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SECTION 44 11 33

THERMAL ( CATALYTI C) OXI DATI ON SYSTEMS
10/ 07
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NOTE: This gui de specification covers the
requirenents for systems to destroy, by thernal

oxi dation, organic contam nants contained in an

of f-gas stream with options to use concentration
system heat recovery and/or a catal yst to conserve
f uel

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

Remove information and requirenments not required in
respective project, whether or not brackets are
present.

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

Recommended changes to a UFGS should be subnitted as
a Criteria Change Request (CCR

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

PART 1 GENERAL

1.1 UNI T PRI CES

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: Measurenment and paynent requirenments will be
specified for work subject to extrene variation in
estimated quantity when unit price bidding is
required. This paragraph is not used when
gquantities can be reasonably cal culated from

information included in the contract.
EIR IR R b R S I I I I b I I I I R R I S I I R I I I I I I R I S I I I I I I I b I S I b b I b I b I b I R I b I b I b I I I I b b b I

Measur enment and paynent and unit prices for quantities of off-gas treated
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will be determined in accordance with the Bid Schedul e.

1.2 REFERENCES

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

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

Use the Reference Wzard's Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

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

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

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

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

AVERI CAN GAS ASSOCI ATl ON ( AGA)

AGA ANSI B109.1 (2000) Di aphragm Type Gas Di spl acenent
Meters (Under 500 cubic ft./hour Capacity)

AGA ANSI B109. 2 (2000) Di aphragm Type Gas Di spl acenent
Meters (500 cubic ft./hour Capacity and
Over)

AGA ANSI B109. 3 (2000) Rot ary- Type Gas Di spl acenent Meters

AGA Report No 3 (2000; 4th Ed) Oifice Metering of Natura

Gas; PART 2: Specification and
Installati on Requirenments

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)
ANSI Z21.15/CSA 9.1 (2009) Manual ly Operated Gas Val ves for
Appl i ances, Appliance Connector Val ves and
Hose End Val ves
AVERI CAN PETROLEUM | NSTI TUTE ( API)
APl Spec 6D (2008; Errata 2008; Errata 2008; Errata
2009; Addendum 2009; Errata 2010)
Specification for Pipeline Valves
AVERI CAN SOCI ETY OF ClVIL ENG NEERS ( ASCE)

ANSI / ASCE/ SEI' 25 (2006; R 2008) Earthquake-Activated
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Aut omati ¢ Gas Shut of f Devi ces
AMERI CAN WATER WORKS ASSCOCI ATI ON ( AWAR)

AWM 10084 (2005) Standard Met hods for the
Exani nati on of Water and \Wast ewater

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS B2.1/B2. 1M (2009) Specification for Wl ding Procedure
and Performance Qualification

AWS D1.1/D1. 1M (2010) Structural Wl ding Code - Steel
ASME | NTERNATI ONAL ( ASME)

ASME Bl. 1 (2003; R 2008) Unified Inch Screw Threads
(UN and UNR Thread Form

ASME B16. 33 (2002; R 2007) Manually Operated Metallic
Gas Valves for Use in Gas Piping Systens
Up to 125 psi, Sizes NPS 1/2 - NPS 2

ASME B40. 100 (2005) Pressure Gauges and Gauge
Attachnents

ASME BPVC SEC I X (2010) BPVC Section | X-Wl ding and Brazing
Qualifications

ASME PTC 19. 3 (1974; R 2004) Tenperature Measurenent
ASTM | NTERNATI ONAL ( ASTM
ASTM A 123/ A 123M (2009) Standard Specification for Znc

(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

ASTM A 153/ A 153M (2009) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

FM GLOBAL (FM

FM APP GUI DE (updat ed on-1ine) Approval Cuide
htt p: // www. appr oval gui de. coml CC_host / pages/ publ i ¢/ cust on

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

| SA M296. 1 (1982) Tenperature Measurenent
Ther nocoupl es

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

MBS SP- 25 (2008) Standard Marking System for Val ves,
Fittings, Flanges and Unions
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1.

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMAR)
NEMA | CS 1 (2000; R 2005; R 2008) Standard for
I ndustrial Control and Systenms: Genera
Requi rement s
NEMA | CS 6 (1993; R 2001; R 2006) Encl osures
NEVA MG 1 (2009) Mdtors and Generators

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

NFPA 211 (2010) Standard for Chi nmeys, Fireplaces,
Vents, and Solid Fuel -Burning Appliances

NFPA 30 (2008; Errata 08-1) Flanmabl e and
Conbusti bl e Li qui ds Code

NFPA 31 (2006; Errata 06-1; Errata 06-2) Standard
for the Installation of G -Burning
Equi pnent

NFPA 54 (2009; TIA 09-1; TIA 09-2) National Fue
Gas Code

NFPA 58 (2008; TIA 08-1; TIA 08-2; TIA08- 3; TIA
08-4) Liquefied Petroleum Gas Code

NFPA 70 (2008; TIA 08-1) National Electrical Code

NFPA 82 (2009; Errata 09-1) Standard on

I nci nerators and Waste and Li nen Handling
Systens and Equi pnent

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

NI ST SP 250 (1991; r 2010) Calibration Services Users
Qui de

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
29 CFR 1910 Cccupational Safety and Heal th Standards

40 CFR 60 St andards of Performance for New
Stationary Sources

.3 SYSTEM DESCRI PTI ON

Provide a thermal (catalytic) oxidation systemas a conplete unit process
for destruction of organic contanminants carried in the [off-gas] [vapor
phase]. Equi prrent shall include, but shall not be linmted to, a conplete
and operational thermal oxidation systemn, including supporting equipnent
and accessori es.

3.1 Desi gn Requirenents

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Find the wind speed and seism c zone for the
stack design in ASCE/ SEI 7-05
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Provide the thermal oxidation systemin conformance with section 60.18 of
40 CFR 60. Provide vertical and | ateral supports for the stack in
accordance with NFPA 82 and NFPA 211, as applicable, for the wind forces
indicated. Design the systemfor the follow ng paraneters:

a.

b

Altitude: [ ] m ft above nean sea | evel (MBL).

Stack discharge: [3] | ] m[10] [ ] ft above [existing

grade at the site] [MBL].

C.

d.

1.3.2

M ni mum equi prent [service] [design] life: [ ] years.

i di zer system di mensi ons:

(1) Maxi mum vertical projection, (excluding stack): [__ ] mft
(2) Maximum ground surface coverage: [ 1 x [ ] m [ ]
x [ ] ft

Soil bearing capacity: [___ ] MPa psf.

Seismc zone: [__ ].

Wnd speed (maxinum: [___ ] knih nph.

Ground snow load: [___ ] kPa psf.

Anbi ent air tenperature

(1) Maximum [ ] degrees C F.

(2) Mnimm | ] degrees C F.

G oundwat er tenperature

(1) Maximum [ ] degrees C F.

(2) Mnimm | ] degrees C F.

I norgani ¢ Chemi cal Concentrations

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

NOTE: Indicate nethod in the first blank. The
table is an exanple. Include all identified site
cont ani nants.

Vol atile netals, chlorine, fluorine, phosphorus,
sul fur or freon at | ow concentrations will poison,
foul or mask catalysts. More innovative

t echnol ogi es shoul d be strongly consi dered when
freon is present.

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 R R S R R R O

a.

Estimated influent inorganic chem cal concentrations in the

[of f-gas] [vapor phase] shall be as determ ned by | ].
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I nfluent Concentration M ni mum Aver age Maxi mum

Fl uori des [ 1] [ 1] [ ]
Total Metals (as CaCOB) [ ] [ 1 [ 1]
Copper G 1 G
Lead [ 1] [ 1] [ ]
Zi nc [ 1] [ 1] [ 1]
b. Chemi cal concentrations of entrained [water] [groundwater] [__ ]

shal | be as determ ned by AWM 10084.

Concentration M ni mum Aver age Maxi mum
pH [ 1] [ 1] [ 1]
Conductivity (mho) [ 1 [ 1 [ 1
Total hardness (nmg/L as CaC®B) [__ ] [ 1] [ 1]
Cal ci um (my/ L) [ 1 [ 1] [
Magnesi um (ng/ L) [ 1] [ 1 [ 1]
Total iron (ng/lL) [ 1] [ 1 [ 1]
Ferric iron (ng/L) [ 1] [ 1] [ 1]
Ferrous iron (ng/lL) [ 1] [ 1 [ 1]
Manganese (ng/L) [ 1] [ 1] [ 1]
Sodi um (ng/ L) [ 1 [ 1] [
Pot assi um (ng/ L) [ 1] [ 1 [ 1]
Copper (ng/L) [ 1] [ 1] [ 1]
Total alkalinity [ 1 [ 1 [ 1]
(mg/ L as CaCO3)

Hydr oxi de al kal i nity [ 1 [ 1 [ 1]
(mg/L as CaC®)

Carbonate (ng/L as CaCCB) [ 1 [ 1 [ 1]
Bi carbonate (ng/L as CaCOB) [ ] [ 1 [ 1
Nitrate (mg/L) [ 1] [ 1] [ 1]
Nitrite (my/L) [ 1 [ 1] [
Sul fate (ng/L) [ 1] [ ] [
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Concentration M ni mum Aver age Maxi mum

Sul fide (ng/L) [ 1] [ ] [
Phosphate (ng/L) [ 1] [ 1] [ 1]
Chloride (my/L) [ 1] [ 1] [ ]
Fluoride (mg/L) [ 1] [ ] [
Free carbon di oxi de [ 1 [ 1] [ 1]
ng/ L as CaCOB)

Di ssol ved oxygen (ng/L) [ 1] [ 1] [ 1]
Free chlorine residual (mg/L) [____ ] [ 1] [ 1]
Silica (my/L) [ 1 [ 1] (]
Total solids (mg/L) [ 1 [ 1 [ ]
Total dissolved solids (ng/L) [___ ] [ 1] [ 1]
Suspended solids (ng/L) [ 1 [ 1] [ 1
Turbidity in nephelonetric [ 1 [ 1] [ 1]

turbidity units (NTU)

Col or by platinum standard [ ] [ 1 [ 1]
conpari son

.3.3 Per f or mance Requi rements

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

NOTE: Coordinate controls with the bl ower specified
in Section 43 11 00 FANS/ BLOAERS/ PUWPS; OFF- GAS.

Select the retention time appropriate for the
oxi dati on devi ce considering any regul ated conpounds.

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

Mnimumretention tinme in the conmbustion chanber shall be [0.5] [1.0] [1.5]
[2.0] [2.5) [____ ] seconds at [1095] [982] [820] [760] [400] [260] degrees
C[2,000] [1,800] [1,500] [1,400] [750] [500] degrees F m nimum at nmaxi mum
flow The flowrate shall be [constant at [ ] cu msecond scfn] [off
and on at [ ] cu msecond scfmr naxi mum wth a turndown range of four
to one (4:1)] [variable between [ | ] cu msecond scfmrr mnimum and |
cu m second scfnm maxi mun]. Flow rates shall be based on neasurenent at
standard tenperature and pressure (STP), 101.3 kPa at 15.5 degrees C 14.7
psia at 60 degrees F. Influent gauge pressure shall vary between [__ ] Pa
inch 2C mininum [ ] Pa inch H2C average, and [ ] Pa inch H2C
maxi mum Inlet tenperature shall vary between [ ] degrees C degrees F
mnimm [ ] degrees C degrees F average and | ] degrees C degrees F
maxi mum Materials of construction shall be conpatible with the amnbient
and operating tenperatures and | ong term exposure to untreated and treated
gas constituents.
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1.3.4 O f-Gas Conposition

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Reduce the dew point to bel ow 50 degrees C
(120 degrees F) ahead of the thernmal oxidizer

If the unit will be classified as a hazardous waste
incinerator, required enission limts for specific —
conmpounds are given in the National Em ssion
Standard for Hazardous Air Poll utants (NESHAP)

Maxi mum Achi evabl e Control Technol ogy ( MACT)
Standard. The MACT standard is scheduled to be
finalized the end of 1998 and will not appear in
hard copies of the 40 CFR 63 until the July 1999
edition is issued by EPA. Until the 1999 CFR is
available, it will be necessary for designers to
obtain the Federal Register in which the new
standard i s given.

Establ i shing and enforcing air regulations is
primarily done at the State level; therefore, it is
critical that designers research State specific
requi renents applicable to the unit.

The BDT control device is a conbustion device
capabl e of reduci ng NMOC eni ssions by 98

wei ght - percent or an outlet NMOC concentration of 20
ppnv or |less. The EPA 98 percent DRE requirenent
applies to total enissions as determ ned by stack
gas analysis (to include aerosols, particul ates,
VQOCs, etc.), not individual contaninants, and nay
not be attainable on individual contam nants in |ong
term perfornmance.

I ncl ude appropriate off-gas discharge requirenments
(or DRE) and products of inconplete conmbustion (if
appropriate). Use energy conservation/recovery on
I ong term or high volunme devices.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

The system shal|l be capabl e of oxidation of the organic conponents of
gaseous, solid and aerosol type enissions, as foll ows:

O f-Gas Constituent I nfl uent Ef f | uent Destruction
Esti mate Requi r enent Requi r enent
Tot al Maxi mum [ ] [ ] NA
Hydr ocar bon Aver age [ ] [ ] NA
(ppmv) Mnimm [ ] NA [98*] [ 1%
Met hane Maxi mum [ ] [ ] NA
(ppnv) Aver age [ ] NA NA
M ni mum [ ] NA [98] [ 1%
Non met hane Maxi mum [ ] [20%*] | ] NA
organi c Aver age [ ] NA NA
conpounds M ni mum [ ] NA [98] [ 1%
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O f-Gas Constituent I nfl uent Ef f | uent Destructi on

Esti mate Requi r enent Requi r enent
(NMXC)  (ppnv)
[ 1] Maxi mum [ ] [ 1] NA
Aver age [ ] NA NA
M ni mum | ] NA [95] | 1 %
Car bon Maxi mum [ ] [ ] NA
Monoxi de Aver age [ ] NA NA
(ppmv) Mnimm [ ] NA [98] [ 1%
Ni t rogen, Maxi mum [ ] [ ] NA
NOX (ppnv) Aver age [ ] NA NA
Mnimum [__ ] NA [ 1]
Total Sul fur, Maxi mum [ ] NA NA
as SO2 Aver age [ ] NA NA
(ppmv) M ni mum [ ] NA NA
Sul fur, Maxi mum [ ] [ ] NA
SOX (ppnv) Aver age [ ] NA NA
M ni mum | | NA [ 1]
Total Chlorine, Maxi mum [ ] [ ] NA
as Hd Aver age [ ] NA
(ppnv) Mnimum [ ] NA [ 1]
HCO  (ppnv) Maximum [_ ] [ 1 NA
Aver age [ ] NA NA
Mnimm [_ ] NA [ 1]
Wat er Vapor Maxi mum  100% NA NA
(% sat uration) Aver age [ ] NA NA
M ni mum [ ] NA NA
Particul ates Maxi mum [ ] [ ] NA
(mg/ M8 Aver age [ ] NA NA
gr/dscf)Mni num | ] NA [ ]
pacity (% Maxi mum [ ] [ ] NA
Aver age [ ] NA NA
M ni mum [ ] NA NA
Oxygen (9% Maxi mum [ ] NA NA
Aver age [ ] NA NA
Mnimm [ ] [ 1] NA
* Destruction percentage will be determ ned as foll ows:

100% x ((Influent nass - Effluent nass)/(Influent nass)).
** Dry basis, as hexane at 3% oxygen.

1.4 SUBM TTALS

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

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

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

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

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

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

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

SD- 02 Shop Drawi ngs
Detail Drawings[; C[; G |

Detail draw ngs containing conplete flow diagrans, piping,
Wi ring, schematic, and any other details required to denonstrate
that the system has been coordinated and will properly function as
a unit. Drawi ngs shall show capacities and pressure drop; heat
and material bal ances; make and nodel; conplete list of equipnent
and materials. Draw ngs shall show proposed | ayout and anchorage
of equi prrent and appurtenances, and equi pnent relationship to
other parts of the work including clearances for installation,
mai nt enance and operati on.

SD- 03 Product Data
Em ssi ons

Reports for permt conpliance.
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Tenperature Sensors, Transmitters and Controllers[; C[; G |

]

Det ai |l ed manufacturer's data on the overall controls, sensors,
process controllers, control operators, |adder diagrans, tiners,
sequence of controls, valves, alarns, signals, interlocks and cut
of f systens. Data describing in detail the equi pnent used to
nmoni t or em ssions, including the sanpling probe, filters, off-gas
transport tubing, sanpling punp, noisture renoval system analyzer
calibration systens, and data recorder. Process and
i nstrunentation diagranms (P& Ds).

Thermal Oxidation Systen[; CG[; G [___ 11

Manuf acturer's descriptive data and technical literature,
performance charts, catalog cuts, and installation instructions.

Field Training

Training course curriculumand training instructions, [14]
[ ] days prior to the start of training.

SD- 06 Test Reports
Factory Tests[; C[; G [____ 11
Printout of factory test results.
Field Quality Control/Tests[; Cl[; G [____ 11
Test reports, in booklet form showing all field tests perforned
to adj ust each conponent and all field tests perforned to prove
conpliance with the specified performance criteria, upon
conpletion and testing of the installed system Each test report
shall indicate the final position of controls.
SD-07 Certificates
Mot or s

Manufacturer's certificates attesting that the notors neet the
NFPA 70 requirements for the hazardous area classification.

Manufacturer's Field Representative
Nanmes and qualifications of each manufacturer's field
representative and training engineer with witten certification
fromthe manufacturer that each representative and trainer is
technically qualified.
SD- 10 Operation and Mai ntenance Dat a

Thermal Oxi dation System
Mai nt enance

[Six] [ ] conmplete copies of detailed operating instructions

with step-by-step procedures and sequences for systemstartup
operation and shutdown. The instructions shall include the
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manuf acturer's name, nodel nunber, service nanual, parts list, and
brief description of all equipnment and the operating features of
each elenment. The instructions shall include as-built draw ngs of
the piping | ayout, equipnent |ayout, and sinplified wiring and
control diagrans of the systemas installed. Describe autonatic
controls, functional logic, control |oops, set points and al arm
signals. Include flow diagrams in the instructions.

[Six] [ ] conpl ete copies of maintenance instructions
listing maintenance procedures, possible breakdowns and repairs,
and troubl e shooting guides.

1.5 QUALI FI CATI ONS

1.5.1 Cont r act or

Contractor shall have had a minimumof [2] [3] [5] [___ ] years of
experience in the construction of industrial air pollution control systens,
sanitary wastewater sludge digestion gas systens, landfill off-gas or vapor

extraction off-gas handling systens.
1.5.2 Si ngl e Source Supplier

Assign to a single supplier full responsibility for the furnishing of the
adsorption system The designated single supplier, however, need not
manuf acture the system but shall coordinate the sel ection, assenbly,
installation, and testing of the entire specified system

1.5.3 Manuf acturer's Field 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

1.5. 4 Wel der s

[Wel ders shall have passed qualification tests using procedures covered in
AWS B2.1/B2.1N or ASME BPVC SEC | X and have the appropriate certification.]
[Qualifications of welders, and wel ding and nondestructive testing
procedures for piping shall be as specified in Section 40 05 13.96 VELDI NG
PROCESS PI PING ] [Structural menbers shall be welded in accordance with
Section 05 05 23 WELDI NG, STRUCTURAL.] Require any wel der to retake the
test when, in the opinion of the Contracting O ficer, the work of the

wel der creates reasonabl e doubt as to proficiency.

1.6 REGULATORY REQUI REMENTS

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

NOTE: Add applicable regional, state, or |oca
requi renents. Section 01 57 20.00 10 ENVI RONMENTAL
PROTECTI ON i ncl udes basi c requirenents.

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

Abi de by the following requirements: [__ ].
1.7 PARTNERI NG OR PRE- | NSTALLATI ON CONFERENCE

[Partnering] [Pre-installation] conference [may] [will] be [requested]
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[required]. Ensure that involved subcontractors, suppliers, and
manuf acturers are [notified] [represented]. Subnmit the date and tine of
the conference to the Contracting O ficer for approval.

. 8 DELI VERY, STORAGE, AND HANDLI NG

Protect fromthe weather, excessive humidity, excessive tenperature
variation, and dirt, dust, or other contam nants all equi pnent delivered
and placed in storage. Catalyst material shall be protected in accordance
with the manufacturer's recomendati ons.

.9 SEQUENCI NG AND SCHEDULI NG

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

NOTE: Testing of the thernal oxidation system
shoul d be concurrent with the start of gas flow from
the landfill, vapor extraction system or other
source. Section 01 35 45.00 10 CHEM CAL DATA
QUALI TY CONTROL shoul d be included even if the

project is not concerned with HTRW
EE IR R I Sk S S I S S S I R R R Rk I S Sk S I Sk I R R Ik I S I R Sk I O R I

Installation of the thernmal oxidizer shall be conplete and the system
operational prior to conpletion of the [gas collection systen] [vapor
extraction systen] [landfill cap]. Point source release of untreated

of f-gas shall be avoided to the maxi mum extent consistent with compl etion
of the contract. Sanpling and anal yses to denonstrate system performance
and em ssion conpliance shall be perfornmed in accordance with Section

01 35 45.00 10 CHEM CAL DATA QUALI TY CONTROL.

.10 EXTRA MATERI ALS

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Include itens needed for future maintenance
and repair, itens that mght be difficult to obtain
and spare parts needed to ensure continued operation
of critical equipnent. Consider whether an initial

operating period is included in the contract.
EE IR I Sk S S O S S S I R R R Rk I I S kS Ik I kR Ik S S I S R Sk I O

[An inventory of all equipnent, tools, and itens shall be provided to the
Contracting Officer at the start of the operating period. The inventory
shal | be updated nmonthly. A current inventory shall be delivered to the
Contracting O ficer when the operating period is conplete.] [Concurrent
with delivery and installation of the specified equi pnent, auxiliary

equi pnent and spare parts shall be furnished.] Furnish the follow ng:

a. [Spare parts for each different itemof material and equi pment
specified including all of the parts recommended by the nmanufacturer to
be replaced after [1 year] [1 year and 3 years] service.] [Spare parts,
repl acenent parts and other itens duplicated or replaced during the
operating period.]

b. For each type of grease, one |ever type grease gun or other
| ubricating device.

c. [One set of special tools for each type of equi pment including

calibration devices, and instrunents required for adjustnent,
calibration, disassenbly, operation, and naintenance of the equipnment.]
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[One set of special tools, calibration devices, and instrunents
required for operation, calibration, and maintenance of the equi pnent.]

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

e. A [three] [six] nonth supply of lubricants, [fuel,] [and]
[consumabl e itens] at the end of the contract.

foo ].

PART 2 PRODUCTS

2.

2.

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

NOTE: A life cycle cost anal ysis should be
perfornmed before selection of the equi pnent option
flare, enclosed conbustor, thermal oxidizer,

catal ytic thermal oxidizer, regenerative therna
oxi di zer, recuperative thernmal oxidizer or catalytic
recuperative thermal oxidizer

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

1 MATERI ALS AND EQUI PMENT
1.1 St andard Products

Mat eri al s and equi pnrent shall be the standard products of a manufacturer
regul arly engaged in the manufacture of such products and shall essentially
duplicate itens that have been in satisfactory use 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 Oficer, reasonably
convenient to the site.

1.2 Ceneral Requirenents

Equi prent and appurtenances shall be as specified and as shown on the
detail drawi ngs, and shall be suitable for the service intended. Materials
and equi pnent shall be new and unused, except for testing equiprent.
Conponents that serve the sane function and are the sane size shall be

i dentical products of the sane manufacturer. The systemw |l be rejected
upon failure to achieve both the m nimumtenperature and the m ni mum
retention time specified in paragraph Perfornmance Requirenents.

. 1.3 Nanepl at es

Each nmaj or item of equi pnment shall have the nmanufacturer's nane, address,
type or style, nodel or serial nunber, and catal og nunber on a plate
secured to the itemof equipment. Each piece of equi prent shall bear the
approval designation and the markings required for that designation.

Val ves shall be nmarked in accordance with M5SS SP-25 and shall bear a
securely attached tag with the manufacturer's nane, catal og nunber and
val ve identification pernmanently displayed.

1.4 Equi prent Guards [and Access]

Belts, chains, couplings, and other noving parts shall be conpletely
encl osed by guards, to prevent accidental personal injury, in accordance
with 29 CFR 1910, Subpart O, Machi nery and Machi ne Guardi ng. Guards shal
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be renovabl e and arranged to all ow access to the equi pment for
mai nt enance. Thernmal insul ation shall enclose high tenperature components

to prevent ignition of combustible materials and to preclude personne
cont act.

2.2 FLARE

2.

2.

2.

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: See 40 CFR 60.18 for shroud requirenents;
edit this paragraph if shroud is not needed.

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

The [candl estick] [open] [ground] flare shall be conposed of an open
conbusti on chanber without enclosure or shroud.

3 ENCLOSED COVBUSTOR

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

NOTE: Encl osed conbustors nmust denonstrate either
98 percent NMOC reduction or outlet NMOC
concentration of 20 ppnv or |ess.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

The encl osed conbustor shall be conposed of a vertical enclosed conbustion

chanmber that maintains a constant tenperature by controlling fuel and
conbustion air.

4 THERMAL OXI DI ZER

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

NOTE: Catalytic oxidation operates at a reduced
tenperature and shoul d be consi dered when the
organi ¢ carbon is between 150 ppmv and 2,000 ppnv.
Revi ew the antici pated off-gas anal ysis for

subst ances that mask or poison catalysts. Edit this
par agraph as required.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

The thermal oxidizer shall be conposed of a horizontal enclosed conbustion
chanber, with catalyst, that maintains a constant tenperature by
controlling fuel and conbustion air. Catalyst shall be suitable for use
under the conditions listed in paragraph SYSTEM DESCRI PTI ON and shal |l be
fabricated in nmodul es for ease of installation in the conbustion chanber.
Thermal oxi di zer shall be conpatible reduced tenperature operation with the

catalyst in place and hi gh tenperature operation w thout using the nodul ar
catal yst unit.

5 REGENERATI VE THERMAL OXI DI ZER

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: This systemis a high tenperature operation
that recovers energy by cycling exhaust and inlet
gases through regenerative heat exchange nedi a.

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 R R S R R R O

The thermal oxidizer shall be conposed of a horizonta

chanmber that maintains a constant tenperature by controlling fuel and
combustion air.

encl osed conbusti on
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2.6 RECUPERATI VE THERVAL OXI DI ZER

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: This systemconsists of a high tenperature
operation, without catalyst, or |ow tenperature
operation, with catalyst, that recovers energy by
counter current passing of the exhaust and inlet
gases through the heat exchanger. Edit this

par agraph as required for job conditions.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

The thermal oxidizer shall be conposed of a horizontal enclosed conbustion
chanmber, with catalyst nodul es, that maintains a constant tenperature by
controlling fuel and combustion air. The thermal oxidizer shall be
compatible with the tenperatures of operation with or w thout using the
nodul ar catal yst unit.

2.7 CONTAM NANT CONCENTRATI ON SYSTEM

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: Fuel costs for dilute or wet off-gas streans
are substantially reduced by using a concentration
system Consider a concentration systemif the
organi ¢ carbon is |less than 2,000 ppnv.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

Inl et gas concentration of [total hydrocarbon] [nethane] [non nethane
organi ¢ conpounds (NMOO)] [__ ] shall be increased by a mni mumof [ten]
[five] [two] tines the initial concentration.

2.8 HEAT RECOVERY SYSTEM

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Use nedia for regenerative systens or heat
exchanger for recuperative systens.

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

2.8.1 Medi a Chanbers

Exhaust flow t hrough nedi a chanbers shall recycle a mnimumof [50] [_ ]
percent of the heat input at nmaxi mum operating conditions (maximum fl ow and
tenmperature).

2.8.2 Heat Exchanger

The nultiple pass, or single pass plate heat exchanger, or tube and shel
heat exchanger shall recycle a mnimumof [80] [ ] percent of the heat
i nput at nmaxi mum operating conditions (maxi num flow and tenperature).

2.9 FLAMVE TRAP/ ARRESTER

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: This is a safety requirenent that nust be
i mpl enent ed.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Fl ame arrester, in accordance with FM APP GUI DE, shall be provided at the
inlet to the oxidation system The pressure drop across the flane arrester
shall be a maximumof [ ] [1.5] kPa [ ] [6] in WC. at nmaxi mum
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flow The flame arrester shall have a clean-out cover to facilitate
mai nt enance.

2.10 I NLET PROTECTI ON

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

NOTE: The system shoul d be protected by noisture
reducti on.

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

2.10.1 Knock- Qut Pot

Knock out pot, with a mininumcollection efficiency of [98] [98.5] [99]
percent, shall be provided.

2.10.2 M st Eli m nat or

A mst elimnator, with a mnimmcollection efficiency of [85] [98] [98.5]
[99] [ ] percent of the inpinging mst shall be provided.

2.11 | GNI TI ON SYSTEM BURNER ASSEMBLY

2.11.1 Pi | ot

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: ANSI/ASCE/ SEI 25 applies to earthquake
act uat ed systens.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

Automati c gas shutoff system conform ng to ANSI/ASCE/ SEI 25 shall be
provided on the pilot supply. The pilot assenbly shall be renovable and
shal |l be provided with pressure indicator, pressure regulator, solenoid
val ve, manual shutoff valve and pilot gas pressure manoneter port. Pilot
inlet nozzle shall be 150# ANSI, stainless steel, flanged.

2.11.2 I gniter

El ectronic spark ignition shall be provided. The igniter assenbly shall be
renovabl e from outside the conmbusti on chanber wi thout di sconnecting conduit
or wiring.

2.11.3 Bur ner Assenbly

The primary air mxed burner shall be conpatible with the specified fuel,
shall have multiple small gas ports or jets, and shall be constructed of
304L/ 316L stainless steel, heat and corrosion resistant alloy steel,
cerani ¢ and/or castable refractory. The burner shall be of adequate
capacity to maintain the required conbustion tenperature at the naxi mum
flowwith no fuel value in the off-gas.

2.11. 4 Refractory | nsul ation

Renovabl e, cast venturi burner |ining assenblies shall be provided with a
[ 1500] [ ] degrees C [2,700] [__ ] degrees F rating. Refractory

i nsul ati on shall be continuous, a mininumof 50 mr 2 inches of ceranic
fiber insulation blanket surrounding the combustion cylinder, attached to
the wall and floor with Inconel studs and washers, with plate retainers
installed around all open edges of the blanket. The refractory insulation
shal |l be coated with a high tenperature, surface seal er protectant.
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2.

2

2

12 EXHAUST TREATMENT

.12.1 Adsor ber

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

NOTE: Adsorbers are not commonly required

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

Exhaust gas shall be treated by an activated carbon adsorption systemin
accordance with Section 43 13 13.13 VAPOR PHASE ACTI VATED CARBON ADSORPTI ON
UNI TS.

.12.2 Scr ubber

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Scrubber is used only for high acid
concentrations resulting fromchlorine or sulfur in
the feed or conbustion of nitrogen

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

Scrubber shall renove [85] [90] [95] | ] percent of the acid gas forned.

.13 STACK

.13.1 M ni mum Exit Vel ocity

The stack exit velocity shall be not less than | ] msec ft/sec.

.13.2 M ni num El evati on

The stack el evation shall be not |ess than stated in paragraph Design
Requi renent s.

.13.3 Li ni ng

Stack shall be lined with ceranic and/or castable refractory.

.13.4 Li ghtni ng Protection

An engi neered lightning protection systemw th grounding shall be provided.

.13.5 Lugs

Lifting lugs shall be provided at the top of the stack for ease of
installation; each lug shall be capable of supporting the entire wei ght of
t he stack.

.13.6 Access

Access to the interior of the stack shall be provided by an insul ated,
[ hi nged or supported 0.6 x 0.6 m 24 x 24 inch square or 0.6 m 24 inch
di aneter, manway] [150 x 150 mr 6 x 6 inch square or 150 mr 6 inch

di aneter, hand hol e] |ocated above the burners.

.13.7 Ladder

An al um num or gal vani zed steel fixed | adder shall be nounted to allow
access for renoval or replacenment of each of the thernocouples. The | adder
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furnished with the system shall have side rails. |Individual rung | adders
are not acceptable. Ladder shall conformto 29 CFR 1910, Part 27 Fi xed
Ladders, except as specified herein. The safety cage shall be provided
with | ocking device to prevent unauthorized access.

.14 PROVI SI ONS FOR OBSERVATI ON AND SAMPLI NG
.14.1 Observation Ports

observation ports or sight glasses with renovabl e tenpered gl ass covers and
cool ing holes shall be provided. View port dianeter shall be a m ni num of
[75] [50] mr [3] [2] inch. Ports shall be located to allow view ng the
pilot flame, the base of the main flanme, and a view of each of the

t her mocoupl es.

.14.2 Inlet Sanple Port

Inlet sanple port [50] [__ ] m [2] [ ] inch mninumdianeter, with
cap and cooling holes, shall be |ocated upstreamof all contributing flows,
with the exception of the off-gas.

.14.3 Qutl et Sanple Port

Qutlet sanple port [50] [__ ] m [2] [ ] inch mninmumdianeter, with
cap and cooling holes, shall be |located [upstream of the cooling or
dilution air inlet] [and] [two stack dianeters fromthe top of stack].

.14.4 Sanpl i ng Equi pnent

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

NOTE: Add sanpl er requirenents.

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

Provide the follow ng equipnment: [ ].

.15 CONTRCLS

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

NOTE: Bl ower controls are in Section 43 11 00
FANS/ BLONERS/ PUMPS; OFF-GAS. Omit | ast sentence if
not applicable to the project.

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

Set points, signals and control functions and danpers shall be linked by a
central programmable logic controller (PLC) |located in the control panel.
Control signals shall be 4-20 ma or 0-10 Vdc, conpatible with the
controll er and sensor or control device. Burner control diagnostics shal
be included. For paraneters specified to be continuously recorded, digita
data shall be recorded at intervals not exceeding one mnute. Sensors
shall be calibrated with standards traceable to NI ST and i n confornance
with NI ST SP 250. Each alarmshall be connected to an [auto-dialer] [or]
[tel enetry] system

.15.1 Utraviolet (U) Flane Scanner
U traviol et scanner shall be furnished, installed and calibrated to provide
for safety shutdown on the absence of flame. The signal from each scanner

shall incorporate a tine delay appropriate to the control sequence. The
burner flame scanner shall nonitor the burner flame. The pilot flane
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scanner shall nonitor the pilot flame.

2.15.2 Ti mers

Automatic tinmers shall provide i ndependent adjustnment of the start and
duration of each step in the control sequence.

2.15.2.1 Pur ge Ti ner

The m ni mum purge cycle shall be set at four changes of [air] [or] [inert
gas]. Purge cycle shall have both automatic and nmanual start.

2.15.2.2 Igniter Tinmer

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

NOTE: The spark duration adjustnent extends the
life of the plug, transformer and ot her pil ot
conponent s.

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

An igniter tinmer, with [manual] [automatic] adjustnent of the spark
duration, shall be provided to set the tinme and duration of the igniter
spark during the ignition cycle, and to conpensate for the distance of the
pil ot gas supply fromthe oxidizer.

2.15.2.3 Pil ot Ti nmer

At the end of the purge, the pilot tiner shall begin automatic ignition.
If the UV sensor fails to sense the pilot flane, the pilot sol enoid val ve
shall close, the pilot flame shall be extinguished, the system shall shut
down and the pilot fail alarmshall be activated.

2.15.2. 4 Mai n Fl ane Ti ner

The main flame tiner shall extend beyond the pilot tiner cycle. Wen the
burner flame lights and the tenperature exceeds the | ow tenperature set
poi nt on the tenperature controller, the pilot flame shall be shut off.
The system shall shut down, and the main flame fail alarmshall be
activated, if the U/ sensor fails to sense the pilot flame or the flane

tenperature does not reach the |l ow tenperature set point by the end of the
main flane step.

2.15.3 Tenperature Sensors, Transnmitters and Controllers
2.15.3.1 Ther nocoupl es

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

NOTE: Narrow tenperature ranges are nore responsive
than broad ranges because the sensitivity is a
percent age of the range.

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

Ther nocoupl es shall conformto | SA M296. 1, Type K, suitable for continuous
operation and control at tenperatures up to [50] [100] [150] [__ ]
degrees C [80] [180] [260] [__ ] degrees F above the tenperature
specified in the performance requirements and accurate to 0.75 percent of
the maxi num tenperature. Each thernocouple used for control shall be
provided with high and | ow set points and an adjustable tine del ay before
initiation of each control action. A thernocouple |ocated in or
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i mredi at el y downstream of the conmbustion chanber shall control burner
operation and shall [indicate] [and] [record] conbustion chamber
tenmperatures. [Three] [__ ] additional thermocouple ports shall be
spaced at vertical intervals equal to the stack diameter, starting two
stack dianeters fromthe top of the stack. Conpensating |lead wire
connecting the thernocouple to the read out shall be 16 gauge with a
weat her proof braid.

2.15.3.2 Ther nonet er s

Thernoneters shall conformto ASVME PTC 19.3, with wells and tenperature
range suitable for the use encountered.

2.15.3.3 Conmbusti on Chanber Tenperature Controller

The conbustion tenperature control shall [record the conbustion chanber
tenmperature] [and] [naintain the tenperature between the adjustable high
tenmperature and | ow tenperature set points]. The controller shall contro
the [danper actuator notors] [blowers]. Control |ogic shall include auto
position signal and automatic switch over capabilities.

a. The systemshall shut down and not attenpt to restart if the
tenperature exceeds the all owabl e conbusti on chanber tenperature

range. A high tenmperature shutdown shall activate the high tenperature
al arm

b. During operation, the systemshall shut down and not attenpt to
restart if the tenperature falls below the all owabl e conbusti on chanber
tenperature range. During the ignition cycle, if the tenperature does
not reach or exceed the | ow tenperature shutdown setting, the system
shal |l shut down and not attenpt to restart. A |ow tenperature shutdown
during operation or during the ignition cycle shall activate the | ow
tenmperature alarm

2.15.3. 4 Primary Conbustion Air Contro
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NOTE: For this and the foll owi ng paragraph, refer
to Section 43 11 00 FANS/ BLOAERS/ PUMPS; OFF- GAS for
conbustion air control
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Fully adjustable air danmpers on each burner shall be furnished with renpte
operation by external |ever control, sized to provide a m ni mum of [100]

[ 115] percent of theoretical stoichiometric air as primary air. Danpers
shall allow the operator to adjust the primary air/fuel ratio while burner
is in operation.

2.15.3.5 Total Conbustion Air Contro
[ Mot or operated | ouver danpers shall be provided. Actuators shall cause
| ouvers to fail open on loss of signal or power.] [Two nultistage
centrifugal blower trains, each with a suction valve, discharge valve, and
di scharge check val ve shall be provided.]

2.15.3.6 Quenching/Dilution Air Contro
Mot or operated | ouver danpers shall be provided. Actuators shall cause
| ouvers to fail open on | oss of signal or power.
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2.

16 FLOW METERS, TRANSM TTERS AND FLOW CONTRCLLER

The flow control systemshall include an automatically actuated main fue
valve with fail-closed feature and Iimt switches for position indication.
The flow rate netering systemshall include recording, totaling and al arm

capabilities.

.16.1 O f-Gas Fl ow Meter

Fl ow netering for the off-gas shall conformto AGA Report No 3.

.16.2 Suppl enent al Fuel Flow Meter
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NOTE: Suppl enental fuel neters should be sized on
peak requirenent. O f-gas nmeters should be based on
bl ower si ze.
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Gas neters shall conformto [AGA ANSI B109.1] [AGA ANSI B109.2] [
AGA ANSI B109. 3].

.17 PRESSURE MEASUREMENT AND CONTRCL

One differential pressure sensor with | arge di ameter sensing holes shall be
furnished. A differential pressure transmitter shall be provided and shal
be nmounted within 1 nm 3 feet of the sensor. A conpound vacuum pressure
gauge shall be installed on each blower. The conpound gauges shall be
furnished with a differential pressure range of [0.1 to 100] [__ ] kPa
[0.015 to 15] [__ ] psig. The piping fromthe sensor to the transmtter
shall be 3 mr 1/8 inch stainless steel tubing with stainless steel drain
val ves on each pipe, at low points. Piping shall be plunmbed so that
condensate will drain back into the pipe. The transmtter shall be

equi pped with zero and span adjustnment, and shall provide a standard

vol unetric output rate reading to the chart recorder (included with the
control system) without the need for separate conpensating pressure or
tenperature transducers. A pressure gauge shall be installed on the

di scharge side of each blower. The pressure gauges shall be furnished with
a range of 0 to 34 kPa 0 to 5 psi. The gauges shall be weatherproof, with
113 mr 4-1/2 inch dials and Type 316 stainless steel Bourdon tubes. The
gauges shall be furnished with pressure snubbers and di aphragm seal s and
val ves. Isolation valves shall be installed between the process pipe and
the seal. D aphragmseals shall be furnished with top and bottom housi ngs
and di aphragns of Type 316 SS. The di aphragm cavities shall be |iquid
filled with silicone.

17,1 Draft Gauges

Draft gauges shall be Type I, Cass 1 or 2, as applicable, conformng to
ASME B40. 100 with a di aphragm or bell ows actuating systemand a circul ar
scale. The gauges shall have a zero adjustnent screw. Suitable shutoff
cocks shall be provided.

.17.2 Pressure Gauges

Pressure gauges shall conformto ASME B40. 100 and be of pressure detecting
Cl ass, single Bourdon tube style, and suitable for detecting air pressure.
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2.17.3 Pressure Sw tches
Pressure switches shall be provided to activate the bl owers.
2.17. 4 Pressure Rel ease

A pressure rel ease val ve shall be located on the off-gas |ine upstream of
the oxi di zer.

2.18 EXPLOSI METER
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NOTE: The fuel concentration should be greater than
30 percent of LEL. Conbustion air should be |ess
than 30 percent of LEL.
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A conbusti bl e gas analyzer, with a mninmumof four in-line sensors,
calibrated to nethane shall be located in the control panel.

2.18.1 Lower Explosive Limt (LEL)
The | ower explosive linmt of the fuel and of the off-gas shall be
continuously indicated. The |lower explosive limt of the off-gas shall be
conti nuously recorded.

2.18.2 Upper Explosive Limt (UEL)

The upper explosive Iimt of the conbustion air and of the off-gas shall be
conti nuously indicated.

2.19 OXYGEN METERI NG AND MAKE- UP Al R CONTRCL
2.19.1 Oxygen Meter

The upper oxygen |l evel of the conbustion air and of the off-gas shall be
conti nuously indicated.

2.19.2 Met hane Moni t or

The nethane | evel of the conbustion air and of the off-gas shall be
conti nuously indicated.

2.20 OPERATI NG | NDI CATORS AND ALARMS

Sinulated running lights to indicate normal operating conditions and al arns
shal | be displayed at the control panel.

2.20.1 Visible Al arns

Each visible alarmshall be indicated at the control panel and by a red
light at the device.

2.20.2 Audi bl e Al arns

Each audi ble alarm shall be |ocated at the device.
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2.20.3 Rermot e Al ar s
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NOTE: The Contractor should respond to alarns for
the duration of the contract.
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Renote al arnms shall activate the progranmable auto dialer. A prerecorded
nmessage shall provide specific information to the operator about the al arm
condition. At contract close out, the dialer shall be reprogramed to the
nunber indicated by the Contracting Oficer.

.21 ELECTRI CAL WORK
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NOTE: Hazard classifications in accordance wth
NFPA 70 should be indicated on the draw ngs.
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Al electrical equipnment, wiring and controls shall conply with Section

26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM and with NFPA 70, wi th proper
consideration given to environnental considerations such as nmoisture, dirt,
corrosive agents and proper NFPA 70 hazardous area classification.

Li ghtni ng and surge protection shall be provided.

.21.1 Mbt or s

El ectric notor driven equi pnent shall be provided conplete with starters
and alternating current notors conformng to NEMA Mz 1. Fractiona

hor sepower nmotors shall be 115-volt, single-phase, 60 cycle. Integra

hor sepower motors shall be three-phase, 60 cycle. Mtor starters shall be
provi ded conplete with properly sized thermal overload protection and ot her
appurt enances necessary for the notor specified. Each notor shall be

designed for operation in anbient tenperatures up to 40 degrees C 104
degrees F.

.21.2 Control Panels

A compl ete control panel with options for various control schemes and
control wiring shall be included. Mnual or automatic controls, protective
or signal devices and control wiring for the controls and devices required
for the operation specified shall be provided. Modtor controls shal
conformto NEVA | CS 1. Enclosures for power and control panels shal
conformto NEVA | CS 6. Panels |ocated outdoors shall be [ NEMA 4X] [ NEMA 4]
and shall be weat her proof.

2.21.3 Resi stance Heaters

2.
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NOTE: The desi gner should select the nost cost
ef fective heat source for the application
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El ectric resistance pre-heaters and dryers shall be used where indicated on
t he draw ngs.

22 AUXI LI ARY FUEL SYSTEM
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NOTE: The designer should sel ect the nost cost

effective heat source for the | ocation
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.22.1 Feed Capability

The auxiliary fuel system shall have direct feed capability to the thermal
destruction systemwi th nmeters, pressure gages and controls to maintain the
specified operating conditions. Design shall be in conformance with the
applicabl e requirenents of NFPA 30 and NFPA 31, NFPA 54 or NFPA 58, as
appropriate to the fuel type.

.22.2 Auxiliary Fuel Regulator

Auxiliary fuel rate shall be controlled by the tenperature of the
combusti on chanber.

.22.3 Secondary Cont ai nnent

Fuel storage tanks shall be provided with secondary contai nment as required
by NFPA 30, paragraph 2-3.4 Control of Spillage from Aboveground Tanks.

.23  VALVES

Desi gn of val ve operators and nmechani snms shall avoid initial surges and
sudden inrushes by gradually allowing flows to increase.

.23.1 Butterfly Val ves

Butterfly valve shall be cast iron body with resilient seat, 316 stainless
steel disc and shaft and actuator. Valve shall have fail-safe closing in
ease of a power failure. Valve shall have location limt switch for use in
the control system

.23.2 O her Val ves

O her valves shall conformto APl Spec 6D, ANSI Z21.15/CSA 9.1 or
ASME B16. 33 as appropriate for the type.

.24  JONTS
.24.1 Dielectric Fittings

Dielectric fittings shall be installed between threaded ferrous and
nonferrous metallic pipe, fittings and valves. Dielectric fittings shal
prevent netal -to-netal contact of dissimlar nmetallic piping el enents and
shall be suitable for the required working pressure.

.24.2 | sol ation Joints

I solation joints shall be installed between non-threaded ferrous and
nonferrous netallic pipe, fittings and valves. Isolation joints shal
consist of a dielectric sandwich type flange isolation gasket with

i sol ation washers and isolation sleeves for flange bolts. |Isolation
gaskets shall be full faced with outside dianeter equal to the flange
outside dianeter. Bolt isolation sleeves shall be full length. Units
shall be of a shape to prevent netal -to-netal contact of dissimlar
netal lic piping el enents.
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2.

24.2.1 Sl eeve Type Couplings

Sl eeve type couplings shall be used for joining plain end pipe sections.
Each coupling shall consist of a steel mddle ring, two steel followers,
two gaskets, and the necessary steel bolts and nuts to conpress the gaskets.

.24.2.2 Split Sleeve Couplings

Split sleeve type couplings may be used in aboveground installations, when
approved in special situations, and shall consist of gaskets and housing in
two or nore sections with the necessary bolts and nuts.

.24. 3 Bolts, Nuts, and Fasteners

Bolts, anchor bolts, nuts, washers, plates, bolt sleeves, and all other
types of supports necessary for the installation of the equi pnent shall be
furni shed with the equi pnent and shall be gal vani zed unl ess ot herwi se

i ndi cated. Anchor bolts shall be provided with square plates at |east 100
by 100 by 9 mr 4 by 4 by 3/8 inch or shall have square heads and washers
and be set in the concrete forns with suitable sleeves. Expansion bolts
shal | have mal | eabl e-iron and | ead conposition el ements. Unless otherw se
specified, stud, tap, and machine bolts shall be of refined bar iron. Al
threads shall conformto ASME Bl.1. Bolts, anchor bolts, nuts, and washers
specified to be gal vani zed, shall be zinc coated, after being threaded, by
the hot-dip process in confornmance with ASTM A 123/ A 123N or

ASTM A 153/ A 153N. Bolts, anchor bolts, nuts, and washers indicated to be
stainl ess steel shall be Type 316 stainless steel.

. 25 FACTORY TESTS

The thermal oxidation system equi prent shall be skid nounted and assenbl ed
in the shop, to the maxi mum practical extent, in the configuration outlined
in the detail draw ngs and specifications. A factory pressure test shal

be made at [125] [250] [ ] percent of the rated pressure of the

equi pnent. Continuity check and process sinulation shall be perforned at

the factory before shipping the control panel. The systemshall be test
fired with the specified fuel and air and mai ntai ned at the tenperature
specified in paragraph Performance Requirenments for [two] [__ ] hours.

Test reports shall be furnished [with the equiprment] [to the Contracting
Oficer prior to shipnment of the equipnent].

PART 3 EXECUTI ON

3.

1 EXAM NATI ON

After becoming famliar with all details of the work, verify all dinensions
inthe field, and advise the Contracting Oficer of any discrepancy before
perform ng the work

.2 PREPARATI ON

Al'l equi pment and products shall be inspected for defects in workmanship
and material. Debris and foreign matter shall be cleaned out of valve
openi ngs and seats. FEach operating nmechani smshall be operated to check
proper functioning. Each nut shall be checked for tightness. Valves and
ot her equi pnent that do not operate easily or are otherw se defective shal
be repaired or replaced.
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3.

3 FOUNDATI ONS AND SKI D BASES

Foundati ons for the thermal oxidizer and appurtenances, and pads for skid
bases, shall be constructed of concrete, reinforced where necessary, in
conformance with the applicable requirenments of Section [03 31 00.00 10
CAST- | N- PLACE STRUCTURAL CONCRETE][03 30 00 CAST-1 N- PLACE CONCRETE], except
as otherw se shown or specified. Concrete surface shall be [75] [__ ] m
(31 [ ] inch above grade in outdoor |ocations. Munting feet shall be
provi ded so that appropriate anchorage can be provided. Anchor emnbednent
dept h and spacing shall be sufficient for seisnmc attachnent to the
foundation and for prevention of overturning. Concrete pad shall extend
[150] [__ ] my [6] [ ] inch beyond the equipnrent.

.4 ERECTI ON

4.1 Vel di ng
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NOTE: Use second set of brackets when critical pipe
wel ding is required.
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[ Vel di ng procedures shall be as specified in AWs D1.1/D1. 1NV [Wel di ng and
nondestructive testing procedures for piping shall be as specified in
Section 40 05 13.96 WELDI NG PROCESS PI PING [Structural nenbers shall be
wel ded in accordance with Section 05 05 23 WELDI NG STRUCTURAL] .

. 4.2 Pai nti ng/ Corrosi on Prevention

Al ferrous surfaces shall be coated or painted. Exposed ferrous surfaces
shal |l be painted in accordance with Section 09 90 00 PAINTS AND CQOATI NGS
Col or shall be as indicated on the paint schedul e or as otherw se approved.

.4.2.1 Factory Prinmed Surfaces

Factory primed surfaces shall be sol vent-cleaned before painting.

.4.2.2 Touch-Up Pai nting

Factory painted itens shall be touched up as needed. Factory painted itens
requiring touching up in the field shall be thoroughly cleaned of foreign
material, prined and top coated with the factory finish

.4.2.3 Fiel d Painting

Equi pnrent which did not receive a factory finish shall be prepared, prined
and painted, as specified in Section 09 90 00 PAI NTS AND COATI NGS

.4.2. 4 Corrosi on Resistant Metals

Pai nting of corrosion resistant materials such as copper, brass, bronze,
copper-nickel, and stainless steel is not required unless otherw se
speci fi ed.

.5 | NSTALLATI ON

.5.1 I nsul ati on

Equi prent and piping shall be insulated in accordance with Section 23 07 00
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3.

THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS.

5.2 Uilities
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NOTE: Points of connection are normally shown on
the drawi ngs. COccasionally, the name, address and

t el ephone nunber of each utility conpany is shown on
the drawings. Delete the follow ng paragraphs if
the information is shown el sewhere.
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Fuel and utilities shall be provided at |ocations shown on the draw ngs.
Verify availability and | ocations of utilities and conpensate the utility
company for connection and usage. Fuel, water, sewer, power and any other
utility bills shall be paid on receipt.

.5.2.1 Electricity

The power [utility] [conpany] is [__ ], telephone nunber [__ ].

.5.2.2 Wat er

The water [utility] [conpany] is [__ ], telephone nunber [ ].

.5.2.3 Nat ural Gas

The natural gas [utility] [conpany] is [__ ], telephone nunber [ ].

.5.3 Fuel System
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NOTE: Coordi nate requirenments for the fuel source
specified in paragraph Feed Capability.
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Fuel systeminstallation and testing shall conmply with the applicable
requi renents of NFPA 30 and NFPA 31, NFPA 54 or NFPA 58, as appropriate to
the type of fuel

.6 POSTI NG FRAMED | NSTRUCTI ONS
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NOTE: |If the user preference is known, show the
| ocation on the drawi ngs and edit this paragraph
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Wring and control diagrans and typed condensed operating instructions
framed under glass or in lanmnated plastic shall be posted where directed.
Di agrams shall show the conplete |layout, wiring and control of the entire
system Condensed operating instructions shall explain preventive

mai nt enance procedures, nethods of checking the systemfor normal safe
operation and procedures for safely starting and stopping the system The
diagrans and instructions shall be posted before acceptance testing of the
system
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3.7 FI ELD QUALI TY CONTROL/ TESTS

3.7.1 Pressure and Leakage Test

3.

3.

3.
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NOTE: Testing of pipe and fittings should be
specified in the pipe specification. The test
pressure for vessels should not exceed the rated
pressure.
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After installation, all piping, equipnent, joints and connections shall be
tested for gas tightness. Connections and piping shall be tested by

subj ecting the conplete systemto pneumatic pressure of not |less than |
[105] [__ ] kPa [15] [__ ] psi] [the pressure indicated in the
schedul e] for 6 hours. During the test, the systemshall be disconnected
fromthe source of pressure and, with corrections nade for baronetric and
tenmperature changes, the pressure shall renmain constant for the test

period, as indicated by a test gauge. Joints shall be tested using a soapy
wat er solution to detect |eaks.

7.2 Qper ational / Performance Tests
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NOTE: Coordinate with the bl ower specification and
t he desi gn sequence of operation. Testing

requi renents should be edited to fit the intended
node of operation for the system Flow rates for
operating capacity tests will be inserted in the

bl ank spaces provi ded.

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

After installation and pressure testing, the entire off-gas systemshall be
subjected to [an operational test] [a performance test] to denbnstrate
satisfactory functional efficiency. Results of the tests shall be used in
determning the capacity and perfornance of the oxidation unit. Any

deficiencies revealed during the tests shall be corrected and the tests
r epeat ed.

7.2.1 Const ant Fl ow Tests
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NOTE: This procedure is appropriate for a system
wi t hout bl owers or with a single constant speed
bl ower .

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Each unit shall be operated at a constant flow rate of approximately [__ ]
cubi ¢ m second cubic feet/second (actual) for the capacity test. Sanples

shal |l be taken of the influent and effluent at [[1] [8] hour] [1 day] [1
week] intervals for analysis.

7.2.2 Vari abl e Fl ow Tests
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NOTE: This procedure is appropriate for a system

wi th variable speed blowers regulated by a pressure
controller.
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Each unit shall be operated at flow rates varying between [
[ ] cubic mlsecond [__ ] cubic feet/second (actual).
Sanpl es shall be taken of the influent and effluent at the high flowrate
and [1 internmediate rate] [[2] [3] [___ ] internediate rates] for analysis.

.7.2.3 Cyclic Flow Tests
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NOTE: This procedure is appropriate for a system
wi th constant speed bl owers operated by on/off
control
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Each unit shall be put through a conplete cycle of operation [at a constant
flowrate of approximately [ ] cubic m second cubic feet/second
(actual )] [through the conplete range of flows]. Sanples shall be taken of
the influent and effluent at the beginning and end of each cycle and at [1
intermediate tine] [[2] [3] [___ ] internmediate times] for analysis.

. 7.3 Sanpli ng and Anal yses
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NOTE: Verify that anal yses are included in

Par agraph Process Gas and Particul ate Em ssion
Sampl e Methods of Section 01 35 45.00 10 CHEM CAL
DATA QUALI TY CONTROL.
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Sanpl es of influent and effluent off-gas shall be collected and anal yzed
for the paraneters listed in Paragraph O f-Gas Conposition in accordance
with the Sanpling and Analysis Plan devel oped to conformwi th Section

01 35 45.00 10 CHEM CAL DATA QUALITY CONTROL.

. 7.4 Test Logs

A conplete 1 og of each test shall be nade, giving the follow ng data:
date, time of each reading and each sanpling event, fuel use, and tota
of f-gas treated.

.8  MANUFACTURER S FI ELD SERVI CE
.8.1 Representative's Services

Services of a manufacturer's representative who is experienced in the
installation, adjustnent, and operation of the equi pnment specified shall be
provided. The representative shall supervise the installation, adjustnent,
calibration, conmm ssioning, start-up and operational/performance testing of
t he equi pnent .

.8.2 Field Training
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NOTE: Conplexity of the system and experience of
the user operators should be taken into

consi der ati on.
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A field-training course shall be provided for designated operating and
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mai nt enance personnel. Training shall be provided for a total period of
[ ] hours of normal working time and shall start after the systemis
functionally conplete but prior to the [performance] [operational] test.
Field training shall cover each itemcontained in the operating and

mai nt enance nmanual s, as well as denonstrations of routine maintenance
operati ons.

.9 MAI NTENANCE
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NOTE: Select the option that is conpatible with the
Bi d Schedul e.
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Manage, operate, maintain, and nonitor the off-gas control system[unti
contract close out] [for at least [one year] [__ ] after construction,
startup and performance testing are conplete]. At a mninmum an operator
shall be on site [eight] [__ ] hours per week to operate, naintain, and
calibrate the equipnent and instrunments, and to collect sanples for

anal yses. A qualified person shall be on call to respond to energencies
and alarmconditions at the off-gas systemw thin two hours of al arm
conditions. Conpliance and nonitoring records and reports shall be
prepared and mai ntained for the Contracting Oficer and regul atory
agencies. The operator shall naintain a | og of the actions taken.

-- End of Section --
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