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NOTE: This gui de specification covers the
requi renents for systens to transfer volatile
conpounds froma water streamto an air stream

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

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

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR).
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PART 1 GENERAL
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NOTE: This gui de specification covers air strippers
for renoval of volatile substances fromwater.
Refer to Design Guide (DG 1110-1-2 Air Stripping.

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

1.1 UNI T PRI CES
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NOTE: |If the Contractor is required to treat water
as well as to furnish the equi pment, neasurenent and
paynment and unit pricing may be necessary to cover
treat nent costs.
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Measur enment and paynent and unit prices for quantities of water treated
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will be determined in accordance with the Bid Schedul e.

1.2 REFERENCES

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

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) 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.

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

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

AMERI CAN WATER WORKS ASSOCI ATI ON ( AWMA)

AWM C653 (2013) Disinfection of Water Treatnent

Plants
AWM D100 (2011) Wel ded Steel Tanks for Water Storage
AWM D102 (2017) Coating Steel Water-Storage Tanks
AWM D103 (2009; Errata 2010; Addenda 2014)

Factory- Coat ed Bolted Steel Tanks for
Wat er Storage

AWM D120 (2009) Thernosetting Fi bergl ass-Rei nforced
Pl asti c Tanks

ASME | NTERNATI ONAL ( ASME)

ASME B40. 100 (2013) Pressure Gauges and Gauge
Attachments

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

MBS SP- 25 (2013) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons

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

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;
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TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14) National Electrical Code

U. S. DEPARTMENT OF DEFENSE ( DOD)
UFC 3-310-04 (2013; with Change 1) Seismic Design for
Buildings
1.3 SUBMITTALS

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
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
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Use the "S" classification only in SD-11 C oseout
Submittals. The "S" following a submttal item

i ndicates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

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

*kkkkkkkkkkkkkk

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhhhhhkhkkkkkkkkkk

Governnment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control

approval . ]

[information only. When used, a designation following the "G'

designation identifies the office that will review the submttal for the
Government.] Submittals with an "S" are for inclusion in the

Sust ai nabi
REPORTI NG

lity eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
Subnmit the following in accordance with Section 01 33 00
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1.

SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Process Fl ow Di agrans
Process and | nstrunentation Di agram (P& D)
Equi pnent Installation

SD- 03 Product Data
Air Stripping System
Qualifications
Fi el d Training
Franed | nstructions
Spare Parts

SD- 05 Design Data

Calculations
Foundations

SD-06 Test Reports
Tests
SD-07 Certificates

Manuf acturer's Representative
Mat eri al s and Equi pnment

SD- 08 Manufacturer's Instructions
Air Stripping System

SD- 09 Manufacturer's Field Reports
Air Stripping System

SD- 10 Operation and Mii ntenance Data

Air Stripping System
Maintenance

4 QUALIFICATIONS

Submit qualifications of the installer, supplier's representative, and the
people listed in the foll ow ng subparagraphs.

.4.1 Constructor

Have a minimumof [2] [3] [5] [___ ] years experience in the construction
of water treatnent, wastewater treatnment, and/or industrial wastewater
treatnment and/or industrial wastewater pretreatnent plants.

. 4.2 Si ngl e Source Supplier

Assign to a single supplier full responsibility for the furnishing of the
air stripping system The designated single supplier, however, need not
manuf acture the system but shall coordi nate the design, assenbly,
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installation, and testing of the entire systemas specified herein. Submt

a conplete list of material, including manufacturer's descriptive and
technical literature, catalog cuts, drawi ngs, and installation
instructions, performance charts, technical literature, catalog cuts for

[ packing,] [mist elimnator,] [perforated trays and nunber,] [perforated
bubbl er tubes,] [venturi design] stripper, instrunentation and controls,

i ncluding capacities, make and nodel, materials of construction, valving,
and pressure gauges. Also subnit installation, operating and maintenance
instructions as provided by the manufacturer, [ ] days prior to notice
to proceed and field reports on conpleted installation, as provided by the
manuf acturer's representative.

. 4.3 Manuf acturer's Representative

Provi de the services of a manufacturer's field representative who is
experienced in the installation, adjustnment, and operation of the equi pnent
furni shed and who has conpl ete know edge of the proper operation and

mai nt enance of the system Submit nanes and qualifications of each
manufacturer's field representative and training engineer with witten
certification fromthe manufacturer that each representative and trainer is
technically qualified

.4.4  Welding

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

NOTE: Use wording in second set of brackets when
critical pipe welding is required.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

[ Piping shall be welded in accordance with qualified procedures using
performance qualified welders and wel ding operators. Procedures and

wel ders shall be qualified in accordance with [__ ]. Welding procedures
qualified by others, and wel ders and wel di ng operators qualified by another
enpl oyer nay be accepted as pernmitted by [__ ]. Notify the Contracting

O ficer 24 hours in advance of tests. Structural nenmbers shall be wel ded
in accordance with Section 05 05 23.16 STRUCTURAL VELDI NG ] [Wel ding and
nondestructive testing procedures for piping shall be as specified in
Section 40 05 13.96 WELDI NG PROCESS PI PING. ] [Welding qualifications for
wel di ng procedures, welders, and wel ding operators shall be in accordance
with Sections 8.2 and 8.8 of AWM D100 and Section 40 05 13.96 WELDI NG
PROCESS PI PING. ] [Procedures and wel ders shall be qualified in accordance
with the code under which the welding is specified to be acconplished.]

.4.5 [Pre-Installation Meetings] [Partnering Conference]

[Pre-installation] [Partnering] conference [may] [will] be [requested] [be
required] by the Contracting Officer. Ensure that all of the involved
subContractors, suppliers, and manufacturers are represented. Furnish to
the Contracting Oficer the date and tinme of the conference for approval

.5 DELI VERY, STORAGE, AND HANDLI NG

Parts shall be preassenbled to the extent practical, conpatible with
transportation limtations and equi pnment protection considerations. Field
assenbly, if any, shall require nerely bolting together of nmatch-narked
components. Equi prrent shall be crated and protected agai nst damage during
shipping and delivery. Protect flange faces from damage. Cover openings
to prevent entrance of dirt, water and debris. Parts shall be properly
protected so that no danage or deterioration will occur during a prol onged
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delay fromthe tine of shipnent until installation is conpleted and the
units and equi pnent are ready for operation. Finished iron or stee
surfaces shall be properly protected to prevent rust and corrosion

Protect all equiprent delivered and placed in storage fromthe weather,
hum dity and tenperature variation, dirt and dust, and other contam nants.

PART 2 PRODUCTS
2.1 SYSTEM REQUI REMENTS

2.1.1 Desi gn Requi renents

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

NOTE: The contani nant concentration and flow rate
to be used in the design are critical to this
specification. |Install nultiple strippers to
acconmpdat e extrene variations fromthe design fl ow
rate and contami nant concentrations or to maintain
t he groundwat er gradient.

Det erm ne design wi nd speed from ASCE 7; use 161 knih
100 nph mininmum Use 1.2 kPa 25 psf snow | oad for
nost heavy snow clinmates; delete snow | oad where
maxi mum snow i s insignificant. Local climtes and
topography may dictate that a value greater than 1.2
kPa 25 psf be used for snow | oading. Consult ANS
A58 and | ocal codes. Wnd speed and snow | oad can
be deleted if the air stripper is installed inside.

Seismic criteria are given in paragraph Seisnic
Protection. Consult NFPA 780 to determne if
lightning protection is needed.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkkkkkkkkkkkkkkhhkhhkkkkkkkkkkkkhkhkhkkkkkkkkkkkhkkkk

Meet the follow ng requirenents

Maximum Minimum
Wat er/ wast ewater flow rate [ 1 L/'s gpm [ 1 L/'s gpm
WAt er / wast ewat er tenperature [ ] degrees CF [ ] degrees CF
Anbient air tenperature [ ] degrees CF [ ] degrees CF
Air Stripper system di mensions
Maxi mum vertical projection [ 1 mmft
Maxi mum ground surface coverage [ ] by [ ] mm
i ncludi ng bl ower, notor and ot her [ ] by [ ] ft
appurtenances
Soi |l bearing capacity [ 1 MPa psf
Sei smic paraneters
W nd speed [ 1 kmh nph
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2.

Maximum Minimum
Ground snow | oad [ 1 kPa psf [ 1 kPa psf
Design Life [ ] years
1.2 I nfl uent | norganic Chenical Conditions

Measur ed influent
from surface i npoundnent ]

i norgani ¢ chem cal

[ ground water]

concentrations of [waste water]
[total] [filtered] have been:

[ wat er

Average Maximum

pH [ ] Mninmm L 1] L]

Total Hardness as CaCC3 [ 1 mo/L [ 1 mo/L
Total alkalinity as CaCO3 [ ] mg/L [ ] mg/L
Hydr oxi de al kalinity as CaCO3 [ 1 my/L [ 1 my/L
Carbonate [ 1 my/L [____1 my/L
Bicarbonate [ 1 my/L [____1 my/L
Total Dissolved Solids [ 1 mo/L [ 1 mo/L
Langel i er | ndex L1 L 1

Total Suspended Soli ds [ ] mg/L [ ] mg/L
Total Iron [ 1 my/L [____1 my/L
Di ssol ved Iron [ 1 my/L [____1 my/L
Total Manganese [ ] mg/L [ ] mg/L
Di ssol ved Manganese [ ] mg/L [ ] mg/L
Calcium [ 1 my/L [____1 my/L
Magnesium [ 1 mL [ ] myjL
Sodium [ 1 my/L [ ] my/L
Potassium [ 1 my/L [____ 1 my/L
Sulfate [ 1 my/L (] my/L
Nitrate [ 1 my/L [____1 my/L
Chloride [____ 1 nmo/L [ ] my/L
Fluoride [ 1 my/L [ ] my/L
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2.1.3 System Perfornmance Requirenents

2.1.3.1 Air to Water Ratio

Maxi mum at maxi mum f | ow [ 1 volune/vol une
M ni mum at i ni mum f | ow [ 1 volune/vol une
2.1.3.2 Influent and Effluent O ganic Contani nant Concentrations

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

NOTE: Either specify maxi num ef fl uent
concentrations or percent renoval requirenents.

*kkkkk kkkkkkkkkhkkkkkkkkkkkkhhkhkhkkkkkkkkhkkhhhkkkkkkkkkkkkkkhkhkhhkkkkkkxkk

Maxi mum | nf | uent [____] po/L

Aver age |nfluent [T pg/L

M ni mum | nf | uent [____] po/L

[

Maxi mum Ef f | uent [ 1 ug/L

1

Renoval Required [ ] percent

Det ermi ne renoval percentage as follows: ((Influent concentration - Effluent
concentration)/Influent concentration) tinmes 100 percent

]
2.1.3.3 Operating Schedul e

Capacity and design of the air stripper and accessories shall allow the
systemto operate continuously for [24 hours per day, 7 days per week]

.

2.1.4 Seism c Protection

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

NOTE: Provide seisnc details on the draw ngs or
renove the second bracket ed sentence.

*kkkkk kkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkhhhhkkhkkkkkkkkkkhkhhhhkkkkkkxkk

The air stripper shell and conmponents shall be structurally designed for
seisnmc forces [in accordance with UFC 3-310-04 and Sections 13 48 00

[ SEI SM C] BRACI NG FOR M SCELLANEQUS EQUI PMENT and 23 05 48.19 [ SEI SM (]
BRACI NG FOR HVAC] [as indicated]. [The calculations and draw ngs shall be
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stanped by a professional engineer qualified to practice at the site.]
.1.5 Desi gn Loads

Structurally design the air stripper and appurtenances for the w nd | oads
listed in the system performance requirenents, plus |live and dead | oads
resulting frominternally supported parts, weight of operating |iquid when
the shell is conpletely full of water, piping structural supports, and
internal or external pressures with an appropriate safety factor. Design
the concrete base in accordance with Section 03 30 00.00 10 CAST-I| N PLACE
CONCRETE.

.2 MATERI ALS AND EQUI PMENT
.2.1 St andard Products

Provide materials and equi pnent, which are the standard products of a

manuf acturer regularly engaged in the manufacture of the products, and that
essentially duplicate equipnent that has been in satisfactory operation for
at least [2] [___ ] years prior to bid opening. Equipnent shall be
supported by a service organi zation that is, in the opinion of the
Contracting O ficer, reasonably convenient to the site. Subnit
verification froma Regi stered Professional Engineer, registered in the
state in which the systemis to be installed, that the stack, [the shell,

| adder, platform and cage calculations for the air stripper,] the
foundation and lifting lugs were designed for the listed conditions in
accordance with the appropriate requirenments, codes and standards.

. 2.2 Nameplates

Maj or equi pment itens shall have the manufacturer's nane, address, type or
style, nmodel or serial nunber, and catal og number on a plate secured to the
item of equipment. Each piece of equipnment shall bear the approva

desi gnation and the markings required for that designation. Valves shal

be marked in accordance with MSS SP-25 and shall bear a securely attached
tag with the manufacturer's name, catal og nunber and val ve identification
per manent |y di spl ayed.

.3 SYSTEM COMPONENTS

NOTE: Consider if the influent or the stripper nust
be acid cleaned or chlorine-treated in sel ection of
materials. Stainless steel may not be appropriate
if achlorine solution will be used for extended
periods of tinme. Galvanized steel or corrodible
metal internals should not be used.

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

. 3.1 Pump
Punps shall be in accordance with Section 23 21 23 HYDRONI C PUWMPS
.3.2 Blower

Fans, blowers and or vacuum punps shall be in accordance with Section
43 11 00 FANS/ BLONERS/ PUWPS; OFF- GAS
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2.3

.3 Pi pe Connections

I nfl uent pipe connections shall be full line dianmeter of the connecting

pi pe. Effluent pipe connections shall be made with standard reducing
fittings only if there is adequate vertical run to avoid back-up. Air and
of f-gas piping shall be as specified in Section 31 21 00 PIPING OFF-GAS

Li quid piping shall be as specified in Section 40 05 13 PIPELINES, LI QU D
PRCCESS PI PI NG

2.3. 4 M st Eli m nator

The mist elimnator shall have the m ni num separation efficiency stated in

the performance requirenents. Materials shall be as specified for the
stripper internals.

2.3

.5 Exhaust St ack

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

NOTE: Maintain velocities within limts to reduce
condensation/freezing on the stack surface.

kkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhkhkk

*kkkkkhkkk

Exhaust stack shall be sized for gas velocity between 3 and 7.5 nfsec 10
and 25 feet/second. Materials shall be as specified for the stripper.

2.3.

6 O f-Gs Control

*kkkkkkkkkkkkkkkkkkkkkkkkhhhkhkkkkkkkkkkkhhhhhhkkkkkkkkhkkkkhhhhhhkkrkxkx

NOTE: An air pollution control device may not be
requi red depending on state and | ocal regul ations.
The air pollution control systemis a separate unit
process, with different design requirenents.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhhhkhhkkkkkkkkkkkkkhkhkhhhkhkkxkx

Of gas fromthe air stripper colum shall be conveyed to an air pollution
control unit for treatnent as specified in Section [43 13 13. 13 VAPOR PHASE

ACTI VATED CARBON ADSORPTI ON UNI TS] [44 13 52 THERMVAL ( CATALYTIC) OXI DATI ON
SYSTEMS].

2.3.

7 I nstrunentati on and Controls

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

*% *%%

NOTE: Specify the instrunentation and controls as
either direct-reading instrunents at the colum or
renote-readi ng at sone other |ocation

kkkkkkkkkkkkkkkkkkkkkkkkhhhkhkkkkkkkkkkkhhhkhhkkkkkkkkkhkkhkhhhhhkkkxkx

Instrunmentation and controls shall conformto the requirenents of Section
40 95 00 PROCESS CONTROL and the requirenents specified for each piece of
the equipment with the interlocks and control devices specified herein.

a.

Gauges shall have 150 mm 6 inch dials, shall be stem nmounted, and shal
conformto ASME B40. 100. Accuracy of gauges shall be Grade A or

better. Gauges shall be calibrated in kPa and psi psi in not nore than
10 kPa and 2 psi 2 psi increnents fromO to 350 kPa and 0 to 50 psi O
to 50 psi in excess of the normal operating pressure at the tank

Control to shut down the system and activate an alarmif the bl ower
fails.
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c. Interlock for concurrent operation of blowers and influent [punps]
[control valves].

d. Water flow indicators | ] to | ] L/second [ ] to | ] gpm
e. FEffluent water tenperature gauge | ] to | ] degrees C | ]
to [ ] degrees F.
f. Pressure drop instrunent | ] to | ] mm| ] to | ] inch
water.

g. Direct reading pressure gauges in the air inlet and outlet throats.

2.3.8 Chemical Feed Systemns

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

NOTE: Deternmine if there is an environnentally
preferred alternative and eval uate the options for
cl eani ng conpounds. The potential for reuse of

cl eaning chemicals will depend on the fouling
material composition and if the suspended bi omass or
chem cals can be easilly renoved by settling and/or
filtration. Consider conventional acids (HO,
H2SO4) with environnental ly safer products such as
acetic and citric acids for chemical fouling. NaCC
may be needed for biological fouling.

Performa cost/benefit study to sel ect between
alternative cleaning solutions, reusing the cleaning
solution and di sposal options. This specification
does not include the disposal of sludge generated
during the cleaning.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

Chemical feed requirenments shall be as specified in Section 46 30 00 WATER
AND WASTEWATER CHEM CAL FEED SYSTEMS and/or Section 46 31 11 CHLORI NE GAS
FEED EQUI PMENT ( AUTOVATI C, SEM AUTOVATI C AND MANUAL) .

2.3.9 Cl eani ng Provi si ons

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

NOTE: The type of cleaning chemcals used to renpve
m neral deposits and/or biological growh which may
foul the air stripper interior and adversely affect
the unit's performance will be unique to each site
and depends on whether the fouling is from

bi ol ogi cal growh or chem cal deposition and on the
materials of construction. Tests nmay be needed
before or after the systemis started to determ ne

t he best cleaning solution.
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[Furnish the air stripper with a cleaning package that can be operated

periodically. The systemshall include tanks, pipes and valves to all ow
flushing with chemical cleaners, biocides or disinfectants. The package
shal | include a corrosion resistant punp, chemical addition port, [cleaning

solution storage tank] and plunbing accessories to allow the re-circul ation
of cleaning solutions through the stripper.] [Design the air stripper for
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a cl eaning procedure during which the air stripper will be isolated and
filled or flooded with a [[10] [___ ] percent maxi num [sul furic]
[ hydrochloric] | ] acid solution] [ ] cleaning solution.]

.3.10 Assembly

The system shall be factory pre-assenbled into reasonably sized nodul es for
easy field assenbly and mounted on a skid. The skid shall have a wel ded
steel frane with [2.4] [6.4] mm[3/32] [1/4] inch thick steel plate or
fiberglass reinforced plastic (FRP) grating with ultraviolet (UVY)

i nhi bi tors decki ng.

.3.11 Lifting Lugs

Provide [trays] [columms] [stacks] and other mmjor components with lifting
| ugs, as necessary for easy handling with a crane or sinilar device during
installation, maintenance and replacenent of colunmm internals.

.3.12 Quy Wres
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NOTE: Size of the colums should be taken into
account. In tenporary installations, or in areas of
hi gh seismic activity, guy wires may be acceptable.

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

Air strippers and air stripper stacks shall be free standing and supported
entirely by anchoring in a concrete base and shall be conpatible with the
di mensi onal constraints indicated. Each colum air stripper [and stack]
shal |l be self supporting. A superstructure or frame not extendi ng beyond
the foundation will be permitted. No guy wires shall be used except as
directed by the Contracting O ficer

.3.13 Freeze Protection

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

NOTE: When cold dry air is used for stripping, the

evaporative cooling may chill the water nore than
t he conducti on of heat through the shell of the
stripping colum. |f evaporative cal cul ati ons show

that this will significantly |lower the rate at which
the volatiles are renoved fromthe water, the
problem can be elininated by stripping with
re-circulated air.
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[Provide insulation in accordance with Section 23 07 00 THERVAL | NSULATI ON
FOR MECHANI CAL SYSTEMS. The systemshall be insulated and jacketed to
prevent freezing under the nost severe conditions stated in the performance
requirenents with a water tenperature drop of less than 3 degrees C 5
degrees F.] [Air fromthe stripper that had the volatilized contam nants
renoved by the subsequent air pollution control device may be re-circul ated
into the bottomof the colum].

.3.14 Sump
Each air stripper shall have a sunp to receive and store the treated

effluent. Sunmp shall be sized to provide a mninmmresidence time of [2]
[5] [10] minutes when the stripper is operating at the specified capacity.

SECTION 11 24 27 Page 14



[An inspection port] [and] [A 13 M 1/ 2 inch diameter (m ninumn
drai n/sanpl e port with manually operated valve] shall be provided at the
bottom of the sunp to conpletely drain the air stripper

2.3.15 El ectrical Work

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

NOTE: Show NFPA 70 hazardous area classification on
the drawings. |f the potential for an expl osive

at nosphere exists, the wiring, blower, nmotor and
other electrical equipnent nmust nmeet the applicable
expl osi ve prevention standards.

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

El ectrical equi prent shall conformto Section 26 20 00 | NTERI OR

DI STRI BUTI ON SYSTEM  Equi pnent and wiring shall be in accordance with
NFPA 70, with proper consideration given to environnmental conditions such
as noisture, dirt, corrosive agents, and hazardous area classification

Equi pnent | ocated outdoors, not provided with climte controlled encl osure,
shal | be capabl e of operating in the anbient tenperature range indicated in
par agr aph Desi gn Requirenments unl ess otherw se specified. El ectrica

nmot or-dri ven equi pnent specified herein shall be provided conplete with
notor control centers, panels, notor starters, etc.

2.4 STRIPPER

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: See DG 1110-1-3 Air Stipping for
recommendations.

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

The stripper systemshall consist of [1] [2] [___ ] [packed col um]
[perforated plate (sieve tray)] or [enclosed | ow profile nmass transfer
mechanisn] air stripper to transfer volatile organic conpounds fromthe
wat er phase to the air base. Use manufacturer's standard size units
whenever possi bl e.

2.4.1 Materials
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NOTE: Limt the materials of construction to those
that will not be corroded or dissolved by the
contam nants in the water or cleaning sol utions
(acids).
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2.4.1.1 Shell

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

NOTE: Use coated steel for short term applications
only, since cracking of the coating could allow the
colum to corrode.

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

*% *%%

Construct the air stripper of [polyethylene (HDPE) seanl ess one piece
mol ded nodul ar sections,] [polyvinylchloride (PVC) with ultraviolet (W)
inhibitors,] [fiberglass reinforced plastic (FRP) with ultraviolet (W)
inhibitors,] [structural grade alum num] [304 stainless steel,] [316
stainless steel,] or [steel with internal and external coating as
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specified,] of suitable thickness to prevent deformation. Steel tank
materials shall conformto the applicable provisions of Section 2 of

AWM D100 or Section 2 of AWM D103 or AWM D120. Design, fabrication, and
erection shall be in accordance with the applicable requirenments of

AWM D100 or AWM D103 except as nodified herein and in the design
requirenents of this specification. Shop Fabrication shall conform|to
Section 9 of AWM D100 or Section 7 of AWM D103 or AWM D120] [the

manuf acturer's recomended fabrication procedures].

2.4.1.2 Internals
The air stripper internals shall be constructed or [polyethylene (HDPE)]
[ pol yvinyl chloride (PVC)] [fiberglass reinforced plastic (FRP)] [al um num
[304 stainless steel] [316 stainless steel] or copper

2.4.2 Perforated Plate (Sieve Tray) Stripper

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

NOTE: Determining the nunber of trays needed in a
perforated plate air stripper is nore difficult than
determining the height of packing in a packed colum
air stripper. The efficiency of each tray nust be
known or estimated to determ ne the nunber of trays
required. The designer nmay have to rely on the
manufacturer's test data or other estimation

net hods. These net hods may be enpirical, scale up
fromsnaller units or nore theoretical mass transfer
cal cul ati on nethods.

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

The stripper shall have the following features: Vertically stacked trays
with horizontal perforated plate (sieve trays) bottonms that are enclosed in
a shell and are separated vertically. Contanminated water is introduced at
the top, flows across a perforated plate, over a weir and down to the next

| ower plate. The process is repeated for each tray until the water reaches
the bottomof the unit and enters the sunp. Air is introduced at the
bottomof the unit and is forced up through the perforations in the trays
to formbubbles. Volatile organic chenicals in the water phase transfer to
the bubbles in the air phase. The air phase containing the volatile
chemicals then | eaves the top of the colum. Subnit calculations to
clearly show the basis for the sel ected nunber of trays (each tray contains
one perforated plate), size and nunber of the perforations on each plate,
tray spacing, size of trays and tray efficiency. The data nmay be actua
performance data fromthe manufacturer or cal cul ati on nethods. Submt
design cal cul ations indicating renmovals of each of the listed volatile
conmpounds; air and water pressure drops through each conponent of the
system including line sizing, hydraulic loading (L/sq. mgal/sq. ft), air
vol ume (cubic msecond CFM air to water ratio (dinensionless and with
appropriate units).

2.4.2.1 Perforated Plates (Sieve Trays)

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

NOTE: Stainless steel is recommended on | arge
units. Plastic materials are acceptable for smal
low profile air strippers; plastic naterials on
large air strippers nmay warp and then | eak between
the trays.
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2.

2.

If frequent fouling is anticipated, stainless stee
shoul d be used as it is easier to clean. Plastic
can be damaged by scrapi ng and steam or high
pressure water cleaning.

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

Materials for perforated plates, downconers, downconer seals, baffles and
ot her conponents shall be constructed of materials allowed by paragraph
Internals, of suitable thickness to prevent deformation. Tray design shal
prevent short-circuiting of air or water. The nunber and size of
perforations shall provide for naxi mum nmass transfer

.4.2.2 Gaskets

The trays shall have gaskets that prevent air and water |eakage in and out
of the shell and between trays. Gaskets shall be of a material conpatible
with the influent and with the cl eani ng net hods.

.4.2.3 Disassembly
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NOTE: Once di sassenbl ed, high pressure water, steam
or physical scraping can be used to clean the trays.

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

The strippers shall be easily disassenbled for cleaning or shall have
hat ches for access to the individual trays or other internal components for
i nspection and cl eani ng.

4.3 Encl osed Low Profile Mass Transfer Mechani sms
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NOTE: Encl osed |ow profile mass transfer mechani sm
air strippers enploy a variety of nethods to
facilitate the mass transfer of volatile chenicals
fromthe water phase to the air phase. Calculation
nmet hods for these air strippers are unique to each
design and may not be readily available. Designers
may have to rely heavily on manufacturer supplied
performance data, or use mass transfer cal cul ation
nmet hods devel oped for other processes, such as
distillation or waste water aeration, to verify the
performance. |f manufacturer supplied perfornmance
data are relied on, the designer should determ ne
whet her the conmputer nodels use theoretical
equations calibrated to actual test data, or whether
they are based only on theoretical equations or
enpirical data

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

Furnish a low profile (such as perforated bubbler tubes or the venturi
design principle), non-perforated plate, air stripper that is enclosed,
uses mass transfer nechani sns which include, but are not limted to,
perforated bubble tubes or the venturi design to transfer (volatilize)
contam nants fromthe water phase to the air phase.

4.4 Packed Col umm
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NOTE: Cal culations nust be provided to clearly show
the basis for the dianeter and packing height.

Base the dianeter of the columm on a nmaxi mum liquid

| oading rate of 60 to 80 per cent of the flooding

|l oading rate. Data for the nass transfer

coefficient (Kl a) and pressure drop/flooding

cal cul ati ons nust be obtained froma pilot plant run
with this packing on the same or similar pollutants
or vendor supplied data run with this packing on the
sanme or similar pollutants.

These data and the requirenment that the Contractor
nmust nmeet the renoval efficiencies or effluent
criteria specified in the system performance

requi renents should assure that the colum is sized

properly.

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

Furni sh a packed columm air stripper with the following features: A colum
filled with packing material that has a |large surface area to vol une

ratio. The contam nated water is punped to the top of the col um above the
packing and is distributed uniformy over the packing. Air is forced up
through the bed of packing at the sane tine the water is "trickling" down
through the packing (i.e. countercurrent flow). As the water and air pass
each other, the volatile chenmicals in the water | eave the water
(volatilize) and enter the air stream The air streamthen carries the

vol atile chemicals up and out of the top of the col um.

.4.4.1 Packing

The colum shall be filled with high efficiency open packing, either
structured "arranged" or random "dunped" pol ypropyl ene, PVC, stainless
steel, ceramic or other nedia that is durable under the service
conditions. Packing dianeter shall not exceed 20 percent of the colum
di aneter and shall be as near 9 percent of the column dianeter as is
feasible with the type of nedia supplied. Packed section of the colum
shal | be between |

mm[____ ] and[____] feet.

.4.4.2 Water Distribution and Re-distribution System

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

NOTE: Columms that are wider relative to their
depth need nore distributor and re-distributors than
are considered in the manufacturer literature

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

Water distribution systemshall be [PVC] [[304] [316] stainless steel]
[alum nunm] full solid cone spray nozzle or distributor tray that
distributes the water over the fill area of the packing. Water
distribution systemshall produce a mninumof [125] [50] [__ ]
streans/sq. m[12] [4.8] [___ ] streans/sq. ft at the normal punping

rate. The distribution systemshall be designed for easy renoval and
replacenent. |If a full solid cone spray nozzle is used, it shall be placed
at the correct distance fromthe top of the packing to distribute the spray
uniformy over the top of the packing. Water re-distribution systens shal
be as recommended by the manufacturer. Distance between re-distributors
shal | not exceed | ] mmft and shall be less if recommended by the

SECTION 11 24 27 Page 18



packi ng manuf acturer.
.4.4.3 Packi ng Support

Packi ng support shall be [PVC] [HDPE] [fiberglass reinforced plastic]
[al umi nun] [[304] [316] stainless steel]. |f the bed depth exceeds the
packi ng manufacturer's recomended maxi num vertical depth of packing, an

i nternmedi ate support shall be installed. The support shall be of suitable
thi ckness to prevent deformation when the packi ng beconmes plugged and the
entire shell above the packing support fills with water.

.4.4. 4 Access
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NOTE: View ports should be considered if the colum
is tall and the water can becone poorly distributed
or if biological, iron, manganese, or cal ci um
fouling is likely to occur.

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

The top of each colum shall be bolted to provide access to tower internals
fromabove. View ports shall be installed at the [top] [and botton] of the
columm to check the water distribution and to check for fouling. The
stripper shall be designed for easy renoval of the packing.

.4.4.5 Manhol es and Pi pe Connecti ons
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NOTE: Additional ports should be provided if
packing fouling is expected to be a problem

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

Nunber, type, location, and size of nmanhol es and pi pe connections shall be
as shown on the drawi ngs and as specified herein. Section 7 of AWM D100
and Section 5 of AWM D103 contain the mininmumrequirenents for nmanhol es
and pi pe connections. Flanged access ports, [460] [525] [600] mm [ 18] [21]
[24] inch in diameter, shall be provided, shall be water and vapor tight,
and able to withstand all |oads and internal pressures during construction
operation, and cleaning. One or two access ports shall be at the top of
the colum for access to the mst elimnator and liquid distributor, and
one shall be located near the bottom of the colum to provide renoval of

t he packi ng and packi ng support; and one shall provide access to the sunp.

.4.4.6 View Ports
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NOTE: View ports may not be necessary if the
concentration of mnerals in the water is | ow and
iron, calciumor biological fouling is not expected
to be a problem
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Vi ew ports shall be at the top and bottom of the packing to allow checks of
the distribution and check for fouling.

2.4.4.7 Ladders, Platforns and Cages
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NOTE: Ladder should start 2.5 m8 feet above the
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ground, if the area is not secured. Ladders,
pl atforns and cages nmay not be appropriate for smal
units.
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The air stripper shall be provided with a platformat the top of the
columm, and an access |adder. A platformshall provide access to each
access port. Provide catwal ks, | adders, cages, and guardrails where

i ndi cated or required for safe operation and nai nt enance of equi prent and
in accordance with Sections 7.4 and 7.5 of AWM D100 or Sections 5.4 and
5.5 of AWM D103. Provision shall be made for the attachnment of a scaffold
cabl e support at the top of the roof on welded tanks. Ladders shall have
side rails and have non-slip rungs that are a mninumof 19 mm 3/4 inches
in diameter and 406 nm 16 i nches long. The access |adder shall start at
[ground level] [2.5 m8 feet] above the ground. The di stance between rungs
shal | not exceed 305 mm 12 inches. The |adder and platformshall bolt onto
brackets that are welded to the columms, or shall be welded directly to the
colum. Platforms shall be designed to support a uniformlive |load of 3.6
kPa 75 psf plus the dead | oad of the structure. The platformshall be a

m ni mum of 915 nm 3 feet wi de and fabricated fromsteel, alum num or
fiberglass reinforced plastic. G ating openings shall have no di mension
greater than 25 mMm 1 inch.

PART 3 EXECUTI ON

3.

1 EXAMINATION

After beconming famliar with all details of the work, verify all dinmensions
inthe field, and advise the Contracting O ficer of any discrepancy before
perform ng the work.

.2 FOUNDATIONS
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NOTE: Coordi nate with paragraph System Design
Requirements.

The footprint and the piping connections for the air
stripper on the floor plan, and height required may
vary consi derably depending on the type of air
stripper. The designer should allow enough space
for any of the three types of air stripper that the
Contractor can sel ect.
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Desi gn the reinforced concrete foundations to support the stripper full of
water in accordance with Sections 03 30 00.00 10 CAST-1 N PLACE CONCRETE and
03 20 00.00 10 CONCRETE REI NFORCI NG and in accordance with Section 12 of
AWM D100 or Sections 11 and 8.5 of AWM D103 for earth, with the bearing
val ue stated in the design requirements. Provide an AWM D100 Type 1 or an
AWM D103 Type 1 or Type 2 foundation for the stripper. Factor of safety
on overturni ng under design wind | oad shall be 1.5 nminimum \Wen a footing
is required, an inverted truncated pyramd of earth with 2 on 1 side sl opes
above top of footing may be used in determning overturning stability. The
el evation at the top of the foundations shall be not |ess than 200 mm 8

i nches above the finished grade. Submit calculations for the shell and
concrete foundations, nounting and support details including the seisnmc
anal ysi s, where appropriate.
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3.

3.

3.

3 ANCHORS
3.1 Nunmber of Anchors

An adequat e nunber of anchors designed to prevent overturning of the

[stripper] [shell] when enpty shall be installed. |If anchor bolts are
used, the nom nal diameter shall be not less than 25 nmm 1 inch, plus a
corrosion allowance of at least 6 M 1/4 inch on the dianeter. |If anchor

straps are used, they shall be pre-tensioned before welding to the shell.

. 3.2 Anchor Bolts and Straps

Bolts shall be a right angle bend, hook, or plate washer, while anchor
straps shall have only a plate welded to the bottom The anchors shall be
inserted into the foundation to resist the conputed uplift.

.3.3 Attachment

Attachnent of anchors to the shell shall not add |ocalized stresses to the
shell in excess of the naterial tolerance. The nmethod of attachnent shal
consi der the effects of deflection and rotation of the shell. Anchors
shall not be attached to the shell bottom Attachnent of the anchor bolts
to the shell shall be through stiffened chair-type assenblies or anchor
rings of adequate size and height.

.3.4 Sei sm ¢ Requi renents

Anchors shall be in accordance with UFC 3-310-04 and Section 13 48 00
SEI SM C PROTECTI ON FOR M SCELLANEQUS EQUI PNVENT

.4 EXCAVATI NG FI LLI NG AND GRADI NG

Excavating, filling, and grading shall conformto the applicable
requirenents of Section 31 00 00 EARTHWORK.

.5 EQUI PMENT | NSTALLATI ON

Install equi prment as shown and in accordance with the witten instructions
of the manufacturer, under the direct supervision of the manufacturer's
representative, and in accordance with the applicable provisions of Section
10 of AWM D100 or Section 8 of AWM D103 or Section 7 of AWM D120.

Subnmit drawi ngs containing conplete wiring and schematic di agrans and any
other details required to denponstrate that the system has been coordi nated
and will properly function as a unit. Draw ngs shall show proposed | ayout
and anchorage of equi pnent and appurtenances, and equi prent relationship to
other parts of the work including clearances for maintenance and operation.

6 PAI NTI NG FOR CORRCSI ON PREVENTI ON
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NOTE: Some state and | ocal health agencies have
listings of acceptable paint materials for the
interior of potable water tanks; they will also
apply to the interior of the air stripper. The

desi gner nust contact the appropriate state and
local authorities to deternmine if the proposed paint
systenms are acceptable. |If these systens are not
acceptabl e, the designer nust determ ne the best
acceptabl e systemand revise this specification
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accordingly. Any deviation fromthis specification
and AWM St andards nust be subnitted with
justification to CEMP-RT for approval.
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.6.1 Wel ded Tanks

3.6.1.1 Exteri or Surfaces

The paint systemapplied to the outside of the tank air stripper shall be
in accordance with Section 09 90 00 PAINTS AND COATINGS. Factory prined
surfaces shall be solvent-cleaned before painting. Surfaces that have not
been factory prined shall be prepared and prined in accordance with the
pai nt manufacturer's recomendati ons.

.6.1.2 Interior Surfaces

Tank interior surfaces shall be coated in accordance with Sections 3.2,
3.3, 3.4, 3.5, 3.6 or 3.7 of AWM D102

.6.2 Touch-up Painting

Factory painted itens shall be touched up as needed. These itens shall be
cleaned of all foreign material and shall be prined and top coated with the
manuf acturer's standard factory finish.

.6.3 Field Painting

Equi prent which did not receive a factory finish shall be painted as
specified in Section 09 90 00 PAINTS AND COATI NGS

.6.4 Corrosion Resistant Metals

Pai nting of corrosion resistant materials such as copper, brass, bronze,
copper-nickel, and stainless steel shall not be performed unl ess otherw se
specified.

.7 MANUFACTURER S FI ELD SERVI CE

Prior to startup, the equi prent shall be inspected for alignnent and
connections by a factory representative. The nanufacturer's representative
shal | inspect the final installation and supervise the adjustnent and
testing of the equipnent. The manufacturer's representative shal
demonstrate that the system neets the performance requiremnments.

. 8 FRAMED | NSTRUCTI ONS

Post franmed instructions, under glass or in lanmnated plastic, for
installation instruction procedures, sequences, and precautions, including
tol erances for level, horizontal, and vertical alignment. Al so grouting
requi renents, including grout spaces and materials, including process flow
diagrans and wiring and control diagrans showi ng the conplete | ayout of the
entire system where directed. Submt process flow diagrams show ng al
maj or pieces of process equipnent with flow rates and material bal ances.
Condensed operating instructions explaining preventive maintenance
procedures, nethods of checking the systemfor norrmal safe operation, and
procedures for safely starting and stopping the systemshall be prepared in
typed form framed as specified above for the wiring and control diagrans
and posted beside the diagrans. Posted diagrans, instructions, and other
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3.

sheets shall be submitted prior to posting. Subnmit [one] [__
process and instrunmentation di agram (P& D) showi ng all instrumentation and
control locations, functions and settings; najor process equi pment, punps,
pi pes, valves, instruments direction of flow, flow rates pressures and
temperatures.

.9 TESTS
NOTE: Avoid further nention of sanpling or
anal ytical methods in this section. Al ways refer to
the chem stry section to avoid conflicts.

.9.1 Hydrostatic Tests

Hydrostatically test each unit by conpletely filling the shell with water
and inspecting for |eaks. Repair |eaks and retest the colum. Check

equi pnent for |eaks after it has been filled for at |east one hour. Shel

i nspections and testing shall be in accordance with Section 11 of AWM D100
or Section 9 of AWM D103. [MII and shop inspections shall be perforned
by an approved conmercial inspection agency.] [Performradiographic

i nspections of the welded shell .] Performthe hydrostatic test and the
vacuum box | eak test of the tank bottom Final leak test and hydrostatic
test shall be perforned before painting.

.9.2 Performance Testing

Qperate each unit at the maxi mum fl ow specified in the perfornmance
requirenents for at |east one hour prior to sanpling. Subnit performance
reports in booklet form upon conpletion of testing of the installed
system Test reports shall include all field tests performed to adjust
each component and all field tests performed to prove conpliance with the
specified performance criteria. Each test report shall indicate the fina
position of all controls. Perfornance test data shall be reflected in the
operating instructions.

. 9.3 I nfluent and Effluent Sanpling

Col l ect sanples in the presence of the Contracting O ficer and transport
the sanples to the laboratory for analysis.

.9.4 I nfluent and Effluent Anal yses

I nspect and test all equi pnent under operating conditions after
installation. Denonstrate the unit to run wi thout operator intervention
for 72 contiguous hours. |If inspection or test shows defects, such defects
shal | be corrected, and inspection and test shall be repeated. Performance
shall be tested in accordance with [ ].

9.5 Discharge

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

NOTE: A holding/m xing tank requirenment can be
deleted if an NPDES or sewer discharge pernit has
been secured.
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During the performance testing, the effluent fromthe air stripper system
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shal |l be contained within the holding/mxing tank with no flow di scharged
to the [systenm] [strean] [sewer].

.9.6 Noncompliance

Renoval s shal|l neet or exceed the specified system perfornmance
requirenents. |If at any tinme the result of the organic anal yses of the

i nfluent and effluent water indicate that the air stripping systemis not
in conpliance with Contract Docunents, flow through the air stripper shal
be stopped and the system shall be declared inoperable. |If at any tine the
operation of the air stripping systemdoes not neet the hydraulic,
instrunmentation, or control requirenents set forth in this contract, flow
through the air stripping systemshall be stopped and the system shall be
decl ared i noperable. Upon notification of the air stripping system

non- conpl i ance, imrediately proceed to repair or nodify the systemto neet
compliance. Make repairs or nodifications entirely at the Contractor's
expense. Notify the Contracting Oficer one day before the air stripping
systemis to be restarted and retested.

.10 STARTUP
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NOTE: Modify this paragraph for Contractor
operation.

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

After conpletion of all testing, the manufacturer's representative shal
assi st the plant operators in plant startup.

11 FI ELD TRAI NI NG

Conduct a training course of operating staff as designated by the
Contracting Officer. The training period, for a total of [24] [36] [__ ]
hours of normal working tinme, shall start after the systemis functionally
conplete but prior to final acceptance tests. The field instructions shal
cover the topics included in the Operating and Mai ntenance Manuals. Submt
training course curriculumand training instructions, [14] [
prior to the start of training.

.12 ADJUSTI NG, CLEANI NG AND DI SI NFECTI NG

Make adjustnments, within the control range, to obtain optinmm performance
under actual field conditions. For potable water systens, cleaning [is]
[and disinfection in accordance with AWM C653 are] required prior to
placing the unit in service.

13 MAINTENANCE

NOTE: Select the option that is conpatible with the
Bi d Schedul e.
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a. Manage, operate, mmintain, and nonitor the off-gas control system

[until contract close out] [for at |east [one year] [ ] after
construction, startup and performance testing are conplete]. At a
m ni mum an operator shall be onsite [eight] [ ] hours per week to

operate, maintain, and calibrate the equiprment and instrunments, and to
coll ect sanples for analyses. A qualified person shall be on call to
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respond to energencies and alarmconditions at the off-gas system
within two hours of alarmconditions. Conpliance and nonitoring
records and reports shall be prepared and mmi ntai ned for the
Contracting O ficer and regul atory agencies. The operator shal
maintain a | og of the actions taken

Provi de spare parts for each different itemof naterial and equi pnent
specified, including all parts reconmended by the manufacturer to be
repl aced after [1 year] [and] [3 years] service. Subnit spare parts
data for each different itemof material and equi pnent specified, after
approval of the related submittals, and not later than | ] nmonths
prior to the date of beneficial occupancy. The data shall include a
conplete list of parts and supplies, with current unit prices and
source of supply. List of all special tools, instruments, accessories,
and special lifting and handling devices required for periodic

mai nt enance, repair, adjustnment, and calibration

The followi ng information can either be included in the manual or
manufacturer literature that contains the information and is furnished
with the O&M Manual s. Each nanual shall have an index listing the

contents. Manual s shall be bound in sturdy three-ring, |oose-Ieaf
binders.
(1) Submt [six] [ ] conpl ete copies of operating instructions

outlining the step-by-step procedures required for systemstartup
normal operation, short- and | ong-term deactivation, and
shutdown. An introduction and overall equipnment description
purpose, functions, and sinplified theory of operation shall be

i ncluded in the beginning of the instructions. The instructions
shal | include the manufacturer's name, nodel nunber, service
manual , parts list and brief description of each piece of

equi prent and its basic theory and operating features. The

i nstructions shall include piping and conponent |ayouts and wring
and control diagrams for the systens as installed. Performance
test data shall be reflected in the operating instructions.

(2) Submt [six] [ ] conpl ete copies of nmaintenance instructions
listing routine maintenance procedures, calibration procedures,
possi bl e breakdowns and repairs and troubl e shooting guides.
Procedures for cleaning and renmoval of scale shall be included.

-- End of Section --
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