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VEDI CAL WASTE | NCI NERATORS
08/ 08
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NOTE: This gui de specification covers the
requirenments for furnishing, installing, adjusting,
and testing [nmanual | y] [automatically] controlled
air nedical waste incinerators having a capacity
ranging from63 to 252 grams/second (75 to 2000
pounds/ hour) .

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
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Citeria Change Request (CCR)
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PART 1 GENERAL
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NOTE: This packaged incinerator is intended to burn
waste materials of biological and pat hol ogi cal
nat ure.
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1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
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. Al so use the
Ref erence Wzard's Check Reference feature to update
the i ssue 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.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

Al R MOVEMENT AND CONTROL ASSCCI ATI ON | NTERNATI ONAL ( AMCA)

AMCA 210 (2007) Laboratory Methods of Testing Fans
for Aerodynam c Perfornance Rating

AMCA 99 (2003) Standards Handbook
AMERI CAN SOCI ETY OF ClVIL ENG NEERS ( ASCE)

ANSI / ASCE/ SEI 25 (2006; R 2008) Earthquake-Activated
Aut omati ¢ Gas Shut of f Devi ces

ASCE/ SEI 7-05 (2005; R 2006) M ni mum Desi gn Loads for
Bui I di ngs and Other Structures

AMERI CAN VELDI NG SCCI ETY ( AW5)

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

AWS D1.1/D1. 1M (2008; Errata 2008) Structural Welding
Code - Steel

ASME | NTERNATI ONAL ( ASME)

ASME Bl. 20.1 (1983; R 2006) Pipe Threads, Cenera
Pur pose (1 nch)

ASME B16. 1 (2005) Gray Iron Threaded Fittings;
Cl asses 25, 125 and 250

ASME B16. 11 (2009) Forged Fittings, Socket-Wl ding and
Thr eaded

ASME B16. 15 (2006) Cast Bronze Alloy Threaded Fittings

SECTION 11 82 21 Page 5



ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASTM A 1008/ A 1008M

ASTM A 1011/ A 1011M

ASTM A 283/ A 283M

B16. 21

B16. 3

B16. 39

B16. 4

B16. 5

B16. 9

B40. 100

BPVC SEC | X

PTC 19.3

Cl asses 125 and 250

(2005) Nonnetallic Flat Gaskets for Pipe
FI anges

(2006) Mal I eable Iron Threaded Fittings,
O asses 150 and 300

(2009) Standard for Malleable Iron
Threaded Pi pe Unions; C asses 150, 250,
and 300

(2006) Standard for Gray Iron Threaded
Fittings; O asses 125 and 250

(2009) Standard for Pipe Flanges and
Fl anged Fittings: NPS 1/2 Through NPS 24

(2007) Standard for Factory-Made W ought
Steel Buttwelding Fittings

(2005) Pressure Gauges and Gauge
Attachnents

(2007; Addenda 2008; Addenda 2009) Boil er
and Pressure Vessel Code; Section |X
Wl di ng and Brazing Qualifications

(1974; R 2004) Tenperature Measurenent

ASTM | NTERNATI ONAL (ASTM

ASTM A 319

ASTM A 36/ A 36M

ASTM A 48/ A 48M

(2009a) Standard Specification for Steel,
Sheet, Col d-Rolled, Carbon, Structural,

H gh-Strength Low Al l oy and Hi gh-Strength
Low-Alloy with I nproved Fornmability,

Sol uti on Hardened, and Bake Hardened

(2009b) Standard Specification for Steel,
Sheet, and Strip, Hot-Rolled, Carbon,
Structural, Hi gh-Strength Low Al |l oy and
H gh-Strength Low Alloy with | nproved
Formability and U tra-H gh Strength

(2003; R 2007) Standard Specification for
Low and Internediate Tensile Strength
Carbon Steel Plates

(1971; R 2006) Standard Specification for
Gray lron Castings for Elevated
Tenperatures for Non-Pressure Containi ng
Parts

(2008) Standard Specification for Carbon
Structural Steel

(2003; R 2008) Standard Specification for
Gray lron Castings
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ASTM A 53/ A 53M (2007) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seanl ess

ASTM A 653/ A 653M (2009a) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

ASTM A 733 (2003; R 2009el) Standard Specification
for Welded and Seanl ess Carbon Steel and
Austenitic Stainless Steel Pipe N pples

ASTM B 42 (2002e1) Standard Specification for
Seamnl ess Copper Pipe, Standard Sizes

ASTM B 88 (2009) Standard Specification for Seanl ess
Copper Water Tube

ASTM B 88M (2005) Standard Specification for Seam ess
Copper Water Tube (Metric)

ASTM C 155 (1997; R 2007) Standard Specification for
Insulating Firebrick

ASTM C 195 (2007) Standard Specification for M neral
Fi ber Thermal |nsul ating Cenent

ASTM C 196 (2000; R 2005) Standard Specification for
Expanded or Exfoliated Verniculite Thernal
I nsul ati ng Cenent

ASTM C 27 (1998; R 2008) Fireclay and Hi gh- Al um na
Refractory Brick

ASTM C 270 (2008a) Standard Specification for Mrtar
for Unit Masonry

ASTM C 401 (1991; R 2005) Al um na and
Alum na-Silicate Castable Refractories

ASTM C 612 (2009) M neral Fiber Block and Board
Thermal Insul ation

ASTM D 396 (2009a) Standard Specification for Fuel
Qls

ASTM F 1097 (1991; R 2006) Mortar, Refractory

(Hi gh-Tenperature, Air-Setting)
FM GLOBAL (FM

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

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

| SA MC96. 1 (1982) Tenperature Measurenent
Ther nocoupl es
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MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP-70 (2006) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MBS SP- 80 (2008) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEVA MG 1 (2007; Errata 2008) Standard for Modtors
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 31 (2006; Errata 06-1 & -2) Standard for the
Installation of Q| Burning Equi prent

NFPA 54 (2009) National Fuel Gas Code

NFPA 82 (2009) Standard on Incinerators and Waste

and Linen Handling Systenms and Equi prent
U. S. DEPARTMENT OF DEFENSE ( DCD)

M L- DTL- 15024 (1997; Rev F) Plates, Tags and Bands for
I dentification of Equipnent, Genera
Speci fication for

M L- STD- 461 (2007; Rev F) Requirenents for the Contro
of Electromagnetic Interference
Characteristics of Subsystens and Equi pnent

U.S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS A- A-59222 (Basic) Fans, Centrifugal, Draft, Forced
and | nduced

UNDERWRI TERS LABORATORI ES (UL)

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

.2 DEFI NI TI ON

Bi ol ogi cal and Pat hol ogi cal Waste is defined as human and ani mal renains,
such as organs, animal carcasses, and solid organic wastes from hospitals,
| aboratories, slaughterhouses, aninal pounds, and simlar sources. This
type of waste contains up to 85 percent noisture and not nore than 5
percent inconbustible solids, and has a heating value as | ow as 2330 kJ/ kg
1, 000 BTU per pound as fired.
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3 SYSTEM DESCRI PTI ON
3.1 Site Wrk

Provide site work, structural foundations, and fl oor slabs as required.

.3.2 Roof Loads

Desi gn roof purlins and beans for dead | oad plus an additional 0.24 kPa 5
psf uniformy distributed | oad and an additional 22.4 kN 5000 |b roving
concentrated load[; and snow load at [__ ] kPa psf plus drift factor
where applicable]. Deternmine wind uplift forces in accordance with

ASCE/ SEI 7-05 Section 6 using a 100-year recurrence interval and conditions.

.3.3 Fl oor Loads

Provi de operating floors, stairs and access platfornms for operation and

mai nt enance, designed for 4.79 kPa 100 psf live |oad plus dead | oad.

Desi gn equi pnent platforns for 7.18 kPa 150 psf live load plus a
concentrated | oad of equi pment weight at installed |ocation, plus dead | oad.

3.4 Lateral Loads

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

NOTE: Provide seisnic requirenments for stack and
equi prent, if a CGovernnent designer (either Corps
office or AVE) is the Engi neer of Record, and show
on the drawings. Delete the |ast bracketed phrase

if seismc details are not provided. Pertinent
portions of UFC 3-310-04 and Sections 13 48 00
SElI SM C PROTECTI ON FOR M SCELLANEQUS EQUI PMENT and
13 48 00.00 10 SElI SM C PROTECTI ON FOR MECHANI CAL

EQUI PMENT mnust be included in the contract docunents.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

I nclude wind and seismc |loading in the design. Base design w nd pressure
on a wind speed of [ ] kmih nph, exposure in accordance with

ASCE/ SEI 7-05.[ Perform seism c design in accordance with UFC 3-310-04 and
Sections 13 48 00 SElI SM C PROTECTI ON FOR M SCELLANEQUS EQUI PMENT and

13 48 00.00 10 SEI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT [as i ndi cat ed]

[, and in accordance with ANSI/ASCE/ SEI 25 for gas fired equipnent].]

3.5 Noi se Limtations

Furni sh equi pnent neeting the noise criteria specified herein through

equi pnent design, acoustic insulation, use of inlet silencers, or other
neans provided under this contract. Limt sound pressure levels as follows
when neasured 1525 nmr 5 ft fromany item of equipnent furnished under this
contract.

Band Nunber Cent er Band Maxi mum Sound Pressure
Fr equency Level dB, Re 0.0002
Hz M crobars
1 63 100
2 125 91
3 250 84
4 500 78
5 1000 78

SECTION 11 82 21 Page 9
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Band Nunber Cent er Band Maxi mum Sound Pressure

Frequency Level dB, Re 0.0002
Hz M crobars
6 2000 78
7 4000 78
8 8000 78

3.6 Controls and I nstrunentation

a. Include in control equipnent and instrunents, burners and fan
controls, tine clocks, relays, operating switches, indicating |lights,
gauges, notor starters, fuses, alarms, and circuit elenents of the
control system and other controls and instruments necessary for unit
operation, with systemin accordance with the FM APP GU DE.

b. Munt the controls and instrunents on one or nore free-standi ng
control panels conveniently located to the incinerator, and placed to
al | ow operating personnel effectively nonitor incinerator operations.
Provi de contol systemwth [on-off control] [proportioning control of
the primary air supply and fuel supply to the secondary burner], and
tenperature indicator controllers or other indicators providing a
visual indication for safe | oading of the incinerator and excessive
hi gh tenperature conditions which may require control by the operator
Interl ock automatic control circuit systems and manual switches to
prevent hazardous conditions or the discharge of excessive anpbunts of
air pollutants.

3.6.1 Control Pane

Provide a sheet steel, weathertight panel, conforming to UL 50. Provide [a
heater to prevent condensation] [NEMA 4 control panels for outdoor
installations with electric strip heaters for condensation control.] Flush
nount all controls, instrunents, and other equi pnment at the factory and
test the assenbly prior to shipnent. Furnish a |lock and 2 keys. Al
controls and instruments shall be identified with namepl ates.

.3.6.2 Draft CGauges

Provi de draft gauges conforming to ASVE B40. 100 with a di aphragm or bel | ows
actuating system a circular scale, a zero adjusnent screw, and suitable
shut of f cocks.

.3.6.3 Pressure Gauges

Provi de pressure gauges conformng to ASME B40. 100, pressure detecting
class, single Bourdon tube style, suitable for detecting air pressure.

.3.6.4 Ther nocoupl es

Provi de sensors conformng to | SA MC96. 1, Type K, in the conbustion chanber
or as otherwise directed, with a thernocouple suitable for continuous
operation and control at tenperatures up to 1260 degrees C 2300 degrees F
accurate to 0.75 percent, of sufficient length to be inserted 150 mMm 6
inches into the furnace. Provide the thernocouple with an adjustable
flange and a high-tenperature metal alloy, closed-end, protecting tube
suitable for insertion into the furnace wi thout support of the projecting
end. Supply thirty nmeters onee hundred feet of 1.52 mr 16-gauge

SECTION 11 82 21 Page 10



1.

conmpensating lead wire with a weat herproof braid for connecting the
thermocouple to the instrunent, so that the installed unit indicates gas
passage tenperatures and controls burner operation.

. 3.7 Qperating Tool s

Provide and |l ocate as indicated, operating and firing tools, such as shovel
or coal scoop, hoe, rake, slice bar with metal handles, regularly used for
firing and cleaning incinerators, and a firing tool rack. Provide steel
rack, including hooks and ot her appropriate nmeans for storing the tools in
a neat manner.

4 SUBM TTALS

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: Review submttal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the mninumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
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
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Government approval on Arny
projects, a code of up to three characters within
the submittal 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 O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

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

EE R 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

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

SD- 02 Shop Drawi ngs

Detail Installation Drawings[; C[; G |

SECTION 11 82 21 Page 11



SD-03 Product Data[; CG[: G [___ 1]

Incinerator[; C[; G [___ 11
Controls and instrunentation

SD- 06 Test Reports
Instrument readings[; CG[; G [_____ 11
Performance[; CG[; G [____ 11
Adj usting and Testing[; CG[; G |
SD-07 Certificates
Incinerator[; CG[; G [____ 11
SD-10 Operation and Mai ntenance Data

Operating and Mai ntenance Instructions[; G[; G [___ 11
Data Package 4[; C[; G [_____ 11

.5 QUALI TY ASSURANCE

.5.1 Asbestos Prohibition

Asbest os and asbest os-contai ni ng products are prohibited.
.5.2 Detail Installation Draw ngs

Submit detail installation drawings for the incinerator, foundation, stack,
wast e feed system [heat recovery boiler,] [acid gas scrubber,] [nercury
and di oxin control equipnment,] fuel burning equi prent, ash renoval system
flue gas cleaning system and controls. Include in detail draw ngs al

equi prent settings and connections, conplete electrical wiring, controls,
and connection diagranms and indicate clearances required for maintenance
and operati on.

.5.3 Wl di ng

Performall welding in accordance with ASVE BPVC SEC | X and AWS D1.1/D1. 1N
by wel ders certified to have passed qualification tests using procedures
covered in AWS B2. 1/ B2. 1.

.5.4  Special Tools

Furni sh all special tools for assenbly, adjustment, setting, or maintenance
of equi prent specified as standard accessori es.

.6 DELI VERY, STORAGE, AND HANDLI NG

Protect all equiprment delivered and placed in storage fromthe weather,
hum dity and tenperature variations, dirt and dust, or other contam nants.

T EXTRA MATERI ALS

Submt spare parts data for each different itemof nmaterial and equi prnent
specified, after approval of detail draw ngs, and not later than [__ ]

months prior to date of beneficial occupancy. Include a conplete list of
parts and supplies, with current unit prices and source of supply, and a
list of the spare parts recommended by the manufacturer to be repl aced

SECTION 11 82 21 Page 12



after [1] [and] [3] year[s] of service.
PART 2 PRODUCTS

2.1 MATERI ALS AND EQUI PMENT

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

NOTE: Catwal k, | adder, and guardrail, if required,
wi |l be indicated on draw ngs.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Provide materials and equi pment which are the standard products of a
manuf acturer regularly engaged in the manufacture of the product and that
essentially duplicate itens that have been in satisfactory use at |east 2
years prior to bid opening.

a. Subnit manufacturer's product data, catalog cuts, illustrations,
schedul es, performance charts, instructions, brochures, diagrans, sound
| evel data, calculations for gas retention tinmes, conbustion and air

em ssions data, and other information to verify conpliance with

requi renents of the contract docunents.

b. Provide each maj or conponent of equipnent with the manufacturer's
nane, address, type or style, nodel or serial number, and catal og
nunber on a plate secured to the equipnment.[ Provide identification
conformng to M L-DTL-15024.]
c. Enclose or guard belts, pulleys, chains, gears, couplings,
proj ecting setscrews, keys, and other rotating parts | ocated where any
person may cone in close proximty thereto. Guard and cover
hi gh-t enperature equi prent and pi pi ng | ocated where they coul d endanger
personnel or create a fire hazard with insulation of type specified for
servi ce.
d. Provide itens such as a [catwal k,] [stair,] [|adder,] [and
guardrail] where shown and in accordance with Section [05 50 13
M SCELLANEQUS METAL FABRI CATIONS] [05 50 14 STRUCTURAL METAL
FABRI CATI ONS] [05 51 33 METAL LADDERS]
f. Provide materials and equi pnment conforming to the follow ng:

2.1.1 Mor t ar

ASTM C 270.
2.1.2 Brick
2.1.2.1 Fi rebrick

ASTM C 27. Interpreted to include straight, radial, wedge, and skewtype
brick, cupola blocks, and other simlar shapes.

2.1.2.2 Insulating Firebrick
ASTM C 155.
2.1.3 Castings, Gay Ilron

ASTM A 48/ A 48N
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2.

1.4 Tubi ng, Copper, and Fittings

ASTM B 88N ASTM B 88, Type K; fittings, flare type, cast brass, or wought
copper.

.1.5 Mortar, Firebrick

ASTM F 1097

.1.6 Pi pe and Fittings

.1.6.1 Gasket s

Provi de nonasbest os conpressed nmaterial gaskets in accordance with

ASME B16.21, 2 mr 1/16 inch thickness, full face or self-centering flat
ring type; containing aramd fibers bonded with styrene butadi ene rubber
(SBR) or nitrile butadiene rubber (NBR). Use NBR for hydrocarbon service.

.1.6.2 Cast-1ron Flanges and Fl anged Fittings

ASME B16. 1, Class 125 or 250 as required to match adj acent piping.

.1.6.3 Ni ppl es

ASTM A 733, standard wei ght.

.1.6.4 Pi pe

ASTM A 53/ A 53N, Type S, Grade A, standard weight; or copper pipe, ASTM B 42.

.1.6.5 Pi pe Fittings

a. Steel: Provide buttwelding fittings conformng to ASVE B16. 9;
socket welding fittings conforning to ASVE B16.11; and flanged fittings
conform ng to ASME BL16. 5.

b. Brass or Bronze: ASME B16.15, Cass A 862 kPa 125 psi.

c. Cast-lron: ASME B16.4, 862 kPa 125 psi, type to match adj acent
pi pi ng.

d. Malleable-Iron: ASVE B16.3, type to match adjacent piping.

.1.6.6 Uni ons

ASME B16. 39, Malleable Iron threaded pi pe unions, Cass 150, 250, or 300 as
i ndi cated or required for service.

1.7 Pi pe Threads

ASME Bl1. 20. 1.

.1.8 Gal vani zed Steel Sheets

ASTM A 653/ A 653N for incinerator casings, housing, and conponents. Gauges
specified are United States Standard Sheet and Pl ate Gauge.
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. 1.9 Steel Sheets and Strips

ASTM A 1008/ A 1008N or ASTM A 1011/ A 1011N, for incinerator casings,
housi ngs, and conponents.

.1.10 Ther nonet ers

ASME PTC 19.3, with wells and tenperature range suitable for the use
encount er ed.

.1.11 Val ves
.1.11.1 Angl e

VMBS SP-80, Type 1, 2, or 3, Cass 125 as required. Provide iron-body
valves in sizes above 75 mr 3 inches with brass or bronze standard trim and
glands or followers in the stuffing boxes. Provide valves with nonnetallic
renewabl e conposition discs and raised flat seats designed for 862 kPa 125
psi steam Secure iron wheels with hexagonal nuts.

.1.11.2 Check

VBS SP-80, Type 1, 2, 3, or 4, Cass 125, as required. Provide iron-body
check valves in sizes above 75 mm 3 inches of the swing type designed for
862 kPa 125 psi steam and check valves with renewabl e conposition discs or
metallic discs of the regrinding type to permit regrinding wthout renoving
valve fromthe line.

.1.11.3 Gate

Sizes of 40 mr 1-1/2 inches or less, MS SP-80, dass 125, Type 1 and 2; 50
mr 2 inch size and over, MSS SP-70, dass 125 or 250, design OI or OF, as
required.

.1.11. 4 d obe

VMBS SP-80, Type 1, 2, or 3, Cass as required. Provide iron-body gl obe

val ves in sizes above 75 mm 3 inches with brass or bronze standard trim and
gl ands or followers in the stuffing boxes. Provide valves with nonmetallic
renewabl e conposition discs and raised flat seats designed for 862 kPa 125
psi steam Secure iron wheels to the stens with hexagonal nuts.

.1.12 Refractory for Castings

ASTM C 401, Cass R Provide hydraulic setting refractory of a type
especially suitable for incinerators required to burn wet material.

.1.13 Char gi ng Ram

Provi de hydraulically operated, self-contained ram mechanismwth
directional control, capable of injecting small |oads of refuse at frequent
intervals to ensure relatively uniformburning rates in addition to
l[imting the anount of air entering the primary chanber with each charge;
[continuously] [intermttently] noving the burning waste toward the

cl eanout area.

.1.14 Pyr omet er

Provi de indicating recording pyroneter for neasuring incinerator
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tenmperature, with a tenperature range from mnus 18 to plus 1315 degrees C
0 to 2400 degrees F accurate to within plus or minus 1 percent of the range.

2.1.15 Ther nocoupl e

Provi de t hernmocoupl es indicating gas passage tenperatures and control of
burner operation, suitable for operation up to 1260 degrees C2300 degrees F
and accurate within 0.5 percent of the operating and indicating tenperature
range.

2.2 ELECTRI CAL WORK

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

NOTE: Indicate the type and class of notor
encl osure dependi ng on the environnment in which the
notor is to be used.

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

Provide electrical motor-driven equi prent as specified, conplete with

not orsconformng to NEMA MG 1, notor starters, and controls[ conformng to
M L- STD-461], with enclosures as indicated. Provide electrical equipnent,
including notors and wiring, in accordance with Section 26 20 00 | NTERI OR
DI STRI BUTI ON SYSTEM with el ectrical characteristics as indicated or
specified. Provide notor starters conplete with thernmal overl oad
protection and other appurtenances necessary for the notor contro
specified, and of sufficient size to drive the equi pment at the specified
capacity wi thout exceeding the nameplate rating of the nmotor. Provide
manual or automatic control, protective or signal devices required for the
operation specified, and any control wiring required for controls and

devi ces specified but not shown.

2.3 I NCI NERATOR

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The incinerators are capable of burning
medi cal waste. The conposition of Type 4 waste is
indicated in the follow ng table:

WASTE VS. CONTENT

Nonconbusti bl e Moi st ure Heat i ng Val ue

Solids (Max % Cont ent J/ kg

by Wi ght) (Max % (BTU Per Pound)
Type
(Hi ghly Conbusti bl e) 5 10 19, 771, 000 (8, 500)
(Pat hol ogi cal ) 5 85 2, 326, 000 (1, 000)

The nedi cal waste to be disposed of in the
incinerator is a mxture of paper, plastics, Type 4
waste, etc., and is of a widely varying nature wth
a Btu content which may well exceed the usually
reported val ue of 2,326,000 J/kg (1000 Btu per
pound). Prior to developing final design of the
incinerator, detailed waste classification should be
made in consultation with U S. Arny Center For

Heal th Pronotion & Preventive Medicine, Aberdeen
Provi ng Ground, Maryland. Include the ranges of
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amounts of glass, nmetal, paper, plastics, organic,
rubber, cloth, wood, mpisture, etc., in the waste
and the variable joule (Btu) content. The waste
stream at each installation nust be analyzed and the
i nfornmati on should be utilized for the final design

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

Provide an incinerator with a solid hearth in the primary conbustion
chamber where partial burning and conversion of the conmbustible organic
matter occurs, and a secondary conbustion chanber that consunes the
conbusti bl e gases and entrai ned conbustible particles, with gas-tight shel
construction. Provide an incinerator suitable for [indoor installation]
[outdoor installation, including totally enclosed electric notors, and
corrosion and noisture protection,] and equi pped for [manual] [mnechanical]
[automatic] charging and operation. Incinerator shall be a conplete
package-type unit, factory fabricated and assenbl ed; operating under
negative air pressure and ready for attachment of all utility connections.

.3.1 Type of Waste

Provi de an incinerator capable of burning typical medical waste including
paper, plastics of various kinds, and a snmall fraction of Type 4
(pat hol ogi cal ) waste.

. 3.2 Capacity

Provide incinerator with a capacity of not less than [__ ] kg pounds per
hour, based on [operating the incinerator no nore than 6 to 8 hours
continuously per day.] [burning nedical waste parts which have a water
content as high as 85 percent by weight.] [Design for daily ash cl ean-out
for systens designed to operate no nmore than 6 to 8 hours continuously.]

.3.3 Vol une

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: Fill in the blanks to indicate mn ni num
volumes. Consult manufacturers of nedical waste
incinerators for furnace and chanber volunes to
satisfy the capacity specified.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

Provide furnace with an inside volune , exclusive of the space occupied by
the refractory hearths and walls, of not less than [ ] cubic neters feet;
with a primary comnbusti on chanber vol ume above the burning hearth of not

less than [ ] cubic neters feet, and a final conmbustion settling

chanber volume of not less than | ] cubic neters feet.

.3.4 Syst em Conponent s

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: The conponent |ist contains itenms of

equi pnent designed to reduce em ssions which nust be
eval uat ed agai nst federal, state, and | ocal

regul atory requirenents. OQher itens of equipnent

nmust be eval uated for cost effectiveness.
EIR IR R b R S I I I I IR I I I I I R R S R I R I R I I I I R I S I I A I I I R b I S I b b E b I I I b I R I b I b I I S I I b I b b b I

Provide a conpl ete waste burning systemincluding conbustion air fan,
primary and secondary burners, air distribution and burner controls, ducts,
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breechi ng, stack, [bottom ash conveyor and collection,] [feed rans,] [[fire
tube] [water tube] heat recovery boiler and energency bypass stack,]
[[venturi] [packed tower] wet scrubber,] [dry scrubber,] [dry powdered
activated carbon injection system] [[urea] [ammonia] injection system]
[acid gas reagent storage vessels,] [carbon storage vessels,] [conbined
aci d gas reagent and carbon storage vessels,] [air conpressors,] [slurry
punps,] [water punps,] [baghouse,] [[vacuum type] [enclosed nmechanica

type] fly ash collection system] control and em ssion nonitoring equipnent.

4 OPERATI NG AND PERFORVMANCE REQUI REMENTS

4.1 Wei ght Reducti on

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: Indicate the effectiveness and burnout
capability of the incinerator to be provided (15
percent ash is a reasonably accepted figure).

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

Provi de an incinerator capable of reducing waste to an ash not to exceed
[ ] percent of the total comnbustible charges when tested as specifi ed.

4.2 St ack Di scharge

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: Review all applicable federal, regional and
| ocal em ssion regulations and utilize the nost
stringent requirenents. Typical values are as
follows (all enmission limts will be corrected to 7
percent oxygen, dry basis):

Car bon Monoxide (CO: 50 ppnv, 12-hour average as
nmeasured by a Continuous Em ssions Mnitoring System
(CEMB) ;

Particulate Matter: 0.013 gr/dscf (30 ng/dscn) as
nmeasured by EPA Reference Method 5;

Opacity: 5 percent, 3-mnute average as neasured by
a CEMs

Sul phur Dioxide (SQ2): 45 ppnv, 12-hour average as
nmeasured by a CEMS

Ni trogen Oxides (NOx): 210 ppnv, 12-hour average as
nmeasur ed by EPA Reference Method 7;

Hydrogen Chloride (HCL): 42 ppnv, or 97 percent
reduction, 9-hour average as measured by EPA
Ref erence Met hod 26;

Total Hydrocarbons: 70 ppnv, 1-hour average as
nmeasured by EPA Reference Method 25;

Mercury: 210 gr/106dscf (0.47 ng/dscm) or 85 percent
reduction, 12-hour average as neasured by EPA
Ref erence Met hod 29;

Lead: 44 gr/106dscf (0.10 ng/dscn), 12-hour average
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as nmeasured by EPA Reference Method 29;

Cadmi um 22 gr/106dscf (0.05 ng/dscnm), 12-hour
average as neasured by EPA Reference Method 29;

Di oxi n/ Furans: 35 gr/109dscf (1.9 ng/dscn) toxic
equi val ency of 2, 3, 7, 8-TCDD, 12-hour average as
nmeasured by EPA Reference Method 23.

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

Provide pollution control equipnent neeting or providing | ower em ssion
val ues than those specified for the foll ow ng:

a. Carbon Monoxide (CO: [ ] ppmv, 12-hour average as mneasured by
a Continuous Em ssions Monitoring System ( CEMS);

b. Particulate Matter: | ] gr/dscf ([ ] mg/dscn) as neasured
by EPA Reference Method 5;

c. Opacity: | ] percent, 3-m nute average as neasured by a CEM5;
d. Sul phur Dioxide (SQ2): | ] ppnmv, 12-hour average as neasured by
[a CEMS] [EPA Reference Method [ 11;

e. N trogen Oxides (NOX): | ] ppmv, 12-hour average as neasured by

EPA Ref erence Method 7;

f. Hydrogen Chloride (HCL): | ] ppmv, or [ ] percent
reduction, 9-hour average as neasured by EPA Reference Method 26;

g. Total Hydrocarbons: | ] pprmv, 1-hour average as neasured by EPA
Ref erence Met hod 25;

h. Mercury: [ ] gr/106dscf (] ] mg/dscn) or | ] percent
reduction, 12-hour average as neasured by EPA Reference Method 29;

i. Lead: [ ] gr/106dscf (] ] mg/dscn), 12-hour average as
nmeasured by EPA Reference Method 29;

j. Cadmum [ ] gr/106dscf (] ] mg/dscn), 12-hour average as
neasured by EPA Reference Method 29;

k. Dioxin/Furans: [ ] gr/109dscf (] ] ng/dscn) toxic
equi val ency of 2, 3, 7, 8-TCDD, 12-hour average as neasured by EPA
Ref erence Met hod 23;

Correct all emission limts to 7 percent oxygen, dry basis. The follow ng
definitions were used above: parts per mllion by volunme (ppmv); dry
standard cubic feet (dscf); dry standard cubic nmeters (dscm; grams (gr);
mlligrans (nmg); and nanograns (ng).

4.3 Noi se

Noi se | evel at 305 mr 1 foot from any incinerator conponent shall not
exceed 85 dBA. Provi de sound danpeni ng devices on equi pnent as required.
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5 FURNACE CONSTRUCTI ON
5.1 Primary Chamnber

Construct the primary chanber with a steel casing supported by a stee
frane, and provide with insulation and refractory. WMake the casing with
2.66 mr 12-gauge sheet steel mininum conformng to ASTM A 1011/ A 1011N and
reinforced to withstand internal pressures w thout deflection or danage to
refractory or other conponents of the incinerator. Construct the franme and
all reinforcing nmenbers of steel conformng to ASTM A 36/ A 36. Provide a
free-standing frame capabl e of supporting the weight of all conponents of
the incinerator, including doors, burners, breeching, stack connections,
and appurtenant assenblies wi thout binding or warping. Mke the frane and
casing of all welded construction, conpleted and erected prior to
installation of the refractory and insulation. Performall welding in
accordance with ASVE BPVC SEC | X and AWs D1.1/D1.1N. Provide all access
doors and parts with seals to prevent enission of snobke or adm ssion of
significant amounts of air during incinerator operation, and a prinmary
chanmber with no openings which would permt | eakage of waste fl uids.

.5.2 Secondary Chanber

Provide a secondary chanber with an exterior casing not |ess than 2.66 mr
12- gauge sheet steel conforming to ASTM A 1011/ A 1011V, with insulation and
refractory lining of the same class, type, and thickness required for walls
in the primary chanber. Allow for a mininumdwell time of [0.5] [0.8]

[1.0] seconds for any condition within normal operating limts.

.5.3 I nsul ation

Provide insulation conformng to ASTM C 612, C ass 5 and designed to be
used with masonry or reinforced concrete or nonconbustible material, with a
fire resistant rating of not less than 3 hours, to prevent damage to the
foundation from excessive heat. As a mininmum provide insulation thickness
tolimt the tenperature of the outer casing to 66 degrees C 150 degrees F
maxi mumin an anbient tenperature of 21 degrees C 70 degrees F when the
unit is operating at full-rated capacity. Use insulating cement conformng
to ASTM C 195 or ASTM C 196.

.5.4 Refractory

Provi de heat-resistant plastic super-duty fireclay refractory confornmng to
ASTM C 27. The m nimum thickness of plastic or castable refractory is 110
nr 4-1/4 inches for walls and [110] [64] my [4-1/4] [2-1/2] inches for
hearths. Attach refractory walls to the casing with alloy steel or
refractory anchors to forma nonolithic structure which will resist heat
and support the walls with a safety factor of 4. Prevent bul gi ng and
destruction of refractory due to heat stress by reinforcing, expansion
joints, ties, and anchors.

.5.5 Exterior Walls

Provide 2.66 nm 12-gauge sheet steel walls reinforced with steel fram ng
[and] [,] provided with door frames [, and nounted on structural stee
ski ds] .

.5.6 Heart h

Provi de an abrasion resistant refractory hearth constructed of
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heat-resistant, thermal-insulating clay conformng to ASTM C 401, Cass R
pl astic or castable type, high-duty class, capable of supporting not |ess
than twice the hourly burning rate and preventing | eakage of waste fluids.

.5.7 Door s

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

NOTE: Sel ect door material to be enployed (many
manuf acturers reconmend steel).

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

a. Provide doors for stoking, cleanout, and charging areas, with
securely attached door frames. Construct doors and franes of [cast
iron conformng to ASTM A 319] [steel conform ng to ASTM A 1011/ A 1011V
or ASTM A 36/ A 36N . Line doors, exposed to flane or direct heat of
conbustion gases, with the sane type and thickness of refractory and

i nsul ation used in the conbustion chanber.

b. Secure refractory to the doors so as to prevent sagging. Taper
refractory edges to clear door frames during novenent of sw nging
doors. Weld alloy steel hooked bars to door cover to anchor the
refractory, to enable safe operation by one person, and mai ntaining
tenperature of door handles to permt operation of doors wthout gloves
or other protective devices.

c. Interlock charging doors with primary burners and air supply so
that burner ignition shuts off and underfire air dampers close when
doors open. Gasket door closure with nonasbestos packing.

d. [Provide counter-weights for vertically operated doors requiring a
maxi mum manual operating force of 133 N 30 pounds maximum] [ Provide
guillotine-type doors which [ift conpletely off the seals to effect
opening.] [Provide full-sw ng-type doors with an integral smaller feed
door having a m nimumrectangul ar clear opening of 610 by 610 nmr 24 by
24 inches or a mnimumcircular clear opening of 762 mr 30 inches
dianmeter.] Include hasps or brackets for doors to permt | ocking.

2.5.7.1 St oki ng and C eanout Doors

Provide tight fitting cl eanout doors which all ow access for total cleanout,
vi sual inspection of the entire interior of the incinerator, and prevent

| eakage of waste fluids.

.5.7.2 Mechani cal - Char gi ng Door s

Provide inner and outer [guillotine] [swi ng] [automatic sliding]
nmechani cal -chargi ng doors type, with the inner or chargi ng door opening

with operation of the charger. Interlock the inner and outer doors to
prevent sinultaneous opening during incinerator operation. Insulate and
line the combustion chanber door with refractory material. Construct the

outer door of the same materials as the exterior casing of the
incinerator. Doors shall be provided with neans for manual operation.

.5.8 (oservation Ports
Provide two observation ports, 75 nmr 3 inches in dianeter, on the charging
door for viewing the primry conbusti on chanber during operation

Construct observation ports of black steel or cast-iron tube or duct having
a mnimumthickness of 3.42 mr 10 gaugeand provi ded with heat-resistant
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gl ass cover, or an angular steel frame and closure plate with handle, for
operation w thout gloves or other protective devices. Extend the tube or
duct fromthe exterior of the casing to not |ess than one-half the

thi ckness of the refractory lining, and weld the frane to the casing, to
provide a gas-tight refractory opening.

.5.9 Damper

Provide a controller actuated refractory |ined danper which regul ates
secondary, underfire, and overfire air, constructed of steel conformng to
ASTM A 1011/ A 1011V, not less than 1.52 mr 16-gauge thick, operating

wi t hout noise or flutter, and [pneumatically operated] [electric notor
operated at | ] volt ac] actuators.

.5.10 Bypass Danpers

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

NOTE: Use a nmaxi num | eakage rate of 1.0 percent.
Revi ew al | applicable enission requirements and
percent reductions to determi ne an acceptable

| eakage rate.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Construct bypass danpers to provide a | eakage rate of less than [___ ]
percent at 1.5 tinmes the maxi num operating pressure.

.5.11 Test Hol es and Test G oups

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

NOTE: Indicate and clearly identify an instrunment
test group near every thernmocouple well to connect

portabl e equiprment to verify installed equi pnent.
EE IR R I Sk S S I S S I I R R R Rk S I S Sk S kI R R R Rk S S I S O Sk I S O R

Provi de test holes, near the test group shown on the contract draw ngs, and
fit with standard weight, 50 mr 2 inch dianeter, black steel pipe welded to
the casing. Extend the sleeve fromthe exterior of the casing to not |ess
than one-half the thickness of the refractory lining. Formthe refractory
opening fromthe end of the pipe sleeve to the interior wall surface to
shield the end of the sleeve fromreflected heat, and fit with a brass
screw cap. Submit a copy of the Instrunent Readings to the Contracting
Oficer.

6 FLUE GAS CLEANI NG SYSTEM

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: \Where particulate control is required at the
| evel s specified in paragraph: STACK DI SCHARGE
specify dry type adsorber

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

Provide a conplete flue gas cleaning system (FGC)consisting of a [[dry]
[sem -dry/sem -wet] [wet] powdered activated carbon injection system and a
[dry] [semi-dry/sem -wet] [wet] acid gas scrubber systen] [comnbination
[dry] [semi-dry/sem -wet] [wet] powdered activated carbon and acid gas
scrubbi ng systen] [and [baghouse] [precipitator] for particulate control];
capabl e of [continuous operation] [operation conpatible with the
incineration capacity and schedul e specified].
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6.1 Syst em Conponent s

Provi de each scrubber systemw th bul k storage silos, unloading facilities
for trucks, dust control filters, mxing equipnent, slurry tanks, punps,
conpressors, induced draft fans, and all piping and val ves necessary to
provide a conplete and operating system

6.2 Product Storage Capacity

Provi de bul k storage capacity for all required products to sustain a
m ni mum operating period of [two] [ ] weeks between deliveries.

6.3 Adsor bers
6.3.1 Access

Provi de access openings at strategic |ocations for inspection, cleaning,
and nmai ntenance, all being a gas tight quick-opening type. El evate the
adsorbers to permit 2130 mv 7 feet access under the | owest point which
woul d col |l ect particulates. Locate an access door at this |owest point to
permt renoval of accunul ated particul ate; designed to open with an
accurul ation of material above it.

6.3.2 Construction

Construct adsorber with at least 4.76 mr 3/16 inch thick steel plate,
ASTM A 36/ A 36N or ASTM A 283/ A 283N, grades B, C, or D. Space externa
stiffeners as required to provide support for the vessel skin. Seal weld
all structurally welded seans. Design joints to be assenbled air and water
tight. Design adsorber for a gas pressure of plus or minus 635 mr 25 inch
wat er gage, or as required by the system operation, whichever is greater,
and with any panel deflection not exceeeding L/240.

.6.3.3 Gas Fl ow

Provide the gas inlet to each nodule with internal deflector plates
designed to provide uniformgas distribution and velocities through the
unit.

.6.4 Product Handling and Preparati on System

Provide a conplete systemto receive, store, and supply [product] [line] to
the spray-dry adsorbers, with the capability of supplying sufficient
[product] [line] for the incinerator operating at 120 percent of ful

load. Include in the system but do not limt to, [product] [lime] storage
silo complete with vibrating bin discharger, flexible connections,
gravinetric feeders, attrition slaker, [product] [linme] slurry and water
punps, slaked [product] [linme] storage tank, and agitators.

.6.5 Powder ed Activated Carbon

Provi de powdered activated carbons (PAC) specifically made for the renoval
of mercury, dioxins, and furans with a high percentage of pore sizes in the
20 to 50 angstromrange, with PAC conpletely devolatilized.

.6.6 Pebbl e Quick Line Analysis

Provide flue gas cl eani ng equi pnment capabl e of neeting em ssion
requirements specified using line with the follow ng conposition:
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Si o2 2.6 percent

Al 203 0.5 percent

Fe2(3 0.4 percent

MyO 5.7 percent

S 0. 03 percent

CaOo 90.8 percent

Avai |l abl e CaO 85.0 percent

Fi neness 19 mr 3/4 inch x 0 Wi ght

Density 7853 N cubic neter 50 | b/cubic foot

Mass Density 800 kg/cubic neter 1.55 slugs/cubic foot

6.7 Servi ce and Process Water Anal ysis

The service and process water analysis will vary; however, consider the
followi ng characteristics to be typical

Cal ci um [ ] ppm
Magnesi um [ 1 ppm
Sodi um [ 1 ppm
Bi car bonat e [ ] ppm
Sul fate [ 1 ppm
Chl ori de [ 1 ppm
Silicon [ 1 ppm
Iron (as Fe3) [ | ppm
Manganese (as M) [ 1 ppm
Har dness ( CaC(B) [ 1 ppm
pH [ranges between [___ ] and [___ 11 [is [_____ 11

7 HEAT RECOVERY BO LER

Provi de heat recovery boilers in accordance with Section 23 52 43.00 10
HEAT RECOVERY BO LERS 23 52 43.00 20 LOW PRESSURE WATER HEATI NG BO LERS
(UNDER 800, 000 BTU HR QUTPUT) .

. 8 AUXI LI ARY EQUI PMENT

.8.1 Char gi ng Met hod

Charge the unit [nechanically] [manually]. [Provide a nmechanical charger

i ncluding an inner door to the conbustion chanber, and an outer door to

di scharge the contents of the |oading and hol di ng chanber into the
conmbusti on chanber. Provide the charger with a nanual control, and an
adjustable timer to permt sem automatic charging at not |ess than
10-minute intervals. Al so provide an interlock to prevent operation of the
charger when a predeterm ned safe operating tenperature i s exceeded.
Locate the charger on the [end] [side] [top] of the incinerator.] [Include
a front |oading door with mninum di nensions of 610 by 610 nmr 24 by 24

i nches on the manual charger, with a conbustion chanber operating at
negati ve pressure when the | oading door is open to prevent injury to the
operator and the escape of snmoke and gases.] [Provide a hopper-type
chanber for top loading chargers.] Provide charging chanbers with a
capacity of not less than [0.4] [0.8] | ] cubic neters [0.5] [1.0]
[ ] cubic yards.

.8.2 Bur ner s
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NOTE: Sel ect val ues of m ni mum burner input
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capacity as indicated in the follow ng table and
applicable data inserted within the brackets.

Si ze of Burners, kW (1000 Btuh)

Capacity of

I nci ner at or Type 4 Al Types

kg/ hr (I b/hr) Ref use Ref use
11.3 (25) 87.9 (300) 29. 3 (100)
22.7 (50) 131.9 (450) 58. 6 (200)
34.0 (75) 190.5 (650) 73.3 (250)
45.4 (100) 249.1 (850) 87.9 (300)
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a. Provide [gas] [o0il] [conmbination gas and oil] [LPG burners for the
primary and secondary conbusti on chanbers, with each burner as a

conpl ete assenbly including fuel and control systens, and accessories.
Provide a primary burner with an input capacity of not |ess than [ ]
W Btuh, and a secondary burner with a mini mum capacity of | ] W

Bt uh, capabl e of maintaining a mninmmcontinuous tenperature in the
secondary chamber of 871 degrees C 1600 degrees F, and a mini num
continuous tenperature of 760 degrees C 1400 degrees F at the roof near
the exit of the primary chanber

b. Provide electrically spark-ignited burners regulated by a variabl e
set point indicator-controller adjustable from mnus 18 to 1371 degrees
C minus 27 to 2500 degrees F to operate within the tenmperature limts
recommended by the manuf acturer

c. Provide controllers actuated by a thernocoupl e or shiel ded
binetallic sensor, with the nounting, flane shape, and characteristics
of each burner suitable for the incinerator chanber in which the burner
is installed. Flane inpingenent on the incinerator wall is not
permtted.

d. Provide each burner with FM APP GUI DE |isted and approved fl ame
failure protection. Sight the flame safeguard sensor to detect only
the burner flane for which it is designed, with burners which are
easily noved out of firing position for inspection, cleaning,

adj ustment, and nmi ntenance. Locate thernocouples in the primry and
secondary chamber, suitable for a maxi mumtenperature of 1260 degrees C
2300 degrees F. Provide a continuous secondary burner which nodul ates
fromhigh to low fire, based on the tenmperature of the secondary
chanber. Provide an on/off firing burner in the primry chanber.

2.8.3 Fuel G| Storage Tank

Provide a fuel oil storage tank, fuel oil conformng to ASTM D 396, and
tanks in accordance with Section 33 56 10 FACTORY- FABRI CATED FUEL STORACE
TANKS.

2.8.4 St ack

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: Depending on requirenments at |ocation and
personnel involved, tenperature of the casing can be
66 to 93 degrees C (150 to 200 degrees F). Limt
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2.

the casing tenperature to 49 degrees C (120 degrees
F) maxi mum when personnel safety is involved.

Desi gner nust consider the effect of stack |location
on adj acent occupied buildings and fresh air
i ntakes. EPA has gui dance on stack heights.

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

8.

5

a. Provide a sectional, circular cross section exhaust stack of the
type, size, and nunber of sections in accordance with the requirenents
of the stack and refractory nanufacturer to adequately support the
refractory lining, permt expansion, and prevent cracking of the
refractory; conforming to NFPA 211. Secure the refractory to the
casing by steel anchors.

b. Attach a corrosion-resistant steel spark arrestor fabricated of
1.21 nm 18-gauge, 13 mr 1/2 inch nmesh wire screen to the top of the
stack. Provide a corrosion-resistant steel weather cap. The
tenmperature of the casing shall not exceed [ ] degrees C degrees F
in an anbient tenperature of 21 degrees C 70 degrees F. Provide
adequat e support for any stack installed on top of the incinerator

wi t hout placing any of the load on the refractory walls of the

i nci nerator.

Br eechi ng

Provi de connectors to connect the incinerator to the stack unl ess the stack
is attached directly to the incinerator, in accordance with NFPA 211

Locate the connector at a mninmumclear vertical distance of 2450 mr 8 feet
above the floor.

.8.6 Draft Equi prent

Provi de equi pnent which supplies the correct amount of air to permt

conpl ete controlled conbustion. Include forced draft fans, draft gauges,
danpers, danper actuators, |inkage, and appurtenances necessary to mmintain

a negative draft in primary chanmber in order to provide optimm performance
at all operating rates.

. 8.

6.

1 Air Ducts

I ntroduce conbustion underfire air to the prinary chanber bel ow the waste
material through [perforated air pipes] [ducts] [slots |ocated al ong the
side of the hearth]. Control overfire air with [manually] [automatically]
controlled air intake ports in the back wall, for conpleting conbustion of
conbustible materials into gases, or for reducing operating tenperatures.
Provi de danpers to set the air for the proper burning of the waste
materials. Size ducts to ninimze pressure drops, constructed of sheet
steel conforming to ASTM A 1011/ A 1011V, with all seans and connections air
tight.

Provide a fan capabl e of delivering [

.8.6.2 Fan

] cubic neters feet of air

against a static head of [ ] mr inches of water at an atnospheric
tenmperature of 16 degrees C 60 degrees F and a barometric pressure of 101
kPa 14.7 psi, centrifugal type wi th [backward-curved] [forward-curved]
[radial -tip] blades, and statically and dynam cally bal anced fan wheel s.
Conply with the fan standards of AMCA 99, and FS A- A-59222, applicable to
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centrifugal furnace fans, rated for flow rate, pressure, power, speed of
rotation, and efficiency in accordance with AMCA 210. Provide induced
draft fans, where required, designed for handling hot flue gas at the
maxi mum out | et tenperature of the incinerator. Provide induced draft fan
housings with drain holes to accombdate the drai nage of condensati on,
[air-cooled] [water cool ed] drat fan bearings, and fan scroll sheets and
rotor blades with protective liners.

2.8.7 Ash Renpval

Provide the unit with provisions for [manual] [automatic] renoval of the
ash through the cl eanout door upon conpletion of the burnout and cool - down
cycles. Ash renmpval shall be as indicated for use with portable containers.

2.9 PAI NTI NG AND FI NI SHI NG
2.9.1 Tr eat nent

Clean the inner surfaces of the outer casing of the incinerator, the
exterior surfaces of the outer casing, the control panel, and piping,
except corrosion-resistant steel, to base metal for rempoval of oil and rust
before primer is applied at the factory.

2.9.2 Factory Painting

Factory paint equi pment and conponent items with the manufacturer's
standard finish. Provide a weather resistant finish on all itenms |ocated
out si de the buil ding.

PART 3 EXECUTI ON
3.1 EXAM NATI ON

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

3.2 MANUFACTURER S SERVI CES

Provide the services of the manufacturer's representative experienced in
the installation, adjustnent, and operation of the equi pment specified, who
wi || supervise the installing, adjusting, and comm ssioning and conpli ance
testing of the equiprent.

3.3 | NSTALLATI ON

Install equipnent and material as indicated and in accordance with
manufacturer's witten instructions and NFPA 82, with conbustion air supply
and ventilation in accordance with NFPA 31 or NFPA 54 as applicable.

3.3.1 Foundati on

a. Construct the incinerator foundation using [21] | ] Mpa [3000]
[ ] psi concrete as specified in Section 03 31 00.00 10
CAST- | N- PLACE STRUCTURAL CONCRETE. Extend the foundation a m ni num of
1 m 3 feet beyond the incinerator on 3 sides and not |less than 2.5 m 8
feet on the side where the ashes are renpved. Install the incinerator
in accordance with manufacturer's witten instructions.
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b. Make proper provision for expansion and contraction between

i nci nerator foundation and floor; pack the joint with suitable
nonasbestos rope and fill with suitable conmpound that will not becone
soft at a tenperature of 40 degrees C 100 degrees F

c. Provide incinerator supports which pernit free expansion and
contraction of each portion of the incinerator w thout placing undue
stress on any part of the incinerator or setting. Set anchor bolts
accurately, and of adequate length to install the incinerator. Wen
enbedded in concrete, provide anchor bolts with plates wel ded on the
head and protect agai nst danage until the equipnent is install ed.

3.3.2 St ack Support

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: Indicate design wind force that the stack
will have to withstand. Also include in structural
design seismc resistance, and coordinate with
subpar agraph Lateral Loads under paragraph SYSTEM
DESCRI PTI ON
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Provi de stack support in accordance with NFPA 82 and NFPA 211, as
applicable. Provide vertical and |lateral supports for exterior chinneys to
wi thstand wind forces of [ ] kml hour nph.

3.4 FI ELD PAI NTI NG

Perform painting required for surfaces not otherw se specified, and finish
painting of itens only prinmed at the factory, as specified in Section
09 90 00 PAINTS AND COATI NGS.

3.5 FI ELD TRAI NI NG

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: Consult equi prrent nmanufacturer for
reconmended time required to train personnel for the
proper operation of the unit, and insert nunber of
hours.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

a. Submt [Six] [___ ] conpl ete copies of operating instructions
outlining the step-by-step procedures required for systemstartup

operation and shutdown. Include in instructions the nmanufacturer's
nanme, nodel nunber, service manual, parts list, and brief description
of all equipnent and their basic operating features. And [Six] [___ ]

conpl ete copies of maintenance instructions listing routine maintenance
procedures, possible breakdowns and repairs, troubl eshooting guides,
and sinplified schematic diagranms for the systemas installed.

b. Submit Incinerator Data Package 4 in accordance with Section
01 78 23 OPERATI ON AND NMAI NTENANCE DATA.

c. Conduct a training course for the operating staff, as designated by
the Contracting O ficer, consisting of a total [ ] hours of norma
working time, and starting after the systemis functionally conpleted
but prior to final acceptance tests. Cover in field instructions al

of the itens contained in the operating and mai ntenance instructions,
as well as denonstrations of routine maintenance operations. Notify
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3.

3.

the Contracting Officer at |east 14 days prior to starting date of the
trai ni ng course.

.6 ADJUSTI NG AND TESTI NG

6.1 Per f ormance Test

a. Upon completion of all related work and prior to acceptance,

subj ect the incinerator and associ ated equi prent and instrunmentation to
the tests required to denonstrate specified performance. Notify the
Contracting O ficer [ ] days prior to conducting the test.

b. Furnish all instrunments and personnel required for the tests,

i ncluding all equi pment, apparatus, and materials, except waste
materials, used for testing. The Government will supply [fuel,]
[water,] [electric power,] [and] waste materials. WMake two instruction
manual s available at all tinmes during the tests. The Contracting
Oficer's presence is required at all tests.

c. Subnit certified test reports in booklet formshowi ng field tests
performed to adjust each conponent, and all field tests perforned to
prove conpliance with the specified performance criteria, upon
conpletion and testing of the installed system Indicate the fina
position of controls in each test report.

6.2 Fuel Systens

Provide fuel systemtests in accordance with Section 33 56 10
FACTORY- FABRI CATED FUEL STORAGE TANKS.

.6.3 Per f or mance

Preheat the incinerator for [4] [__ ] hours to reach the firing
tenmperature of [982] [ ] degrees C [1800] [__ ] degrees F. Weigh and
record the total charge weight. Charge the incinerator at the rated
burning capacity in kg pounds per hour for a period of [4] [__ ] hours
and operate in accordance with the manufacturer's witten instructions.
Include in performance testing the operation of the nechanical charging
facilities, the incinerator, [the heat recovery boiler,] the air pollution
control equiprent, the ash handling equi pnment, and the operation nonitoring
facilities. Performtesting full scale for a full-operation cycle, and
noni tor performance to verify conpliance with the contract requirenents;
submit a report on nonitoring results. Reduce the waste to a fine ash
residue. Follow normal burnout procedure. After the incinerator has

cool ed, weigh the residue. The weight of the residue sall not exceed [5.0]
[ ] percent conbustible material of the total charge weight. After
clean-out, the incinerator shall not show any evidence of deterioration,
such as slagged or spalling refractory, warping of parts, and di scol ored
exterior paint.

.6.4 Contro

Test the incinerator under actual firing conditions. Verify with testing
that all controls function within the maxi mumand minimumlimts for
tenmperature or timng. Sinulate actual unsafe conditions such as high
tenmperatures and flame failure by reducing the settings for the activation
of limt and safety controls.
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3.6.5 Shel | Tenperature

Operate the incinerator under normal |oad conditions for not |ess than [4]
[ ] hours. After [4] [__ ] hours, tenperature readi ngs of the outer

shell, taken at not |ess than 5 random | ocations, shall not exceed the
tenmperature limtation of paragraph FURNACE CONSTRUCTI ON.

-- End of Section --
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