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SECTI ON 33 32 13.13

PACKAGED SEWAGE LI FT STATIONS, WET WELL TYPE
11/14

NOTE: This guide specification covers the

requi rements for furnishing and installing a
package-type underground wet well type sewage-lift
station.

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

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

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR).
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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
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 (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.
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Ref erences not used in the text will automatically
be deleted fromthis section of the project

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

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

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

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWMA)

AWM Cl110/ A21. 10 (2012) Ductile-Iron and Gay-lron Fittings
for Water
AWM C500 (2009) Metal -Seated Gate Val ves for Water

Supply Service

AWM C509 (2015) Resilient-Seated Gate Val ves for
Wat er Supply Service

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

ASME | NTERNATI ONAL ( ASME)

ASME B16. 11 (2016) Forged Fittings, Socket-Wel ding and
Threaded
ASME B16. 3 (2016) Malleable Iron Threaded Fittings,

Cl asses 150 and 300
ASTM | NTERNATI ONAL ( ASTM

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

ASTM A126 (2004; R 2014) Standard Specification for
Gray lron Castings for Valves, Flanges,
and Pipe Fittings

ASTM A36/ A36M (2014) Standard Specification for Carbon
Structural Steel

ASTM A615/ A615M (2016) Standard Specification for Deforned
and Pl ai n Carbon-Steel Bars for Concrete
Reinforcement

ASTM C478 (2018) Standard Specification for Crcul ar
Precast Rei nforced Concrete Manhol e
Sections

ASTM C478M (2018) Standard Specification for Precast
Rei nf or ced Concrete Manhol e Secti ons
(Metric)

ASTM C618 (2019) Standard Specification for Coal Fly
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Ash and Raw or Cal ci ned Natural Pozzol an
for Use in Concrete

ASTM C989/ CO89M (2018a) Standard Specification for Slag
Cenent for Use in Concrete and Mortars

HYDRAULI C | NSTI TUTE (HI)
H MLOO (2009) HI Pump Standards Set
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS ( | EEE)
| EEE C62. 11 (2012) Standard for Metal - Oxi de Surge
Arresters for Alternating Current Power
Crcuits (>1kV)
| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO
1 SO 1940-1 (2003; R 2008) Mechanical Vibration -
Bal ance Quality Requirements for Rotors in

a Constant (Rigid) State - Part 1:
Speci fication and Verification of Bal ance

Tolerances

| SO 2858 (1975) End Suction Centrifugal Punp
(Rating 16 Bar) Designation Nom nal Duty
Poi nt and Di nensions - |nternational
Restrictions

| SO 5199 (2002) Technical Specifications for

Centrifugal Punps, dass Il

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

NFPA 820 (2016) Standard for Fire Protection in
Wast ewat er Treat ment and Col | ecti on
Facilities

UNDERWRI TERS LABORATORI ES (UL)

UL 1449 (2014; Reprint Jul 2017) UL Standard for
Safety Surge Protective Devices

.2 SUBMITTALS
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NOTE: Review Subnmittal 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 Government
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
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.
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For subnmittals requiring Government approval
a code of up to three characters within
tags may be used following the "G

proj ects,
the submttal

on Arny

designation to indicate the approving authority.
Codes for Arny projects using the Resident

Managenent System (RMB) are:
Ar chi t ect - Engi neer;

"AE" for

"DO' for District Ofice

(Engi neering Division or other organization in the

District Ofice);
Resi dent O fice;
following the "G' typically are not
and NASA proj ects.

Air Force,

An "S" followi ng a subnittal
is required for the Sustainability
eNot ebook to fulfill

the submttal

"AO'" for Area Ofice; "RO' for
and "PO' for Project Ofice. Codes
used for Navy,

itemindicates that

federal |l y mandat ed sust ai nabl e

requirenents in accordance with Section 01 33 29

SUSTAI NABI LI TY REPORTI NG
t he SD nunber
item

under
subm ttal

Choose the first
and NASA projects, or

Locate the "S" submttal

t hat best describes the

bracketed itemfor Navy, Air Force
choose the second bracketed

itemfor Arnmy projects.

kkkkkkkkkkkkkkkkkkkkkkkkhkhkk

Gover nnent approval

*kkkkkhkkk
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is required for subnmittals with a "G' designati on;

submittals not having a "G' designation are [for Contractor Quality Control

approval .][for information only.
"G' designation identifies the office that wll
Submittals with an "S"

t he Governnent. ]
Sust ai nabil ity eNot ebook,
REPORTI NG
SUBM TTAL PROCEDURES:

When used, a designation follow ng the
review the submttal for
are for inclusion in the

in conformance to Section 01 33 29 SUSTAI NABI LI TY

Submit the following in accordance with Section 01 33 00

SD-01 Preconstruction Subnmttals

Mat eri al ,

SD- 02 Shop Drawi ngs

Fabri cati on Draw ngs[;

Erection/Installation Draw ngs[;

SD- 03 Product Data

Spare Parts Datal;
Manhol e Chanber s[;
EPA- CPG Conpl i ance[ ;
Entrance Coversl;

111
q,

Punps[; ¢,

Pump Control s[;

Equi pnent ,

and Fixtures List[; ¢, [___ 111

., [—_11]

., [—11]

., [_11]
111
111
(111

q,
q,

.

111
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Inpellers[; C[, [___ 111
Couplings[; C[, [___ 111
Bearings[; C[, [____11]
Stuffing Boxes[; C[, [___ 111
Gate Valves[; ¢, [___11]
Check Valves[; C[, [___ 111
Blovers[; ¢, [____]]]
Dehumidifier[; ¢, [____1]]
Electric Mtors[; ¢, [___ 111
SD- 05 Design Data
Motor/ Punps[; C[, [____1]1]
SD-06 Test Reports
Punp Test[; C[, [____]]]
Hydrostatic Pressure Test[; ¢, [__ 111
Pressure Sensor Test[; C[, [____]]1]
Float Test[; ¢, [___ 111
SD-07 Certificates
Listing of Product Installations[; C, [____11]
Recycl ed Material Content[; ¢, [___11]
Manhol e Chambers[; C[, [____11]
Entrance Covers[; C[, [___ 1]]
Pumps[; C¢[, [___ 111
Gate Valves[; ¢, [___11]
Check Valves[; C[, [___ 111
Blovers[; C¢[, [____]]]
Dehumidifier[; ¢, [____1]]
Electric Mtors[; ¢, [___ 111
SD- 08 Manufacturer's lnstructions

Manhol e Chanbers[; ¢, [___ 111
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1

Entrance Covers[; C[, [___ 111
Pumps[; C¢[, [___ 111
Punp Controls[; C[, [___ 111
Gate Valves[; C[, [___11]
Check Valves[; ¢, [___1]]
Blowers[; C[, [___1]]
Dehumidifier[; ¢, [____]1]]
Electric Metors[; C[, [____]1]
Special Tools[; G, [___ 111
Posted Instructions[; C[, [___ 111
SD- 10 Operation and Mii ntenance Data
Operation and Maintenance Manuals[; ¢, [__ 11]
Prevent ati ve Mai ntenance and | nspection Procedure[; ¢, [___ 111
SD-11 Cl oseout Subnmittals
Varranty[; ¢, [___ 1]
3 QUALI TY CONTRCL

Submit a listing of product installations simlar to the package lift
station being install ed.

Verify conformance of materials and equi pnent for package |ift station to
the referenced publications or as specified. Verify that the manufacturer
is regularly engaged in the manufacture of such products.

Submit nmanufacturer's data indicating percentage of recycled material
content in packaged sewage |ift stations to verify affirmative procurenent
compliance.

Fly ash is required as an admi xture and is to conformto ASTM C618, d ass
[FI[C. Fly ash replacenent of cenent is not to exceed 20 percent (nmaximum
one part fly ash to four parts cenment) by weight.

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

NOTE: Gound granul ated bl ast furnace slag and fly
ash are materials listed in the EPA's Conprehensive
Procurerment Cui delines (CPG

( http://www.epa.gov/cpg/ ). If the

Archi tect/Engi neer determ nes that use of certain
materials neeting the CPG content standards and

gui del ines would result in inadequate conpetition
do not neet quality/performance specifications, are
avai |l abl e at an unreasonable price or are not

avail able within a reasonable time frane, the

Archi tect/Engi neer nmay submt witten justification
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and supporting docunmentation for not procuring
designated itens containing recovered nateri al
Witten justification nay be submtted on a Request
for Waiver Formto the NASA Environnental Program

Manager for approval. The Request for Wiver Form
is located in the NASA Procedures and Cuidelines
(NPG 8830. 1) ( http://nodis3.gsfc.nasa.gov )

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

Ground granul ated bl ast furnace slag [is required] [used] as an admi xture
[and] is to conformto ASTM C989/ C989N, Grade [120] with between 25 to 50
percent maxi mum cenment repl acenent by weight. Subnmit certificate to verify
EPA- CPG conpl i ance.

.4 DELI VERY, STORAGE, AND HANDLI NG

I nspect materials delivered to site for danage. Unload and store with

m ni mum handling. Store materials on site in enclosures or under
protective covering. Do not store materials directly on the ground. Keep
i nside of pipes, fittings, [valves] [and] [___ ] free of dirt and debris.
Handl e pipe, fittings, and other accessories in such manner as to ensure
delivery to the trench in sound undamaged condition. [Take special care
not to damage linings of pipe and fittings; if lining is damaged, nake
satisfactory repairs. ]Carry, do not drag, pipe to trench

.5 WARRANTY

Provi de a manufactuers' warranty for [punps], [float switches], [contro
panel] [ __ ]. Create a list or reference all specific operation and
mai nt enance procedures that are required to keep the warranty valid.

PART 2 PRODUCTS

2.

1 SYSTEM DESCRI PTI ON

Provi de each station with two punps with controls capabl e of operating the
punps either sinultaneously or individually, depending on the |oad
conditions.

Furnish and install each lift station as a conplete unit with necessary
appurtenances|[, installed within a punp chanber[ and a vertical entrance
tube cover and access | adder], all] designed for the foll ow ng:

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Punp capacity, head, and service life is to
be as required by the project and specified.

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

Service life - [15] [__ ] years
Punp capacity - [__ ] liter [ ] gallons per ninute (gpm
Total head - [__ ] meter [ ] feet

Submit fabrication drawi ngs after receiving tentative approval of the
equi prrent and the materials list but before installation. Submit draw ngs
covering necessary or recommended changes to accommopdat e the equi pnent
of fered. Show on the drawi ngs the design of the chanber, wi th dinensions,
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types, and thicknesses of materials, and elevation levels with reference to
those el evati ons i ndi cat ed.

Submit erection/installation drawings for the nmanhol e chanber with the
required equi prent and accessories. Provide precast reinforced concrete
manhol e sections conformng to ASTM C478N and ASTM C478. Show t he design
of the chanber, with dinmensions, types, and thicknesses of naterials, and
elevation levels with reference to those el evations indicated.

Provide the foll ow ng notor/punps design information prior to fina
turnover - nunber of notor rotor bars and stator slots; nunber of cooling
fan bl ades; RPM of notor; bearings, bearing manufacturer, bearing type,
bearing style and nunber of balls/elenents; nunber of comrutator bars and
conmut at or brushes; SCR firing frequencies; and nunber of punp inpellers.

1.1 Desi gn Requirements

.1.1.1 Pump Construction

Fabricate castings in cast iron or steel free frominjurious defects.

Desi gn castings to pernit easy replacenent of parts. Gasket all joints to
prevent | eakage. Design and install passageways to permnmit the snmooth flow
of sewage and free fromsharp turns and projections. Provide punp castings
with cleanout plates in the suction line and drain plugs.

a. Electric Mtors

Provi de 60-hertz, 3-phase notors.

b. Inpellers

Fabricate inpellers in cast iron, cast steel, or an alloy suitable for the
service required. Provide free flowing inpellers which pernit objects in
the sewage that enter the punp to pass into the discharge pipe. Provide
each inpeller keyed, splined, or threaded on the shaft and | ocked in such
manner that |ateral novenent is prevented and reverse rotation can not
cause | ooseni ng.

c. Couplings

Provi de heavy-duty flexible type couplings, keyed to the shaft. Provide
uni versal type couplings for vertical punps.

d. Shaft Sleeves

Protect the shaft fromthe |iquid being punped, points in contact with the
stuffing boxes, and other wearing parts with sleeves designed in bronze or
a suitable alloy.

e. Stuffing Boxes

G ease-seal stuffing boxes with a seal ring, designed to ensure tight
packi ng wi t hout excessive wear or friction on the shafts, and prevent the
| eakage of air or water. Provide split type glands which can be easily
renoved for repacking.

f. Bal ance

Bal ance rotating parts of the equi pnent nechanically and hydraulically to
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operate throughout the required range w thout excessive end thrust,
vibration, and noise. Conformallowable vibration limts with |SO 1940-1,
Table 1. Existence of defects that cannot be eliminated by adjustnent wll
be sufficient cause for rejection of the equipnent.

g. Shafts

Provi de high-grade steel shafts of a size and strength to performthe work
required.

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

NOTE: Specify seal ed bearings on notors. Properly
installed sealed bearings wth warranty for m ninal
mai nt enance requirenments.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

h. Bearings

Provide ball or roller type main bearings to wthstand radial and end
thrust. Punps dependent upon hydraulic bal ance are prohibited.

i. Lubrication

Provide [grease type lubrication with fittings for a grease gun and, if not
easily accessible, with grease tubing extending to convenient |ocations.]]

the punp manufacturer's standard type grease fittings.] [self lubricating,

permanent |y seal ed bearings.]

.2 COMPONENTS

Subnmit a material, equipnent, and fixtures list of all nmjor conponents
i ncludi ng manufacturer's catal og nunbers, specification and draw ng
ref erence nunber, warranty information, and fabrication site.

. 2.1 Chamber

[ Fabri cate chanber, including base, walls, and entrance tube with

[ 1[35] Megapascal [__ ]1[5000] psi precast concrete designed to form
an integral unit. ][Fabricate wet well as an integral part of the unit
with a separate nmanhol e entrance. ]lnclude |adder, pipe supports,
brackets, and other m scell aneous conponents of steel confornming to

ASTM A36/ A36l, ASME B16. 3, ASME B16. 11 and hot -di pped gal vani zed in
accordance with ASTM A123/ A123N

. 2.2 Wt Wel |l Base Materi al
Provi de crushed stone as indicated and specified in Section 31 00 00
EARTHWORK.  Provi de pol yet hyl ene vapor barrier as indicated and specified
in Section 03 30 00 CAST-1 N PLACE CONCRETE.

.2.2.1  Wet Well[ and Valve Vault]

Provide [fiberglass reinforced pol yester resin basin][concrete wet well
[and val ve vault]] with inside dianeter [as indicated][of [

[ ] inch].[ Precast structures nmay be provided in lieu of
cast-in-place structures.]
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2.2.3 Ent rance Covers
2.2.3.1 Access Hat ch Cover

Provide [aluminunm[_ ] access hatch cover as indicated. Include lifting
mechani sm autonatic hold open arm slamlock with handle, and flush |ift
handl e. Use automatic hold open armthat locks in the 90 degree position.
Use access hatch cover capable of withstanding a Iive |oad of 1500 kg/sq.
meter 300 Ibs./sqg. ft. Provide stainless steel cylinder lock with two keys
per lock. Key all the |ocks the sane.

2.2. 4 Manhol e Chanber

Submit information on manhol e chanbers, including: base, entrance tube, air
ducts, and similar structural parts, with [steel conforming to ASTM A36/ A36N,
ASTM A615/ A615NM] [reinforced fiberglass]. Protect steel from corrosion by
means of hot-di p gal vani zing conformng to ASTM A123/ A123 epoxy-resin
coatings.

2.2.5 Pumps

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Punp capacity is to be as required by the
proj ect and specified.

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

Provi de punps of the noncl oggi ng, centrifugal type designed to punp
unscreened sewage. Provide punps with a rated capacity as specified and is
capabl e of passing 75 mllineter 3-inch solids. Conformto the
requirenents of |1SO 2858 and |1 SO 5199 HI MLO0.[ Punp speed is not to
exceed [1,800][ ] revolutions per mnute.]

2.2.5.1 Alternator

Provide an alternator control switch to operate in connection with each
float. Use an alternator control switch to alternate the operation of the
punps and operate both punps if the water |evel rises above the second high
water level. Incorporate tinme delay function and devices in the alternator
controls such that both sewage punps cannot be started simnultaneously for
an adjustable period of 10 to 120 seconds after shutdown. Use the del ay
function designed to operate in any condition of start-up in either nornal
or energency operational node.

2.2.6 Valves

2.2.6.1 Gate Valves in Valve Vault
Conformto AWM C500 for gate val ves w th outside-screw and-yoke
rising-stemtype with doubl e disc gates and flanged ends. Conformto
AWM C509 for valves with outside-screw and-yoke rising-stemtype with
flanged ends. Provide valves with handwheel s that open by countercl ockw se
rotation of the valve stem Bolt and construct stuffing boxes to permit
easy renoval of parts for repair. Use valves fromone manufacturer.

2.2.6.2 Check Valves Less than 100 nm 4-1nch D aneter

Provi de neoprene ball check valve with integral hydraulic sealing flange,
designed for a hydraulic working pressure of 1.21 MPa 175 psi.
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[2.2.6.3 Check Val ves 100 nm 4-Inch and Larger Di aneter

Provi de noncl oggi ng swing check valve rated for not less than 1.21 MPa 175
psig working pressure capable of passing 76-mm 3-inch dianmeter solids.

Cast iron conformng to ASTM A126. Buna-N disc and integral seat. Flanged
ends conformng to AWM C110/ A21. 10.

Provide a positive horizontal, swi ng check type check valves. Provide
val ves that pernmit a free flow of sewage forward and a positive check

agai nst backflow. Provide iron body valves with a renovabl e cover for
i nspection and renoval of the gate assenbly. Provide [bronze]|
gate seats, shaft, studs, and nuts.

12.2.7 Piping

Provide force mains in accordance with Section 33 31 23.00 10 FORCE MAI NS
AND | NVERTED SI PHONS; SEWER.

2.2.7.1 Pi pi ng Connecti ons

Provi de punp suction and discharge with flanged connecti ons of the proper
size for the punp type and capacity. Provide between pipes of dissimlar
metal s a rubber gasket or other approved type of insulating joint or
dielectric coupling to effectively prevent netal-to-netal contact between
adj acent sections of piping.

2.2.7.2 Accessories

Provi de flanges, connecting pieces, transition glands, transition sleeves,
and ot her adapters as required.

2.2.7.3 Fl exi bl e Fl anged Coupl i ng

Provide flexible flanged couplings applicable for sewage as indicated. Use
flgxible fl anged coupling designed for a working pressure of 2.41 MPa 350

psi.
2.2.8 Ventil ating Bl ower

Ensure bl owers maintain air changes in accordance with[ NFPA 820][ every
[5) [ ] mnutes]. Munt a manual and automatic switch on the side of
the entrance tube for operation of the blower. Provide vent to atnosphere
with covers and screens to prevent the entrance of rain, insects, and
rodents. Automatically actuate bl ower upon opening the entrance tube
cover, unless overridden by the nmanual control

2.2.9 Dehumidifier

Furni sh and install a packaged dehunmidifier in accordance with Iift station
manuf acturer's recomendations. Include in controls a hunidistat and
| owt enrper at ure cut out/di scharge condensate to the wet well

2.2.10 Nameplates

Provi de the manufacturer's name or trademark on a corrosion-resistant
identification plate or cast integrally, on each item of equi pnent,
stanped, or otherw se pernmanently marked in a conspicuous place. |Include
on the punp identification plate the punp capacity in liter per mnute gpm
punp head in neter feet and speed of rotation. Cast on the body of the
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punp the direction of rotation
.2.11 Pump Controls
.2.11.1 General

Punp operating controls [provided by the punp supplier and Jare the
automatic type including all necessary conponents to function reliably.
Mount controls in a NEMA 3R rated [stainless steelJ[__ ] control panel
Ensure equi prrent subject to contact with sewage or sewage gases is
corrosion-resistant nmetal. Provide an electronic controller that
automatically activates and alternates the punp operation. |If the liquid
| evel continues to rise to the plans-specified level, the controller
engages both punps to operate sinultaneously until both shut off at the
specified low | evel. Provide hand-off-auto switches to choose the node of
operation for each punp. Provide controls with a 12 VDC powered fl oat
switch connected to the alarmcontact of the battery charger to activate
hi gh-1 evel al arns.

Protect punping stations fromlightning and transient voltage surges and
equi p with phase protection

Provide the station with a three-wire, 4-pole (grounding) receptacle for a
portabl e generator in case there is an external power outage.

Desi gn the control systemto operate two (2) punps at power characteristics
as shown on the plans. Ensure all controls and wiring nmeet or exceed the
requi renents of the National Electrical Code (NEC), Latest Edition

For punps specified as expl osion proof, have punp power and contro
installation meets NEC requirenents for Cass 1, Division 1, Goup D
Hazar dous Location, including intrinsically safe controls. Provide
conponents that are UL |isted or FM approved.

Require the control function to provide for the operation of the punps
under normal conditions and alternates the punps on each punp down cycl e.

In the event the inconing fl ow exceeds the punping capacity of the |ead
punp, the offline punps automatically start to handle the increased flow.
As the flow decreases, the punps cut off at the elevations set on the
controller.

.2.11.2 Enclosure

Provi de a NEMA 3R rated encl osure manufactured from stainless steel. [The
enclosure is a wall mount type suitable for nmounting on strut or channe
with a mininumdepth sized to adequately house all the conponents.

] Provi de a rubber conposition door gasket and assures a positive
weat her proof seal. Provide a door that opens a nininmumof 180 degrees and
is equipped with a 3-point |atch and padl ockabl e handl e.

Provide a dead front mounted in the panel to provide protection of
personnel fromlive internal wiring. |Install cutouts for breaker handles
to allow operation of breakers without entering the conpartnent.

Mount all control switches, indicator pilot lights, elapsed tine neters,

dupl ex receptacl e and other operational devices on the external surface of
the dead front.
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Ensure the dead front opens a mininumof 150 degrees to allow access to
equi prent for mai nt enance.

[ Manuf acture the back plate from2.78 nm 12-gauge (mininun steel and
finished with a priner coat and two (2) coats of baked on white enanel.

] Mount all hardware to the subpanel with nmachine thread tapped hol es. Sheet
metal screws are not acceptable. Pernmanently identify all devices to match
the schematic di agram

Provi de an encl osure ventilator |ocated near the top of the enclosure on
the opposite side of the generator receptacle. Provide a rain and vermn
proof ventilator and nmade of fire retardant thernoplastic material

.2.11.3 Power Distribution

Provi de a panel power distribution that includes all necessary conponents
and is conpletely wired with stranded copper conductors rated at 90 degrees
C 194 degrees F. Install all conductor term nations as recommended by the
devi ce manufacturer.

Provide a main and enmergency circuit breaker in the control panel. Provide
a nechanical interlock between the main and energency breakers to prevent
si mul t aneous operation of both power sources.

Provi de heavy duty thermal nmagnetic circuit breakers with a m ni mum of
[ ] anps interrupting capacity at [ ] volts and |

Si ze each notor breaker to neet the punp notor operating characteristics.
I ndividually protect the control circuit and the dupl ex receptacle by
circuit breakers

Install indicating type circuit breakers, providing "On/Of/Trip" positions
of the operating handle. When the breaker is tripped automatically, the
handl e assunmes a middle position indicating "Trip".

Provi de qui ck-make and qui ck-break thernmal nmgnetic breakers on nmanual and
automatic operation and have inverse time characteristics secured through
the use of binetallic tripping elenents supplemented by a nagnetic trip for
i nst ant aneous protection. Design breakers so that an overload on one pole
automatically trips and opens all legs. Field installed handle ties are
not accept abl e.

Ensure notor starters are open frame, across the line, full voltage, NEMVA
rated with individual overload protection for each phase. Ensure notor
starter contact and coil is replaceable fromthe front of the starter

wi thout renoving fromits nounted position.

Provi de notor overload protection via nelting alloy type thernmal overl oad
relays. Provide overloads that are interchangeabl e and sized per NEC

Provi de control transforners for 120 VAC requirenents in the control
panel . Provide fused transforners and the secondari es grounded.

Provi de incom ng power with both lightning surge arresters (line side,

| EEE C62.11) and transient voltage surge suppression (load side, UL 1449).
Use solid state devices with LED indicator lights for power and protective
status. As a mninmum rate devices for [50,000][ ] anps per phase with
response tine | ess than 5nSec.
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Install a line voltage rated, solid-state, adjustable, plug-in nmonitor to
sense reversed or loss of a phase. Ensure the control circuit de-energizes
upon sensing any of the faults and automatically restores service upon
return to nornal power.

2.2.11. 4 Al arm Syst em

Provi de a weat her proof -shatterproof red strobe alarmlight fixture rated at
[100,0001[__ ] peak candl e power, 12 VDC, 80 flashes per minute to
i ndicate al arm conditions.

Mount the alarm horn on the exterior of the cabinet. The alarm horn

provi des a signal of not less than 90db at 3 neters 10 feet. Deactivate
the alarmhorn with an alarm silence switch, however, the alarmli ght
flashes until the alarmcondition ceases to exist. At that tinme the alarm
reset function resets for nornal operation

The alarmcircuitry is 12 VDC, powered by a battery operated alarmwith
charger with plug-in base, solid state circuitry and push to test sw tch
Battery is rated for 7.0 anp-hours mininum Alarmhorn and |ight are
activated via the battery charger upon either loss of utility power or a
high | evel condition in the wet well.

2.2.11.5 Control System

Provide a control systemfor the automati c and nanual control and
alternation of the punps to maintain a punped down condition of the wet
well.

Provi de control of duplex punps by an electronic alternating controller
with digital level display. For locations specified for explosion proof
punps, design systemfor installation in a Cass 1, Division 1, Goups A
B, C, and D hazardous area and be intrinsically safe. Ensure subnersible
pressure transmitter sends a 4-20nA input to controller

As the level in the wet well rises, the | ead punp as determ ned by the

alternator, starts and punp the station to the "off" position. 1In the
event the incom ng flow exceeds the capacity of the |l ead punp, the lag punp
starts and both punps run to the off level. The alternator sw tches when

the off level is reached.

If the level continues to rise, alarmfunctions are activated via a
hi gh-1evel float switch (intrinsically safe for dass |, Division 1
hazardous installations).

Suspend the subnersible |evel sensor on its cable, and run inside a 50 mm
2-inch Schedul e 40 PVC pipe, which is attached under the lid of the wet

wel | by stainless steel (SS) clanps and SS unistrut. Ensure the pipe
reaches to the bottomof the wet well. Perforate the bottom 300 nmm 12-inch
of pipe with 9.5 nm 3/8-inch holes spaced 25 mm 1-inch apart. Suspend the
high level float on its cable fromthe strut on the top

[2.2.11.6 Fl oat Assenbly Description
Use a direct acting float switch consisting of a normally-open nercury
switch enclosed in a float. Use pipe nounted float assenbly. Use fl oat

nmol ded of rigid high-density pol yurethane foam col or-coded and coated with
a durabl e, water and corrosion-resistant jacket of clear urethane. Provide
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connecting cabl e and support pole in accordance with manufacturers
recommendati ons. Provide a cast alumi num NEMA [ Type 4][__ ] junction box
to connect float assenbly. Use box with a gasketed cover with tapped fl oat
fitting and conduit entrance pipe threaded opening. Munt floats at fixed
el evations as shown. Use floats designed to tilt and operate their
swi tches causing sequential turn-on turn-off of the punp, when the liquid
| evel being sensed rises or falls past the float.

I 22117 Pressure Sensor Description

Provide the punp station with a subnersible pressure type | evel sensor and
an electronic punp controller. Sense levels by a 24 DVC, 1 Percent
subnersi bl e pressure transnmitter provided by controller manufacturer
Construct the systemas foll ows:

a. The pressure type |level sensor is a subnersible type, suspended on its
cable.

b. Install the sensor per manufacturer's instructions for wet well
installations, including any recomended nounti ng accessori es.

c. The level sensor is as foll ows:
(1) Select the sensor range based on the wet well depth.

(2) The sensor output is 4-20mA proportional to water level, 2-wire
type.

(3) Construct all exposed parts of [316 Stainless Steel][__ ]

(4) Fill the sensor with Silicon Ol

(5) Power the Sensor by 24 VDC output fromelectronic punmp controller
d. Munt the electronic punp controller in the starter panel enclosure,

and be visible fromthe front of the swi ng-out panel, with the

encl osure door opened. The electronic punp controller is as foll ows:

(1) Accept a 4-20 mA, 2 wire level signal, and indicate the wet wel
level digitally in direct engineering units (nmeters)(feet).

(2) Provide punp control outputs, with independent adjustnent for each
punp starting and stopping setpoint. Indicate each |evel setpoint
digitally in direct engineering units.

(3) Power to the unit is 120 VAC.

(4) Equip controller with H O A swtches and punp on indicating
lights (one each per punp).

12.2.11.8 Anci | | ary Equi prent
The control systemincludes, but not be limted to:
a. An elapsed tine neter for each punp nounted on the dead front door
The nmeter operates on 120 VAC, and indicate run tine in hours, have LCD

Di splay and is not resettable.

b. A weat herproof generator receptacle rated 100A is required.
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c. Control wire is a mnimum 18 AW Route all control wires through a
plastic wireway with snap on covers, bundled and tie wapped to forma
neat assenbly.

d. Provide a duplex, 15 anp, G-l receptacle providing 120 volts, 60 hertz,
singl e phase power inside the panel on the deadfront door

e. 1-NOand 1-N C unpowered contact for high [evel, power/control power
failure, and punp run indication wired to term nal strip.

f. ldentification plate engraved to show white letters on a bl ack
background. Letters are uppercase. ldentification Plate to indicate
"LI FT STATI ON CONTROL PANEL" system voltage (e.g. 208V, 3PH or 480V,
3PH), and power source.

g. Pump seal failure indication
h. Tinme delay relay to prevent punps fromstarting sinultaneously.
2.3 PAINT

Treat and paint equipnent in accordance with the manufacturer's standard
practice for sewage resistance

PART 3 EXECUTI ON
3.1 INSTALLATION

Install Iift station as indicated, in accordance with draw ngs and the
manuf acturer's instructions. Danpen and isolate equi pnent vibration

3.1.1 Energency Overfl ow

Install a gravity-overflow line fromthe wet well. Ternminate overflow |line
with a headwal | and flap val ve.

3.1.2 Protection from Moving Parts

Locate guard belts, pulleys, chains, gears, couplings, projecting
setscrews, keys, and other rotating parts in accordance with applicable
OSHA standards and so that personnel are properly protected frominjury.

3.1.3 Valves

Install gate valves confornming to AWM C500 in accordance with AWM C600
for valve-and-fitting installation and with the recomendati ons of the
Appendi x ("Installation, Operation, and Mii ntenance of Gate Valves") to
AWM C500. Install gate valves conformng to AWM C509 in accordance with
AWM C600 for valve-and-fitting installation and with the reconmendati ons
of the Appendix ("lInstallation, Operation, and Mii ntenance of Gate Val ves")
to AWM C509.

[Install check valves in accordance with the applicable requirenments of
AWM C600 for valve-and-fitting installation [, except as otherw se
indicated].][ Make and assenble joints to gate val ves [and check val ves]
as specified for nmaki ng and assenbling the sane type joints between pipe
and fittings.]
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3.

1.4 Piping

Term nate discharge lines 1.5 neter 5-feet outside the lift station in
flanged connections.[ |Include the pipe fromthe wet well nanhole in the
suction line.]

.1.5 Miscellaneous

Attach a final as built drawing, laninated in nylar, to the inside of the
front door and shown on the as-built drawings. Include a list of all

| egends. ldentify the punp naneplate data on the drawi ng and on the
as-built plans.

Permanently mark all conponent parts in the control panel and identified as
they are indicated on the drawing. Mark on the back plate adjacent to the
component. ldentify all control conductors with wire markers at each end
as close as practical to the end of conductor

.2 FI ELD QUALI TY CONTROL

. 2.1 Tests

Performtests, including hydrostatic pressure test of piping, under a test
pressure equal to 50 percent nore than the punp discharge pressure or tota
dynanmi ¢ head, whichever is greater. Performa punp test, [pressure sensor
test][float test]. Submit the test results to the Contracting Oficer

Test all panels to the power requirements as shown on the plans to assure
proper conponent operation. Activate each control function to check for
proper operation and indication

. 2.2 Fi el d Representative

A representative of the lift station nmanufacturer is to direct the startup
of the station and instruct representatives of the Governnent in startup
and operation procedures.

.3 CLOSEQUT ACTI VI TI ES

.3.1 Operation and Mai ntenance

Subnmit preventative nmai ntenance and inspection procedure for package |ift
stations. Include in procedures the frequency of preventative nmai ntenance,
i nspection, adjustment, |ubrication, and cl eaning necessary to mnim ze
corrective mai ntenance and repair.

Supply special tools that are required for mai ntenance and testing of the
package lift stations.

Subnit spare parts data, including a complete list of parts and supplies
with current unit prices and source of supply. List parts and supplies
that are either normally furnished at no extra cost with the purchase of
equi pnent, or specified to be furnished as a part of the contract, and |ist
additional itens recommended by the manufacturer to ensure an efficient
operation for a period of one year

Install on or near the package lift stations, a conplete package of posted

i nstructions, consisting of |abels, signs, and tenplates of operating
instructions.
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Subrit operation and mai ntenance nanual s for package lift stations,

i ncl udi ng Equi pnent Description, Assenbly and Installation Procedures,

Adj ust nent and Al i gnment, Checkout Procedures, Procedures of Operation and
Troubleshooting.

-- End of Section --
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