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SECTI ON 46 30 00

WATER AND WASTEWATER CHEM CAL FEED SYSTEMS
08/ 17
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NOTE: This guide specification covers the

requi renents for chemcals and controlled vol une
punps and appurtenances consider Specification 41 31
11 for CHLORINE GAS FEED. THI S SPECI FI CATION | S

PRI MARI LY USED FOR WATER, WASTEWATER AND MECHANI CAL
PROCESS WATER TREATMENT SYSTEM .

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.

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

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

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

PART 1 GENERAL

1.1 REFERENCES

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

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

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

Use the Reference Wzard's Check Reference feature

when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically
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pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

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

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

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

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

ANS

ASME

ASME

ASME

ASME

AWNA

AWM

AWM

AWNA

AWM

AWM

AWNA

AWM

AWNA

AWNA

AWNA

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

Z400. 1/ 7129.1 (2010) Hazardous Workplace Chemicals —
Hazard Eval uation and Safety Data Sheet
and Precautionary Labeling Preparation

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

Al3.1 (2023) Scheme for the ldentification of
Pi pi ng Systens

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

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

B16. 11 (2022) Forged Fittings, Socket-Wlding and
Thr eaded

AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

B201 (2018) Soda Ash

B300 (2018) Hypochlorites

B302 (2023) Ammoni um Sul f at e

B303 (2018) Sodium Chlorite

B402 (2012) Ferrous Sulfate

B403 (2016) Al um num Sul fate - Liquid, G ound,
or Lunp

B404 (2022) Liquid SodiumSilicate

B405 (2016) Sodi um Al um nat e

B406 (2020; Errata 2020) Ferric Sulfate

B407 (2018) Liquid Ferric Chloride

B408 (2018) Liquid Polyal um num Chl ori de
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AWNA

AWNA

AWNA

AWNA

AWM

AWNA

AWM

AWMNA

AWNA

AWM

AWNA

AWNA

AWM

AWM

AWNA

AWM

AWMNA

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

B451 (2023) Pol y(Dial |yl di met hyl amoni um
Chl ori de)

B452 (2020) EPI - DVA Pol yam nes

B453 (2013) Pol yacryl om de

B501 (2019) Sodi um Hydroxi de (Caustic Soda)

B502 (2017) Sodi um Pol yphosphate, G assy
( Sodi um Hexanet aphosphat e)

B503 (2017) Sodium Tri pol yphosphat e

B504 (2012) Monosodi um Phosphate, Anhydrous

B505 (2012) Di sodi um Phosphat e, Anhydrous

B511 (2017) Potassi um Hydr oxi de

B550 (2017) Cal ci um Chl ori de

B600 (2016) Powdered Activated Carbon

B601 (2017) Sodium Metabisulfite

B602 (2017) Copper Sulfate

B603 (2016) Pernanganates

B701 (2011) Sodium Fl uori de

B702 (2011) Sodium Fluorosilicate

B703 (2011) Fluorosilicic Acid

ASTM | NTERNATI ONAL ( ASTM

D1785 (2015; E 2018) Standard Specification for
Pol y(Vinyl Chloride) (PVC, Plastic Pipe,
Schedul es 40, 80, and 120

D1998 (2013) Pol yet hyl ene Upright Storage Tanks

D3299 (2010) Fil ament - Wund
A ass- Fi ber - Rei nforced Thernoset Resin
Cor r osi on- Resi st ant Tanks

D5421 (2015) Contact Ml ded "Fibergl ass"
(d ass- Fi ber - Rei nforced Thernopsetting
Resi n) Fl anges

E1067/ E1067M (2018) Standard Practice for Acoustic
Emi ssi on Exam nation of Fiberglass
Rei nforced Plastic Resin (FRP)
Tanks/ Vessel s

F441/ F441M (2023) Standard Specification for

Chlorinated Pol y(Vinyl Chloride) (CPVQ
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Pl astic Pipe, Schedules 40 and 80
HYDRAULI C | NSTI TUTE (HI)

H 9.1-9.5 (2021) Punps General @Guidelines for
Mat erial s, Sound Testing, and
Decont am nation - B117

H ANSI/H 7.1-7.5 (2023) Controlled-Vol ume Metering Punps
Ameri can National Standard for
Nonencl ature, Definitions, Application,
and Operation - Bl115

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NENVA 250 (2020) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mum

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

NENVA | CS 2 (2000; R 2020) Industrial Control and
Systenms Controllers, Contactors, and
Overl oad Rel ays Rated 600 V

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

NFPA 37 (2024) Standard for the Installation and
Use of Stationary Conbusti on Engi nes and
Gas Tur bi nes

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

NSF | NTERNATI ONAL ( NSF)

NSF/ ANSI 60 (2022; Addenda 2022) Drinking Water
Treatnment Chemicals - Health Effects

PLUMBI NG- HEATI NG- COOLI NG CONTRACTORS ASSCCI ATI ON ( PHCCO)

NAPHCC NSPC (2015) National Standard Pl unbi ng Code
[Ilustrated

UNDERWRI TERS LABORATORI ES (UL)

UL 50 (2024) UL Standard for Safety Encl osures
for Electrical Equipnent,
Non- Envi ronnment al Consi derati ons

.2 SUBM TTALS

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

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

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

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

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

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy and Air

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

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

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Detail Drawings; C[, [__ 1]
SD- 03 Product Data
Chemical Feed System; C[, |
Saf ety Data Sheets
Franed I nstructions
Auxi | i ary Equi prent and Spare Parts
Factory Test Report
SD- 06 Test Reports
Qperating Tests

Tank Testing
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1

3

Control | ed Vol une Punps - Qperational Tests
Control |l ed Vol une Punps - Tine, Volume And Punping Pressure Tests
System Pressure Tests
Fl ow Tests
Synchroni zati on Tests
SD-07 Certificates
Suppl i ed Chem ca
Service Organi zation
Certificates; C[, [_ 1]
SD- 10 Operation and Maintenance Data
Qperating Instructions; C[, [ 11
Mai nt enance | nstructions; C[, |
SD-11 Cl oseout Submittals
Ext ended Warranty; C[, [

MAI NTENANCE MATERI AL SUBM TTALS

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

NOTE: Designer mnust specify any additional devices
that are required to be provided by the contractor
to ensure the systemoperator is able to accurately
nmeasure the desired anal ytes being distributed by
this system Delete itens bel ow which may not be
required for specific project.

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

Concurrent with delivery and installation of the specified equipnent,
furni sh auxiliary equi pment and spare parts as foll ows:

a.

Spare parts for each different itemof material and equi pment
specified including all of the parts recomended by the nanufacturer
to be replaced after [1][ and][ 3] [year][years] service.

For each machi ne: one extra of each part used that is made from gl ass,
hard rubber, or clear plastic; one extra set of solution-hose
connections; one extra set of diaphragns, two filler plug sea

washers; two ball checks; two seats; two conplete sets of all gaskets;
one spare di aphragm for each back pressure regulator; one hydraulic

pl unger assenbly for each different size netering punp; one of each
type of material back pressure regulator, with three spare springs and
fluorocarbon resin di aphragns for each; one spare di aphragmand air

val ve for pul sation danpener.

For each different size of direct current notor one SCR circuit board

with 12 drive notor fuses and 12 SCR controller fuses; overl oad
repl acenent el enents for each size and type of notor

SECTION 46 30 00 Page 9



1

d. One set of special tools for each type of equipnent including
calibration devices, and instruments required for adjustnent,
calibration, disassenbly, operation, and nmaintenance of the equi prment.

e. Two pairs of safety goggles and/or face shields, two chenica
resi stant aprons, and two pairs of chem cal resistant gloves in one or
nore wal |l rmounted steel cases.

f. One assenbly tool for tubul ar diaphragm

g. One lever type grease gun or other lubricating device for each type of
grease required

h. One or nore steel tool cases mounted on the wall in a convenient
| ocation complete with flat key | ocks, two keys, and clips or hooks to
hol d each special tool.][

i [ 1.1
4  DELI VERY, STORAGE, AND HANDLI NG
Protect material and equi pnent delivered and placed in storage fromthe

weat her, excessive hunmidity and excessive tenperature variation, dirt,
dust, or other contam nants.

PART 2 PRODUCTS

2.

1 SYSTEM DESCRI PTI ON

Provi de a chenical feed systenm consisting of a chem cal supply storage
tank from which the chemical solution is punped through piping or tubing
as appropriate, to the point of application. Include with each chenica
feed systemcontroll ed vol une punps, tanks, m xers, gauges, back pressure
regul ators, strainers, pressure relief valves, sight glasses and flow

net eri ng devi ces, check val ves, and hand val ves.

1.1 Syst em Requi renent s

Sel ect and fabricatee the punps in accordance with H ANSI/H 7.1-7.5 and
H 9.1-9.5 except as nodified herein. Provide punp stands and pl atforms
adequate to support the punping system

1.2 Per f or mance Requi renents

Capacity and features of the chem cal feed systens and accessories nust be
suitable for 24-hour full |oad service in anbient, non-freezing conditions.

. 1.3 Submittal Data for Chemi cal Feed System

Submit manufacturer's performance charts, and punp curves. List of
materials, |list of equipment, including a conplete list of parts and
supplies with current unit prices and source of supply. List of special
tools for each type of equi pnent furnished including special tools
necessary for adjustnent, operation, nmintenance, and di sassenbly.

1.4 Ext ended Warranty

provi de Manufacturer's Extended Warranty to cover system conmponents for

SECTION 46 30 00 Page 10



2.

2.

2.

[3]1[5]1[____ 1 \years.
2 EQUI PMENT

2.1 St andard Products

Provide materials and equi pment which are the standard products of a

manuf acturer regularly engaged in the manufacture of the products and that
essentially duplicate itens that have been in satisfactory use for at
least [2][5][ ] years prior to [bid opening][request for proposal].

Equi prent nust be supported by a service organization that is, in the

opi nion of the Contracting Oficer, reasonably convenient to the site
Submit Service Organization Certificates outlining their |ocation and
qualifications to the Contracting O fice.

. 2.2 Nanepl at es

Secure a plate to each major item of equi pment containing the
manuf acturer's nanme, address, type or style, nodel or serial nunber, and
cat al og nunber.

2.3 Control | ed Vol une Punps

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

NOTE: See HI 7.1-7.5 to determine the optinmumtype
of metering punps with capacities between 0.04
[iters per hour0.011 gph and 10,000 liters per hour
2500 gph. WMaterials for each punmp nust be as
recommended in Table 9.3 of H 9.1-9.5 for the
material to be pumped. |f the system backpressure
is not at least 5 psi0.35 bar greater than the
suction pressure, a backpressure valve nmust be
installed in the discharge piping to prevent fl ow

t hrough (downhill punping) which contributes to punp
failure and undesired flow at punp shutdown. System
backpressure nust not exceed the rated di scharge
pressure of the punp.

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

Provi de controll ed vol une punps as defined by H ANSI/H 7.1-7.5. Each
punp nust be capabl e of delivering chem cal solution at any rate fromthe
mnimmflowrate to the maxi mum fl ow rate and be capabl e of continuous
operation at rated capacity. Accuracy nust be plus or minus 2 percent
over a 100 to 1 range fromthe required maxi mum capacity to the m ni num
punping rate. Net positive suction head required cannot exceed 90 percent
of the net positive suction head available, as installed. Provide in a
configuration as sinple as practicable to provide equi prment isolation
bypass and reliable service and to be readily accessible for inspection

cl eani ng, adjustnment, repairs, and replacenents.

.2.3.1 Aci d Feed System
Provide the followi ng for [hydrochloric][sul furic]] ] acid solution
del i very.

Concentration of material on Mnimum|[___ ] percent; maximum[___ ] percent.
suction side of punp:
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Nunmber of punps:

(1.

Type of punp:

[ Packed pl unger][ Packed piston][Mechanically or
hydraulically coupl ed di aphragm.

Configuration:

[ Si mpl ex] [ Dupl ex][Mul tipl ex].

Control s:

[Aut omati c] [ Sem automatic][ Manual] rate
adj ust ment .

Feed or flow rate: Mnimum|[___ ] L/hourgph; maximum[___ ] L/hour
gph.

Back pressure at point of [ ] kPapsig. Install back pressure

i njection: regul ati ng val ve on the punp di scharge and
factory adjust to crack open at [____ ] kPapsig.

Regul ators nust be of [polyvinyl chloride][ or ][
] construction with [fluorocarbon resin][ or
][ chl orosul phonat ed pol yet hyl ene] di aphragns.

Suction val ve cartridge:

[Single][Double][Slurry type] ball check.

Di scharge val ve cartridge:

[Single][Double][Slurry type] ball check.

Materials of construction all owed
for wetted parts:

[ Type [304L][316][316L] stainless steel,][ PVC]
[ hypalon][ nylon,][ fluorocarbon resin,][

chl orosul fonat ed pol yet hyl ene, ][ hard rubber, ][
and __ ].

.2.3.2 Adsor ption Agent Feed Systens

Provide the followi ng for [ powdered activated carbon]]| ] slurry

del i very.

Concentration of material on
suction side of punp:

Mnimum|[___ ] percent; maximum[___ ] percent.

Nunmber of punps:

(1.

Type of punp:

[ Packed plunger][Packed piston][Mechanically or
hydraulically coupl ed di aphragm.

Configuration:

[ Si mpl ex] [ Dupl ex][Mul tipl ex].

Control s:

[Aut omati c] [ Sem automatic][ Manual] rate
adj ust nment .

Feed or flow rate:

Mnimum|[___ ] L/hourgph; maximum[___ ] L/hour
gph.
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Back pressure at point of
i njection:

[ ] kPapsig. Install back pressure

regul ati ng val ve on the punp di scharge and
factory adjust to crack open at [____ ] kPapsig.
Regul ators nust be of [polyvinyl chloride][ or
11_ ] construction with [fluorocarbon resin]|
or ][chl orosul phonat ed pol yet hyl ene] di aphragns.

Suction val ve cartridge:

[Single][Double][Slurry type] ball check.

Di scharge val ve cartridge:

[Single][Double][Slurry type] ball check.

Materials of construction all owed
for wetted parts:

[ Type [304L][316][316L] stainless steel,][ PVC]
[hypalon][nylon,][ fluorocarbon resin,][

chl orosul f onat ed pol yet hyl ene, ][ hard
rubber,][___ 1.

.2.3.3 Base Feed System

Provide the follow ng for

[ sodi um car bonate (soda ash)][sodi um hydroxi de

(caustic soda)]]| ] solution delivery.
Concentration of material on Mnimum|[___ ] percent; maximum[___ ] percent.
suction side of punp:
Nunmber of punps: [ 1.
Type of punp: [ Packed pl unger][Packed piston][Mechanically or
hydraulically coupl ed di aphragn.
Configuration: [ Si nmpl ex] [ Dupl ex] [Mul ti pl ex].
Control s: [Aut omati c] [ Semi autonatic] [ Manual ] rate
adj ust ment .
Feed or flow rate: Mnimum|[___ ] L/hourgph; maxi mum L/ hourgph.
Back pressure at point of injection:| kPapsig. Install back pressure regulating

val ve on the punp discharge and factory adj ust
to crack open at kPapsig. Regulators nust be
of construction with diaphragns.

Suction val ve cartridge:

[Single][Double][Slurry type] ball check.

Di scharge val ve cartridge:

[Single][Double][Slurry type] ball check.
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2.2.3.4

Material s of construction all owed
for wetted parts:

[ Type [304L][316][316L] stainless steel,][
PVC, ][ hypalon] [nylon,][ fluorocarbon resin,][
chl orosul fonat ed pol yet hyl ene, ][ hard rubber] [,

1

Bi oci de Feed System

Provide the follow ng for

[ copper sulfate]]

] solution delivery.

Concentration of material
suction side of punp:

on

Mnimum|[___ ] percent; maximum[___ ] percent.

Nunmber of punps:

[ 1.

Type of punp:

[ Packed pl unger][Packed piston][Mechanically or
hydraulically coupl ed di aphragn.

Configuration:

[ Si nmpl ex] [ Dupl ex] [Mul ti pl ex].

Control s: [Aut omati c] [ Semi autonatic] [ Manual ] rate
adj ust ment .

Feed or flow rate: Mnimum|[___ ] L/hourgph; maximum[___ ] L/hour
gph.

Back pressure at point of [ ] kPapsig. Install back pressure

i njection:

regul ati ng val ve on the punp di scharge and
factory adjust to crack open at [____ ] kPapsig.
Regul ators nust be of [polyvinyl chloride][ or
J[____ ] construction with [fluorocarbon resin]|
or ][chl orosul phonat ed pol yet hyl ene] di aphragns.

Suction val ve cartridge:

[Single][Double][Slurry type] ball check.

Di scharge val ve cartridge:

[Single][Double][Slurry type] ball check.

Materials of construction all owed
for wetted parts:

[ Type [304L][316][316L] stainless steel,][ PVC ][
hypalon] [nylon,][ fluorocarbon resin,][
chl orosul fonat ed pol yet hyl ene, ][ hard rubber][,

1

.2.3.5
Provide the follow ng for

delivery.

[ phot oel ectron] |

Coagul ant Aid Feed System

J[solution][slurry]

Concentration of material on suction

si de of punps:

Mnimum[___ ] percent; maximum|[___ ]

percent .
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Nunmber of punps:

(1.

Type of punp:

[ Packed pl unger][ Packed piston][Mechanically
or hydraulically coupl ed di aphragnj.

Configuration:

[ Si mpl ex] [ Dupl ex][Mul ti pl ex].

Control s:

[Aut omati c] [ Sem automatic][ Manual] rate

adj ust ment .

Feed or flow rate:

Mnimum[___ ] L/hourgph; maximum[___ ]
L/ hour gph.

Back pressure at point of injection:

[ ] kPapsig. Install back pressure

regul ati ng val ve on the punp di scharge and
factory adjust to crack open at [____ ] kPapsig.
Regul ators nust be of [polyvinyl chloride][ or
11_ ] construction with [fluorocarbon
resin][ or ][chlorosul phonated pol yet hyl ene]

di aphr agms.

Suction val ve cartridge:

[Single][Double][Slurry type] ball check.

Di scharge val ve cartridge:

[Single][Double][Slurry type] ball check.

Materials of construction allowed for
wetted parts:

[ Type [304L][316][316L] stainless steel,]]
PVC, ][ hypal on] [nylon,][ fluorocarbon resin,]]|
chl orosul fonat ed pol yet hyl ene, ][ hard

rubber] [,

1

.2.3.6 Di si nfecting Agent

Provide the follow ng for
delivery.

[ anmoni um sul fat e] [ hypochl orite] |

Feed Systens

] solution

Concentration of material on suction

si de of punp:

Mnimum[__
percent .

_] percent; maximum|[___ ]

Nunmber of punps:

[ 1.

Type of punp:

[ Packed pl unger][Packed piston][Mechanically
or hydraulically coupl ed di aphragni.

Configuration:

[ Si nmpl ex] [ Dupl ex] [Mul ti pl ex].

Control s: [Aut omati c] [ Semi autonatic][ Manual ] rate
adj ust nment .

Feed or flow rate: Mnimum|[__ ] L/hourgph; maximum[__ ]
L/ hour gph.
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Back pressure at point of

i njection:

[ ] kPapsig. Install back pressure

regul ati ng val ve on the punp di scharge and
factory adjust to crack open at [____ ] kPapsig.
Regul ators nust be of [polyvinyl chloride][ or
11_ ] construction with [fluorocarbon
resin][ or ][chlorosul phonated pol yet hyl ene]

di aphr agmns.

Suction val ve cartridge:

[Single][Double][Slurry type] ball check.

Di scharge val ve cartridge:

[Single][Double][Slurry type] ball check.

wetted parts:

Materials of construction allowed for

[ Type [304L][316][316L] stainless steel,][

PVC, ][ hypalon][ nylon,][ fluorocarbon
resin,][ chlorosul fonated pol yethylene,][ hard
rubber][, __ 1.

2.2.3.7 M scel | aneous Feed System

Provide the follow ng for

[ pol y(dial | yl di met hyl ammoni um chl oride)][cal ci um

chl ori de] [ sodi um al uni nat e] [ sodi um net abi sul fite (sodi um
pyrosul fite)][sodiumchlorite][sodiumsilicate][nmnosodi um
phosphat e] [ di sodi um phosphat e] [ J[solution][slurry] delivery.

Concentration of material
si de of punp:

on suction

Mnimum[___ ] percent; maximum|[___ ]
percent .

Nunmber of punps:

(1.

Type of punp:

[ Packed plunger][Packed piston][Mechanically or
hydraulically coupl ed di aphragmn.

Configuration:

[ Si mpl ex] [ Dupl ex][Mul tipl ex].

Control s:

[Aut omati c] [ Sem automatic][ Manual] rate
adj ust ment .

Feed or flow rate: Mnimum[___ ] L/hourgph; maximum[___ ]
L/ hour gph.

Back pressure at point of injection: |[__ ] kPapsig. Install back pressure
regul ati ng val ve on the punp di scharge and
factory adjust to crack open at [____ ] kPapsig.
Regul ators nust be of [polyvinyl chloride][ or
11_ ] construction with [fluorocarbon

resin][ or ][chlorosul phonated pol yet hyl ene]
di aphr agms.
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Suction val ve cartridge:

[Single][Double][Slurry type] ball check.

Di scharge val ve cartridge:

[Single][Double][Slurry type] ball check.

Materials of construction all owed
for wetted parts:

[ Type [304L][316][316L] stainless steel,]]
PVC, ][ hypalon][ nylon,][ fluorocarbon resin,][
chl orosul fonat ed pol yet hyl ene, ][ hard rubber][,

1

.2.3.8 Oxi dant Feed System
Provide the follow ng for

per oxi de] [

[ pot assi um per manganat e] [ hydr ogen
] solution delivery.

Concentration of material on Mnimum|[___ ] percent; maximum[___ ] percent.

suction side of punp:

Nunmber of punps: [ 1.

Type of punp: [ Packed pl unger][Packed piston][Mechanically or
hydraulically coupl ed di aphragm.

Configuration: [ Si nmpl ex] [ Dupl ex] [Mul ti pl ex].

Control s: [Aut omati c] [ Semi autonati c][ Manual ] rate
adj ust ment .

Feed or flow rate: Mnimum|[___ ] L/hourgph; maximum[___ ] L/hour
gph.

Back pressure at point of injection:|[ ] kPapsig. Install back pressure
regul ati ng val ve on the punp di scharge and
factory adjust to crack open at [____ ] kPapsig.

Regul ators nust be of [polyvinyl chloride][ or
1[____ ] construction with [fluorocarbon resin]|
or ][chl orosul phonat ed pol yet hyl ene] di aphragns.

Suction val ve cartridge:

[Single][Double][Slurry type] ball check.

Di scharge val ve cartridge:

[Single][Double][Slurry type] ball check.

Materials of construction all owed
for wetted parts:

[ Type [304L][316][316L] stainless steel,][
PVC, ][ hypalon][ nylon,][ fluorocarbon resin,][
chl orosul fonat ed pol yet hyl ene, ][ hard rubber][,

1.

.2.3.9 Preci pi t ant

Provide the follow ng for [

Feed System

] solution delivery.
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Concentration of material on
suction side of punp:

Mnimum|[___ ] percent; maximum[___ ] percent.

Nunmber of punps:

[ 1.

Type of punp:

[ Packed pl unger][Packed piston][Mechanically or
hydraulically coupl ed di aphragm.

Configuration:

[ Si mpl ex] [ Dupl ex] [ Mul ti pl ex].

Control s: [Aut omati c] [ Semi autonatic][ Manual ] rate
adj ust ment .

Feed or flow rate: Mnimum|[___ ] L/hourgph; maximum[___ ] L/hour
gph.

Back pressure at point of [ ] kPapsig. Install back pressure

i njection: regul ati ng val ve on the punp di scharge and
factory adjust to crack open at [____ ] kPapsig.

Regul ators nust be of [polyvinyl chloride][ or
J[____ ] construction with [fluorocarbon resin]|
or ][ chlorosul phonat ed pol yet hyl ene] di aphragns.

Suction val ve cartridge:

[Single][Double][Slurry type] ball check.

Di scharge val ve cartridge:

[Single][Double][Slurry type] ball check.

Materials of construction all owed
for wetted parts:

[ Type [304L][316][316L] stainless steel,][ PVC ][
hypalon][ nylon,][ fluorocarbon resin,][
chl orosul f onat ed pol yet hyl ene, ][ hard rubber][,

1

2.2.3.10 Pri mary Coagul ant

Provide the follow ng for
sulfate][ferrous sulfate]]

Feed System

[al umi num sul fate][ferric chloride][ferric

] solution delivery.

Concentration of material on
suction side of punp:

Mnimum|[___ ] percent; maximum[___ ] percent.

Nunmber of punps:

[ 1.

Type of punp:

[ Packed pl unger][Packed piston][Mechanically or
hydraulically coupl ed di aphragn.

Configuration:

[ Si nmpl ex] [ Dupl ex] [Mul ti pl ex].

Control s: [Aut omati c] [ Semi autonatic] [ Manual ] rate
adj ust ment .

Feed or flow rate: Mnimum|[___ ] L/hourgph; maximum[___ ] L/hour
gph.
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Back pressure at point of injection: |[___ ] kPapsig. Install back pressure

regul ati ng val ve on the punp di scharge and
factory adjust to crack open at [____ ] kPapsig.
Regul ators nust be of [polyvinyl chloride][ or
11_ ] construction with [fluorocarbon resin]|
or ][chl orosul phonat ed pol yet hyl ene] di aphragns.

Suction val ve cartridge: [Single][Double][Slurry type] ball check.

Di scharge val ve cartridge: [Single][Double][Slurry type] ball check.
Material s of construction all owed [ Type [304L][316][316L] stainless steel,][

for wetted parts: PVC, ][ hypalon][ nylon,][ fluorocarbon resin,][

1

chl orosul fonat ed pol yet hyl ene,] [hard rubber][,

2.2.3.11 Prophyl axi s Feed System

Provide the followi ng for [hydrofluosilicic acid][sodiumfluoride][sodium

silicofluoride]] ] solution delivery.

Concentration of material on Mnimum|[___ ] percent; maximum[___ ] percent.
suction side of punp:

Nurber of punps: [ 1T.

Type of punp: [ Packed pl unger][ Packed piston][Mechanically or

hydraulically coupl ed di aphragn.

be of [polyvinyl

crack open at [__

Configuration: [ Si mpl ex] [ Dupl ex][Mul tipl ex].

Control s: [Aut omatic] [ Sem automatic][ Manual] rate adjustnent.

Feed or flow rate: Mnimum|[___ ] L/hourgph; maximum[___ ] L/hour
gph.

Back pressure at point of [ ] kPapsig. Install back pressure regulating

i njection: val ve on the punp discharge and factory adjust to
1 kPapsig. Regulators nust

chloride][ or 1[____ ]

construction with [fluorocarbon resin][ or
][ chl orosul phonat ed pol yet hyl ene] di aphragns.

Suction val ve cartridge: [Single][Double][Slurry type] ball check.

Di scharge val ve cartridge: [Single][Double][Slurry type] ball check.
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Material s of construction all owed
for wetted parts:

[ Type [304L][316][316L] stainless steel,][ PVC ][
hypalon][ nylon,][ fluorocarbon resin,][

chl orosul f onat ed pol yet hyl ene, ][ hard
rubber][,___ 1.

2.2.3.12 Sequestrant Feed Systens

Provide the follow ng for [sodi um pol yphosphate, glassy (sodium
hexamet aphosphat e) ][ sodi um tri pol yphosphat e] [ ] solution delivery.

Concentration on suction side of
punp:

Mnimum|[___ ] percent; maximum[___ ] percent.

Nunmber of punps:

[ 1.

Type of punp:

[ Packed pl unger][Packed piston][Mechanically or
hydraulically coupl ed di aphragm.

Configuration:

[ Si nmpl ex] [ Dupl ex] [Mul ti pl ex].

Control s:

[Aut omati c] [ Semi autonatic][ Manual ] rate
adj ust ment .

Feed or flow rate: Mnimum|[___ ] L/hourgph; maximum[___ ] L/hour
gph.

Back pressure at point of [ ] kPapsig. Install back pressure

i njection: regul ati ng val ve on the punp di scharge and
factory adjust to crack open at [____ ] kPapsig.
Regul ators nust be of [polyvinyl chloride][ or
J[____ ] construction with [fluorocarbon resin]|

or ][chl orosul phonat ed pol yet hyl ene] di aphragns.

Suction val ve cartridge:

[Single][Double][Slurry type] ball check.

Di scharge val ve cartridge:

[Single][Double][Slurry type] ball check.

Materials of construction all owed
for wetted parts:

[ Type [304L][316][316L] stainless steel,][ PVC ][
hypalon][ nylon,][ fluorocarbon resin,][
chl orosul fonat ed pol yet hyl ene, ][ hard rubber] [,

1.

2.2.4 Controls

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

NOTE: Proportional

control is appropriate for

variable flow systens. Batch systens shoul d have
manual , pH, ORP, or timer control. Constant punping

rate systens should respond to punp operation or a

flow switch, if the punps are renote fromthe feed

system Designer should del ete any paragraphs bel ow
that are not necessary for this specific project.
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2.

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

Provi de the chem cal netering equiprment with the appurtenances and
accessories, as required, for flow capacity adjustment. Provide nmanua
range adjustnent on all systens.

.2.4.1 Aut omati ¢ Contr ol

Provi de automatic control with the capability to vary feed rate based on
signals froma [flow], [oxidation-reduction potential (ORP)], [or] [pH
neter or controller.

.2.4.1.1 Fl ow meter and Controll er

Provide flow neter and controller capable of varying the cheni cal dosage
in proportion to the neasured flow with the dosage per flow unit manual ly
adj ust abl e.

.2.4.1.2 Oxi dati on- Reducti on Potential Probe

Provi de oxidation-reduction potential probe |ocated where indicated.
Supply probe capabl e of varying the chemcal feed rate in response to the
deviation from set point.

.2.4.1.3 pH Probe

Provi de pH probe and | ocate the pH probe where indicated. Supply probe
capabl e of varying the chemical feed rate in response to the deviation
fromset point.

.2.4.2 Sem autonmatic Contro

Provi de sem automatic control with the capability to automatically start
and stop the chemical netering equi pmrents. The punp start and stop mnust
respond to [flow switch][ or ][punp operation][ or ]J[timer] status.
Install flow switch for sem autonmatic operation in the pipe |ine upstream
of chem cal injectors.

.2.4.3 Manual Contr ol

Provi de nonautomatic control with the capability for starting or stopping
the chemical metering equi pnent and adjustnment of the solution feed rate
by the operator.

2.5 Drives for Controlled Vol une Punps

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

NOTE: Alternating current notors are preferred
where a reliable power supply is accessible. Water
power drives are feasible only when the take off can
be | ocated at a point with significantly higher
pressure than the injection pressure. Designer
shoul d del ete any paragraphs bel ow t hat are not
necessary for this specific project.

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

Provide with and drive the nmetering punps by [water pressure][alternating
current electric notor][direct current electric notor][plant air][gasoline
engi ne] drives.
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2.2.5.1 Water Pressure Drive

Provi de appropriate pressure regul ation devices for water pressure drives
operated off system water pressures.

2.2.5.2 El ectric Mdtor Drive

Electric nmotor nust be of sufficient capacity to operate the chenica

nmet eri ng equi prent under all operating conditions w thout exceeding their
rated namepl ate current or power, or their specified tenperature limts.
Provi de nmotors having starting characteristics and ruggedness necessary
under the actual conditions of operations or clean-up procedures used in
the areas where they are located. Alternating current notors with power
rating of 248.6 W1./3 hp or less nmust be 115 volts, single-phase, 60-Hz
service; notors with power rating in excess of 248.6 W1/ 3 hp nust be 460
volts, three-phase, 60-Hz service. Electrical features of direct current
notors, including the ratings of the notors, must be conpatible with the
capabilities and ratings of the rectifier controllers with which they are
used.

2.2.5.3 Gasol i ne Engine Drive

Provi de gasol i ne engi nes that devel op sufficient horsepower to operate the
chem cal netering equi pment continuously under the naxi mum operation
conditions wi thout overheating or overl oadi ng when operating at a speed
not to exceed | ] rpm Provide 4-cycle, vertical, single cylinder
hi gh tensi on magneto, air cool ed type engines. Connect the engine to the
punp or nechani cal device by V-belts that are fully guarded.

2.2.6 Cal i bration Standpi pes

Provi de chemical metering equi pnent with a calibration standpipe for
nmeasuring punp output. The standpi pe rmust all ow conveni ent observation of
the change of fluid level for at least 1/2 mnute at full stroke and
maxi mum speed settings, and of Schedul e 80, clear PVC pipe conformng to
ASTM D1785 with Schedule 80 fittings equipped with a flanged connection to
the punp nanifold and an end cap fitted with a PVC vacuum breaker and bal
valve for air venting. The standpipe nust have a clear, observable |ength
of at least [300 nmml2 inches]]| ] and be permanently calibrated inliters
gallons and fractions thereof, to allow reading of the fluid contents with
an accuracy of [1]] ] percent.

2.2.7 Valves

2.2.7.1 Met eri ng Punp Val ves
Equi p the netering punp with adjustable internal vacuum and pressure
relief valve, hydraulic oil refill valve, and automatic air bleed valve
The relief valve nust be adjustable over the full pressure range of the
punp and preset at the factory.

2.2.7.2 Suction and Di scharge Val ves

Fit suction and di scharge valve cartridges with ball checks that open to
full pipe dianeter.
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2.2.7.3 Back Pressure Val ve

Install back pressure regul ating valve on the punp discharge and factory
adjust to crack open at the indicated pressure. Provide spring opposed

di aphragnms with | oadi ng pressures adjustable by nmeans of a screwin the

top works

2.2.7.4 Pul sati on Danpeners

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

NOTE: The pul sati on danpener shoul d al ways be
installed as close to the punps as possible in order
to reduce the I ength of pipe in which pulsating flow
occurs. A pul sation danpener is a pneunatically
charged di aphragm wi t hin a chanber that stores
energy carried in the accel eration of the punped
fluid. On the discharge side it will protect
sensitive equi pnment from pul sating fl ow spi kes, and
will translate pulsating flowto near linear flow by
reduci ng the peak flow and pressure generated by the
nmetering punp. Wen a pul sati ng danpener is used on
the suction side of a netering punp, it will inprove
suction pressure conditions by reduci ng pressure

| osses associated with the acceleration of the fluid.

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

Si ze pul sation danpeners for the di splacenent of each punp. Pulsation
danpeners must have a di aphragm separati ng the upper chanber fromthe

| ower chanber. Charge the upper chanber with conpressed air to 50 percent
of the expected line pressure. Provide the diaphragm of nol ded
construction and prevent the air charge frombeing dissolved in the
process fluid. The |ower chanber nust be [plastic][ or J[lined with inert
plastic material] to prevent corrosion by the process fluid. Equip the
upper chanmber with a tire valve type charging valve and air pressure
gauge. Provide an air line and air hose with pressure regul ator and

hand- operated, |ever-type valve suitable for chargi ng the pul sation
danpers.

2.2.8 Sol uti on Tanks

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

NOTE: This paragraph lists tank specifications. |If

single wall tanks are preferred, designer mnust

ensure secondary containment is provided within the

pl ans and that containment is separated from ot her

tank contai nment areas to prevent m xing of

chemicals during a spill event. Size dissolving

baskets and tank mxers to provide initial mxing

and nai ntai n suspensions.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
Provide tanks that are fully resistant to the effects of the full-strength
and fully diluted solution concentrations, and be pressure rated for 1.5
tinmes the weight of solution at full capacity. Each tank nust have the
capacity listed in the following table and be equipped with a fill nozzle,
vent, discharge, level instrunent, drain, and two spare connections.
Rei nforce tanks to withstand all forces when full of solution. Tanks nust
be conpletely shop fabricated with no field assenbly permtted. Provide
drain connections permitting conmplete drainage of the tank. Al gaskets
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nust be fluorocarbon elastoner; nuts and bolts Type 316 stainl ess steel
and steel supports either stainless or epoxy coated. Furnish each tank
with a calibrated side wall strip to indicate volune. Attach a permanent
plastic sign indicating the tank contents to the front of each tank. Fit
tanks smaller than 900 Mm36 inches in diameter with removable lids. Fit
tanks | arger than 900 nm36 inches in dianeter with 600 Mm24 inch manways.
Manuf act ure pol yet hyl ene tanks in accordance with ASTM D1998. Manufacture
fiberglass tanks in accordance with ASTM D3299 with flanged openings in
accordance with ASTM D5421. Line steel tanks with [ceram c], [rubber] or
[plastic], as indicated herein. Provide tanks designated to be double
wal | ed or provided with secondary containment, as indicated in the

tables. Provide dissolving baskets and tank m xers as indicated. Provide
floating seals as indicated

.2.8.1 Aci d Tank

Provi de [hydrochloric][sul furic] acid solution resistant tank and conply

with the follow ng:

Nurmber of tanks:

[ 1.

M ni mum tank capacity:

[ ] litersgal.

Si gn readi ng:

"DANGER - [ HYDROCHLORI C] [ SULFURI C] ACI D SOLUTI ON. "

M xer :

[Constant][Variable] speed [___ ] rpm maxi mum

Di ssol vi ng basket:

[ 1.

Fl oati ng seal:

[ 1.

Cont ai nnent :

Doubl e wal | and secondary contai nnent.

.2.8.2 Adsor ption Agent Tank

Provi de [ powdered activated carbon]|

] slurry resistant tank and

conply with the foll ow ng:

Nurmber of tanks:

[ 1.

M ni mum tank capacity: [ ] litersgal.
Sign reading: [ 1]
M xer: [Constant][Variable] speed [___ ] rpm maxi mum

Di ssol vi ng basket:

[ 1.

Fl oati ng seal :

[ 1.

Cont ai nnent :

Doubl e wall and secondary contai nnent.

2.2.8.3 Base Tank

Provi de [sodi um hydroxi de (caustic soda)]]| ] solution resistant tank

SECTION 46 30 00 Page 24



tank and conply with the follow ng:

Nurmber of tanks:

[ 1.

M ni mum tank capacity:

[ ] litersgal.

Si gn readi ng:

"DANGER - ALKALI (SODI UM HYDROXI DE) SOLUTI ON. "

M xer :

[Constant][Variable] speed [____ ] rpm maxi mum

Di ssol vi ng basket:

[ 1.

Fl oati ng seal:

[ 1.

Cont ai nnent :

Doubl e wal | and secondary contai nnent.

2.2.8.4 Bi oci de Tank

Provi de [copper sulfate][Tolcide(R][d utaral dehyde] [ ] solution
resi stant tank and conmply with the foll ow ng:

Number of tanks:

[ 1.

M ni mum tank capacity: [ ] litersgal.
Sign to read: [ 1.
M xer: [Constant][Variable] speed [____ ] rpm maxi mum

Di ssol vi ng basket:

[ 1.

Fl oati ng seal:

[ 1.

Cont ai nnent :

Doubl e wal | and secondary contai nnent.

2.2.8.5 Coagul ant Aid Tank

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

NOTE: Pol yel ectrol ytes degrade wi th storage.

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

Provi de [polyel ectrol yte]| ] solution resistant tank and conply with

the foll ow ng:

Number of tanks:

[ 1.

M ni mum tank capacity:

[ ] litersgal.

Si gn readi ng: "CAUTI ON - [ POLYELECTROLYTE SOLUTION - SLIP
HAZARD [ 1."
M xer: [Constant][Variable] speed [____ ] rpm maxi mum
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Di ssol vi ng basket:

[ 1.

Fl oati ng seal:

[ 1.

Cont ai nnent :

Doubl e wal |

and secondary contai nnment.

2.2.8.6

Di si nfecting Agent Tank

Provi de [anmoni um sul fate] [ hypochlorite] solution resistant tank and
conply with the follow ng:

Nurmber of tanks:

[ 1.

M ni mum tank capacity:

litersgal .

P

Si gn readi ng:

[ 1.

M xer :

[Constant][Variable] speed [___ ]

rpm maxi num

Di ssol vi ng basket:

[ 1.

Fl oati ng seal:

[ 1.

Cont ai nnent :

Doubl e wal |

and secondary contai nnment.

2.2.8.7

M scel | aneous Tanks

Provi de [ pol y(dial |yl di net hyl ammoni um chl oride)][cal ci um chl ori de][sodi um
al um nat e] [ sodi um et abi sul fite (sodi um pyrosulfite)][sodiumchlorite]
[ sodi um sil i cat e] [ onosodi um phosphat e] [ di sodi um phosphate] sol ution

resi stant tanks and conmply with the foll ow ng:

Number of tanks:

[ 1.

M ni mum tank capacity: [ ] litersgal.
Si gn readi ng: [ 1.
M xer: [Constant][Variable] speed [____ ] rpm maxi mum

Di ssol vi ng basket:

[ 1.

Fl oati ng seal:

[ 1.

Cont ai nnent :

Doubl e wal |

and secondary contai nnment.

2.2.8.8 Oxi dant Tank

Provi de [ hydrogen peroxide][ potassi um pernanganate] sol ution resistant
tank and conply with the follow ng:
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Number of tanks:

[ 1.

M ni mum tank capacity:

[ ] litersgal.

Si gn readi ng:

["DANGER - STRONG OXIDIZER'] [____ 1.

M xer :

Di ssol vi ng basket:

[ 1.

Fl oati ng seal:

[ 1.

Cont ai nnent :

Doubl e wal | and secondary contai nnent.

2.2.8.9 Preci pi tant Tank

Provide [ ] solution resistant tank

Number of tanks:

[ 1.

M ni mum tank capacity: [ ] litersgal.

Si gn readi ng: [ 1.

M xer: [Constant][Variable] speed [____ ] rpm
maxi num

Di ssol vi ng basket:

[ 1.

Fl oati ng seal :

[ 1.

Cont ai nnent :

Doubl e wall and secondary contai nnent.

2.2.8.10 Primary Coagul ant Tank

Provide [alum num sul fate][ferric chloride][ferric sulfate][ferrous
sul fate] solution resistant tank and conmply with the foll ow ng:

Number of tanks:

[ 1.

M ni mum tank capacity: [ ] litersgal.
Si gn readi ng: [ 1.
M xer: [Constant][Variable] speed [____ ] rpm maxi mum

Di ssol vi ng basket:

[ 1.

Fl oati ng seal:

[ 1.

Cont ai nnent :

Doubl e wal |l and secondary contai nnent.
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[Constant][Variable] speed [____ ] rpm maxi mum

and conmply with the foll ow ng:




2.2.8.11 Pr ophyl axi s Tank

Provi de [hydrofluosilicic acid][sodiumfluoride][sodiumsilicofluoride]
solution resistant tank and conply with the foll ow ng:

Number of tanks: [ 1.

M ni mum tank capacity: [ ] litersgal.

Sign reading: [ 1.

M xer: [Constant][Variable] speed [____ ] rpm maxi mum
Di ssol vi ng basket: [ 1.

Floating seal : 1.

Cont ai nnent : Doubl e wall and secondary contai nnent.

2.2.8.12 Sequestrant Tank

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

NOTE: Pol yel ectrol ytes degrade with storage.

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

Provi de [sodi um pol yphosphate, glassy (sodi um hexanet aphosphate)][sodi um
tri pol yphosphate] solution resistant tank and conply with the foll ow ng:

Nunmber of tanks: [ 1.
M ni mum tank capacity: [ ] litersgal.
Si gn readi ng: "CAUTI ON - [ SODI UM HEXAMETAPHOSPHATE] [ SODI UM

TRI POLYPHOSPHATE] SCOLUTI ON - SLI P HAZARD. "

M xer: [Constant][Variable] speed [____ ] rpm maxi mum
Di ssol vi ng basket: [ 1.

Fl oati ng seal: [ 1.

Cont ai nnent : Doubl e wal | and secondary contai nnent.

2.2.9 Pressure Gauges

Provi de di aphragm type gauges with Bourdon tube and di aphragm conpart nments

filled conpletely with oil, and nade of materials suitable for the
application. Install diaphragmseals at each gauge connection to isolate
gauges from corrosion, sludge or other hazards of the process fluid.

Provi de seal material that is conpatible with the oil in the gauge and the

process fluid.
2.2.10 I njectors

Introduce injectors for chemical solution into the pipeline mains by neans
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of a [hard rubber] [or] [plastic] injection nozzle, or by nmeans of a
suitabl e diffuser tube inserted through a corporation cock. Construct the
device for introducing the solution into a pressure main in such a way

t hat acci dental breakage of di scharge hose or tubing does not cause water
to escape fromthe pipeline, and all ows di sassenbling of the unit w thout

| eakage.

2.2.11 Pi pi ng
2.2.11.1 Backf | ow Prevent or

Provi de backfl ow prevention devices or air gaps on tank fill lines in
accordance with NAPHCC NSPC.

2.2.11.2 Chemical Sol ution Piping

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

NOTE: Select materials in accordance with EM
1110- 1- 4008 Liquid Process Piping.

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

I ncorporate provisions to allow solution piping to be conveniently and
safely bled of trapped air and minimze infiltration of air bubbles.
Provi de chemical solution piping in accordance with Section 40 05 13
Pl PELI NES, LI QUI D PROCESS PI Pl NG

2.2.11.2.1 Smal |l er than 40 mM1-1/2 inch Dianeter
Chemical solution piping smaller than 40 nml-1/2 inch di anmeter mnust be
[ PVC pi pe conformng to ASTM D1785 or CPVC pipe conformng to
ASTM F441/ FA41INM] [ [ ] tubing][ or ][rubber hose]. Provide plastic
fittings for plastic pipe with [flanged][ or ][threaded] joints. Make
joints for rubber hose using a clanp-type nmechani cal coupling.

2.2.11.2.2 Pi ping 40 nrl-1/2 inch D aneter or Greater
Chemi cal solution piping of 40 mrl-1/2 inch dianeter or |arger nust be
[rubber-lined] [or] [plastic-lined] steel pipe. Steel pipe nust have
[threads] [or] [flanges integral with the pipe] [or] [forged-steel flanges
screwed to the pipe barrel].

2.2.11.3 Pi pe Lining

Linings for steel pipe smaller than 150 nm6 i nches nmust be not |ess than
4.8 m3/16 inch thick. Provide continuous |inings free of holidays.

2.2.11. 4 Pi pe Fittings

For steel pipe provide [flanged conforming to ASME B16.1 or ASME B16. 5]
or J[forged-steel threaded conforning to ASVE B16.11] pipe fittings.

2.2.11.5 Pl umbi ng

Provi de water piping, drain, waste and vent piping in accordance with
Section 22 00 00 PLUMBI NG, GENERAL PURPCSE

2.2.12 El ectrical Wrk

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: Coordi nate hazard areas with Section 26 20 00
| NTERI OR DI STRI BUTI ON SYSTEM and t he draw ngs.

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

Provide electric nmotor-driven equi pment conplete with nmotor, notor
starter, and controls. Provide electrical equipnent and wiring in
accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM | npl enent
hazard cl assifications in accordance with NFPA 70.

.2.12.1 Motor Starters

Provide notor starters conplete with thernal overload protection and ot her
appurtenances necessary for the motor control specified.

.2.12.2 Control and Protective Devices

Provi de manual or automatic control and protective or signal devices
required for the operation and any control wiring required for controls

and devices. Provide notor controls conformng to NEVMA ICS 1 or NEVA | CS 2.
Prewi re equi pnent to the maxi mum practi cabl e extent. Control cabinets

must conformto the requirenments of UL 50, NEMA 250, [Type 4,][Type 7,11

or ][ Type 12].

.2.13 Equi pnent Appurt enances

Provi de gal vani zed steel, cadm um plated or Type 316 stainl ess steel
bolts, nuts, anchors, washers and all other types of supports necessary
for the installation of the equiprment.

.2.14 Factory Painting

Factory painting must conformto manufacturer's standard factory finish,
provided it does not discolor in the presence of hydrogen sulfide funes,
hi gh wat er vapor atnosphere, al kaline water vapor, and concentrated
chlorine (oxidizing) conditions. Coating nmust be at least 0.05 nmml.75 mils
t hi ck.

.2.15 Factory Test Report

Factory exam ne fiberglass tanks in accordance with ASTM E1067/ E1067N
prior to shipping. Furnish a copy of the corresponding test report with
each tank.

.3 MATERI ALS

Submit Safety Data Sheets in conformance with ANSI Z400.1/7129.1 for each
chemical. Provide a [30][90]] ] day supply at the maxi num pumnpi ng
rate for each feeder or pair of duplexed feeders. Submt [two]] ]
copies of certification stating that each supplied chenical neets the
foll owi ng requirenents.

. 3.1 Aci ds

AWM B300 Hydrochloric (nuratic acid), AWM B703 sul phuric (sulfuric acid).

. 3.2 Adsor ption Agents

AWM B600 powdered activated carbon.
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.3.3 Bases

AWM B501 caustic soda, AWM B511 potassium hydroxi de, AWM B201 soda ash
(sodi um car bonat e) .

.3.4 Bi oci des

d ut aral dehyde (10 to 50 percent solution); Tolcide(R) (50 percent
solution); AWM B602 copper sulfate.

.3.5 Coagul ant Ai ds

NSF/ ANSI 60 Ani oni ¢ pol yel ectrol ytes, NSF/ ANSI 60 cationic
pol yel ectrol ytes.

.3.6 Di si nfecting Agents

AWM B302 ammoni um sul fate, AWM B300 hypochlorites.

. 3.7 M scel | aneous

AWM B451 pol y(di al | yl di net hyl ammoni um chl oride), AWM B452 EPI - DVA

pol yam nes, AWM B453 pol yacryl am de, AWM B550 cal ci um chl ori de, AWM B405
sodi um al um nate, AWM B601 sodi um netabisulfite (Sodium Pyrosulfite),
AWM B303 sodiumchlorite, AWM B404 liquid sodiumsilicate, AWM B504
nonosodi um phosphat e, anhydrous, AWM B408 pol yal um num chl ori de, AWM B505
di sodi um phosphat e, anhydr ous.

.3.8 Oxi dant s

[50][35] [ ] percent NSF/ ANSI 60 hydrogen peroxi de sol ution, AWM B603

pot assi um per nanganat e [ pot assi um per manganate nay be supplied in powder
formfor onsite preparation] at the discretion of the Contracting Oficer.

.3.9 Precipitants
AWM B501.
.3.10 Primary Coagul ants

AWM B403 al um num sul fate, AWM B407 liquid ferric chloride, AWM B406
ferric sulfate, AWM B402 ferrous sulfate.

.3.11 Prophyl axi s

AWM B703 hydrofluosilicic acid, AWM B701 sodium fluoride, AWM B702
sodi um si i cof | uori de.

.3.12 Sequestrants

AWM B502 sodi um pol yphosphat e, gl assy (sodi um hexanet aphosphate),
AWM B503 sodi um tri pol yphosphat e.

PART 3 EXECUTI ON

1 EXAM NATI ON

After becoming famliar with details of the work, verify all dinensions in
the field, and advise the Contracting Oficer of any di screpancy before
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perform ng the work
.2 | NSTALLATI ON

Submit detail draw ngs containing conplete piping, wiring, schematic, flow
di agrams, and any other details required to denpbnstrate that the system
has been coordi nated and properly functions as a unit. On the draw ngs
show proposed | ayout and anchorage of equi pnent and appurtenances, and

equi prent relationship to other parts of the work including clearances for
installation, maintenance and operation

2.1 Chemi cal Feedi ng Equi pnent

Install controlled volume punps, equipnent, and appurtenances to provide a
conplete and integrated systemin accordance with the instruction of the
manuf acturer and under the direct supervision of the manufacturer's
representative

. 2.2 Gasol i ne Engi nes
Install gasoline engines in accordance with NFPA 37.
. 2.3 Pi pe, Tubing, Hangers and Supports

Install pipes and tubes in accordance with Section 22 00 00 PLUMBI NG
GENERAL PURPOSE.

.2.4 Fiel d Painting

Thoroughly clean, prinme and top-coat factory painted itens requiring
touching up in the field with the manufacturer's standard factory finish
provided it does not discolor in the presence of hydrogen sulfide funes,
hi gh wat er vapor atnosphere, al kaline water vapor, and concentrated
chlorine (oxidizing) conditions. Paint the equi pnent which did not
receive a factory finish as specified in Section 09 90 00 PAI NTS AND
COATINGS. Coating nmust be at least 0.05 nrl.75 mils thick. Provide

pi ping identification as specified in [ ASVE A13.1][Section 09 90 00 PAINTS
AND COATI NGS. Mark pipe carrying naterials not listed in Section 09 90 00
PAI NTS AND COATI NGS i n accordance with ASVE A13.1.]

.2.5 Franmed | nstructions

Submit framed instructions for approval prior to postings. Final size
nmust be easy to read by operators 5 feet frominstructions. Lint frane
size to 11" x 17" size provide multiple frames if needed. Post franed

i nstructions, containing wiring and control diagrams, where directed.
Post condensed operating instructions as outlined in paragraph 3.4.2
Qperating Instructions. Post the framed instructions before acceptance
testing of the systens.

.3 FI ELD QUALI TY CONTRCL

. 3.1 Testi ng

After installation of each controlled volune punp, carry out operating
testsas specified below to assure that the chem cal netering installation
operates properly. |If any deficiencies are reveal ed during any tests,

correct such deficiencies and reconduct the tests. Submit reports of al
tests in booklet formprior to final acceptance of the installation. Show
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all field tests perforned to adjust each conponent and all field tests
perfornmed to prove conpliance with the specified perfornance criteria,
upon conpletion and testing of the installed system |Indicate in each
test report the final position of controls.

.3.1.1 Tank Testing

Cl ean tanks of | oose debris and dry prior to testing. Field test tanks

for | eaks or damage in shipnent. Hydrostatically test tanks to [ ] kPa
psig or 1.5 times the system operating pressure, whichever is greater, to
detect large | eaks and then with the specified chemcal to detect snal

| eaks. Test each tank with its solution for a period of 24 hours at which
time no visible | eakage is evident. Supply all pipes, hoses, punps,

wat er, power and ot her equi pment required to convey the test |iquids and

to carry out the tests. Repair damage or |leaks in tanks or replace

tanks. Repl ace damaged ceram c tanks.

.3.1.2 Control | ed Vol une Punps - Qperational Tests

Test punps to denonstrate that the punps are capabl e of operating w thout
vibration or | eakage. Performtesting at the punp's maxi mum flow rate and
at half the flowrate. Denponstrate testing while controlled and operated
in all feasible nbdes with the punps operated singly and in unison. Plot
t he response of each punp on curves for the various operating pressures
encountered and the results conpare to the curves shown on the

manuf acturer's published punp data. |f control characteristic curves are
not available at the tine of testing, the punp manufacturer's service
engi neer nust generate such curves for each punp; graphically depicting
t he punp di spl acenent at 25, 50, 75, and 100 percent of notor speed for
SCR equi pped punps, and at 25, 50, 75, and 100 percent of maxi num stroke
position for all punps. GCenerate curves only for the specified back
pressure.

.3.1.3 Control |l ed Vol une Punps - Tine, Volume and Punping Pressure Tests

Test punps by filling [the standpi pe][a portable calibrated standpipe
furni shed by the Contractor] with chem cal and measuring the outage, with
all other equi pnent valved off. Record the tine, volune and punpi ng
pressures.

.3.1.4 System Pressure Tests

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

NOTE: To establish that full service can be
provided, fill in the blank with the nunerical val ue
of the pressures that can be expected during norna
operation of the system

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

Carry out tests at | ] and [ ] kPapsig. Manually control back
pressure valves for this testing, and reset as necessary after testing.
The tine to deliver a given quantity of chenical at a given stroke and
speed setting nust be the same at all pressures.

.3.1.5 Fl ow Tests
Test punps to denonstrate zero L/secondgpr flow at a zero stroke or speed

setting. Failure to nmeet this test is cause for rejection. Test punps
t hrough full range of performance: min. flow | ]. Submit test
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results to prove punp functions within specified system paraneters.
.3.1.6 Synchroni zati on Tests

Operate the punps for a period of 4 hours to denonstrate that the double
di aphragm systens do not | ose their synchronization. Loss of

synchroni zation is al so cause for rejection; repair or replace the punp as
necessary to achi eve synchroni zation. Fully retest repaired or repl aced
equi prent .

.3.2 Cheni cal Waste

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

NOTE: In selection of chenicals, consider the
envi ronnent al consequences, including di sposal of
preci pitated solids and ot her wastes. Select the
nost appropriate options and edit to fit the
situation for drinking water or waste water
treatnent systens.

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

Neutralize chemicals wasted during testing procedures to achieve a pH

val ue between 6.5 and 9.5 and a chlorine concentration of not nmore than 1
percent (10,000 ng/L). Route all chenicals wasted during testing
procedures [as directed by the Contracting Officer][to the sanitary sewer]
[through the treatnent process] at a rate that the process can assinmlate
wi t hout upset.

.3.3 Manuf acturer Field Service

Provi de the services of a nanufacturer's representative who is certified
by manufacturer in the installation, adjustment, and operation of the
equi prent specified. The representative nust supervise the installation
adjustrment, and testing of the equi pnent. Submit certificates to
Contracting Oficer for approval.

.4 CLOSEQUT ACTI VI TI ES
4.1 FI ELD TRAI NI NG

Conduct a field training course for designated operating, maintenance and
supervisory staff menbers. Provide training for a total period of | ]
hours of normal working tine and start after the systemis functionally
conplete but prior to final acceptance tests. Cover all of the itens
contained in the Operating and Mi ntenance Instructions during field
traini ng.

4.2 Qperating Instructions

Submit conplete copies of operating instructions outlining the

st ep-by-step procedures required for systemstartup, operation and
shutdown. Include in the instructions the nmanufacturer's nanme, node
nunber, service manual, parts list, and brief description of all equipnent
and their basic operating features. Also include in the instructions
as-built drawi ngs of the piping |ayout, equiprment |layout, sinplified
wiring and control diagrans of the systemas installed, and fl ow diagrans.
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3.4.3 Mai nt enance | nstructions

Submit conplete copies of mmintenance instructions listing routine
mai nt enance procedures, possible breakdowns and repairs, and

t roubl e- shooti ng gui des.

-- End of Section --
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