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USACE / NAVFAC / AFCEC / NASA UFGS- 46 07 53.16 (February 2011)

Preparing Activity: USACE Super sedi ng
UFGS-44 41 13 (Cctober 2007)
UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreenent with UVRL dated October 2018

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

SECTI ON 46 07 53.16

PACKAGED WASTEWATER TREATMENT EQUI PMENT, BI OCHEM CAL
02/11

NOTE: This gui de specification covers the

requi renents for prefabricated biochenica

wast ewat er treatnent plants up to 380,000 L per day
100, 000 gpd capacity.

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

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

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

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

PART 1 GENERAL

1.1 REFERENCES

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

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

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature

SECTI ON 46 07 53.16 Page 4



to update the issue dates.

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

speci ficati on when you choose to reconcile
references in the publish print process.

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

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AMERI CAN PETROLEUM | NSTI TUTE (APl )
APl Spec 6D (June 2018, 4th Ed; Errata 1 July 2018;
Errata 2 August 2018) Specification for
Pi pel i ne and Pi ping Val ves

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWMA)

AWM C110/ A21. 10 (2012) Ductile-Iron and Gay-lron Fittings
for Water

AWM Cl111/ A21. 11 (2017) Rubber-Gasket Joints for
Ductile-Iron Pressure Pipe and Fittings

AWM Cl115/ A21. 15 (2011) Fl anged Ductile-lron Pipe Wth
Ductile-lron or Gray-lron Threaded Fl anges

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

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

AWM C206 (2017) Field Welding of Steel Water Pipe

AWM C207 (2018) Standard for Steel Pipe Flanges for

Wat erwor ks Service, Sizes 4 in. through
144 in. (100 nm t hrough 3600 mm

AWM C208 (2017) Dinmensions for Fabricated Steel
Water Pipe Fittings

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 (2015; Errata 1 2015; Errata 2 2016)
Structural Wl ding Code - Steel

ASME | NTERNATI ONAL ( ASMVE)
ASME Bl. 20.1 (2013) Pi pe Threads, General Purpose (Inch)

ASME Bl1. 20. 2M (2006; R 2011) Pipe Threads, 60 Deg.
General Purpose (Metric)

SECTION 46 07 53.16 Page 5



ASME B16. 1

ASME B16. 3

ASME B31.1

ASME B40. 100

ASME BPVC SEC 1V

ASME BPVC SEC | X

(2015) Gay Iron Pipe Flanges and Fl anged
Fittings C asses 25, 125, and 250

(2016) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

(2016; Errata 2016) Power Piping

(2013) Pressure Gauges and Gauge
Attachments

(2017) BPVC Section IV-Rules for
Construction of Heating Boilers

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

ASTM | NTERNATI ONAL (ASTM

ASTM A307

ASTM A36/ A36M

ASTM A53/ A53M

ASTM D1785

ASTM D2241

ASTM D2564

ASTM D3139

ASTM D3308

ASTM E164

ASTM E390

ASTM E94/ E94M

(2014; E 2017) Standard Specification for
Carbon Steel Bolts, Studs, and Threaded
Rod 60 000 PSI Tensile Strength

(2014) Standard Specification for Carbon
Structural Steel

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

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

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

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

(1998; R 2011) Joints for Plastic Pressure
Pi pes Using Fl exible Elastoneric Seal s

(2012; R 2017) PStandard Specification for
TFE Resin Skived Tape

(2013) U trasonic Contact Exam nation of
Weldments

(2011) Radi ographs Steel Fusion Wl ds
(2017) Standard Guide for Radi ographic

Exani nation Using Industrial Radiographic
Film
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ASTM F477

(2014) Standard Specification for
El astoneric Seals (CGaskets) for Joining
Pl astic Pipe

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

M5S SP-58

M5S SP-70

M5S SP-78

M5S SP- 80

(2009) Pi pe Hangers and Supports -
Materi al s, Design and Manufacture,
Sel ection, Application, and Installation

(2011) Gray Iron Gate Val ves, Flanged and

Thr eaded Ends

(2011) Cast Iron Plug Val ves, Flanged and

Thr eaded Ends

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

Valves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NEMA 250

NEMA I CS 1

NEMA MG 1

(2014) Enclosures for Electrical Equiprent

(1000 Vol ts Maxi mun)

(2000; R 2015) Standard for Industrial

Control and Systens: Ceneral Requirements

(2016; SUPP 2016) Mdtors and Generators

NATI ONAL | NSTI TUTE FOR OCCUPATI ONAL SAFETY AND HEALTH (NI OSH)

NI OSH 2008- 132 (2008) Attention Energency Responders -

Gui dance on Emergency Responder - Personal
Protective Equi pnent (PPE) for Response to

Chemi cal, Biological, Radiological, and
Nucl ear (CBRN) Terrorismlncidents

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC SP 10/ NACE No. 2 (2007) Near-White Blast O eaning

U. S. DEPARTMENT OF DEFENSE ( DOD)

UFC 3-310-04 (2013; with Change 1) Seisnic Design of

Buildings

1.2 SUBMITTALS

*

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkk

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

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

System Only add a “G to an item if the subnittal
is sufficiently inmportant or conplex in context of

t he project.

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

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

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

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

*% *%

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

Government approval is required for subnmittals with a "G' designation;

submittals not having a "G' designation are for [Contractor Quality Control
approval .]J[information only. When used, a designation following the "G
designation identifies the office that will review the subnmittal for the
Government.] Submittals with an "S" are for inclusion in the

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

SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Equi prent Installation; G, [ 1]

SD- 03 Product Data

Treat nent Pl ant Construction

Spare Parts

Framed | nstructions

Manuf acturer's Witten I nstructions

SD-06 Test Reports

Testing

SD-10 Operation and Mai ntenance Data

SECTION 46 07 53.16 Page 8



Treatrment Plant Installation; ¢, | 11
1.3  QUALIFICATIONS

Procedures and wel ders shall be qualified in accordance with the code under
which the welding is specified to be acconpli shed.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Protect all equipnent delivered and placed in storage fromthe weather,
excessive hum dity, excessive tenperature variation, and dirt, dust, or
ot her contam nants.

1.5 EXTRA MATERI ALS
Subnit spare parts data for each different item of equipnent and nmateri al
specified, after approval of the related subnmittals and not later than
[ ] nmonths prior to the date of beneficial occupancy. Include with the

data a conplete list of parts and supplies, with current unit prices and
source of supply.

PART 2 PRODUCTS

2.1 SYSTEM DESCRI PTI ON

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Delete either paragraph Extended Aeration
Pl ant Design or Contact Stabilization Plant Design

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

2.1.1 Ext ended Aeration Pl ant Design

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

NOTE: |If effluent standards require a 5-day B. O D
of less than 10 ng/L, then effluent filters are
recomended. The filtration unit shall be [one]
[two] [single] [dual] media filter cell(s), with
backwash and backwash hol di ng tanks, and rel ated
punps, bl owers, valves, piping, and control devices.

Insert design and peak flow rates. Conply with UFC
3-240-02 for design flowrates. Peak flowrate
should be 3 tines design flow for plants up to
57,000 L per day 15,000 gpd design flow Peak flow
should be 2.5 tines design flow for plants between
57,000 L per day 15,000 gpd and 380,000 L per day
100, 000 gpd design flow. Short termpeak flow rate
should be 4 tines the design flow expressed as an
hourly rate which does not necessarily correspond
with the peak daily flow expressed in L per day gpd
Verify percent suspended solids and BOD renoval .

Provide seismc details, if a Government designer
(either Corps office or AVE) is the Engi neer of
Record, and show on the drawings. Delete the
bracketed phrase, in the last sentence, if no
seismic details are provided. Pertinent portions of
UFC 3-310-04 and Sections 13 48 00 [ SEI SM C] BRACI NG

SECTION 46 07 53.16 Page 9



FOR M SCELLANEQUS EQUI PMENT and 23 05 48. 19
[ SEI SM C] BRACI NG FOR HVAC, properly edited, mnust be
included in the contract documents.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

Treat nent of wastewater shall be acconplished through intimte contact with
activated sludge for a mninmumof 18 hours followed by gravity
clarification and chemcal disinfection. The treatnent plant shall be
sized for a design flowof [__ ] L/day gpd and a peak daily flow of
[ ] L/day gpd. The treatment plant shall renove a mni nrum of [90]
[ ] percent of the suspended solids and bi ochem cal oxygen denand
(5-Day BOD) for domestic wastewater with a 5-day BOD and suspended solids
concentration between [200] [__ ] and [400] [ ] nmg/L at a short term
peak flowrate of [__ ] L/ hour gph. Plant design shall conformto

UFC 3-310-04 and Sections 13 48 00 [ SEI SM C] BRACI NG FOR M SCELLANEQOUS
EQUI PMENT and 23 05 48.19 [SEI SM C] BRACI NG FOR HVAC [as shown on the
drawings].

2.1.1.1 Aerati on Zone

The aeration zone shall be sized for a detention tine of between 18 and 36
hours at the design range of flows. M ninmum waste-water depth shall be [3]
_____ ] feet and freeboard shall be 450 nm 18 inch. Provide
_____ ] mm-inch diameter influent opening, reinforced with a pipe flange
or steel plate and with suitable connection for the [inlet sewer] [raw
sewage punp di scharge pipe]. The influent shall enter the tank slightly
above the wastewater surface and as far as practicable fromthe effl uent
opening. Air diffusers shall be provided in accordance w th paragraph

Al R-DI FFUSI ON EQUI PMENT. Fillets shall be provided at the base of both
long walls. A froth control spray systemshall be provided in accordance
wi t h paragraph FROTH CONTROL SYSTEM For rectangul ar tank air diffusers
mount ed [al ong one side] [in center of tank] the depth to width ratio shal
be between 1.0:1.0 to 1.0:2.2 for good spiral roll mxing. Periphera

tanks in circular plants shall utilize diffuser nmounted [al ong one side]
[in radial pattern frominside tank wall].

2.1.1.2 Sl udge- Settling Zone

The sludge-settling zone size shall be based upon a surface |oading rate of

not nore than [12,225] [__ ] L per day per square meter [300] [__ ] gpd
per square foot of water surface area at the average daily flow rate, and
not nore than [20,375] [ ] L per day per square neter [500] [ ] gpd

per square foot of water surface area at the peak hourly flow rate.

M ni mum wat er depth shall be [3] [___ ] m[10] [ ] feet and freeboard
shall be 450 mm 18 inches. The tank bottom shall consist of one or nore
hoppers having side slopes of not less than 1.70 vertically to 1

hori zontally. In lieu of the above, a flat bottom nmay be provided with a
mechani cal sludge scraper in accordance with paragraph SLUDGE AND SCUM
RECI RCULATI ON EQUI PMENT. The tank influent shall be bel ow the water
surface and shall have a stilling baffle extending at |east 150 mm 6 inch
above and below the inlet opening. A scumbaffle shall be provided at the
ef fl uent opening and extending at |least 75 nm 3 inch above and 300 mm 12
inch below the water surface. Air lift sludge and scum punps shall be
provided in accordance with paragraph SLUDGE AND SCUM RECI RCULATI ON
EQUIPMENT.

2.1.1.3 Sl udge- Hol di ng Zone

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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2.

NOTE: Insert capacity, generally all waste sl udge
produced in one week of operation.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

The sl udge-hol di ng zone shall have a m ni numcapacity of [
meters cubic feet. A supernatant draw off connection shall be provided
bet ween the sl udge-hol ding zone and the aeration zone. The supernatant
draw- of f connection shall be |ocated above the aeration zone water |evel
Air diffusers shall be provided in the sludge-holding zone in accordance
wi th paragraph Al R-DI FFUSI ON EQUI PMENT.

.1.1. 4 Chl ori nati on Zone

The chlorination zone shall be designed for quiescent plug flow through the
tank and to provide at least 30 nminutes contact tine at peak flowrate. A
turbul ent zone shall be provided at the tank inlet for proper chlorine
solution mxing. The tank shall be baffled to pronote plug flow and reduce
short circuiting. Chlorination equipnment shall be provided in accordance
with paragraph GAS CHLORI NATI ON SYSTEM or CALClI UM HYPOCHLORI TE CHLORI NATI ON
SYSTEM Effluent fromthe chlorination zone shall flow over a weir and
exit the plant through a [ ] mm-inch diameter flanged pipe

1.2 Contact Stabilization Plant Design

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

NOTE: If effluent standards require a 5-day B. O D
of less than 10 ng/L, then effluent filters are
reconmended. The filtration unit shall be [one]
[two] [single] [dual] media filter cell(s), wth
backwash and backwash hol di ng tanks, and rel ated
punps, bl owers, valves, piping, and control devices.

Insert design and peak flow rates. Conply with UFC
3-240-02 for design flowrates. |If the ratio of
peak flow to design flowis expected to exceed 2:1,
the peak flow nay not be able to neet the 20 to 40
m nute detention tine requirenment for all flows. |If
the detention time is not net, provide flow
equal i zation prior to the treatnent plant. Verify
percent suspended solids and BOD renoval .

Equal i zati on tank should be sized to handle flow in
excess of plant design flowrate for period of tine
that the peak flowis calculated to last. A

dedi cat ed bl ower system or notor operated val ve as
wel | as an aerating mixer are alternatives which
will be used to aerate the equalization tank. The
air should be shut off before the contents of the
equal i zation tank are drained back to |ift station
or punped by airlift or grinder punp during | ow fl ow
periods. Air overflow weir in the equalization tank
should allow flow to go back to aeration tank or
back to Iift station

Provi de seismc details, if a Government designer
(either Corps office or AAE) is the Engi neer of
Record, and show on the drawings. Delete the
bracketed phrase, in the last sentence, if no
seismc details are provided. Pertinent portions of

SECTI ON 46 07 53.16 Page 11



UFC 3-310-04 and Sections 13 48 00 [ SEI SM C] BRACI NG
FOR M SCELLANEQUS EQUI PMENT and 23 05 48.19

[ SEI SM C] BRACI NG FOR HVAC, properly edited, must be
included in the contract documents.

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

Treat nent of wastewater shall be acconplished through absorption of the
suspended solids and bi ochem cal oxygen demand (5-Day BOD) by contact with
stabilized activated sludge for a short tinme duration followed by gravity
clarification and chemcal disinfection. The treatnent plant shall be
sized for a design flowof [ ] L/day gpd and a peak flowof [ ]

L/ day gpd. The treatnent plant shall renove [80] [ ] percent of the
suspended solids and 5-day BOD for donestic wastewater with 5-Day BOD and
suspended solids concentration between [200] [__ ] and [400] [__ ]
mg/ L. Plant design shall conformto UFC 3-310-04 and Sections 13 48 00

[ SEI SM C] BRACI NG FOR M SCELLANEOQUS EQUI PMENT and 23 05 48.19 [ SEI SM (]
BRACI NG FOR HVAC [as shown on the draw ngs].

.1.2.1 Cont act Zone

The contact zone shall receive plant influent and bring it into contact
with stabilized activated sludge for a mnimumof [30] [__ ] mnutes and
a maximumof [2] [__ ] hours. M ni num wastewat er depth shall be [3]
_____ ] feet and freeboard shall be 450 nm 18 inch. A
[ ] mm-inch diameter influent opening, reinforced with a pipe flange
or steel plate and with suitable connection for the [inlet sewer] [raw
sewage punp di scharge pipe] shall be provided. The influent shall enter
the tank slightly above the wastewater surface and as far as practicable
fromthe effluent opening. Air diffusers shall be provided in accordance
wi th paragraph AIR DI FFUSI ON EQUI PMENT. Fillets shall be provided at the
base of both long walls. A froth control spray systemshall be provided in
accordance with paragraph FROTH CONTROL SYSTEM For rectangular tank air

di ffusers mounted [al ong one side] [in center of tank] depth to width ratio
shall be between 1.0:1.0 to 1.0:2.2 for good spiral roll mixing.

Peri pheral tanks in circular plants shall utilize diffusers nounted [al ong
one side] [in radial pattern frominside tank wall].

.1.2.2 Sl udge- Settling Zone

The sludge-settling zone size shall be based upon a surface |oading rate of

not nore than [12,225] [ ] L per day per square neter [300] [__ ] gpd
per square foot of water surface area at the average daily flow rate, and
not nore than [20,375] [ ] L per day per square neter [500] [__ ] gpd

per square foot of water surface area at the peak hourly flow rate.

M ni mum wat er depth shall be [3] [___ ] m[10] [ ] feet and freeboard
shall be 450 mm 18 inches. The tank bottom shall consist of one or nore
hoppers havi ng side slopes of not less than 1.70 vertically to 1

hori zontally. In lieu of the above, a flat bottom nmay be provided with a
mechani cal sludge scraper in accordance with paragraph SLUDGE AND SCUM
RECI RCULATI ON EQUI PMENT. The tank influent shall be bel ow the water
surface and shall have a stilling baffle extending at |east 150 mm 6 inch
above and below the inlet opening. A scumbaffle shall be provided at the
ef fl uent opening and extending at least 75 nm 3 inch above and 300 mm 12
inch below the water surface. Air lift sludge and scum punps shall be
provided in accordance with paragraph SLUDGE AND SCUM RECI RCULATI ON
EQUIPMENT.
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2.1.2.3 Reaer ati on Zone

The reaeration zone shall be sized to provide [3to 6] [__ ] hours of
reaeration of sludge punped fromthe bottom of the sludge-settling zone.

M ni mum sl udge depth shall be [3] [ ] feet and freeboard
shall be 450 mm 18 inches. Effluent fromthe reaeration zone shal

di scharge to the contact zone. Air diffusers shall be provided in
accordance with paragraph Al R D FFUSI ON EQUI PMENT. Fillets shall be
provided at the base of both long walls. A froth control spray system
shal |l be provided in accordance with paragraph FROTH CONTRCL SYSTEM

2.1.2.4 Sl udge- Hol di ng Zone

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

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

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

The sl udge-hol di ng zone shall have a m ni numcapacity of [
meters cubic feet. A supernatant draw off connection shall be provided
bet ween the sl udge-hol ding zone and the aerati on zone. The supernatant
draw- of f connection shall be |ocated above the aeration zone water |evel
Air diffusers shall be provided in the sludge-holding zone in accordance
wi t h paragraph Al R-Dl FFUSI ON EQUI PMENT

2.1.2.5 Chl orinati on Zone

The chlorination zone shall be designed for quiescent plug flow through the
tank and to provide at least 30 mnutes contact tine at peak flowrate. A
turbul ent zone shall be provided at the tank inlet for proper chlorine
solution mxing. The tank shall be baffled to pronote plug flow and reduce
short circuiting. Chlorination equipment shall be provided in accordance
wi th paragraph GAS CHLORI NATI ON SYSTEM or CALClI UM HYPOCHLORI TE CHLORI NATI ON
SYSTEM Effluent fromthe chlorination zone shall flow over a weir and
exit the plant through a | ] mm-inch dianeter flanged pipe.

2.2 MATERI ALS AND EQUI PMENT REQUI REMENTS
2.2.1 St andard Products

Provide materials 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
|l east 2 years prior to bid opening. Equipnment shall be supported by a
servi ce organi zation that is, in the opinion of the Contracting O ficer
reasonably convenient to the site.

2.2.2 Nameplates
Each major item of equi pnent shall have the nanufacturer's name, address,
type or style, nodel or serial nunber, and catal og nunber on a plate
secured to the item of equipnent.

2.2.3 Speci al Tool s

One set of special tools, calibration devices, and instrunments required for
operation, calibration, and maintenance of the equipnment shall be provided.
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.3 MATERIALS

Materials shall conformto the follow ng requirenents:

. 3.1 Steel Plates, Shapes, and Bars

Steel plates, shapes, and bars shall conformto ASTM A36/ A36M\.
.3.2 Ductile Iron Pipe

Ductile iron pipe shall conformto AWM Cl151/ A21. 51.

.3.2.1 Fl anged Ductile Iron Pipe

Fl anged pi pe shall conformto AWM C115/A21.15 with ASME B16.1, Cass 125
flanges.

.3.2.2  Joints

Joints for ductile iron pipe shall conformto AWM C111/A21.11.
.3.2.3 Fittings for Ductile Iron Pipe

Fittings shall conformto AWM C110/ A21. 10.

. 3.3 Steel Pipe

Steel pipe shall conformto AWM C200.

.3.3.1 Fl anged Joints

Fl anged joints shall conformto AWM C207, C ass B Ring Type.
.3.3.2 Slip Joints

Slip joints shall conformto AWM C200.

.3.3.3 Mechani cal Joints

Mechani cal joints shall conformto AWM C200.

.3.3.4 Wl ded Joints

Wel ded joints shall conformto AWM C206.

.3.3.5 Fittings for Steel Pipe

Fittings shall conformto AWM C200 and be fabricated in conpliance with
AWM C208.

.3.4 Gal vani zed Steel Pipe and Fittings

Pi pe shall conformto ASTM A53/ A53l, standard wei ght, gal vani zed. Pipe
smal l er than 100 nm 4-inch di aneter shall have screwed joints in accordance
with  ASME BL1. 20. 2NASME B1.20.1. Fittings shall be gal vani zed mal | eabl e
iron in accordance with ASME B16.3. Pipe 100 nm 4-inch di aneter and | arger
shal | have flanged joints and fittings in accordance with AWM C207.
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.3.5 Pol yvi nyl Chloride (PVC) Pipe and Fittings

PVC pipe and fittings less than 100 nm 4-inch dianeter shall be in
accordance with ASTM D1785 or ASTM D2241. PVC pipe and fittings 100 mm 4
inch in dianeter and |l arger shall be in accordance with ASTM D2241 or
AWM C900 and shall have push-on joints.

.3.5.1 Push-On Joints

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

.3.5.2 Sol vent Cenent

Sol vent cement shall conformto ASTM D2564.

.3.6 Pi pe Hangers and Supports

Pi pe hangers and supports shall conformto MSS SP-58.

.3.7 Valves

.3.7.1 Angle, Check, and d obe Val ves

Angl e, check and gl obe val ves shall conformto MsS SP-80, Type 3 d obe and
Angl e, Types 3 and 4 Check.

.3.7.2 Gate Val ves

Gate val ves shall conformto MSS SP-80, Type 1, Cass 150 or MSS SP-70,
Type |, Cass 125 Bronze Trim

.3.7.3 Pl ug Val ves

Bronze plug valves shall conformto MSS SP-78. Iron plug val ves shall
conformto APl Spec 6L.

.3.8 Joi nt Conpound

Joi nt conmpound for screwed joints shall be a stiff nixture of graphite and
oil, inert filler and oil, or a graphite conpound.

.3.9 Joi nt Tape

Joint tape for screw joints shall conformto ASTM D3308.
.3.10 Bolts and Nuts

Bolts and nuts shall conformto ASTM A307, G ade B.

.4 EQUIPMENT

Equi prent shall conformto the follow ng requirenents:
4.1 El ectric Mtors

El ectric notors shall conformto NEMA MG 1.
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2.

4.2 Mot or Control s

Mot or Controls shall conformto NEMA | CS 1.

. 4.3 Protection from Muving Parts

Al'l belts, chains, couplings, and other noving parts shall be conpletely
encl osed by guards to prevent accidental personal injury. Guards shall be
removabl e or so arranged as to allow access to the equi pment for

mai ntenance. |f equipment is housed in a | ockable enclosure, this shall be
sufficient protection and no additional guards are necessary.

.5 SEWAGE SHREDDER

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: Retain "aeration" for extended aeration type
plants. Retain "contact" for contact stabilization
type plants.

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

A sewage shredder shall be provided in the influent line imrediately
upstream of the [aeration] [contact] zone.

.5.1 Per f ormance and Desi gn Requirenents

The sewage shredder shall be capable of cutting all sewage solids including
sticks, rags, and stringy material w thout clogging the screen or binding,
jamring or stalling the nmoving parts under norrmal |oad conditions. The
unit shall be designed to clear jans by repeatedly reversing and
restarting. The shredder shall be designed to operate continuously and
shal |l have a hydraulic capacity at |east equal to the treatnment plant peak
flow rate.

.5.2 Screening and Cutting Mechani sm

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

NOTE: Alternate shredder (conm nutor) design
utilizes two vertical cutter shafts wi th hardened
4130 steel alloy cutters of 42 to 48 Rc hardness.

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Screen configuration shall be such that all wastewater nust pass through it
before entering the treatnent plant. Screen bars shall be spaced not
greater than 6 mm 1/4 inch apart. Cutters shall be constructed of too
steel with a surface hardness of at |east 35 on Rockwell C scale. Cutters
shall be renmovable to facilitate repl acenent.

.5.3 Mot or and Mbunti ng

The drive motor shall be in accordance with NEMA M5 1 and shall be suitable
for outdoor service in a high noisture atnosphere. Mtor shall be suitable
for [ ] volts ac [3] | ] phase, 60 Hz power supply and shall be
equi pped with a thermal overload protector with manual reset. The notor
shal |l be direct-coupled to a gear reducer unit which shall be coupled to
the cutting nmechanism The shredder shall be nounted on a suitable cast
[iron] [or] [alum nunj support.
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2.

5.4 Controls

A control unit shall conformto NEMA ICS 1 and shall be provided for
operation of the shredder. The control unit shall contain a

hand- of f -aut omati c selector switch; forward start, stop, and reverse start
pushbuttons for manual operation; automatic controls; dual magnetic
starters, one forward and one reverse; and other equi pnment required for
proper operation. |If a jamoccurs when in the automatic node of operation
the automatic controls shall alternately reverse and restart the shredder
until the jamis cleared or the thermal overload in the notor is tripped.
The control unit shall contain a pushbutton to nmanually reset the controls
after a thermal overload. The controls shall be housed in a NEMA 250, Type
4 encl osure.

.5.5 By- Pass Bar Screen

A by-pass bar screen shall be provided for stand-by service during shredder
cl ogging or maintenance. Screen shall have no greater than 10 nm 3/8-inch
spaci ng between bars and shall be sized for treatnment plant peak flow. The
by- pass bar screen shall be located such that flow passes through it only
when the shredder is cl ogged.

.6 BLOWERS

Two el ectric notor driven positive displacenent blowers with all necessary
accessories and appurtenances shall be provided.

.6.1 Per f ormance and Desi gn Requi rements

Each bl ower shall neet the follow ng performance and design requirenents:

.6.1.1 Capacity

Each bl ower shall have sufficient capacity to supply the entire plant
demand, including air for the specified air diffusion equi pnment and air
lift punps. Air pressure shall be as required for proper operation of the
treatment plant. Blowers shall be designed for continuous operation
Certified blower capacity shall equal [ ] standard cubic neters/second
SCFM at [ ] kPa psig.

.6.1.2 Impellers

I npel l ers shall be accurately machined fromcast iron. |Inpeller shaft

shall be either a comon casting with the inpeller or permanently fastened

to the inpeller. The blower casing shall be heavily ribbed cast iron

Headpl ates shall be cast iron. Tining gears shall be machined from all oy

steel. Bearings shall be anti-friction. Drive end bearings shall be

grease lubricated. Timng gears and gear end bearings shall be splash oi

| ubricated. Positive oil seals shall be provided to prevent |ubricant from

entering the air stream Suction and di scharge connections for sizes under
150 mm 6-i nch noni nal dianmeter shall be threaded and for sizes 150 mm 6-inch
nom nal dianeter and |arger shall be ASME B16.1 C ass 125 fl anged.

.6.1.3 Discharge

Each bl ower shall be provided with a filter-silencer on the suction side
and a check valve, gate valve, pressure relief valve, and pressure gauge on
the di scharge side
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2.

6.2 Drive

The bl ower drive shall consist of an electric nmotor, V-belts, and sheaves.
V-belts shall be sized for the horsepower required to drive the bl owers.
Sheaves shall be provided for full capacity operation. Extra sheaves and
V-belts shall be provided to pernit operation of blowers at 2/3 rated
capacity. Blower speed shall not exceed [ ] revolutions per mnute

Bl ower notor shall operate on [__ ] phase, 60 Hz.

Bl ower nmotor shall produce [__ ] kWhp. Blower notor shall be
weat her proof conforming to NEVA MG 1.

.6.3 Controls

A circuit breaker, nagnetic starter, and manual - of f-automati c sel ector
switch for each blower motor, and timers required for automatic operation
shal | be provided. Wen in the automatic node of operation, the blowers
shal |l operate alternately for 1-hour periods. Controls shall conformto
NEMA ICS 1. Al controls shall be housed in a NEMA 250, Type 4 encl osure

.6.4 Air Pressure Gauges

An air pressure gauge shall be provided on the discharge Iine from each

bl ower. The gauge shall conply with ASME B40. 100 and shall have a scale
range to include the full range of expected operation and up to 125
percent, but not nore than 150 percent of maxi mum The gauges shall be
mounted in the bl ower enclosure and shall be easily read with the encl osure
open.

.6.5 Pressure Relief Valve

A pressure relief valve shall be provided in the discharge piping fromeach
bl ower. The valve shall vent pressure to the atnosphere when system
pressure exceeds [__ ] kPa psi and shall reset automatically when
pressure drops below [ ] kPa psi. Volunetric release rate shall be 1.5
times the rated capacity of the blower. Relief valves shall have threaded
connections and shall be constructed and installed in conpliance with

ASME BPVC SEC | V.

.6.6 Air Filter-Silencer

Filter-silencers shall be used on blowers of 0.094 cubic neters/second 200
cfmor less. Provide separate silencer and air filter as well as a

di scharge silencer on bl owers over 0.094 cubic neters/second 200 cfm
Filters shall be of the cleanable elenent type. Collection efficiency
shall be at | east 90 percent of particulates 5 micronmeters nicrons in
diameter and larger. Pressure drop through a clean unit shall not exceed
50.8 Pa 0.2 inches of water at rated capacity of blower. |If filters are
mount ed out si de, provide weat herproof enclosures. Silencers shall be
heavy-duty, all wel ded chanber absorption types with double wall
construction to prevent high frequency ringing.

.6.7 Mounting

Bl owers and notors shall be rigidly nounted on a steel baseplate or
framework. Motor nmount shall provide for adjustnment of V-belt tension

.6.8 Enclosure

Bl owers and notors shall be housed in a weatherproof enclosure constructed

SECTI ON 46 07 53.16 Page 18



of a corrosion-resistant material such as al um num or gal vani zed steel, or
shall be factory painted with one prime coat and two finish coats of baked
enanmel . The encl osure shall have wall |ouvers adequate to provide air for
cooling and, if the intake is in the enclosure, for blower supply.
Construction of the enclosure shall allow access to the blowers and notors
for maintenance.

.7 Al R- DI FFUSI ON EQUI PMENT
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NOTE: Retain "aeration zone" for extended aeration
type treatnent plants. Retain "contact zone" and
"reaeration zone" for contact stabilization type
treatnent plants.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

Air supply piping, valves, and diffusers for aeration in the [aeration
zone] [contact zone, reaeration zone] and sl udge-hol ding zone shall be
provided.

.7.1 Per f ormance and Desi gn Requi renents

Aeration equi pnent shall be provided as required to supply a mnimum of 3
cubic neters of air per minute per 100 cubic neters of tank volune 30 cubic
feet of air per mnute per 1000 cubic feet of tank volune (cfnf 1000 cu. ft.)
to the [aeration zone] [contact zone, reaeration zone] and the

sl udge- hol di ng zone. System design and diffuser placenent shall be such
that a rolling notion is inparted to the tank contents.

. 7.2 Pi pi ng and Val ves
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NOTE: Aboveground PVC and gal vani zed steel pipe 50
mm 2 inches or less in dianeter should be covered by
weat her resistant foamthermal covering to protect
pi pe from freezing

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

[ Pi ping shall be Schedule 80 PVC.] [Piping shall be gal vanized steel.]

I sol ati on-control valves shall be gate valves. A mininmmof [three]

[ ] separate air-diffusion headers per tank shall be provided. Headers
shal | be independently val ved and supported and shall be capabl e of being

i ndependently renoved from service without the use of a crane or hoist and
wi t hout dewatering of the tank.

. 7.3 Diffusers

D ffusers shall be of the coarse bubble, fixed-nozzle type individually
attached to the headers by screwed connections, U bolts, or stainless steel
straps and springs. Wl ded or other nonrenovabl e connections are not
acceptable. Diffusers shall have an oxygen transfer efficiency of at |east
6 percent and a pressure drop not greater than 3.5 kPa 0.5 psi at the
design flowrate. The diffusers shall be manufactured of plastic,
stainless steel, rubber, or other corrosion resistant material and shall be
designed to seal under no-flow conditions to prevent wastewater from
entering the piping system
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8 SLUDGE AND SCUM RECI RCULATI ON EQUI PMENT
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NOTE: Retain "aeration" for extended aeration type
plants. Retain "reaeration" for contact
stabilization type plants.

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

Equi prent shal |l be provided to collect sludge fromthe bottom of the

sl udge-settling zone and punp the sludge to the [aeration] [reaeration]
zone and the sludge holding zone. Sludge collection shall be acconplished
either through the use of a hopper bottomsettling tank or a flat bottom
settling tank with a nmechanical collector. The equipnent shall also
collect scumfromthe top of the sludge-settling zone and punp it to the
[aeration] [reaeration] zone. Punping shall be acconplished by air lift
pumps.

.8.1 Pi pi ng and Val ves

Pi pi ng and val ves shall be provided as required to punp sludge to either
the [aeration] [reaeration] zone or the sludge hol ding zone or both

simul taneously. Piping and val ves shall be provided as required to punp
scumto the [aeration] [reaeration] zone. Piping shall be gal vani zed stee
pi pe or PVC pipe with solvent weld or push-on joints. Valves shall be gate
valves.

.8.2 Air Lift Punps

If the sludge settling zone is the hopper bottomtype, at |east one air
lift punp shall be provided in each hopper. |If the sludge settling zone
contains a nechanical sludge collector, an air lift punp shall be provided
at the collector discharge. Each air lift punp shall consist of a foot

pi ece located at the bottomof a vertical eductor tube and air supply

pi pi ng and control valves. The foot piece shall provide maxi mum
practicable lift through the formation of small air bubbles. Eductor tubes
and foot pieces shall be constructed of PVC plastic, galvanized steel, or

stainless steel. Air control valves shall be globe valves. Sludge
recirculation air lifts shall be sized based on punping a sludge vol ume of
[100] [___ ] percent of the treatment plant design flow.

.8.3 Mechani cal Sl udge Col | ector

If the sludge settling zone does not have a hopper bottom a nechanica
sludge collector shall be provided to scrape the entire tank bottom
Mechani cal sludge collectors shall be either the rotating arm or conveyor
type. The collector shall be driven by an electric notor through an
appropriate gear or chain drive. Mtors and drives shall be positioned
above the plant high water |evel or shall be suitable for subnerged
service. Modtors shall be totally enclosed conformng to NEMA MG 1. Each
mot or shall be furnished with magnetic starter with thermal overl oad
protection and control devices conformng to NEMA ICS 1. Encl osure shal
be NEMA 250, Type 3R The tip speed of rotating armcollectors shall not
exceed 1500 mimnute 5 feet/mnute. Linear speed of conveyor type
collectors shall not exceed 300 mimnute 1 foot/mnute. Collector speed
shal | be fast enough to avoid sludge-residence time exceeding 3 hours.
Scraper bl ades shall be replaceable. Collector drive shall have overl oad
protection.
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2.

9 FROTH CONTROL SYSTEM
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NOTE: Retain "aeration zone" for extended aeration
type treatnent plants. Retain "contact zone" and
"reaeration zone" for contact stabilization type
treatment plants.
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A system shall be provided to control froth in the [aeration] [contact and
reaeration] zones. The systemshall consist of a punp, piping, valves, and
spray nhozzl es.

.9.1 Froth Spray Punp

The punp shall be an electric notor operated, self-contained, submersible
punp of a design acceptable for the required service. Punp capacity shal
be such that not less than 0.1 L/second 1-1/2 gpmw || be supplied to each
froth spray nozzl e when operating at the design head | oss and pressure
requirenents. The punp shall be nounted in the sludge settling tank with
the suction no less than 150 nm 6 i nch below the water surface but not so
deep that the punmp will pick up settled solids. An intake screen shall be
provi ded around the punp suction. Screen openings shall be no larger than
the punp nozzle opening. Mtor shall be watertight and shall be in
accordance with NEMA MG 1. Required controls, including a nagnetic starter
with start and stop buttons and a circuit breaker with reset button in
conformance with NEMA I CS 1shall be provided, all enclosed in a NEMA 250,
Type 4 encl osure.

.9.2 Pi pi ng and Val ves

The froth spray header shall be at |east 25 mm 1-inch dianmeter gal vani zed
steel or PVC pipe and shall be nmounted above the water surface along the
tank wall opposite the air diffusers. The header shall be connected to the
froth spray punp through a gate val ve and appropriate piping. Provide a
hose bib in the sludge settling zone and arranged such that the entire
froth spray punp flow can be directed through the hose bib by closing the
header gate val ve

.9.3 Froth Spray Nozzles

Froth spray nozzles shall be constructed of bronze, stainless steel, or
plastic. Spray pattern nmay be either flat or conical and shall have
sufficient force at a flowrate of 0.1 L/second 1-1/2 gpm per nozzle to
effectively break down accunul ated froth. Nozzles shall be nounted equally
spaced al ong the header to provide a slightly overlapping spray pattern at
the water surface.

10 GAS CHLORI NATI ON SYSTEM

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: For small wastewater treatnent plants of
75,000 to 150,000 L per day 20,000 to 40,000 gpd
that do not require flow proportional chlorination
tablet chlorinator offers a safe and effective neans
of chlorination.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

A system shall be provided for the disinfection of the treatnent plant
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ef fluent using chlorine gas. The systemshall include a gas chlorinator
booster punp diffusers, pipe, valves, and controls. The system shal
automatically regulate the chlorine feed rate in proportion to the

wast ewat er fl ow.

.10.1 Gas Chl ori nator

The chlorinator shall be of the flow proportioning continuous solution feed
type. The gas system shall operate under vacuum The chlorinator shal

i nclude a vacuumregul ator, flow neter, flow proportioning valve,
proportioner, and ejector.

.10.1.1 Vacuum Regul at or

The vacuum regul ator shall mount directly on the chlorine supply cylinder
and shall regulate the flow of gas fromthe cylinder into the system |If
vacuumis lost, the regul ator shall seal off the gas supply fromthe
cylinder. A vent valve shall be provided on the regulator to rel ease any
gas in the systemthat is under positive pressure to the outdoors through a
vent |ine.

.10.1.2 Fl ow Met er

The flow neter shall be of the rotoneter type and shall indicate flow rate
in kg pounds of gas per 24 hours. The neter range shall be fromO to
[ ] kg pounds per 24 hours.

.10.1.3 FI ow Proportioning Val ve

The flow proportioning valve shall neter the chlorine gas as it passes the
ejector. The position of the valve, as set by the proportioner, shal
determine the chlorine flowrate. The unit shall allow for manual

adj ustnent of chlorine dosage between 1 and 8 ng/L. The dosage shal
remai n constant fromlow wastewater flows to peak flow conditions through
the action of the flow proportioning val ve.

.10.1.4 Proportioner

The proportioner shall position the flow proportioning valve in response to
electric signals received froma wastewater flow nmeasuring device specified

i n paragraph FLOW METERI NG AND CONTROL. Control devices shall conformto
NEMA ICS 1. The proportioner shall nove the proportioning valve by way of

a bidirectional electric notor/actuator NEMA Type 4X conformng to NEMA MG 1.
Encl osures shall be NEMA 250 [Type 12] [__ ]. Feedback signals fromthe
val ve shall indicate to the proportioner when it is in the proper position
relative to the wastewater flow signal

.10.1.5 Ejector

The ejector shall create a vacuumon the chlorine gas systemand shall nix
the gas with the water flow ng through the ejector. A check valve shall be
incorporated with the ejector to prevent water fromflowing into the gas
system The ejector shall be constructed of PVC plastic or other materia
suitable for service in the highly corrosive wet chlorine atnosphere. The
ejector shall be sized to provide sufficient vacuum for operating the
systemover its full range. The ejector shall be nounted in the piping

whi ch connects the booster punp to the diffuser and shall be | ocated as
close to the diffuser as practicabl e.
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2.10.2 Boost er Punp

An el ectric nmotor driven, close-coupled, centrifugal punp shall be provided
to supply water to the chlorinator ejector assenbly. The punp shall be
desi gned for continuous duty and shall be sized as required for proper
operation of the ejector. The punp and notor shall be suitable for outdoor
service or shall be enclosed in a weat herproof housing. A nagnetic starter
with start and stop push buttons and a circuit breaker with manual reset
pushbutton in accordance with NEMA ICS 1 shall be provided, all enclosed
within a NEMA 250, Type 4 enclosure. The punp notor shall be totally

encl osed fan cooled conforming to NEMA MG 1 and shall be [ ] volts ac
[ ] phase, 60 Hz.

.10.3 Diffuser

A diffuser shall be provided to effectively disperse the chlorine solution
into the wastewater flow. The diffuser shall be constructed of PVC plastic
or other material resistant to the highly corrosive wet chlorine

at nosphere. The diffuser shall be installed at a point of loca

turbul ence, such as the outfall froma weir, to achieve rapid and thorough
mxing with the plant effluent.

.10. 4 Chl ori nat or Encl osure

An insul ated weat her proof enclosure with a thernostatically controlled
heat er shall be provided to house the chlorinator. The encl osure shal
have | ockabl e access doors and shall be | ouvered for ventilation. The
encl osure shall be al um num galvanized steel, or mld steel with a
factory-applied finish.

.10.5 Pi pi ng and Val ves

Piping in the chlorination systemshall be Schedule 80 PVC with sol vent
weld joints. Gas valves shall be bronze or plastic construction. Valves
in contact with chlorine solution shall be PVC or rubber-lined steel

.10.6 Cylinder Scale

A cylinder scale shall be provided for determ ning the amount of chlorine

remaining in the supply cylinder. Capacity of the scale shall be [__ ] kg
pounds with an accuracy of 2 percent of full scale. The scale shall be

| ocated within the chlorinator enclosure.

.10.7 Gas Mask

A gas nmask shall be provided to protect against chlorine gas inhalation

The gas mask shall be NI OSH 2008-132 certified for use chlorine gas
environments. The mask shall be stored in a weatherproof enclosure outside
the building i medi ately adjacent to the entrance.

11 CALClI UM HYPOCHLORI TE CHLORI NATI ON SYSTEM

A system shall be provided for the disinfection of the treatnent plant

ef fl uent using cal cium hypochlorite solution. The systemshall include a
chemical solution tank with mxer and |liquid-level switch, a netering punp,
di ffusers, pipe, valves, and controls. The systemshall automatically
regul ate the chlorine feed rate in proportion to the wastewater flow
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2.11.1 Chem cal Sol uti on Tank

The tank shall be polyethylene and shall have a capacity of [115] [190] L
[30] [50] gallons. The cover shall be fiberglass reinforced plastic of
sufficient strength to support the mxer. The mixer shall be electric
nmotor driven inpeller type mxer capable of mxing and naintaining the
solution. The m xer shaft shall be plastic covered. The m xer inpeller
shall be plastic. A liquid level switch shall be provided to prevent the
metering punp fromoperating without adequate liquid in the tank.

.11.2 Met eri ng Punp

The netering punp shall be a [single] [dual] head, diaphragmtype netering
punp and shall have a capacity of [__ ] L/day gpd of cal cium hypochlorite
solution. Al parts in contact with the cal ci um hypochlorite solution
shall be resistant to the corrosive attack of the solution. The netering
punp shall have an electric stroke length positioner to proportion solution
flowin response to a signal received froma wastewater flow nmeasuring
device specified in paragraph FLON METERI NG AND CONTROL. Control devices
shall conformto NEMA ICS 1. Mtor frame shall be [___ ] [totally

encl osed] [expl osionproof] conformng to NEMA MG 1. The punp notor shall
be [ ] volts ac [__ ] phase, 60 Hz.

.11.3 Diffuser

A diffuser shall be provided to effectively disperse the chlorine solution
into the wastewater flow The diffuser shall be constructed of PVC plastic
or other material resistant to the highly corrosive wet chlorine

at nosphere. The diffuser shall be installed at a point of |ocal

turbul ence, such as the outfall froma weir, to achieve rapid and thorough
m xing with the plant effluent.

.11.4 Chl ori nat or Encl osure

An insul ated weat her proof enclosure with a thernostatically controlled
heat er shall be provided to house the chlorinator. The encl osure shall
have | ockabl e access doors and shall be |ouvered for ventilation. The
encl osure shall be al um num galvanized steel, or mld steel with a
factory-applied finish.

.11.5 Pi pi ng and Val ves

Piping in the chlorination systemshall be Schedule 80 PVC with sol vent
weld joints. Gas valves shall be bronze or plastic construction. Valves
in contact with chlorine solution shall be PVC or rubber-Ilined steel.

.12 SEWAGE PUMPS

Sewage punps shall be provided for punping [raw sewage to] [final effluent
froni the treatnment plant.

.12.1 Pumps
Dupl ex punps shall be provided in conpliance with Section 22 13 29 SAN TARY

SEVWERACE PUMPS. Mdtor frame shall be [ ] [totally encl osed]
[ expl osi onproof] type and shall conformto NEMA MG 1.
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2.12.2 Controls

Punps shall be automatically controlled by float-type |evel switches. The
controls shall automatically alternate the punps upon conpletion of each
operation. All switches, relays, and auxiliary equipnent required for punp
operation shall be provided. A magnetic starter and a conbi nati on manual
on-of f control and circuit breaker shall be provided for each punp. All
controls shall be in conformance with NEMA ICS 1. All parts in contact
with sewage shall be constructed of corrosion resistant material .

Encl osure for controls shall be NEMA 250 Type 4.

2.12.3 Punmpi ng Structures

Wetwel I's [and drywells] shall be sized to pernit access to punps and ot her
equi prrent for nmaintenance. [Drywells shall be provided with sunp punps and
dehunidifiers to protect the equi pment against corrosion.] [Punp houses
shal | be weat herproof and shall be |ouvered for ventilation.] Wetwells
shal |l be sized to handle part or all of short term peak fl ows and shall
provide for m ni mum punp run tines.

2.13 FLOW METERI NG AND CONTRCOL
Provi de neans for flow netering and control.

2.13.1 Fl ow Metering

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Delete inapplicable flow netering paragraph.

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

2.13.1.1 Fl oat Operation

Measur ement of wastewater flow shall be acconplished by an outfall weir and
a float operated recorder. The recorder shall be of the electrically
operated circular or strip chart type and shall continuously record the
flow through the plant in L/second gpm The recorder shall al so produce an
electrical signal in proportion to the flow for control of the

chlorinator. A weatherproof enclosure shall be provided for the recorder

2.13.1.2 U trasoni c Measuring

Measur enment of wastewater flow shall be acconplished by an outfall weir and
an ultrasonic flow neter with digital recorder. Measurenent shall be
noncont act, echo-time measuring-type for use with V-notch weir. Unit shall
have reference receivers providing instant conmpensation in gas medi um for
tenperature, atnospheric pressure and hunmidity changes. Enclosure for
transmtter shall be NEMA O ass 250, Type 4X and shall include indicator
and recorder. Transmtter shall provide a flow proportional signal if
required.

2.13.2 Fl ow Control

Adj ustabl e weirs shall be provided at the inlet and outlet of the
chlorination tank for control of wastewater depth in the plant.

2.14  ACCESS WALKWAYS, PLATFORM5, AND HANDRAI LS

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk

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

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhkkkkkkkkkkk

Access wal kways and platforns shall be provided for access to all equi pnent
for operation and mai ntenance. Wil kways and platforns shall be nonslip
open grating fabricated from gal vani zed steel, factory painted mld steel

al umi num or fiberglass. Rigid handrails shall be provided al ong the sides
of wal kways and platforms [and around the perineter of the entire plant].
Handrails shall be fabricated from al um num gal vani zed steel or painted
steel, shall be 1075 mm 42 inch high, and shall have two horizontal rails.
Gates shall be provided as required for access to equi pnment. Access

wal kways, platforns, and handrails shall conformto Section 05 12 00
STRUCTURAL STEEL.

.15 LUBRICATION

An adequat e neans of l|ubrication shall be provided for all noving parts
subject to wear. Except as otherw se approved, lubrication shall be by
grease or oil. Gease fittings shall be provided for all grease-type
bearings. |f bearings are not easily accessible, grease tubing shall be
provided to a convenient |ocation. Bearings shall be provided with reli ef
ports to prevent build-up of pressures which night damage the bearings or
seals. O reservoirs shall be liberal in size and shall be provided with
an opening for filling, an overfl ow opening at the proper location to
prevent overfilling, and a drain opening at the | owest point. Reservoirs
shall be properly vented to prevent pressure build-up

PART 3 EXECUTI ON

3.

1 EXAMINATION

After beconming famliar with all details of the work, verify all dinmensions
inthe field, and advise the Contracting O ficer of any discrepancy before
perform ng the work.

.2 TREATMENT PLANT CONSTRUCTI ON

Al'l work not absolutely required to be perforned in the field shall be
performed in a factory under controlled conditions. The treatnent plant
shall be fabricated fromnot less than 6 mm 1/4-inch steel plate with

wel ded joints and shall be reinforced as necessary with steel angles, tees,
or other structural nmenbers. The units shall be designed and constructed
for transportation, installation, and operation w thout detrinental
buckling, distortion, or other defects. Tanks shall not |eak when filled
with water or sewage

2.1 Pi pe and Val ve Installation

Pi ping shall be installed in a neat manner with all joints tight and with
no undue marring of finishes. Installed piping, valves, and fittings shal
be free fromstrain and excessive stresses caused by weight or m salignnent.

.2.1.1 Fl anged Joints

Bolts shall be tightened uniformly to prevent overstressing flanges and
misalignment.
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3.2.1.2 Screw Joi nts

Screw joints shall be made tight with joint conpound, applied to the male
threads only, or joint tape.

3.2.1.3 Push-On Joints for PVC Pipe

Pi pe ends shall be beveled to facilitate assenbly. Pipe shall be marked to
i ndi cate when the pipe is fully seated. Lubricate gasket to prevent

di spl acenent. Exercise care to ensure that the gasket remains in proper
position in the bell or coupling while nmaking joint.

3.2.1.4 Sol vent-Wel d Joints for PVC Pipe

Joints shall be made in accordance with the manufacturer's witten
instructions.

3.2.1.5 Valves

Val ves shall be installed with the stemvertical and | ocated for easy
access for operation.

3.2.2 Equi pnent Installation

Equi prent shall be installed 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 coordinated and will properly function as a unit. Show on the

Drawi ngs proposed | ayout and anchorage of equi pnent and appurtenances, and
equi pnent relationship to other parts of the work including clearances for
mai nt enance and operation

3.2.3 El ectrical Wrk

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

NOTE: Select the applicable exterior electrica
section.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

El ectrical work shall be in accordance with the applicable requirenments of
Section [33 71 01 OVERHEAD TRANSM SSI ON AND DI STRI BUTIONJ[33 71 01.00 40
OVERHEAD TRANSM SSI ON AND DI STRI BUTI ON] [ 33 71 02 UNDERGROUND ELECTRI CAL
DISTRIBUTION].

3.3 FRAMED | NSTRUCTI ONS

Framed instructions containing wiring and control diagranms under glass or
in lam nated plastic shall be posted where directed. The instructions
shal |l show wiring and control diagrans and conplete |layout of the entire
system The instructions shall include, in typed form condensed operating
i nstructions expl aining preventive naintenance procedures, nethods of
checking the system for nornmal safe operation and procedures for safely
starting and stopping the system The franmed instructions shall be posted
bef ore acceptance testing of the system

3.4 TREATMENT PLANT | NSTALLATI ON

The plant shall be installed such that proper wastewater flow through the
plant will be achieved.
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4.1 Preparation

Excavation, filling, and backfilling shall be in accordance with Section

31 00 00 EARTHWORK. A reinforced concrete foundation pad, of the size and
desi gn recomended by the treatnent plant manufacturer, shall be installed
in accordance with Section [03 30 00.00 10 CAST-I| N-PLACE CONCRETE][03 30 00
CAST- | N- PLACE CONCRETE] .

. 4.2 Installation

The treatnent plant and equi pnent shall be installed in accordance with the
manufacturer's witten instructions.

. 4.3 Testing and Adjusting
.4.3.1 Pretesting Activities

Prior to backfilling, all tanks, wet-wells, piping, valves, and
appurtenances shall be filled and inspected for |eaks in accordance with
manufacturer's specifications. Al |eaks shall be repaired by renoval of
defective materials or rewel ding. Use of caul king conmpounds is not
permtted. Testing and repairs shall be repeated until tanks, wetwells,
pi pi ng, valves, and appurtenances are free froml eaks.

.4.3.2 Demonstration

As soon as practicable after conpletion, an operating test of the treatnent
pl ant and all equiprment shall be performed to denonstrate that the plant
functions properly. After conpletion of all tests, the plant shall be

adj usted for proper operation while on-line with the wastewater source in
accordance with the manufacturer's witten instructions. For fina
acceptance plant nust perform as specified.

.4.3.3 Reporting

Provi de performance test reports in booklet formshowing all field tests
performed to adjust each conponent and all field tests performed to prove
compliance with the specified performance criteria, upon conpletion and
testing of the installed system Each test report shall indicate the fina
position of controls.

.5  WELDING

.5.1 Procedures

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

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

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

[ Piping shall be welded in accordance with qualified procedures using
performance qualified welders and wel ding operators. Procedures and

wel ders shall be qualified in accordance with ASME BPVC SEC | X. Wl ding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enpl oyer nay be accepted as pernitted by ASME B31.1. The
Contracting Oficer shall be notified 24 hours in advance of tests and the
tests shall be perforned at the work site if practical. The welder or
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3.

3.

wel di ng operator shall apply his assigned synbol near each weld he nmakes as
a permanent record. Structural nenbers shall be welded in accordance with
AWS D1.1/D1.1Mv.] [Welding and nondestructive testing procedures for piping
shall be as specified in Section 40 05 13.96 WELDI NG PROCESS PI Pl NG. ]

.5.2 Testing

.5.2.1 Non- Destructi ve Testing

Weld testing of [ ] percentage of welds shall be perforned by testing
agency.

a. Radiographic Testing
(1) Test nethod shall be in accordance with ASTM E94/ E94N.

(2) Make identification of defects by conparing radi ographs to
ref erence radi ographs in ASTM E390.

(3) Filmshall positively and properly identify as to nmenber being
i nspected, |ocation of weld, and |location of filmon weld.

(4) Stanp identification on steel so filmmay be easily identified
and matched to identification mark

b. Utrasonic Testing of Wlds
(1) Inspection nethods shall be in accordance with ASTM E164.

(2) Size of defects will be deternined by relating anplitude of
oscill oscope traces to hole in ASTMreference wel dment.

(3) Dianeter of reference holes shall be 2.4 mm 3/32-inch

(4) Weld defects which are cause for rejection include cracks, |ack
of fusion, inconplete penetration, porosity, or slag inclusions
whi ch produce reflections equal to or greater than 80 percent of
reference hole reflection and have linear dinensions as indicated
by transducer novenent exceeding follow ng:

(a) 6 mm1l/4-inch for material thickness up to and including 19 nm
3/ 4-inch.

(b) 8 mm 1/3-inch for material thickness over 19 mm 3/4-inch up
to and including 57 nm 2-1/4 inch

(¢) 19 mm 3/4-inch for thickness over 57 mm 2-1/4 inch
5.2.2 Correction of Defective Welds
Repair weld areas containing defects; additional tests of repaired areas
shall be nade at Contractor's expense. |f 20 percent or nore of welds nade
by a given welder contain defects requiring repair, 100 percent
nondestructive inspection of that welder's work will be required at
Contractor's expense.

6 PAINTING
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NOTE: Modul ar prefabricated concrete plants should
be considered in locations where corrosion is a
significant problem

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

Al metal surfaces, except alum num bronze, brass, galvanized steel, and
stainl ess steel shall be painted. Unless otherw se specified, surface
preparati on and painting may be perforned in the shop or in the field.

Manuf actured itens, such as nmotors and sw tchboards, shall be finished with
the manufacturer's standard finish

.6.1 Preparation and Application

Ferrous netal surfaces shall be prepared in accordance with

SSPC SP 10/ NACE No. 2. Nonsubnersed surfaces shall receive 0.10 to 0.13 mm
4 to 5 nmls dry filmthickness (dft) of epoxy netal prinmer, finished with
coat of epoxy enanel (0.10 to 0.15 "M 4.0 to 6.0 mls dft) plus coat of

pol yur et hane enanel (0.02 to 0.05 M 1.0 to 2.0 mils dft). Subnerged
surfaces shall use 2 coats of coal tar bitumastic of 0.20 to 0.25 nm 8 nils
to 10 nils dft each or 2 coats of ami ne-cured coal tar epoxy to 0.36 to
0.51 M 14.0 to 20.0 mils total dft.

.6.2 Coating Testing

Coatings shall be exam ned for flaws and tested for thickness and
hol i days. Thi ckness of coatings shall be neasured by a conmercial film

t hi ckness gauge. Coatings shall be tested for pinholes, holidays, and
other defects with an electric flaw detector equipped with an audible
signal that operates when a pinhole is detected. The detector shall be a
90-volt wet sponge pinhol e detector

.6.3 Coati ng Repair

If welding is required after application of the coating or if the coating
is damaged in any way, repair shall consist of preparing the affected area
in conpliance with SSPC SP 10/ NACE No. 2 and reapplying the coating to that
area. |If holidays are detected or filmthickness is insufficient, the
surface shall be prepared and additional coats applied in the affected area
in conpliance with the manufacturer's instructions.

LT MANUFACTURER S SERVI CES

Services of a manufacturer's representative who i s experienced in the
installation, adjustnent, and operation of the equi prment specified shall be
provided. The representative shall supervise the installation, adjustnent,
and testing of the equipnent in accordance with the manufacturer's witten
instructions.

.8 CLCSEQUT ACTIVITIES

.8.1 Operation and Mai ntenance Manual s

Subnmit copies of operation and copi es of nmaintenance manuals for the
treatnment plant equi pnent furnished. One conplete set prior to perfornmance

testing and the remai nder upon acceptance. Qperation nmanuals shall detai
the step-by-step procedures required for system startup, operation, and

shutdown. Operation manuals shall include the manufacturer's nane, nodel
nunber, parts list, and brief description of all equipnent and their basic
operating features. Maintenance nmanuals shall list routine naintenance
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procedures, possible breakdowns and repairs, and troubl eshooting gui des.

Mai nt enance manual s shal |l include piping and equi prent | ayout and
sinplified wiring and control diagrans of the systemas installed. Manuals
shal | be approved prior to the field training course.

.8.2 Fi el d Training

A field training course shall be provided for designated operating and

mai nt enance staff menbers. Training shall be provided for a total period
of [__ ] hours of normal working time and shall start after the systemis
functionally conplete but prior to final acceptance tests. Field training
shall cover all of the itens contained in the operating and nai ntenance
manuals.

-- End of Section --
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