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

USACE / NAVFAC / AFCEC UFGS-44 13 51 (May 2020)

Preparing Activity: USACE Super sedi ng wi t hout Revi sion
UFGS-44 13 52 (February 2011)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS
Ref erences are in agreenent with UVRL dated July 2024
e
SECTI ON TABLE OF CONTENTS
DI VI SION 44 - POLLUTI ON AND WASTE CONTROL EQUI PVENT
SECTI ON 44 13 51
THERMAL OXI DATI ON EQUI PMENT

05/ 20

PART 1 GENERAL

1.1 UNI T PRI CES
1.2 REFERENCES
1.3 SUBM TTALS
1.4  QUALI FI CATI ONS
1.4.1 Contract or
1.4.2 Si ngl e Source Supplier
1.4.3 Manuf acturer's Field Representative
1.4.4 Wl ders
1.5 REGULATORY REQUI REMENTS
1.6 PARTNERI NG OR PRE- | NSTALLATI ON CONFERENCE
1.7 DELI VERY, STORAGE, AND HANDLI NG
1.8 SEQUENCI NG AND SCHEDULI NG
1.9 EXTRA MATERI ALS

PART 2 PRODUCTS

SYSTEM DESCRI PTI ON
1 Desi gn Requi renents
.2 I norgani ¢ Chemi cal Concentrations
1.2.1 Estimated I nfluent |norganic Chenical Concentrations
1.2.2 Chemical Concentrations of Entrained [Water] [ G oundwat er]
]
3 Per f or mance Requi rements
.4 O f-Gas Conposition
MATERI ALS AND EQUI PMENT
1 St andard Products
.2 Ceneral Requirenents
3 Nanepl at es
.4 Equi prent Guards [and Access]
FLARE
ENCLCSED COVBUSTOR
THERVAL OXI DI ZER

NN

NN

[
1.

TRONNNNNNN

SECTION 44 13 51 Page 1



NIN

NN

.17
2.17.

2.17

.18

2.18.
2.18.
2.18.
2.18.
.19

2.109.
2.109.
. 20

2. 20.
2. 20.

REGENERATI VE THERVAL OXI DI ZER
RECUPERATI VE THERVAL OXI DI ZER
CONTAM NANT CONCENTRATI ON SYSTEM
HEAT RECOVERY SYSTEM

1 Medi a Chanbers

.2 Heat Exchanger

FLAME TRAP/ ARRESTER
| NLET PROTECTI ON
.1 Knock- Qut Pot
M st Elim nator
GNI TI ON SYSTEM BURNER ASSEMBLY
Pi | ot
I gniter
Bur ner Assenbly
Refractory | nsul ation
HAUST TREATMENT
Adsor ber
Scr ubber
TACK
M ni mum Exit Vel ocity
M ni mum El evati on
Li ni ng
Li ght ni ng Protection
Lugs
Access
Ladder
ROVI SI ONS FOR OBSERVATI ON AND SAMPLI NG
ohservation Ports
Inl et Sanple Port
Qutl et Sanpl e Port
Sanpl i ng Equi pnent
CONTRCOLS

- N

Qﬁ'wi\m

AWNRTONOUORAWNR NNPR

.1 Utraviolet (UY) Flane Scanner
.2 Ti mers

16.2.1 Pur ge Ti ner

16.2.2 I gniter Tiner

16.2.3 Pi |l ot Tiner

16.2. 4 Mai n Fl ane Ti mer

.3 Tenperature Sensors, Transmitters and Controllers

16.3.1 Ther nocoupl es

16. 3.2 Ther monet er s

16. 3.3 Conbusti on Chanber Tenperature Controller
16.3. 4 Primary Conbustion Air Control

16.3.5 Total Combustion Air Control

16.3.6 Quenching/Dilution Air Control

FLOW METERS, TRANSM TTERS AND FLOW CONTROLLER
1 O f-Gas Fl ow Meter

.2 Suppl emental Fuel Fl ow Meter
PRESSURE MEASUREMENT AND CONTRCL

1 Draft Gauges

2 Pressure Gauges

3 Pressure Switches

4 Pressure Rel ease

EXPLCSI METER

1 Lower Explosive Limt (LEL)

2 Upper Explosive Limt (UEL)

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

2 Met hane Moni t or

SECTION 44 13 51 Page 2



2.21 OPERATI NG | NDI CATORS AND ALARNMS
2.21.1 Visible Al arns
2.21.2 Audi bl e Al arns
2.21.3 Renpote Al arns
2.22 ELECTRI CAL WORK
2.22.1 Mot or s
2.22.2 Control Panels
2.22.3 Resi st ance Heaters
2.23  AUXILI ARY FUEL SYSTEM
2.23.1 Feed Capability
2.23.2 Auxi liary Fuel Regul ator
2.23.3 Secondary Cont ai nnent
2.24  VALVES
2.24.1 Butterfly Val ves
2.24.2 O her Val ves
2.25 JA NTS
2.25.1 Dielectric Fittings
2.25.2 | solation Joints
2.25.2.1 Sl eeve Type Couplings
2.25.2.2 Split Sleeve Couplings
2.25.3 Bolts, Nuts, and Fasteners
2.26 FACTORY TESTS

PART 3 EXECUTI ON

EXAM NATI ON

PREPARATI ON

FOUNDATI ONS AND SKI D BASES
ERECTI ON

Wl di ng

Pai nti ng/ Corrosi on Prevention
1 Factory Prinmed Surfaces

2 Touch-Up Pai nting

3 Fiel d Painting
4
AL

wWwoww
WWhWN R

WwWwwwhk s

URWNNNNRPTOWUUOIOINRE TARMRMRANR

. 2.
. 2.
. 2.
. 2. Corrosion Resistant Metals

NSTALLATI ON
ns
[

ul ati on

w w o

Uilities

.1 El ectricity

.2 Wt er

.3 Nat ural Gas

Fuel System

OSTI NG FRAMED | NSTRUCTI ONS

| ELD QUALI TY CONTROL/ TESTS
Pressure and Leakage Test
Oper ational / Performance Tests

2.1 Const ant Fl ow Tests

2.2 Variabl e Fl ow Tests

2.3 Cyclic Flow Tests
Sanpl i ng and Anal yses
Test Logs and Reports
Manuf acturer's Field Service

CLOSEQUT ACTI VI TI ES

.1 Qperating Instructions

.2 Mai nt enance I nstructions

.3 Field Training

MAI NTENANCE

w
ww~ o w
I\)I\)I\)

© W W W oW ww
00 0O 0O

3.

-- End of Section Table of Contents --

SECTION 44 13 51 Page 3



SECTION 44 13 51 Page 4



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

USACE / NAVFAC / AFCEC UFGS-44 13 51 (May 2020)

Preparing Activity: USACE Super sedi ng wi t hout Revi sion
UFGS- 44 13 52 (February 2011)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreenent with UVRL dated July 2024

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

SECTION 44 13 51
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Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This guide specification covers the

requi renents for systens to destroy, by thernal

oxi dation, organic contam nants contained in an

of f-gas stream wi th options to use concentration
system heat recovery and/or a catalyst to conserve
f uel

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

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

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

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

PART 1 GENERAL

1.1 UNI T PRI CES

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

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

information included in the contract.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

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

1.2 REFERENCES

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

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

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

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

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

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

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

AVERI CAN GAS ASSOCI ATI 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
Qver)

AGA ANSI B109. 3 (2019) Rotary-Type Gas Displ acenent Meters

AGA Report No 3 (2016; 5th Ed) Orifice Metering of Natura

Gas And Ot her Rel ated Hydrocarbon Fl uids;
PART 2: Specification and Installation
Requi renent s

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI Z21.15/CSA 9.1 (2021) Manual ly Operated Gas Val ves for
Appl i ances, Appliance Connector Val ves and
Hose End Val ves
AMERI CAN PETROLEUM | NSTI TUTE (API)
APl Spec 6D (June 2018, 4th Ed; Errata 1 July 2018;

Errata 2 August 2018) Specification for
Pi pel i ne and Pi pi ng Val ves
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AMERI CAN SOCI ETY OF ClVIL ENG NEERS ((ASCE)

ASCE 25-16 (2016) Earthquake-Activated Automatic Gas
Shut of f Devi ces

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

ASME Bl.1 (2024) Unified Inch Screw Threads (UN,
UNR, and UNJ Thread Forn

ASME B16. 33 (2024) Manually Operated Metallic Gas
Val ves for Use in Gas Piping Systens Up to
175 psi, (Sizes NPS 1/2 Through NPS 2)

ASME B40. 100 (2022) Pressure Gauges and Gauge
Attachments

ASME BPVC SEC | X (2017; Errata 2018) BPVC Section
| X-Wel di ng, Brazing and Fusi ng
Qualifications
ASME PTC 19.3 TW (2016) Thermowel I s Performance Test Codes
AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)

AWM 10084 (2017) Standard Met hods for the
Exam nati on of Water and \Wast ewat er

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS B2.1/B2. 1M (2021) Specification for Wl ding Procedure
and Performance Qualification

AWS D1.1/D1. 1M (2020; Errata 1 2021) Structural Welding
Code - Steel

ASTM | NTERNATI ONAL (ASTM

ASTM A123/ A123M (2017) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

ASTM A153/ A153M (2023) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

ASTM E230/ E230M (2012) Standard Specification and

Tenperature-El ectronotive Force (enf)
Tabl es for Standardi zed Ther nocoupl es

FM GLOBAL (FM

FM APP GUI DE (updat ed on-1ine) Approval Cuide
htt ps://ww. approval gui de. con!

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

MBS SP- 25 (2018) Standard Marking System for Val ves,
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Fittings, Flanges and Uni ons
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

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

NEMVA | CS 6 (1993; R 2016) Industrial Control and
Systems: Encl osures

NEVA MG 1 (2021) Mdtors and Generators

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

NFPA 30 (2024) Fl anmabl e and Conbusti bl e Li qui ds
Code

NFPA 31 (2024; TIA 23-1) Standard for the
Installation of Gl -Burning Equi prent

NFPA 54 (2024) National Fuel Gas Code

NFPA 58 (2024; TIA 23-1) Liquefied Petrol eum Gas
Code

NFPA 70 (2023) National Electrical Code

NFPA 82 (2024) Standard on Incinerators and \Waste

and Li nen Handling Systems and Equi pnent

NFPA 211 (2019) Standard for Chinmeys, Fireplaces,
Vents, and Solid Fuel -Burni ng Appliances

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

NI ST SP 250 (1991) Calibration Services Users Guide
U. S. NATI ONAL ARCH VES AND RECORDS ADM NI STRATI ON ( NARA)

29 CFR 1910 Qccupational Safety and Healt h Standards

40 CFR 60 St andards of Perfornmance for New
Stationary Sources

1.3 SUBM TTALS

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

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnitta

items in the text, to reflect only the submttals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a “G to an item
if the submittal is sufficiently inportant or
conplex in context of the project.
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For Arny projects, fill in the enpty brackets
following the "G classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

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

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

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

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

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

01 33 00 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Detail Drawings; G [___ ]

SD- 03 Product Data

Emi ssi ons
Tenperature Sensors, Transmitters and Controllers; G | ]
Thermal Oxi dation System; C, | ]

Field Training
SD- 06 Test Reports
Factory Tests
Field Quality Control/ Tests
SD-07 Certificates
Mot or s
Manuf acturer's Field Representative
SD-10 Operation and Mai ntenance Data
Thermal Oxidation System C, [_ ]

Mai ntenance; G, [ ]
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1

1

1

1

4 QUALI FI CATI ONS

4.1 Contract or

Have had a mininumof [2] [3] [5] [ ] years of experience in the
construction of industrial air pollution control systens, sanitary
wast ewat er sl udge digestion gas systens, landfill off-gas or vapor

extraction off-gas handling systens.
4.2 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 coordi nate the sel ection, assenbly,
installation, and testing of the entire specified system

4.3 Manuf acturer's Field Representative

Provide the services of a nanufacturer's field representative and training
engi neer, who is experienced in the installation, adjustment, and
operation of the equipnent furnished, and who has conpl ete know edge of

t he proper operation and mai ntenance of the system Subnit names and
qgualifications of each manufacturer's field representative and training
engineer with witten certification fromthe manufacturer that each
representative and trainer is technically qualified.

.4.4 Vel der s

[ Wl ders must 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 di ng and nondestructive
testing procedures for piping will be as specified in Section 40 05 13.96
VEELDI NG PROCESS PIPING ] [Structural nenbers nust be wel ded in accordance
with Section 05 05 23.16 STRUCTURAL WELDING. ] Require any welder to
retake the test when, in the opinion of the Contracting Officer, the work
of the wel der creates reasonabl e doubt as to proficiency.

.5 REGULATORY REQUI REMENTS

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

NOTE: Add applicable regional, state, or loca
requi renents. Section 01 57 19 TEMPORARY
ENVI RONVENTAL CONTROLS i ncl udes basic requirenents.

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

Abi de by the follow ng requirements: | ].

.6 PARTNERI NG OR PRE- | NSTALLATI ON CONFERENCE

[Partnering] [Pre-installation] conference [may] [will] be [requested]
[required]. Ensure that involved subcontractors, suppliers, and

manuf acturers are [notified] [represented]. Submit the date and tine of
the conference to the Contracting O ficer for approval.

T DELI VERY, STORAGE, AND HANDLI NG

Protect fromthe weather, excessive humdity, excessive tenperature
variation, and dirt, dust, or other contam nants all equi pnent delivered
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and placed in storage. Catalyst naterial are to be protected in
accordance with the nanufacturer's reconmendati ons.

. 8 SEQUENCI NG AND SCHEDULI NG

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

NOTE: Testing of the thernmal oxidation system
shoul d be concurrent with the start of gas flow from
the landfill, vapor extraction system or other

source.
E R R R R

Installation of the thernal oxidizer nust be conplete and the system
operational prior to conpletion of the [gas collection systenm [vapor
extraction system] [landfill cap]. Avoid point source rel ease of
untreated off-gas to the maxi mum extent consistent with conpletion of the
contract. Perform sanpling and anal yses to denobnstrate system perfornance
and em ssion conpliance.

.9 EXTRA MATERI ALS

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

NOTE: Include itens needed for future nmaintenance
and repair, itens that mght be difficult to obtain
and spare parts needed to ensure continued operation
of critical equipnent. Consider whether an initia
operating period is included in the contract.

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

[Provide an inventory of all equipnent, tools, and itens to the
Contracting Oficer at the start of the operating period. Update the

i nventory nonthly. A current inventory nust be delivered to the
Contracting O ficer when the operating period is conplete.] [Concurrent
with delivery and installation of the specified equi pnment, furnish

auxi liary equi pnrent and spare parts.] Furnish the foll ow ng:

a. [Spare parts for each different itemof material and equi pment
specified including all of the parts recomended by the nanufacturer
to be replaced after [1 year] [1 year and 3 years] service.] [Spare
parts, replacenment parts and other itenms duplicated or replaced during
t he 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 instruments required for adjustnent,
calibration, disassenbly, operation, and nai ntenance of the
equi pnment.] [One set of special tools, calibration devices, and
instrunments required for operation, calibration, and nai ntenance of
t he equi pnent. ]

d. One or nore steel tool cases mounted on the wall in a conveni ent
| 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] [consumable
items] at the end of the contract.
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foo 1.
PART 2 PRODUCTS

2.1 SYSTEM DESCRI PTI ON

Provide a thernmal (catalytic) oxidation systemas a conplete unit process
for destruction of organic contami nants carried in the [off-gas] [vapor
phase]. Equi prent rnust include, but not linted to, a conplete and
operational thermal oxidation systemn, including supporting equipnent and
accessori es.

2.1.1 Desi gn Requi renents

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

NOTE: Find the wind speed and seismic zone for the
stack design in ASCE 7-16.

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

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
i ndi cated. Design the systemfor the follow ng paraneters:

Al titude [ ] mft above nean sea |evel (MSL)

St ack di scharge [3] [___ 1 m[10] [____ 1 ft above [existing grade at the
site] [MSL]

M ni mum equi pnent [ ] years

[service] [design] life

Oxi di zer system di nensi ons

1) Maximumvertical|[[___ ] mft
proj ection, (excluding
st ack)

2) Maxi mum ground surface

x
—
3
<

] ft

cover age

Soi | bearing capacity [ 1 MPa psf
Sei snic zone [ 1

Wnd speed (maxinum [ 1 kmih nph
Ground snow | oad [ 1 kPa psf

Anbi ent air tenperature

1) Maximum[___ ] degrees CF

2) Mnimum[___ ] degrees CF

G oundwat er tenperature
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1) Maximum[___ ] degrees CF

2) Mnimum[___ ] degrees CF

2.1.2 I norgani ¢ Chemi cal Concentrations

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

NOTE: Indicate nethod in the first blank. The

table is an exanple. Include all identified site

cont am nants.

Vol atile netals, chlorine, fluorine, phosphorus,
sul fur or freon at |ow concentrations w |l poison,

foul or mask catalysts. Moirre innovative
t echnol ogi es shoul d be strongly consi dered when
freon is present.

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

2.1.2.1 Estimated I nfluent |norganic Chenical Concentrations

Deternmi ne estimated influent inorganic chem cal concentrations in the

[of f-gas] [vapor phase] by [ ].
I nfluent Concentration M ni mum Aver age Maxi mum
Fl uori des [ 1 [ 1] [ 1]
Total Metals (as CaCCB) [ 1] [ 1] [
Copper [ [ [ 1]
Lead [ [ [ 1]
Zinc [ [ [
2.1.2.2 Chemical Concentrations of Entrained [Water] [Goundwater] [__ ]
Det ernmi ne chenical concentrations of entrained [water] [groundwater]
[ 1 by AWM 10084.
Concentration M ni mum Aver age Maxi mum
pH

Total hardness (ng/L as CaC)

Cal ci um (ng/ L)

Magnesi um ( g/ L)
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Concentration

M ni mum

Aver age

Maxi mum

Total iron (ng/L)

Ferric iron (ng/L)

Ferrous iron (ng/L)

Manganese (ng/L)

Sodi um (ng/ L)

Pot assi um ( g/ L)

Copper (ng/L)

Total alkalinity (ng/L as CaC)

Hydroxide alkalinity (my/L as
CaCB)

Carbonate (ng/L as CaCB)

Bi carbonate (ng/L as CaCB)

Nitrate (nmg/L)

Nitrite (mg/L)

Sul fate (nmg/L)

Sul fide (nmg/L)

Phosphate (ng/L)

Chl oride (ng/L)

Chl oride (ng/L)

Fl uoride (ng/L)

Free carbon dioxide (ng/L as
CaCB)

Di ssol ved oxygen (ng/L)

Free chlorine residual (ng/L)

Silica (ng/L)

Total solids (ng/L)

Total dissolved solids (ng/L)

Suspended solids (ng/lL)
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2.

2.

Concentration M ni mum Aver age Maxi mum

Turbidity in nephelonetric
turbidity units (NTU)

Col or by platinum standard
conpari son

1.3 Per f or mance Requi rements

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

NOTE: Coordinate controls with the bl ower specified
in Section 43 11 00.10 OFF- GAS FANS, BLOWERS AND
PUWMPS.

Select the retention tinme appropriate for the
oxi dation devi ce considering any regul ated conpounds.

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

Mnimumretention tine in the conmbustion chanber will 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
maxi mum flow. The flow rate nust be [constant at | ] cu msecond scfm
] [off and on at | ] cu msecond scfm nmaxi mum with a turndown range
of four to one (4:1)] [variable between | ] cu msecond scfmr mni mum
and [ ] cu msecond scfrm maximunm]. Flow rates are to be based on
nmeasurenent at standard tenperature and pressure (STP), 101.3 kPa at 15.5
degrees C 14.7 psia at 60 degrees F. Influent gauge pressure nust vary
bet ween [ ] Pa inch H2C m ninum | ] Pa inch H2C average, and

[ ] Pa inch H2C maxi mum Inlet tenperature nust vary between | ]
degrees C degrees F mnimum | ] degrees C degrees F average and

[ ] degrees C degrees F maxi num Materials of construction are to be
conpatible with the anbi ent and operating tenperatures and | ong term
exposure to untreated and treated gas constituents.

1.4 O f-Gas Conposition

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

NOTE: Reduce the dew point to bel ow 50 degrees C
120 degrees F ahead of the thernal oxidizer.

If the unit will be classified as a hazardous waste
incinerator, required emssion limts for specific
conpounds 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 i s
available, it will be necessary for designers to
obtain the Federal Register in which the new
standard is given.

Est abl 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.
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The BDT control
capabl e of
wei ght - percent or an outl et
The EPA 98 percent

ppmv or

| ess.

device is a conbustion device

reduci ng NMOC em ssi ons by 98

applies to total

VCCs,
not

not

term per f or mance.

em ssions as determ ned by stack
gas analysis (to include aerosols,
etc.),
be attainable on individua

i ndi vi dual

cont am nants,
contam nants in |ong

particul ates,
and nay

NMOC concentration of 20
DRE requi renment

I ncl ude appropriate off-gas discharge requirenents

(or

appropriate).
| ong term or

The system nust
gaseous,
permt conpliance.

DRE) and products of

solid and aerosol

type enissions,

as fol |l ows.

i nconpl ete conbustion (if
Use energy conservation/recovery on

hi gh vol ume devi ces.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

be capabl e of oxidation of the organic conponents of
Submi t

O f-Gs Constituent

Influent Estimate

Ef f | uent
Requi r enent

Destruction
Requi r enent

Total Hydrocarbon (ppmv) | Maxi mum NA
Aver age NA
M ni mum NA [98*1 [____ 1
per cent
Met hane (ppnv) Maxi mum NA
Aver age NA NA
M ni mum NA [98*1 [____ 1
per cent
Non Met hane Organic Maxi mum [20**] [___ 1] NA
Conmpounds (NMOC) (ppnv)
Aver age NA NA
M ni num NA [o8*] [____1]
per cent
P Maxi mum NA
Aver age NA NA
M ni num NA [95] [____]
per cent
Carbon Monoxi de (ppnv) Maxi mum NA
Aver age NA NA
M ni mum NA [98*1 [____ 1
per cent
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O f-Gs Constituent

Influent Estimate

Ef f | uent
Requi r enent

Destruction
Requi r enent

Ni trogen, NOX (ppnv) Maxi mum NA
Aver age NA NA
M ni num NA
Total Sul fur, as SQ2 Maxi mum NA NA
(ppnv)
Aver age NA NA
M ni num NA NA
Sul fer, SOX (ppnv) Maxi mum NA
Aver age NA NA
M ni num NA
Total Chlorine, as HCO Maxi mum NA
(ppnv)
Aver age NA NA
M ni num NA
HO (ppnv) Maxi mum NA
Aver age NA NA
M ni num NA
Wat er Vapor (percent Maxi mum 100 percent NA NA
saturation)
Aver age NA NA
M ni num NA NA
Particul ates (ng/nB Maxi mum NA
gr/dscf)
Aver age NA NA
M ni num NA
Opacity (percent) Maxi mum NA
Aver age NA NA
M ni num NA NA
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Of-Gs Constituent Influent Estinmate Ef f | uent Destruction
Requi r enent Requi r enent
Oxygen (percent) Maxi mum NA NA
Aver age NA NA
M ni mum NA

*

Destruction percentage will be determined as foll ows:
100% x ((Influent mass - Effluent nmass)/(Influent nass)).

** Dry basis, as hexane at 3 percent oxygen.

2.

2.

2 MATERI ALS AND EQUI PMENT

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

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

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

recuperative thermal oxidizer
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

2.1 St andard Products

Mat eri al s and equi pnment are to be the standard products of a manufacturer
regul arly engaged in the manufacture of such products and essentially
duplicate items that have been in satisfactory use for at |east 2 years
prior to bid opening. Equipnent nmust be supported by a service

organi zation that is, in the opinion of the Contracting Oficer
reasonably convenient to the site

. 2.2 CGeneral Requirenents

Equi prent and appurtenances are to be as specified and as shown on the
detail drawi ngs, and be suitable for the service intended. Materials and

equi pnmrent will be new and unused, except for testing equiprent.
Conponents that serve the sane function and are the sane size are to be
i dentical products of the sane nanufacturer. The systemw |l be rejected

upon failure to achieve both the m ni mumtenperature and the mini num
retention time specified in paragraph PERFORVANCE REQUI REMENTS.

Provi de detail drawi ngs containing conplete flow diagrans, piping, wring,
schematic, and any other details required to denmonstrate that the system
has been coordinated and will properly function as a unit. Draw ngs must
show capacities and pressure drop; heat and material bal ances; make and
nodel ; conplete list of equi pment and materials. Show on draw ngs
proposed | ayout and anchorage of equi pment and appurtenances, and

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

. 2.3 Nanepl at es

Each maj or item of equi pment must have the manufacturer's name, address,
type or style, nodel or serial nunber, and catal og nunber on a plate
secured to the itemof equipnent. Each piece of equi pnment nust bear the
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approval designation and the markings required for that designation

Val ves are to be nmarked in accordance with MSS SP-25 and bear a securely
attached tag with the manufacturer's name, catal og nunber and val ve
identification permanently displayed.

2.2. 4 Equi pnent Guards [and Access]

Belts, chains, couplings, and other noving parts are to be conpletely
encl osed by guards, to prevent accidental personal injury, in accordance
with 29 CFR 1910, Subpart O, Machi nery and Machi ne Guarding. CGuards are
to be renmovabl e and arranged to all ow access to the equi pment for

mai nt enance. Encl ose high tenperature conponents with thernmal insulation

to prevent ignition of conmbustible naterials and to preclude personne
cont act .

2.3 FLARE

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

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

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

The [candl estick] [open] [ground] flare are to be conmposed of an open
conmbusti on chanber w thout enclosure or shroud.

2.4 ENCLOSED COVBUSTOR

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

NOTE: Encl osed conmbustors mnmust denonstrate either
98 percent NMOC reduction or outlet NMOC
concentration of 20 ppmv or |ess.

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

The encl osed combustor nmust be conposed of a vertical enclosed conmbustion
chanmber that mmintains a constant tenperature by controlling fuel and
combustion air.

2.5 THERVAL OXI DI ZER

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

NOTE: Catal ytic 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 analysis for

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

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

The thermal oxidizer must be conposed of a horizontal enclosed conbustion
chanmber, with catalyst, that nmintains a constant tenperature by
controlling fuel and conbustion air. Ensure catalyst is suitable for use
under the conditions listed in paragraph SYSTEM DESCRI PTI ON and fabri cated
in modul es for ease of installation in the conbusti on chanber. Therma
oxi di zer nust be conpatible reduced tenperature operation with the

catal yst in place and high tenperature operation w thout using the nodul ar
catal yst unit.
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2.6 REGENERATI VE THERMAL OXI DI ZER

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

NOTE: This 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 R I R I R I R S R R R R S R R I R R R R R S R R R O

Conpose the thermal oxidizer of a horizontal enclosed conbustion chanber
that mai ntains a constant tenperature by controlling fuel and conbustion
air.

2.7 RECUPERATI VE THERMAL OXI DI ZER

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

NOTE: This system consists of a high tenperature
operation, wthout catalyst, or |low 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.

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

Conpose the thernmal oxidizer of a horizontal enclosed conbustion chanber,
wi th catal yst nodul es, that maintains a constant tenperature by
controlling fuel and conbustion air. The thernal oxidizer nust be
conpatible with the tenperatures of operation with or w thout using the
nmodul ar catal yst unit.

2.8 CONTAM NANT CONCENTRATI ON SYSTEM

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

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.

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

I ncrease inlet gas concentration of [total hydrocarbon] [methane] [non
nmet hane organi ¢ conpounds (NMOC)] [ ] by a mininumof [ten] [five]
[two] tinmes the initial concentration

2.9 HEAT RECOVERY SYSTEM

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

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

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

2.9.1 Medi a Chanbers
Ensure exhaust flow through nedia chanmbers recycle a mini num of [50]
] percent of the heat input at maxi mum operating conditions (nmaximm
flow and tenperature).
2.9.2 Heat Exchanger

Ensure the multiple pass, or single pass plate heat exchanger, or tube and
shel | heat exchanger recycle a mninumof [80] | ] percent of the heat

SECTION 44 13 51 Page 20



i nput at maxi num operating conditions (naxi mumflow and tenperature).

2.10 FLAMVE TRAP/ ARRESTER

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

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

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

Provide flanme arrester, in accordance with FM APP GUIDE, at the inlet to

t he oxidation system The pressure drop across the flame arrester nust be
a maxi mum of | ] [1.5] kPa [ ] [6] in WC. at maxi num fl ow.
Ensure the flame arrester has a clean-out cover to facilitate maintenance.

2.11 I NLET PROTECTI ON

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

NOTE: The system should be protected by noisture
reducti on.

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

2.11.1 Knock- Qut Pot

Provi de knock out pot, with a mnimmcollection efficiency of [98] [98.5]
[99] percent.

2.11.2 M st Eli m nator

Provide a mist elimnator, with a nminimmcollection efficiency of [85]
[98] [98.5] [99] | ] percent of the inpinging mst.

2.12 | GNI TI ON SYSTEM BURNER ASSEMBLY

2.12.1 Pi | ot

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

NOTE: ASCE 25-16 applies to earthquake actuated
syst ens.

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

Provi de automatic gas shutoff systemconformng to ASCE 25-16 on the pil ot
supply. The pilot assenbly nust be renpvabl e and provided with pressure

i ndi cator, pressure regulator, solenoid valve, manual shutoff valve and
pil ot gas pressure nmanoneter port. Pilot inlet nozzle will be 150# ANSI,
stai nl ess steel, flanged.

2.12.2 I gniter

Provide el ectronic spark ignition. The igniter assenbly nust be renovable
from outside the conbustion chanber w thout disconnecting conduit or
Wi ring.

2.12.3 Bur ner Assenbly

Ensure the primary air m xed burner is conpatible with the specified fuel
has multiple small gas ports or jets, and constructed of 304L/316L

stainl ess steel, heat and corrosion resistant alloy steel, ceram c and/or
castable refractory. The burner nust be of adequate capacity to maintain
the required combustion tenperature at the nmaxi mum flow with no fuel val ue
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2.

2

in the off-gas.

.12.4 Refractory | nsul ation

Provi de renovabl e, cast venturi burner |ining assenblies with a [1500]

[ ] degrees C [2,700] | ] degrees F rating. Refractory insulation
wi Il be continuous, a mnimmof 50 nmr 2 inches of ceranic fiber

i nsul ati on bl anket surroundi ng the conbustion cylinder, attached to the
wal |l and floor with Inconel studs and washers, with plate retainers
installed around all open edges of the blanket. Coat the refractory
insulation with a high tenperature, surface seal er protectant.

13 EXHAUST TREATMENT

.13.1 Adsor ber

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

NOTE: Adsorbers are not commonly required.

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

Treat exhaust gas with an activated carbon adsorption systemin accordance
with Section 44 13 10.13 VAPOR PHASE ACTI VATED CARBON ADSORPTI ON UNI TS.

.13.2 Scr ubber

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

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

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

Ensure scrubber renoves [85] [90] [95] [ ] percent of the acid gas
f or med.

.14 STACK

.14.1 M ni mum Exit Vel ocity

The stack exit velocity will be no less than | ] msec ft/sec.

.14.2 M ni mum El evati on

The stack elevation will be no less than stated in paragraph Design
Requi renent s.

.14.3 Li ni ng
Stack will be lined with ceram c and/or castable refractory.
.14.4 Li ghtni ng Protection

Provi de an engi neered |ightning protection systemw th groundi ng.

.14.5 Lugs

Provide lifting lugs at the top of the stack for ease of installation;
each lug nust be capable of supporting the entire weight of the stack
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.14.6 Access

Provi de access to the interior of the stack by an insulated, [hinged or
supported 0.6 x 0.6 m 24 x 24 inch square or 0.6 m 24 inch dianmeter
manway] [150 x 150 mm 6 x 6 inch square or 150 mr 6 inch dianmeter, hand
hol e] | ocated above the burners.

.14.7 Ladder

Mount an al um num or gal vani zed steel fixed | adder to allow access for
renoval or replacenent of each of the thernmocouples. The |adder furnished
with the system w Il have side rails. Individual rung |adders are not
acceptable. Conformladder 29 CFR 1910, Part 27 Fixed Ladders, except as
specified herein. Provide the safety cage with | ocking device to prevent
unaut hori zed access.

.15 PROVI SI ONS FOR OBSERVATI ON AND SAMPLI NG
.15.1 Cbservation Ports

Provi de observation ports or sight glasses with renmpovabl e tenpered gl ass
covers and cooling holes. View port diameter will be a m ni mum of [75]
[50] nmr [3] [2] inch. Ports must be |located to allow viewi ng the pilot
flame, the base of the main flame, and a view of each of the thernmocouples.

.15.2 Inlet Sanple Port

Inlet sanple port [50] | ] my [2] | ] inch mninmmdianmeter, with
cap and cooling holes, |ocated upstreamof all contributing flows, with
t he exception of the off-gas.

.15.3 Qutl et Sanple Port

Qutl et sanple port [50] | ] my [2] | ] inch mninmmdianmeter, with
cap and cooling holes, |ocated [upstreamof the cooling or dilution air
inlet] [and] [two stack dianeters fromthe top of stack].

2.15. 4 Sanpl i ng Equi pnent

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

NOTE: Add sanpl er requirenents.

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

Provide the follow ng equipnent: [ ].

.16 CONTRCLS

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

NOTE: Blower controls are in Section 43 11 00.10
OFF- GAS FANS, BLOAERS AND PUMPS. Onit | ast sentence
if not applicable to the project.

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

Link set points, signals and control functions and danpers by a central

progranmmabl e logic controller (PLC) located in the control panel. Contro
signals are to be 4-20 ma or 0-10 Vdc, conpatible with the controller and
sensor or control device. Include burner control diagnostics. For

paranmeters specified to be continuously recorded, record digital data at
i nterval s not exceeding one mnute. Sensors are to be calibrated with
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standards traceable to NIST and in confornmance with NI ST SP 250. Connect
each alarmto an [auto-dialer] [or] [telenetry] system

.16.1 Utraviolet (UVY) Flane Scanner

Provide ultraviol et scanner, installed and calibrated to provide for
safety shutdown on the absence of flane. The signal from each scanner
nmust incorporate a tine delay appropriate to the control sequence. The
burner flane scanner will nonitor the burner flame. The pilot flame
scanner will rmonitor the pilot flane.

.16.2 Ti mers

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

.16.2.1 Pur ge Ti ner

Set the mininum purge cycle at four changes of [air] [or] [inert gas].
Purge cycle nust have both autonatic and nanual start.

.16.2.2 I gniter Tinmer

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

NOTE: The spark duration adjustnment extends the
life of the plug, transforner and other pil ot
conponent s.

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

Provide an igniter timer, with [manual] [automatic] adjustnent of the
spark duration, to set the tinme and duration of the igniter spark during
the ignition cycle, and to conpensate for the distance of the pilot gas
supply fromthe oxidizer.

.16.2.3 Pil ot Ti nmer

At the end of the purge, the pilot tiner nust begin automatic ignition

If the WV sensor fails to sense the pilot flane, close the pilot solenoid
val ve, extinguish the pilot flame, the system nust shut down and the pil ot
fail alarm activated.

.16.2. 4 Mai n Fl are Ti nmer

Extend the nmain flane tinmer beyond the pilot timer cycle. Wen the burner
flame |ights and the tenperature exceeds the | ow tenperature set point on
the tenperature controller, shut off the pilot flame. Shut down the
system, and activate the main flame fail alarm, if the U/ sensor fails
to sense the pilot flane or the flane tenperature does not reach the | ow
tenperature set point by the end of the main flane step

.16.3 Tenmperature Sensors, Transmitters and Controllers

Submit detailed manufacturer's data on the overall controls, sensors,
process controllers, control operators, |adder diagrans, tiners, sequence
of controls, valves, alarns, signals, interlocks and cut off systens.
Data describing in detail the equiprment used to nmonitor enissions,

i ncluding the sampling probe, filters, off-gas transport tubing, sanpling
punp, noisture renmoval system analyzer calibration systens, and data
recorder. Process and instrunentation di agranms (P& Ds).
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2.16.3.1 Ther nocoupl es

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

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

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

Conf orm t her nocoupl es to ASTM E230/ E230l, 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 requirenents and accurate to 0.75 percent of
t he maxi mum tenperature. Provide each thernocouple used for control wth
hi gh and | ow set points and an adjustable tine delay before initiation of
each control action. A thernocouple located in or imediately downstream
of the conbustion chanber must control burner operation and [indicate]
[and] [record] conmbustion chanber tenperatures. Space [three] | ]
addi ti onal thernocouple ports at vertical intervals equal to the stack

di ameter, starting two stack diameters fromthe top of the stack
Conpensating | ead wire connecting the thernocouple to the read out nust be
16 gauge with a weat her proof braid.

2.16.3.2 Ther nonet ers

Conform thernoneters to ASME PTC 19.3 TW, with wells and tenperature range
suitable for the use encountered.

2.16.3.3 Conmbusti on Chanber Tenperature Controller

The conbustion tenperature control nust [record the conbusti on chanber
tenperature] [and] [maintain the tenperature between the adjustable high
tenmperature and | ow tenperature set points]. The controller will control
t he [damper actuator motors] [blowers]. Control logic will include auto
position signal and automatic switch over capabilities.

a. Shut down the systemand do not attenpt to restart if the tenperature
exceeds the all owabl e combusti on chanber tenperature range. A high
temper ature shutdown nmust activate the high tenperature alarm

b. During operation, shut down the systemand not attenpt to restart if
the tenperature falls below the allowabl e conbusti on chanber
tenperature range. During the ignition cycle, if the tenperature does
not reach or exceed the | ow tenmperature shutdown setting, the system
must shut down and not attenpt to restart. A |ow tenperature shutdown
during operation or during the ignition cycle nust activate the | ow
tenmperature alarm

2.16.3. 4 Primary Conbustion Air Control

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

NOTE: For this and the foll ow ng paragraph, refer
to Section 43 11 00.10 OFF- GAS FANS, BLOWERS AND
PUMPS for conbustion air control

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

Furnish fully adjustable air danpers on each burner with renote operation
by external |ever control, sized to provide a m ni mum of [100] [115]
percent of theoretical stoichionetric air as primary air. Ensure danpers
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all ow the operator to adjust the primary air/fuel ratio while burner is in
operation.

.16.3.5 Total Combustion Air Control

[ Provide notor operated | ouver danpers. Actuators must cause |ouvers to
fail open on loss of signal or power.] [Provide two multistage centrifugal
bl ower trains, each with a suction valve, discharge valve, and di scharge
check val ve. ]

.16.3.6 Quenching/Dilution Air Control

Provi de notor operated | ouver danpers. Ensure actuators cause |ouvers to
fail open on |loss of signal or power.

.17 FLOW METERS, TRANSM TTERS AND FLOW CONTRCLLER

The flow control system nust include an autonmatically actuated main fuel
valve with fail-closed feature and linit switches for position

i ndication. Ensure the flowrate netering systemincludes recording,
totaling and alarm capabilities.

17,1 O f-Gas Fl ow Meter
Conform flow netering for the off-gas AGA Report No 3.

.17.2 Suppl ement al Fuel Fl ow Meter

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

NOTE: Suppl enental fuel meters should be sized on
peak requirenent. O f-gas nmeters should be based on

bl ower si ze.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Conform gas neters to [ AGA ANSI B109.1] [AGA ANSI B109.2] [AGA ANSI B109.3
1.

.18 PRESSURE MEASUREMENT AND CONTRCL

Furni sh one differential pressure sensor with |arge di aneter sensing
holes. Provide a differential pressure transmitter and mount within 1 m 3
feet of the sensor. Install a conpound vacuuni pressure gauge on each

bl ower. Furnish the conpound gauges with a differential pressure range of
[0.1 to 100] [ ] kPa [0.015 to 15] | ] psig. The piping fromthe
sensor to the transmitter rmust be 3 mm 1/8 inch stainless steel tubing
with stainless steel drain valves on each pipe, at |low points. Piping
nmust be plunbed so that condensate will drain back into the pipe. The
transmtter must be equi pped with zero and span adj ustnent, and provide a
standard volunetric output rate reading to the chart recorder (included
with the control systen) w thout the need for separate conpensating
pressure or tenperature transducers. A pressure gauge must be installed
on the discharge side of each blower. The pressure gauges nust be
furnished with a range of 0 to 34 kPa 0 to 5 psi. The gauges are to be
weat herproof, with 113 mr 4-1/2 inch dials and Type 316 stainless stee
Bour don tubes. Furnish the gauges with pressure snubbers and di aphragm
seal s and valves. |Isolation valves are to be installed between the
process pipe and the seal. Diaphragmseals are to be furnished with top
and bottom housi ngs and di aphragnms of Type 316 SS. The di aphragm cavities
are to be liquid filled with silicone.
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.18.1 Draft Gauges

Draft gauges are to be Type I, Class 1 or 2, as applicable, conforming to
ASME B40. 100 with a di aphragm or bell ows actuating systemand a circul ar
scale. The gauges will have a zero adjustnent screw. Provide suitable

shut of f cocks.
.18. 2 Pressure Gauges

Conf orm pressure gauges to ASME B40. 100 and be of pressure detecting
Cl ass, single Bourdon tube style, and suitable for detecting air pressure.

.18.3 Pressure Switches
Pressure switches are to be provided to activate the bl owers.
.18.4 Pressure Rel ease

A pressure rel ease valve are to be | ocated on the off-gas |ine upstream of
t he oxi di zer.

.19 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 mninumof four in-line sensors,
calibrated to nethane are to be located in the control panel

.19.1 Lower Explosive Limt (LEL)

The | ower explosive linit of the fuel and of the off-gas nust be
continuously indicated. The |Iower explosive limt of the off-gas nust be
conti nuously recorded.

.19.2 Upper Explosive Limt (UEL)

The upper explosive linit of the conbustion air and of the off-gas are to
be continuously indicated.

. 20 OXYGEN METERI NG AND MAKE- UP Al R CONTRCL
.20.1 Oxygen Meter

The upper oxygen | evel of the conbustion air and of the off-gas are to be
continuously indicated.

.20.2 Met hane ©Moni t or

The net hane | evel of the conbustion air and of the off-gas are to be
continuously indicated.

.21 OPERATI NG | NDI CATORS AND ALARMS

Simul ated running lights to indicate normal operating conditions and
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2

2.

alarns are to be displayed at the control panel

.21.1 Visible Al arns

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

.21.2 Audi bl e Al arns

Locate each audi ble alarm at the device.

.21.3 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 arns nust activate the programabl e auto dialer. A prerecorded
nessage must provide specific information to the operator about the alarm
condition. At contract close out, the dialer nust be reprogranmed to the
nunber indicated by the Contracting Oficer

22 ELECTRI CAL WORK
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NOTE: Hazard classifications in accordance with
NFPA 70 shoul d be indicated on the draw ngs.
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Ensure all electrical equipnment, wiring and controls conply with Section
26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM and with NFPA 70, with proper

consi deration given to environnental considerations such as noisture,
dirt, corrosive agents and proper NFPA 70 hazardous area classification
Provide lightning and surge protection

.22.1 Mot or s

Provide electric nmotor driven equi pment conplete with starters and
alternating current notors conforming to NEMA M5 1. Fractional horsepower
nmotors are to be 115-volt, single-phase, 60 cycle. Integral horsepower
notors are to be three-phase, 60 cycle. Provide notor starters conplete
with properly sized thernal overload protection and ot her appurtenances
necessary for the notor specified. Each notor will be designed for
operation in anbient tenperatures up to 40 degrees C 104 degrees F

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

.22.2 Control Panels

A conpl ete control panel with options for various control schenes and
control wiring nmust be included. Manual or automatic controls, protective
or signal devices and control wiring for the controls and devices required
for the operation specified nust be provided. Conformmotor controls to
NEVA | CS 1. Conform enclosures for power and control panels to NEVA | CS 6.
Panel s | ocated outdoors will be [NEMA 4X] [ NEMA 4] and be weat her proof.
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2.22.3 Resi stance Heaters
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NOTE: The designer shoul d sel ect the nost cost
ef fective heat source for the application
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El ectric resistance pre-heaters and dryers are to be used where indicated
on the draw ngs.

2.23 AUXI LI ARY FUEL SYSTEM
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NOTE: The desi gner shoul d sel ect the npbst cost

effective heat source for the |ocation
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2.23.1 Feed Capability

The auxiliary fuel systemw ||l have direct feed capability to the thernmnal
destruction systemwith nmeters, pressure gages and controls to maintain
the specified operating conditions. Design nmust be in conformance with

t he applicabl e requirenents of NFPA 30 and NFPA 31, NFPA 54 or NFPA 58, as
appropriate to the fuel type

2.23.2 Auxi liary Fuel Regul ator

Auxiliary fuel rate must be controlled by the tenmperature of the
conbusti on chanber.

2.23.3 Secondary Cont ai nnent
Fuel storage tanks are to be provided with secondary contai nnent as
requi red by NFPA 30, paragraph 2-3.4 Control of Spillage from Aboveground
Tanks.

2.24  VALVES

Desi gn of val ve operators and mechani sms nust avoid initial surges and
sudden inrushes by gradually allowing flows to increase.

2.24.1 Butterfly Val ves

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

the control system
2.24.2 Q her Val ves

Conform ot her valves to APl Spec 6D, ANSI Z21.15/CSA 9.1 or ASME B16. 33 as
appropriate for the type

2.25 JANTS
2.25.1 Dielectric Fittings

Install dielectric fittings between threaded ferrous and nonferrous
nmetallic pipe, fittings and valves. Dielectric fittings nust prevent
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netal -to-nmetal contact of dissinmilar netallic piping elements and be
suitable for the required working pressure.

.25.2 | sol ation Joints

Isolation joints nust be installed between non-threaded ferrous and
nonferrous netallic pipe, fittings and valves. Isolation joints will
consist of a dielectric sandwi ch type flange isolation gasket with

i sol ati on washers and isol ation sleeves for flange bolts. [Isolation
gaskets are to be full faced with outside diameter equal to the flange
outside diameter. Bolt isolation sleeves are to be full length. Units
are to be of a shape to prevent netal -to-nmetal contact of dissimlar
netal lic piping el ements.

.25.2.1 Sl eeve Type Couplings

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

.25.2.2 Split Sleeve Couplings

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

.25.3 Bolts, Nuts, and Fasteners

Bolts, anchor bolts, nuts, washers, plates, bolt sleeves, and all other
types of supports necessary for the installation of the equipnent are to
be furnished with the equi pnment and are to be gal vani zed unl ess ot herwi se
i ndi cated. Anchor bolts rmust be provided with square plates at |east 100
by 100 by 9 mr 4 by 4 by 3/8 inch or have square heads and washers and be
set in the concrete forms with suitable sleeves. Expansion bolts nust
have nal |l eabl e-iron and | ead conposition el enents. Unl ess ot herwi se
speci fied, stud, tap, and machine bolts are to be of refined bar iron
Conformall threads to ASME Bl.1. Bolts, anchor bolts, nuts, and washers
specified to be gal vani zed, be zinc coated, after being threaded, by the
hot-di p process in conformance with ASTM A123/ A123N or ASTM A153/ A153M.
Bolts, anchor bolts, nuts, and washers indicated to be stainless stee
will be Type 316 stainless steel

. 26 FACTORY TESTS

Skid mount and assenbl e the thermal oxidation system equiprment in the
shop, to the maxi mum practical extent, in the configuration outlined in
the detail drawi ngs and specifications. Performa factory pressure test
at [125] [250] [ ] percent of the rated pressure of the equipnrent.
Performcontinuity check and process sinulation at the factory before

shi pping the control panel. Test fire the systemwi th the specified fue
and air and naintained at the tenperature specified in paragraph
PERFORMANCE REQUI REMENTS for [two] | ] hours. Submt test reports
[with the equipnent] [to the Contracting O ficer prior to shipnent of the
equi pment] .
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PART 3 EXECUTI ON
3.1 EXAM NATI ON

After becoming famliar with all details of the work, verify al
di mrensions in the field, and advise the Contracting O ficer of any
di screpancy before perform ng the work

3.2 PREPARATI ON

I nspect all equi prent and products for defects in workmanshi p and
material. Cean debris and foreign nmatter out of val ve openings and
seats. Check each operating nechanism during operation to check proper
functioning. Each nut nust be checked for tightness. Valves and other
equi prent that do not operate easily or are otherw se defective are to be
repai red or repl aced.

3.3 FOUNDATI ONS AND SKI D BASES

Foundati ons for the thermal oxidizer and appurtenances, and pads for skid
bases, are to be constructed of concrete, reinforced where necessary, in
conformance with the applicable requirements of Section 03 30 00
CAST- 1 N- PLACE CONCRETE, except as ot herwi se shown or specified. Concrete
surface are to be [75] | ] my [3] | ] inch above grade in outdoor
| ocations. Munting feet nust be provided so that appropriate anchorage
can be provided. Anchor enbednent depth and spacing rmust be sufficient
for seismic attachment to the foundation and for prevention of
overturning. Concrete pad nust extend [150] | ] my [6] [ ] inch
beyond the equi prment.

3.4 ERECTI ON

3.4.1 Vel di ng
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NOTE: Use second set of brackets when critical pipe
wel ding is required.
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[Wel di ng procedures will be as specified in AWS D1.1/D1. 1N [Wel ding and
nondestructive testing procedures for piping will be as specified in
Section 40 05 13.96 WELDI NG PROCESS PI PING [Structural nembers will be
wel ded in accordance with Section 05 05 23.16 STRUCTURAL VELDI NG .

3.4.2 Pai nti ng/ Corrosi on Prevention

Al ferrous surfaces nust be coated or painted. Exposed ferrous surfaces
are to be painted in accordance with Section 09 90 00 PAINTS AND
COATINGS. Color will be as indicated on the paint schedule or as
ot herwi se approved.
3.4.2.1 Factory Primed Surfaces
Factory prinmed surfaces are to be sol vent-cl eaned before painting.
3.4.2.2 Touch-Up Painting

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

3.4.2.3 Fiel d Painting

Equi prent which did not receive a factory finish are to be prepared,
primed and painted, as specified in Section 09 90 00 PAI NTS AND COATI NGS.

3.4.2.4 Corrosi on Resistant Metals

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

3.5 | NSTALLATI ON
3.5.1 I nsul ati on

Equi pnent and piping will be insulated in accordance with Section 23 07 00
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS.

3.5.2 Uilities
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NOTE: Points of connection are nornmally shown on
the drawi ngs. (ccasionally, the nane, address and

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

3.5.2.1 Electricity

The power [utility] [conmpany] is | ], tel ephone nunber | ].

3.5.2.2 Wat er

The water [utility] [conmpany] is | ], tel ephone nunber | ].

3.5.2.3 Nat ural Gas

The natural gas [utility] [conpany] is | ], tel ephone nunber | ].

3.5.3 Fuel System
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NOTE: Coordi nate requirements for the fuel source
specified in paragraph Feed Capability.
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Fuel systeminstallation and testing will conply with the applicable
requi renents of NFPA 30 and NFPA 31, NFPA 54 or NFPA 58, as appropriate to
the type of fuel
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3.6 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 lam nated plastic nust be posted where directed.
Di agrams will show the conplete |layout, wiring and control of the entire
system Condensed operating instructions will explain preventive

mai nt enance procedures, nethods of checking the system for nornmal safe
operation and procedures for safely starting and stopping the system The

di agrams and i nstructions nust be posted before acceptance testing of the
system

3.7 FI ELD QUALI TY CONTROL/ TESTS

3.7.1 Pressure and Leakage Test

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.

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

After installation, test all piping, equipnent, joints and connections for
gas tightness. Test connections and piping by subjecting the conplete
systemto pneunatic pressure of not less than [[105] [ ] kPa [15]

[ ] psi] [the pressure indicated in the schedule] for 6 hours. During
the test, the system nmust be disconnected fromthe source of pressure and,
with corrections made for barometric and tenperature changes, the pressure
must remain constant for the test period, as indicated by a test gauge.
Test joints using a soapy water 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.
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After installation and pressure testing, the entire off-gas system nust be
subj ected to [an operational test] [a performance test] to denobnstrate
sati sfactory functional efficiency. Use results of the tests in

determ ning the capacity and performance of the oxidation unit. Correct
any deficiencies reveal ed during the tests and repeat the tests.

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 .
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Operate each unit at a constant flow rate of approximtely [ ] cubic
nl second cubic feet/second (actual) for the capacity test. Take sanples
of the influent and effluent at [[1] [8] hour] [1 day] [1 week] intervals
for anal ysis.

.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 regul ated by a pressure
controller.
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Operate each unit at flow rates varying between | ] and [ ] cubic
nl second | ] and [ ] cubic feet/second (actual). Take sanpl es of
the influent and effluent at the high flowrate and [1 internmedi ate rate]
[12] [3] [ ] internmediate 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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Put each unit through a conplete cycle of operation [at a constant flow
rate of approxinmately | ] cubic nisecond cubic feet/second (actual)]
[through the conplete range of flows]. Take sanples of the influent and
ef fluent at the beginning and end of each cycle and at [1 internedi ate
time] [[2] [3] [ ] intermediate times] for analysis.

. 7.3 Sanpl i ng and Anal yses

Col l ect samples of influent and effluent off-gas and anal yze for the
paranmeters |listed in Paragraph OFF- GAS COVPOSI TI ON i n accordance with the
Sanpl i ng and Anal ysis Pl an

.7.4 Test Logs and Reports

Provide a conplete | og of each test, giving the follow ng data: date,
time of each reading and each sanpling event, fuel use, and total off-gas
treated. Upon conpletion and testing of the installed system subnit test
reports, with corresponding |logs and in booklet form showing all field
tests performed to adjust each component and all field tests performed to
prove conpliance with the specified perfornmance criteria. Indicate the
final position of controls on each test report.

.7.5 Manuf acturer's Field Service

Enpl ay services of a manufacturer's representative who is experienced in
the installation, adjustnent, and operation of the equi pnent specified.
The representative nust supervise the installation, adjustnent,
calibration, conm ssioning, start-up and operational/perfornmance testing
of the equi pnent.
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3.

3.

8 CLOSEQUT ACTIVITIES
8.1 Operating Instructions

Provi de conpl ete copies of detailed operating instructions with

st ep- by-step procedures and sequences for system startup, operation and
shutdown. The instructions include the manufacturer's nane, nodel nunber,
service manual, parts list, and brief description of all equipnment and the
operating features of each elenent. The instructions will include
as-built drawi ngs of the piping |ayout, equipnment |ayout, and sinplified
wiring and control diagranms of the systemas installed. Describe
automatic controls, functional |ogic, control |oops, set points and al arm
signals. Include flow diagranms in the instructions.

.8.2 Mai nt enance | nstructions

Provi de conpl ete copi es of maintenance instructions |isting nmaintenance
procedures, possible breakdowns and repairs, and trouble shooting guides.

.8.3 Fi el d Training
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NOTE: Conplexity of the system and experience of
t he user operators should be taken into
consi derati on.
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Provide a field-training course for designated operating and mai nt enance

personnel. Submt the training course curriculumand training
instructions, [14] | ] days prior to the start of training. Provide
training for a total period of | ] hours of normal working tinme and

start after the systemis functionally conplete but prior to the

[ performance] [operational] test. Field training nmust cover each item
contained in the operating and mai ntenance manual s, as well as
denonstrati ons of routine maintenance operations.

.9 VAl NTENANCE

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

NOTE: Select 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 |east [one year] | ] after construction
startup and performance testing are conplete]. Provide at a m ninmum an
operator on site [eight] [ ] hours per week to operate, maintain, and

calibrate the equiprment and instrunents, and to collect sanples for
anal yses. A qualified person nust be on call to respond to energencies
and alarmconditions at the off-gas systemw thin two hours of alarm
conditions. Prepare conpliance and nonitoring records and reports and
mai ntain for the Contracting Oficer and regul atory agencies. The
operator nust maintain a |log of the actions taken.

-- End of Section --
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