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SECTI ON 46 07 13.13

PREC!I Pl TATI ON COAGULATI ON/ FLOCCULATI ON (P/ C/ F) WATER TREATMENT
05/ 21
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NOTE: This guide specification covers the

requi renents for precipitation/coagul ation
/flocculation (P/C/F) systens with flow rates
ranging from 4 to 940 liters 1 to 250 gallons per
nm nut e.

Adhere to UFC 1-300-02 Unified Facilities Cuide
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
items, choose applicable iten(s) or insert
appropriate information.

Renove i nformation and requirenments 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

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

NOTE: This Section is intended for specification of
PCF unit processes and is specifically applicable
for renediation of ground water and | andfil

| eachat e containing dissolved heavy netals. This
gui de specification should not be used unti

t horough, site specific treatability studies (jar
testing) have been perfornmed, clearly denbnstrating
that PFC/F is an appropriate treatment techni que
that can neet the performance criteria set forth in
this Section.

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

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.
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

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.

AMERI CAN PETROLEUM | NSTI TUTE (API)
APl Std 650 (2013; Errata 1 2013; Addendum 1 2014;
Errata 2 2014; Addendum 2 2016; Addendum 3
2018) Vel ded Tanks for QI Storage
AMERI CAN SOCI ETY OF ClVIL ENG NEERS ( ASCE)

ASCE 7 (2017) M ni mum Desi gn Loads for Buil dings
and OGther Structures

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

ASME B40. 100 (2022) Pressure Gauges and Gauge
Attachment s

AMERI CAN WATER WORKS ASSCCI ATl ON ( AWMA)

AWM 10084 (2017) Standard Methods for the

Exam nati on of Water and WAst ewat er
AWM D100 (2021) Wel ded Steel Tanks for Water Storage
AWM D103 (2019) Factory-Coated Bolted Steel Tanks

for Water Storage
AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS A2. 4 (2012) Standard Synbols for Welding
Brazi ng and Nondestructive Exami nation
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ASTM | NTERNATI ONAL (ASTM

ASTM A36/ A36M (2019) Standard Specification for Carbon
Structural Steel

ASTM A283/ A283M (2024) Standard Specification for Low and
Internediate Tensile Strength Carbon Steel
Pl at es

ASTM C582 (2023) Cont act - Mol ded Rei nforced

Thernosetting Plastic (RTP) Lani nates for
Cor r osi on- Resi st ant Equi pnent

ASTM D2035 (2019) Standard Practice for
Coagul ati on-Fl occul ati on Jar Test of Water

ASTM D3299 (2010) Fil ament - Wund
d ass- Fi ber-Rei nforced Thernoset Resin
Cor r osi on- Resi stant Tanks

| NTERNATI ONAL SCCI ETY OF AUTOVATI ON (1 SA)

ANSI/ISA 5.1 (2022) Instrunentation Synbol s and
Identification

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMR)
NEVA MG 1 (2021) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (2023) National Electrical Code
NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY ( NI ST)
NI ST SP 250 (1991) Calibration Services Users Guide
U.S. DEPARTMENT OF DEFENSE ( DOD)

UFC 3-301-01 (2023; with Change 1, 2023) Structural
Engi neeri ng

.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 subnittal
items in the text, to reflect only the subnmittals
required for the project. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal 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

SECTION 46 07 13.13 Page 6



following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RMS) 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
Resi dent O fice; 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 Quiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCOCEDURES.

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. Subnmittals not having a "G' or "S" classification are for
Contractor Quality Control approval. Subnittals not having a "G' or "S"
classification are for information only. Wen used, a code follow ng the
"G' classification identifies the office that will review the submttal
for the Governnent. Submit the followi ng in accordance with Section

01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Tanks; G [ ]

Mxers; G [__ 1]

Clarifiers; G [__ ]

I nstrumentation and Control; C [__ ]
Structural Skids; G [__ ]

Desi gn Subm ttal

SD- 03 Product Data

Tanks; G [__ ]

Mxers; G [ ]

Clarifiers; G [__ ]

Instrumentation and Control; C [__ ]

Spare Parts

Regul at ory Requi renents
Pre-startup Testing; G [_ ]
Proof of Performance; C [__ ]

P/ C F System; C, | ]
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Qualifications
SD-06 Test Reports
Test s.
Field Quality Contro
SD-07 Certificates
Equi prent Certificate of Confornance
SD- 10 Operation and Maintenance Data
Operation and Mai nt enance Manual Updates

3 QUALI TY CONTRCL

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

NOTE: The designer should review all federal

state, and |local regulations to determ ne the
appl i cabl e regul ati ons which may inmpact the design
of the PFCF system Specifically, water
regul ati ons shoul d be reviewed to deternine the
required effluent quality for a specific site. Air
regul ati ons should be reviewed to determine if tank
covers, vents, and enission control devices are
requi red. Hazardous waste regul ati ons, which cover
tank standards and secondary contai nnment, may apply
where the groundwater or |eachate being treated is
classified as a hazardous waste.

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

3.1 Regul at ory Requi renents

otain all permits, certifications, and/or neet the regulatory
requi renents necessary for the configuration, installation, startup, and
operation of the treatnent plant. Ensure all work neets or exceeds
applicabl e mni mumrequirements established by federal, state, and | oca
laws and regulations. Notify the Contracting Officer within 30 days of a
change in regulatory requirenents which my affect the contract. Subnmit
permts, certifications, and/or substantive regulatory requirenents before
work starts plus copies of applications for permts and certifications not
required until later, along with a schedule for obtaining them Transport,
store and handl e equi pnent, raw materials (including reagents/additives),
contam nated materials, and treated materials in accordance with Sections
02 81 00 TRANSPORTATI ON AND DI SPOSAL OF HAZARDOUS MATERI ALS and 01 35 29.13
HEALTH, SAFETY, AND EMERGENCY RESPONSE PROCEDURES FOR CONTAM NATED SI TES

.3.2 Qualifications

Contractor and Subcontractors denmonstrate that their capabilities and
experience with simlar P/C/ F systens and applications are adequate to

supply, install, and operate a P/C/F systemto renedi ate [ground water]
[and] [landfill |eachate] [ ] by providing descriptions of at |east
[2] [ ] PIC/F full-scale renediation projects. Provide a field team
(consisting of [ground water] [and] [landfill |eachate] | ] unit

operators, quality control personnel, health and safety personnel
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1

supervisory engi neering, and technical staff) qualified to install and
operate the treatnent system Field team personnel are required to have a
m ni mum of [ ] years' experience in the installation and operation of
simlar treatment systenms and show evi dence of satisfactory operation for
each installation. WIlding procedures and welders are required to be
qgqualified in accordance with the code under which the welding is specified
to be acconplished. Submt [one] | ] [copy] [copies] of qualified
procedures and list of identification synbols and nanes of certified

wel ders and wel di ng operators prior to the conmmencenment of wel ding
operations.

.4 DELI VERY, STORAGE, AND HANDLI NG

Store and protect fromincl enent weat her, excessive hunmdity and
tenmperature variation, and dirt, dust or other contam nants, per the
recomendati ons of the equi pnent manufacturer. The government is not
responsi bl e for danage caused by inproperly storing naterials.

5 SI TE CONDI Tl ONS

51 Anbi ent Condi ti ons

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: When tenperatures are bel ow freezing, the
treatment plant equi prent may not function properly
and efficiently. The general practice is to avoid
t he operation of an outdoor treatmnment plant during
extreme winter weather. In places where there is a
long wi nter season or in projects where plant
operation is required throughout the year to neet
the project schedule, the renediation activities
shoul d be perfornmed inside a building with proper
heating and ventilation. For outdoor operations,

pi pi ng and equi prent shoul d be designed with freeze
protection by insulation and heat-tracing.

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

Ensure the P/C/ F systemis [operated continuously] [not operated] | ]
during the winter when tenperatures reach freezing or below. Install the
system [ outdoors] [indoors] [ ]. Provide outdoor equipment wth
[insulation] [ ] and [heat tracing] [ ]. Ensure the systemis
equi pped with sufficient |ighting as shown on the draw ngs for security
purposes and for treatnent plant operation during inadequate daylight or
at night. Refer to Sections 23 09 00 | NSTRUVENTATI ON AND CONTROL FOR HVAC
and 26 56 00 EXTERI OR LI GHTI NG for proper heating, ventilation, air
conditioning, and illum nation

5.2 Exi sting Conditions

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

NOTE: Provide seismic requirenments, if a Government
designer (either Corps office or AAE) is the

Engi neer of Record, and show on the draw ngs.

Del ete the second bracketed phrase at the end of
this paragraph if seisnic details are not provided.
Pertinent portions of UFC 3-301-01 and Sections

13 48 73 SEI SM C CONTROL FOR M SCELLANEOUS EQUI PVMENT
and 23 05 48.19 [SEI SM C] BRACI NG FOR HVAC, properly
edited, must be included in the contract documents.
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perate the PPCF systemin a [renpte] [urban] [industrial] [comercial]
[residential] setting. The Contractor is required to become famliar with
the existing site conditions, including site location, site configuration
t opography, clinmate, site accessibility, and adjacent |and use. Ensure
the PFCF systemis designed for a soil bearing capacity of | ] MPa psf.
Provi de seismic protection [in accordance with U-C 3-301-01] [as shown on
t he draw ngs].

1.6 MAI NTENANCE MATERI AL SUBM TTALS
1.6.1 Spare Parts
Submit a list of spare parts with the manufacturer's part nunber, a

current unit price, [date of manufacturer] and source of supply for each
different material or equiprment specified, after approval of the rel ated

submittals and not later than [ ] months prior to the systemstartup
Include the following information on: 1) parts recommended by the
manuf acturer to be replaced during the first | ] years of service, 2)

a list of special tools reconmended by the manufacturer for each type of
equi prent furni shed including special tools necessary for adjustnent,
operation, maintenance, and di sassenbly and 3) spare parts data for each
different item of equi pnent and materials specified. At least tw (2)
sources of supply are suggested to be submtted.

PART 2 PRODUCTS

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 designer shoul d review t he nethodol ogi es
and results of the previously conducted treatability
testing and other predesign information, along with
the required effluent quality, to determine the
types and sizes of equipnent, the chem cals, and
chemi cal dosages to be specified.

As a mninmum the designer should provide a process
flow diagram (PFD), a piping and instrunentation

di agram (P& D), an instrunent index, a site |ayout
drawi ng, and an equi prent | ayout drawi ng. The PFD
shoul d depict the P/C/F and ancillary equi pnent
required for the specific water to be treated and

di spl ay the process design conditions for each

unit. Such process design conditions should include
consi derati on of m nimum average, and maxi num

val ues of each significant paraneter (e.g. pressure,
tenmperature, flowrate, etc.). The P& D should
define all piping and instrunentati on of the system
and shoul d include descriptive tag names for al

pi ping and fittings including materials of
construction, tag nunber, and line size. The P& D
draw ngs shoul d al so i nclude tag nunbers for al
instruments in accordance with ANSI/ISA 5.1. The

i nstrunment i ndex should include draw ngs detailing
the types of instrunents to be used, their range and
scal e, related appurtenances, and their associated
tag nunbers; all such information nmust be

coordi nated with the P& D

SECTION 46 07 13.13 Page 10



The designer should verify that the appropriate
(on/of f, proportional, set point, etc.) controller
to be used in the P/C/F systemfor chem cal feed
control is specified in Section 46 30 00 WATER AND
WASTEWATER CHEM CAL FEED SYSTEMS. The desi gner
shoul d provide a site layout drawing to indicate to
an equi pnent supplier what the general |ocation of

t he equi pnent will be and how nuch space is
avai l abl e for the proposed equi prrent. The designer
shoul d al so provide a detailed equi prent | ayout
drawi ng that identifies all the major equipnment and
their related orientations inside the site plan

Thi s equi pnment | ayout draw ng should indicate where
off-site piping and utility lines enter and/or |eave
the site. |If the equipnment |layout drawing is only a
suggestion or recommendation to the Contractor, the
desi gner should so state on the draw ng.

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

2.1 SYSTEM DESCRI PTI ON

2.1.1 P/ C F Systemnr Description

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: The system described in this paragraph

i ncludes the P/CF equipnment required for a water
treatment plant to renove dissolved nmetals. The
system can be a stand-al one system or it can be a
pretreatment system for other systenms such as air
stri pping, advanced oxidation, activated carbon

etc. Ancillary P/CF equipnment which nay be
required for pre-treatnent or post-treatnent of the
water is al so described and includes an equalization
unit, an oxidation/reduction unit, a clarification
unit, a post-pH adjustnment unit, and an effluent

hol ding unit. The precipitation, coagul ation, and
flocculation units nay be supplied by the Contractor
as individual pieces of equipnment or as a single,
integral unit. Typically, if a single unit is
supplied, it will incorporate the coagul ation
floccul ation, and precipitation equipnment within a
clarification unit. Alternately, a unit may be
supplied which performs two of the processes, e.g.
precipitation and coagul ation within one unit.

Thi s paragraph should be edited to identify only the
necessary equi pnent to suit conditions at the
project site. The design team should review

treat ment objectives, water characterization data
and results of previously conducted treatability
testing and ot her predesign information to deternine
t he equi pnent required.

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 Precipitation/ Coagul ation/Flocculation (P/C/F) systemis required to
be a fully integrated water treatnment plant which is designed to renove

di ssol ved heavy nmetals and solids from[groundwater] [and] [l andfil

| eachate] [ ]. The systemis required to include equipnment for [flow
equal i zati on,] wastewater conveyance, precipitation, coagulation
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flocculation, clarification, [post-pH adjustnent,] and treated effl uent
storage required to neet the specified perfornmance requirenents. Provide
the PFICF systemconplete with required instrunents, controls, and | oca
control panels. Provide a main control center to facilitate the overal
control of the treatnent plant. Factory or shop preassenbled all parts to
t he maxi mum extent possible, conpatible with transportation limtations
and equi pnent protection considerations. Mninmze field assenbly to the
assenbly of natch-nmarked conponents. Subnit installation instructions and
framed, typed operating instructions for posting and expl ai ni ng net hods of
checking the system for startup and normal safe operations, normal and
enmer gency shutdown operations, and procedures for safely starting and

st oppi ng each pi ece of equipnment within the system

.1.1.1 Equal i zation Unit

Provide the equalization unit with [one tank] [[ ] tanks] conplete
wi th accessories, mxers, piping, valves, [punps,] notors, and

i nstrunmentation and controls to provide a constant flow and contani nant
concentration to the subsequent treatment equi pnment. Furni sh conponents
of the unit as shown on the draw ngs.

.1.1.2 Oxi dati on/ Reduction Unit

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: Delete this paragraph if the contam nants in
the water to be treated do not include nmetals which
require reduction prior to precipitation (e.qg.
chrom um 6+), or netals which require oxidation
prior to precipitation (e.g., iron or manganese).

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 S R R R R R

[Provide the reduction unit with a mx tank, a nixer, a chemcal feed
systemfor acid addition, a chemical feed systemfor the reduci ng agent
addi ti on, piping, valves, punps, notors, pH controls, oxidation-reduction
potential (ORP) controls, and other instrunmentation and controls as

i ndi cated on the drawings.] [Provide the oxidation unit with a mx tank
a mxer, a chem cal feed systemfor oxidant addition, piping, valves,
punps, notors, oxidation-reduction potential (ORP) controls, and other

i nstrumentation and controls as indicated on the draw ngs.]

.1.1.3 Preci pitation Unit

Provide the precipitation unit with a mx tank, a mixer, a chemical feed
system for the precipitant addition, piping, valves, punmps, notors, pH
controls, and other instrunentation and controls as indicated on the

dr awi ngs.

.1.1.4 Coagul ation Unit

Provi de the coagulation unit with a mx tank, a mixer, a chenical feed
system for the coagul ant addition, piping, valves, punps, notors, and

i nstrumentation and controls as indicated on the draw ngs.

.1.1.5 Fl occul ation Unit

Provide the flocculation unit with a tank with accessories (e.g., nozzles,
supports, lifting lugs, etc.), a mxer, a flocculation chem cal stream

feed system for the coagulant aid addition, piping, valves, punps, notors,
and instrumentation and controls as indicated on the draw ngs.
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2.

.1.1.6 Clarification Unit

Provide the clarification unit with an inclined plate or tube type settler
with all necessary accessories (e.g., inlet distribution system separator
nodul e, skinmer, etc.), [a thickener,] a sludge renpval system piping,

val ve, punps, nmotors, and instrunentation and controls as indicated on the
dr awi ngs.

.1.1.7 Post - pH Adj ust ment Uni t

Provi de the post-pH adjustnent unit conplete with piping, chemcal feed
systenms for both acid and base addition, and in-line pH instrunentation
and controls as indicated on the draw ngs.

.1.1.8 Ef f | uent Hol di ng Unit

Provi de [one effluent holding tank] [] ] effluent holding tanks] to
store treated water for testing prior to discharging. Ensure all tanks
i ncl ude piping, valves, sanple taps, punps, and instrunentation and
controls as indicated on the draw ngs.

1.2 Per f or mance Requi rements

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

NOTE: The designer, in consultation with the
appropriate technical team personnel, should use the
treatability testing results and other predesign
information to set influent parameters, such as
maxi mum and m ni mum ground water and | andfil

| eachate flow rates, maxi num and nini mum
tenperatures, pH, viscosity, density, and nmaxi nmum
and m ni mum influent nmetals and solids
concentrations. The required effluent quality is
typically established by federal, state, or |oca
agency permt or regulation

The desi gner shoul d consider that fugitive em ssions
fromlandfill |eachates or contam nated groundwater
may have vol atil e conponents. Federal, state, or

| ocal air regulations should be consulted to
establish allowable air enmissions for the PIC/F
system

Performance requirements for the Contractor will

i ndicate that the supplied equi pment mnust be
operated to neet the required effluent quality.
Performance requirenments for the Contractor stated
in this paragraph should only apply to the
performance of the conplete system and not

i ndi vi dual pieces of equipnent. Perfornance
criteria and m ni num equi prent standards for

speci fic equi pnment should be listed under PART 2
PRODUCTS, where applicable.

Flow rates specified for the PPCF system should be
consistent with the punping rates required by
Section 23 21 23 HYDRONI C PUWPS or 22 13 29 SAN TARY
SEVERAGE PUMPS.
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Provide a P/CF system capabl e of processing [ground water] [landfill

| eachate] [ ] at the conditions provided bel ow

Fl ow Rat e
Maxi mum [ ] L gal per mnute
M ni mum [ ] L gal per mnute

Tenper at ur es

Maxi mum [ ] degrees CF

M ni mum [ ] degrees CF

I nfluent/Effluent pH

Maxi mum | nf | uent [ 1
M ni mum | nf | uent [ 1]
Maxi mum Ef f | uent [ 1]
M ni mum Ef f | uent [ 1

Li quid Properties

Liquid Viscosity [ ] centipoise |Ib-sec/(sq. ft.)

Li quid Density [ ] gmdm at [___ ] degrees CF

Maxi mum Ai r Em ssi ons

Particul ates [ 1 ppmv
Vol atil e Organic Compounds [ 1 ppmv
[ [__] ppmv

Space Availability

Maxi mum Ar ea [[___ 1 mfeet by [___ ] mfeet]
[[____ 1 square neters feet]
Maxi mum Hei ght [ ] mfeet

Provide a P/ C F system capabl e of neeting the maxi rum effluent netal s and
solids concentrations achieved in the previously conducted treatability
testing (report appended to this specification), as listed below at the

i ndi cat ed maxi mum concentrations. Influent and effluent solids are as
determ ned in accordance with Part 2000 Physical and Aggregate Properti es,
and netals as determned in accordance with Part 3000 METALS of AWM 10084:
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Maxi mum | nf | uent Maxi mum Ef f | uent
Concentration ng/L Concentration ng/L

Total Cadmi um [ 1] [ 1]

Hexaval ent Chroni um [ 1] [ 1

Total Chronium [ 1] [ 1

Total Copper [ 1 [ 1]

Total Iron [ 1] [ 1

Total Lead [ 1] [ 1

Total Mercury [ 1 [ 1]

Total Nickel [ 1] [ 1

Total Silver [ 1] [ 1

Total Zinc [ 1] [ 1]

TSS [ 1 [ 1

DS G G

Ensure the P/C F systeminstrunmentation and controls have the necessary
accuracy and sensitivity to neasure and control the operating ranges of
the specified equipnent. Perform sanpling and analysis in accordance wth

1.

2.1.3 Results of Previously Conducted Treatability Studies

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

NOTE: Treatability testing reports should be
appended to this specification to enable the
Contractor to make a full evaluation of the testing
net hodol ogi es used, the results of the testing, and
to evaluate the conpl eteness of necessary data
gathering. The Contractor will use these
treatability testing reports along with the required
effluent quality to select the specific PPCF

equi prent (including ancillary equi pnent) required
to neet the specified performance requirenents.

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

Even t hough net hodol ogi es and results of the previously conducted
treatability studies in Appendix [ ] have denmpnstrated that P/ICF is
capabl e of nmeeting the post treatnent criteria identified in this section
perform an i ndependent eval uation of these studies and results in
accordance with ASTM D2035. Based on the Contractor's own interpretation
of all treatability study results, provide a full scale treatment plant
whi ch neets the performance requirements identified in this section
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2. 1.

Uilities

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 | ocations and details (such as utility
poi nt of contact, sizes, capacities, and flows) of
the utility hookups shoul d be provided on the
drawi ngs for the Contractor to use.

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

Provide the utilities associated with the installation and operation of
the treatnent plant including, but not limted to: tel ephone, electricity,
water, [gas], sanitary and solid waste facilities. The [tel ephone]
[electricity] [ ], [stean] [water] [gas] [sanitary] | ], and
[solid waste facilities] | ] are available at the site. Refer to the
draw ngs for hookup | ocations.

2. 1.

Design Subnitta

Submit the follow ng itens:

a.

Detail ed drawi ngs of clarifiers show ng the di nensions, nozzle
orientation and el evati ons, interconnecting piping, equipnment |ayout,
hydraulic profile, and other details required to denonstrate that the
unit has been coordi nated and properly functions as part of the
overall P/C/F system Show proposed |ayout, foundation requirenents
(to include seismc considerations in seismcally active areas and
soi | s assunptions based on site specific geotechnical information),
anchorage of equi pment and accessories, installation/connection
details, and equi pment relationship to other parts of the work

i ncludi ng clearances for installation, naintenance and operation
Submit nanufacturer's descriptive data, specifications, technica
literature, utility requirenents, performance charts and curves, and
catalog cuts for the clarifier

El ectrical one-line diagranms for instrunentation and controls,
illustrating all electrical components (notor controls, disconnects,
starters, selector switches, pushbuttons, pilot lights, conduit, wre,
etc.), electrical |oad analyses, cable and conduit schedul es

(i ncluding conduit designation, materials of construction
descriptions for each conduit of the end points of each conduit
segnent in a run, wire count by number, type and size, wire |length,
etc.), and conplete control |adder |ogic diagrans. Coordinate al
control |adder |ogic diagrans between conponents and | adder rungs to
illustrate conponent tag nanes for all relays, tiners, selector

swi tches, pushbuttons, pilot lights, etc. Nunber tag wires and
termnals. Distinguish term nal designations between term nals
contained within differing encl osures such as control panels,

equi pnment encl osures, notor control centers, etc. Ensure al
auxiliary relay contacts are illustrated and desi gnated. Nunber al

| adder rungs with cross referenci ng between all associ ated rungs.
Provide a narrative description that has been fully coordinated with
the | adder |ogic diagrams so as to fully describe all contro
operations, sequences, interlocks, alarmnms, and shutdowns for the P/ICF
systemincluding, but not limted to, flow control systens, |evel
control systens, pH ORP control systemns, chemical addition control
systenms, punp/valve controls, alarmand shutdown schenes, PLC

i nput/out put points, and all conponent interlocking. Designate the
| ocations of all control panels, equipnment encl osures, motor contro
centers, etc. on an equi pnent |ayout drawi ng. Submit nmanufacturer's
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descriptive data, specifications, technical literature, utility
requi renents, performance charts and curves, and catal og cuts for each
i nstrument and control comnmponent supplied.

A pre-startup test plan identifying the procedures and nethods used to
verify the integrity, calibration, and operability of the equipnent,

pi pi ng, electrical wiring, and instruments and control systens.

Speci fy acceptance criteria and tol erances to be achi eved during the
pre-startup testing within the plan.

A list of the PPCF system conponents and specify its required
performance criteria when operated using contam nated water. Ensure
the test plan describes the operating procedures to be followed during
the test period including detail ed descriptions of the measurenents,
record keepi ng, sanpling and anal yses to be performed to document t hat
performance criteria has been achieved. Address full-scale operation
of all equipnent, piping, electrical wiring, and instruments and
control systens included in the P/C/F systemw thin the plan

Manuf acturer's certificates attesting that the equi pnent neets the
specified requirenents. Date the statenment after the award of the
contract, state the Contractor's nane and address, nanme the project
and |l ocation, and list the specific requirenents which are being
certified. Ensure the certificate indicates the nmethods of testing
used.

[Six] [ ] copies of operation and nai ntenance manual s for the
P/ C F system cont ai ni ng the nmanufacturer's operating and nai nt enance
instructions for each piece of equipnent. Provide one conplete set
prior to the performance of the field test (see Paragraph Tests);
submit the remaining sets prior to startup. Furnish each set in |oose
| eaf three-hole ring binders. Inscribe the follow ng identification
on the covers: the words "OPERATI NG AND MAI NTENANCE | NSTRUCTI ONS, "
nane of equi pnent, nanme and | ocation of the building, name of the
Contractor, and contract number. Place cover sheets before
instructions identifying each subject. Use standard letter size paper
for instruction sheets, with larger sheets of drawings folding in to
approxi nately the sane size. |Include, but do not limt the
instructions to the foll ow ng:

(1) System | ayout detailing piping, piping supports, valves, and
controls.

(2) Approved wiring and control |adder |ogic diagrans prepared in
accordance with ANSI/|ISA 5.1 including a drawi ng i ndex, |egend and
synmbol s list, and abbreviation and identifiers.

(3) A narrative control sequence describing startup, operation, and
normal and energency shutdown to include the detail ed operationa
narrative described in Paragraph Control System

(4) Operating instructions for each equipnent, instruments and contro
system i ncl udi ng process nonitoring requirenents and
recomendati ons for operations reporting to docunment the results
of all process nonitoring.

(5) Maintenance instructions for each piece of equipnent, including

[ ubrication instructions and a troubl eshooting guide to help the
operator determ ne what steps to take to correct anticipated
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2.

2.

2

probl ens that may occur in the system

(6) Manufacturer's bulletins, cut sheets and descriptive data of
equi prent; submitted after approval of detail draw ngs, and not
later than [2] | ] months prior to delivery of the system

2 MANUFACTURED UNI TS
2.1 St andard Products

Provi de material s and equi pmrent which are the standard products of a

manuf acturer regularly engaged in the manufacture of such products and
that essentially duplicate itens that have been in satisfactory use for at
| east 2 years prior to bid opening. Provide new and unused equi pnent,
except for test equipnment. Were two or nore pieces of equipnent
perform ng the same function are required, they are required to be
products of the sane manufacturer. Equipnent is required to be supported
by a service organization that is, in the opinion of the Contracting

O ficer, capable of providing service, nmaterials, and equi pnent in an
expedi ent manner.

. 2.2 Tanks

Submit detailed drawi ngs of each tank show ng the dinensions, nozzle
orientations and el evations, interconnecting piping, equiprment |ayout,
hydraulic profile, and any other detail required to denonstrate that the
tank has been coordinated and properly function as a part of the overal
P/ICF system On the draw ngs, show the proposed | ayout, foundation

requi renents, anchorage of equi pment and accessories, installation/
connection details, and equiprment relationship to other parts of the work
i ncludi ng clearances for installation, naintenance and operation. Submt
manuf acturer's descriptive data, specifications, technical literature, and
catal og cuts for each tank supplied.

.2.2.1 CGeneral Requirenents

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

NOTE: When required by the corrosive nature of
stored water, |ack of proper maintenance facilities,
or by climtic conditions, this paragraph will be
nodi fied to provide for corrosion all owance.

Det ernmi ne basic wind speed from ASCE-7. The

designer will choose between the AWM and AP
procedures. Use 1200 Pa 25 psf snow | oad for nost
heavy snow climates; delete snow | oad where nmaxi mum

snow is insignificant. In sonme cases, local clinmate

and topography will dictate that a value greater than
1200 Pa 25 psf be used for snow | oading.

In sone application, wastewaters may require closed
tanks to contain and/or control air em ssions. VOCs
fromlandfill |eachate or groundwater from

contam nated plunes can require closed tanks for the
entire system Show all process nozzles, spare
nozzl es, vents, drains, and nanhol es on the P& D

If tanks are located inside a roomor building, the

desi gner can delete the wi nd | oading requirenents.
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
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Use manufacturer's standard size tanks whenever possible. Tank
construction material and paints, coatings, or liners are required to be
conpatible with the wastewater to be stored. Select tank dinmensions to
fit the avail abl e space as shown on the drawi ngs. Unless noted otherw se
on the drawi ngs, include flanged fittings for inlet, outlet, overflow and
drain on each tank. Provide manhol es when shown on the drawi ngs. Provide
hol d down lugs to anchor the tank to the base. Provide influent and

ef fluent baffles and weirs to avoid short circuiting. Ensure the tank
geonetry conmbined with m xer design to avoid dead spots and excessive
turbul ence relative to internal tank baffles and mi xer orientation

Ensure the system provides for conplete mixing. Tanks supplied as part of
the PFC F systemare required to neet the follow ng nonmi nal size

requi renents:

Type of tank Desi gn Hydraulic Retention Time (HRT)
M ni mum Maxi mum
Equal i zati on Tank [2] [___1 hrs
Oxi dat i on/ Reducti on Tank [5] [____ ] mn
Preci pitati on Tank [5] [____ ] mn
Coagul ati on Tank [1] [____ 1 min [2] [____] nin
Fl occul ati on Tank [20] [____ ] mn
Ef fl uent Hol di ng Tank [5] [____ ] mn
[ [ ] mn

Desi gn, fabrication, and erection of the tank in accordance with [ AWM D100
] [API Std 650] [AWM D103] except as nodified herein. M nimum equi prent
design life: [ ] years. Design tanks for a [basic w nd speed of

[ ] kni hour nph in accordance with ASCE 7 or designed in accordance
with [ AWM D100] [ AWM D103] [API Std 650] wind | oad design, whichever

provi des the greater pressure.] [snow | oad of [1200 Pa25 psf] [] ] kPa
psf]][freeboard of [03nml ft][__ ].] UWilize a safety on overturning of

el evated tanks under design wind load of 1.33 minimum \en a footing is
requi red, use an inverted truncated pyram d of earth with 2 on 1 side

sl opes above top of footing in determining overturning stability.

2.2.2.2 Tank Construction Materials

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: Tank shell thickness should be cal cul at ed
usi ng AWM D100, AWM D103, or API 650 procedures
The strength of the materials of construction for

each tank should include allowances specified herein.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

2.2.2.2.1 Car bon Stee

Carbon steel sheet is required to be hot rolled in accordance with

ASTM A283/ A283N Grade Cwith a mininumyield of 476 MPa 40,000 psi; use a
m ni mum t hi ckness of 3.4 mr 10 gauge. Ensure structural steel conforms to
ASTM A36/ A36N and [ AWM D100] [ AWM D103] [API Std 650] for steel tanks.

SECTION 46 07 13.13 Page 19



2.2.2.2.2 Pol yet hyl ene
Provi de pol yet hyl ene tanks manufactured in accordance with ASTM C582.
2.2.2.2.3 Stai nl ess Stee

Ensure stainless steel conforns to the material specification for 304SS,
316SS, 316LSS, 317SS.

2.2.2.2.4 Structural Steel

Ensure structural steel conformto ASTM A36/ A36IN
2.2.2.2.5 Fi ber gl ass

Provi de fiberglass tanks in conformance with ASTM D3299.

2.2.2.3 Corrosi on Al |l owance

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 desi gner shoul d specify a m ni mum
corrosion allowance for wetted surfaces giving
consideration to the types of liquids to be stored,
t he vapors above the liquids, and the atnospheric

environnent. It is expected that sone tanks in the
P/ C F system may have a | ow pH and sonme may have a
hi gh pH, and others will have contam nants and

chemical s at varying concentrations. A corrosion

al | owance can be cal cul ated using avail abl e
corrosion rate infornmation frommaterial suppliers
or National Association of Corrosion Engineers
(NACE) standards. The designer should take into
account the changes in tenperature over the range of
operating conditions and the effects of |iquids and
vapors on the materials of construction

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

Corrosion all owance is dependent upon the materials of construction and

finish coatings. Corrosion allowances are to be calcul ated as foll ows:

For a lined interior finish, corrosion allowances are allowed to be [0.0 nm
0.0 inches] [ ]. For a coated or painted interior finish, the
corrosion allowance is allowed to be [0.0 mv 0.0 inches] | ]. For

tanks with no protective finish, the corrosion finish is required to be |
0.0 mr 0.0 inches] | ].

2.2.2.4 Shop Fabrication

Performall welding in conformance with [ AWM D100] [ AWM D103] |

APl Std 650] using ASME certified welders. Ensure all shell seans are
full penetration using Sub Arc Welding (SAW. Ensure other seans are nmade
with [Gas Metal Arc Welding (GVAC)] [ Shielded Metal Arc Wl ding (SMAQ) ]
[Flux Cored Arc Welding (FCAW] [Subnerged Arc Wl di ng] processes.

2.2.2.5 Bolts
Bolts used in the shell joints are required to neet the requirenents of

Section 2.2 of AWM D103. Bolts used in tanks designed under [AWMN D100] [
APl Std 650] are required to neet the requirenents as specified in |
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AWM D100] [API Std 650].
2.2.2.6 Gasket s

Ensure all bolted connections use gaskets of suitable chenical resistance
for the service. Gaskets used to seal bolted joints in tanks are required
to neet the requirenents of AWM D103 Section 2.10.

2.2.2.7 Accessori es
2.2.2.7.1 Manhol es and Pi pe Connecti ons

Manhol es and pi pe connections are required to neet the m ni mum
requi renents of [AWM D100] [ AWM D103] [API Std 650]. Provide the
nunber, type, elevation, orientation, and size of manhol es and pi pe
connections [as shown on the draw ngs] [provided by Contractor].

2.2.2.7.2 Baffl es, Wirs, and Overfl ow Pi pes

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

NOTE: Design each tank with an overflow that will
pi pe, channel, or otherw se direct an overfl ow ng
tank to a contai nment area or to the next tank in
the system |If a weir or exit pipe is plugged and
cannot pass the maxi num process flow rate,

wast ewat er nust be contained to prevent spills.

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

Design inlet baffles to dissipate influent flow energy at maxi num fl ow
rates and to avoid short circuiting to effluent weirs. Wirs for the
tanks are required to consist of an overflow weir and outside drop pipe,
adequat el y supported and capabl e of discharging the design flowrate with
[ ] mr inches of head. [Install the top of the weir | ] mr inches
bel ow [the top edge of the tank] [overflow height].] [as indicated.]
Provide all tanks with emergency overflow outlets to direct overfl ow of
wast ewater to a containnment area. Terminate the overflow pipe 300 to 600
nr 1 to 2 feet above grade and fit it with a flapper valve or screen to
prevent ingress of birds, insects, or snall aninals of any kind. Design
internals to neet the requirements of [ AWM D100] [ AWM D103] [API Std 650

].
2.2.2.7.3 Vent s

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

NOTE: Vents on covered tanks should be designed to
al | ow vapor control systens to be attached. Design
tank vents in accordance wth guidelines published
in the Arerican Institute of Chemi cal Engi neers
(AICHE) &3 "Cuidelines for Safe Storage and Handl i ng
of Hi gh Toxic Hazard Materials" (1988), and API
Publ i cati on 2557 "Vapor Collection and Contro
Options for Storage and Transfer Operations in the
Petrol eum I ndustry" (1993).

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

On covered tanks, weld the vent to a cover plate on the roof. Provide
tank manufacturer's standard type mushroomvent with bird and insect
screen. Design vent as specified by [ AWM D100] [ AWM D103] [API Std 650
]. Size the open area of a vent screen at 50 percent in excess of the
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[ ] L/second gpnm punp-in rate and [ ] L/second gpnm punp-out rate
Screening for vent is required to conformto [ AWM D100] [ AWM D103] |

APl Std 650] ensuring fail-safe operation in the event that screen frosts
over. Ensure the bottom of the screen is sufficiently elevated for snow
consi deration in the area.

2.2.2.7.4 Ladders and Safety Devices

Provi de an outside access | adder on tanks greater than 1.5 m 5 feet in

hei ght. Provide | adders and safety devices in accordance with [ AWM D100]
[ AWM D103] [API Std 650]. Locate |adders as shown on the drawings. In
addi ti on, provide safety cage, rest platforns, roof |adder handrails, and
ot her safety devices as required by federal or local |aws or regul ations.

2.2.2.7.5 Scaffol d and Cabl e Support

I ncl ude attachment rings or hooks on the inside and outside of closed top
tanks, at four points at the top of walls, to secure scaffolding and cabl e
support during nmintenance activities.

2.2.2.7.6 M scel | aneous Tank Accessories

Ensure m scel | aneous tank accessories, such as support |egs, saddles,
skirts, lifting lugs, etc., conformto [ AWM D100] [ AWM D103] [API Std 650

1.
2.2.3 Chemi cal Feed Systemns

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 designer nust verify that appropriate
(on/of f, proportional, set point) controller is
specified in Section 46 30 00 WATER AND WASTEWATER
CHEM CAL FEED SYSTEMS

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

Provi de chenical feed systens in accordance with Section 46 30 00 WATER
AND WASTEWATER CHEM CAL FEED SYSTEMS. Furnish control signals and wring
to the chemical feed controllers in accordance with the requirenents of
this section.

2.2.4 M xers

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: Different types of nixers can be used for a
P/ICF treatment systemincluding: inpeller, jet and
in-line static mxers. Delete itens that are not
required. Inpeller mxers are divided into three
groups: propellers, turbines, and paddl es. Turbine
and propeller mxers are used for rapid m xing
applications while paddle mxers are typically used
in flocculation.

Propell er m xers are high speed m xers, operated on

| ow horsepower, which are used prinarily for flash

m xi ng applications. Propeller speeds range from
400 rpmto 1750 rpm Wen top entry is required

the propeller mxer is nmounted angled and off

center. \Were side entry is reconmended, the
propeller mxer is nmounted horizontally, offset from
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the centerline of the tank.

Turbine mxers are primarily used in | ow speed
applications where heavy solids may be generated and
a large mixing energy input is required to keep the
solids in suspension. These type mxers can be used
for equalization of the wastewater, flash m xing or
floccul ation. Turbine speed ranges fromb55 to 125
rpm The turbine nmixer is typically nounted
vertical, one half to one dianeter off the floor of
the m xi ng chanber. In an unbaffled tank the unit
is mounted off center. 1In a baffled tank the unit
is nounted on center.

Paddl e m xers are | ow speed m xers whose peri pheral
paddl e speed typically varies from 0.15 to 0.61 m sec
0.5 to 2.0 feet/second. Paddle mxers are used
primarily in flocculation applications.

Jet mxers use hydraulic action for mixing resulting
in lower capital and operating costs as conpared to
i mpel l er mxers. Jet mixers are used only for rapid
m xi ng, and are not suitable for flocculation due to
the high pressure liquid ejected at the di scharge
nozzl e, which can break up the floc previously

f or med.

Static nmixers are typically installed downstream of
chemical addition points for blending or dispersion
applications. They are used in conbination with

net eri ng punps and nust be sized based on the flow

rate. In-line static mxers use hydraulics for
m xi ng i nstead of inpellers, requiring no external
power and no mai ntenance. In-line static nixers

have high head | osses up to 1 m 3 ft; and the mean
tenporal velocity gradient G cannot be changed to
neet varying requirenents.

M xers are usually sized based on liquid viscosity,
liquid tenmperature and |liquid density anbng ot her
paranmeters. However for each of the m xing

| ocations, at nost sites, it is expected that the
viscosity and density will not be significantly
different fromwater; if that is not the case, the
desi gner shoul d specify the requirenents that the
m xi ng device must neet.

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

Furni sh m xers on each tank or

t anks,

conpl ete m xing and mi xer support as required. Submt detailed
of each m xer including dinmensions, nounting details, wiring, schematics,
and any other details required to denpnstrate that the system has been
coordi nated and properly functions as a unit. Subnmit nanufacturer's
descriptive data, specifications, technical literature, utility
requi renents, performance charts and curves, and catal og cuts for each
m xer suppli ed.
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2.2.4.1 Equal i zation Unit M xer

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: Because the water level in the equalization
tank varies, the designer must specify the nnimum
water |evel at which the mixer will be turned off to
avoi d burning out the m xer notor.

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

M xers are required to be a [propeller] [turbine] [paddle] [jet] type
m xer. Nunber of mxers: [ .

a.

Ensure propeller, turbine, or paddle mxers neet the follow ng

requirenents. Munting: [[top] [side] [bottom entering] | ].
M xer speed: [constant] [variable] at a maxi mum rpm of [ .

Vari abl e speed turndown ratios are required to be [4:1] [ ].
Design m xer to develop a velocity gradient (G value) not |ess than
[300] [ ] sec-1. Munt nixers [angled and of f center]

[horizontally offset fromthe centerline of the tank] [vertical off

center] | ] of the mixing chanber. Shaft construction: [carbon
steel] [316 stainless steel] | ]. Inpeller construction: [carbon
steel] [316 stainless steel] | ]. Design nixer bearings to
operate continuously at full load for [100,000 hours] [ ] before

repl acenent.

Jet mixers are to consist of, but not be limted to, a jet notive punp
to circulate liquid in the m xing basin; jet mxing nozzle assenbly,
retrieval systemand in-basin secondary fluid lines. Design jet m xer
to obtain a maxi mum nmean velocity of [100] [ ] sec-1 or Ft)

val ues of [104] [ ]. The jet notive punp is to driven by
subnersi ble non-clog units. Provide notors that operate on 230/ 460
volt, three phase, 60 hertz power supply. Provide nozzle assenbly and
pi pi ng made of [plastic] [or] [stainless steel] | ] material to
prevent corrosion by process |iquid.

2.2.4.2 Precipitation Unit M xer

Achi eve m xing by use of a [propeller] [turbine] [jet] [in-line static]
type mxer. Number of mxers: | .

a.

Provi de propeller or turbine type mxers that neet the follow ng

requirenents. Munting: [[top] [side] [bottom entering] | ].

M xer speed: [constant] [variable] at a maxi mumrpm of [ ].

Vari abl e speed turndown ratio is required to be [4:1] | ]. Design
m xer to develop a maxi numvel ocity gradient (G value) not |ess than
[300] [ ] sec-1. Munt nixers [angled and of f center]
[horizontally offset fromthe centerline of the tank] [vertical off
center] | ] of the mixing chanber. Shaft construction: [carbon
steel] [316 stainless steel] | ]. Inpeller construction: [carbon
steel] [316 stainless steel] | ]. Design nixer bearings to
operate continuously at full load for [100,000 hours] [ ] before

repl acenent.

Provide jet mxer consisting of, but not limted to, a jet notive punp
to circulate liquid in the m xing basin; jet mxing nozzle assenbly,
retrieval systemand in-basin secondary fluid lines. Design the jet

m xer to obtain a nean velocity of [25-100] [ ] sec-1 or Ft)

val ues of [103-104] | ]. The jet notive punp is required be
driven by submersible non-clog units. Provide notors that operate on
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230/ 460 volt, three phase, 60 hertz power supply. Provide nozzle
assenbly and pi ping nade of [plastic] [or] [stainless steel] | ]
material to prevent corrosion by process |iquid.

Provide in-line static m xers that nmeet the foll owi ng requirenents.
Maxi mum preci pitant feed rate: [ ] L/s gpn. Provide in-line
static mixers with a helical shaped el ement which is nade of the sane
material as the housing wall. The sealing edge between the el enent
and housing wall is required to create an integral unit without pieces
to fatigue or vibrate. Ensure the in-line static mxers incorporate

t he required nunmber of elements to provide conplete mxing at al
design conditions. Size the mxer to fit | ] mr inches dianeter
conveying pipe. Mterials of construction: [carbon steel] [stainless
steel] [polyethylene] [polypropylene] [FRP] [Teflon] [ ].

2.2.4.3 Coagul ation Unit M xer

Achi eve m xing by use of a [propeller] [turbine] [jet] [in-line static]
type mxer. Nunmber of mxers: | .

a.

Propeller or turbine nmixers are required to neet the follow ng

requi renents. Munting: [[top] [side] [bottom entering] [ ].

M xer speed: [constant] [variable] at a maxi numrpm of [ ].

Vari abl e speed turndown ratio is required to be [4:1] | ]. Design
m xer to develop a velocity gradient (G value) not |ess than [300]

[ ] sec-1. Mount nixers [angled and off center] [horizontally

of fset fromthe centerline of the tank] [vertical off center] [ ]
of the mixing chanber. Shaft construction: [carbon steel] [316
stainless steel] [ ]. Inpeller construction: [carbon steel] [316
stainless steel] [ ]. [Provide][Do not provide] the m xer support
with the mixer. Design nmixer bearings to operate continuously at ful
| oad for [100,000 hours] | ] before replacenent.

Jet mxers consist of, but are not be linited to, a jet notive punmp to
circulate liquid in the mxing basin; jet mxing nozzle assenbly,
retrieval systemand in-basin secondary fluid lines. Design jet nxer
to obtain a nean velocity of [25-100] [ ] sec-1 or t) val ues of
[103-104] [ ]. The jet notive punp is to be driven by subnersible
non-clog units. Provide notors that operate on 230/460 volt, three
phase, 60 hertz power supply. Provide nozzle assenbly and piping made
of [plastic] [or] [stainless steel] [ ] material to prevent
corrosion by process liquid.

Provide in-line static mxers that nmeet the foll ow ng requirenents.
Maxi mum coagul ant feed rate: | ] L/s gpn. Provide in-line static
m xers that have a helical shaped el ement which is made of the sane
material as the housing wall. The sealing edge between the el ement
and housing wall is required to create an integral unit without pieces
to fatigue or vibrate. Provide in-line static mxers that incorporate
t he required nunber of elenments to provide conplete mxing at al
design conditions. Size the mxer to fit [ ] mr inches dianeter
conveying pipe. Mterials of construction: [carbon steel] [stainless
steel] [polyethylene] [polypropylene] [FRP] [Teflon] [ ].

2.2.4.4 Fl occul ation Unit M xer

Provide m xers that are [turbine] [paddle] type mixers. Nunber of m xers:

[

]. Mounting: [[top] [side] [bottom entering] [ ]. M xer speed:

[constant] [variable] at a maxi mumrpm of | ]. Variable speed
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2.

turndown ratio is required to be [4:1] | ]. Design nixer to develop a
maxi mum vel ocity gradient (G value) no nore than [100] [ ] sec- 1.

Mount mi xers [angl ed and off center] [horizontally offset fromthe
centerline of the tank] [vertical off center] [ ] of the m xing
chanmber. Shaft construction: [carbon steel] [316 stainless steel]

[ ]. Inpeller construction: [carbon steel] [316 stainless steel]

[ ]. [Provide][Do not provide] mixer support. Design mxer bearings
to operate continuously at full load for [100,000 hours] [ ] before
repl acenent .

.2.4.5 Ef fl uent Hol ding Unit M xer

Achi eve m xing by use of a [propeller] [turbine] [jet] [in-line static]
type mxer. Nunber of mxers: | .

a. Provide propeller or turbine nmixers nmeeting the follow ng

requi renents. Munting: [[top] [side] [bottom entering] | ].
M xer speed: [constant] [variable] at a maxi mumrpm of [ ].
Vari abl e speed turndown ratio is required to be [4:1] | ]. Design

m xer to develop a velocity gradient (G value) not |ess than [300]
] sec-1. Munt nixers [angled and off center] [horizontally

of fset fromthe centerline of the tank] [vertical off center] [ ]
of the mi xing chanber. Shaft construction: [carbon steel] [316
stainless steel] [ ]. Inpeller construction: [carbon steel] [316
stainless steel] [ ]. [Include][Do not include] mi xer support.
Desi gn m xer bearings to operate continuously at full |oad for

[ 100, 000 hours] [ ] before replacenent.

b. Provide jet mxers consisting of, but not limted to, a jet notive
punp to circulate liquid in the mxing basin; jet mxing nozzle
assenbly, retrieval systemand in-basin secondary fluid lines. Design
jet mxer to obtain a nean velocity of [25-100] [ ] sec-1 or t)
val ues of [103-104] | ]. The jet notive punp is to be driven by
subnersi bl e non-clog units. Provide notors that operate on 230/ 460
volt, three phase, 60 hertz power supply. Provide nozzle assenbly and
pi pi ng made of [plastic] [or] [stainless steel] | ] material to
prevent corrosion by process |iquid.

2.5 Clarifiers

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 specifies only inclined plate
or tube settlers. The inclined plate or tube
settler requires mnimum space, no noving parts
(therefore mnimzing mai ntenance), |ess potentia
for short circuiting, and generally |ower capital
and operating costs than conventional clarifiers.

For nmetallic sludges, the overflow rate typically
ranges from 2.1 to 4.2 L/s/sq. m 360 to 720 gpm sq
ft. and generally will not exceed 5.9 L/s/sq. m 1000
gpni sq. ft.

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

Clarifier is required to be an inclined [plate] [or] [tube] settler
designed to neet the follow ng conditions:

a. Influent pH Maximum [ ], Mnimm [ ].

b. Solids Loading: | ] kg/day | bs/day.
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c. FEffluent TSS: | ] mg/L.

Provide for an effective surface overflow rate of | ] L/nmB/n2.s gpd/ft2
and a detention time of [2] [ ] hours at the design flow rate.
Clarifiers are required to include, at a nmnimm the follow ng
accessories: influent distribution system a separator nodul e consisting
of [corrugated plate packs,] [inclined tube packs,] skimer nmechanismwth
scum col |l ecti on trough, sludge rempoval system effluent collection flunes,
access | adder, operating platform associated piping, fittings, sanpling
val ves, and a sl udge hopper

.2.5.1 Clarifier Vesse

Construct the bottomand sides of the clarifier vessel 6 mr 1/4 inch

m ni mum t hi ckness carbon steel plate nmeeting or exceedi ng ASTM A36/ A36\.
Provi de the vessel conplete with inlet, outlet, overflow, and drain
connections. The structural steel franmework is an integral part of the
vessel to ensure it is self-supporting. Design the clarifier for seismc
forces in accordance with paragraph Existing Conditions.

.2.5.2 Influent Distribution and Effluent Collection Systens

The influent distribution systemdi ssipates the entrance energy and
equal i zes flow to the separator nmodule. Include weirs and baffles to
control the local velocities and elimnate short circuiting. Use

adj ustabl e weirs al ong each effluent collection flune to maintain uniform
flow distribution.

.2.5.3 Separ at or Modul e

Construct the separator nodul e using [parallel corrugated plates placed [
38 mm 1-1/2 inches] [] ] mr inches] apart] [inclined tubes at [45]
[60] [ ] degrees fromthe horizontal]. The separator nodule is
required to be constructed to be renovabl e for naintenance and

i nspection. Construct the separator nodule with corrosion resistant
materials. Provide [corrugated plate packs] [tube packs] constructed of
[fiberglass reinforced plastic] [polypropylene] [coated steel] [stainless
steel] [ ].

.2.5.4 Ski mer and Sl udge Col | ecti on/ Thi ckeni ng Devi ces

The nmechani cal skimer and drive is required to continuously coll ect
floating scumand renove it to a collection trough. Equip the sludge
hol di ng conpartnent with a hopper bottom having sides tapering downward at
an angle not |ess than [55] [ ] degrees above horizontal for sludge
coll ection. The sludge hopper is to be mounted in a [fixed] [renovabl e]

[ ] position and be equipped with a vibrator pack for sludge

t hi ckening. Size the sludge hopper to provide a mninumof | ] L
gal l ons of sludge storage. Provide a flanged outlet for each hopper which
connects to a punp for sludge renoval.

.2.5.5 M scel | aneous
Supply the clarifier with a steel platformaround the perineter conplete
with | adder, handrail, and toe plates. Paint in confornance with Sections

09 90 00 PAI NTS AND COATI NGS and 09 97 02 PAI NTI NG HYDRAULI C STRUCTURES
unl ess ot herw se i ndi cat ed.
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2.2.6 Pi pi ng/ Val ves

Provi de piping and valves for chem cal feed in accordance with Section
46 30 00 WATER AND WASTEWATER CHEM CAL FEED SYSTEMS. Install |ow point
drains in interconnecting piping.

2.2.7 Punmps

Provi de punps that nmeet the followi ng requirements. Provide punps for
specific services and accessories per the follow ng specifications.

2.2.7.1 Wat er Punps

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

NOTE: Water punps include, but are not linted to,
the foll ow ng: equalization transfer punps, water
punps for chenical dilution, and effluent water
recycle and di scharge punps. Water punps may be
hori zontal or vertical centrifugal punps. Delete

and/ or add paragraphs to neet job requirenents.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Desi gn water punps in accordance with Section 23 21 23 HYDRONI C PUMPS.

2.2.7.2 Chemi cal Metering Punps
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NOTE: Chenical metering punps may be piston,
positive displacement diaphragm or bal anced

di aphragm punps. The unit application depends on
t he pressure involved, corrosiveness of the
chemical, feed rate, accuracy required, viscosity
and specific gravity of the fluid, other liquid

properties, and the type of control
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

Manuf acture and install chemical netering punps in accordance with Section
46 30 00 WATER AND WASTEWATER CHEM CAL FEED SYSTENMS

2.2.7.3 Sl udge Punps
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NOTE: Sl udge punps may be centrifugal, diaphragm
(air operated) or progressive cavity. The unit
application depends on the pressure involved, the
punpi ng rate (constant or variable), the specific
gravity of the sludge and the type of control

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

Manuf acture and install sludge punps in accordance with Section 22 13 29
SANI TARY SEWERAGE PUMPS.

2.2.8 El ectrical Equi prent
2.2.8.1 Cenera
Provide electrical equipnment and wiring in accordance with Section 26 20 00

| NTERI OR DI STRI BUTI ON SYSTEM and i n conformance wi th NFPA 70. | nst al
circuits in accordance with Sections 33 71 01 OVERHEAD TRANSM SSI ON AND
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2.

2.

DI STRI BUTI ON and 33 71 02 UNDERGROUND ELECTRI CAL DI STRI BUTI ON

2.8.2 El ectric Mdtors

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: Electrical notor driven equi pnent shoul d be
provi ded conplete with notors, notor starters, and

controls.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Provide for each motor a circuit breaker type conbination notor circuit
protector, conplete with properly sized thernmal overload protection on
each phase, along with a hand-off-autonmatic (HOA) selector switch; red and
green pilot lights; nanual reset pushbutton; and all other appurtenances
necessary for the notor control specified. Ensure each notor has
sufficient capacity to drive the equi pnent at the specified capacity at or
below a 1.0 service factor and wi thout exceeding the nameplate rating of
the notor when operating at the specified electrical systemvoltage and
frequency. Each electric nmotor-driven piece of equipnent is required to
be driven by a chenical/mIl duty, [explosion-proof] [totally-enclosed fan

cooled (TEFC)] [totally-enclosed non-ventilating (TENV)] [ ] rmotor
rated for continuous duty at a 40 degrees C anbient tenperature. Provide
motor with a [1.15] [1.0] [ ] service factor. Ensure all notors

conformto the respective sections of NEMA Mz 1. Three phase notors are
required to be squirrel-cage induction type having nornal -starting-torque
and | owstarting-current characteristics. Size motors with sufficient
power and torque so that the naneplate power rating, w thout consideration
of the service factor, is not exceeded under any operating condition
Provi de adequate thrust bearings in the notor to handl e any thrust forces
that are transnitted to notor under any operating condition. Three phase
notors are required to be rated at 230/460 volts, 60 hertz. Fractiona

hor sepower notors are required to be 115 volts, 60 hertz. Stanp all notor
nanepl ate i nformati on on the attached nameplate in accordance with the
requi renments of NEMA M5 1. Supply notors that have a prem um efficiency
design, class F insulation, automatic thermal protection of the stator

wi ndi ngs, and standard NEMA franme ratings.

2.9 I nstrunentati on And Contro
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NOTE: Instrunentation and control systens are used
in water treatnment to ensure consistent quality, to
optim ze process reliability, to assist operating
personnel in nonitoring process operations, and to
m ni mze operating costs. The neasurenent and
control instruments nmay range froma sinple contro
panel indicator to a conplex, multi-conponent,
progranmmabl e | ogic controll er based system

In devel opi ng the scope of the instrunentation and
control system design, the designer should consider
the followi ng paraneters: size of the plant, type
and conplexity of the treatnent process, type of
vendor -supplied controls, amount of funds avail abl e,
current design standards, discharge conpliance
criteria, special interfaces with other control
systems, and the ability of the owner to properly
mai ntain a control system Generally, the designs
of P/C/F systens incorporating manual operation
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would be linted to batch processes in which the
control of punps and chemical addition is
acconpl i shed by operator action. The continuous
operation of P/C/ F systems usually involves nore
conpl ex control schenes. Chemical addition can be
manual |y or automatically proportioned to flow
and/ or to other process feedback signals generated
by process instrumentation. The degree of

aut omation incorporated into the system design
general | y depends upon the conplexity of the
treatment system the renoteness of the site, the
pl anned | evel of operator attention, and the
duration of the project. Systens designed for
unattended operation would require the greatest
degree of automated systemcontrols. Contro
schenmes may include the use of renotely | ocated
programmbl e | ogic controllers, renmpte data
telenetry, and tel ecomunication systens.

The desi gner shoul d consider how the P/ C/F system
wi Il be operated for each site-specific

application. The equipnent used in a P/CF system
can be supplied to operate either in a batch or a
conti nuous node of operation. A batch operation may
be nore econonical than continuous operation when
wast ewater flows are small (less than 0.6 L/s 10 gpm
), or are intermttent from sources such as a smal
landfill |eachate recovery systemor small ground
wat er punping wells. Wen the wastewater flows are
larger than 0.6 L/s 10 gpm, continuous operation
shoul d be used. In the continuous node of

operation, all equi pnent would run uninterrupted and
t he wastewater would be fed to the systemat a
controlled rate.

If a batch operation is used, the designer mnust
deci de whether treatnent can be perforned in one
single tank or if multiple tanks are required. 1In a
single tank, the required chem cals for

preci pitation, coagul ation, and floccul ation are
added sequentially to the sane tank at a m xing
intensity appropriate for the chem cal being added.
Fol | owi ng chemical addition, all mxers would shut
down to allow a quiescent tine for settling to
occur. The settled sludge on the bottom of the tank
could be drawn off and the supernatant adjusted for
final pH The water can be stored in this one tank
until it is analyzed and discharged, or a separate
tank can be used to store the water. This type of
systemis appropriate for sites that generate small
amounts of water where the tinme to treat one batch
does not exceed the tine to generate a vol une of
water to be treated. A flow equalization tank nust
be provided to receive the water while treatnent is
occurring in the batch tanks.

Alternatively, if nore frequent treatnent is

requi red, batch treatnment can enploy multiple tanks
where one volunme of water is punped sequentially
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t hrough the precipitation, coagul ation

floccul ation, and clarification tanks. The

equi prent used in this systemwould be the sanme as
for a continuous operation, except that the

i nstrumentation and controls woul d be designed to
allow intermttent punping, nxing, and chem cal
addition rather than continuous. In either node of
operation, the controls can be designed to operate
the systemwi th 1) nanual control, 2) sem automatic
control, or 3) automatic control. The designer nust
sel ect the control schenme appropriate for the site
considering the complexity of the system and
personnel availability.

In manual control, the operator will start only one
process at atine (e.g., precipitation, coagul ation
floccul ation, clarification, etc.) and check the
results of each before starting next operation. In
sem automatic control, the operator nust be present
to start the P/C/F systemand transition from one
process to another will be controlled automatically
using either an electronic or pneumatic distributed
control system In automatic control, the entire
systemw || operated without an operator. The
normal running of the systemis linked to one or
nore governing factors (tank level, flowrate, etc.)
which will start up each system when set points are
reached. Maximumreliability of a fully automated
system can be obtained by using a logic contro
system whi ch checks that the orders given have been
received and carried out and, if not, stops the
operations and alarms the operator. Al controls
shoul d have manual override.
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Provide the instrunentation and control systemto be [batch] [on-off in
response to influent flow] [manual] [seni-automatic] [automatic] [ ]
with conplete electrical power, control and instrunentation as specified
or reconmended by the equi prent manufacturer for the safe operation and
supervision of the PPCF system Supply the instrunmentation and contro
package for the P/CF systemas indicated on the drawi ngs. Ensure the
probes for pH and oxi dati on reduction potential (ORP), neasuring devices,
and | evel sensors specified in the follow ng four subparagraphs are nade
of materials resistant to chemcal attack over a pH range of 2 to 12, and
suitable for a tenperature range from [0 to 100] | ] degrees C[32 to
212] | ] degrees F and for the liquid to be nobnitored. All enclosures
for pH flow, and level sensors and transmitters are to be rated NEMA 4X

.2.9.1 pH Moni t ori ng/ Contr ol

Provi de pH probes [where indicated on drawi ngs] [on the effluent |ine of
each reactor] for the purposes of pH nonitoring and/or pH control through
an associ ated control device (PLC, single |loop controller, etc.). Ensure
installed probes are easily renmovable without interrupting service.
Provi de probe materials that are resistant to operating pressures of up to

[ ] kPa psi. Interconnect the probes to associated
transmitters/indicators that are | ocated preferably in the main contro
panel . Connect probes to a m cro-processor based pH anal yzer having a 4

digit readout with 38 mr 1-1/2 inch high letters and an isolated 4 - 20 nA
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DC out put signal proportional to the pH  Ensure the accuracy of the pH
unit is plus or mnus 0.5 percent of full scale.

.2.9.2 ORP Mbni t ori ng/ Control

Provi de an oxidation reduction potential (ORP) probe [where indicated on
drawi ngs] | ] for the purpose of ORP nonitoring and/or control

Install probe so it is easily renpvable w thout interrupting service.
Supply probe materials that are resistant to operating pressures of up to

[ ] kPa psi. Interconnect the probes to associ ated
transmitters/indicators that are | ocated [preferably] in the main contro
panel . Connect the probe to a nicroprocessor based pH anal yzer having a 4

digit readout with 38 mr 1-1/2 inch high letters and an isolated 4 - 20 nA
DC out put signal proportional to the ORP. Ensure the accuracy of the ORP
unit is plus or mnus 0.5 percent of full scale.

.2.9.3 Fl ow Moni t ori ng/ Contr ol

Provi de flow neasuring devices [where indicated on drawi ngs] [on the
influent line] [on the effluent line] for the purpose of flow nonitoring
and/ or control. Install neasuring devices in a manner that ensures they
are easy to maintain without interrupting service. Supply neasuring
devices that are resistant to operating pressures of up to [ ] kPa psi
Connect neasuring devices to a mcroprocessor based flow anal yzer having a
digital readout with 38 mr 1-1/2 inch high letters and an isolated 4 - 20
mA DC out put signal proportional to the flow Ensure the accuracy of the
flow monitoring unit provided is plus or minus 0.5 percent of full scale.
Coordi nate the type of flow neter selected with the application involved
as shown on the drawi ngs to assure that the flow neter neets al
installation and operational criteria (upstream and downstream di st ances
from appurtenances, mni num and nmaxi nrum fl ow vel ocities, degree of

requi red accuracy, full pipe flow, etc.).

.2.9.4 Level Monitoring/ Contro

Provi de | evel indicator gauges of the direct-reading type, equipped with a
shutof f valve, on the discharge side of the tank. Provide gauges with 150
nr 6 inch dials that are stem mounted and conformto ASVE B40. 100.

Provi de gauges with accuracy of Grade A in accordance with ASME B40. 100
Calibrate gauges in kPa psi in not nmore than 10 kPa 2 psi increments fron
O to 350 kPa 0 to 50 psi in excess of the normal operating pressure at the
tank. Provide level (float) switches that are mechanically actuated with
Form C contacts. Include a sending unit in all electronic |evel sensing
devices that transmts an anal og or discrete signal, as required for the
application, to an associated control panel or control device. Provide

| evel mnonitoring/control sensors [where indicated on draw ngs] | ].
Locate sensors in a location to be easily renovable w thout interrupting
service. Connect analog | evel sensors to a mcroprocessor based |evel

i ndi cator and/or controller as required by the application having a 4
digit readout with 38 mr 1-1/2 inch high letters and an isolated 4 - 20 nA
DC out put signal proportional to the I evel to be neasured.

2.2.9.5 Control System
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NOTE: The designer should include a detailed
operating and control procedure in this paragraph to
explain the control philosophy for each component of
the PFCF system This operating and contro
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procedure should include all infornation required
for systemstart-up, continuous operations, and
normmal and emergency shut-down operations. This
procedure should include all operating set points
for punp starting/stopping/alarm ng/shutdown, al
nor mal / al ar i’ shut down pH val ues, al

nor mal / al ar m shut down ORP val ues, al
normal / al armf shutdown liquid | evels, as well as al
ot her nornmal /al arnl shut down val ues for any other
control or processing equipnent. This procedure
shoul d delineate all nornal operational values for
each conponent of the P/C/F system
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Desi gn the control systemto operate as shown on the draw ngs and
described in the operating and control procedures provided [below [as an
attachment]. Ensure all alarnms and/or shutdowns consist of both visible
alarmlights and audi ble alarmsignals on either the main control panel

or on a renote nicroprocessor controller screen. Ensure the alarns and
shutdowns function through a first-out-sequence annunciation. Provide
alarns for high and | ow water and chemcal |evels, high and | ow pH val ues,
and high and | ow ORP val ues. Provide automatic shutdowns for each system
when a control value or an operational systemranges out of norna
operational limts where personnel safety is a concern, where nmechanica
danmage can occur to process equi pnent, or where the process excursion has
the potential to violate discharge water quality criteria; such shutdowns
can occur for both high and | ow conditions. Ensure power failures and
equi prent failures initiate an alarmas well as an orderly and autonatic
shutdown of the treatment system [Provide for auto-dialing to an

i ndicated renpte location to report each alarmor shutdown that stops the
novenent of process water through the treatment system or stops chem ca
feed systens. The Contractor is responsible for providing the associated
tel ephone line for the auto-dialer system] Provide all control power
transformers, relays, adjustable tiners, auxiliary contacts, sw tches, or
addi ti onal equi prment required to interconnect the treatnment equi pnment to a
noni toring/control system Furnish conduit and w ring between control
panel s, treatnent conponents, and all control devices.

2.2.9.6 Control Panel Encl osures

Ensure all required control panels for the control systemare rated NEVA
4X [fiberglass] [stainless steel] and are sized to assure that adequate

i nternal space is available for all conponents specified and/or required
with an allowance of no | ess than 30 percent spare space. To the greatest
extent possible, install all instrunent transmitters in or adjacent to the
control panel enclosure.

2.2.10 Structural Skids

Where a P/IC F system has structural skids, supply skids fabricated in
accordance with Section 05 12 00 STRUCTURAL STEEL. Submit shop details
for each structural skid including nenbers (with their connections) not
shown on the draw ngs. Show standard wel di ng synbols on the drawings in
accordance with AWS A2. 4,

2.2.11 Pai nt/ Coat i ngs
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NOTE: UFGS 09 97 02 is a guide specification

SECTION 46 07 13.13 Page 33



devel oped for Civil Wrks projects.
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Perform paint and coatings work in accordance with Sections 09 90 00
PAI NTS AND COATI NGS[ and 09 97 02 PAINTING HYDRAULI C STRUCTURES] .

2.2.12 I nsul ati on/ Heating/ Ventil ation
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NOTE: In cold clinmates, exposed pipe, valves, punps
and equi pnent shoul d be insul ated and/ or heat traced
to prevent freezing. Tanks should be insulated and
heated to keep the tank contents above freezing

t enper at ur es.
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Provi de insulation for pipes, valves, punps, tanks, instrunmentation and
controls, and other equipnent in accordance with Section 23 07 00 THERMAL
| NSULATI ON FOR MECHANI CAL SYSTEMS.

2.2.13 Nanepl at es

Provi de a nanmepl ate on each major item of equi pnent that includes the
manuf acturer's nanme, address, type or style, nodel or serial nunber, and
catal og nunber. Secure naneplate to the item of equipnent.

2.2.14 Speci al Tool s

Provi de one set of special tools, calibration devices, and instrunents
required for operation, calibration and nmai ntenance of the equiprment, as
recommended by the nmanufacturer. Provide a |ist of special tools

i ncl udi ng description, nmanufacturer, nodel nunber, and a source for

pur chasi ng replacenents if |ost.

PART 3 EXECUTI ON

3.1 EXAM NATI ON
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NOTE: The designer will determine if the

exam nation by the Contracting Oficer is to apply
to all equipment or only to special itens to be

i nspect ed.
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After becoming famliar with all details of the work, verify al

di mrensions in the field, and advise the Contracting Oficer of any

di screpancy before work begins. After equipnent is delivered to the site
and prior to installation, exam ne the treatnent plant equi pment for any
danmage, defect, or deterioration and verify that all construction

equi prent used at the site is of sufficient capacity and in good
mechani cal condition. Docunment the results of this pre-installation
exam nation and submit to the Contracting Oficer for review |
Contracting Oficer reserves the right to also conduct this examination

i ndependently.] Based on the exam nation, the Contracting O ficer has the
right to rej ect danaged, defective, or deteriorated equi pnent. The
contractor is required to correct surface damage to equi pnent foll ow ng
the manufacturer's requirements. Any costs associated with the del ay
caused by the rejection of equiprment is understood to be borne by the
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Contractor. Provide all specified preconstruction submttals to the
Contracting Oficer.

3.2 | NSTALLATI ON

Handl e equi pment with extrene care to prevent danmage during placenent.
Install equipnent, except as otherw se specified, as indicated on the
drawi ngs, and in accordance with the manufacturer's witten instructions
[and under direct supervision of the manufacturer's representative]

[ ]. Installation includes furnishing all materials required for
initial operation. Properly level, align, and anchor all equi pnent in
pl ace in accordance with the manufacturer's instructions. Provide

supports for equi pment, appurtenances, and pipes as required. |Instal
pi ping runs to be straight and evenly supported. Install valves with
stens horizontal or above the pipe centerline. |Install flanges and unions

where val ve and equi pnent nai ntenance may require di sassenbly. Provide
the PIC F system conpl ete and ready for operation. Ensure all plunbing
work conforns to the requirenments of [Section 22 00 00 PLUMBI NG GENERAL
PURPCSE] [ ].

3.2.1 Foundat i ons

Construct foundations for tanks, clarifier, and other equipnent of
rei nforced concrete, except as shown or specified herein

3.2.2 Excavating, Filling, and G ading

Perform excavation, filling, and grading work to conformto the applicable
requi renents of Section 31 00 00 EARTHWORK.

[3.2.3 Cat hodi ¢ Protection
Provi de cathodic protection on steel tanks and clarifiers, conformng to
Section 26 42 15 CATHODI C PROTECTI ON SYSTEM FOR THE | NTERI OR OF STEEL
WATER TANKS.

13.2.4 \Welding

Performtank wel ding in accordance with [Section 8 of AWM D100] [AWM D103
] [API Std 650].

3.2.5 Erection

Performtank erection in accordance with [Section 10 of AWM D100] |
AWM D103] [API Std 650].

3.2.6 Fiel d Painting
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NOTE: UFGS Section 09 97 02 is a guide
speci fication devel oped for Civil Wrks projects.
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Performfield painting in accordance with Sections 09 90 00 PAI NTS AND
COATI NGS[ and 09 97 02 PAINTING HYDRAULIC STRUCTURES]. Do not paint
stai nl ess steel, galvani zed steel, and nonferrous surfaces.
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3.2.7 I nspections and Testing

I nspect and test tank in accordance with Section 11 of AWM D100. M|
and shop inspections [are not required] [are required to be performed by
an approved commercial inspection agency]. Contractor is required to
performthe hydrostatic test. Performfinal hydrostatic test before

pai nting.

3.2.8 Radi ographi c I nspection and Testing

Perform tank radi ographic inspection and testing of tanks in accordance
with Section 11 of AWM D100. Radiographic inspections [are not required]
[are required to be perforned by an approved commrercial inspection
agency]. Performall testing before painting.

3.3 FI ELD QUALI TY CONTRCL

3.3.1 I nspection
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NOTE: The systemis P& D and the as-built draw ngs
are used to verify that all equipnent, piping, and
val ves are installed according to plans and
specifications. The electrical one-line diagrams
and wiring diagrans are useful to verify the

el ectrical and instrunentation systens. G ounding
of equi prent shoul d al so be inspected. Vendor's
certified shop drawi ngs and equi pnent operating
manual s shoul d be used to check the equi pnent
installation and operation
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After the installation is conplete, each component the Contracting O ficer
i nspects to verify that the conponents of the systemare properly
installed according to drawi ngs and specifications. Correction of al

di screpanci es found and work affected by such deficiencies is wholly at
the Contractor's expense.

3.3.2 Test s

Ensure each piece of equipnent is subject to an operational test, under

t he supervision of a factory representative. The Contracting Oficer

mai ntains the right to observe test. Tests are required to denonstrate
that the equipnent is not defective and is in safe and satisfactory
operating condition. Notify the Contracting Officer [7] [ ] days
prior to the dates and times for acceptance tests. Performa running
field test on all equipment in the presence of the Contracting O ficer for
a mnimmof [2] [ ] hours. If any deficiencies are reveal ed during
the tests, correct such deficiencies and repeat the tests. Submit Test
Reports in booklet formshowing field tests perfornmed to adjust each
conponent and to prove conpliance with the specified perfornmance criteria
upon conpletion and testing of the installed system |Identify all test
nmet hods used and record all test results. |Indicate within each test
report the final set point of each control device. Provide test reports
for pre-startup testing and startup performance testing; also include test
reports showing the results of factory tests perforned.
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3.3.3 Manuf acturer's Service

Provide the services of a manufacturer's representative who is experienced
in the installation, adjustment, and operation of the equi prment

specified. The representative is required to supervise the installation
adjustnment, and testing of the equipment. Include up to [5] [7] [10]

[ ] days of service.

3.4 SYSTEM STARTUP
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NOTE: Pre-start-up procedures should be provided
for each conponent of the P/C/F system and
procedures should be provided for start-up of the
whol e system The startup plan must include
pre-startup checkouts, pre-startup testing, and the
actual startup. The follow ng sections describe
startup operations of a PPC/F treatnent system The
startup procedure follows a planned sequence of
events for each conmponent of the system
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3.4.1 Hydrostatic Tests

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

NOTE: The test pressure should not exceed 130
percent of the rated pressure. Testing of pipe and
fittings should be specified in the sane section
where the pipe is specified in
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After installation, test all tanks for |eaks or danage in shipment. Test
the tanks hydrostatically [to [ ] kPa psig] [as indicated in the
schedule] or 1.5 tines the system operating pressure, whichever is
greater. Test the tanks for a period of [24] [ ] hours. Furnish
testing plugs or caps, all necessary pressure punps, pipe connections,
gauges, other equiprent, and all |abor required. Repair all damage or

| eaks in tanks or replace tanks at the Contractors expense. Test the
joints of air lines using a soapy water solution to detect |eaks.

3.4.2 Pre-startup Checkout

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: The pre-startup checkouts are designed to
verify the integrity of the system conponents prior
to pre-startup testing.
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Ensure the following itens subjected to the pre-startup checkout:
a. Check foundations to verify that they are placed and seal ed properly;

b. Check systemto verify that all equi pnent has been properly installed
and connect ed;

c. Check rotating equi pment which requires lubrication to ensure that
manuf acturer's procedures have been foll owed,;

d. Level and check all equipnment for proper alignment, anchored, and
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3.4.3

static ground wires installed;

Check piping, flange bolts, gaskets, and hoses to ensure that
connections are tight, and flushed cl ean

Check val ves for position and operability and flushed cl ean

Check electrical wiring and lighting to verify that wiring has been
conpl eted correctly;

Perform continuity checks on wiring | oops;

Check High/Low liquid |evel alarms on tanks, as well as punp on/off
| evel controls, for proper installation and response;

Check chem cal feed systens for proper installation

Check chem cals for proper type, required quantity and mxing; fill
t anks;

Check | ockout devices and site security devices checked for proper
installation.

Pre-startup Testing
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NOTE: The pre-startup testing of the system should
be performed to verify the integrity of each
conponent and of the whole systemprior to actua
startup.
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Subj ect each conponent of the systemto the pre-startup testing as
descri bed bel ow

a.

Pressure test piping and hoses transporting liquid on clean water for
at least one hour, with no |loss of pressure at 1.5 tinmes the working
pressure; pressure test tanks at the maxi mum hydraul i c head using

cl ean water;

Test electrical wiring to verify that there is no wring damage or
deterioration that could cause injury to personnel or danage to
equi pnent ;

Turn power on to test equi pnent and control systenms only after the
electrical systens are tested and certified ready for operation

Test lighting and put in service to support work in all areas of the
pl ant;

Test rotating equi pnent such as punps, mixers, and blowers, if used,
for correct direction of rotation by bunping the starter manually;

Operate each punp for a mninmumof [4] [ ] continual hours at
operating or test conditions. Ensure that the units, controls and
i nstrunentation have been installed correctly, and that there is no
over-heating, vibration or excessive noise;

Dependi ng on the conmplexity of the control system testing can proceed
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fromthis point to verify that manual and automatic controls function

properly and control valves open/close. Fill all tanks and enpty to
determine if high and |l ow | evel alarns sound at the prescribed liquid
| evel ;

h. Test safety shutdown sequences, controls/alarns and interlocks in the
control systemto ensure that they are installed properly and
functioning as intended;

i. Label and test each emergency shutoff switch to determne that it
wor ks properly;

j. Test electrical "lockout" devices with padlocks to ensure that power
has been di sconnect ed;

k. Calibrate instrunentation before systens are put into service. Test
all pressure and tenperature gauges agai nst standardi zed gauges.
Utilize NIST SP 250 calibration standards where they exist.

3.4.4 Startup Performance Testing
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NOTE: The startup check and functional performance
tests should be perforned in accordance with the
manuf acturer's recommended procedures. The startup
shoul d proceed followi ng a startup plan prepared
wel | in advance. Perfornmance testing begins with
equi prent or conponents, proceeds through systens,
and ends with the conplete treatnment system passing
its perfornmance specifications and contractua

requi renents testing.
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Do not initiate startup until after each conmponent of the system has been
denonstrated to neet the requirements of the pre-startup testing and unti
witten approval has been received fromthe Contracting Oficer. Once
steady state operation is achieved, performa functional perfornance test
as described in the follow ng startup checkli st:

a. Check flow rates, pH and contam nant |evels of the wastewater feeding
the reactor tank;

b. Check punp operating points to verify that the actual operating point
mat ches the punp curve specification for flow and pressure;

c. Start/stop punps fromall control nechanisns;

d. Check that current draw and vol tage bal ance match specifications for
al I phases;

e. Check the reagent feeding systens to verify that the actual chenica
feed rate is within the specified accuracy range;

f. Check the pHin the reactor to verify that operating values are within
t he desi gn range;

g. Adjust the reagent feed rates, and the pH control system as required
to achi eve maxi mum netal renovals;
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3.

3.

h. Monitor the conposition of the effluent to verify that it neets the
speci fied perfornmance requirenents.

i. Check the clarifier overflowrate to verify that it is within the
desi gn range;

j. Check the sludge collecting device to verify that it is operating
properly, and no sludge is overflowing the weir

k. Check the control systemto verify that the systemoperates within set
par ameters; and

I. Check the nonitoring systems and instruments to verify that they hold
cal i bration.

m Include [48] | ] hours of operation processing water fromthe
design influent source at design capacity and neeting effl uent
requirenents with | ess than 20 percent down tinme. Before system
acceptance, the Contractor is required to correct any deficiencies and
conplete all performance checks. Replace or upgrade equi prment not
capabl e of performing as specified at no additional cost. Submt
Proof of Perfornmance and Equi prent Certificate of Conformance as
specified. Submit a list of the proposed operating conditions for
process paraneters to be continuously nmonitored and recorded. Include
detail ed descriptions of the proof of performance schedul e, operating
conditions and paraneters, influent sources, and required sanpling and
anal yses.

4.5 Field Training
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NOTE: The field training provided by the Contractor
nmust be nodified if the process will be operated by
the Contractor for the first year
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Upon conpletion of the installation and at a time designated by the
Contracting Oficer, conduct a field training course for a representative
of the Government in the operation and mai ntenance of equi pnent furnished
under the contract. Ensure these field instructions cover all the itens
contained in the operation and mmi ntenance instructions. Provide training
for a total period of [8] [16] | ] hours per day for a period of [5]

[ ] days of normal working time and start after the systemis
functionally conplete but prior to final acceptance tests. Ensure field
instructions cover the itens contained in the operating and nai nt enance
instructions, as well as denonstrations of routine maintenance
operations. Prepare a video tape of the field training course as a

per manent record for future training use.

4.6 Operation and Mai ntenance Manual Updates
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NOTE: The O&M Manual is intended for use by
operating personnel and should be adapted to the
particul ar features of the equi pnent installed;

t herefore, the docunment rmust be witten for the
oper ator.

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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Include the following itens in the Q&M nanual :

a.

b

p.
g.

Ceneral description of the treatment process;

A detail ed description of equipment;

Process fl ow di agram

Pi pi ng and i nstrumentation di agrans;

Certified drawi ngs for equi pnent conponents and equi prent | ayout;

Practical operating procedures including performance testing,
i nfluent, and effluent concentrations, and trend anal ysis of influent;

A compl ete set of fully updated and annotated piping and instrunent
di agrams, process flow diagranms, instrument indexes, control | adder
| ogi ¢ diagrans, description of controls, alarns, interlocks,
instrunent interface, and nai ntenance procedures;

Specialty items such as type of oil and grease, desiccants, tools,
anal ytical instrunents, etc.;

Initial startup procedures;

Enmer gency and schedul ed shut down procedures;

Moni toring and quality control, spill controls;

Equi pnent specifications;

A list of nodes of failure for each piece of equipnent;
Faul t/failure analysis, and trouble shooting guide;

Li st of spare parts;

Process safety and protective equi pnment requirenents; and

Record keeping (el ectronic or other) requirenents.

In order to plan all the inspection and mai ntenance operations required

for plant operation, the contract is required to provide a nmintenance

schedule. Include the following itens in the maintenance schedul e:

a. Schedul ed mai nt enance procedure for each piece of equipnent;

b. Sensor and neasurenent device calibration frequency;

c. Periodic reports regardi ng consunpti on of chem cals such as acid,
caustic, polymer, and coagul ants;

d. Electronic or other recording data;

e. Personnel training requirenents;

f. The time required for each maintenance task;

g. Equi pnent shutdown and | ock and tag requirements during
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mai nt enance/ repai r; and
h. Mothballing and preservati on procedures for equi prent |ayaway.

Record the entire schedule and the results of each task for future
analysis. Include other itens as follows:

a. Spare parts list with suppliers and costs;

b. Plant utility requirements such as electrical, air, drinking water
service water, tel ephone, and sewer;

c. Detailed safety procedures for chem cal handling; and

d. Nanme, address, and tel ephone nunber of technical personnel to contact
in case of an energency related to the treatnent system

Fi nal acceptance of the P/C/ F systemis contingent upon these docunents
bei ng supplied, reviewed, and approved by the Contracting Oficer

4.7 System Oper ati on by Contractor

Do not initiate the first period of operation until after the Contractor
has successful conpleted all work and received witten approval fromthe
Contracting O ficer. Continue to operate the systemfor a period of [30
days] [6 nonths] [1 year] | ] being responsible for operations,
process nonitoring, maintenance, chem cal testing, and record keeping
during operation in conformance with this specification

-- End of Section --
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