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NOTE: This gui de specification covers the
requi renents for chem cals and controll ed vol une
punmps and appurtenances.

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)
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PART 1 GENERAL

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

Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the issue dates.
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Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI 7400.1 (2004) Hazardous Industrial Chenicals -
Material Safety Data Sheets - Preparation

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM B201 (2008) Soda Ash
AWM B300 (2004) Hypochlorites
AWM B302 (2005) Ammoni um Sul fate
AWM B303 (2005) Sodium Chlorite
AWM B402 (2006) Ferrous Sul fate
AWM B403 (2009) Al unmi num Sul fate - Liquid, G ound,
or Lunp
AWM B404 (2008) Liquid Sodium Silicate
AWM B405 (2006) Sodi um Al um nate
AWM B406 (2006) Ferric Sulfate
AWM B407 (2005) Liquid Ferric Chloride
AWM B408 (2003) Liquid Polyal um num Chl ori de
AWM B451 (2004; Addenda 2007)
Pol y(Di al I yl di met hyl anmoni um Chl ori de)
AWM B452 (2006; Addenda 2007) EPI-DMA Pol yam nes
AWM B453 (2006; Addenda 2007) Pol yacryl oni de
AWM B501 (2008) Sodi um Hydroxi de (Caustic Soda)
AWM B502 (2005) Sodi um Pol yphosphate, @ assy
( Sodi um Hexanet aphosphat e)
AWM B503 (2005) Sodi um Tri pol yphosphat e
AWM B504 (2005) Monosodi um Phosphat e, Anhydrous
AWM B505 (2005) Di sodi um Phosphat e, Anhydrous
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AVWNA

AWNA

AVWNA

AVWNA

AWNA

AVWNA

AVWNA

AWNA

AVWNA

ASME

ASME

ASME

ASME

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

H 7.

B511 (2005) Pot assi um Hydr oxi de
B550 (2005) Cal ci um Chl ori de
B600 (2005) Powdered Activated Carbon
B601 (2005) Sodium Metabisulfite
B602 (2008) Copper Sulfate
B603 (2003) Pernanganat es
B701 (2006) Sodi um Fl uori de
B702 (2006) Sodium Fluorosilicate
B703 (2006; Addenda A 2008) Fluorosilicic Acid
ASME | NTERNATI ONAL ( ASME)
Al3.1 (2007) Scheme for the lIdentification of
Pi pi ng Systens
B16. 1 (2005) Gray Iron Threaded Fittings;
Cl asses 25, 125 and 250
B16. 11 (2009) Forged Fittings, Socket-Wl ding and
Thr eaded
B16. 5 (2009) Standard for Pipe Flanges and
Fl anged Fittings: NPS 1/2 Through NPS 24
ASTM | NTERNATI ONAL ( ASTM
D 1785 (2006) Standard Specification for
Pol y(Vinyl Chloride) (PVC), Plastic Pipe,
Schedul es 40, 80, and 120
D 1998 (2006) Pol yet hyl ene Upright Storage Tanks
D 3299 (2008) Fil anment - Wound
G ass- Fi ber- Rei nforced Thernpset Resin
Corr osi on- Resi st ant Tanks
D 5421 (2005) Contact Ml ded "Fibergl ass”
(d ass- Fi ber - Rei nforced Thernosetting
Resi n) Fl anges
E 1067 (2007) Acoustic Em ssion Exami nation of
Fi bergl ass Reinforced Plastic Resin (FRP)
Tanks/ Vessel s
F 441/ F 441M (2009) Standard Specification for
Chl ori nated Pol y(Vinyl Chloride) (CPVQ
Pl astic Pipe, Schedules 40 and 80
HYDRAULI C | NSTI TUTE (HI)
1-7.5 (2002) Controlled Vol ume Metering Punps
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H 9.1-9.5 (2000) Punps - General Cuidelines for
Types, Applications, Definitions, Sound
Measurement s and Docunent ation

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NENVA 250 (2008) Enclosures for Electrical Equipnment
(1000 Vol ts Maxi mum

NEMVA | CS 1 (2000; R 2005; R 2008) Standard for
I ndustrial Control and Systenms: Genera
Requi rement s
NEMA | CS 2 (2000; Errata 2006; R 2005; Errata 2008)
Standard for Controllers, Contactors, and
Overl oad Rel ays Rated 600 V
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 37 (2006; Am 06-1) Standard for the
Installation and Use of Stationary
Conmbusti on Engi nes and Gas Tur bi nes
NFPA 70 (2008; AWVMD 1 2008) National Electrical Code
NSF | NTERNATI ONAL ( NSF)

NSF/ ANSI 60 (2009) Drinking Water Treatnent Chemicals
- Health Effects

PLUVBI NG HEATI NG COOLI NG CONTRACTORS NATI ONAL ASSOCI ATI ON ( PHCC)
NAPHCC NSPC (2003) National Standard Pl unbi ng Code
UNDERWRI TERS LABORATORI ES (UL)

UL 50 (2007) Enclosures for Electrica
Equi pnent, Non-environnmental Considerations

.2 SYSTEM DESCRI PTI ON

Provide a chemical feed system consisting of a chenical supply storage tank
fromwhich the chem cal solution is punped through piping or tubing, as
appropriate, to the point of application. Include with each chemni cal feed
system control | ed vol une punps, tanks, m xers, gauges, back pressure

regul ators, strainers, pressure relief valves, sight glasses and fl ow

net ering devi ces, check val ves, and hand val ves.

2.1 Desi gn Requi rement s

Desi gn and fabrication of the punps shall be in accordance with H 7.1-7.5
and H 9.1-9.5 except as nodified herein. Punp stands and pl atforns shal
be adequate to support the punping system

. 2.2 Per f or mance Requi rements

Capacity and design of the chem cal feed systens and accessories shall be

suitable for 24-hour full |oad service in anbient, non freezing conditions.
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1.3 SUBM TTALS
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NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnittals
required for the project. Submittals should be kept
to the mninumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
subnittals 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 submittal tags may be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Management System (RMB) are: "AE" for
Architect-Engineer; "DO for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Office. 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
itemfor Arny projects.

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

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G'
designation identifies the office that will review the submttal for the
CGovernment.] The following shall be submitted in accordance with Section
01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Installation[; C[; G |
Detail drawi ngs containing conplete piping, wiring, schematic,

flow di agrans, and any other details required to denponstrate that
the system has been coordinated and will properly function as a
unit. Drawi ngs shall show proposed | ayout and anchorage of
equi pnment and appurtenances, and equi pnent rel ationship to other
parts of the work including clearances for installation,
mai nt enance and operati on.

SD- 03 Product Data

Chemical Feed Systen[; C[; G [_____ 1]
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Manuf acturer's descriptive and technical literature, catal og
cuts, performance charts, and punp curves. List of materials,
list of equipnent, 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, mnaintenance, and di sassenbly.

Materi al Safety Data Sheets

Materi al safety data sheets, as specified.
Framed I nstructions

Installation instructions and framed instructions.
Auxi | i ary Equi prent and Spare Parts

Li st of parts recomended by the manufacturer to be replaced
after [1] [and] [3] [year] [years] service

SD-06 Test Reports
Factory Test Report
A copy of the ASTM E 1067 test report with each fibergl ass tank.
Field Testing

Test reports in booklet formshowing all field tests perforned
to adjust each conponent and all field tests performed to prove
conpliance with the specified performance criteria, upon
conpletion and testing of the installed system Indicate in each
test report the final position of controls.

SD-07 Certificates
Chem cal s

[Two] [__ ] copies of certification stating that each chemica
supplied neets the specified requirenents.

SD- 10 Operation and Mi ntenance Data
Operating and Mai nt enance | nstructions

[Six] [ ] compl ete copies of operating instructions
outlining the step-by-step procedures required for systemstartup
operation and shutdown. Include in the instructions the
manuf acturer's nane, nodel nunber, service manual, parts list, and
brief description of all equipnment and their basic operating
features. Also include in the instructions as-built draw ngs of
the piping | ayout, equipnent |ayout, sinplified wiring and contro
di agrans of the systemas installed, and flow di agrans.

[Six] [ ] conpl ete copies of maintenance instructions

listing routine maintenance procedures, possible breakdowns and
repairs, and troubl e-shooting guides.
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1

1

DELI VERY, STORAGE, AND HANDLI NG

Protect material and equi pnent delivered and placed in storage fromthe
weat her, excessive humdity and excessive tenperature variation, dirt,
dust, or other contam nants.

EXTRA MATERI ALS

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: Include itens needed for future maintenance
and repair, itens that mght be difficult to obtain
because of color or pattern match, or spare parts
needed to ensure continued operation of critica
equi prent .

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

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

a. Spare parts for each different itemof material and equi pnent
specified including all of the parts recommended by the manufacturer to
be replaced after [1] [and] [3] [year] [years] service

b. For each nachine: one extra of each part used that is nade from

gl ass, hard rubber, or clear plastic; one extra set of solution-hose
connections; one extra set of diaphragns, two filler plug seal washers;
two ball checks; two seats; two conplete sets of all gaskets; one spare
di aphragm for each back pressure regul ator; one hydraulic plunger
assenbly for each different size netering punp; one of each type of

mat eri al back pressure regulator, with three spare springs and

fl uorocarbon resin diaphragns for each; one spare di aphragm and air

val ve for pul sation dampener

c. For each different size of direct current notor one SCR circuit
board with 12 drive motor fuses and 12 SCR control |l er fuses; overl oad
repl acenent el enents for each size and type of notor.

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

e. One residual -chlorine conparator enploying permanent col or
standards and 13- or 26-millineter viewi ng depth sanple tubes, with
corrosion-resi stant case, color disk reading fromO0.0 to 1 part per
mllion, and sufficient DPD tablets for 100 tests.

f. Two pairs of safety goggles and/or face shields, two chenica

resi stant aprons, and two pairs of chemcal resistant gloves in one or
nore wall nounted steel cases.

g. One assenbly tool for tubul ar di aphragm

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

i. One or nore steel tool cases nmounted on the wall in a conveni ent

| ocation complete with flat key | ocks, two keys, and clips or hooks to
hol d each special tool
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oo — 1.
PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PMENT

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

NOTE: Review the materials recommendati ons of EM
1110- 1- 4008 Liquid Process Piping, Appendix B

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

2.1.1 St andard Products

Provide material s 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 |east
2 years prior to bid opening. Equipnent shall be supported by a service
organi zation that is, in the opinion of the Contracting Oficer, reasonably
convenient to the site.

2.1.2 Nanepl at es

Each nmaj or item of equi pnment shall have the nmanufacturer's nane, address,
type or style, nodel or serial nunber, and catal og nunber on a plate
secured to the item of equipnent.

2.2 CHEM CALS

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: Consider the environnmental consequences of
each chenical, including disposal of precipitated
solids and other wastes. Chem cals need not be
required to neet AWM or NSF specifications for
wast e wat er applications, use other available

i ndustrial/comrercial standards

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

Submit Material Safety Data Sheets in conformance with ANSI Z400.1 for each
chemical. A[30] [90] [___ ] day supply at the maxi num punping rate for
each feeder or pair of duplexed feeders shall be provided. Chem cals shal
conformto the follow ng:

2.2.1 Acids
Hydrochl oric (rmuratic acid), sulphuric (sulfuric acid).

2.2.2 Adsor ption Agents
AWM B600 powdered activated carbon.

2.2.3 Bases

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

2.2.4 Bi oci des

A ut ar al dehyde; Tol cide(R); AWM B602 copper sulfate.
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2.2.5 Coagul ant Ai ds

Ani oni ¢ pol yel ectrol ytes, cationic polyel ectrolytes.
2.2.6 Di sinfecting Agents

AWM B302 anmoni um sul fate, AWM B300 hypochl orites.
2.2.7 M scel | aneous

AWMA B451 pol y(dial |yl di net hyl ammoni um chl ori de), 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
monosodi um phosphat e, anhydrous, AWM B408 pol yal um num chl ori de, AWM B505
di sodi um phosphat e, anhydrous.

2.2.8 Oxi dant s

[50] [35] [ ] % NSF/ ANSI 60 hydr ogen peroxi de sol ution, AWM B603
pot assi um per manganat e [ pot assi um per manganate may be supplied in powder
formfor onsite preparation] at the discretion of the Contracting Oficer.

2.2.9 Precipitants

2.2.10 Primary Coagul ants

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

2.2.11 Pr ophyl axi s

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

2.2.12 Sequestrants

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

2.3 CONTRCLLED VOLUME PUMPS

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: See H 7.1-7.5 to determne the optimumtype
of metering punps with capacities between 0.04
liters per hour (0.011 gph) and 10,000 liters per
hour (2500 gph). Materials for each punp shall be
as recommended in Table 9.3 of H 9.1-9.5 for the
material to be punped. |f the system backpressure
is not at least 5 psi (0.35 bar) greater than the
suction pressure, a backpressure val ve nust be
installed in the discharge piping to prevent

fl owt hrough (downhi Il punping) which contributes to
punp failure and undesired flow at punp shut down.
Syst em backpressure nust not exceed the rated

di scharge pressure of the punp.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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Punps shall be controlled volume punps as defined by H 7.1-7.5. Each punp
shal | be capabl e of delivering chem cal solution at any rate fromthe
mnimumflowrate to the maximumflow rate and shall be capabl e of
continuous operation at rated capacity. Accuracy shall be plus or mnus 2
percent over a 100 to 1 range fromthe required maxi mum capacity to the

m ni mum punping rate. Net positive suction head required shall not exceed
90 percent of the net positive suction head avail able, as installed.
Construction shall be as sinple as practicable to provide equi prent

i solation, bypass and reliable service and to be readily accessible for

i nspection, cleaning, adjustnent, repairs, and repl acenents.

. 3.1 Aci d Feed System

The foll owi ng shall be provided for [hydrochloric] [sulfuric] [__ ] acid
sol ution delivery.
a. Concentration: M ninmm [ ] percent; naxinmum [ ] percent.

b. Number of punmps: | ].

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

d. Configuration: [Sinplex] [Duplex] [Miltiplex].

e. Controls: [Automatic] [Sem automatic] [Manual] rate adjustment.

f. Feed/flowrate: Mninmm]| ] L/ hour gph; maxi mum [ ] L/ hour
gph.

g. Back pressure at point of injection: | ] kPa psig. Back
pressure regul ating valve shall be installed on the punp di scharge and
shall be factory adjusted to crack open at | ] kPa psig

Regul ators shall be of [polyvinyl chloride] [or] [ ] construction
with [fluorocarbon resin] [or] [chlorosul phonated pol yet hyl ene]

di aphr agnmns.

h. Suction valve cartridge: [Single] [Double] [Slurry type] bal
check.

i. Discharge valve cartridge: [Single] [Double] [Slurry type] bal
check.

j. Materials of construction allowed for wetted parts: [Type [304L]
[316] [316L] stainless steel,] [PVC, ] [hypalon] [nylon,] [fluorocarbon
resin,] [chlorosul fonated pol yet hyl ene,] [hard rubber,] | ].

. 3.2 Adsor ption Agent Feed Systens

The foll owi ng shall be provided for [powdered activated carbon] [__ ]
slurry delivery.

a. Concentration: M ninmm [ ] percent; naximum [ ] percent.
b. Number of punmps: | ].

c. Type of punp: [Packed plunger] [Packed piston] [Mechanically or
hydraulically coupl ed di aphragm.
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d. Configuration: [Sinplex] [Duplex] [Miltiplex].
e. Controls: [Automatic] [Sem automatic] [Manual] rate adjustnment.

f. Feed/flowrate: Mninmm]| ] L/ hour gph; maxi mum [ ] L/ hour
gph.

g. Back pressure at point of injection: | ] kPa psig. Back
pressure regul ating valve shall be installed on the punp discharge and
shal |l be factory adjusted to crack open at | ] kPa psig

Regul ators shall be of [polyvinyl chloride] [or] [ ] construction
with [fluorocarbon resin] [or] [chlorosul phonated pol yet hyl ene]

di aphr agmns.

h. Suction valve cartridge: [Single] [Double] [Slurry type] bal
check.

i. Discharge valve cartridge: [Single] [Double] [Slurry type] bal
check.

j. Materials of construction allowed for wetted parts: [Type [304L]
[316] [316L] stainless steel,] [PVC,] [hypalon] [nylon,] [fluorocarbon
resin,] [chlorosul fonated pol yet hyl ene,] [hard rubber,] | ].

2.3.3 Base Feed System

The foll owi ng shall be provided for [sodium carbonate (soda ash)] [sodi um
hydr oxi de (caustic soda)] [ ] solution delivery.

a. Concentration: M nimm ]| ] percent; maximum [ ] percent.
b. Number of punmps: | ].

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

d. Configuration: [Sinplex] [Duplex] [Miltiplex].
e. Controls: [Automatic] [Sem automatic] [Manual] rate adjustment.

f. Feed/flowrate: Mninmm]| ] L/ hour gph; maxi mum [ ] L/ hour
gph.

g. Back pressure at point of injection: | ] kPa psig. Back
pressure regul ating valve shall be installed on the punp discharge and
shal |l be factory adjusted to crack open at | ] kPa psig

Regul ators shall be of [polyvinyl chloride] [or] [ ] construction
with [fluorocarbon resin] [or] [chlorosul phonated pol yet hyl ene]

di aphr agmns.

h. Suction valve cartridge: [Single] [Double] [Slurry type] bal
check.

i. Discharge valve cartridge: [Single] [Double] [Slurry type] bal
check.

j. Materials of construction allowed for wetted parts: [Type [304L]
[316] [316L] stainless steel,] [PVC,] [hypalon] [nylon,] [fluorocarbon
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2.

2.

resin,] [chlorosul fonated pol yet hyl ene,] [hard rubber,] | ].

3.4 Bi oci de Feed System
The following shall be provided for [copper sulfate] [ ] solution
delivery.
a. Concentration: Mnimum][__ ] percent; maximum|[___ ] percent.
b. Nunber of pumps: [__ 1.

3.

The foll owi ng shall be provided for [polyelectrolyte] [

5

c. Type of punp: [Packed plunger] [Packed piston] [Mechanically or
hydraulically coupl ed di aphragn .

d. Configuration: [Sinplex] [Duplex] [Miltiplex].

e. Controls: [Autonatic] [Sem automatic] [Manual] rate adjustnment.

f. Feed/flowrate: Mnimum|[___ ] L/hour gph; maxinum[__ ] L/hour
gph.

g. Back pressure at point of injection: | ] kPa psig. Back
pressure regul ating valve shall be installed on the punp di scharge and
shall be factory adjusted to crack open at [ ] kPa psig

Regul ators shall be of [polyvinyl chloride] [or] [ ] construction

with [fluorocarbon resin] [or] [chlorosul phonated pol yet hyl ene]
di aphr agmns.

h. Suction valve cartridge: [Single] [Double] [Slurry type] bal
check.

i. Discharge valve cartridge: [Single] [Double] [Slurry type] bal
check.

j. Materials of construction allowed for wetted parts: [Type [304L]
[316] [316L] stainless steel,] [PVC,] [hypalon] [nylon,] [fluorocarbon
resin,] [chlorosul fonated pol yet hyl ene,] [hard rubber,] | ].

Coagul ant Aid Feed System

_____ ] [solution]

[slurry] delivery.

a. Concentration: M ninmm [ ] percent; maximum [ ] percent.
b. Nunber of punps: | ].

c. Type of punp: [Packed plunger] [Packed piston] [Mechanically or
hydraul i cally coupl ed di aphragn .

d. Configuration: [Sinplex] [Duplex] [Miltiplex].

e. Controls: [Autonatic] [Sem automatic] [Manual] rate adjustnment.

f. Feed/flowrate: Mninmm]| ] L/ hour gph; maxi mum [ ] L/ hour
gph.
g. Back pressure at point of injection: | ] kPa psig. Back

pressure regul ating valve shall be installed on the punp di scharge and
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2.

2.

shall be factory adjusted to crack open at [ ] kPa psig

Regul ators shall be of [polyvinyl chloride] [or] [ ] construction
with [fluorocarbon resin] [or] [chlorosul phonated pol yet hyl ene]
di aphr agns.

h. Suction valve cartridge: [Single] [Double] [Slurry type] bal
check.

i. Discharge valve cartridge: [Single] [Double] [Slurry type] bal
check.

Materials of construction allowed for wetted parts: [Type [304L]
[316] [316L] stainless steel,] [PVC,] [hypalon] [nylon,] [fluorocarbon
resin,] [chlorosul fonated pol yet hyl ene,] [hard rubber,] | ].

3.6 Di si nfecting Agent Feed Systens

The foll owing shall be provided for [amroni um sul fate] [hypochlorite]
[ ] solution delivery.

a. Concentration: M ninmm [ ] percent; maximum [ ] percent.
b. Nunber of punps: | ].

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

d. Configuration: [Sinplex] [Duplex] [Miltiplex].

e. Controls: [Autonatic] [Sem automatic] [Manual] rate adjustnment.

f. Feed/flowrate: M ninmm ]| ] L/ hour gph; maxi mum [ ] L/ hour
gph.

g. Back pressure at point of injection: | ] kPa psig. Back
pressure regul ating valve shall be installed on the punp di scharge and
shall be factory adjusted to crack open at [ ] kPa psig

Regul ators shall be of [polyvinyl chloride] [or] [ ] construction
with [fluorocarbon resin] [or] [chlorosul phonated pol yet hyl ene]

di aphr agns.

h. Suction valve cartridge: [Single] [Double] [Slurry type] bal
check.

i. Discharge valve cartridge: [Single] [Double] [Slurry type] bal
check.

Materials of construction allowed for wetted parts: [Type [304L]
[316] [316L] stainless steel,] [PVC,] [hypalon] [nylon,] [fluorocarbon
resin,] [chlorosul fonated pol yet hyl ene,] [hard rubber,] | ].
3.7 M scel | aneous Feed System
The foll owi ng shall be provided for [poly(diallyldinethylamobni um
chloride)] [calciumchloride] [sodiumalum nate] [sodium netabisulfite
(sodium pyrosul fite)] [sodiumchlorite] [sodiumsilicate] [nonosodi um
phosphat e] [di sodi um phosphate] [__ ] [solution] [slurry] delivery.

a. Concentration: M ninmm [ ] percent; naxinmum [ ] percent.
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b. Nunmber of punmps: | ].

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

d. Configuration: [Sinplex] [Duplex] [Miltiplex].

e. Controls: [Automatic] [Sem automatic] [Manual] rate adjustment.

f. Feed/flowrate: Mninmm]| ] L/ hour gph; maxi mum [ ] L/ hour
gph.

g. Back pressure at point of injection: | ] kPa psig. Back
pressure regul ating valve shall be installed on the punmp di scharge and
shall be factory adjusted to crack open at | ] kPa psig.

Regul ators shall be of [polyvinyl chloride] [or] [ ] construction
with [fluorocarbon resin] [or] [chlorosul phonated pol yet hyl ene]

di aphr agnmns.

h. Suction valve cartridge: [Single] [Double] [Slurry type] ball
check.

i. Discharge valve cartridge: [Single] [Double] [Slurry type] ball
check.

j. Materials of construction allowed for wetted parts: [Type [304L]
[316] [316L] stainless steel,] [PVC, ] [hypalon] [nylon,] [fluorocarbon
resin,] [chlorosul fonated pol yet hyl ene,] [hard rubber,] | ].

2.3.8 Oxi dant Feed System

The foll owi ng shall be provided for [potassium permanganate] [hydrogen
peroxi de] [ ] solution delivery.

a. Concentration: M ninmm [ ] percent; naximum [ ] percent.
b. Number of punmps: | ].

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

d. Configuration: [Sinplex] [Duplex] [Miltiplex].

e. Controls: [Automatic] [Sem automatic] [Manual] rate adjustment.

f. Feed/flowrate: Mninmm]| ] L/ hour gph; maxi mum [ ] L/ hour
gph.

g. Back pressure at point of injection: | ] kPa psig. Back
pressure regul ating valve shall be installed on the punp di scharge and
shall be factory adjusted to crack open at | ] kPa psig.

Regul ators shall be of [polyvinyl chloride] [or] [ ] construction
with [fluorocarbon resin] [or] [chlorosul phonated pol yet hyl ene]

di aphr agnmns.

h. Suction valve cartridge: [Single] [Double] [Slurry type] ball
check.
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i. Discharge valve cartridge: [Single] [Double] [Slurry type] ball
check.

j. Materials of construction allowed for wetted parts: [Type [304L]
[316] [316L] stainless steel,] [PVC,] [hypalon] [nylon,] [fluorocarbon
resin,] [chlorosul fonated pol yet hyl ene,] [hard rubber,] | ].

2.3.9 Preci pitant Feed System

The foll owi ng shall be provided for | ] solution delivery.

a. Concentration: M ninmm [ ] percent; naxinmum [ ] percent.
b. Nunmber of punmps: | ].

c. Type of punp: [Packed plunger] [Packed piston] [Mechanically or
hydraulically coupl ed di aphragnm.

d. Configuration: [Sinplex] [Duplex] [Miltiplex].

e. Controls: [Automatic] [Sem automatic] [Manual] rate adjustment.

f. Feed/flowrate: Mninmm]| ] L/ hour gph; maxi mum [ ] L/ hour
gph.

g. Back pressure at point of injection: | ] kPa psig. Back
pressure regul ating valve shall be installed on the punp di scharge and
shall be factory adjusted to crack open at | ] kPa psig.

Regul ators shall be of [polyvinyl chloride] [or] [ ] construction
with [fluorocarbon resin] [or] [chlorosul phonated pol yet hyl ene]

di aphr agnmns.

h. Suction valve cartridge: [Single] [Double] [Slurry type] ball
check.

i. Discharge valve cartridge: [Single] [Double] [Slurry type] ball
check.

j. Materials of construction allowed for wetted parts: [Type [304L]

[316] [316L] stainless steel,] [PVC, ] [hypalon] [nylon,] [fluorocarbon

resin,] [chlorosul fonated pol yet hyl ene,] [hard rubber,] | ].
2.3.10 Primary Coagul ant Feed System

The followi ng shall be provided for [alum numsulfate] [ferric chloride]
[ferric sulfate ] [ferrous sulfate ] | ] solution delivery.

a. Concentration: M nimm [ ] percent; naxinmum [ ] percent.
b. Number of punmps: | ].

c. Type of punp: [Packed plunger] [Packed piston] [Mechanically or
hydraulically coupl ed di aphragnm.

d. Configuration: [Sinplex] [Duplex] [Miltiplex].
e. Controls: [Automatic] [Sem automatic] [Manual] rate adjustment.

f. Feed/flowrate: Mninmm]| ] L/ hour gph; maxi mum [ ] L/ hour
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gph.

g. Back pressure at point of injection: | ] kPa psig. Back
pressure regul ating valve shall be installed on the punp discharge and
shal |l be factory adjusted to crack open at | ] kPa psig

Regul ators shall be of [polyvinyl chloride] [or] [ ] construction
with [fluorocarbon resin] [or] [chlorosul phonated pol yet hyl ene]

di aphr agmns.

h. Suction valve cartridge: [Single] [Double] [Slurry type] bal
check.

i. Discharge valve cartridge: [Single] [Double] [Slurry type] bal
check.

. Materials of construction allowed for wetted parts: [Type [304L]
[316] [316L] stainless steel,] [PVC,] [hypalon] [nylon,] [fluorocarbon
resin,] [chlorosul fonated pol yet hyl ene,] [hard rubber,] | ].
2.3.11 Prophyl axi s Feed System

The foll owi ng shall be provided for [hydrofluosilicic acid] [sodium
fluoride] [sodiumsilicofluoride] [ ] solution delivery.

a. Concentration: M nimm ]| ] percent; maximum [ ] percent.
b. Number of punmps: | ].

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

d. Configuration: [Sinplex] [Duplex] [Miltiplex].

e. Controls: [Automatic] [Sem automatic] [Manual] rate adjustment.

f. Feed/flowrate: Mninmm]| ] L/ hour gph; maxi mum [ ] L/ hour
gph.

g. Back pressure at point of injection: | ] kPa psig. Back
pressure regul ating valve shall be installed on the punp discharge and
shall be factory adjusted to crack open at | ] kPa psig

Regul ators shall be of [polyvinyl chloride] [or] [ ] construction
with [fluorocarbon resin] [or] [chlorosul phonated pol yet hyl ene]

di aphr agmns.

h. Suction valve cartridge: [Single] [Double] [Slurry type] bal
check.

i. Discharge valve cartridge: [Single] [Double] [Slurry type] bal
check.

. Materials of construction allowed for wetted parts: [Type [304L]
[316] [316L] stainless steel,] [PVC,] [hypalon] [nylon,] [fluorocarbon
resin,] [chlorosul fonated pol yet hyl ene,] [hard rubber,] | ].
2.3.12 Sequestrant Feed Systens

The foll owi ng shall be provided for [sodium pol yphosphate, glassy (sodi um
hexarnet aphosphate)] [sodi umtri pol yphosphate] | ] solution delivery.
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a. Concentration: M ninmm [ ] percent; maximum [ ] percent.
b. Nunber of punps: | ].

c. Type of punp: [Packed plunger] [Packed piston] [Mechanically or
hydraulically coupl ed di aphragn .

d. Configuration: [Sinplex] [Duplex] [Miltiplex].
e. Controls: [Autonatic] [Sem automatic] [Manual] rate adjustnment.

f. Feed/flowrate: Mninmm]| ] L/ hour gph; maxi mum [ ] L/ hour
gph.

g. Back pressure at point of injection: | ] kPa psig. Back
pressure regul ating valve shall be installed on the punp discharge and
shall be factory adjusted to crack open at [ ] kPa psig

Regul ators shall be of [polyvinyl chloride] [or] [ ] construction
with [fluorocarbon resin] [or] [chlorosul phonated pol yet hyl ene]

di aphr agmns.

h. Suction valve cartridge: [Single] [Double] [Slurry type] bal
check.

i. Discharge valve cartridge: [Single] [Double] [Slurry type] bal
check.

j. Materials of construction allowed for wetted parts: [Type [304L]
[316] [316L] stainless steel,] [PVC,] [hypalon] [nylon,] [fluorocarbon
resin,] [chlorosul fonated pol yet hyl ene,] [hard rubber,] | ].

.4 CONTRCLS

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

NOTE: Proportional control is appropriate for

vari able flow systems. 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 renpbte fromthe feed
system

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

The chem cal metering equi pnent shall be provided with the appurtenances
and accessories, as required, for flow capacity adjustnent. Manual range
adj ustnent shall be provided on all systens.

.4.1 Automatic Control

Automatic control shall have the capability to vary feed rate based on
signals froma [flow], [oxidation-reduction potential (ORP)], [or] [pH
meter or controller.

.4.1.1 Fl ow meter and Controller

The chem cal dosage shall vary in proportion to the measured flow with the
dosage per flow unit manual | y adj ustabl e.
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2.4.1.2 Oxi dat i on- Reducti on Potenti al Probe

Oxi dation-reduction potential probe shall be |ocated where indicated on the
drawi ngs. Chem cal feed rate shall be variable in response to the
deviation fromset point.

2.4.1.3 pH Probe

pH probe shall be | ocated where indicated on the drawi ngs. Chemical feed
rate shall be variable in response to the deviation fromset point.

2.4.2 Sem autonmatic Contro

Semi automatic control shall have the capability to automatically start and
stop the chemi cal netering equipnents. The punp start and stop shal
respond to [flow switch] [or] [punp operation] [or] [tiner] status. Flow
switch for sem autonmatic operation shall be installed in the pipe |ine
upstream of chenical injectors.

2.4.3 Manual Contr ol

Nonaut omati c control shall have the capability for starting or stopping the
chemi cal netering equi pmrent and adj ustnent of the solution feed rate by the
operator. Sem continuous operation shall be provided for where
intermttent dosages may be desired (for exanmple control of biocide
addi ti on where periodic (shock) treatnment is sufficient or preferred).

2.5 DRI VES FOR CONTROLLED VOLUME PUMPS
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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 located at a point with significantly higher
pressure than the injection pressure.

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

The netering punmps shall be supplied with and driven by [water pressure]
[alternating current electric notor] [direct current electric nmotor] [plant
air] [gasoline engine] drives.

2.5.1 Water Pressure Drive

Appropriate pressure regul ati on devices shall be provided for water
pressure drives operated off system water pressures.

2.5.2 El ectric Mdtor Drive

El ectric notor shall be of sufficient capacity to operate the chenica

nmet ering equi prent under all operating conditions w thout exceeding their
rated namepl ate current or power, or their specified tenmperature limts.
The notors shall have starting characteristics and ruggedness necessary
under the actual conditions of operations or clean-up procedures used in
the areas where they will be located. Alternating current notors with
power rating of 248.6 W 1/3 hp or less shall be 115 volts, single-phase,
60-Hz service; notors with power rating in excess of 248.6 W 1/3 hp shal
be 460 volts, three-phase, 60-Hz service. Electrical features of direct
current motors, including the ratings of the notors, shall be conpatible
with the capabilities and ratings of the rectifier controllers with which
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they are used.
.5.3 Gasol i ne Engine Drive

Gasol i ne engi nes shall devel op sufficient horsepower to operate the

chem cal netering equi pnment continuously under the maxi mum operation
conditions without overheating or overloadi ng when operating at a speed not
to exceed [__ ] rpm The engi nes shall be of the 4-cycle, vertical
single cylinder, high tension nmagneto, air cooled type. The engine shal

be connected to the punp or nechanical device by V-belts and shall be fully
guar ded.

.6 CAL| BRATI ON STANDPI PES

Chemi cal chem cal metering equiprment shall be provided with a calibration
st andpi pe for neasuring punp output. The standpipe shall allow convenient
observation of the change of fluid |evel for at least 1/2 minute at ful
stroke and maxi mum speed settings, and shall be Schedul e 80, clear PVC pipe
conformng to ASTM D 1785 with Schedule 80 fittings equi pped with a flanged
connection to the punp manifold and an end cap fitted with a PVC vacuum
breaker and ball valve for air venting. The standpipe shall have a clear,
observable length of at least [300 mr 12 inches] [__ ] and shall be
permanently calibrated in liters gallons and fractions thereof, to allow
reading of the fluid contents with an accuracy of [1] | ] percent.

.7  VALVES
. 7.1 Met eri ng Punp Val ves

The netering punp shall be equi pped with adjustable internal vacuum and
pressure relief valve, hydraulic oil refill valve, and autonmatic air bl eed
valve. The relief valve shall be adjustable over the full pressure range
of the punp and shall be preset at the factory.

. 7.2 Suction and Di scharge Val ves

Suction and di scharge valve cartridges shall be fitted with ball checks
that open to full pipe dianeter.

.7.3 Back Pressure Val ve

Back pressure regul ating valve shall be installed on the punp discharge and
factory adjusted to crack open at the indicated pressure. Diaphragnms shal
be spring opposed with | oading pressures adjustable by nmeans of a screwin
the top works.

.7.4 Pul sati on Danpeners
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NOTE: The pul sati on danpener shoul d al ways be
installed as close to the punps as possible in order
to reduce the Iength of pipe in which pulsating flow
occurs. A pulsation danpener is a pneunatically
charged di aphragmwi thin a chanber that stores
energy carried in the acceleration of the punped
fluid. On the discharge side it will protect
sensitive equi pnent 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
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nmetering punp. Wen a pul sating danpener is used on
the suction side of a netering punp, it will inprove
suction pressure conditions by reducing pressure

| osses associated with the acceleration of the fluid.
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Pul sati on danpeners shall be suitably sized for the displacenent of each
punp. Pul sati on danpeners shall have a di aphragm separating the upper
chamber fromthe | ower chanber. The upper chanber shall be charged with
conpressed air to 50 percent of the expected line pressure. The di aphragm
shal | be of nolded construction and shall prevent the air charge from being
di ssolved in the process fluid. The |ower chanber shall be [plastic] [or]
[lined with inert plastic naterial] to prevent corrosion by the process
fluid. The upper chanber shall be equipped with a tire valve type charging
val ve and air pressure gauge. An air line and air hose with pressure
regul at or and hand-operated, |ever-type valve suitable for charging the

pul sation danpers shall al so be provided.

. 8 SCLUTI ON TANKS

Tanks shall be fully resistant to the effects of the full-strength and
fully diluted solution concentrations. Tanks shall be pressure rated for
1.5 tinmes the weight of solution at full capacity. Each tank shall have
the capacity listed and shall be equipped with a fill nozzle, vent,

di scharge, level instrument, drain, and two spare connections. Tanks shal
be reinforced to withstand all forces when full of solution. Tanks shal
be completely shop fabricated with no field assenbly permitted. Drain
connections shall provide conplete drainage of the tank. Al gaskets shal
be fluorocarbon el astoner; nuts and bolts shall be Type 316 stainless
steel; and steel supports shall be either stainless or epoxy coated. Each
tank shall be furnished with a calibrated side wall strip to indicate

vol ume. A permanent plastic sign indicating the tank contents shall be
attached to the front of each tank. Tanks smaller than 900 mr 36 inches in
dianmeter shall be fitted with renovable lids. Tanks larger than 900 mr 36
inches in dianeter shall be fitted with 600 mr 24 i nch nanways.

Pol yet hyl ene tanks shall be manufactured in accordance with ASTM D 1998

Fi bergl ass tanks shall be manufactured in accordance with ASTM D 3299 with
fl anged openi ngs in accordance with ASTM D 5421. Steel tanks shall be lined
with [ceramic], [rubber] or [plastic], as indicated herein. Tanks
designated to be double walled or provided with secondary contai nnent shal
be provided with contai nment separate fromthe contai nnent provided for
other tanks to prevent reaction within the contained area. Dissolving
baskets and tank m xers shall be provided as indicated and shall be sized
to provide initial mxing and to maintain suspensions. Floating seals
shal | be provided as indicated.

.8.1 Aci d Tank

Tank shall be [hydrochloric] [sulfuric] acid solution resistant and conply
with the foll ow ng:

a. Number of tanks: | ].
b. Mninmmtank capacity: | ] liters gal

c. Sign shall read: "DANGER - [HYDROCHLORI C] [SULFURI C] ACID
SOLUTI ON. "

d. Mxer: [Constant] [Variable] speed | ] rpm maxi num
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2.

2.

2.

e. Dissolving basket: [__  1].
f. Floating seal: [___ 1.
g. Containment: Double wall/secondary containnment.
8.2 Adsor ption Agent Tank
Tank shall be [powdered activated carbon] [__ ] slurry resistant and

conply with the follow ng:

a.

b.

8.3

Tank shall be [sodi um hydroxi de (caustic soda)] [

Nunber of tanks: [ T.

M ni mum tank capacity: [___ ] liters gal.

Sign shall read: [__ 1].

M xer: [Constant] [Variable] speed [ ] rpm nmaximm
Di ssolving basket: [__ 1.

Floating seal: [__  1T.

Cont ai nnent: Doubl e wal | / secondary cont ai nnent .

Base Tank

] solution resistant

and shall comply with the follow ng:

a. MNumber of tanks: [__ 1.
b. Mnimumtank capacity: [___ ] liters gal.
c. Sign shall read: "DANGER - ALKALI (SODI UM HYDROXI DE) SOLUTI ON. "
d. Mxer: [Constant] [Variable] speed [ ] rpm maxi mum
e. Dissolving basket: [__ 1.
f. Floating seal: [___ 1.
g. Containment: Double wall/secondary containment.
8.4 Bi oci de Tank
Tank shall be [copper sulfate] [Tolcide(R)] [d utaral dehyde] [ ]
solution resistant and shall comply with the follow ng:
a. MNumber of tanks: [__ 1.
b. Mnimmtank capacity: [___ ] liters gal.
c. Sign shall read: [___ 1.
d. Mxer: [Constant] [Variable] speed [___ ] rpm maxi mum
e. Dissolving basket: [__ 1.
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2.

2.

2.

f. Floating seal: | ].
g. Containment: Double wall/secondary containnent.

8.5 Coagul ant Ai d Tank
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NOTE: Pol yel ectrol ytes degrade with storage.
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Tank shall be [polyelectrolyte] [ ] solution resistant and shall conply

with the foll ow ng:

a. Number of tanks: | ].
b. Mninmmtank capacity: | ] liters gal.

c. Sign shall read: "CAUTION - [POLYELECTROLYTE SOLUTION - SLIP

HAZARD] [ 1."

d. Mxer: [Constant] [Variable] speed [ ] rpm nmaxi mum
e. Dissolving basket: [__ 1.

f. Floating seal: [__  1].

g. Containment: Double wall/secondary containnent.
8.6 Di si nfecting Agent Tank

Tank shall be [amoni um sul fate] [hypochlorite] solution resistant and
shall comply with the foll ow ng:

a. Nunmber of tanks: [__ 1.

b. Mnimumtank capacity: [___ ] liters gal.

c. Sign shall read: "[___ 1."

d. Mxer: [Constant] [Variable] speed [ ] rpm nmaximum
e. Dissolving basket: [__  ].

f. Floating seal: [__  1].

g. Containment: Double wall/secondary containnment.
8.7 M scel | aneous Tanks
Tanks shall be [poly(diallyldinethyl amoni um chloride)] [cal cium chloride]
[ sodi um al um nate] [sodium netabisulfite (sodium pyrosulfite)] [sodium
chlorite] [sodiumsilicate] [rnmonosodi um phosphate] [disodi um phosphat e]
solution resistant and shall conply with the foll ow ng:

a. Number of tanks: | ].

b. Mninmumtank capacity: | ] liters gal.
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c. Sign shall read: [ ].

d. Mxer: [Constant] [Variable] speed | ] rpm maxi num
e. Dissolving basket: | ].
f. Floating seal: [ ].

g. Containnment: Double wall/secondary containment.
2.8.8 Oxidant Tank

Tank shall be [hydrogen peroxi de] [potassium pernanganate] sol ution
resistant and shall conply with the foll ow ng:

a. Number of tanks: [__ 1.

b. Mnimmtank capacity: [___ ] liters gal.

c. Sign shall read: ["DANGER - STRONG OXIDIZER'] [__ 1.
d. Mxer: [Constant] [Variable] speed [ ] rpm nmaxi mum
e. Dissolving basket: [__ 1.

f. Floating seal: [__  1].

g. Containment: Double wall/secondary containnent.
2.8.9 Preci pi tant Tank

Tank shall be [ ] solution resistant and shall conply with the

fol | owi ng:
a. Nunmber of tanks: [__ 1.
b. Mnimumtank capacity: [___ ] liters gal.
c. Sign shall read: [___ 1.
d. Mxer: [Constant] [Variable] speed [ ] rpm nmaximum
e. Dissolving basket: [__  ].
f. Floating seal: [__  1].

g. Containment: Double wall/secondary containnment.
2.8.10 Primary Coagul ant Tank

Tank shall be [alum numsulfate] [ferric chloride] [ferric sulfate]
[ferrous sulfate] solution resistant and shall conply with the foll ow ng:

a. Number of tanks: | ].
b. Mninmmtank capacity: | ] liters gal.
c. Sign shall read: | ].
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2.

2.

d. Mxer: [Constant] [Variable] speed [ ] rpm nmaxi mm
e. Dissolving basket: [__ 1.
f. Floating seal: [___ 1.
g. Containnent: Double wall/secondary contai nnent.
8.11 Pr ophyl axi s Tank
Tank shall be [hydrofluosilicic acid] [sodiumfluoride] [sodium

silicofluoride] solution resistant and shall conply with the foll ow ng:

a.

b.

8.12

Nunber of tanks: [__ T.

M nimumtank capacity: [___ ] liters gal.

Sign shall read: [__ T.

M xer: [Constant] [Variable] speed [ ] rpm nmaximum
Di ssolving basket: [__ .

Floating seal: [___ 1T.

Cont ai nnent: Doubl e wal | / secondary cont ai nnent.

Sequestrant Tank
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NOTE: Polyel ectrol ytes degrade with storage.
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Tank shall be [sodi um pol yphosphate, gl assy (sodi um hexanet aphosphate)]
[sodi um tri pol yphosphate] solution resistant and shall conply with the
fol | owi ng:

a. Number of tanks: | ].

b. Mninmumtank capacity: | ] liters gal.

C.

d.
e.

f.

g.

Sign shall read: "CAUTION - [SODI UM HEXAMETAPHOSPHATE] [ SODI UM
TRI POLYPHOSPHATE] SOLUTI ON - SLI P HAZARD. "

M xer: [Constant] [Variable] speed [ ] rpm maxi num
Di ssol vi ng basket: | ].
Fl oating seal: [ ].

Cont ai nnent: Doubl e wal | / secondary cont ai nnent.

9 PRESSURE GAUGES

Gauges shal |
filled completely with oil, and shall be nmade of materials suitable for the

appl i cati on.

be di aphragm type with Bourdon tube and di aphragm conpartnents

Di aphragm seal s shall be installed at each gauge connection

to isolate gauges fromcorrosion, sludge or other hazards of the process

fluid.

Seal

material shall be conpatible with the oil in the gauge and the
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process fluid.
.10 | NJECTORS

Injectors for chemical solution shall be introduced into the pipeline mains
by nmeans of a [hard rubber] [or] [plastic] injection nozzle, or by neans of
a suitable diffuser tube inserted through a corporation cock. The device
for introducing the solution into a pressure nmain shall be constructed in
such a way that accidental breakage of discharge hose or tubing will not
cause water to escape fromthe pipeline, and will all ow di sassenbling of
the unit without |eakage.

.11 Pl Pl NG
11,1 Backf | ow Preventer

Backfl ow prevention devices or air gaps shall be provided on tank fill
lines in accordance with NAPHCC NSPC.

.11.2 Chemi cal Sol ution Piping
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NOTE: Select materials in accordance with EM
1110- 1- 4008 Liquid Process Piping.
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Provi sions shall be incorporated to allow solution piping to be
conveniently and safely bled of trapped air and mnimze infiltration of
air bubles. Chemical solution piping shall be in accordance with Section
40 05 13 PIPELINES, LI QU D PROCESS PI PI NG

.11.2.1 Smal l er than 40 mm 1-1/2 inch Di aneter

Chemi cal solution piping smaller than 40 mr 1-1/2 inch dianeter shall be

[ PVC pi pe conformng to ASTM D 1785 or CPVC pipe confornming to

ASTM F 441/ F 441N] [[___ ] tubing] [or] [rubber hose]. Fittings for

pl astic pipe shall be of plastic with [flanged] [or] [threaded] joints.
Joints for rubber hose shall be nade using a clanp-type nechani cal coupli ng.
.11.2.2 Piping 40 nr 1-1/2 inch Dianter or Geater

Chenical solution piping of 40 mr 1-1/2 inch dianmeter or larger shall be
[rubber-lined] [or] [plastic-lined] steel pipe. Steel pipe shall have
[threads] [or] [flanges integral with the pipe] [or] [forged-steel flanges
screwed to the pipe barrel].

.11.3 Pi pe Lining

Li nings for steel pipe smaller than 150 nmr 6 i nches shall be not |ess than
4.8 nmr 3/ 16 inch thick. Linings shall be continuous and free of holidays.

.11.4 Pi pe Fittings

Pipe fittings for steel pipe shall be [flanged conformng to ASVME B16. lor
ASME B16.5] [or] [forged-steel threaded conforming to ASVE B16. 11].

.11.5 Pl umbi ng

Wat er piping, drain, waste and vent piping shall be in accordance with
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Section 22 00 00 PLUMBI NG, GENERAL PURPCSE

2.12 ELECTRI CAL WWORK
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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.
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El ectric notor-driven equi pnent shall be provided conplete with notor
notor starter, and controls. El ectrical equipnment and wiring shall be in
accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM  Hazard
classifications indicated on the drawi ngs shall be inplenmented in
accordance with NFPA 70.

2.12. 1 Motor Starters

Mot or starters shall be provided conplete with thermal overload protection
and ot her appurtenances necessary for the notor control specified.

2.12.2 Control and Protective Devices

Manual or autonmatic control and protective or signal devices required for
the operation and any control wiring required for controls and devices

shal |l be provided. Modtor controls shall conformto NEMA ICS 1 or NEVA | CS 2
Equi pnent shall be prewired to the maxi num practicable extent. Control
cabinets shall conformto the requirenments of UL 50, NENMA 250, [Type 4,]
[Type 7,] [or] [Type 12].

2.13 EQUI PMENT APPURTENANCES

Bolts, nuts, anchors, washers and all other types of supports necessary for
the installation of the equipnent shall be gal vani zed steel, cadm um pl at ed
or Type 316 stainless steel.

2.14 FACTORY PAI NTI NG

Factory painting shall 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

chl orine (oxidizing) conditions. Coating shall be not |ess than 0.05 mr
1.75 mls thick.

2.15 FACTORY TEST REPORT
Factory exam nation of fiberglass tanks shall be in accordance wth
ASTM E 1067 prior to shipping. A copy of the corresponding test report
shal | be furnished with each tank.
PART 3 EXECUTI ON
3.1 Fl ELD MEASUREMENTS
After becoming famliar with details of the work, verify all dinensions in

the field, and advise the Contracting O ficer of any discrepancy before
perform ng the work.
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3.2 | NSTALLATI ON
3.2.1 Chemi cal Feedi ng Equi pnent

Control | ed vol une punps, equipnent, and appurtenances shall be installed to
provide a conplete and integrated systemin accordance with the instruction
of the manufacturer and under the direct supervision of the manufacturer's
representative.

3.2.2 Gasol i ne Engi nes
Gasol i ne engines shall be installed in accordance with NFPA 37.
3.2.3 Pi pe, Tubing, Hangers and Supports

The installation of pipes and tubes shall be in accordance with Section
22 00 00 PLUMBI NG, GENERAL PURPCSE

3.3 FI ELD PAI NTI NG

Factory painted itenms requiring touching up in the field shall be
thoroughly cleaned of all foreign material and shall be prined and
top-coated with the manufacturer's standard factory finish provided it does
not discolor in the presence of hydrogen sulfide funmes, high water vapor
at nosphere, alkaline water vapor, and concentrated chlorine (oxidizing)
conditions. Equi prent which did not receive a factory finish shall be
pai nted as specified in Section 09 90 00 PAINTS AND CQATI NGS. Coati ng
shall be not less than 0.05 mr 1.75 mls thick. Piping identification
shall be as specified in [ASME A13.1] [Section 09 90 00 PAINTS AND
COATINGS. Pipe carrying materials not listed in Section 09 90 00 PAINTS
AND COATI NGS shal | be marked in accordance with ASVE Al13. 1.]

3.4 FRAMED | NSTRUCTI ONS

Post franmed instructions, containing wiring and control diagrans, where
directed. Condensed operating instructions shall be posted as specified
above. The franed instructions shall be posted before acceptance testing
of the systemns.

3.5 FI ELD TESTI NG

After installation of each controlled volune punp, operating tests shall be
carried out to assure that the chemical netering installation operates
properly. |If any deficiencies are reveal ed during any tests, such
deficiencies shall be corrected and the tests shall be reconducted.

Reports of all tests shall be submtted prior to final acceptance of the
installation.

3.5.1 Tanks

Tanks shall be cl eaned of | oose debris and dried prior to testing. Tanks
shall be field tested for |eaks or damage in shipnment. The tanks shall be

hydrostatically tested to [ ] kPa psig or 1.5 tinmes the system
operating pressure, whichever is greater, to detect |large | eaks and then
with the specified chenmical to detect small |eaks. Tanks shall be tested

with each solution for a period of 24 hours at which tine no visible

| eakage shall be evident. Supply all pipes, hoses, punps, water, power and
ot her equi pnent required to convey the test liquids and to carry out the
tests. Damage or leaks in tanks shall be repaired or tanks shall be
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3.

repl aced. Danaged ceram ¢ tanks shall be repl aced.

.5.2 Control | ed Vol une Punps

Punps shall be tested to denonstrate that the punps are capabl e of
operating w thout vibration or |eakage. Testing shall be perforned at the
maxi mum design flow rate and at half the design flow rate. Testing shal

be denmonstrated while controll ed and operated in all feasible nobdes with
the punps operated singly and in unison. The response of each punp shal

be plotted on curves for the various operating pressures encountered and
the results shall be conpared to the curves shown on the manufacturer's
publ i shed punp data. |If control characteristic curves are not avail able at
the tinme of testing, the punp manufacturer's service engi neer shal

generate such curves for each punp. Punp curves shall graphically depict
the punp di spl acement at 25, 50, 75, and 100 percent of motor speed for SCR
equi pped punps, and at 25, 50, 75, and 100 percent of naximum stroke
position for all punps. Curves shall be generated only for the specified
back pressure.

.5.3 Ti me, Vol ume and Punpi ng Pressure

Punps shall be tested by filling [the standpipe] [a portable calibrated

st andpi pe furnished by the Contractor] with chem cal and neasuring the
outage, with all other equi pnent valved off. The tinme, volunme and punping
pressures shall be recorded.

.5.4 Test Pressure
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NOTE: To establish that full service can be
provided, fill in the blank with the nunerical value
of the pressures that can be expected during normal
operation of the system
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Tests shall be carried out at [ ] and [ | ] kPa psig. Back pressure
val ves shall be manually controlled for this testing, and shall be reset as
necessary after testing. The time to deliver a given quantity of chemnica
at a given stroke and speed setting shall be the sane at all pressures.

.5.5 Fl ow
Punps shall be tested to denonstrate zero L/second gpmr flow at a zero
stroke or speed setting. Failure to nmeet this test will be cause for
rejection.

.5.6 Synchr oni zat i on

The punps shall be operated for a period of 4 hours to denonstrate that the
doubl e di aphragm systens do not |ose their synchronization. Loss of
synchroni zati on shall al so be cause for rejection and the punp shall be
repaired or replaced as necessary. Repaired or replaced equi pnent shall be
fully retested.

57 Chem cal Waste
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NOTE: In selection of chem cals, consider the
envi ronnent al consequences, including di sposal of
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precipitated solids and other wastes. Select the
nost appropriate options and edit to fit the
situation for drinking water or waste water

treat nent systens.
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Chemical s wasted during testing procedures shall be neutralized to achi eve
a pH value between 6.5 and 9.5 and a chlorine concentration of not nore
than 1 percent (10,000 ng/L). Al chemicals wasted during testing
procedures shall be [routed to the sanitary sewer] [routed through the
treatnment process] at a rate that the process can assinilate w thout upset.

.6 MANUFACTURER S SERVI CES

Provide the services of a manufacturer's representative who is experienced
in the installation, adjustnment, and operation of the equi pnent specifi ed.
The representative shall supervise the installation, adjustnment, and
testing of the equipnent.

.7 FI ELD TRAI NI NG

Conduct a field training course for designated operating, maintenance and
supervi sory staff menbers. 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 tests. Field training
shall cover all of the itenms contained in the Operating and Mi ntenance

I nstructions.

-- End of Section --
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