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FI LTRATI ON SYSTEM
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NOTE: This gui de specification covers the
requirenents for filtration systens with capacity
|l ess than 750 liters (200 gallons) per m nute.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

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

Comment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnmitted as
a Citeria Change Request (CCR)

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

PART 1 GENERAL

1.1 REFERENCES

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

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

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
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t he i ssue dates.

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

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

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

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 LADDER | NSTI TUTE (ALl / LADDER)

ALl / LADDER Al4. 3 (2002) Standard for Fixed Ladders and
Saf ety Requirenents

AMERI CAN SCCI ETY OF SAFETY ENGQ NEERS ( ASSE/ SAFE)
ASSE/ SAFE A1264. 1 (2007) Safety Requirenments for Wbrkpl ace
Wal ki ng/ Wr ki ng Surfaces and Their Access;
Wor kpl ace, Floor, Wall and Roof Openings;
Stairs and Guardrails Systens

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWAA)

AWM B100 (2001) Filtering Materi al

AWM C110/ A21. 10 (2008) Ductile-Iron and Gray-lron Fittings
for Water

AWM C111/ A21. 11 (2007) Rubber-Gasket Joints for

Ductile-lron Pressure Pipe and Fittings

AWM Cl115/ A21. 15 (2005) Flanged Ductile-Iron Pipe Wth
Ductile-Iron or Gray-Iron Threaded Fl anges

AWM C151/ A21. 51 (2009) Ductile-lron Pipe, Centrifugally
Cast, for Water

AWM D100 (2005) Wl ded Steel Tanks for Water Storage
AVERI CAN WELDI NG SOCI ETY ( AWB)

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

ASME | NTERNATI ONAL ( ASME)

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

ASME B16. 3 (2006) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

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

ASME B40. 100 (2005) Pressure Gauges and Gauge
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ASME BPVC SEC VI I |

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

D1

Attachnents

(2007; Addenda 2008; Addenda 2009) Boil er
and Pressure Vessel Code; Section VIII,

Rul es for Construction of Pressure Vessels
Division 1

ASTM | NTERNATI ONAL ( ASTM

126

153/ A 153M

167

193/ A 193M

194/ A 194M

216/ A 216M

276

283/ A 283M

307

312/ A 312M

36/ A 36M

420/ A 420M

53/ A 53M

(2004) Standard Specification for G ay
Iron Castings for Valves, Flanges, and
Pi pe Fittings

(2009) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

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

Chrom um Ni ckel Steel Plate, Sheet, and
Strip

(2009) Standard Specification for
Al'l oy-Steel and Stainless Steel Bolting
Materials for Hi gh-Tenperature Service

(2009) Standard Specification for Carbon
and Alloy Steel Nuts for Bolts for

H gh- Pressure or Hi gh-Tenperature Servi ce,
or Both

(2008) Standard Specification for Steel
Castings, Carbon, Suitable for Fusion
Vel di ng, for High-Tenperature Service

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

(2003; R 2007) Standard Specification for
Low and Internediate Tensile Strength
Carbon Steel Plates

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

(2009) Standard Specification for
Seam ess, Wl ded, and Heavily Wbrked
Austenitic Stainless Steel Pipes

(2008) Standard Specification for Carbon
Structural Steel

(2007) Standard Specification for Piping
Fittings of Wought Carbon Steel and All oy
Steel for Low Tenperature Service

(2007) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc- Coated,
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Wl ded and Seani ess

ASTM A 707/ A 707M (2002; R 2007) Standard Specification for
Forged Carbon and Al l oy Steel Flanges for
Low Tenper ature Service

ASTM C 1147 (2001; R 2006) Standard Practice for
Determ ning the Short Term Tensile Wld
Strength of Cheni cal - Resi st ant
Ther nopl astics

ASTM C 127 (2007) Standard Test Method for Density,
Rel ative Density (Specific Gravity), and
Absor ption of Coarse Aggregate

ASTM C 128 (2007a) Standard Test Method for Density,
Rel ative Density (Specific Gavity), and
Absorption of Fine Aggregate

ASTM C 136 (2006) Standard Test Method for Sieve
Anal ysi s of Fine and Coarse Aggregates

ASTM C 582 (2009) Contact - Ml ded Rei nforced
Thernosetting Plastic (RTP) Lani nates for
Cor r osi on- Resi st ant Equi pnent

ASTM D 1330 (2004) Rubber Sheet Gaskets

ASTM D 1784 (2008) Standard Specification for Rigid
Pol y(Vi nyl Chloride) (PVC) Conpounds and
Chl orinated Pol y(Vinyl Chloride) (CPVQ)
Conpounds

ASTM D 1785 (2006) Standard Specification for
Pol y(Vi nyl Chloride) (PVC), Plastic Pipe,
Schedul es 40, 80, and 120

ASTM D 2241 (2009) Standard Specification for
Pol y(Vi nyl Chloride) (PVC) Pressure-Rated
Pi pe (SDR Seri es)

ASTM D 2564 (2004e1) Standard Specification for
Sol vent Cenents for Poly(Vinyl Chloride)
(PVC) Plastic Piping Systens

ASTM D 3139 (1998; R 2005) Joints for Plastic Pressure
Pi pes Using Flexible Elastoneric Seals

ASTM D 3299 (2008) Fil anment - Wund

d ass- Fi ber-Rei nforced Thernbset Resin
Corrosi on- Resi st ant Tanks

ASTM D 3308 (2006) PTFE Resin Skived Tape
ASTM D 4097 (2001) Contact - Mol ded
d ass- Fi ber-Rei nforced Thernbset Resin

Corrosi on- Resi st ant Tanks

ASTM F 477 (2008) Standard Specification for
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El astomeric Seals (CGaskets) for Joining
Pl astic Pipe

| SA - | NTERNATI ONAL SOCI ETY OF AUTOVATI ON (| SA)

ANSI /I SA 5.1 (2009) Instrunentation Synbols and
I dentification

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

MBS SP-58 (2009) Pi pe Hangers and Supports -
Materi al s, Design and Manufact ure,
Sel ection, Application, and Installation
MBS SP- 67 (2002a) Butterfly Val ves
MBS SP- 69 (2003) Pi pe Hangers and Supports -
Sel ection and Application (ANSI Approved
Ameri can National Standard)

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

MBS SP-71 (2005) Gray Iron Swi ng Check Val ves,
Fl anged and Threaded Ends

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

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

MBS SP- 85 (2002) Cast Iron dobe & Angle Val ves
Fl anged and Threaded Ends

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMAR)
NEMVA I CS 1 (2000; R 2005; R 2008) Standard for
I ndustrial Control and Systens: Genera
Requi rement s

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

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC PS 13.01 (1982; E 2004) Epoxy Pol yam de Painting
System
SSPC SP 6/ NACE No. 3 (2007) Commercial Blast O eaning

.2 SYSTEM DESCRI PTI ON

Provide a [pressure] [continuous backwash] [travelling bridge] [cartridge]
[bag] filtration system The filtration systemshall be designed,
constructed, and installed to conply with the foll owi ng design conditions.
Supply auxiliary systenms and equi pnment required to maintain conplete and
wor kabl e filter systens including, but not linmted to, required piping
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1

1

bet ween units, auxiliary equipnent for plunmbing and power, and controls and
interfaces between auxiliary equipment and the filter. Chem cal additives
[wWll] [will not] be allowed to enhance the filtration system The
installation shall be constructed [indoors] [outdoors]. [__ ] volts of
electricity, [__ ] Pa psi air pressure, and [__ ] Pa psi water pressure
is available for installation.

2.1 I nfl uent Fl ow Characteristics

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: This paragraph describes influent flow
characteristics for continuous backwash, travelling
bridge, and pressure filtration systens.

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

Desi gn Fl ow: [ JL gallons per mnute
Maxi mum Fl ow Rat e: [ JL gallons per mnute
M ni mum Avai | abl e Head: [ T feet

Desi gn I nfluent Tenperature: [ ldegrees C degrees F
Maxi mum | nfl uent Tenperature: [___ ]degrees C degrees F
[

M ni mum | nfl uent Tenper at ure: ] degrees C degrees F

Fl ow Condi ti ons: [intermittent] [continuous] [batch]

Desi gn I nfluent,

Suspended Sol i ds: [ ] mo/L

Desi gn I nfluent,

Particle Size: [ ] mcron

Maxi mum pH; [ ]

M ni mum pH; [ ]

Maxi mum BOD: [ ] mo/L

M ni mum BOD: [ ] mo/L

Source of Process Water: [metal s precipitation]
[ bi ol ogi cal treatment] [surface water]
[landfill |eachate] |

Chemi cal Pretreatnent: [alum [polyner] |

Al kalinity: [ ] mg CaClB/L

Cal ci um Concentrati on: [ ] mo/L

Har dness: [ ] mg/L

[ ]: [ ]

2.2 Design Criteria

R I I Sk b b S S R Rk I Rk S S I I S R R I S kb S S I R R S R Rk S I S I
NOTE: This paragraph specifies m ninum design
requi renents for continuous backwash, travelling
bridge, and pressure filtration systens.

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

Nurber of Filters: [ ]

Maxi mum Ef f | uent,

Suspended Sol i ds: [ ] mg/L

Maxi mum Ef f | uent,

Particle Size: [ ] mcron

Maxi mum BOD: [ ] mo/L

Backwash Type: [ ]

Maxi mum Filtration Rate: [ ] L/second/square neter
Maxi mum | nf | uent,

Pi pe Vel ocity: [ ] ms
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Maxi mum Ef f | uent,

Pi pe Vel ocity: [ ] ms

Cl ean Bed Maxi mnum Headl oss: [ ] meters
(at design flow and tenperature)

Maxi mum Filtration Rate: [ ] gal /second/ square foot
Maxi mum | nf | uent,

Pi pe Vel ocity: [ ] ft/s

Maxi mum Ef f| uent,

Pi pe Vel ocity: [ ] ft/s

Cl ean Bed Maxi num Headl oss: [ ] feet

(at design flow and tenperature)

1.2.3 Cartridge and Bag | nfluent

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: This paragraph describes influent flow
characteristics for cartridge and bag filtration
systems. |In addition to the information listed

bel ow, concentrations of Target Conpound List (TCL)
and Target Analyte List (TAL) conmpounds in the waste
stream shoul d be included in the influent stream
characteristics paragraph. This information will
hel p ensure that the bag or cartridge filtration

materials are conpatible with the waste stream
ER R IR I I 2 R R R R R I I I R R R R I I I R R R S I I I R R R R I I I R R R I I I I I O I I R R R R I I I

Desi gn Fl ow [ ] L/mnute
Maxi mum Fl ow Rat e: [ ] L/25 cmfilter
equi val ent
Design Inlet Pressure: [ ] Pa
Desi gn I nfluent Tenperature: [ ] degrees C
Maxi mum | nfl uent Tenperature: | ] degrees C
M ni mum | nfl uent Tenperature: [ ] degrees C
Fluid Viscosity: [ ] cP
Desi gn Fl ow [ ] gal/mnute
Maxi mum Fl ow Rat e: [ ] gal/25 cmfilter
equi val ent
Design Inlet Pressure: [ ] psi
Desi gn I nfluent Tenperature: [ ] degrees F
Maxi mum | nfl uent Tenperature: [ ] degrees F
M ni mum | nfl uent Tenperature: [ ] degrees F
Fluid Viscosity: [ ] Ib/ft-s
Fl ow Condi ti ons: [intermittent] [continuous] [batch]
Desi gn I nfluent,
Suspended Sol i ds: [ ] mo/L
Desi gn I nfluent,
Particle Size: [ ] mcron
Maxi mum pH; [ ]
M ni mum pH; [ ]
Source of Process Water: [metal s precipitation]
[ bi ol ogical treatment] [surface water]
[landfill |eachate] |
Chemical Pretreatnent: [alum [polyner] [ ]
Al kalinity: [ ] mg CaCO3/L
Cal ci um Concentrati on: [ ] mo/L
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Har dness: [ ] ng/L
[ 1: [ ]

1.2.4 Cartridge and Bag Design Criteria

R I I S S S I I R I S I R R S S S S
NOTE: This paragraph specifies mninum design
requi renents for cartridge and bag filtration
syst ens.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Total Number Operating Units: | ]
Number of On-line Units: [ ]
Nunber of Stand-by Units: | ]
Nunber of El enents per Unit: [ ]
Desi gn Effluent,
Suspended Sol i ds: [ ] mo/L
Desi gn Effluent,
Particle Size: [ ] mcron
Maxi mum Di fferential Pressure: [ ] Pa at design tenperature
[ ] Pa at nmaxi mum t enperature
Maxi mum Di fferential Pressure: [ ] psi at design tenperature
[ ] psi at maxi numtenperature

1.3 SUBM TTALS

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

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the minimumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnmittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

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

(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.

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

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

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Contro
approval .][information only. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the
CGovernment.] The follow ng shall be submitted in accordance with Section
01 33 00 SUBM TTAL PROCEDURES
SD- 02 Shop Drawi ngs
Shop Drawings[; CJ[; G [_____ 11
Shop draw ngs consisting of a conplete list of equi pnment and
mat eri als, including manufacturer's descriptive and technica
literature; perfornmance charts and curves; catal og cuts; and
installation instructions. Shop drawi ngs containing al so conplete
Wi ring and schematic di agrans; equi pnent |ayout and anchorage; and
any other details required to denonstrate that the system has been
coordinated and will properly function as a unit.
SD- 03 Product Data
Posting Franed | nstructions

Proposed di agrams and instruction shall be submitted prior to
posti ng.

Qualifications

Qualifications of the installer, and the nmanufacturer's and
medi a supplier's representatives.

Medi a
Characteristics of each filter nedia materi al
Mat eri al s and Equi prent

Catal og cuts and other pertinent infornation on filters, punps,
tanks, mixers, piping, and fl ow el enents.

Control System
Detai |l ed description of the proposed control system

Spare Parts

After approval of the shop drawi ngs, and not later then [__ ]
days prior to the start of operation, spare parts data for each
different itemof material and equi pment specified. Include in

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

SD-06 Test Reports

Accept ance Testing
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Test reports in booklet formshowing field tests perfornmed to
adj ust each conponent and to prove conpliance with the specified
performance criteria. Each test report shall indicate the fina
position of controls.

Factory Tests

Test reports in booklet formshowing results of factory tests
per f or med.

SD- 07 Certificates
Mat eri al s and Equi prent

Manufacturer's certificates attesting that the equi pment neets
the specified material and performance requirenents.

SD- 10 Operation and Mintenance Data

Fi el d Training
Operating and Mai nt enance | nstructions

[ ] complete copies of operating instructions outlining the
step-by-step procedures required for systemstartup, operation and
shutdown. The instructions shall include the nmanufacturer's nane,
nodel nunber, service manual, parts list, and brief description of
equi prent and their basic operating features. [__ ] complete
copi es of nmmintenance instructions |listing routine nmaintenance
procedures, possible breakdowns and repairs, and trouble shooting
gui des. The instructions shall include sinplified diagrans for
the systemas installed. The manual shall require val ves be
nunbered and tagged and shall provide a schematic indicating the
nunber of each valve. Each set shall be pernmanently bound and
shal |l have a hard cover. The followi ng identification shall be
i nscribed on the covers: the words "OPERATI NG AND MAI NTENANCE
I NSTRUCTI ONS, " nane and | ocation of the facility, nane of the
Contractor, and contract nunber.

1.4  QUALI FI CATI ONS

1.4.1 Installer
The installer shall have a mnimumof [ ] years experience in the
installation of a mnimmof [__ ] simlar filtration systens and shal
show evi dence of satisfactory operation for each installation.

1.4.2 Manuf acturer's Representative
A representative of the filtration system manufacturer, who is famliar
with the design and experienced in the installation, adjustment, and
operation of the equi pnent specified shall be present at the jobsite during
installation of the filtration system

1.4.3 Medi a Supplier Representative
A representative of the nedia supplier who is experienced in the

installation of the specified filtration nedia shall be present at the
jobsite during nedia installation.
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1.5 DELI VERY, STORAGE, AND HANDLI NG

Protect fromthe weather, excessive humidity, excessive temperature
variation, and dirt, dust, or other contam nants equi pnent delivered and
pl aced in storage.

1.6 EXTRA MATERI ALS

Standard spare parts shall be provided as reconmrended in the manufacturer's
instruction manual s for each conponent of the equipnent.

PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PMENT
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NOTE: Pipes, valves, punps, and appurtenances are
general ly supplied as part of the package filtration
system but the designer nust specify those sites
requiring special materials of construction, sizing,
etc., based on the influent stream characteristics.
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Recycl abl e materials shall conformto EPA requirenents in accordance with
Section 01 62 35 RECYCLED / RECOVERED MATERI ALS

2.1.1 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 that
essentially duplicate itens that have been in satisfactory use for at |east
2 years prior to bid opening. Equipnent shall be supported by a service
organi zation that is, in the opinion of the Contracting O ficer, reasonably
convenient to the site.

2.1.2 Nanepl at es
Provi de each major item of equipment with the manufacturer's name, address,
type of style, nodel or serial nunber, and catal og nunber on a plate
secured to the item of equi pnent.

2.1.3 Protection of Mouving Parts
Conpl etely encl ose by guards belts, chains, couplings, and other noving
parts to prevent accidental personal injury. Guards shall be renovable or
arranged to all ow access to the equi pnent for maintenance. |f equipnment is
housed in a | ockabl e housing, this shall be sufficient protection and no
addi tional guards are necessary.

2.1. 4 Speci al Tool s

Provi de one set of special tools, calibration devices, and instrunents
required for operation, calibration, and mai ntenance of the equipnent.

2.1.5 Steel Plates, Shapes and Bars

ASTM A 36/ A 36N
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2.1.6 Pi pe and Fittings
Pipe and fittings shall conformto the standards specified bel ow
2.1.6.1 St eel Pipe
ASTM A 53/ A 53M.
a. Flanged Joints: ASTM A 707/ A 707N.
b. Welded Joints: AW D1.1/D1.1MN.
c. Bolts: ASTM A 307, Gade B.
d. Fittings: ASTM A 420/ A 420W.
2.1.6.2 Ductile Iron Pipe
AWM C115/ A21. 15.
a. Flanged Pipe: AWM Cl15/A21.15 with ASME B16.1, Cass 125 fl anges.
b. Rubber-Gasket Joints: AWMW CL11/A21.11.
c. Fittings: AWWA C110/A21.10.
d. Push-on Joints: AWM C151/A21.51.
e. Bolts and Nuts: ASTM A 307, G ade B.
2.1.6.3 Stai nl ess Steel Pipe
ASTM A 312/ A 312V, Schedul e 40, Type 316 or Type 304.
a. Flanged Pipe: ASME B16.5, Cass 150.
b. Rubber-Gasket Joints: ASTM D 1330.
c. Fittings: ASME B16. 3.
d. Bolts: ASTM A 193/A 193V, Cass 1, G ade BS8.
e. Nuts: ASTM A 194/ A 194N, G ade 8.
2.1.6.4 Pol yvi nyl Chl oride (PVC) Pipe
PVC pipe and fittings less the 100 mm 4 inch dianmeter shall be in
accordance with ASTM D 1785 or ASTM D 2241. PVC pipe and fittings 100 mm 4
inch in dianeter or larger shall be in accordance with ASTM D 2241 and
shal | have push-on joints.
a. Push-on Joints: ASTM D 3139 or ASTM F 477.
b. Solvent Cement: ASTM D 2564.
2.1.7 Pi pe Hangers and Supports

MBS SP-58 and MSS SP-69.
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2.1.8 Valves
2.1.8.1 St eel Val ves
ASTM A 216/ A 216, Grade WCB.
2.1.8.2 Cast lron Val ves
ASTM A 126, Class B
a. ddobe and Angle Valves: MsSS SP-85
b. Gate Valves: MSS SP-70.
c. Plug Vvalves: MNMsS SP-78.
d. Butterfly Valves: NSS SP-67.
e. Ball Valves: MSS SP-72.
f. Check Valves: MsSS SP-71.
2.1.8.3 PVC Val ves
ASTM D 1784, C ass 12454-B (fornerly designated Type |, Grade 1).
2.1.9 O her Materials

2.1.9.1 Pol ypr opyl ene Support WMateri al
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NOTE: The pol ypropyl ene requirenments are applicable
to use for support materials for bag and cartridge
filters.
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ASTM C 1147.
2.1.9.2 Joi nt Compound

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

2.1.9.3 Joi nt Tape

Joint tape for threaded joints shall conply with ASTM D 3308
2.2 ELECTRI CAL EQUI PMENT
2.2.1 El ectrical Wrk

[Electrical nmotor-driven equi pnent specified shall be provided conplete
with [notors] [nmotors and notor starters] and controls.] [Motor starters
shal | be provided conplete with properly sized thermal overl oad protection
and ot her appurtenances necessary for the notor specified.] Electrica
work shall be as specified in Section 26 20 00 | NTERI OR DI STRI BUTI ON
SYSTEM  Manual or automatic control and protective or signal devices
required for the operation specified and any control wiring required for
control s and devices, shall be provided.
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2.

2.

2

2.2 El ectric Mdtors

Motors shall conformto NEVA MG 1. Mdtor with nanepl ate horsepowers equa
or greater than 380 watts 1/2 hp shall be suitable for 480 volt, 3 phase
operating service, unless otherw se specified. Mtors of greater than 760
watts 1 hp shall be high efficiency type as specified in Section 26 20 00
| NTERI OR DI STRI BUTI ON SYSTEM

.2.3 Mot or Control s

Controls shall conformto NEVA | CS 1.

2.4 El ectrical Power Contro
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NOTE: Cenerally, the filter nanufacturer will
supply a standard control systemw th the package
unit. To allow maximum flexibility, the contro
system shoul d be specified only to the extent
necessary to achi eve project needs. The follow ng
sub paragraphs provide specification for severa
control system conponents the designer nmay require
the manufacturer to incorporate into the package

system Del ete paragraphs not required.
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.2.4.1 General Requirenents

Provide a [manual] [seni-automatic] [automatic] [ ] conplete electrica
power, control, and instrumentation system as specified or recommended by
the equi pment manufacturer for the safe operation and supervision of the
filter units and rel ated equi prent, except those itens specified to be
furni shed under other sections. Schenmatics and interconnection wring

di agrans for power, control, and instrunmentation circuits shall be provided
to equi pnent specified. Terminal blocks (plus 25 percent spare term nals)
shall be provided in panels to termnate field and interconnection wring.

.2.4.2 Control System

Control power transforners, relays, adjustable tinmers, auxiliary contacts,
swi tches, or additional equiprment as required shall be provided to
interconnect the filter equipnment to a renpte plant nonitoring system and
control circuits as shown on schematic or instrunent control system
drawi ngs. Conduit wiring between control panels and control devices shal
be furnished as part of this specification. Submit a description of the
control systemincluding, but not be limted to, the followi ng itens:
a. Product information for sensors/transducers and field instruments.
b. Progranmable Controller System|Information
(1) System Description
(2) Hardware Description
(3) Software Description

c. Panels, Consol es, and Cabi nets I nformation
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(1) Layout Draw ngs

(2) Panel schematic and internal point-to-point wiring
i nterconnect and/or piping diagrans

(3) Electrical control schenmatics in accordance with NFPA
standards for all circuits indicated in the specifications or on
the Contract Drawings. No "typical" wiring diagrans will be
acceptable and no tables or charts to describe wire nunbers wll
be acceptable. Wres shall be | abeled and shown on the subnitta
dr awi ngs.

(4) Plan show ng equi pnent | ayout.

(5) Stock lists or Bill of Materials for each panel including
tag nunber, functional name, manufacturer's nanme, manufacturer's
nodel nunber, and quantity for conponents nounted in and on the
panel , consol e, or cabinet.

d. Field wiring and pi ping diagranms and point-to-point wring diagrans
i ncludi ng interconnections between field devices, panels, contro
stations, lighting panels, and notor starters.

e. Instrunment |oop diagrans for anal og display, control and I/O I oops
prepared using | SA standard synbol s.

f. System Software Docunentation shall include the followi ng as a
m ni mum

(1) Conplete hard copies of |adder diagram programm ng.

(2) Conplete listing of external and internal 1/O address
assignnents, register assignnents, and preset constant val ues
along with functional point descriptions. Also |list
unused/ undefined I/O and data table registers avail able

(3) Conplete hard copies of program docunentation for all types
of prograns.

(4) Detailed systemnmenory nap defining nenory segnents used
and spare nmenory segnents avail able for systemnenory, |1/0O tables,
Dat a Tabl es, and control program

(5) Conplete database |isting.

(6) User's manual describing procedures and providi ng exanpl es
for use of programming termnal, accessories, and systemutility
routines to performcontrol, program nodification, program
verification, diagnostics, program docunentation, |oading and
backup, and ot her required system support functions.

2.2.5 Renote Al arm and Process Variable Mnitoring
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NOTE: Coordination with renpote systens, such as
Supervi sory Control and Data Acquisition (SCADA)
System and annunci ators, shall be specified in this
par agraph and shall include the nethod of
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transm ssion to renote locations for the process
variables to be nonitored for each unique

application. |If renote alarm and process variabl e
nonitoring is not used, this paragraph shall be
del et ed.
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2.2.6 Bolts, Nuts, Anchors, and Washers

Bolts, nuts, anchors, and washers shall be steel, galvanized in accordance
with ASTM A 153/ A 153M.

2.2.7 Val ves

Transfer of water to and fromthe filtration unit shall be acconplished by
a [ball valve] [butterfly valve] [globe valve] [air solenoid] [
[automatic] [sem automatic] [manual] operation. Design of the valve
nmechani sns shall be such that gradually increasing flows will be attained
as ports are opened and initial surges and sudden inrushes of water are
avoided. A dial pointer shall indicate each step of the operation.

2.2.8 Punps

Punp shall be supplied where insufficient head is available to nove the
[influent] [effluent] [backwash] [wash] water. The punp shall conply with
the requirenents of Section 43 21 13 PUWS: WATER, CENTRI FUGAL.

2.2.9 Air Conpressors

Air conpressors shall be supplied in accordance with Section 22 00 00
PLUMBI NG, GENERAL PURPCSE

2.2.10 Pressure Gauges

Gauge si zes and scal e ranges shall be as shown or schedul ed on the Contract
Drawi ngs. Gauges shall conply with ASME B40. 100 Type 2A, as a m ni mum
Conpound gauges shall be provided on the suction side of punps and standard
pressure gauge on the discharge side of punps. Gauges shall have cl ear
acrylic or shatterproof glass wi ndows and shock-resi stant cases. The

desi gn operations should be at the m dpoint of the graduated scale. Major
divisions shall be equally spaced and shall be in whole integers. Scale
units shall be engraved on the scale face. Pointer travel shall not be

| ess than 200 degrees nor nore than 270 degrees arc. Gauge accuracy shal
be plus or minus 0.5 percent of span. Each gauge, except those for
hydraul i ¢ systens, shall have a process shutoff val ve.

2.2.11 Gauge Pane

A gauge panel shall be provided on which [1] [2] [___ ] nomi nal pressure
gauges to sense unit inlet and outlet pressures and [1] [2] [___ ]
pressure switch shall be nounted. The pressure sensor switch shall be
wired to a control panel which sounds an al arm when the differential
pressure exceeds the [maxi mum differential pressure specified in Paragraphs
Design Criteria or Cartridge and Bag Design Criteria (as applicable)]

[maxi mum di fferential pressure specified by the manufacturer].

2.2.12 Tank Requirenents
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NOTE: Further requirenments for tanks specific to
each filtration process are presented in the
appl i cabl e paragraph.
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2.2.12. 1 Par aneters

Tanks specified shall be provided in accordance with the foll ow ng genera
requi renents, unless otherw se indicated. Each tank shall include flanged
fittings for inlet, outlet, overflow and drain. The size, elevation and
orientation shall be provided in accordance with construction draw ngs.
Hol d down | ugs shall be provided to anchor the tank to the base.

2.2.12.2 Tank Construction Materials
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NOTE: Tank construction nmaterials nust be
conpatible with the naterials to be handled. This
requirenent is applicable for all tanks (e.g.

filter tanks, backwash tanks, chemi cal feed, polyner

supply, etc.).
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The tank construction nmaterial shall be conpatible with the material to be
handl ed. Tanks constructed of pol yethyl ene, polypropyl ene, and fibergl ass
reinforced plastic (FRP) shall conformto applicable material and
construction provisions of ASTM C 582, ASTM D 3299, and ASTM D 4097. Tanks
constructed of steel shall conformw th applicable material and
construction provisions of AWM D100. Carbon steel tanks shall be
fabricated with ASTM A 283/ A 283N carbon steel Gade C or D and protected
with [an appropriate interior coating systemfor the intended service]
[vinyl ester epoxy] [__ ] in accordance with applicable requirenments in
Section 09 90 00 PAINTS AND COATI NGS. Stainless steel tanks shall be
fabricated of Type 304 stainless steel conforming to ASTM A 167 with
structural support conformng to ASTM A 276. Exterior painting or coating
shal | be provided in accordance wi th Paragraph PAI NTI NG

2.2.12.3 Site d asses

Al ] mr inch dianeter observation port shall be provided in the tank
wal | . The observation port shall be l|ocated [at the surface of the filter
nedia] [at the nedia interface] [__ ].

2.3 MEDI A

Filter materials shall conformto the requirenments of AWM B100. Sieve
anal ysis shall be perforned in accordance with ASTM C 136 and AWM B100.
Specific gravity shall be determ ned in accordance with ASTM C 127 for
support mnedia and ASTM C 128 for [silica sand] [anthracite coal]

[ hi gh-density nedia].

2.3.1 Hi gh-Density Sand

The hi gh-density sand shall be [garnet] [ilnenite] [ ] with a specific

gravity of [3.6] [4.0] [4.2] [___ ], uniformty coefficient |Iess than or
equal to [__ ], and an effective size between [__ ] and [ ]
Ni nety-five percent shall be larger than or equal to [__ ].
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2.3.2 Silica Sand

The silica sand shall have an effective size between [ ] and [ ],
uniformty coefficient less than or equal to [ ], and a specific
gravity of [2.55] [2.60] [2.65] [__ ]. Ni nety-five percent shall be

| arger than or equal to [__ ].
2.3.3 Ant hracite Coa

The anthracite coal shall have a specific gravity of [1.45] [1.50] [1.55]

[1.73] [___ ], uniformty coefficient of [ ], and an effective size
between [ ] and [ ]. N nety-five percent shall be larger than or
equal to [__ ]. The anthracite nedia shall be clean and free fromthin

or scaly pieces, and shall have a cal ci um carbonate and nagnesi um car bonat e
har dness of |

2.3. 4 Support Medi a

The support gravel shall consist of hard, rounded stones with an average
specific gravity of not less than [__ ]. Not nore than [__ ] percent
by wei ght shall have a specific gravity of [__ ] or less. The grave
shall contain not nore than [ ] percent by weight of thin, flat, or

el ongat ed pi eces (pieces in which the |argest dinension exceeds three tines
the smal | est dinmension), and shall be free fromshale, mca, clay, sand,

| oam and organic inmpurities of any Kkind.

2.4  CONTI NUOUS BACKWASH FI LTRATI ON SYSTEM
2.4.1 Equi pnent Capacity

Each unit shall be a moving bed, continuous backwash [upflow] [downfl ow]
granul ar nedia filter, having a capacity to filter [__ ] L/mnute gpn of
water at the operating conditions identified in Paragraph Design Criteria.

2.4.2 Filter Tank
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NOTE: Provide seismc details if a Governnent
designer (either Corps ofice of A/E) is the Engi neer
of record, and show on the drawi ngs. Delete the
bracketed phrase, in the last sentence, if seisnic
details are not provided. Pertinent portions of

UFC 3-310-04 and Sections 13 48 00 and 13 48 00.00 10,
properly edited, must be included in the contract
docunents.
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The filter tank shall be a cylindrical, sloped-bottomtank with the

di mensi ons shown and shall be of [epoxy coated carbon steel] [type 304
stainless steel] [fiberglass reinforced plastic] [__ ] construction, free
from physi cal inmperfections. The tank shall be constructed with a m ni num
nunber of pieces. Mninmumthickness of nmetal parts exposed to the water

shall be [ ]. The tank shall be fitted with lifting lugs to facilitate
handl i ng and placenent. The filter tank shall have sufficient support to
wi t hstand wi nd speed in excess of [ ] kml hour nph and designed for

seismc forces in accordance with UFC 3-310-04 SEI SM C DESI GN FOR BUI LDI NGS
and Sections 13 48 00 SElI SM C PROTECTI ON FOR M SCELLANEQUS EQUI PMENT and

13 48 00.00 10 SEI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT [as shown on the
dr awi ngs] . .

SECTI ON 44 43 00 Page 22



2.4.3 Filter Media

Filter nedia shall be silica sand. Total depth of filtration nedia shal
be [ ] mfeet. Al nedia shall conformto the requirenments of AWM B100

2.4. 4 I nfl uent Dosing System

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

NOTE: Each conti nuous backwash filter manufacturer
has a particular influent dosing system The

i nfluent dosing system should be specified only to
the extent necessary to achieve the project

obj ecti ves.
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The influent dosing systemshall deliver the influent streamuniforny over
the entire nmedia bed. The influent water shall be introduced to the
[bottom] [top] of the filter tank. Al conponents of the dosing system
shal | be constructed of [stainless steel] [fiberglass reinforced plastic]

2.4.5 Ef fl uent Coll ection System

The effluent shall be collected by [discharge of filtrate overfl ow over an
ef fluent weir constructed of [stainless steel] [fiberglass reinforced
plastic] [___ ] and being pl aced and havi ng di nensi ons as shown on the
Construction Drawings.] [a filtrate line connected to a filtrate chanber
consisting of a cylinder with a wedgewi re screen periphery and hood. The
screen shall be constructed of stainless steel trapezoidal bars having an
opening snaller than the finest nedia grain. The effluent collection
system shall be configured and have the di mensi ons as shown on the
Construction Drawings.] [__ ] effluent shall be discharged through a
[ ] mr inch dianeter [stainless steel] [fiberglass reinforced] [ ]

2.4.6 Medi a C eani ng System

The nedi a cl eaning system shall consist of a sand lift, sand washer, sand
di stribution equipnent and reject collection system

2.4.6.1 Sand Lift

The sand |ift shall consist of [Type 304] [Type 304L] stainless stee
eductor pipe. The pipe shall be [externally] [internally] mounted and

fixed [by welding] [by neans of a [ ] ANSI gasketed flange] [ ] to
the filter vessel. Conpressed air shall be supplied at [ ] to [ ]
cubic nmeters cubic feet per mnute at [ ] Pa psig to the eductor pipe.

The suction rate shall be sufficient to result in internal recycling of the
nmedi a once every [__ ] hours.

2.4.6.2 Sand \Washer
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NOTE: Delete cross-sectional area sizing
requirenents if the sand washer unit is external to
the filter tank.
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The sand washer shall be a chanber constructed of [Type 304 stainless
steel] [acrylic] [fiberglass reinforced plastic] [__ ]. The washer shal
have a sloped floor to clear the sand fromthe bottom of the chanmber. The
chanber shall have [ ] baffles attached to its walls which have a sl ope
sufficient to cause the descending sand to strike the opposing chanber wall
before dropping to the next level. The cross-sectional area shall be sized
to assure sufficient velocity of upflowi ng water to transport separated
solids into the wash chanber and out the reject pipe.

.4.6.3 Sand Distribution Equi pment

The cl eaned sand shall be returned to the bed via a [sand distribution

cylinder] [sand distribution cone] [return pipe] [washbox skirt] [__ ],
constructed of [fiberglass reinforced plastic] [Type 304 stainless steel]
[ ] placed and sized as shown. The sand shall be returned so that the

nedia will distribute evenly in a cone on top of the nmedia bed.
.4.6.4 Rej ect Coll ecti on System

The reject collection systemshall consist of a stainless steel reject weir
and a [__ ] dianeter reject nozzle. The reject weir shall be positioned
to achieve the desired differential head between the effluent water and the
reject water. The reject collection systemshall be designed to allow no
nore than [2] [10] [20] [ ] percent reject water

4.7 Ef fl uent Rate Contr ol

Filter operation shall be controlled by the liquid level in the filter tank
using a proportional, displacer-type liquid |evel sensor. An automatic
effluent control [globe] [ball] [__ ] valve shall be provided with a
pneunmati c positioner which shall regulate the degree of opening in response
toal[__ ] pneumatic signal. An increase in signal air
pressure shall increase the degree of valve opening. Flow control system
shal | be sel f-contained and shall not require manual adjustnents.

.4.7.1 Pneumatic Control s

The pneurmatic controls shall consist of a pressure gauge and a fl owreter.

The pressure gauge shall be panel nmounted with a [ ] to[___ ] Pa ps
range and a [ ] mv inch face. The flowreter shall be of the variable
area type with a stainless steel indicator. The neter shall have a
netering valve, [__ ] mrv inch scale, and a range of | ] to | ]

cubic nmeters cubic feet per nmnute. Both devices shall be nobunted on a
hi nged panel and shall be visible through a window in the control enclosure.

.4.7.2 Headl oss Switch

A headl oss switch shall be supplied to signal when the nedia bed is
beginning to foul. The switch contacts shall be rated at [__ ] anps and
shal |l be connected to [an alarn] [process controls] [purge valve] [__ ].

. 4.8 Equi pnent Control Pane

The equi pnent nmanufacturer shall furnish a control panel containing all
necessary timers, contact switches, internal wiring, conpletely assenbl ed
and nounted in a NEMA [4] [4X] [12] [___ ] enclosure. The control pane
shal |l provide for [automatically starting and stopping punps] [manua
operation of the control valves] [ ]. Mount the control panel on the
filter unit and provide electrical wiring and connections external to the
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unit.
.4.9 Fl owret er s

Influent and effluent |ines shall be equipped with [kennison nozzl e]
[parshall flune] [shuntflo stean] [sonic] | ] flowneters.

.5 TRAVELLI NG BRI DGE FI LTER

.5.1 Tank

The tank shall be [ ] wide by [ ] long by [ ] deep and be
constructed of [__ ] thick [m1ld steel] [carbon steel] [__ ]. The
assenbl ed tank shall be constructed to allow | oading and unl oading as a
unit and shall be equipped with lifting lugs. Integral supports shall be
furni shed so that the body of the tank, when installed, will be [ ] m
i nches above the concrete slab. The placenent of the supports shall allow
for full inspection of the underside of the tank. Tank shall be

constructed in accordance with Paragraph Tank Requirenents and prepared in
accordance with the requirements of Paragraph PAINTI NG and Paragraph
MATERI ALS PROTECTI ON.

.5.2 Filter Bed
.5.2.1 Cell Dividers

The filter bed shall be [__ ] wide by [__ ] long and shall consist of a
series of self-supporting lateral partitions (cell dividers) which shal
divide the filter into a nultitude of [ ] wide compartnents. Each
conpartment shall be arranged for connection to a separate backwash port.
The divider sheets shall be fabricated of [glass fiber reinforced plastic
bi nder] [Type 304 stainless steel] [__ ] with a finished thickness of
[ ]. The divider sheets shall be w thout voids and/or air pockets.

Cel | sheets shall not tw st, curve or bend.

.5.2.2 Porous Pl ate

A porous plate supporting underdrain constructed of [fused al um num oxi de]
[polyethylene] [__ ] to a thickness of | ] shall be factory
installed. The maxi num pore dianmeter shall be [ ] mcrons. The sheets
shal | have a porosity between [ ] and a m nimum fl exura
strength of [ ] Pa psi. The plate shall allowa flowof [ ] L

gall ons per minute per [__ ] mr inch water columm pressure. The porous
pl ate shall be conpletely sealed with a [pol yurethane] [silicone] [__ ]
seal ant during installation. The sealant shall have, at a mnimm [__ ]
hardness and [ ] tensile strength. The sealant shall not contain
asbestos fi bers.

.5.3 Voi ds Distribution

The nedia shall provide uniformvoids distribution fromcoarse to fine in
the direction of flow Al filter materials shall conformto the
requi renents of AWM B100.

.5.4 Rail s

[ ] kg I b ASCE rails with stainless steel splice plates and hardware
shal |l be nounted on the two main filter walls. Type 304 stainless stee
caps shall be factory installed on each rail. Carriage rail stops of 300
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Series stainless steel shall be installed and field adjusted by a factory
servi ce engi neer.

.5.5 Carriage Mechani sm
.5.5.1 Carriage Frane

The traveling carriage or bridge systemshall contain and support the
[positive drive mechanisn [punps] [automatic backwash systen] [washwater
renoval systen] [notors] [limt switches] [ ]. The carriage frame
shal | be of welded steel construction. A separate naintenance platform
shal | be provided.

.5.5.2 Carriage Drive

The carriage drive unit shall consist of a gear reducer, sprockets,
stainless steel drive shaft, a NEMA B design single speed [
notor for three phase, [ ] hertz, [__ ] volt power supply, provided
with a sealed conduit box. The drive unit shall be designed so that a
torque limting device is not required and shall have a strength of

[ ]. The gear reducers shall be AGRA approved. The drive shaft shal
be of sufficient size to adequately and safely w thstand bendi ng and
torsional |oads of starting and operating. GCearing shall be fully enclosed
in an oil-tight cast iron housing with the gears running in oil and
bearings of anti-friction type.

.5.5.3 Carri age Weels

The wheel s shall be doubl e flanged, hardened Type 304 stainless steel.
Bearings shall be self aligning and shall have lubrication fittings.
Weel s shal |l be capabl e of conpensating for minor msalignnent of rails by
sliding on the shaft. Horizontally munted wheels within the tank shal

not be used to align the carriage; caster-type wheels shall not be used.

.5.6 Aut omat i ¢ Backwash System
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NOTE: |f adjustable conpression springs are not
requi red, delete the second sentence.
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A fabricated backwash support franme shall be attached to the travelling
carriage on the effluent chanber side. Adjustable stainless stee
compressi on springs mounted between the carriage wel dnent and the backwash
frame shall be furnished to all ow adjustnent of the backwash val ve from
outside the tank while the filter is in use. A backwash shoe shall be
nounted on the frane that can independently follow any irregularities of
the mat chi ng backwash surface along the effluent ports. The shoe shall be
constructed of a material softer than the nmating backwash surface (strip).
The shoe flexi bl e novenent shall be controlled by 300 series stainless
steel springs. The shoe shall attach to the piping by means of a flexible
hose. The piping shall connect to the backwash punp and shall include a
throttle valve to achieve the correct punping rate. The backwash surface
(strip) shall be factory bolted to the effluent header by neans of

count ersunk Type 304 stainless steel fasteners.

.5.7 Washwat er Renoval System

The washwat er hood shall be fabricated from|[[304] [316L] stainless steel]
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[fiberglass reinforced plastic] [__ ]. The hood shall permit the uniform
expansion of the filter media. The hood width shall be [ ] times the
cell width. A [stainless steel] [PVC] [___ ] manifold shall be installed
in the upper portion of the washwater hood and shall connect to the
washwat er punp. The washwat er hood shall contain a [high density

pol yethyl ene] [304 stainless steel] [__ ] raking device and a m ni num of
two vent pipes extending to | ] above the overfl ow weir.

.5.8 Washwat er Launders

The washwat er | aunders shall be constructed from|[_ ] mr inch [ A36
steel] [fiberglass reinforced plastic] [__ ] witha [ ] mr inch depth
and [ ] mv inch width and be an integral part of the filter tank wall.

Bot h backwash and washwat er punpi ng systenms shall be capabl e of discharging
into the launder. A "V' notch weir plate shall be provided to calibrate
and bal ance the flow of the washwater punping system

.5.9 Equi pnent Cont r ol
.5.9.1 Automatic Controls

The automatic controls for the filter operation shall be furnished as an
integral part of the carriage nechanism The automatic controls shall be
nounted on the end of the filter tank. The carriage nechani sm and
attachi ng conponents shall be factory assenbl ed and tested for mechanica
and el ectrical operation prior to shipnent.

.5.9.2 Control Pane

The control panel shall be provided with a hinged door for access to the
control equiprent. "Hand-off-auto" selector switches with indicating
lights for each punp notor and the carriage notor shall be nounted on the
front of the panel door. A main disconnect switch to de-energize the
control panel with a pendul um handl e operator extending through the contro
panel door shall be provided. A ground fault protected conveni ence outl et
shal | be provided. The enclosure shall be of NEMA [3R] [4X] [___ ],
[painted steel] [Type 300 series stainless steel] construction, factory
wired and tested. The punp and carriage notor controls shall be magnetic
contactors with thermal overcurrent protective devices.

.5.9.3 Mot or s

Controls, a timng device, relays and nagnetic notor starters for each punp
notor and carriage motor shall be included in the panel. These notors may
be actuated automatically by a predeterm ned increase in hydraulic head, or
by the timng device to control the interval between each cl eaning cycle.

[ The cl eaning cycle shall be term nated by a signal fromthe | ow water
sensing electrode. The "off tinme" of the cleaning cycle shall be
controlled by a reset timer with a range of 1 ninute to 60 hours. Wen the
timer tines out, the notors shall be actuated. During the "on tinme", the
timer shall be de-energized and reset for starting "off tinme" at the end of
the cycle. Should high water occur "off time", the notors shall be started
by a relay actuated fromthe high water electrode signal, with a
correspondi ng resetting of the timer.] [The washing cycle, when activated,
shal |l continue for one conplete pass of the filter bed. Under nornal
operation, the carriage shall not come to rest other than at either end of
the filter.]
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2.5.9.4 Backwash Mechani sm

The control sequence for the backwash mechani smshall be wired so the
backwash nmechani sm stops at either end of the filter upon termnation of
the backwash cycle, which will be at the | ow operating probe signal. A |ow
wat er shutof f probe shall prevent punping the filter tank bel ow the m ni mum
water |evel point. Additional electrodes shall be furnished to protect the
submersi bl e punps by giving a signal prior to reaching the overflow point.

2.5.9.5 El ectrification System

A stretch cable electrification systemshall be provided. The cable shal
be [ ] dianeter stainless steel. A stainless steel turnbuckle shall be
provi ded at one end for cable tension adjustnment. The electrification
system shall be equi pped with a nunmber of non-friction nylon trolley
carriers which shall support the electrical flat cable used to power the
carriage. The electrification systemshall connect to a NEMA [4X] [3R|
[ ] [Type 300 series stainless steel] [fiberglass reinforced plastic]
equi val ent junction box.

2.5.9.6 Factory Tests

Subnmit test reports of all factory tests specified in the above paragraphs
and t hroughout this specification.

2.5.10 Auxiliary Equi prment
2.5.10.1 Punps

The backwash and washwat er systens shall each be powered by a subnersible
punp suspended fromthe filter carriage. Only dual subnersible punps will
be acceptable. Each punp shall provide a mninmum punping rate of [__ ]
at a head of [__ ]. The punps shall be equipped with stainless stee
shafts, and abrasive-resistant inpellers. Punps shall be supplied in
accordance with the requirenents of Section 43 21 13 PUWPS: WATER

CENTRI FUGAL.

2.5.10.2 Weirs

The influent and effluent weirs shall be of sufficient length so that the

fl ow does not exceed [ ] L cubic feet per nmnute per weir length at the
average daily flow. The influent weir shall be [ ] mr inch above the
effluent weir. The effluent weir shall be [ | ] mr inch above the top of
the cell dividers. The weirs shall be fabricated of Type 304 stainless
steel and shall be [ ] deep with [__ ] mr inch adjustnent. The weirs
shall be nounted on [ ] mrinch mld steel plate with Type 304
stai nl ess steel hardware on [ ] mr inch centers and sealed with a
neoprene rubber gasket. The overflow weir shall be a mnimumof [ ] m

inch above the effluent weir. The weir shall be the full width of the
filter. The overflow shall not discharge into the backwash channel

2.5.10.3 Backwash Channel and Washwater Trough

The bottom surface of the washwater trough shall be at least [ ] mfeet
above the overflow weir. The backwash channel shall be constructed of
[stainless steel] [fiberglass reinforced plastic] [ ]. Atank drain
shal |l be provided in the backwash channel
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2.

2.

2.

6 PRESSURE FI LTERS

6.1 Pressure Filter Tank
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NOTE: Delete the partition wall requirenent if the
vessel will not be divided into multiple filter
cells.
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The pressure filter tank shall have a diameter of [ ] mfeet, a height
of [ ] mfeet, straight shell length of [ ] mfeet and shall be
oriented [horizontally] [vertically]. Each vessel shall be provided with
[ ] partition wall to divide the vessel into [__ ] filter cells. The
filter vessels shall be of welded steel construction and shall be tested to
wi thstand a hydrostatic pressure of [ ] Pa psi in excess of the working
pressure of [ ] Pa psi. The vessel shall be designed and fabricated in
accordance with the ASVE BPVC SEC VIII D1 and shall be so stanped and
certified. Lifting lugs, supports, connections and appurtenances shall be
as detailed on the drawings. The filter tank construction shall be in
accordance with Paragraph Tank Requirenents and prepared in accordance with
the requirenents of Paragraph PAINTING and Par agr aph MATERI ALS PROTECTI ON

.6.2 Underdrai n System

Each filter shall be furnished with a [pipe laterals with nozzles] [pipe
|aterals with orifices] [porous plate] [__ ] underdrain system The
underdrain shall be of the standard manufacturer's design particular to the
supplied filter unit and furnished with the constructed package unit. The
underdrain system shall be designed to withstand all |oads due to design
pressures, design |loading rates, and loads fromthe nmedia to be installed
inthe filter tank.

.6.3 Pressure Filters Media

The nedia shall provide uniformvoids distribution fromcoarse to fine in
the direction of flow Filter materials shall conformto the requirenents
of AWM B100.

.6.4 Di stri butor/Coll ector

Each filter shall be provided with an influent distributor/backwash
collector of the [central manifold] [lateral arm [__ ] type. The

i nfluent distributor and waste water collector shall be fabricated as an
integral part of the filter tank. The system shall be constructed from
[steel] [aluminun] [fiberglass] [ ] of the manufacturer's standard
desi gn.

6.5 Surface Wash Agitators
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NOTE: Since surface wash systens vary greatly,
additional information regarding the strength,
construction, nethod of connection and nozzle size
and type may be required to adequately specify
surface wash agitators. The designer is required to
add this informati on and any ot her additiona

i nformati on necessary for adequate specification
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Each filter shall be provided with a [straight line] [S-shaped] [__ ],
[single] [double] arm[rotary] [fixed] agitator constructed of [stainless
steel] [brass-bronze] [ ] conponents. Design of the agitator shal
create the nost efficient degree of agitation to all portions of the
filter. Each agitator shall be capable of discharging [ ] L cubic feet
per mnute of water at an operating pressure of [__ ] Pa psi. Maximum
increase in bed expansion fromsurface wash is [ ] percent.

.6.6 Air Scour System
.6.6.1 Air Wash Distribution

Each tank shall be provided with a separate air wash distributor. The

distributor shall consist of a [brass] [red brass] [ 1, [ ] mr inch
air header with [ ] mv inch slotted [brass] [red brass] laterals on
approximately [ ] mv inch center. [Air shall be introduced to the
nedi a bed through the underdrain system] [Air shall be introduced at the
top of the [gravel support layer] [underdrain].] Allowable headl oss up the
wall of the filter shall be [__ ] L per mnute per square neter cubic
feet per mnute per square foot at [__ ] mr inch of water colum.

.6.6.2 Ai r Bl ower

A positive displacenent air blower shall be supplied for supplenental air
wash. The bl ower shall have a mni mum capacity of [__ ] L cubic feet per
mnute at [ ] Pa psi discharge pressure and shall be supplied in
accordance with the requirenents of Section 22 00 00 PLUMBI NG GENERAL
PURPGCSE.

.6.7 Equi prent Cont r ol
.6.7.1 Control Val ves

The filter influent, backwash, waste, rinse, and surface wash val ves shal
all ow for automatic operation of each filter unit.

.6.7.2 Ef fl uent Rate Controllers

Each filter shall be provided with an effluent rate of flow controller
consisting of a [flanged venturi tube] [butterfly valve] [electronic
differential pressure transmtter] [ .

.6.7.3 Backwash Controll er

One backwash rate of flow controller shall be provided. The backwash rate
of flow controller shall consist of a [flanged venturi tube] [butterfly
val ve] [electronic differential pressure transmtter] [__ ].

.6.8 Equi pnrent Control Pane

A control panel with a NEMA [4X] [12] [__ ] encl osure shall be supplied
to contain all necessary tiners, lights, contact switches, internal wiring,
etc. and associ ated equi pnment to allow for the conpletely automatic
operation of the system The control panel shall provide for
[automatically starting and stoppi ng punps] [manual operation of the
control valves] [[manual] [automatic] [__ ] backwash initiation]

[ ]. Backwash initiation shall be triggered by [el apsed tine] [high
head | oss] [high turbidity] [manual initiation] [__ ]. The panel shal
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be completely assenbled, wired, and tested at the factory prior to
shi pnent. The panel shall be provided with required sw tches for manua
operation should it be required.

.6.9 Backwash Tank
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NOTE: The desi gner should consider the size of the
facility in determ ning whether a separate
specification section for the backwash tank is
warranted or if the follow ng paragraph is adequate.
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The backwash tank shall have a capacity of [__ | ] to backwash the system
at the manufacturer's recomrended rate, pressure and frequency. The tank
shal | be constructed in accordance with the requirenments of Paragraph Tank
Requi renent s.

.7  CARTRI DGE FILTER
.7.1 Equi pnrent Capacity

Supply [ ] filtration units. [ ] units shall be on-line, [__ ]
shal | be standby. Each on-line and standby unit shall have the capacity to
treat the entire waste stream as specified in Paragraph Cartridge and Bag
Design Criteria.

.7.2 Filter Materia

The filter material shall be of [acetate] [acrylic] [glass] [nylon]
[ pol yester] [pol ypropyl ene] [rayon] [saran] [cotton] [fl uorocarbon]
[teflon] [polyethylene] [ ] construction.

. 7.3 Cartridge Style

The cartridge style shall be of [double open end industrial] [single open
ended (SCE) flat closed end to fit housings with 020 Oring posts] [SOE
flat closed end with external 222 Orings] [double open end with interna
Orings] [SCE flat closed end with external 226 Orings] [SOCE fin end with
external 226 Orings] [SOE fin end with external 222 O rings] [double open
end with internal Orings] [SCE flat closed end with internal 120 O rings].

. 7.4 Gasket or O R ng Materia

The gasket or Oring material shall be [silicone] [buna-n] [white silicone]
[white buna-n] [viton-a] [EPDM [teflon].

.7.5 Pore Size/ Rating

The filter pore size shall be [0.1] [0.2] [0.45] [1] [3] [210] [30] [50]
[75] [100] [200] [___ ] mcrons.

.7.6 Filter Cartridge Di nensions
The filter cartridge shall be the standard | ength of 250 mm 10 inch. The

cartridge inside diameter shall be [ ]. The cartridge outside dianeter
shal | be [
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2.7.7 Core WNateri al

Cartridge core material shall be [tinned steel] [polypropyl ene] [304
stainless steel] [316 stainless steel] | ]

2.7.8 Filter Housing

2.7.8.1 Mat eri al of Construction
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NOTE: \Where flange options are specified, the
desi gner nust account for clearance of flanged
fittings during installation
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The filter housing head, shell, and associated internal and externa
connections and internal and external hardware shall be constructed of [304
stainless steel] [316 stainless steel] [carbon steel] [teflon]

[ pol ypropyl ene] [fiberglass reinforced plastic] [acrylic]. The housing
shal |l be prefabricated and delivered to the site in such a condition that
the unit can be fastened in the location designated on the design

drawi ngs. The filter housing shall have the follow ng dinensions and
inlet, outlet, and system control connections:

Di anmet er: [ ]

Overal |l Height: ]

Inlet/Qutlet: [ 1 [NPT] [Flange] [ANSI 150 | b]
rai sed face, [threaded flanges] | ]

Body/ Sunp Dr ai n: [ 1 [NPT] [Flange] [ ]

Vent : [ 1 [NPT] [Flange] [ ]

Gauge: [ 1 [NPT] [Flange] [ ]

2.7.8.2 Shell O R ng Materi al

The filter housing shell Oring material shall be [buna-n] [silicon]
[ neoprene] [viton-a] [ethylene] [propylene] [

2.8 BAG FI LTER
2.8.1 Equi pnent Capacity

Supply [ ] filtration units. [__ ] units shall be on-line, [__ ]
shal | be standby. Each on-line and standby unit shall have the capacity to
treat the entire waste streamas specified in Paragraph Cartridge and Bag
Design Criteria.

2.8.2 Filter Materia

The filter material shall be of [acetate] [acrylic] [glass] [nylon]
[ pol yester] [pol ypropyl ene] [rayon] [saran] [cotton] [fl uorocarbon]
[teflon] [polyethylene] [ ] construction.

2.8.3 Gasket Materi al

A singl e gasket cover seal for each bag el ement shall be provided. The
materi al of construction shall be [silicone] [buna-n] [white silicone]
[white buna-n] [viton-a] [EPDM [teflon].
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2.8.4 Pore Size/Rating

The bag pore size shall be [0.1] [0.2] [0.45] [1] [3] [10] [30] [50] [75]
[100] [200] [__ ] mcrons.

2.8.5 Bag Surface Area
The bag surface area shall be [
2.8.6 Bag Support

Support material shall be [tinned steel] [polypropylene] [304 stainless
steel] [316 stainless steel] [

2.8.7 Filter Housing

2.8.7.1 Materi al of Construction
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NOTE: \Where flange options are specified, the
desi gner nust account for clearance of flanged
fittings during installation
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The filter housing head, shell, and associated internal and externa
connections and internal and external hardware shall be constructed of [304
stainless steel] [316 stainless steel] [carbon steel] [teflon]

[ pol ypropyl ene] [fiberglass reinforced plastic] [acrylic]. The housing
shal |l be prefabricated and delivered to the site in such a condition that
the unit can be fastened in the location designated on the design

drawi ngs. The filter housing shall have the follow ng dinmensions and
inlet, outlet, and system control connections:

Di anet er: [ ]

Overal |l Height: [ ]

Inlet/Qutlet: [ ] [NPT] [Flange] [ANSI 150 I b]
rai sed face, [threaded flanges] | ]

Inlet/Qutlet Connection Type: [side in/side out] [side in/bottom out]

Body/ Sunp Dr ai n: [ ] [NPT] [Flange] [ ]

Vent : [ T [NPT] [Flange] [____ 1]

Gauge: [ T [NPT] [Flange] [____ 1]

2.8.7.2 Shell O-Ring Materia

The filter housing shell Oring material shall be [buna-n] [silicon]
[ neoprene] [viton-a] [ethylene] [propylene] [

2.9 SAMPLE PORTS

Two sanple ports, at a mininum shall be | ocated on each unit; one to
sample the influent and one to sanmple the effluent. The sanple ports shal
be readily accessible and shall be of the manufacturer's standard design
and pl acenent.

2.10 TURBI DI METER
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NOTE: Delete the interface screening requirenent if
turbidity nonitoring will not be perforned at the
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nmedia interface and for bag and cartridge filters.

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

A turbidinmeter for automatically testing the turbidity of the water shal
be installed in the [influent line] [effluent line] [nmedia interface] for
each filter unit. The [influent] [effluent] sanple shall be obtained
directly fromthe piping. The interface sanple shall be collected froma

screen |located within the nmedia bed [__ ] mr inch above the media
interface. The turbidinmeter shall be housed in a NEMA [4x] [12] [__ ]
enclosure and |located within [ ] fromthe sensor. It shall be
programmabl e to read in NTU, FTU, and engineering units. The neasurenent
range shall be from[_ ] NTUto [__ ] NTU

2.11 DRAI'N LI NE

A drain line shall be located to facilitate the renmoval of water fromthe
filter tank. The drain line shall be readily accessible and shall be of
the manufacturer's standard design and pl acenent.

2.12 CHEM CAL FEED

Chem cal feed systens shall be in accordance with the requirenents of
Section 43 32 69 CHEM CAL FEED SYSTEMS.

2.13 MATERI ALS PROTECTI ON

The interior and exterior of fabricated ferrous netal conponents shall be
treated after fabrication to prevent corrosion. The surfaces of the filter
tanks shall be sandbl asted and conpletely factory finish painted prior to
shi pnent. Insul ati ng conponents such as gaskets, couplings, or bushing or
dielectric-type which will prevent corrosion of binetallic-type contacts,
shal | be used at connections between dissimlar netals.

2.14  ACCESS WALKWAYS, PLATFORMS, LADDERS AND HANDRAI LS
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NOTE: Draw ngs shoul d provide for the |ocation of
access wal kways, platforms, |adders and handrails.
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Wal kways, platfornms and | adders shall be provided for access to equi pnent
for operation and mai ntenance in accordance with Section 05 50 13

M SCELLANECQUS METAL FABRI CATI ONS. WAl kways and pl atforms shall be nonslip
open grating fabricated from|[gal vani zed steel] [alum nun] [fibergl ass]

[ ]. R gid handrails and kick-plates shall be provided al ong the sides
of wal kways and platforns. Handrails shall be fabricated from|[gal vani zed
steel] [aluminum [__ ], shall be [ ] high, and shall have two

hori zontal rails. Gates shall be provided as required for access to
equi prrent. The last rung of the | adder on top shall be at the sane |eve
as the top of the tank. Construction shall conformto ASSE/ SAFE A1264.1
and ALl /LADDER Al14. 3.

PART 3 EXECUTI ON

3.1 EXAM NATI ON

Verify all dinensions in the field and advise the Contracting O ficer of
any di screpancy before perform ng the work.
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.2 PREPARATI ON
2.1 Fabricati on

Work not required to be perfornmed in the field shall be perfornmed in a
factory under controlled conditions.

. 2.2 System Installation

The system shall be installed such that proper wastewater flow through the
unit and required effluent conditions as specified in Paragraphs Design
Criteria or Cartridge and Bag Design Criteria (as applicable) will be

achi eved and mai ntained. Electrical work shall be in accordance with the
applicabl e requirenments of Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

.3 PAI NTI NG

Pai nting shall be performed in accordance with applicable requirenents
provided in Section 09 90 00 PAINTS AND COATI NGS, and additiona
requi renents provi ded herein.

.3.1 Met al surfaces

Me, except aluminum bronze, brass, galvanized steel, and stainless steel
shal |l be painted. Surface preparation and painting shall be perforned in
the shop or in the field as indicated. Manufactured items, such as notors
and swi tchboards, shall be finished with the manufacturer's standard fi ni sh.

. 3.2 Preparati on and Application

Ferrous netal surfaces shall be prepared in accordance with
SSPC SP 6/ NACE No. 3and painted with two coats of epoxy paint in accordance
with SSPC PS 13.01.

.3.3 Coating Testing

Coating shall be exam ned for flaws and tested for thickness. Thickness of
coatings shall be measured wet and dry using a comrercial filmthickness
gauge. The Contracting O ficer shall be notified in advance of any
painting. Additional coats shall not be applied until the previous coat
has been approved. Repair or additional coats shall be acconplished at no
additional cost to the governnent.

.3.4 Coating 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 compliance with SSPC SP 6/ NACE No. 3 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 conmpliance with the manufacturer's instructions.

.4 VALVE AND PI PE | NSTALLATI ON
4.1 Val ves
Val ves shall be installed as nearly as possible in the position shown.

Val ves shall be erected and supported in their respective position free
fromdistortion and strain on appurtenances during handling and
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installation. Material shall be inspected for defects in workmanship and
material. Debris and foreign material shall be cl eaned out of valve
openi ngs and seats; operating nechani sns shall be operated to check their
proper functioning, and nuts and bolts checked for tightness. Valves and
ot her equi pnent which do not operate easily or are otherw se defective
shal | be repaired or repl aced.

4.2 Pi pi ng

Pi ping shall be installed to accurate lines and grades. Were tenporary
supports are used they shall be sufficiently rigid to prevent shifting or
distortion of the pipe. Provision shall be nmade for expansion where
necessary. Piping shall pitch toward | ow points, and provision shall be
made for draining these |ow points. A sufficient nunber of unions or

fl anges shall be used to allow for the dismantling of all water pipe,

val ves, and equi pnents. Installation of piping including cleaning,
cutting, threading and jointing, shall be in accordance with [ Section

22 00 00 PLUMBI NG, GENERAL PURPCSE] [

.5 FI LTER TANK
.5.1 Installion

The filter tank shall be installed in accordance with the reconmendati ons
of the manufacturer and by workers experienced in the installation of this
type of equipnent. Components with corrosion protective coating shall be
checked and any damaged or abraded areas shall be restored to the origina
or an equival ent coating.

.5.2 Erection of Equi prent

Equi prent shall be properly aligned. The unit shall be turned to a
vertical position and set in place. The anchor bolts shall be set in place
and the nuts tightened against the shins. After the foundation alignnents
have been approved, the stationary assenbly shall be securely bolted in

pl ace. The alignnent of equipnent shall be further checked after securing
to the foundations. Bracing and shi ppi ng support shall be renoved fromthe
bottom and/or interior of the tank. Piping shall be connected as

i ndi cated. Valves shall be closed.

.6 UNDERDRAI N

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

NOTE: Prefabricated package systens may have the
underdrain installed. This paragraph should only be
i ncl uded where the underdrain is to be installed in
the field.

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

The underdrain shall be installed in accordance w th approved shop draw ngs
and requirements of the manufacturer, including instructions of the

manuf acturer's representative. The filter tank shall be cl eaned and washed
prior to installation of the underdrain. Broken or defective conponents
shal | be replaced. The manufacturer-supplied underdrain shall not be

nodi fied. Followi ng installation, the underdrain systemshall be

compl etely cl eaned and washed free of | oose materials and debris. Any
damaged surfaces shall be restored to the original or equivalent coating.
Internal water pressure or testing of the systemshall not be perforned for
a mni mum of | ] days after conpletion of installation. The underdrain
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system shall be maintained in clean condition until installation of filter
nedi a.

3.7 SUPPORT MEDI A

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

NOTE: The need for a supporting |ayer of grave

wi || depend on the selected underdrain. |If the
underdrain does not require a gravel |ayer, delete
this paragraph. Also, delete this paragraph for
travel ling bridge, continuous backwash, cartridge
and bag filters.

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

Gravel size and layer thickness shall be as foll ows:

Gravel Layer Layer Thi ckness Size Limts
Bott om [ 1 [
Second [ 1] [ ]
Third [ 1 [ 1
[ 1] [ 1] [ 1]
Top | ayer [ 1] [ 1]

The gravel shall be placed by hand to avoi d novenent to the underdrain
system and to ensure free passage of water fromthe underdrain. Each grave
| ayer shall be conpl eted before the next |ayer above is started. G ave
that becomes m xed shall be rempved and shall be replaced in |ayers as
specified. The correct thickness of each |layer shall be obtained as
follows: Before the gravel is placed, the top of each |ayer shall be
marked on the side of the filter. Then the top of each layer shall be

| evel ed agai nst a water surface held at the appropriate mark. None of the
particles shall be less than half subnmerged, and there shall be no places
wher e additional gravel can be placed without the particles extending nore
than 1/2 their volune above the water surface. The support gravel shall be
backwashed after it has been placed, in accordance with AWM B100.

3.8 FI LTER MEDI A | NSTALLATI ON

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

NOTE: Media installation may be perforned by the
manuf acturer supplying the filter system for package
treatment systens. This paragraph should be used
only when the nedia will be installed in the field.
Del ete the freeboard requirement for filtration
systenms whi ch do not require bed expansion during
backwashi ng.

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

Medi a shall be installed under the supervision of the filter equi prent
supplier. Before installing the filter nedia, check all piping connections
and ensure filter conponents are in good condition and proper position.
Medi a shall be placed to the depths [required by the manufacturer] [as
fol | ows:
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3.

3.

Medi a Type Layer Thi ckness

Sand [ ]
Anthracite [ ]

G [ 1]

A mni mum freeboard of |
and the top of the tank.

] shall be left between the top of the nedia

.8.1 Medi a Layers

Each | ayer of media shall be conpleted before the next |ayer above is
started. Each |layer of nedia shall be deposited so as not to disturb the
| evel surface of the layer below. Any nedia which is made dirty before or
after placenent shall be renobved and repl aced.

.8.2 Cl eani ng of Media

The filter nedia shall be backwashed, scraped, and skimred i n accordance
with AWM B100 to renpve excess fine material upon conpletion of placenent
of each layer. The nunber of washes, the wash rate and duration of wash
required to achieve the specified gradation for each | ayer shall be in
accordance with the recommendations of the filter nedia supplier.

.9 | DENTI FI CATI ON SYSTEMS

.9.1 I dentification Tags

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

NOTE: Delete when identification tags are not
consi dered necessary on snall projects.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Identification tags nade of brass, engraved |aminated plastic, or engraved
anodi zed al um num indicating service and val ve nunber shall be installed
on val ves, except those valves installed on supplies at plunbing fixtures.
Tags shall be 35 nm 1-3/8 inch mninumdianeter, and marking shall be
stanped or engraved. Indentations shall be black, for reading clarity.
Tags shall be attached to valves with No. 12 AWG copper wre,

chrone-pl ated beaded chain, or plastic straps designed for that purpose.

9.2 Col or Codi ng

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Col or coding for piping identification as
required by using agency will be devel oped and
inserted in the Color Code Schedule in Section
09 90 00 PAI NTS AND COATI NGS

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

Col or coding for piping identification shall be as specified in Section
09 90 00 PAINTS AND COATI NGS.

10 VENT LI NE | NSTALLATI ON

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: This paragraph only applies to cartridge and
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bag filters.

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

The vent line shall be installed according to the manufacturer's standard
design and placenment. The vent line shall be located in position to reduce
system operating pressure prior to replacenent of filter el enents.

11 POSTI NG FRAMED | NSTRUCTI ONS

Framed instructions containing wiring and control diagranms under glass or
in lam nated plastic shall be posted where directed. Condensed operating
instructions, prepared in typed form shall be franmed as specified above
and posted beside the diagrans. The framed instructions shall be posted
bef ore acceptance testing of the system

.12 FI ELD TESTS AND | NSPECTI ONS

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

NOTE: |If the Contractor will be responsible for
obtaining water for filter acceptance testing, such
requi renent should be indicated in the foll ow ng
par agr aph

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

Performfield tests in the presence of the Contracting Oficer and provide
| abor, equiprment, and incidentals required for the tests. Provide for

di sposal of all waste residuals resulting fromthe tests. Notify the
Contracting Oficer [ ] days prior to the date and tinme for the
acceptance tests. Any deficiencies found shall be rectified and work

af fected by such deficiencies shall be retested.

12,1 Initial Operation

Fol | owi ng conpletion of installation of the treatnent systens and after the
Contractor and nanufacturer's representative agree the systemis ready for
operation, the systemshall be operated over an initial operating period

not to exceed [__ ] days. Denopbnstrate proper operation of the equipnent,
including, but not limted to, the ability of the systemto produce the

m ni mum specified effluent requirenents detail ed i n Paragraphs Design
Criteria or Cartridge and Bag Design Criteria (as applicable), proper
operation of the nedia cleaning equipnent, and the control systemability
to provide the correct operational logic to optinmize the filtration process.

.12.2 Accept ance Testing

Acceptance testing shall comrence not sooner then [ ] days and not
later than [ ] days follow ng approval of the initial operation. The
acceptance tests shall denonstrate the ability of the filtration systemto
neet the effluent specified requirenments when operating at the design flow
rate and to denonstrate the control systemability to provide the correct
operational logic to optinize the filtration process. The tests shall be
conducted over [ ] days of continuous operation. | ] effluent
sanpl es shall be collected during each [ ] hour period. Sanples shal
be taken not less than [ ] hours nor nore than [ ] hours apart.
The sanpl es shall be analyzed for [turbidity] [total suspended solids]
[effluent particle size] [__ ] by standard net hods as described in
[ ]. For the filtration systemto qualify for process acceptance, the
average value of each of the filtered water effluent paraneters nonitored
during the continuous testing shall not exceed the values of the specified
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paraneters. In the event that the specified filtered water quality
requirenents are not met during the period that acceptance testing is
conducted, the defective equi pnent or operation shall be nmodified or
replaced and the testing repeated. The schedule for retesting is subject
to approval by the Contracting Oficer.

.13 FI ELD TRAI NI NG

A field training course shall be provided for designated operating and

mai nt enance staff nenbers. Training shall be provided for a total period
of [ ] hours of normal working tinme and shall start after the systemis
functionally conplete but prior to final acceptance test. Field training
shal |l cover all of the itenms contained in the Operating and M ntenance
Instructions. The instructions shall include, but shall not be linmted to
the foll ow ng:

a. Systemlayout show ng piping, valves and controls and
installation requirenents.

b. Approved wiring, logic, and control diagrans prepared in
accordance with ANSI/ISA 5.1 including a drawi ng i ndex, |egend and
synbol s list, and abbreviations and identifiers.

c. A control sequence describing startup, operation, and

shut down; including the functional and operational description of
the control system covering the procedures for progranm ng,
operation, startup, shut-down, and calibration

d. Operating and nmi ntenance instructions for each piece of
equi pnent, including checkout, troubl eshooting, and servicing.

e. Manufacturer's bulletins, cut sheets and descriptive data,
parts list, and reconmended spare parts.

-- End of Section --
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