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404 North Andrews Avenue ® Fort Lauderdale, Florida 33301
CHEMICAL & ENVIRONMENTAL ENGINEERS
305/467-6706~ ¢ 305/735-8614

733-soel (11439

May 29, 1981

Fla. Dept. of Environmental Regulation
Twin Towers 0ffice Bldg.

2600 Blair Stone Rd.

Tallahassee, Fla. 32301

Attention: Mr. Clair Fancy, Chief, Air Permitting Section

Re: Osceola Farms Co. - Pahokee, Fla.
Boiler #6 Construction Permit Application

Dear Mr. Fancy:

= Attached you will find two copies of the referenced
Boiler Construction Permit Application.

I am also attaching a check for the $20.00 permit
application fee.

Osceola Farms Co. is ready to install this Boiler,
which they will need for the next grinding season
before the end of this year.

We will appreciate your efforts in expediting the
processing of the application and hope that it may

be possible for the permit to be issued by the end
of June.

Thank you very much for your help and cooperation.

Siplcerely,

JLvuﬂffj.JCZ&Q>VVuwv~/
FL; S. Kleeman, P.E.
Environmental Consultant

Attachments: 2 copies of permit application
Check for $20.00
1 copy of ESE Modeling study

cc: DER Ft. Myers Office
Palm Beach County Health Dept.

Osceola Farms Co.
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STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION

APPLICATION TO OPERATE/CONSTRUCT
AIR POLLUTION SOURCES

SOURGE TYPE: Bagasse Boiler X) New! [ | Existing!
APPLICATION TYPE: X Construction [ | Operation [ | Modification
Osceola Farms Co. COUNTY: -_Palm Beach

COMPANY NAME:

Identify the specific emission point source{s) addressed in this application {i.e. Lime Kiln No. 4 with Venturi Scrubber; Pee}gipg Unit
No.2, Gas Fired) .- Bagasse-fired Boiler - Traveling Grateé: Stoker Type ~ 17 '~

SOURCE LOCATION:  Street .S. Rte. 98 City Pahokee
. UTM: Eant ZONE 17 S4h .2 North __2968.0 .
Latitude o ’ “N Longitude ) ' "W

MWLwANTNAMEANDTnL& Alexander L. Fanjul, Vice President
P.0. Box 679 Pahokee, Fla. 33476

APPLICANT ADDRESS: .

' * SECTION I: STATEMENTS 8Y APPLICANT AND ENGINEER

A. APPLICANT

1 am the undersigned owner or authorized representative” of _ - Oseeocla Farms Co.

| certify that the statements made in this application for a Construction

permit are true, correct and complete to the best of my knowledye and belief. Further, | agree t0 maintain and operate the
. pollution contral source and pollution control facilities in such a manner a5 to comply with the provision ot Chapter 403,
* Florida Statutes, and all the rules and regulations of the department and revisions thereof. | also understand .that a permit, if

granted by tha department, will be non-transferable and 1 will promptly notify the depgrimept upow saie or legal nsfer of the

permitted establishment, : . e,
Signed: 447[&4““&"{/—% ‘

. r L. F uljé§€ce President
Name and Title {Piease Typa}

Date: 5'29'81 Telephone Na. (305) 924-7391

B. PROFESSIONAL ElNG!NEEFI REGISTERED IN FLORIDA {where required by Chapter 471, £.5.}

*Attach letter of authorization

" This is to certify that the engineering features of this pallution control project have been designed/examined by me and found to
be in conformity with modern enginesring principles applicable to the treatment and disposal of poliutants characterized in the
permit application. There is reasonable assurance, in my professional judgment, that the pollution control facilities, when prop-
erly maintained and operated, will discharge an effluent that complies with all applicable statutes of the Stata of Florida and the
rules and regulations of the department. It is also agreed that the undersigned will furnish, if authorized by the owner, the appli:
cant a set of instructiors for the proper maintenance and operation of the pbllution coptrol tacilities and, if applicable, pollution

sources. .
. - Signed: . < -
- ema P.E,

Affix So _| - ) Name (Please Type}
ARk Seald 0 Kleeman Engineering, Inc.’

: ' T ’ T Company Name {Please Type)

Lo4 N. Andrews Ave. Ft. Lauderdale, Fla.
. . Mailing Address (Please Type) 33301
Florida Registration No. _ 13622 - Date: 5-29-81 Telephone No. (305) 467-6708
15ee Section 17-2.02(15) and (22), Florida Administrative Code, (F.A.C.)

. DEA FORM 17-1.122{16) Page 1 of 10 . [y




3.

SECTION 1I: GENERAL PROJECT INFORMATIC;N

Describe the nature and extent of the project, Refer to pollution control equipment, and expected improvements in source ber-
formance as a result of installation. State whether the project will result in full compliance, Attach additional sheet if necessary.

This project involves the installation of a new 150,000 lbs/hr steam.
traveling grate stoker-type Boiler #6. The Boiler is designed to burn
3 3 - 3 3 g frre—oi-d - ot

& [} .
1 faciliti - iats of I T . . _
8ize 29,.Tyge‘D. Full compliance with the applicable emission standards
IsSTantICIpAateus _ :
Schitlule of project covered in this application {Construction Permit Application Only)

Start of Construction . 6-15-81 Complation of Construction . 11-1 5-81

Costs of pollution contro! system(s): (Note; Show hreakdown of estimated costs only for individuai components/units of the
project serving pollution contro! purposes. Information on actusl costs shall be furnished with the spplication for operation
\ . )

Equipment __ $60,000 S ]
Igsjallation Lo,000

Total $100, 000

indicate any previous DER permits, orders and notices associated with the emission point, including pesmit issuance and expira-
tinn ointoes,

___None_for this source, _ '

. -

ts this application associated with or part af a Developrient of Regional Impact (DR1) pursuant to Chapter 380, Florida Statutes,
and Chapter 22F-2, Florida Administrative Code? Yes _X__ Nao

Normal equipment operating time: hrs/day _._._2&__ ; days/wk el . wks/yr .,lg_._ : |f power plant, brs/yf —— . ;

if seasnnal, describe;

Approx. 128 days November - March
}//}[{Y 27h b O ;’ 3 ?- fjjk (/ 5

If this s a new source or major modification, answer the following questions. {Yes or No)

1. 1€ this source in a non-attainment area for a particular pollutant? : i . Yes
a. | yes, has “offset” been applied? T ' -__No
No

h. Il yes, has “Lowest Achievable Emission Rate” been applied?

c. |l yes, list non-attainment pollutants,
Volatile Organic Carbons

2 Does best available control technology (BACT) apply to this source? If yes, see ' Yes
Sectinn VI .
2 Doe- the State "“Prevention of Significant Deterioriation™ [PSD) requirernents . Yes

apply to this source? 1f yes, see Sections V1 and AL N

A Do ""Standards of Performance for New Stationary Sources” {NSPS) apply to No
this souree? :

5 Do “National Emission Standards for Hazardous Air Pollutants” {NESHAP) No
apply to this source?

Attach all supportive information related to any answer of “Yes". Attach any justification for any answer of “No' that might be
considered questionable. -

DER FORM1?-1.12?(15)!’:962(:”10 ’
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"E.  Fuels - - | .

Consumption Maximum Heat lnput

T 7l

. !

T Be Specific) - : - !

: ype ( ¢ .pel:l N 3 avg/hr ] max./hr (MMBTU /i) i

Bagasse o 79,970 | 80,000 288.0 x 109___ . _

Fuel 0il #6 - 192 4 .384 7.2 X 106

R ‘ T \N—/ <!
, ' : : b o g e
I S NS S ]
. ~ "Units Natural Gas, MMCF/hr; Fuel Oils, barrels/hr; Coal, 1bs/hr -

. Fuel Analysis: . Fuel 0il Bagasse Fuel 0il Bagasse

: .P‘ercehl Su_lfpf: ,' 1 ',0 0.2 .. Percent Ash: 0. 05 1.1 - —-

Density; 8.0 - - lbs/gal  Typical Percent Nilrogeq: - 0.3 —

Heat Capacity: 18,850 3,600 . BTUML 150,800 : BTU/gal

Carbon Monoxide, hydrocafbons

‘Other Fuel Contaminants {which may cause air pollution):

sl

If applicable, indicate the percent of fuet used lor space heating.  Annual Average N/A Maximum o o em

G. * Indicate liquid or solid wastes generated and method of disposal.

Scrubber'water goes to 40 acre pond.

H. Emission Sta'ck'Ge.ornetrv and Flow Characteristics (Provide dalarior each stack}:

Stack Height: _ : 72 . _ft.  Stack Diameter: 6_1:
Gas Flow Rax-e: . 115,000 ACFM  Gas Exit Temperature: 1 50 _________ G
Water Vapor Convten'_::‘ ) - 25 ‘51. Veloci:;‘: ' . i 65_%”_______, Fa

SECTION IV: INCINERATOR INFORMATION

. -
. . . Type eV
,TV'_"" of f-”““ - _(;?’a‘:fig) | RSish) (Rtese) (Cbage) tPa.[tfgﬁ:L\if:an ‘E“;_":f:oéf‘f ]{ ; I?L‘J:'L‘i’s) I!
™ ) ‘ - ] T T i
‘Lbsihr S o " k 1 |
Incinerated ‘ ' . ' !
- I
l?escription of Waste .. ‘ ‘ ‘ - _ i - -
. " Total Weigh‘l Incinerated ﬂbﬁ/hr] ' . . Design Capacity {Ibs/hr) O
Approximate Number of Hours of Operation per day - _— days/week R
. Mam:piag:lurer . - : s
bate Constructed . : —_— . Moxdel Nu,

DEA FORM 17-1.122016) Page 4 ol 10




9. An appl:cauon fee of $20, unless exempted by Section 17 4.05{3}, F.A.C. The check should be made payable to the Department

of Envlronmemal Regulation.

10. With an application for operation permit, attach a Certificate of Completion of Canstruction indicating that the source was con-
structed as shown in the construction permit.

SECTION Vi BEST AVAILABLE CONTROL TECHNGLOGY

A. _Are standards of performance for new stationary sources pursuant ta 40 C.F.R. Part 60 applicable to the source?
l ] Yes [¥ No '

* Contaminant Rate or Congentration

N/A

B.  Has EPA declared the best available control technology for this class of sources (If yes, attach copy) [x] Yes [ ].No _

Contaminant _ Rate or Concentration
Particulates (bagasse) 0.15 lb/iO6 Btu ‘
Particulates (Fuel 0il) 0.10 1b/1o6 Btu
S0, . 0.8 10/10° Btu
C. What emission levels do ryou propose as best available control technology?
. Contaminant . Rate or Concant‘ration
Particulates (bagasse) 0.20 1b/10° Btu
- Particulates {(Fuel o0il) ' 0.10 lb/lo6 Btu
S0, - 1.0% Low Sulfur Fuel 0il

D.. . Descnbe the exisung control and treatment technotogy {if any). Five existing boillers
'1,Comw|0www8wmm Joy Turbulaire Impingement Scrubbers

2. Operating Principles: See enclosed data _ o
3. Efficiency:* 93 ,9% 4. Capital Costss  $100,000 per Boiler
5. Useful Life: . 6. Operating Costs: -
o 10 years P 9
7. Energy: approx. 6" W.C. 8. Maintenance Cost:,
' 9.‘ Emissions: DL €35ure drop

See-calculations )
" Contaminant Rate or Concentration

"See calculations

'Explaih nieihugl of determining D 3 above.

k]

, DER FORM 17-1.122(16) Page 8 of 10
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10. Stack Parameters -

a. Height: 72 ft. b. Diameter 6 fr.
c. Flow Rate: 115,000 ACFM d. Temperature: 150 oF
e. Velocity: 6 5 FPS

E.  Describe the control and treatment technology available (As many Types as applicable, use additional pages if necessary).
‘1.
" a. Control Device: Turbulaire Scrubber (Spray Impingement)

b. Operating Principles: Impaction of large particules : on water surface, removal of
small particles by Venturi effect; inertial separation of droplets from gas by use
of swirl vanes

i

c¢. Efficiency®: g0z © d. Capital Cost: 100,000.00
e. Useful Life: 10 years f. Operating Cost: Proportional to pressure drop
"g. Energy™: 1350 h. Maintenance Cost: Low '

i, Availability of construction materials and process chemicals: Readily available, require a vertical
cylindrical steel shell with conical top and conical hoppers. Water required is
available. - .-

] Applicability to manufacturing processes: Applicable to processes emitting a wide range of par-

. s dust r pollution corntrol.
lf.ickﬁill?} foegonstrgc:}tdﬁi% ccl:lrf‘treo d?yice Lilrﬁ-.at‘a!il i%%laaQilaH}z sﬁl:gce’fgncf gper 1e wi‘tﬁn%&posed levels: Applications
throughout industry have shown that they can be easlly installed at the same time as
new boilers. Sugar mills have ample space to allow retrolitting with duct modificati

2. All plants meet ‘particulate emission limits with those Scrubbers.

a. Controf Device: venturi Scrubbers

b. Operating Principles: Intimate contact between particulate laden’ gases and water &pray
throat of venturi. Could be horizontal or vertical.

c. Efficiency®s 90% - d. Capital Cost: 200,000

e. Useful Lifei 10 o f. Operating Cost; Probably two or three times mo:
. _ A than Turbulaire Scxubbera

g. Energy**: 750 S h. Maintenance Costs: § oy g

i, Availability of construction materials and process chemicals: Readily available. More water required
than Turbulaire Scrubbers. Water can be recirculated and also used to flood cane fit

J App!icahility to manufacturing processes: Can be used but haa to be preceded by dust collector

. emo e particles. . . .
k. E\%llﬁy toﬁn&rﬁa‘égwltﬁ contjr'gl cﬁ?nce, install in available space, and operate within proposed levels:  There are

no limitations related to construction and installationa., Will meet particulate

. emission levels with higher pressure drops.
_*Explain method of determining efticiency.

*Energy t0 be raported in units of electrical power — KWH design rate.
3, S
a. Control Device: Fabric Filter

"' b Operating Principless Dust laden gases -are passed through fabric filter-bags where a f1!
s cake is developed. Dust particles are removed from the gas atream as the gases a1
passed through the filter cake area. '

c. Efficiency” ggq d. Capitai Cost: 150,000.00

o Life: Non-gredictable due to fire ! OperatingCost: Proportional to pressure drup.
hazakds.

g Energy: zarca h. Maintenance Cost: Very high.

300 KwH
* Explain method of determining efficiency above,

DER FOAM 17-1.122(16) Page 7 of 10




(1) Company: Sugar Cane Growers cooperative of Florida
(2) Mailing Address: P.0, Box 86 '

(3) city: Belle Glade,

(4) State: Florida

{5) Environmental Manager: Mr. Enrique Arias

(6) Telephone No.: (305) 996-5556 .

(7) Emissions: 1975-76-1979-80 Compliance Tests
CONTAMINANT

Particulate (Average All Boilers:1975-76)
Particulate (Average All Boilers:1976-77)
Particulate (Average All Boilers:l977-78)
Particulate (Average All Boilers:1978-79)
Particulate (Average All Boilers:1979-80)

(x)

“These boilers are burning mostly residue.

RATE OF CONCENTRATION

0.162 lbs/log BTU
0.142 lbs/lO6 BTU
0.138 lbs/lO6 BTU
0.146 lbs/lo6 BTU
0.134 1bs/10" BTU

(8) ' Process Rate: 135,340 1bs/hour of Residue per day of croﬁ.
. 118,433 lbs/hour of Bagasse per day of Crop

- Average -

(%)
(%)
(x)
(%)
(x)



L

(1) United States Sugar Corporation (Bryant)

{2} Mailing Address: P.0, Drawer 1207

(3) City: Clewiston

(4) State: Florida 33440

(5) Environmental Manager: Mr. A.R. Mayo

(6} Telephone No.: (813) 983-8121

(7) Emissions: 1975-76 to 1979-80 Compliance Test

CONTAMINANT RATE OF CONCENTRATION

Particulate (Average All Boilers:1975-76) 0.106 1b./102 BTU
Particulate (Average All Boilers:1976-77) 0,113 1b./106 BTU
Particulate (Average All Boilers:1977-78) 0.126 1b./106 BTU
Particulate (Average All Boilers:1978-79) 0.133 1b./lO6 BTU
Particulate (Average All Boilers:1979-80) 0.223 1b./10" BTU

(8) Process Rate: 327,675 lbs. of Bagasse per hour per day of crop (Average)




{5} Environmental Manag‘ Mr. A. R, Maye
(6} Telephone No.: (813) 983-8121
{7) Emissions®: 1975—76r77—78—79;80 Compliance Tests

Contaminant Rate or Concentration
Particulate (Average 3 Boilers) 1975-76 0.166 lbs/106BTU
= —— 07192 tbhs/ IO BT
Particulate (Average 5 Boilers) 1977-78 Q.188 1bs/lO§BTU
Particulate (Average 4 Boilers) 1978-79 0.193 1bs/106BTU
—~Perticulate—(Average S Botlers)1979=80 0.24 155 /10 BTU

{8) Process Rate™. 340,250 1bs of bagasse per hour per day of crop (Average)
10. Reasan for selection and description of systems: .

The selected Joy Turbulaire spray impingement scrubber is currentlf employed by a
majority of the Sugar Mill bagasse burning boilers to meet existing state par-
ticulate emission rates for existing and new bollers.

The Technical Staff of the Department of Pollution Control determined that the Joy
Scrubbers proposed by the Florida Sugar Cane League constitute latest technology.
(See Letter Attached) :

In the case of the new boiler #5 installed at Bryant Mill U.S.S. Cprﬁoration the
Department of Environmental Regulations determined that this selected system 1is
capable of meeting and lowering the existing emission rate for new boilers.

The selected system-is the most economical to "install and to operate.

The existing four bagasse burning boilers at Atlantic Sugar Assoclation are served
by Joy Turbulaire Spray Impingement Scrubbers with the Fan down stream of the
Scrubber.

The system consists of one Joy Turbulaire Scrubber size 90 (14'-0" diameter) type D
receiving the hot gases from the boiler and with the fan down stream. One set of
water sprays will be installed ahead of the Scrubber inlet for quenching. The
pressure drop will be changed by changing the nozzle opening. The liquid rate

could be changed readily. “"All controls will be the same as the ones on the existing
Scrubbers with the newest improvements availables.

* Applicant must provide this information when available. Should this information not be available, applicant must state the reason(s)
why, '

DERA FORM 17-1.122(16) Page 9 of 10
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LOoLh N, ANDREWS AVE ., FT. LAUDERDALE, FLA., 3330]

CHEMICAL & ENVIRONMENTAL
ENGINEERS

(305> 467-6708

ADDENDUM CALCULATIONS
APPLICATION FOR PERMIT TO

; CoNSTRUCT

FOR: OSCEoLA anms Co.
‘§ (LEL E — ':, N _ ﬁj

Item B-l Dirivation of Process Welght

Fuel 011 Burned ( '#5 ) 192 lb'l./-hr.'
Bagasse Burned '7‘7', 970 lbs./hr.
Calculated on Btu basis as follows: .
Steam Generated __ (S5O 090 lbs/hr,
Btu Value of Steam jobq Btu/1b,
Btu Value of Fuel 0il l&Jﬁrb Btu/1b,
3 NUFACTUR ER'S
Furnace KEfficiency S5 % S&€ HAC LcuLA'nau 3 wter
Btu Value of Bagasse 3600 . Btu/1b,
Heat Output _ _ /S0 o0oo x 1069 - ggo.guo‘ Btu/hr'.
Heat Imput _ _ /L0 ¥ ¥ /o - 2916 XJO‘niu/nr.
S , "
Heat Input from OiX _ (932 x _1§ §3e - e X 1o* Btu/hr,
. ¢
Heat Imput from Bagssse _ 29/ &x (0™ B.wa‘_ 158.0X |0"Btu/hr.
Bagasse Burned _ 288 o000 0o - 199722 _ Lbs/hr,
’ 3G6ose ’ R
Total Process Weight . 19 970 _ + 192 - O l62  Lba/br,
Bagasse Burned Daily _ _79 970 x 24 ' - 7:2’.5 Toms/day
' AbDoo
011 Burned Daily _ 192 x 2y 23 Tons/day

1000




Addendum Calculations , . - Page 2

L4

Section C Emissions Calculaticns
Particulate Emissions:. Stack t:sts were conducted on Boiler#.S' .

by So.FeA. Evvigonmevine JEstimvgon _ 12~ 3/-29 .

Lbs/Hr

Steam 0il
Generated Used

Particulate Emissions were determined as follows:

" Run No. _|/ ¥1Y 1bs/ar

Run 'No. _= hy. 2 oo
Run No. _3 39.% "
Average H3.§¢ 1bs/ar |25 000 /Lo

43§ X i%% =52.6 1lbs/hv

123,

Sa.bxayxiag 0.8

. 1 'T -t. ' t -
2000 -3 Tons/yr Particulateés

® /50,9005 1lbs/hr design cap.

Sulfur Oxide Emissions:

SO,Q Fmissions, in Lbs/ton Bagzasse buried = D G
c:ﬁ"D ¥ /59{
[-4t52, 49 9%¢ ¥
( X Foec X 0 X 0.2 =%6:0Tbs/nr S0, from Bagassg

SO. Emissions, in Lbs/1000 gallons Residual 0il burned = 157 x %S

G @ 2 {230 1/
F9x 507 = gal/hr 0il burned ;H-#o)/ == 322 Ay,

. 0 1bs/gal o> ST
240 "'é ' .
10L§0 X 157 X 3—.0__ 45 = 3.& lbs/hr SO2 from 0il
oo [ 7.6 /9116
Total SO Emissions = 3-0-0 I{L%2 3.% = §3-8 1bs/hr
I LA - % .
§3:3x 24 x ¥ 2t
= .29 tons/yr total S0, Emissions
2000 Dt
NOx Emissions:
NO, Emissions, in Lbs/ton Bagasse burned = 1.20

79,970 x 1.20
2000

= 4§06 lbs/ar NO, from Bagasse




Addendum Calculations ,' Page 3
b
NO, Emissions, in Lbs/100C gal Residual 0il burned = -22-
)92 378G L
~¢ o Tbs/gal” © 24° 0 gal/hr 0il burned
N / 2 7
2450 to e |
1060 X 22 = 0= 1bs/hr NO, from 0il .
f‘j ‘—(’)Of
Total NO, Emissions = 45,0  + 0.3 =_H-f—z'./lbs/hr
| 782 '
HES x 24 x 12y
5060 = —')—‘f’f;, tons/yr

Section D Calculation of Scrubber Efficiency

| | ¥
(SAME TyPE AS Foa BoiLent 6)
Inlet Particulates loading to the scrubber was calculated '

utilizing emission tests performed on Boiler—# Y by

Env.Scigvce ¢ ENG. on /{_Q{.g—‘to Sggggl\/,)

Test' No. Date : . 1bs/hr
Test No. Date 1bs/hr
Test No. Date | 1bs/hr

Average (at 96 o000 lbs/br Steam production) = §50lbs/hr

Average Emissions from Bo:.ler #J— _Scrubber = 43.81lbs/hr
12§ 000 lbs/hr steam production

43.8 X 36,000 =33.( 1bs,/hr @ 94 o 1bs/hr steam prod.

[AS, 000
Sy - :
Scrubber Efficiency = ° <5 33:6 —~ X 100 = _93.9 <«
/ o .
7977¢ - T
/6 /L%m p /M(farf-d X—;ﬁ% - (537‘ &‘d v /3;,// eSS S j‘("”" Andf oS
2y 2V , o
"—{:"'7‘;”“,'3""—" 0.3 A he fronm du/ £38.870.% = £do.2

4 &
—ELL T = adR 0T ibamt - 9D )




Addendum Calculations . : Page 4

Seetion C Emissions Calculations (continued)

Hydrocarbon Emissions:

From Bagasse = 2.0 lbs/ton

¢, 9
q.q'__q-?o X 2.0 = 80.01bs/nr. HC from Bagasse
2000 .
From 0il = 1,0 1b/1000 gal.
R 0. 0L
l:‘;‘t’: oqu/ X 1.0 = 0,621bs/hr. from 0il
9;0( %'or
Total HC =80.0 + 0:62 =80:021vs/hr,
Bo.02 w24 X12§ =143 tons/yr. Hydrocarbons
2000 '
CO Emissiong:
- From Bagasse = 2.0 lbs/ton
19,970 i ' .
"2 300 X 2.0 = %0.01lbs/hr. from Bagass.e
From 0il = 5.0 1bs/1000 gal.
Gx :
x4-0

. o X 5.0 2 0.k 1lbs/hr. from 0il
19 %¥0.0r0.]. > &§0.1 Les/mg €O ToTAL

§o.1 xay niag }2 3 Tons/yr. Carbon Monoxide
2000 )

‘Uncontrolled Emissions

Particulates:
From Bagasse = 16 lbs/ton
19,370 X 16 =  GYo lbs/hr.
aec0o
" Prom 0il = 13 1bs/1000 gal.
s
24" ok
Tooo X 13 = 0.3 1lbs/hr.
bto. 4

Total = b40 + 0.3 (493.3 lvs/hr.

54073
J&quB Xayxi2k J%ff‘tons/yr. Particulates
6‘4 2A00 ?Qéﬁ
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Addendum Calculations

Section C

Total Btu vaius of steas 218 CSIN

ntu valwe of fsed water
ot Btu valaoe 'r:::I:E slaem
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rucnace afficiensy

Heat Lopat o furnace
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Btu/lb

= ' fal.?

w198

Btu/lb

]

" Btu/1b

069

= J]§0 000 l.b/hr

S e e e —

- UKy N

297.6 X 10°Btu s

o,
" 36x IO-‘ Btu,/hr

A 54.0X 1o°ntumr'
) |
0-3 6 1w/nx

"= . 1b/hy

$7.9 1w
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(Mr..J.P. 0rsenigd _
A.N.{(PID) Raw Lab TJG

Laboratory No. . 22,129

Received From

Zﬁﬁsﬂglmjrm,.(rﬂ.r:,,...@arlos _Alonso) / | Y

Osceola Farms Co. {Sugar Cane Growers)

RILEY STOKER
‘ R“—E!J CORPORATION

POST OFFICE BOX 547, WORCESTER, MASS, 09613

A SUBSIDIARY Of THE RILEY COMPANY

| W93

FUELS LABORATORY

xzCENEDT

TEST REPORT

Sample of Bagasse Date Rec’d 1/30/79

Pahokee, Fla

. Samplc Daa Bagasse Sample #1  1/23/79 S (ff') 2 e "i;'/-?-
; Contract &o, (641-91110) Sl Ficld Sample By Customer
‘Air Dryiﬁg Loss 56.7 %
lProximatc Analy.sis As Rec'd Dry Ultimate Analysis As Rec'd Dry
Moisture 58.2 % | ——-— Moisture 7 R ——
Volatile 36.5 % 87.5 % Carbon %o 48.3 To
_Ash : '_ 05 % ;4 % | Hydrogen ' % 6@ B
Fixed Carbon 4.8 % MnN.a % Nitrogen & " % 0.- 3 7
100.0 % 100.0 % Oxygen (diff.) % 44.08 To
_British Therm;'il Units 3,394 8,120 Sulfur B : B % 0.2 "%
— Fusihil_'i.ty of Ash Ash % | - 1 g %
 Initial Dc-forma.ti.on' F 100.0 % 100.-0 %
i}l : 'So'ftcning F Free Swelling Index
- Fluid ¥ Grindability Ir.1dex

(*Skinner & Sherman)

February 26, 1979

i - Date

\ - PMd0-11777

Thomas J. Gallagher

A SUBSIDIARY OF TE RILE Y CORNBGNY
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.ﬂ ¢ DIETIALL, S.AL
ET-80-104
SUMIWRY FERFORVARCE SHEET
rurchaser OSCEOLA FARMS_EQ;_ Drwg. Ro. PL-104 Rev.
- Location Florida -U,S.A. : Decign Pressure 325 Psigp.
Fuel Bapasse
Steam M 1b/nr 150
Pressure superheater cutlet psig 250
Telperature steam superneater .outlet F| 500 .
L S
Pressure boiler drun ___ psig 290 |
Excess air leaving - % 435
as entering air heater M 1b/nx 379.6 _
Gas leaving air heater M 1lb/hx 379.6 7
Air entering air keater M 1b/hr 297.4 ]
Rixr leaving air heater ¥ lb/hr 297.4.
Temp feed entering unit F 210
Temp feed leaving econ. F
Temp air entering unit F 80
Temp air leaving air heater. F 535
Temp gas lexving furnace F 1630
Temp gas leaving boiler P 800
Temp gas leaving econcnizer Fl ]
Temp gas leaving air heater F 509
Ditto corrected for leakage F
Draft in furrace ' . in. H20 0.20 T
Gas side loss thru poiler in. K20 4.27 "
Gas side less thru suphtr. in. H20 10,09 -
Gas side loss thru economizer in. K20 .
Gas side loss thru air heater’ in. H20 ' 1.39
' Gas side loss thru flues : in. H20 42
Gas side loss thru dust collector in. H20 ;
Total Gas side ~ ]
7ir sige loss thru air heater _ ___in. K20 .51
Air side loss thru ducts in. H20 W42
Air side loss thru burners in. H20
Air side loss _thru grate in. H20 : 19
Air side loss, R in. H20 T
Total Air side ' . e
Total Rir & Gas loss in, H20 : 18.43
Pressure loss Drum to SHO psi Lo - ]
Fuel Burneg . : 1b/nx 2980
Fnce. Liberation , BTU/cu. ft. hr DENTS
Net Heat Release BTJ/sq. ft. hr 3341 .
Heat Release in grate g BTU/sq. ft. hr __B96533 ]
© poiler efficiency - .. % C 54.28 _ 1



. DISTRAL, S.A.
' LT-80-104
; o SUMLRY FIAPORVANLE S§IIIP - PART TWO
OSCEOLA FARMS CO.
Turchaser
FLORIDA - U.S.A.
Fuel - Bagasse T
Steam - M 1lon/nr 150 1
Heat Losgses i — —_
© Dry oas % 10.87

Hvdrogen and :inisture 1. rucl % 7.59 i

Moisture in a2ir % 0.26 . T

pUribur ned corbustiblie % 5.10 I - T

Radiation % 0.40 | "

Unaccountcsd ) | ' ' ' 1

Mapufacturers rargin & 1.50 )
Total losses % 45.72 | - l
Efficiency Y 54,28 i

pPerformance pesed orn fuel specified below .: )

iind . )

"Grindability (Hardgrove)

Mayiinum molsture

Surface Meisture

“Size

‘Gas press.

at burner

PROXIMATE ARALYSIS

Moisture

velatile tatter .

& o

Fixed carbon

Zsh

i

Softening temperature

rh

L

n_©

&)

o
0

ULTIMATE AWALYSIS

Bagasse

Per cznt by

Ash

weight |
.08 3

S

0.0%

B

Hp

2.68

c

21.18

CH4

}

CoHg

CaHg

CCa

H20

56,00

R2

02

119,04

Btu/lb as fired

3603

Btu/cu ft at 60 ¥-30™"

Hg
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SESCRIPTICN

1

i

The Type D Turaulaire® Scrucher (Ficure 1) cconsists ¢f a vertical zviindrical
shell with conical top and conical hooper on the iower end. The scrucser i
divided into two chambers; the aggiomerator chamder and the 2iiminator chemscar.
The agglomerator chanba* is 1a the IOwar cortion a7 the scrudber and cansis:

of the noppar Wwith licuid zath, the gas inlat passage with ¢oaniczi thrat :Ie

and the ligquid level reguiating assembliy.

The e11m1ngtor chamber is atove the agglemerator chamber and ¢snsists of a set
of swirl vanes and a sunp rreceding the cas outlet.

TYPE & SIZZ DISIGHATION

1 0 8 MS R 32

Shell tining if specified

)
! Shall Material

Hopper Type

besign Type

Humber of Units

The scrubber has the gas inlet Jocatad radiaily on the siage oF the sneli and
the gas outlet 3t the top center. The agglemerator cvlinaer is surrounces oy
the gas inlet passage. The shell and the perigneral nozzlie of tne agclcﬁerazcr
champar form an annular throitling gap at the totzam ¢f the gas inlet passasze.
The normal oparating levz] of the scrubb1ng liguid tath is just below tne
trhrottling gap.

Swirl vanas are mounted in th2 2ou of in2 agglemerazsr cylindar. A harioens
plate joining the ac¢ gi nerahsr with the shell forms the giiminator sumd.  wao
noles drain the 1 guid froin the eliminator sump intc the scrubbing iiquid dau:
in the hopper.

A liquid level regulating assembly is mountad 2n the laowar 2xtarior r

ezign of
the shell. This assembly consists of a gas lock relazsa sipe, weir zox wiin
liguiag level control, and a seal pipe with overiiow. The liguig inlet is lczataz
just above the nooper. Aczess docrs ar: provided in the ncpper ine in tne ugger

regian of the snell.
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Field

instailasion 97 the scruobar

inn e
ween u

1. Set
Layel

the unit on tne founca:z
unit by shimming bet

=

Mertic:l and narizonta)l a]ign

is important L0 2nsure an ove
dimension betwean the parigha
Tiguid level.

t fiu

nt

Connect the inlet and ou
that inspec“on uoor>.
the customar's flues.

2. utiat
' adjace

NOTE: Dynamig and dead loac forees
equipment and Tlues must not

the scrudber equipment.

-y
(S )

nd a ch the anchor oaiss
nit and founzation.

me
n
ral

e scrucher
srential
e and gquiescant
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nozzl

the uhiz.
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Attach the signht giass
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va for flow falanc
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pREPARATION OF

The scruboer js desicned (o operite under the concditions in the oparating
data sncet in the front of the manual,

" seigr to turning on the flue gas, liguid flow and 1iquid level shouid se
estaplished as Tollows:

1. Remove the weir LOX cover.

2. Turn on the liguid supply. By means of a flcw meter or other
measuring device, adjust the fiow of the inlet liquid until the
rate prescribed an the data sneat is attained. '

3, Open the valva at the hopper ousle:t and establish a flow cf
liquid zcdequate to remove the slurry from the hopper. )
4. Raise or lowar the liguid level control as required until the
" liquid in th2 scrubber reaches and mdintains 2 staady levei,
apcroximately 1/2-inch below the peripgheral nozzle. This level
is indicated by a red line paintad on the weir DOX. Tightzn
the clamp which secures the level contral in place.

50TE: The liguic level control and ligquid inlet rate
require adjustment to comply with rated pressure
drop ind outlet gas conditions,

§. Raplace the weir bex cover. The scrutcer is now ready to reczive
flue gas.

[f the tank is linsd with lead, rubtar, epoxy resins or ather material wnich
may detericrite at high temperatures, the temperature of the inlet ges must
be adiustsd within limits compatidle with these matarials as noted afcer
operating instruction. '

NOTE: gnless otﬁetﬁ1se ref;ﬁmeandJQEi&to 9% of the slurry shculd
¢ remgved shrough the valve at the hepper outlet. Only
v : ‘ .
1% to 5% should Se remaved through the weir tox overfiow pijpe.




Operation of the scrubter recuires only that the fan te turned on £2 Tove
flus gas through the scrubber,

As flue cas enters the scrubsar through the infez, its spead is incre
the desired operating velocity as 1% passas through the TarsTs ing ca
dust-lacden gas 15 then discharged at nign Vg]OC].j and panatrates deeJ1j into
the licuid bath wherain the cust comzines with the licuid to form a siurey
which is dischargad throuih the hopper cutlet valve. The turbulence resuiting
Trom the entrance of the high veleCity cas into the scrubbing bath is suificien
0 producs a dense spray. Tais spray is rancveo‘.rum tha gas by the swirl wvanzs

Tt

The scrubter should continua o opaera
temperature and cust ized ¢o not ¢nen
icad, it may be n2zessary 0 increase
in which case, the hopser cutiet valve must be
liquid tevel. A decrease in the dust lcad will
liguid Tlow rats.

The erficiency of
unit, cocling inle
dasiribed 25 Tolile

2 unit fay be increasad by: increasing. pressura crop thraougs .
gases if necessary, and increasing the intet ligquid rzzs,

ugh the unit by restricting the nozzle

-

1 -~
Ow Througn the unit.

—m—eeze b Inereas,
R

openine or oy

The nozzle opening can be restrictad by adding material ta the nozzie apening

and thus cut down the size o7 the opaning. The gpening is designed sa thas

at the gas denzitv and volume specified, the required pressura crop should he

obtained. Somatimsy the jas density or the volume are not that which is calculsczs

and, if the pressurs drop is low, 1T is neca2ssary to clase down on taz coening.

This is fairly a=511v accompiishad and, by doing this, the velocity of the =
is increasad inta the liquid poel and, therafore, increases the afficiency 37
the unit,

The volume of air should never exceed the maximum a1lowable outlet gas voiuma
as specified on the dala she=t. 7This maximum volume Canna® 2@ 2xCa2ced wisrous
entraining scme of the scrubbing liquid, and carrying it into the outles fluz.

Gas flow through the unit can be increased by opening the fan dampers or by
introducing intiliration air into the flue through a canper.

T the scrubber is operiting wa2ll below the maximum cutlet as voiuma, <he
implast way to increase the pressura drao throuch the uynit is 20 incraasa +na
an delivery until the design pressurs drop is reached.

T
)



2. Introduce liguid su-2vg ah2ad of the sgruscar iniel o NUMISITY
the ggses antaring tne 507 r. Y0NS 3¥3TAM IS 2MSICYSC whEnevar inicl gl
TeAperaiuras ars nigh 2noujn U Gamage ine linming of ng sn2il. Jhaacing ine
soecified watar flow to the soray nczzles is not recommencded since. this wiil
¢hange inlet gas gensity CZayond scruczer gasicn 1imins.

3. Increase the inlet liguid rate. This will also bring the tempersture
of the gas down O saturaticn quickly. Howaver, as tne liguid rate i; ingraas

1

tne liquid level control will have 3 be reset until 2cuilibrium concitions

5
2

are maintained without gas passing through the uniz. Increase oF the 1iQuid
i

rate will give lower cutlet gas temperatures anc aiso lower outiat liguid
temparaturas.,

A

-



PATHTINANC D

Although the s¢ bsef shculd cperaia

some may oe requ}r pd. Tnis inciugas:

peripheral nozzle which would impair
the scrubber and liguid seal pipe 2

sty with minimum mainzananc2
g any ouiid-up of 2usI Sa 102
and pericdicaliy cleaning cut
og3ing ¢F the outlat. '

e O

£1 ¢

In addition, situations may te ancgunterad wnilh may imsair tne cperaiion of

the scrubter:

1. Plucgirg of tne CGvertlcw Piga
Occasionzliy 2n scm2 Qusts (g=nerally thes2 assogiatad
witn Tluorigas;, :here may be SOFE stucging of the over’iicw
pipe which le2is from thne scriloer to Ih2 weir 20x. This

slucsing is cue tc settling
in the pipe and can general
m2theds.

One method is to per1cc1ca1

out or denosition of particies
ly be relieves Dy one Or UG

1y claan aut the pipe with

.
|
reamer or a scraper of scme sgrt. rFor those ssrubbers with

ruub=r, leic, or p]ast1c 14
the =1n.n§ is not pierced,

Another mathcd is t3 increa
the p1"= by ciosing dunn on

.

ning, care shouid be ._ken that

sa the valocizy of quuid through
the ¢ross sezticnal area. This

is aczomoiishzd by laying pisges of tubing in the OveFflOw

pipa gnd sui 1.1rg Up enzugh
araa of the pipe is gragual
for materials which tend o
2 t3 3 fps or higher,

© 2, . Cold Waazher Oneration

tubing so that the cross sectional
ly reduced. The velocity of liguid
settle out should be a minirum of

Durs: i pericys o7 ¢2i16 w2ather, care must de it2axen g gravant
frez “ing of the liquid in the scrubber and in the sup 01/ 1inas,

[t m:y be pegassdry 0 insu

latz one or both. Dur1ng periods

of shutdown, tha scrubter and 1iquid lim2s snculd te drainad
un];s; some method is employed to kegp .-n:ar=*ur=s above the

reszing peint.




AUTOMATIC CONTR0L RECOMMINDATION

An automatic liguid level contrsl systmm is availablz as 2n optional a2xir:
from Westarn Precipitation Division.

The system consists of the following components:
é. Displacer type lavel control unit (Maynazreh)
b.r Solenoid valve
Aqi' Strainer ‘ .
d. Piping and pipe fittings as required for Tieid assambly.
The system is normally shipped loose 7or field assemdly Dy the cusicme

Hook-up connections. are provided on the hopper and the scrubber body.

OPERATION -

The Tiguid level control uni
liguid - which is= ;us:endec

'}

uses a solid block displacer - heavier than th2
o3 helical spring. A rising liguid lzvail tmizris
2 ¢ "

r
55

a mercury swiiz
salengiad valve, 2

bucyanzy to the displacar, lessaning the load on thz spring, thus, tne ciszi:
mow2s upward., A megnetic sieeve connectad o Lhe disglacer also moves Uoward
1nsuiﬂ a non-tagnetic enclosing tube, atiracting 2 permanent magnet iilichec
n lor ppeumatic pilot valve). This actuates and ¢losec toe

ke-up watar o the scrubher is shut-down. As the liguid
atic slesve and displacer ¢raps 2allowing the magnat and

level recedes, the magn
switch element to return %o the normal cperating level. This actuates and op2ns
tne solencid valve allowing flow of makeup water to the scrubber.

Thus, there is no possibility of excessive hign or low liquid lavels in the
scrubber.,

A ¢cross is provwded in the line to allow periodic flushing and cleancut of
. the system. :




JOY PANUFACTURING COMPANY
VVESTTH?N PRECIPITATION DIVISION

This information is provided to give a general idea of .the dust collec-
cion mechanisms emploved by Western Precipitation scrubbers as well as
some of our competitors. ‘ ,

cery o e R I st ey

semesamzzy SO that it is directed downward toward the liquid level lo-
cated immediately under peripheral noz:z
The unusual aerodynamics in the gap area causes liguid to be sucked .
from the surface of the water., Thus the water is propelled in- a
direction which sends droplets across the high velocity zone immediate-
1y below the venturi and in a horizental direction perpendicular to the
downward moving gas flow such that the same conditions experienced in
+he classical venturi scrubber are achieved. Once in the high velocity
gas stream, these droplets are shredded into v
ses with increased gas velocity. &

e QPR ALY

S BRI L e oo, Of course higher gas velocities
caused bv reductions in the size of the scrubbing gap cause higher pres
sure doprs. For this purpose dust collection efficiency. is presented ¢

a function of the scrubber pressure drop. Both dust particles and wa-

. ter droplets are surrounded by a gas boundary layer which cushions the

impact. Because of this buffer, the finer dust particles can dodge ths
droplets by following the gas streamlines around them.  Increased mo-
memtium, obtained by higher impact velocity, is recuired to penetrate
+his boundary layer and effect collision. Obviously the smaller the
mass (or size) of the particle, the higher the necessary velocity regui:
for the penetration. For this reason, increases in prassure drop are
required to maintain a constant efficiancy as particle size &reops.

The same classical venturi impaction principle can be achieved in the
Tvoe "D" "TURBULAIRE" Scrubber even with low liguid levels, if scrubki
liguid is adéed to the ventuzi region via sprays. The liquid flows
down the walls to the venturi area. As the gas accelerates to Dass
through the convergence zone of the venturi, it rips liguid Zrom the
lip of the converging wall and atomizes this licuid,as well as any
croplets in the gas stream,into a great numbder of Zine droplets. It
is in this zone that Lthe dus:t is impacted into the droplets due to the
nigh relative velocity oi the cdust particle o the érovlets.

Uz to a point, nicher water ZIlow rates increase the number of Zine &

iets, taus increasing the dust collection aZZiciency. Inaceguate wate

a4
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supply results in not only lower prchability of collision, but also

causes incomplete water coverage of the venturi zone so that high
velocity dust particles may have few or even no droplets to collide
with, thus recducing the overall eificiency of the. scrubber. The ef-
fect of llquld to gas ratio in the scrubbing zone can be general‘y
depicted in Fig. #1.

In order to present a mcre concrete example, Fig., #1 is shown with
specific scrubber pressure drops, dust concentrations, and efficiencies
with values in the range which may be experienced ai—liopemisww—memtg
#tentses However, the values are not exact and should not be inter-
preted as engineering data. The subjoct graph is a plet of dust col-
lection efficiency as a function of liquid flow rate to the venturi
with scrubber pressure drops of 5" and 10" water gauge as parameters.
As indicated.the higher pressure drop produces a hlgheﬁ_dust collec~
tion efficiency which corresponds to an outlet dust loading of

.05 grains/DSCF. As shown, the efficiency rises rapidly from 0/0 at
no liquid flow rate until it asymtot ically approaches an efficiency
of 95% at a liquid flow rate of approximataly 200 GPM. From this
point the efficiency remzins essentially constant as ligquid rate is
increased until the liquid flow is so hich that the venturi is flood-
ed and inefficient use is made of the dust particle veloc1hy and 1li q-
uid. At the lower scrubber pressure drop of 5" the trend of the ef
ficiency vs liguid rate curve is similer, but dust collection affici-
ency 1s always less than that of the 10" pressure drop. Employing
this set of curves will allow a better understanding and-evaluation
of our present situation in regard to quantity of spray liquor pro-
vided to the venturi. If only 90 G®M of liguor is used, &the full

10" pressure drop will be reguired to produce the guaranteed cutlet
dust loading of .l grain/DSCF, and ii only'a 5" pressure drop is used
across the scrubber, the efficiency will drop way below that recuirad
to meet the code. 1In the case where the liguid rate is increas2d =o
200 GPM, the outlet dust loading will decrease sigrnificantly to

.05 craln/DSCF at the higher 10" wacer Gauge pressure drop. However,
since the efficiency at the higher irr ga;lon rate will be mors than
adequate, this would allow a reductlon in pressure d?op to 5" water
gauge, while still meeting (C==>aese—sse 0.1 grains and also reap the
benefit of lower fan power consumpticn due to the lower scrukber pres-
sure drop. Although the values oi the parametsrs just discussed may
not be wholly accurate, the general relationship of pressure droop,
dust collection eZficiency, and 11au*q flow rate is accurate encuch to
snow tne gencral relationships so that both the economies and ineZfi-
cierncies of the various operating points can be easily understood

Because of the inefiiciencie resulting £from using a mina
oI spray ligquid we recommend the use oi the highexr ligui

X5
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only reasonable way teo achieve these higher flows is to utilize
recycle slurry f{rom the scrubber sump. The maximum flow available
z-om the drag chain tank is 90 GPM, with the drag tank hold time _
maintained above 40 minutes. This flow rate is inadeqguate for ei-
ciecient use of the scrubber pressure drop. There m2y be a concern
for the possibility of large chunks of char clogging the 9/16" dia-
meter spray nozzle orifice should the "MULTICLONE" fail in some way.
The installation of a simpler, low pressure drop, line strainer (with
large 3/8" diameter periorations) in the appropriate slurry pipelines
would prevent this. This device would have a manual backwash to purge
any large debris and would reguire maintenance only during the infre-
quent times when a failure occurred. Should there be a catastrophic
failure that plugged the strainer, the sprays would still operate

90 GPM of fluid from the drag chain tank during the corxective period.

The sprays serve another purpose also in that the water washes the
internal gap area especially in the zone just above the gap where
plugging has sometimes been experienced due to low ligquid quantities
wnen hot gases above 300°F are being scrubbed. The splashing of dir-
ty water at the dry/wet interface with low liguid quantities has al-
lowed the solids to be baked onto the hot surfaces, leaving a residual
crust composed of the solids. This soon builds up a formidable deposit.
The high flushing rate of the cleaning sprays provides adeguate conti-
nuous flushing of the surface so that no thin films of liquid ever
occur. .

Several other modifications have been made to the Type "D" Scrubber
to improve its reliability even under very difficult conditions. One
change has been the replacements oi the weep holes in the eliminator
vane which provided drainage of liquor back from the demister sump

by several large 3" diameter pipes which seal below the liguicé level
in the scrubber hovper. These pipes are of adequate size to guickly
pass any large-debris back into the sump region, +thus keeping the de-
mister sump from plugging and flooding.

In cases where plugging has developed in the scrubber sump, hicher lig—-
uid velocities have been employed to eliminate the accumulation and
eventual bridging of solids at the sump discharge nozzle. This has
been achieved by increasing the £low through the discharge nozzle by
the addition of a recycle pump. The recycle pump delivers liguid to
the sump nozzle which has been located to provide a maximum of agita-
~ion in the trouble zone. These high recycle rates have also been ef-
fective in causing sufficient agitation so that any Iloaters at tle
l1icuid surface can be wetted and swept down to the c¢ischarge nczzle.
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WESTERN PRECIPITATION DIVISION

JOY MANUFACTURING COMPANY
4565 COLORADO BOULEVAAD

LOS ANGELES, CALIFOANIA 90039
Phone: (213) 240-2300

February 8, 1974

Florida Sugar Cane League Inc.
2.0, 3ox T148 _
Clewiston, Florida 33440

ttention: Mr. J. Melson Fairbanks

Vice President & General Manager o [ z-;szzj . ﬁuﬁ\f';{_‘
Gantleman: 7y os B ,
“ (2222 294 7,

Confirming our conversations of January 30, 1974, /ve wish to present,
herewith, the guarantees wa are prepared to make to any member of the
Sugar Cane Lcague on the performance of our Tvp°|D "TURBULAIR’“ Scrubber
uhe1 used in conjunction with bagasse fired boilers. '
wieh an inlet loading to the scrubber of “/dfj standard CFil (BSCFM),
e will guerantea a particulate outlet not to exceed .07 gr/DSCFM.  If
the condensables are to be included with particulate gmission, we will
tuln guarantee an outlet not to exceed -08 gr/DSCFM.  These gba.anuues
are basad on operau1nj the equipment at a pressure drop across the ung
o7 not less than 5" water columan (w.c.) and not more than 9" w.c. In
addition, these guarantues are based on sampling with the EPA Train,
liothod 5, described in the Federal Reg1stur, Volume 36, No. 247, Thursday,
Decamoer. 23, 1971, copy: enclosed.

(L]

The atorementioned guarantees are made on our equipment as originaliy
chalg“ed 0" as mod1r1ed with our approval. Any unauthorized nmodifications
will abrogate these guarantees.

<

Ve sy’ji; v yelips 1
/) /j L

o ‘,/ ./ v el /“

Sl e

Ien P/’uunas

nfnfeSldunL, Suanoa:o Praducts

cncl. EPA Train, Method 5.

c: F. Arroyo - Arroyo Process Equipment
cc: L. Hewton - Western Precipitation
c: R. Fernandez =~ Western Precipitation



WESTERN PRECIPITATION DIVISION

JOY MARNUFACTURING COMPANY
4565 COLORADO BOULEVARD

LOS ANGELES, CALIFORNIA 90039
Phone: {213) 243-2300

February 8, 1974

Fiorida. Sugar Cane League, Inc.
P.0. Dox 1148
Ciewiston, Florida 33440

Attantion: - M. J. Nelson Fairbanks
Vice President & General Manager . -—
. e . /—0,68 j

194

A

Gentlemen: !

Confirming our conve rsaticns of January 30, 1974, we wish to prasent,
harewitn, the guarantees-we are prepared to make to any mamdzr of the
Suger Cane League on the pervormance of our Type D “1UQ8uLA1RE“ Scrubber
-when used Tn conjunction with bagasse ;1red boilers. -

PLn an Tadet (sading o uhe scrubbar of | ogi/fdiey standavd OO (DSCFH),
e will guarantze a parb1cu1abe outiet not to exceed .03 gi/DSCRM.  IF
the cnchnsab?es are 'to bz included with pariticulate emission, J’ wii]
n guarantez an outiat not to exceed Oq gr/DSCFY.  These guarantees
are based on opzrating the equipment at a pressure drop across the unit
of nob less than 5" water column (w.c.) end not more than 9" w.c. In~
addition, thase guarantees are based on sampiing with the EPA Train,

I i

jatiad b, d“scrlbed in the Federal Register, Volume 36, No. 247, Thursday,
Decenver 23 1971, copy enclosed.

ine aforamancioned guarantzaes are made on our equipment as oviginally
dzsigned or as modiTied with cur aporoval. Any unauthorized modifications
will abreogate these guarantees.
Vs e \ i3
,)k‘uy,. N yo )
R ’/ ‘
ra .

T “-,JI -.'.- M
DA /zc
hl;‘a H Jodes
,,I.Lo i;f//uﬁﬂt Standard Products

e
e ) .
Eicl. EPA Train, Method b.

cc: F. Arroyo - Arroyo Procaess Equipment
cc: L. Mowton - Hestern Precipitation
cc: R. Fernandez - lestern Precipitation



' ( STATL OF FLORIDA ;
DEPA%TMENT OF POLLUTION CONTROL

2562 EXECUTIVE CENTER CIHCLE, EAST
MONTGOMERY BUILDIG, TALLAHASSEE, FLORIDA 32301

Y ecamve Ginicron DIVISIOK OF OPERATIONS DAVID H. LEVIN

CH A Al

3319 Maguire Boulevard

Suite 232
Orlando, Florida 32803 GV R
May 21, 1973 MAY 25 1873

Frank S. Kleeman, P. E,
Engireering Consultant

Florida Sugar Cane League, Inc.
Post Office Box 1148

Clewiston, Florida 33440

Dear Mr. Kleeman:
Pursuant to our meeting with the representive of Florida's sugar
industry held on 4pril 12, 1973, this office agreed to coordinate

the Department's response to all the gquestions discussed.

Please be advisad that the following is the Department’'s official
response to those gquedtions.

' Proceas Weight Determination:

The process weight is defined as all materials entered into .the
process, This would include '"natural" or "adsorbed" moisture
found in the -bagasse as it comes from the milling operation or
from. the by-product resulting from the production of furfural.
The term "uncombined water" is directed toward water added to the
baggasse just before enterlng the boilers would Be'considered un-
Eﬁﬁﬁfﬁﬁﬁ'water. e "

lL.atest Technology

The technical staff of this Departwment has determined that the
scrubbers proposed by the Florida Sugar Cane League in the April
125 1973 meeting would constitute latest technology. The modifi=
cations necessary Tto accommodate scrubbers to eéa¢h plant may change,
therefore, the performance of these units would be considered on

an individual basiq.'”'w' T CT
JOHMN R, MIDDLEMAS GEORGE RUPPEL JAMES F, REOFORD, JR. A D VINCENT
BOARD MEMBEN BOARL MEMBEA ' BOAAD MEmaLA

BOARAD MEaE A

This is 100% recycled paper.
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Source Testing Method:

Some gquestions have arisen concerning the necessity of changing
from our present testing procedures. These were discussed-by=

M= Oven-with Mr:~ Henderson: during recent conversations. Concern
exists over the solubility of particulate matcer in the thioble
because of a "wet" stack. This may result in particulate emissions
greater than that obtained from the stack analysis. Consequently,
our present test method must apply. If test data can be submitted
VPR ou T Jus ity ERE VdFy™ stack sampling method as a more ac-
curate indlicatlon eof particulate matter emitted from baggas&zb01lers
a change in test methods will definately be considered.

If you have any questions concerning the above, please feel free to
contact this office and if necessary another meeting can be held.

enkevich,
Director
Division of Operations

AS/KK/rm

cc: Mr. H., Oven
Mr. P, Baljet _
Mr. Nelson Fairbanks, Fla. Sugar Cane League, Inc.ﬁf’/
Mr. W. Straham
Mr. J. Cooper, Palm Beach County Health Dept.
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Evwyiranciental Protection” 345 Courtlang Sre =t MNE Ehssioapp., North Caroiing,
Agency . Attants A 304CH South Tarohinge, Tennesgie,

Kentunry

MAR 22 1979

REF: 4RC:

William H. Green, Esqguire
Mahoney, Hadlow & Adams
P.0O. Box 5617

Tallahassee, Florida 32301

Re: Best Available Control Technology
Determination for Bagasse Boiler

Dear Mr. Green:

This is in response to your February 12, 1979, letter on the
above. Specifically, your letter addressed our pending Best
Available Control Technology (BACT) determination for a bagasse
boiler the United States Sugar Company intends to install

at its Bryant, Florida, sugar cane processing operation.

" you first asked whather an overly stringent BACT emission
limitation could bes modified upward after the facility is

in operation, if operating results justify a higher limitation.
We know of no written EPA policy that provides for such a
procedure. As you are aware, EPA regulations also do not
provide for such a procedure. However, since this is a policy
or program gquestion and not a legal question, we offer no
opinion on it.

The remainder of your letter addressed what the appropriate
emission limitation reflecting BACT should be in this case.
As quoted in your letter, the BACT definition in EPA
regulations is: :

% ... an emission limitation ... based on the
‘maximum degree of reduction for each pollutant
... which the Administrator, on a case-by-
‘case basis ... determines is achlevable for -
such [major stationary] source ... through iE
. application of production processes or
available methods, systems, and_technigues
es.." (emphasis added) k..




43 Ped.Rey. 26388, 26404 (1978), to be printed as 40 C.F.R.
§52.21(b)(10). From this, it is evident that the BACT emission
limitation must reflect the maximum emission reduction
achievable through use of control systems and technigues.

The designation EPA uses to describe techniques that can be
used in achieving the BACT emission limitation is "good
operating practices". Also, as noted in your letter, the
emission limitation must be met on a continuous basis. Clean
Air Act §302(k}. )

In the February 12 letter, you argue that the data from the
Clewiston, Florida, bagasse boilers of U.S. Sugar should be
weighted more heavily than that from the Bryant boilers.

The reasons given are that the Clewiston boilers are 40% larger
than the existing Bryant boilers and show consistently higher
emission levels. Since the contemplated Bryant boiler will

be even larger than the Clewiston boilers, the argument is

in effect that the larger the boiler, the higher the emission
rate, so that the BACT emission limitation for the contemplated
Bryant boiler should at least be as high as the Clewiston

test results.

We see at least two weaknesses in this argument. First, the
test results at Clewiston when both Boiler No. 1 and Boiler
No. 2 were being fired at their highest rate tested (218,000
$/hr. and 215,000 3#/hr., respectively) both would meet the
BACT emission 1limit of .15 §/million B.t.u. contemplated for
the new Bryant boiler. This and other aspects of the data
convince us that there is no clear correlation between size
and emissions conttol efficiency of the bagasse boilers.
Second, insufficient information was submitted to eliminate
other variables affecting emissions. For example, a
significant factor could be differences from site to site

or from time to time in adherence to good operating practices.
. These practices include, for example, maintenance of a
sufficient .scrubber pressure and sufficient flue gas and water
flow rates into the scrubber. This factor of use of good
operating practices is, of course, within the control of the
permit holder.

There has not been a showing that good operating practices
were followed when the Bryant test results showed emissions
higher than .15 #/million B.t,u. Also, the .15 g/million
B.t.u. level was only rarely exceeded in the Bryant data and
thus was not consistently exceeded at a significantly higher
level.




These considerations lead us to conclude that .15 #/million
B.t.u. can be met continuously if U.S. Sugar uses BACT,
including good engineering practices, in designing and
operating the contemplated Bryant bagasse boiler.

If we may be of further assistance, please call (teléphone
404/881-2335).

Sincerely yours,

,\OCV%J\_}\U e :;,B [‘6 :

Sanforid W. Harvay,
~ Regionial Counsel
¢c: Ms Mary F. Clark
Florida Department of Environmental
Regulation




OSCEOLA FARMS CO.

Pahokee, Fla.

Prevention of Significant Deterioration
{PSD) Report

May 28, 1981
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The State of Florida Department of Environmental Regulatlon (DER) and
Unxted States Envxronmental Protection Agency (EPA) have prOmulgated
regulations concernlng the Prevention of ngn1f1cant Deterioration
(PSD).. All new major sources of air pollution must undergo a P5D review?
to determlne if significant deterioration will be caused by the proposed.
new source. The proposed action constitutes a new major source under o
both state and federal PSD regulations by v1rtue of an increase over

apecxfied emission levels for several air pollutants,

i

5o

In response to thesa requirements, OFC contracted ESE to perform a PSD

nnlysia for the proposed action, The analysis was conducted using -

suggestéd and.approbed EPA and Florida DER atmospheric dispersion models' '

and modelxng technxques. Results showed that allowable PSD increments,
and Ambient Air Qualtty gstandards (AAQS) of the State of Florida will
not be vxolated as a result of increased operation capacity: o! the mlll
due to the proposed boiler. The analys1s was based upon’ the maximum

predxcted emissions from the proposed and ex1st1ng un1ta.

Best Available Control Technology (BACT) for all affected pollutants
will be et by the proper utilization of appropriate control techniques
and proper operatxon and maintenance procedures for the proposed boller.
The operatlon of the proposed bagasse boiler is not expected.to have a
significant 1mpact upon visibility, 30113 or -vegetation, or any area -
which has been degignated Class I for PSD purposes. Thla report
provides an evaluation of the PSD analysis and provides a conplete
_depcriptxon of the methods, data bases, results, and conclusions of the

l:u&y.




3,0 AIR QUALITY REVIEW REQUIREMENTS

The following discussion pertains to the air quality regulatory
requirements that must be met for the major modification proposed.’:

.+ These requirements include demonstrating compliance with AAQS and

. PSD increment consumption.

~

3,1 AMBIENT AIR QUALITY STANDARDS (AAQS)

As a result of the requirements of the 1970 Amendments to the Clean Air

"Act (CAA), EPA enacted Primary and Secondary National AAQS (Federal

Register, 1971) for six air pollutants, Primary National AAQS are
required to protect the public health, and Secondary National AAQS are
required to protect fhe public welfare from any known or anticipated
adverse effects associated with the presence of pollutants in the

ambient air,

Table 3~1 presents the existing applicable National and State of Florida
AAQS. The State of Florida in January 1972 promulgated the Secondary
National AAQS as the State AAQS, Since states have the discretion of
adopting (or maintaining) AAQS more stringent than those established by
EPA, the State of Florida has chosen to retain .the annual AAQS and

* 24-hour secondary AAQS for sulfur dioxide (502) that have been

' ellmlnated_by EPA since 1971. Pollutants for which AAQS have ‘been

. established are termed "criteria" pollutants.

Areas of the country in violation of any of the AAQS are designated as

ndnattainment areas," and new or modified sources to be located in or

near these areas may be subject to more stringent air permxttlng

requtrements than those in non-attainment areas. Palm Beach County has

been designated as a nonattainment area for ozone, However, no areas

within 100 km of the OFC site have received a nonattainment designation

for any pollutant other than azone.




Table 3-1. National and State of Florida AAQS Applicable

—————y f

- National
Primary Secondary
Pollutant Averaging Time Standard Standard Florida
Suspended Particulate Annual Geometric Mean 75 ug/w3 60 ug/m3 60 ug/m3
Matter 24-Hour Maximum* 260 ug/m3l - 150 ug/m 150 ug/m3
Sul fur Dioxide Annual Arithmetic Mean 80 ug/m3 NAt 60 ug/m3
24-Hour Maximum* 365 ug/m3 NAt 260 ug/m3
3-Hour Maximum* NAt 1,300 ug/m3 1,300 ug/m3
Carbon Monoxide 8~Hour Maximum* - 10 mg/m3 10 mg/m3 10 mg/m3
l-Hour Maximum* 40 mg/m3 40 mg/md 40 mg/m3
Hydrocarbons 3-Hour Maximum* -
(6 to 9 A.M.) 160 ug/m3 160 ug/m3 160 ug/m3
Nitrogen Dioxide Annuzl Arithmetic Mean 100 ug/m3 100 ug/m3 100 ug/m3
Ozone 1-Hour Maximum* 235 ug/m? 235 ug/m3 160 ug/m3
Lead Calendar Quarter 1.5 ug/m3 1.5 ug/m3 NAt

Arithmetic Mean

* Maximum concentration not to be exceeded more than once per year.

t No standard exists.

Source: 4OCFR Part 50, 1980.
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3.2 PREVENTION OF SIGNIFICANT DETERIORATION {(PsD) i

3.2.1 General Requirements

Under federal PSDtreview requirements, all major new or modified sources
of air pollutants regulated under the CAA must be reviewed and approved
by EPA (or in this case, reviewed by Florida DER since technical and
administrative review authority before final approval by EPA has been
_delegéted to the state). A 'major stationary source" is defined as any
one of 28 named source categories which has the potential to emit

100 tons per year or more, or any other stationary source which has the
potential to emit 250 tons per year or more, of any pollutant-regulated
under the Act., "Potential to emit" means the capability at maximum
design capacity to emit a pollutant after the épplication of control

equipment (40 CFR 52.21).

"Major modification' means any physical change in the design or
operation of a major stationary source, or a series of contempordnecus
changes in the design or operation of a major stationary source, that
would result in a significant net increase in the source's potential to
emit the pollutant for which the source is major (40 CFR 52.21).
"Significant” is defined as any increase in emissions in excess of
specified levels (Table 3-2),
The PSD review is used to determinerwhetherlsignificant air quality
deterioration will result from the new or modified source. This section
. addresses PSD requirements contained in 40 CFR 52.21, Prevention of
Significant Deterioration of Air Quality, and in the State of Florida
PSD Regulations, Chapter 17-2, Florida Administrative. Code. Major
sources. are required to undergo the following federal reviews related to
PSD: . '
1. Control technology review,
2. Air ‘quality review,

'3, Monitoring,




i

Table 3-2. Significant Emission Rates and De Minimis Air Quality

Tmpact Levels
De Minimis
Emission Rate De Minimis
Pollutant (tons per year) Air Quality Impact Level
Carbon Monaxide 100 575 ug/m3, 8-hour average
Nitrogen Dioxide 40 14 ug/m3, 24-hour
Total Suspended Particulates 25 10 ug/m3, 24-hour
Sulfur Dioxide 40 13 ug/m3, 24hour
Ozone® 40
{volatile organic
campounds )
Lead 0.5 0.1 ug/m3, 3-month
Mercury 0.1 0.25 ug/m3, 24-hour
Beryllium 0.0004 0.0005 ug/m3, 24-hour
Asbestos 1 t
Fluorides 3.0 0.25 ug/m3, 24hour
Sulfuric Acid Mist 7 t
Vinyl Chloride 1.0 15 ug/m3, maximum value
Total Reduced Sulfur
Hydrogen sulfide 10 10 ug/m3, 1-hour’
Reduced Sulfur Compounds
(including HoS) 10 10 ug/m3, -hour
Hydrogen sulfide 10 0.023 ug/m3, 1-hour
Benzene - 0 0
Radionuclides 0 0
Inorganic Arsenic 0 0

* A de minimis air quality level is not given for ozone. However, a plant which is
-subject to PSD review and has a net increase of 100 tons per year of wolatile
organic compounds would be required to perform an ambient air quality analysis.

t Ko sét_isfactory monitoring technique available at this time,

Source: EPA, 1980, 4OCFR Part 52, Sectiom 52.21.

b
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4, Source information, and

5. Additional impact analyses.
Thé control technology review includes determination of BACT for each
applicable pollutant. BACT information is contained in the DER

construction permit application,

Source impact analysis requires demonstration of compliance with federal

and state AAQS and allowable increment limitations (see Table 3-3).

. Projected ambient impacts upon designated nonattainment areas and

federally promulgated Class I PSD areas must also be addressed. The
monitoring portion of PSD review requires an analysis. of continuous
ambient air monitoring data to be performed for the impact area of the
proposed source. Source information, including process design
parameters and control equipment information, must be submitted to the
reviewing agencies. Additional impact analyses of the proposed source's
impact upon soils, vegetation, and visibility, especially pertaining to

Class I PSD areas, must be performed.

Florida DER has promulgated PSD reguiatiohs similar to those of EPA.
Table 3-4 presents th¢ applicable PSD regulations of both Florida DER
and EPA, Some important differences between the state and federal
review.requirements do exist. The first is ‘in the definition of
"potential to emit,"” which determines if a new or modified source is
Ymajor” and therefore subjéct to PSD review., EPA defines "potential to
emit"las emissions after control and takes into account any decrease in
emissions due to the application of control equipment which has been

incorporated into the design of the source. Florida DER defines

" M"potential emissions" as those emissions before the application of

control equipment, unless such equipment is an inherent part of the
process. The second major difference is in the EPA and Florida DER
definition of "baseline" air quality. The discussions that follow
describe in more detail the PSD requirements for the state and federal

regulations, including the difference in baseline analysis.

N




Table 3-3. Federal and State of Florida PSD Allowable Increments

(ug/wd)
Class
Pollutant/Averaging Time i 11 I1I
Particulate Matter
Annual Geometric Mean 5 19 37
24-Hour Maximum* 10 37 B 1
Sul fur Dioxide
Annual Arithmetic Mean 2 20 40
24-Hour Maxitum* 5 91 182
3-Hour Max imum* 25 512 700

* Maximum concentration not to be exceeded more than once per year.

Sources: Public Law 95-95, Clean Air Act Amendments of 1977.
Federal Register, Vol. 43, No. 118, June 19, 1978.




g e A e

Table 3-4. PSD Regulations Applicable

Requirement

) State of Florida
Federal Regulation¥ Regulationt

General Source Applicability

Control Technology Review
New Source Performance
Standards .
Best Available Control
Technology

Source Impact Analysis
Ambient Air Quality
Standards
Allowable Increments

Air Quality Analysis
(Monitoring)

Source Information

Stack Heights
Additional Impact Analyses
Public Participation
Referenced Requirements

Best '‘Available Control
Technology .
- Ambient Air Quality

Standards
Allowable Increments

40 CFR 52.21(i) FAC 17-2.04(1)
40 CFR 52.21(j)

40 CFR 52.21(j)(1)  FAC 17-2.03(1)(a)
40 CFR 52.21(j)(2) FAC 17-2.04(6)(c)
40 CFR 52.21(k)
40 CFR 52.21(k)(1)  FAC 17-2.04(6)(a)
40 CFR 52.21(k}{2) FAC 17-2.04(6)(a)
40 CFR 52.21(m)
40 CFR 52.21(n) FAC 17-2.04(6)(a)
40 CFR 52.21(h)
40 CFR 52.21{0)

40 CFR 52.21(q) FAC 17-2.04(9)

40 CFR 52.21(b)(10) FAC 17-2.03

40 CFR 50 FAC 17-2.06(1)
40 CFR 52.21(c) FAC .17-2.04(1)

* CFR = Code of Federal Regulations, 1980. -
t FAC = Florida Administrative Code, Chapter 17-2, Supplement 10!,

Sources: Code of Federal Regulations, 980, )
Florida Administrative Code, Chapter 17-2, Supplement lO!.




3.2.2 EPA PSD Review Requirements

3.2.2.1 Applicability--When determining the level of EPA PSD review

applicable nbeC's proposed modification, the predicted net emissions
increase from the modification is compared with the significant emission
rates pfesented in Table 3-2 (the proposed boiler's emissions, shown in
Table 2~2, represent the net change in emissions because no contempor-
aneous emission reductions are associated with the proposed action).
Each pollutant showing a net emissions increase which is predicted equal
to or greater than the appropriate significant rate must undergo PSD
review. As the comparison shows, emissions of particulate matter,

502, hydrocarbons (HC), and nitrogen dioxide (NO;) are above the
appropriate levels. As such, an air quality analysis (AAQS and/or
increment coasumption) was conducted for these pollutants for EPA

review, ,

3.2,2.2 Ambient Monitoring~-Proposed new and modified sources are

exempt from the new mon1t0r1ng requirements associated with the air
impact analys1s if an otherwxse complete PSD application is Submlttéd
prior to June 7, 1981 and ,the applicant complies with the 1978 PSD
monitoring requirements, .Sincefﬁ}étis submitting this PSD application
prior to June 7, l§81, the use of existing ambient data (see

Section 5.0) upon approval of the reviewing agency is permitted under

the 1978 regulations; therefore, this exemption applies, o

3.2,2.3 - Baseline~~The term "baseline' evolves from federal and state
P8D regulations and denotes a fictitious concentration level
corregponding to a specified baseline date and certain additional
baseline sources. Baseline should not be confused witﬁ "background,"
which, for this P8D report, refers to concentrationllevels due to
sources not eccounted for in the point source emission 1nventor1es

(i.e,, natural and distant manmade sources),




EPA defines baseline concentration as:

.+ . that ambient concentration level which exists in the baseline
area at the time of the applicable baseline date. , A baseline
concentration is determined for each pollutant for which a baseline
date 15 established and shall include:

l. The allowable emissions of major stationary sources which
commenced construction before January 6, 1975, but were
not in operation by the applicable baseline date;

2. The actual emissions representative of sources in
existence on the applicable baseline date, except for
those listed below, which will affect the maximum
allowable increases:

a. Actual emissions from any major stationary source on
which construction commenced after January 6, 1975;
and

b. Actual emissions increases and decreases at any
stationary source occurring after the baseline date.

When cbnsidering actual emission rates, EPA is referring to emissions
estimated from source records and any other information reflecting
actual source operation over the 2-year time period preceding the
baseline date. "The baseline date is 1977 and is applicable for both
particulate matter and 50; for all attainment areas of the state.

When applying the baseliqe emissions concept, EPA does not require the

establishment of a formal baseline concentration.

When considering factors such as hours of operation, capacity
utilization, and types of materials combusted, processed, and/or stored,
the values existing at the baseline date will generally be used;
howeve;, the EPA baseline emissions concept can also include future
increases in hours of operation or capacity utilization as they occur,
if it is demonstrated that a source's operation after the baseline date
is more representative of normal operation than its operation preceding

the baseline date (Federal Register, 1980).




3.2.2.4 Additional Ilmpact Analysis--In addition to air quality impact

analyses, the federal PSD regulations require additional analyses of the
impairment co visibility and the impacts upon soils and vegetation that
would occur as a result of the source. This analysis is to be conducted
primérily for Class I PSD areas. Impacts due to general commercial,
_residential, industrial, and other growth associated with the source

must also be addressed.

3.2.3 Florida DER PSD Review Requirements

3.2.3.1 Applicability~=All new or modified major emitting facilities

("major stationary source' under EPA regulations) located in attainment
areas are subject to PSD review on the state level. According to
Florida bER guidelines, once BACT is determined, the applicant -OEC: may
proceed with a PSD analysis on the proposed facility. A BACT

application was submitted to DER.

3.2.3.2 Ambient Monitoring--All preconstruction monitoring to determine

the air quality status of an area should be conducted in accordance with
the 1978 EPA PSD regulations (i.e., "Ambient Monitoring Guidelines for
Prevention of Significant Deterioration," EPA-450/2-78-019). Compliance

with these requirements are presented in Section 4,0.

3.2.3.3 Baseline=-=State of Florida=-~The State of Florida has defined

baseline concentration for PSD purposes to mean:

For sulfur dioxide and particulate matter, the applicable ambient
cohcentration levels existing during 1974 plus any additional
concentrations for the area of impact estimated to result from
sources permitted for construction but not operating prior to
January 1, 1975 . . . In the case of the 3-hour and 24-hour
concentrations, only the second highest concentrations shall be
considered [Florida Administrative Code, Chapter 17-2.02¢14) ).
i
In October 1978, the Florida DER Bureau of Air Quality Management pub~
lished "Guidelines on Prevention of Significant Deterioration (PSD)~--PSD
Review." The document states: '"Baseline emissions data consist of the
January 1, 1975 allowable emission rates and January 1, 1975 stack con-

figurations for all asources holding either an operating or construction




permit during any part of 1974." As a result, Florida DER requires the
formal establishment of a baseline concentration level, Because of the
adopted definition, only modeling can be utilized to determine the

baseline levels.

3.2.4 Hodeling

The PSD fegulations specifically require the use of atmospheri§ disper-
sion models in performing impact analysis, estimating baseline and
future aif quality levels, and deterhining compliance with the AAQS and
the allowable PSD increments. Guidance for the use and application of
dispersion models is presented in the EPA publication, "Guideline on Air
Quality Models" (EPA, 1978a). (Note: Recently, EPA has held
conferences and distributed revised guidelines in draft form.) The
models used in the ... PSD analysis were the long-term (ISCLT) and

short-term (ISCST) Industrial Source Complex models.

Various lengths of record for meteorclogical data can be utilized for
short-term modeling. A 5-year period can be used with corresponding
evaluatiqn of highest, second-highest concentrations for cqmparisoh to
AAQS or PSD increments. The term '"highest, second-highest" refers to
the highest at all receptors of the second~highest concentrations (i.e.,
the highest concentration at each receptor is discarded). The second-
highesf concentration is significant because the short-term AAQS specify
that the level should not be exceeded at any location more than once a
year. 1If less than 5 years of meteorological data are used, the highest

‘concentration at any location must be used.

3.2.5 Good Engineering Practice Stack Height
The 1977 Clean Air Act Amendments (CAAA) require that the degree of.

emission limitation required for control of any pollutant not be
affected by a stack height that exceeds good engineering practice (GEP)
or any ther dispersion technique. On January 12, 1979, EPA promulgated
proposed- regulations on stack heights. The proposed GEP stack height

means the highest of:



a) 30 meters, or
b) a height established by applying the formula:
Hg = H + 1.5L Equatién 1
where: Hy = GEP stack height,
H = Height of the structure or nearby
structure, and -
L = Lesser dimension (height or width of. the

structure or nearby structure).

"Nearby" is defined for a specific structure or terrain feature as that
distance equal to five times the lesser of the height or width dimension
of the structure or terrain feature not greater than one-half mile (EPA,
19784). While the actﬁal'stack height employed can exceed this height,
.modeling for determining compliance with AAQS and PSD increments must

incorporate the GEP stack height.

------




4,0 ATMOSPHERIC DISPERSION MODELING METHODOLOGY
4.1 GENERAL

To evaluate completely the impact.of emissions and to determine
compliance with AAQS and other regulations, the relationship between
atmospheric emissions and air quality must be established.  One approach
‘to determine this relationship is to assume that a change in emissions
would cause a proportionate change in air qnality. This approach,
however, does not explicitly include the effects of meteoroloéy,
topogfaphy, and stack gas parameters. Therefore, this method does not
ensure an accurate estimate of the impact of emissions on the overall

air quality,

In reéponse to this deficiency, the air quality dispersion model has
become an accepted method for estimating the spatial distribution of
pollutant concéntrations. Currently, the dispersion models are gener-
ally restricted to nonreactive or slow-reactring pollutants, such as 80,9,
particulate matter, and CO. Current state-o%-the-art techniques in.
dispersion modeling cannot accurately predict concentrations for

- reactive pollutant species such as NOp, HC, and photochemical

oxidants.

Mathématical dispersion models simulate the effects of stack height,
stack flow parametefs, source distributions, and atmospheric elements
such as air flow and mixing on the transport and dispersion of pollu-
tants emitted into the atmosphere. Dispersion models are useful for
calculating the spatial distribution of concentrations that result from
various sources, and these models can be utilized to estimate ground=
level concentrations for extreme meteorological conditions. Figure 4-1,
whicn illustrates the procedure to follow in applying a mathematical
model, shows that by compiling existing emissions, meteorological, and
air quality data, a dispersion model can estimate the impact of source
emissions on air quality. The model is also useful in predicting the
relative change in air quality as a result of varying emission

parameters, meteorological conditions, and source distributions.

+ .
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EPA has developed several dispersion models which use the Gaussian
diffusion equation. The basic formulation of the Gaussian equation
assumes -that the ground-level concentration is inversely proportional to
the mean wind speed. The Gaussian distribution describes the horizontal
and vertical pollutant dispersion in a plane normal to the wind

direction,

An atmospheric dispersion model can be defined as a mathematical
description of the transport, dispersion, and transformation pfocesses
that occur in the atmosphere. In the case of S09, it is generally
assumed that chemical conversion of this substance is small with respect
to-its average residence time in the atmosphere. In the case of
particulate matter, it is assumed that no particles are scavenged from
the atmosphere by fallout or washout. These conservative assumptions
Itend.to result in higher predicted concentrations than actual measured

concentrations.

Florida DER and EPA Ambient Air Quality Standards are for annual,
24-hour, 8-hour, and 3-hour periods of time; Ehérefore, the dispersion
models must predict concentrations for various averaging times. Most
dispersion models, however, estimate concentrations for a l-hour peried
or for seasonal or annual time periods. If an average concentration for
an inteérmediate period is required, then, two options, both of which are
approved by EPA and Florida DER, are available:
1. The short-term model can be used to estimate concentrations
hour by hour for the period of interest, and an average of all
"hours can be taken with consideration given to an appropriate
calibration factor. ,
2, Statistical techniques suggested by Larsen (1971) for log-
' nbrmally distributed data or empirical techniques as summarized
by Strom (1976) for point sources can be ugilized to convert a
concentration from one ave;aging time to another.
In this study, Method 1 was utilized to determine point source impacts

for the annual, 24-hour, 8-hour, 3-hour, and l-hour averaging times.
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The long-term AAQS for TSP is expressed in terms of an annual geometric
mean. The air dispersion models, however, calculate annual arithmetic
mean-concentrations. Therefore, a method of conversion from arithmetic
mean to geometric mean concentration is necessary in order to compare
estimates with air quality standards. Larsen (1971) has developed an
equation which expresses the relationship for log-normally distributed

data:

Mo = Maa Edﬁation 2
& exp (0.5 1ln2 Sg)

where: M, = geometric mean
Mz; = arithmetic mean

Sg = standard geometric deviation

An analysis of many years of ambient TSP data indicates that the log-
normal assumption is a good approximation for suspended particulates in
suburban and rural areas. This analysis also shows that Sg values
normally range from 1.0 to 2.0 for an annual period, with a typical
value of 1.5. Inserting an 8g of 1.5 into Equation 2 results in a .
Mgllflaa ratio of 0.92. This ratio is used to convert arithmetic mean
TSP levels to geometric mean TSP levels, based upon the modeling

results.

4.2 COMPUTER MODELS

Two EPA-approved computer models were used to estimate or predict the
grond-level pollutant concentrations in this study. The Industrial
Bource Complex Model Long Term (ISCLT) was used to predict annual
impacte, and the Industrial Source Complex Model Short Term (ISCST) was

used for' impact.predictions for shorter averaging times,

In the ISCLT, sources within a 50-km radius were modeled. The impact
area receptor grid for the model covered a 25-km area surrounding the

.OFbisite, with receptors placed at a 0.l-km spacing.
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In the ISCST, the receptors were spaced at 0,2-km radials beginning at
the nearest properly line, 3.9 km from the site, The worst case
meteorology was determined from this modeling. The ISCST modei allows
the user to input spacially distributed sources and was also used for
receptor refinement (at a 0.I-km spacing) to resolve the maximum impact
predictions. The short-term modeling case runs and meteorological

periods are presented in Table 4-1,

4,3 METEOROLOGY

Meteorological data used in the ISC modeling were obtained from the West
Palm Beach Airﬁort for the years 19?0 through 1974, Approximately

181 days of the meteorological data were used for each year to cover the
operation of the sugaf mill from October to April, The recorded data
included wind direction, wind speed, stability class, mixing depth, and
ambient temperature for each hour, The wind directions are randomized
within a 10-degree sector by EPA's randomization‘SCheme. In the ISCST,
the model processed each hour of the data set to estimate hourly
concentrationé over the 5-year period. These concentrations were
averaged over each applicable averaging period to provide the user with

the desired concentrations.

The ISCLT uFilized the data record as a joint frequency distribution of
wind direction, wind speed, and atmospheric stability class over the .
S-year period. This data format is provided by the National Climatic
Center's (NCC) '"Star" program., In addition, annual averaged values of
temperature, pressure, and maximum afternoon mixing heights are
utilized. These data are used in the ISCLT to estimate the spacial
distribution of annual averaged concentrations of baseline and future

ambient concentration levels,

‘4.4 EMISSIONS INVENTORY
The area within 50 km of the_OFC site was inventoried for point sources
or particulate and S0 emissions. The basis for this inventory was

the Air Permit Inventory System (APIS).

“
X
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Table 4-1. Short-Term Modeling Case Runs and Corresponding Meteorological

Periods
OFC!Maximum Impacts Day/Year
3~hr S04 23,2/1973
24-hr S0q 325/1973
- 24-hr TSP 325/1973
3-hr SO, 24-hr S0 24-hr TSP
Maximum Interactions With: Day/Year Day/Year ’ Day/Year
Atlantic Sugar 61,8/1970 $0/1973 50/1973
U.S. Sugar Bryant 277,1/1970 50/1973 " 50/1973
Florida Refinery 15,8/1970 - 14/1971 14/1971
Gulf & Western 363,1/1973 62/1973 62/1973
Tallisman 331,7/1971 356/1971 363/1970
S5CGC . 87,2/1972 280/1972 280/1972

Source: ESE, 1981,




5.0 MONITORING DATA -

The Clean Air Act Amendments of August 1977 require that the owner of
any proposed major air pollution source conduct ambient air monitoring
for applicable pollutants for a period of 1 year prior to submission of
a construction permit application., The use of existing representative
data may be permitted in lieu of monitoring, provided the data meet EPA
PSD monitoring criteria. Assuming this application is completé before
June 8, 1981, the monitoring provisions of the 1978 PSD regulations will
apply. Under these cegulations, monitoring was required only for
criteria pollutants for which the source was major or a major modifi-
cation. A major modification was defined as an increase in potential
uncontrolled emissions from a new facility within the source of either -
100 tons per year (28 listed source categories) or 250 tons per year.
The plant is one of the 28 named categories on the basis of a
combined boiler heat input rate of greater than 250 MMBtu/hr. As such,
the proposed modification, under the 1978 PSD regulations would be
subject to ambient'monitoring data submission for S0, particulate

‘ matter, and NOy.

5.1 TOTAL SUSPENDED PARTICULATE (TSP)

The Florida Sugar Cane League (FSCL) and Palm Beach County (PBC)
maintain a network of hi-vol monitors in the sugar producing area of the
state, The monitoring is conducted on a 6-day monitoring cycle using the
EPA reference method (40 CFR Part 50 App., B), TFigure 5-1 shows the
location of these monitors, and four additional monitors considered
appropriate for determination of a background concentration value.

Table 5-1 summarizes the most recently available data from the monitors,
No violations of the 150-ug/m3 24-hour or 60fug/m3 annual

geometric mean standards have been observed during 1980.

For each station, the concentration one (l) standard deviation above the
- geometric mean was calculated., For lognormally distributed data,
84 percent of the.observed values are below this value. Correlation

coefficients for a lognormal fit of the FSCL data are all above 0.990,
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Table 5-1. Summary of 1980 Ambient TSP Monitoring Data (24-Hour Average, ug/m3)

. : Geometric
Number of N Second Arithmetic Geometric Standard Correlation 84th
Station* Observations Maximm Maximum Mean Mean ‘Deviation Coefficient Percentilet

SL-1 54 103 79 46 42 1.50 0.979 64
SL-2 57 78 68 30 27 1.55 0.989 §2%%
SL-4 60 110 89 54 50 1.42 0.983 72
SL-5 58 107 107 64 60 1.40 0.978 85
SL-6 60 115 100 43 39 1.56 0.995 61
S5L-7 53 102 83 45 42 1.44 0.968 61
SL-9 56 49 44 24 23 1.45 0.992 324%
SL-113 57 106 92 36 32 1.66 0.969 53
SL-14 60 102 100 40 35 1.65 © 0.993 58
SL-15 51 105 90 47 43 1.51 G.990 65
PB-16 60 68 67 34 32 1.44 -=11 Ligx*

PB-19 61 110 96 59 57 1.34 -1t 76

* SL = Sugar Leégue Data
PB = Paim Beach County Data.
t C.g =M sg (1-0.5 in Sg)
C.g4 = 84th percentile concentration
M = zrithmetic mean
Sg = geometric standard deviation {Larson, 1971).
** Background station.
tt Not available from annual report.

Source: ESE, 1981.
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indicating a very close approximation of the lognormal distribution
(correlations not available for PBC stations). Stations 1, 2, 9 and
PBl6 are greater than 10 km from any point source and yet affected by
the same meteorology as the proposed'source. As such, they are
considered regional monitors, and a statistical analysis of their data

was performed to establish a background concentration.

Construction on Highway U.S. 27 near Station 1 began in January 1980 and
clearly influenced results at that station during that year. The
average 84th- percent1le value among the remaining three stations was

40 ug/m3 which was taken to be an appropriate short-term background
concentration. The probability of the B4th-percentile or.higher
concentration occurring in combination with meteorclogical conditions
causing highest, second-highest 24-hour point source impacts is legs
than once in 15 years. The highest geometric mean of the three back-
ground stations is 32 ug/w3 and was used as the annual background

TSP level in the .- . computer modeling study.

5.2 SULFUR DIOXIDE (SOp)

The only continuous S0, monitoring data available were obtained

with a Beckman 9064 analyzer n combination wirh selective scrubbers, .
During 1976 and the first three quarters of 1977, the monitor was
located in downtown Belle Glade. The highest 1-hour reading during this

period was 257 ug/m3,

In November 1977, the monitor was moved to the IFAS Agricultural
Research and Education center outside Belle Glade. The data recorded at
‘that location are summarized in Table 5-2. The highest values recorded
were 210 ug/m3 (3-hour), 115 ug/m3 (24~-hour), and 18 ug/m3 (annual).
Monitoring for SOé was discontinued in June 1979 because of

consistently low readings during the previous 4 years,

The Palm Beach County Health Department operated a contxnuous 509
monitor at the Belle Glade Water Treatment Plant until May 1978, The

highest 3~hour and 24-hour averages recorded in 1977 were 76 ug/m3




Table 5-2. Summary of Sulfur Dioxide Monitoring Data, 1978 to 1979,
Florida Sugar Cane League

Highest Highest Arithmetic
Number of E‘Hogr Zb-Hogr Averaga
Year Quarter Observations {ug/m”) (ug/m”) (ug/m”)
1978 1 - 210 115 : 3 .
2 - 47 24 8
3 1,788 123 55 26
4 1,762 52 31 . 13
Annual - - - 18
1979 ° 1 1,900 52 26 9
2 1,893 66 . 45 5 .
Year to date - - - 8

Note: Monitor is located at the IFAS Agricultural Research and
Educational Center outside the city of Belle Glade.

Source: . Florida Sugar Cane League, 1981,




and .42 ug/m3, respectively. The highest 3~hour and 24-hour averages

recorded in 1978 before the monitor was discontinued were 113 ug/m3

and 50 ‘ug/m3, respectively.

A background concentration of 20 ug/m3 was assumed for modeling

- purposes (EPA, 1978a),

5.3 NITROGEN OXIDES (NO,) .

NOy monitoring data is not available for the OFC area. On the basis
that the OFC plant is a remote source and does not pose a threat to the
NO; AAQS (see Section 6.1.3), a background level of 20 ug/m3 was
assumed {(EPA 79). -




Table 6-1. Maximum Predicted Ground-Level Concentrations (Ugfﬁ':;)

Highest, Second-Highest Concentration (ug/m3)

_ Without Bac kground with State of Florida
Pollutant Averaging Time Backgroud Concentration** Background Stardard
Sul fur Dioxide 3Hour 337.4 20 357.4 1,300%
24-Hour 110:6790 20 130.6 260%
184-Day. 53 EoN

. 13 < ,
Particulate Matter 2-Hour 9.4 40 79.4 150%

184-Day 15 47 15

Nitrogen Diokide 184-Day 9 20 9 100

* Can be exceeded oxe per wear.

t Calculated from the 181-day arithifietic mean ad geametric stardard deviation obtained

fram ambient monitoring,

** Based upon highest recorded concentrations from ambient monitoring.

Source: ESE, 1981,
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6.2 PSD INCREMENTS

Because of the difference in baseline dates as well as the basis of
emissions (see Section 3) the PSD increment consumption analysis was
different for Florida DER review than for EPA review. As such,

increment consumption for EPA will be discussed independent of Flo;ida

DER.

6.2.1 EPA Increment Consumption

The EPA baseline date is August 7, 1977, and considers actual emissions

over the 2-year period prior to that date for basellne modeling.

. The predlcted
maximum short-term increment consumption of the proposed action for|OFC
is based upon the greatest difference, on a receptor-by-receptor basis,
between the baseline ISCST modeling resulte and the ISCST modeling
results representing the proposed condition. The maximum predicted
increment consumptions are presented in Table 6-3 as well as the maximum
allowable increment consumption for comparison, This comparison shows
that predicted ground-level concentrations from the action proposed

. will not exceed the allowable increments.

The worst case impacts on Air Quality of. OFC far exceeded the
concentrations for interaction executions in the v1c1n1ty”_
Therefore, increment consumption from interaction with U.S, Sugar and:

Atlanric was not considered.

6.2.2 Florida DER Increment Consumption

The Florida DER baseline date, which considers maximum allowable

emissions, is 1974. - o S -

Grew W E ot

The pred1cted maximum short-temm increment consumption of the
proposed action is based upon the maximum difference between the
baseline modeling results and the projected conditions, again on a

receptor-by~receptor basis. The maximum predicted short-term increment




consumptions are presented in Table 6-3, along with the maximum
allowable increments for comparison. As with the EPA analysis, this

comparison shows that there is no danger of exceeding the allowable

increments,

6.3 NONATTAINMENT AND CLASS I AREAS

The action proposed by_35FC@h0uld not significantly impact any Class I
or non#ttainmeﬁt areas. The nearest Class I area is located
approximately 103 km from thejaﬁzysite (Everglades Natidnal.Park), and
the nearest nonattaimment area (excluding ozone) is over 100 km away

(Hillsborough County).

6.4 DOWNWASH

Modifications to the dispersion coefficients in the Gaussian plume
dispersion model can account for the enhanced dispersion in the lee of

nearby buildings. The Gaussian equation and a definition of the

.variables follow.

Equation 3:

-

X(X,Y;.Z.H) = —3 exp [-

270 0 u
y z

) e - £ (2] o[- 3 (5]




Table 6-3. Sumary of PSD Licrement Consumption Results.

Maximm Increment Consumption (ug/m3)

EPA i DER
Pollutant Fhr 24hr Anmual* 3hr 24-hr Annual *
Sulfur Dioxide .
OFC|, Maximm Increment Consumption 86 34 13 161 54 17
Allowable Increment 512 91 20 512 91 20
Particulate
_:.OFC;, Maximm Increment Consumption - 10 3 - o <0
Allowable Increment - 37 19 - 37 19

* Actually 18l-day average

Source: ESE, 1981,




where: x = Concentration in grams/meters3 (g/m3)
Q = Source strength in g/s
u = Average wind speed in m/s
Uy, Oz = Diffusion coefficients in y and z direction
| in meters

H = Effective height of source emission in méters

Huber (1979) presented modifications to the dispersion coefficients for
downwind distances greater than 10 times the height of the influencing

building., These coefficients are:
Oyt =9y (x+Sy) . and 0,' = 0z (x + 8z)

where: x is the downwind distance,
Sy 1is the virtual source distance such that
0y" (10 Hw) = 0.7 Hw/2 + 0.5 Hb,
Sz is the virtual source distance such that
o' (10 Hb) = 1.2 Hb,
_Hw is the building height, and

Hb is the building width normal to wind.

Under EPA's definition of ambient air, the impact from the proposed
boiler is required to be evaluated at the nearest area of reasonable

public access. The closest such area is approximately 3.9 km from the

. stack,

-

This downw1nd dlstance to thelOFCJmoperty line and a "D" stability

class were used in conjunction with Figures 4-4 and 4~5 of the EPA

guidance document (EPA, 1977) to obtain Oy and Oz values. The .
"width" of the influential bulldlng, as previously discussed, is -

97 feet, 9 inches (29.8 m) and the helght of that building is 93 feet
10 inches (28.6 m). The virtual source distances were ther calculated
to be 44 m and 0, respectively, This gives modified dispersion

coefficients of 250 m and 77 m for Oy and 0z, respectively.

\
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Both the wind speed and effective stack height parameters must also be
estimated. The S-yeaf West Palm Beach meteorological data was
consulted, and two wind speeds were selected. The higher speed of

18.4 mph was selected as approximately the 85th percentile speed. A
speed of 5.7 mph was selected as representing the lower speed producing
downwash conditions. Effective stack heights were calculated using the

procedures of EPA (1977).

The Gaussian equation calculates concentrations based on a 1-hour
averaging time. The EPA recommends multiplication factors of 0.9(+0.1),
0.7(+0.2), and 0.4(+0.2) for 3-hour, 8~hour, and 24-hour averaging
times, respectively (EPA, 1977). To represent worst-case condltlons,‘

the upper limits of the factors were used,

The variables discussed above and the maximum allowable emission rates
listed in Table 2-2 were used as input into the modified Gaussian
equation. Maximum ground-level concentrations due to worst-case
aerodynamic effects of the nearby structure were calculated. The
resulting values were then adjusted by the appropriate multiplication
factors, and a 3-hour maximum SO; concentPation of 132.2 ug/m3

was calculated for the plant, The maximum 24-hour 807 concentration
was calculated as 79.32 ug/m3. These concentrations represent
emissions from all 5 boilers and the lower wind speed and are below the
applicable AAQS. As such, the proposed stack he1ghti8h0u1d ‘
be sufficient to ensure that emissions from the proposed fangzzy do not
result in excessive ground-level concentrations as a result of

aerodynamic effects of nearby structures,

e e ——— e .
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7.0 ADDITIONAL IMPACTS ANALYSIS
7.1 [IMPACTS ON SOILS AND VEGETATION

Impacts on soils and vegétacion due to operation of the proposed sources
are expected to be minor. The projected highest, second-highest 3-hour
S0 concentration of 336 ug/m3 and Crop season average concentration

of 25 ug/m3 (see Table 2-5) are below levels generally reported as
damaging to most plant species. As an example of such damage levels,
European studies have foun% one-hal f-hour levels of 3,406 ug/m3 and
long-term means of 393 ug/m3 to approximate threshold levels for
several species (Heck and Brandt, 1977). Alfalfa, which is commonly
thogght to be one of the most SOj-sensitive species, has.a 2-hour
threshold level of at least 2,620 ug/m3d and an 8-hour threshold of

655 ug/m3 (Heck and Brandt, 1977), No data are available on the
sensitivity of sugar cane to S0j concentrations. No evidence of

damage to the cane surrounding the ASA mill has been observed to date.
‘The proposed modification will result in reduced concentration impacts
on surrounding vegetation. No discernible impacts are predicfed from

this source,

Particulate matter is generally considered to have a relatively
unimportant effect on vegetation (Jacobson and Hill, 1970), The
particulate matter generated by this source is largely ash from the
burning of the same vegetation which would be imﬁacteﬁ. Emitted
particulate will be mostly suspended and will deposit on vegetation

primarily through plume impaction.

Plant species classified as "sensitive" to NO2, such as pinto bean,
cucumber, lettuce, and tomato, displayed injury when exposed to NOq
levels of 3,760 to 4,960 ug/m3 for a 2-hour period. Extremely
resistant species, such as heath, were unaffected by an exposure of
1,900,000‘ug/m3 for 1 hour. Blue grass, orange tree plants, and rye
are all classified as "intermediate" in resistance to NO7 injury.

'According'to Jacobson, et al., (1970), NO, concentration is more

e



important to plant injury than the duration of exposure. Because
of the low levels of NOg predicted to result from the proposed
modification (less than 10 ug/m3, estimated annual average), no

effect on plants or soils is expected.

Effects of 507, NO2, and particulate matter emissions on soils are

are expected to be negligible. According to the Florida Sulfur Oxides
Study, Inc., (1978) acid rain effects in the area are generally unknown,
due to a lack of data for the region. The potential for long-range
pollutant transport or significant acid rain effects from the-proposed

source is considered to be very low.

7.2 VISIBILITY IMPACTS .

A Level I visibility screening analysis (EPA, 1980) was conducted which
confirmed that no visibility impairment should occur in the Class I
area. The absolute values of the three Level I contrast parameters
(Cl=-plume contrast against the sky; C2--plume contrast against terrain;
and Cj—-change in the sky/terrain contrast caused by primary and
secondary aerosol) are well below 0.10. Thus, it is highly unlikely
that tﬁe emissions géurce would cause adverse visibility impairment in

Class I areas.
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Nuestra Referencla
£ET-80-104

Issued : Scpt. 25, 1980
LROTOSAL -~ CONTRACT

™0 ¢+ OSCEOLA.FARMS CO,

(texeinaftexr called the Purchaszer)

FLORIDA. U.S.A.

DISTRAL, S.h, proposes to furnish o tbe rarchaser the ecu1"mcnt lic4ed
=elcyt, upon the terms and conditions and in eccordance with the sepcifi-
cations hereinafter set forth.

'

General ervanjement, prin ncipal dinensions and desicn cf the steanm gencra-

tor will e as :“o”n on +.c proposal drawing icentified on the Sumary

perfornance Sheet herein. The principal fratures of the eguaiznont are
tated irn gensral terms threughout the propesal cnd the goecific deteils

i
not fully dsscr
ra

ibed w1ll conform to the Comhus+tion Crgineering &ad DIS-

* ToAL'S stendards.
Ore (1) unit(s), two{2) drum(s) Top supworted steem generating
unit(s) type, designed.end built under corhustion Lnginecriag

{(v.g.a.) technical ezssistance and with the following main Cnaructbrl"thSo
(Cescription and charaﬁtnrlstlcc are given for ecach uait).

Supérﬁeated Stezm Generation _ . 150C00 1b/hr
Satugateﬁ steam Gencration ' N Ll
5upcrh;ated Steam Pressure - ' 250 psig
Superheated Stean Temperxalurxe o 590 :F
'Feedwater Temperature ‘ _ ‘ o 210 vF

i. .

rev., 4 Nuv. 21, 1930

Celle 22 Ho.r.?? Ediliclo Digtval — Cormnuladar 2642360 — Yentyy 7..-'6:8 — Télec C23579 — Cebles: DISTRAL — Apar ados Ad:eos O3 y 2ilal
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DISTARL, S.h.
ET-80-104
!
besigned for outdoor service balance draft and fired by
bagasse as main fuel and fuel oil No. & as

alternative fuel,

Auxiliarv equipment and instruments shall be for indoor service, euxcept

where noted.

Heating suxfaces and main furnace dimensions are shown on page 4 oZ this

proposal,

INDEX

Summnary Performance Sheet Part I
swmmary Ferformance Sheet Part II

Steam Generating Unit Performance Guarantee

Design Standarxds

Heating Suzface

Boiler, Drum(s) - Nozzles =~ Tubes
Drum internals

Furnace

Superheater

Alr Beatex

Econondzer VvOID

valves and rittings

Soct Blowers

Fuel Burning Eguipnent

Forced prait Fan .
Induced Draft Fan VOID.

Flues ©nd Ducts

Setting - Insulation and Casing
Structural Steel

Platfoyrms Walkways and Stairs
bust Collectorx VOID

Stecl stack VOID

Burncrs lanagement control VOID
Contzols

Limits of supply’ o . .

AIMIEY : List of approved Manufacturcrs:s

. 1i
kcv. 1, Oct, 24. 1980 Rev., 4 Hov,
Rev. 2. tov. 7. 1980 ev, 5 Dic,
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DLISTIWAL, S.A.
ET-80-104

STEAM GENCRATING UNIT PEPTOWHANCE GUAPANTEE

GUARANTELS

Subject to the ccnditions hercin specificd under Sceam Generating Unit
performance Conditions and the Suwamary rerformance Sheet, DISTRAL, S.A.
wakes the follcwing guaranteces : :

PEAX LOAD CAPRCITY

At a capacity not excecding 165000 1b.steam par hour, when

firing bagasse andl with Feeldwater gsnter-
ing unit at 210 F, the unit can be opcrared for one {1) hour within

any twenty four (24) hours period,

PERFORMANCY AT NORMAL CADPACITY

At a capzcity of 150000 . 1b. steam per hour when f£iring
Bagasse as specified in vhe Sumraky Periormnance

Cheat ¢ No. 2 and with Feedwater anteriny unit at 210 °F

1) "he overall cfficiency of che unit will rot ze less than 61.05zpn
H.H.V, basis.

2} the averaze temperature of the steem leaving the sugcrheoater will

be .~ 500 O plus ox minus 10 °F, at 150000 b,
steam pox houx 4 . 7 R R

3) The averagz steam pronsure leoss batvicen the steam drum
and s.H. header »ill rot eusczad 40 psi.

IO XXOaX X Tk s X E ik x xf e axiancodaod oot fernou tletkxx
xxﬁxmunsontntnxxxxxxxxxx:wiikxuxuxmxuuxixxxxx°:casxxxxxxxxxxxixxxﬁkx

4) Tha avcraqge Lotal solids in the ctesn laaving <he boiler stean drum
will ot exceed 1 ppm

-
-

Rev. 1 Oct. 24, 1980
Rev. 3 Nov. 13, 1980
rev, 4 dWov. 21, 1980
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‘ DIT 1L, S.A.

LT-80-104

DESIGN STAIDARS.

The design materials and workmanship of all pressure parts shall be
made following the latest cdition of the AS!E Code, ICONTEC norms and
Distral's Standards. Inspection if required will be performed by The
Hartford Steam Boiler Inspection and Insurance Co. Under Wnosc Inspec-
tion the pressure parts shall bz constrxucted.

WORKING PRESSURE.

The steam gencrating unit hereinafter described shall be constructed
for a maximun drum design pressure of 325 Lbs. per square inch.

FIELD HYDROSTATIC

Before being enclosed in the setting, all pressure parts shall be field
tested and made tight under a water pressure 50% greater than the above
named working pressure. The Purchaser shall make such provisions as are
necessary to deliver the water into the boiler and drain it from blow off
openings after test is complcted: The Purchaser shall further notify his
insurance conpany's inspector of the readiress for the field hydrostatic
test, and shall request the inspactor to witness this test. DISTRAL'S
responsability in connection with the field hydrostatic test is limited
to the demostration of the tightness of the equipnent furnished under the
above mentioned test pressure, provided DISTPAL erects the equipment. If
DISTRAL does not erect the equipment DISTRAL shall have no responsibility
in connection with the field hidrostatic test, except in so far as the '
materials furnished by DISTRAL is concerned.

+
MANUFACTURERS DATA REPORTS AMND CERTIFICi\TE OF INSPECTION.

DISTRAL, shall furnish two copies of the standard Manufacturers Data Rep-
ort covering the fabrication of all pressure parts in the DISTRAL shop.
Fcllowing inspection during fabrication in the DISTRAL shop of all pres«
sure parts by an Inspector of The Hartford Steam Boiler Inspection and
Insurance Co. DISTRAL shall furnish twe copies of the Certificate of

- Inspection. The lManufacturers Data Report and Certificate of Shop Inspec-

tion will certify that all pressure parts of the unit have been construc-
ted in strictaccordance with the latest rules of tne A.S.M.E. Steam Boiler
Construction Code, and that the inspections made by the represcntative of
the Hartford Steam Boiler Inspection and Insurance Co. disclose the mat-
erial and workmanship of all pressure parts are in accordance with the,
-approved practices of koiler fabrication and in accoxdance with A.5.M.E.,
Code requirements.

‘All heating surfaces listed herein are approxirate and subject to change
following a detailed design check aftex contract awvard.

. Rev. 3, Nov. 13, 1930
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BWEATING SURFACE

Each unit will include the following rominal heating suriaces @

Convcc.ion voiler curface . 17243 sq f{t

cter walls in furnace !P__J'"tud) ______ 2702 ___sg ft
Quncrncatcr _..5%25 sqf
Econonmizer - sq ft
hir heater - . - 24870 sq ft
Total furnace volume . 11604 _ cu ft
Total furaace suriace BLR.HMLGL) e 2848 __ =59 ft
Furnace dopth __ (6093 mm) T X U
Furnace wicéth (4200 1) : 16.03"

1

‘Boiler ard water wall heating curface consists ¢f all on the heat-transfer
apparatus in contact internally witih the water or wet steas heing heated
ané extcrrally with gas or reiractory seing cooled, in which the fluid baing
heated forms part of the c1*c41at1ng system. This surface is. measured on
tne side recciving heat, : ‘

Water wall neating surface in the furnace, is measured as projected crea.

All other boiler surfaces, including screen tuces, are noasured on that
portion of the circumfercniial and the exterded. metallic surface xeceiving
heat., Suvrface is not irncluded in rore than one category.

Superheater surface consists of all of the hear-transfer agparatus in cantact
internally with steam being heated ard externally with gas or reiractory belng
ccoled. This surface is measured on the side recciving heat.

Net heat release factor is the heat fired per sq £t of heat absorbing surface
in the furrace. ' '

Furnace surface is the projecied area of tubes ard extended metallic suriaces
on the furnace side inclulding walls, f£loor, reci, partition walls, and platen
and the area cf the planc of the furnace exlt winich is dc~1ned as the entranc
to the convecoion Lhuu buw

Rev. 1 Oct, 24, 1980 _ -5 =
rlev. 4 Wov. 21, 1280
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DIGTRAL, S5.A,
ET-80-104

BOILER

PDISTRAL, S$.A. shall furnish for the unit one (1) BRoilexr of
16397 sq, tt. hcating surfoce, as shouwn on the proposal
drawving. :

COILER DRULS

Boiler drums sa2ll be fusion welded to meet the requircments
and unédcr the inspection of The Hartford Steam Roiler Insccc-

:
tion and Insurance Co. strictlv in eccerdance with the
A.S.M.E. Code, Class I Specification for £ired prescure vessels,
including stress relieving and ¥-Raying oI welded scans., Druns
shall be marufactured o 70,000 lb, tensible strength steel.
Drums snall be ecuioped with ©One (1) 12 x le"

mannolz with hinged ccver (in cach head).

DRUH SIZES

.

Prum diancters, thicknesses ard lengths shall be approximately
as stated bolow e .

: Approxingte
Insida Wall Overall
Diametex in_ Thiskness in Length
Stecam Drum (Yol S1-178" 20*-Q"
Mud Drun 42 7/8" 207 -~0"
[ 3
Nov. 13, 1980 ' ~ 6 ~ 1 of 3




Nlczzles
Description

Steann Outlet

safcty Valve
Feed Inlet
Bléw-off
Water Coiumn

scot Dlover

Feed Waler Rcgulator

Cont. Elow Down
.Boiler vent
Chemical Feed

. Steam Sampling

rtomizing Steam

Renote Level Indicator

Steam Gauge

Supcrheater Steam Gage S$.0.H.

Locaticn

(Aomaxnixan)
{Supcrncater)

Steanm

Steamn

Drum

Drum

ed-Droam

Steam
Steam
Steam
Stdam
Stean
Stean

Steanm

Stean

Stecam

Drumn

Drum

Drum

Drum

Drum

Drum

Drum

v Drum

Druan

v

Drun

Supcrhecaver Safety valve S5.0.H.

Superheatar vent 5.0.1,

Supcrheater drei

Rev. 4, Nov. 21,

n

_Rev. 3, Nov., 13, 1980
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1o, &

cize

Cuening

Oneg

1o
One

WO

(1}

(2)

(1)

(2)

Four (4)

One

VIO

One

Cne

Oone

One

Cne
TwO
-Ona
Cne
One

one

(1)
(2)
(1)
(1)
(1)
(1)
(1)
(2)
(1)
(1)
()

(1)

5.0,

12||

4"
4n
1-1/2%
1-1/2"
om
1
1"
lll
1w
3/8"
1-1/2"
14
1/2%
172"
3n

.L‘Il

One‘(l) “1;1/2“

TVDC

-

rIG

FLG

S.W.,
S.W;
S.ﬂ.
S.W.
5.9,

FLG

2 of 3



Rev'n . 3o NOV| 13. 1980

S T e e e DD, e

DICTKAL, S.A.
E1-B0~104

- TUBES

Loiler Ban!t Tubes shall be clectric resisntonce welded.
2 0.D. tuncs chall be cpaced or 4,.53"%x3,.94" canters. lia=~
terial sp~178 Gr a. Wall thickness = 0.105" ‘

Tubes in the reear water wall chall be arranged to form a slag-
screen with tubes spaced on 7,.874"  ccnters.

Tube ends shall enter the drums radially, with full parallel
becriny thru the drunm plate.

Tube holes shall be grooved end counterbored in accordance
with DISTRAL'S Standaxd practice. -

DRUM HANGERS OR SGADDLES

Tne Ceoumpany shall furnish Hangers a5 reguired to supgort
'pciler fren supvorting steel. liethed cof sumpert shall be de-
signed to permit frce cupansion cf thié unit under service wvith
out placing undus ctresscs on any part of the unit or strumctur-
al steel.

ITTERIAL PIPTING

The C0m§any shall furnisn internal feed, chemical feced distri-
buting and blow off piping. ‘

Rev. 4. Rov. 21, 1980

- 6 ~ 3 of 3



DIL.o AL, S.A.
ET-80-104

STrAM PURIYYING APPABATUS

The Company thall furnish and install in the steam rclcase drun of
the boiler a Stecam Purifying System.

- ST PURITY GUARMNTER

The Corpany guarantees the purity of stecam leaving the steam puri-
fying system to be such that the total c¢ntraincd scolids ghall not
exceed 1 ppm bascd on water conditions stataed below.

BOILTR WATERMD FZZD VATZR COMDITIONS

The following conditions shall be cstablished during testing for

acceptanée of guaranteced steam purity :

a) Boiler water concentrations shall not exceed the values stated
below for the corresponiing drun coperating pressures i

Maximun Boiler ' Total suspended Eoiler Drum
¥ater Concentration Alkalinity Solids Operating
ppn ppn ppm Pressuxe
' Psig
3500 700 ° 300 0 - 300
3000 ' €00 : 250 301 ~ 450
2500 500 150 451 - 600
2000 400 100 601 - 750
1500 300 60 751 - 900

1250 250 4Q 901 -1000

v} Tae total cuantiuy ©f oll ¢ grease or subotrpoes vhich are extract-
eble either by sulphuric ether or by chleroferm shall not excecd 7
ppm in the boller water whan tne sarple being tested is acicdified to
1% nydrochloric acid, or 7 pem in the fecd water whcn the semple being
tested is first concerntrated at low temoerasuze and pressure to the
same ppm total solids as the boiler water. ‘The Company shall rot be
responsible for carrvever resulting from the presence of oil, grease
cr cther foam inducing materials.

-7 = : l of 2




. C..renl, S.A.

ET-80-104

€) .mailer water samnles fcr testing shall be taken frem the
‘conninuous plowicwn andé shall be cosled to prevent flaching.
sam=ling and determination of bpoiler water cenditions shall
ba under methods contained in ASTY Spocial Techrical Publi-
cation No, l48.

d)} wwater counditient swvecificd above are not intended to be the
Company's recormendations fer correct boiler water conditions
£o be rointained. The ooiler centractor is not sufficiently
familiar with the nature of water available for boiler feed
and water treatment is peyond the ccontrol of the Ccrmpany.
Therefore the Company shall rot be held rosrconcible for damages

» caused by intercrystallire craching (caustic esbrittlement),
cerrosion, scale or other deposits on thiz internal surfaces of
"the steam generating ecuipnent. '

TEST PROCEDURES FOR TOTLL SOLIDS IN STEAM

4
The total =olids in the stean may be determined by graviretric or
corductivity procedures. If the corductivity method is used the
sample shall be treated to separate the rcacily removable non~con-
densible gases, and theo total solids as indicated by this test shall
be corrected to comnensate for any ammonia and other nen-cordensible
gases wnich reomain in the ¢e-gassed sandle. Shouild the total solids
in the condcnsed stean be deternmined by the ¢gravimetric precedure,
the method employed shall be that whichh is specified in the latest
edition of Standard Methods of Vlater Analyvsis, purlishned jointly by
tne Anerican Water YWorks hkssociation ard Trne American Public Health
Associaticn, or other approved methed. For the purpose of measuring
perfiormance, total solids in the steam shall be determined by test-
ing ne less than ten samples of condenseé steam and teliing the aver-
age of all results. )

- - 2 of‘2



D15TTAL, S.A,
ET~ 80-104

FURIACE

The furnace shall be of the welded wall construction, ﬁxnuxukxka
P AT VISRV S B RTINS RIS T R Kb § S

Tuhes will be sacured to headers by welding ond riser tubes to
drums by rolling | Tubes snall be eleciric rezistance welded

.

DISTRAL, S.A. shall furnish all reguired material propexly designed
for _ample circulation.

Thickness of tun2s, headexrs, risers, feeders and downcomers shall be.
ac required by the LSME Boiler Code

DE3TIGN DATA

viall Tube 0.D. Tube Svacing - Material
Lateral 3 x 0.15Q" 3.937" (100 mm) SA-178 Gr A
Frant, Reax ‘
roof 3 % 0.1s0¢ 3.937 {100 mm) SA-178 Gr A
Headers

. . \ , '
Each header shall be suzplied withrecuired hand holes to be closed
with hand hole covers and Flowitallic or similar caskets, Moasreohbon
Nl S V= SVST o SLRAME §7r QAR TS T4l S o' 8 '

-~
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DILTEAL, S.A.

E~-80-104
SUPCRIEATLR SPLRCIFICATIONS
COUSTRUCTION Superheater eluments, headers, connections and spacers will

bo of suitable material and thickness for the pressure and
temperasture encountered and in accordance with the ASME
poiler Code. Elcnments shall be welded to headers.

DISTPAL, S,A. sha2ll furnish supecrheater elements and headbrs, complete
with rcoguired steam connections to drum, element sbhacers,
irzrediately adjacent supweorts or hangexs, and thernometer
or thermocounle well at supcrincater outlet, therrmowells -

fore and zfter attemperator Lf supplied, and differential

gage,
Superheater outlet connection ocutside of setting.

‘Superheater heating surface is stated on Heating Surface
Sheet herein,,

L

* . DESIGN DATA

hNo. ogﬁgpcticﬁé vilde - 30
No. of RoWs Decp 4
Tahes @ Punaper 3N
Dianeter . ;:é?h“xqilsawi
Material EA-192
Tub2 Spacing s . g
Transvorse 5.91"
Front to kack g 6.00
Inlet HKcadcrs '
Bumver
Diamcter
Material

Mamrber
Diameter
Matvcrial
‘Location _ .

Outlet Headgzs t

amer onnr’ (1)
Dieneter 12-3/4°
Material SA~106 Gr B
Outlet Connections )
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' DISTUAL, 5.A.
15 T-80-104

AIR HEATER

The Company shall furnich for the stean gencrating unit orne (1) Tubulax Aix
Heatcr of 24870 effective heating surface. Alr heater shall have

1 gass pacses and 2 air passes.

IR MTATER TUBES

r

Air Heatcr tubes shall be welded, 2-1/2" 0.D. x 0.095" . © thick.

A 513 MT 1010

Corbustion gases shall pass thru the inside of the tubes and a2ir to be heated
shall be in contact with the outside of the tubes. Gas and air shall be in
counterflow. Air shall enter at cold cnd of air heater thiru a plenum chamber
+0 cbtain immediate. and upniform distribution of air over a2ir heater surface.

TUBE SHEETS

+

Air heater tubes shall be ctraight and. expanded into unper and lower tuke shecets
not less than 1 thicl,

CASING

Air heater shall be completely encased in an air-tight steel casirng, constiucted
of flanged No. 1C gauge steel pancls. Panel joints shall be made &ir tight by scal
welding to insurc air and gas ticghtness under operating conditions. Air heater
cesing shall ke heavily reinforced to prevent pulsation ard distortion urnder the
pressure differences occurxing., :

AIR A¥D GAS IMLET AND CUTLET

Air and gas inlét ard outlet openings snall be equippad wWith flangcé for connecki
of alr and gas ducts,

The entire air heater structure shall be so designed as to permit free expansion
oZ the air heater elements urnder scrvice without placing ctrains on any part of
the unit. ’ -

Rev, 4, Nov, 21, 1980




DiSiHAL, S.A.

ET-80-104

VALVES AUD FITTINGS

DISTAAL , S.A. £hall furnish for cach unit the following set of valves and
fittings brards and diameters can be changed after final design,

CAFTTY VAINVES.

SET
oTY SIZE IN. MAKE TY P  PRESS, PSIG.  _ LCCATION
One (1) 4» Consolidated 1811 pa 325 Steam Drum
One (1) 4n Consolidated 1811 NA 335 Steam Drum
Cne (1) - Consolidated 131) MA 275 Sup2rheaterx
E_E_ED'-.'.-\".‘E:‘.R VJ\LVES | PR,.".-SS R
_CT? SZRVICE MAXE _EI‘IDS ) STZE RATING PSIG
One (1) Feed Stop Edward 318 FIG . 4n - 300
One (1) - Feed Check Powell ,30561 A FLG 4n 300 -
_ RERiSERMERRRK ~ : _
Two {2) F.w. Gate By-Pass Pocwzll 3003 FE rLG an i00
One (1) .F.¥. Globe By-Pass Edward 318 FLG 4n 300
BEL7 CFF AMD DRAIU VALVES . e PRESS
QTY LOCATION MAXE 7 ENDS CIZE RATING P
™G  {2) .Sats tiud Drum Edward'144131443 | Poe] 1-1/72m oo’
Ffour (4) Sets V. ¥. Headers Edward 1441-1443 FLG 1-172° 300
Cue (1) - Surerheater Ldward 848 Y 5., a-1/2" 600
One (1) Soot Blowers Line Edward 848 Y S.M. . 3744 600
Four (4} tiater Coluns Taward 848 Y S.V. ) 3/4n 600
Four (4) . Water Gauges - Edwaxd 848 Y S.W. /8" 600

Wlater wall blow-off valves are distributed as followa,
Loway Front Water VWall Header. Qty, Gne (1)

Lower Rear Watzr Uall Header. Oty One (Y)
Side water Wall Header. Qty. 0az (1) _on_each

Rev, 3, Nov. 13, 1980 . . , o
rRev, 4, Nov., 21, 1960 :
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ET-80-104
OTUSR VALVES AIM FITTINGS
PEESSURE
. RATING
oY SERVICE : MAXE SIZE EXDS PSIG' ’
one (1) Yton Return Edward 302 124 FLG. 300
one (1) Chem. Feed Stob Edward 3624 1/2v S.H. 1500
one (1) Chem. Feed Check Edwaxd 2674 1/2¢ 5.W. 1500
One (1) Drum Vent Edward 848 Y 1« S.W. 600
One (1} Cont. Blow. Down Hancock 5525 W 1" §.W. 600
One (1) S.B. Shut-off Eéward 049 Y v S.H, 600
ore (1) S.B. at brum Edward 340 ¥ il S.W. 600
One (1) Steam Sampl. Edward 848 Y a/a" 5.W. 600 -
ne {1) S.H. vent _ Edward . 848 Y " S.W. 600
One {1) Drum gage S.0. Edward £48 Y /2" S.M. - 600
one {1) S.H. gage 5.0. = gdward 848 Y 172" SM. . . 600
-One (1) Atonizing §.0. Edward 848 Y 1-1/2" S.W. - 600
™0 (2) F.W. reg. S.0. Edward 848 Y " 5.W. - 600
Two (2) Remote level 5.0. Edward 848 ¥ 1 s.\. " 600
. . )
one ,{1) Steam Gage Ashcroft 8-172° § pial (0-500 .psi) S.D.
One (1) Steam Gage Ashcroft 8-1/2" @ Dial (0-500 psi) S.H.
SXERNXGRERX ) ) .
VATER COLUMH AND ACCESSORIES
DISTRAL shall furnish two (2) water columns each composed of,
One (1) Water Column Reliance W~350
Cnhe (1) Sets3/4" water gage valves Reliance 404 RS
Three (3) - Gage cocks Reliance 451
30 Ft Chain for cocks ‘ .
Kok rkx  2rxiIxIosedsmx
£rn ) AT XD TORE ST ANA RY DARYRNERISK
one (1) - simpliport ported Bi-Color P-3005
REHMOTE LEVEL AND ALAR! , -
* Cne (1) Remote level Reliance EYE;HYE E-~351
One (1) EA-17 levalarm 10¢ated i one water column
3 -.\‘
Rev. 3, Nov. 13, 1980
Rev. 4, Nov, 21, 1980
-12- ' 2 of 2
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SCOT BIOWEPRS

DISTUAL, S.A.
L7-60-104

DISTRAL, S.A. chall furnish for each unit the Soot Blowing cquiprent as

described below 3

Equipment as fabricated by any manufacturer named in "List of Approved

NMenufacturers” .

Stecam for Soot DBlowing shall be taken £xom the steem drum
°p  approximatcly

at 290 rsig.and 419

Soot Blower Descriptive data

No. TYPE

One (1) Retractable
Threa{3) Rotary
One- (1) Retractable

o LENGTH OR

MODEL LERGTH OF TRAVE LOCATION
Electric . 16 -0 'Superheater .
Haqual 1gt'=-O" tain Bank
Electrie 1g'-Qn Air heater

Long Retractable soot blowexs shall be complete with electric motox

o’

Potaries soot blowers shall be complete with chain for manual cperation,

Air heater cleaners shall be complete with electzic motor,

Rev. 3. Nov., 13, 1980
Rev. 4, Nov. 2}, 1480

- 13 =



® . ' ¢ . ' _ " DISTRAL, S.A.

L~ 80-104

FUEL FPIRING  EOUIRNENT '

GAATES

A. TZAVELING GRATE

DISTRAL, S.A. traveling grates are designed and built to efficicntly burn a
vwide varicty of coals as well as other low heating value fuels like sub-bitu-
mincus coals, lignite, bagasse, wood and celluleose tyve refuse fuels.

Each grate is provided complete with grate surface elements, drive, drive
shcft and idler shaft with adjustable bearing, ncccesary chains and sprockets
independent undergrate zoning with dampers and support steel frame.

The grate driver is of the Hydraulic type with oil and dust tight housing. and
ecuipped with flow control valve for grate speed regulation, .

Grate Arrangement Rear discﬁargeﬁg ' Front discharget]
. Single unit X : -+ Toin unit

Total grate width 151 -on E] []

Length between shafts 24

Effective crate area 337.5 sq.ft.

B. DUMPING GRATE vOID

'DISTRAL, S.A. Dumping grates are provided complete with grate surface elements,’
supporis, durping mechanisms and in sections acress the furnace width.

Operating media 3 StEamD - nir(]
urher of sections wide '
Dumping mechanisms per section
Grate width

Grate length

Effective grate area

C. VATER CCOLED GRATE F[ ] voip v [

DISTRAL, S.A. Water cooled grates are supplied complete with goate suxface .
elements and support elemenis 2o furnace f£loor tuves if required.

Grate width o o
Grate length
Effective grate area

Toen

i'ev. 4 liov, 21, 1980
o - 14 - . lofq
T e



- e

it ghew i B eS8 e S G el T

- e

. | '
. ) ) DIGTEAL, 5-A.

L1- 80-104

CE'EPAL NOTE :

.

The Stoker or grate supplied by DISTRAL, S.A. is to rest on foundations
or steel structure provided by the purchaser at stoker or yrate base line

elevatiqn.

- 14 - ' 2 of 7




‘ . DISTRAL, S.A,

Lr-30~104
FUCL FI‘{I"" F.CUIP.‘-'.I-‘._.\_J'_L‘.
FLLPLRS
FOR RUFUSE FUCL (BAGASSE, WCOD, ETC)
Ff ‘E-;'r-r
Four (Z) feeders including housing, obscrvation dcors, drive and idle

shafts, conveyinjy chain and sprocket wheel,

F"LD“R DPIVE
Each fecder is driven by one (1) Reliance Elcctric Co. Recves Varis peed
Pulleys or ecuivalent motor including starter. )

COWITCTING CHUTE (S)

Four (4) Chutes of hot rolled carbon steel plate, 3/16" thickness,
cnutes connect each refuse fuel feeder with the corrosponding pneumatic
distribuitor.

PNEZUMATIC DISTRIEUITOR : -
Four (d) Pncunacic distwibuitors including adiustable distribuitor tong
obscrvation doox, housxﬂ, and airs co.“cct'on.

P‘JEU.‘-LP.TIC CT ’I‘RI”’]I’“Ox ) .
Tnhe air for the on ez tic ulSC_LDulLU is taksn from the fellowing fan(s).
Characteristics are given for each fan. Fan by any nemed in List of Axpros

Quantity . __Ona (1) Hanufacturezs,

Fan Capacity 103147420 ;_.B/lir/“ Design _2300 PA SIsW
Total Static Pressure 2) 14 in ¥g. Size 2600

Zlevation h__} D_,__. rT Arrangerment 8

s1sw X oiow [} I T La.rpl
PNTIMATIC DIHTRI"UI'I\JR FAN D’.IV"

Fan crive is 5‘“ch[§J . 'Dual[:]

P_LS('."I‘EIIC VATCR DRIVZ

-Eacha fan is driven by a electric unkequxval~“£ sguirrel cage inductic
motor 40 -HP, 3¢C0O RPM,460 V, 3 PH, std, protection, 1.15 service ££

. The starter is supplied by nthers.

TUEDINE DRIVE  u.A.

Each fan is drlven by a 'ferry or ecuivelent sceam turkinse iU, stcon as
PSIG, °F and cxhaust pressure of PSIG. Turtine is direct
:coupled[:]_ reduction geax coup4ed[:J

’
PUZUMATIC DISTRICUITOR AYTR DUCTS

~This duct gystem is for intcorconnecting .-the pncumatic distribuitor fan(s)

to the preumatis distrubuitor asscemblies at boiler furaace.
Airc cvhzll ke tcken from Alr Heater Air exit duct.

FILATING COYNTROL FEED A’I’"n’\CiL‘ =hT

For nttacrient Gf autoratic foed c0ﬁtr0] to a single peoint a disconnect

dovice is prosided for each feede

Rev., 3, Nov, 113, 1980

. wov, 21, 1200 .
Rev. 4, hov ' - 14 - | 3 of 7
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DISTPAL, S.A.
- 80-104

FOR CCAL vOID
FEUDLR :

ST srreader stoxer feeders with adjustable districuitor blades,
adjusteble gates, dust tight gear case and lubricating mechanism and wa-
ter cooled housing and bcaring.,

FEFEDYR DRIVE VYOID
Feecer crive is single[fj pual {_]
FT“CT—\IC DRIVE vOID
Zach tan is driven by a Pellapce Electrlc Co. Receves Varispeed Pulleys or
equivalent rmotor including starter
TUR3INE DRIVE VOID
Each feeder is driven by a Terry or ecuivalent steam turolne with steam
at P51IG, Cp and exhaust pressure of PsiG.

]

!

. \
3, Rov, 13, 1980 . S
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DISTIRAL S.A,
LT -80~104"

FUEL FIRING ECGUIPHMENT RUXILIARIES

A.- FRONT PLATE

Width and height as required by the deslgn.

B,- QVERFIREZ AIR SYSTEM

This system includes all necessary *‘ducts and boiler furnace nozzles
to take the overfire air into the furnace. Air shall he taken from
the air hecater air exit ducts. .

C.- CINDER RETURN SYSTEM DO NOT APPLY

The cinder return system is complete with pick-up and reinjection
nozzles air ducts ond air-cinder conveying piping. The cinder is
' reinjected from the following points s '

Boiler bank hoppers []'

]

Rev. 3, Nov. 13, 1980

- 14 - . S of 7
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DIST AL, S.A.
ET- 00-104

E.- COAL LBUNXLRS 3 VvolIn

F.- GENZRAL ROTES

1.- Unless otherwise stated the pneumatic distrikuitor system, the overfire
air systesm including basic assemblies, air ducts and fens and cindex
return air ducts and fans are designed for a marirum air temperature of
100 °F and an air velocity of 2500 f.p.m. Air ducts are of hot rolled
carbon steel plate 3/16" thickness. '

Noneé of the Air ducts of fans supplied are insulatéd and thef are only
shop primed. ) '

If hot air is reguired for any of these systems the design will be chan-
ged accordingly and for air temperatures over 150 ©F the fans and aix
ducts will be insulated with mineral wcol and covered with flat aluminum
22 ga. sheet. :

System air design temperature if higher than 100 °r

Pneumatic distribuitor 420 . °p
Overfire 420  ©°p
Cinder Return, . vaIip. . °F

’

- 2.- Voltage for feeders drive motors is 440 Vv, 3 PH.‘ 60 Cy,

3,- Coal size 3/4" x 0 with no more than 50% through 1/4" round mesh,

v

. Rev, 3, Nov, 13, 1980
'~ Rev, 4, Nov. 21, 1980

- 14 = ' 6 of 7




® ) DIL.3hL, S.A.

LT~ 080-104

FULL FIRING ECUIPMENT. BURNERS

‘Burner equipinent and burner windbox will be as described below

burner windbox will be of welded steel plate construction. All parts will be
properly supported, stiffencd and made cormercially tight. Provision will be
made for support of the burners,

Burners will be ;

As manufactured by any of the named in tho List of'hpprovcd Manufactuvers.

Type , o ¥-26
Kumbez : T™wo (2)
Suitable for Fuel oil No, 6

Required gas pressure at burner

Pequired 6il pressure at burrer 130 psig
Required oil viscosity at burnex 250 ssU
Recuired steam pressure at burner 20 psig

Burner equinment will include the following

One (1) Forced draft register complete steam atomizing oil unit, flexible
metallic oil and steam hose, manual oil and chut oft and check valves with
burner fittings suitable for negative furnace firing and gas electric ignitor
with transformer.

HOTE ; Fuel 0il operation shall e made in manual mode.

Rev. 3. Nov. 13, 1080 )
Nev, 4, lov. 21, 1980 - 14 - 7 of 7
Rev. 6. Jan. 8, 19491




" ' DISTP;  S.A.
. ET-80-104

FORCED DRATT FAN

DISTRAL, S.A. shall furnish fer each unit the following Forced DPraft
Fun {5) :

one (1) Caicago Blower or cquivalent Fan (sj, Dcsign'
Arrangement 3 Size 49 RRS%X DIDW, including :

Inlet boues [:j Inlct Damper [gj I.v.C.

. Indeperndent Pedestal {ij Mtlet Damper {x]

Sole Plates [:] Inlet sexeen [:]_

split housing | Eg] Kousing Drain [:]
) :

Access Door [g] WK® = 1571 Lb-Ft?

pest block conditions are Lased cn the following marcirs applicd to the
calculated regaireasnt at a stean capacity of 150000 PPH when firing

Bagasse at an ¢lovaticn of 100 ft ahove sca level.
Air or Gas vecicht 20 Y
-Stotic Pressure 44 1
Air Temperature + . 20 Op
: . AIR CR
Perforrance Point LB/HR . s.p. Gas Temp R.P.M. B.H.P.
In Wg. Op
Fan Test Block 294287 . 11.45 100 1200 154
Fan Drive : Each fan shall be driven by an * or ecuivalent electric

notor 200 HP, 60 Cy, 3 PH, 440 Volts, and 1200 RPM,
Type : Sguirrel cage induction

Protection Standard

Enclosure T.E.F.C.

Service Factor ;3 1,15

Starter : By others

* rFor any of the nemed in the "List of Approved Manufacturers";

- 15 =
Rev. 1 Oct, 24, 1980
nev, 3 wNov. 13, 1930

rRev. 4 lov, 21, 1980
Rev. S piec. 3, 1980




DISTRAL S.A.
ET-80-104

INDUCED DRAFT FAN (BY OTHERS)

The following are the design conditions for the induced draft fan which shall
be supplied by others, and based on the following margins applied to the cal-
culated recuirements at a steam capaclty of 150000 LB/HR when firing bagasse
at an elevation of 100 Ft above sca level. :

Gas Weight . 20%

Static Pressure 4445

Gas Temp. + 50 °F

performance Point. LB/HR. SP Gas Temp RPM BHP
In Wg °F

Pan Test Block 382613I 491

The design SP shall be determined by adding the dust collector equipment
pressuxe drop €0 5,25 in Wg. times 1.44.

Tnlet and oputlet dampers, and drive equipment shall be by others.

Rev. 3, Nov. 13, 1980
Rev. 4, Kov. 21, 1930
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NnISTIAL, S.A.
£~ 80-104

DUCTS

PISTRAL, S.A. shall furnich for the unit gas and air ducts as described
below 3

GCas and Air Ducta shall be 174" and 3/16" stecl except where noted to
contrary, c¢f air tight weided conctructions with £langed field connece=
tions, continuous scal welced to insure air ard gas tichtness. AlL alr
and gas ducts shall rc properly reinforced and ctiffened for the opecrat-
ing air and gas pressure &nd tecperatures which shall be encountered
under all conditions of cperation cuarantecd. Expansien joints shall be
provided where rcequired. '

All hot air and gzs ducts to be insulated shall be provided with ncces-
sary ribs ox attachments fox proper fastening or wiring in place of in-
sulation.
Supports for all air znd gas ducts for hanging same froa the ;upporting
steal shall ke furnished by the Company. ' :
]
Adlxr and gas duckts are designed for actual velocities up to 3000 and
2500 £.p.m. respectively. )
) AIR DUCTS

rurnish
Forced Draft Pan to Alr HEALET e s nrresensnnrrsassnasssssnanrsneees {3
Forced praft Fan to Stean Alrx LT R L i }
Air Heater exit to distrilutor system...........................uﬁg
Alr peator to Grate Flemaa and Burners WindboX..esseeseessess-osof¥
" Air Heatec exit to overfire SYS5eM.sesercussarasssoresansrsnssrvoeX

.

GAS DUCTS : | Furnish’

Pollar t0 CoOnARLizZer ieiescnsessrsosnssssssessestarvactrsssanstesns
Ecoromizer to Alr Heater........................................{j]
Feonomizer to Dusht Collector..csivscssscnccvasonensonnronrentotes
Econondzer to Stoel CEAC . s sesascocsatansassnncsassssssssssoscns
Tcerenizor Lo Induced Drafl Fan....cessiacrsescerconacanssscccse
Poller £0 AL Ieatel. .ot sesrsscsosonssossssasnactsscsncarccse
Alr Seater to Dust CoOllechDr. iseeceesraarssasassocsnasnccercccse
Li= Heztar to InAnced N7aft FaAN.,cessesintorrernoscescnoncssonncs
Alr Eeater to St2el S5ack..eesssecercrsrorsesavacncncnnosrsrroas
pust Coliector to Inducoed Draft FaNeeesescsrecrrecsncsrncrcnnces
pPust Collector to Stecl GEACK . cvsasasrosashrosstantossssonsassons
Boiler to Induced Draft PAN..cesseessscccsssrancsctesencnorsnrios
Boiler O SEECL SEaSN.uee.veess-rosssosscassancnnsacsasnssrsoses
Induced Draft Fan o Stecl StacK.sesssacresccavcnrsncracercsncsns

!

a

snen

aw

mmi|a)

3

" Rev. 3, Nowv. 13, 1980
Rev. 4, Lov, 21, 19&0
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. ; I 1AL, S-A.

£ 80-104
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S00T EOPPERS

DISTRAL, S.A. shall furnish scot hopperé, of 3/16" steel for the rear pass of
unit to serve boiler approximately as shown on prooposal drawing.

soot hopper surfaces shall be provided with proper fastening for wiring insu-
lation in position.

- 17 - ' : 2 of 2




nev

-

DI-)'Lrl _}\[,‘. S .A -
# ET-80-104

SETTING, IRSULATION, CASING
[ .

Setting, ingculation and casing is sugplied for welded wall. arrangement in

furnaces.

The enclosure for the furpace and convection pass shall consist escentially
of continuousiy welded fins between 2djacent tubns of all peripheral walls,
backed by insulation. EEX{QT oy irCdIue NN ERATENLXERRYARNE IR R RIXESNRSSXD
PRI B AT MITEP SA LR LIRITS VurS BRI ECH SINBL DT IS0 5. 90 L s fslodnt o3 mF SouTb K PN S SIPLE S LG AV TS Xt e S ILY: 18 1E

Arsnbveioxmx
e DEIMER BT RS SRt A Sh S AR RN EE e emmxx\{y,wmzmhc‘zw}mu.xm A S ¥ 4 &

l.l"..--.i..a

RoxXZox Jh/xha¢acbkcaa¢¢qx
rRcof tubes shall be arranged in a similar way as described in point 1
tube wall and

where transitionwill occur between the integral fin tyg2
plate type seals, the transiticnwill be made by scalleopad bars,

All castable refracteries and 59901a1 shapes, as reculred by the design,
will be furnished, ' .

DISTRAL, S.A. shall furnish for the unit insulation materials for the
following surfaces described below ; :

prum (s} RYEAS XA RRREA DAL D AXAE N DX AUXEARRR
Excesad  superneater header (s) ends

Exposed portions of water walls Icecder tubes
Exposed Wwater wall header (s) areas.

Hot gas flues end hot air ducts

Sovot hoppers

DusTxEDldvroboisn " v
Indureds Erauli Dens '

Air heotrer Casing

Soot Blowers asdxbgaxXYasmduydxbaiXeeinpingxanix i e
SrEEMEnIts

Burners Windbox

Insulation shall consist 0f nineral wool, block insulaticn or a combination
of toth, @s zeguired by DISTRAL, S.A. standard practicde. Total thickness of

insulation shall be not less chaa the following. .
Temperatare range *c Insulation thickness. mm.,
up to 204 51
205 te 259 ) ‘ . 64
260 to 315 : ) 76
316 to 370 . ‘ 89
371 to 481 . 102,
482 to 592 ) . 114 ‘ ‘
593 to 704 127 .
1 of 2
<3, Nov. 13, 1980 ~
2" e’ 23" Yanp N
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DISTHAL, S.A.
ET80-104

6. Refrsvtoryitilome orall ey wnpobiodadoscbodtenabanboazdarat oodoche
rusraticd botwnrn e cuceniooviioootubesanth theinzulabionax

7. Quter firish shall be supplied as follows.,

Furnace walls and lateral walls of boiler bank shall be covered with
aluminum lagging 0,04 Thk,.

Roof shall be covered with carbon stcel plate # 10 Ga,
Alr hecater external casing shall consist of alwninum sheet No. 22 Ga.

Ducts shall covered with aluminun sheet No. 22 Ga.

8. Access doors and cbservation doors shall be supplied as follows :
(16" dia. doors are hinged; 14" x 18" doors are polted,.)

Type Quantity . size Location
Access ™o (2) g len Superheatex
Access One (1) 14" x 1lgn Air heater gas dQuc
JREEZER fxxmacgixd, Pl la §1 L4 rachocaibaabax
Access ] As req'd. ) 14 x 18" Dust Hoopers
Chservation Twelve (12) ‘ 4 x B* Furnace La%. Walls
Access T™wo (2) ‘ 14" x 18" - Ungexrgrate Plenum
4
. N
Rev, 3. Nov. 13, 1980 - 18 - 2 of 2
° . SN
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DIS I‘l-"n'\L, S.A.
ET-00-104

STVUCTIPAL STRTL
gt -

DISTPAL, S.A. shall furnish the structural steel frame required to support
the ecoulipnent suznlied Dy DISTRAL.

Such steel members as are indicated to be existing oxr marked () on propos=
al érawing shall not be furnished by DISTRAL.

Tne structural stecel frame worl chall be designed in accerdence with A.T.S.C.
Zormulae, rules andéd requlations. £ield conncctions shall be designecd for
z2lting, or ficld welding. at the DISTRAL'S, option. :

.

Unless specified and described in detail hereunder the steel frame work fur-
nished ny DISTRAL S.A. snall not be designed er constructed to carry the Pur~
chaser's building loads, bunkcr loads ror any other lcads of ejuipzent not
furnished under this contract. Thne structural! steel frame work shall pe de-
signed for a seisnic shock of 0,1 ¢ and a wind load of * 1LBS per sq.
ft. o wind load will be consideyed if the urit is for indcor installation.

£risting Steel

mhis prooosal) does rot include the cost of pessible alteratiors to thz Pur—
chaser's enisting steel woxzk nor the cost of drilling Zor cconnectlons to
steel work furnished by others if necessary to aczcocrmredate the ezuipment
nrovosed herein. If alterations or drilling of existing steel work orx steel
work not furnished by the Cospany are required this work shall ke dcne by
others at no expense to the DISTRAL, S.A. oxr if desired by the Puxcnaser,
DISTARL, S.A. perxform this work at an extra charge. '

The Purchaser will ferpnish all foundatiens. If the unit is boticm sup~
roxrted, the foundations shall inclucde concrete or mosonry piers up to steam
generator wall support memb3rs, or headers, if recuired by the cesign.

DISTRAL, S.A. will furnish fcundzticns locading diagrams.

* Wind load shall be determined for a wind velocity of 100 XK.P.H,

-
-




. BIST e S.A. |

ET-00-104

PINTFORMS, WAIZWAYS AND STAIRS

DISTRAL 5.A. . will furnish materials for platforns, walkways, and stairs
as recuired for normal access and ingpection of the steam generator. The
cuantitics furnished do not include provisions for special recuircients of
access, inspection location, interference of other equioment, or any other
unusual reguirenents. :

svructural steel to support the platforms, walkways and stairs where they
canrot be supported by the boiler steel, will be fuznished by DISTRAL S.A,

cut outs and fitting of the grating for piping and structural steel interference
shall be done in the field by the Erxector.
»

Stair rails, with the exception of ccrnexr pieces, shall be shop assemdled in
standaxrd panels. Stair rail coxrner pieces and miscellanedsus pieces of railing
shall be fabricated ard welded in the field by the ¢rection contyactor.

Platforms, walkways and stairs will be designed for a live load of 100 psg
and a dead load of 35 psk.

The following quantities are to be furnished ;

Checkered Plate 1000 SO FT
Stair treads g 70

Railings 667 Pt

Material, construction and nominal dimensions shall be as follows :

Eﬁeckered plate 3 tiominal thk 3/16". Carbon Steel,

*

Platforms and Walkways : Checkered plate material. Nominal width-Z'-B“.

Stair treads : cCheckered plate matevial nolsing size 30" x 9®

iand rails i Black Tube 1-1/2" 2 .

4
Hand railing and platforms grating or plates shall be furnished in
modules of standard size. '
Erector shall cut these modules to fit specific needs such as
piping, corners,cte.

Rev, 3. Nov, 13, 1980
. | N
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INTERNATIONAL PLANNING SERVICES, INC.
CONSULTING ENGINEERS

SPECIFICATION 309/06-03-01

ONE (1) BAGASSE FIRFED STEAM GENEPATING UNIT AND ACCESSORIES
For

OSCEOLA FARMS CO,
PAHOKEE FLORIDA

I. INTENT

The intent of this Specification is to cover pertinent
features of the steam generating unit with accessories in
sufficient detail to permit the manufacturer to bid on a
unit suitable for outdoor sugar factory operation under
Florida semi-tropical conditions. Design standards to be
provided by the manufacturer are listed. The omission of.
certain details is not to be construed by the manufacturer
as a basis for omitting components of engineering and
manufacture that will affect the unit in the guality of
performance or will increase maintenance cost or reduce
the life of the unit. Bidders will comply with the
Instruction to Bidders.

II. GENERAL CONDITIONS

IT. 1 Boiler Type: A two (2) or three (3) drums water tube
boiler, with bent tubes and waterwalls.

IT. 2 Furnace Type: Spreader stoker with traveling grate.

IT. 3 The unit shall have a continous rated capacity of
150,000 lbs/hr of steam at 250 Psig, 500°FTT, at the
superheater outlet, with feedwater at 210°F. It shall
have an efficiency of 55-60% when using bagasse of 56% -
moisture as fuel.

Boiler shall be designed for 400 Psig, to meet all
A.S.M.E. design requirements. No. 6 Fuel-oil will be
~used as an auxiliary fuel. The boiler shall be capable
of producing 90,000-100,000 pounds steam per hour when

- burning fuel-ocil.
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ITIT.

Iv.

IT. 4

® ®
| P S

The capacity herein stated shall apply to all items
herein specified, these being designed to perform
their assigned functions effectively during standard
commercial operation and throughout the life of the
unit.

FURNISHED BY PURCHASER

ITI. 1

ITI. 2

ITI. 3

ITI. 4
ITI. §
IIT. 6
ITT. 7

IITI. 8

ITT. 9

I11.10

ITI.11

Adequate storage space convenient to the site of
installation for protection of equipment pending
installation. .

All piping including installation from the steam
non-return valve of the steam generator and beyond
the boiler blow-off and feed valves and all piping
and electrical wiring incidental to the installation
of firing equipment, controls, and fans.

Electrical power at 110-220-440 volts, 3 phase.
60 cycle for operating hoist, tools, and so forth.

Water piped to the boiler for hydrostatic tests.
Motor starters.

Building improvements and shed over firing isle.
Fuel for starting and testing of boiler unit.

Operators to assist in starting and testing the
Unit.

Lubrication as regquired for parts of boiler unit.

Chemicals, labor, and fuel for beoiling and drying
out.

Complete reinforced concrete foundation.

FURNISHED BY BIDDER

Steam generating unit furnished under these specifications
shall consist of at least the following items of equipment
and- services, but not neccessarily limited to such if other
items are neccessary for proper performance with economical
operation:

September 19,1980
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Beoiler.

Superheaters.

Furnace and setting materials.

Spreader stoker with traveling grate.
Water walls.

Baffles and baffle supports.

0il burners.

Windboxes.

Air preheater.

Air ducts.

Flue gas ducts. .

Soot hoppers. '

Instrumentation and controls.

Valves and fittings.

Soot blowers.

Walkways and ladders.

Stacks {To be quoted separately).

Bagasse feeders.

Access and observation doors.

Neccesary structural steel.

Water column.

Casing-metal.

Wet scrubbers (Supplied by others).
Induced draft fans and steam turbine:drives (To be quoted
separately).

Forced draft fan and steam turbine drive.
Grates. :

Support steel.

Complete erection of all equipment listed above.

v. DESIGN STANDARDS

V. 1 Boiler

Fusion welded design; 400 Psig design pressure;
designed to meet A.S.M.E. standards; 250 Psig
initial operating pressure at superheater outlet;
including steam purifiers in steam drum; design
shall be such that with boiler water having a
concentration of as high as 3,000 ppm of solids,
the carryover at rated steam output shall not
exceed 1 ppm at the boiler outlet.

The tubes shall be of material and thickness as
recommended by the A.S.M.E. Code for Power Boilers
and suitable for the 400 Psig design conditions.

Bidders shall indicate tubes diameter and- tube wall
thickness being offered.
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Access Dcors

An adequate number of boiler access doors, tube
removal doors and furnace observation doors shall
ke furnished.

Trimmings

The manufacturer shall furnish the following boiler
accessories including all piping and supports
between the accessories and the boiler unit:

One (1) 12" non-return valve.

One (1) 12" steam pressure gauge, complete
with two valves, syphon and test
gauge connection with shutoff valve.

Water column. _ '

Two (2) sets of blow-off valves.

Required number of safety wvalves.

One (1) globe feed valve.

One (1) swing check valve.

One (1) chemical feed valve.

Required number of vent valves.

Steam sampling valve.

Continous blowdown valve.

Boiler Supporting Steel

All requiréd boiler supporting steel shall be
furnished, including columns, supporting members,
horizontal and vertical ties, drum saddles, etc.

All structural steel furnished by the manufacturer
shall be designed in accordance with the latest
standards of the American Institute of Steel
Construction, and materials utilized shall meet the
minimum requirements set by ASTM designation A36 and
A325.

Soot Blowers

An adecuate soot blowing system as recommended by

the boiler manufacturer to meet his specified needs
shall be provided. The soot blowers shall use steam

as a blowing medium. A retractable soot blower shall
be provided in the superheater section if it is felt
neccesary by the Manufacturer. The soot blower system
shall be as manufactured by the Diamond Power Specialty
Corporation, Copes-Vulcan Division, or equivalent.
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Superheater

The superheater unit shall be capable of delivering
rated boiler capacity with 250 Psig, 500°FTT at
superheater outlet. The superheater shall be
constructed in accordance with requirements of the
latest A.S.M.E. Code for Power Boilers. All necessary
accessories and auxiliares shall be included.

Air Preheater

A tubular air preheater shall he furnished for
heating ambient air from an average temperature
of B0°F to a hot air temperature of 500°F maximum.

The air preheater shall be of the vertical tube .
counterflow, multi-pass type. The flue gas shall
enter at the top and flow inside the tubes. The
air shall flow outside the tube and it shall enter
one side of the preheater at the bottom and exit
the opposite side at the top. '

The casing shall be of 7 gauge welded steel suitably
braced and supported in a structural steel frame.
Air gas inlets and outlets shall be flanged for
bolting.

The bidder shall indicate total heating surface,
estimate gas outlet temperature and estimated air

outlet temperature. These values should be within
the ranges specified above.

Tubesheets shall be of 1" minimum thickness.

Forced Draft Fan

The fan shall have inlet dampers, independent

pedestals sole plates, full blade liners, housing
drain, inlet screen, housing to be supplied for
convenient wheel removal and access doors. Performance
data shall be given for test block load.

Basic quotations shall consist of an independent fan,
driven at a maximum speed of 1200 RPM by a steam
turbine~gear of adequate capacity. The drive shall
meet the following design characteristics:

a. Single stage, horizontally split case with separate
constant speed and emergency governors and valves.

b. Double seated governor valve having valve and seats
renewable, .




PY 1PS SPEC. 1\10.309/06-—03‘1 page 6 of 13

@ scptember 19, 1980

c. Corrosion resistant steam strainer surrouding
valve and having an area at least 1-1/2 times
the valve area.

d. Carbon ring glands.

e. Water cooled, double ring oil lubricated bearings.
f. Sentinel relief valve.

g. Chrome-plated turbine shaft under glands.

h. Speed changer with 20% speed range.

i. Materials of construction in accordance with NEMA
Class I for Mechanical Drive Turbines.

j. Gear unit shall be double helical single reduction
from turbine speed down to fan shaft speed, as
specified above.

k. Turbo-geared unit shall be completely assembled on
a common base.

1. Gear unit shall have an AGMA service factor of 1.5.

m. Horsepower rating on the turbo-gear unit shall be
exclusive of gear losses. The unit shall have a
water rate not to exceed 40 1b/BHP-hr, including
gear losses when supplied with steam at 250 Psigqg,
500°FTT, and exhausting to 20 Psig. The turbine
shall be able to generate its rated power at a
minimum pressure of 200 Psig.

INDUCED DRAFT FANS

The gases leaving the air preheater will flow in
parallel thru two wet scrubbers, each having its
individual induced draft fan and stack. The wet
scrubbers will be supplied by others. The pressure
drop across the wet scrubbers can be assumed at

(8") eight inches of water. Both induced draft fans
and drives shall be identical, and shall meet the
following characteristics. The fan shall be:

a. Suitable for operation at temperatures up to 700°F.
b. Horizontally split housing with minimum of 3/16"

plate on inlet boxes and 1/4" plate on scroll and
check liners. Material 316 L stainless steel.
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c. Fan wheel of radial blade type with 3/16"
blades, 5/8" center plate and 1/4" blade wear
pads. Material 316 L stainless steel.

d. Independent pedestals.

e. Water cooled babbitted sleeve bearing or roller
bearings.

f. Access doors in scroll and inlet boxes.

g. Maximum fan speed 800 RPM.

h. Stack to be ground mounted.

The induced draft fans shall be driven by steam
turbine-gears of adequate capacity. The drives
shall meet the following design characteristics:

a. Single stage, horizontally split case with
separate constant speed and emergency governors
and valves. ‘

b. Double seated governor valve having valve and
seats renewable.

c. Corrosion resistant steam strainer surrounding

valve and having area at least 1-1/2 times the

valve area.

Carbon ring glands.

Water cooled, double ring oil lubricated bearings.

. Sentinel relief valve.

Chrome~plated turbine shaft under glands.

Speed changer with 20% speed range.

Materials of construction in accordance with

NEMA Class I for Mechanical Drive Turbines.

Gear unit shall be double helical single reduction

from turbine speed down to fan shaft speed, as

specified above.

k. Turbo-geared unit shall be completely assembled
on a common base.

1. Gear unit shall have an AGMA service factor of
1.5,

m. Horsepower rating on the turbo-gear unit shall
be exclusive of gear losses. The unit shall
have a water rate not to exceed 40 lb/BHP-Hr,
including gear losses when supplied with steam
at 250 Psig, 500°FTT, and exhausting to 20 Psigqg.
The turbine shall be able to generate its rated
power at a minimum pressure of 200 Psig.

[Zle s R o N1 I o

.
.

Furnace and Setting Materials

The manufacturer shall furnish all nacessary refactory
materials, tiles, castings, supporting steel for the
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complete furnace as well as the necessary insulation

for all boiler walls and top section, plus all cleaning
and observation doors required including all nacessary
high temperature cement and bagasse cast iron feed chutes
for the complete boiler installation. Casing of number 7
gauge steel for outdoor service.

V.1l Water Walls

The water walls shall be provided with steel headers
into which the water wall tubes shall be expanded.
The headers shall be equipped with necessary hand
holes to provide access for inspection and cleaning.

These hand holes must be easily accessible from the

outside of the unit. Lower headers, which are not designed
to be served by the lower drum blowdown valves, shall be
provided with tandem blowoff valves. The lower boiler
drum and headers shall be designed to insure proper
circulation.

All parts of the water walls shall be constructed in
accordance with the latest A.S.M.E. Code for Power Boilers.
The water walls shall be suitably supported so as not to
place undue strain on the other parts of the unit,

v.1l2 Spreader stoker with traveling grate.

The manufacturer may furnish a continous discharge
spreader stoker system that will be capable of injecting
the bagasse fuel into the furnace and insuring proper
distribution on the grate surface. The distributors for
the bagasse fuel shall be of rugged construction,
requiring a minimum of operational maintenance and care.
They shall be of the unit construction employing individual
. hydraulic drives for each distributor. Variations shall
be possible in distributor speed to compensate for radical
changes in fuel sizing or moisture content. Adjustable
deflection plates shall be provided to assist in the throw
of the fuel to insure proper distribution. The continous
discharge grates shall serve not only as a bed for the fuel
to burn upon, but also provide the means of disposing of
the ash from the grate surface. Continous ash removal with
complete burnout for efficient operation is essential. The
speed of the grates shall be apadtable to manual control to
further assist in distribution and ..removal of ash. Indivi-
dual feeders shall be required for each distributor. It is
to be noted that this unit will be operating with oil as a
standby or supplementary fuel.

The manufacturer of the steam generating equipment shall
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have complete and whole responsability for the stoker
equipment that he furnishes as part of his bid. Where
the stoker and grate are manufactured by someone other
than the steam generator manufacturer, this shall in no
way relieve the bidder of absolute responsability, not
only for the purchase and installation of same, but for
the engineering, co-ordination, erection and performance.

Air for the purpose of overfire and spreading shall be
preheated, using the preheated air already described.

V.13 0il Burners

Burners shall be of the steam atomizing type suitable

for mounting into the side wall of the combustion

chamber. The ignition system shall be of gas electric:
type, in which the ignition for the burner is established
by using an electric spark to ignite a small jet of gas.
The burners shall have manually operated louvers to control
the amount of preheated air supplied to the burners. The
burners shall have the necessary controls and safeguards
for safe and efficient operation. No.6 Fuel-oil will be
used as an auxiliary fuel.

V.14 Ductwork and Windboxes

The arrangement of the breeching and ducts shall be such

as to provide the best overall layout for the equipment
offered. Care shall be exercised in arranging the
equipment and ducts so that the replacement of boiler,
superheater and air heater tubes may be effected without
undue difficulty. Drawings showing the proposed arrangement
shall accompany the bid.

Breeching and ducts shall be of welded construction and
shall be properly stiffened and reinforced to prevent
sagging or deformation of sections. The breeching shall
be constructed of steel plate not less than 1/4 inch in
thickness and the air ducts shall be constructed of steel
not less than No. 7 gauge. Breeching and ducts shall be
designed so that the maximum velocity of air or gases will
not exceed 3,000 ft. per minute,.

Flanges shall be bolted together and all.joints properly
sealed. Expansion joints and clean-out doors shall be
provided in all ducts and breeching runs as required by
the arrangement offered.
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Windboxes shall be design to insure proper distribution
of air to burners and combustion chamber without undue
draft loss.

V.15 Walkways and Ladders

The manufacturer shall provide and install adequate
walkways and ladders to insure access to all doors

and auxiliary parts of the complete steam generating
unit. Walkways and ladders shall be supported off

of the structural steel provided. with the boiler when
possible. If the structural steel of the boiler is
used, the walkways and ladders shall in no way interfere
with expansion of the unit, nor shall it contribute to
any undue stress or strain.

V.16 Stacks
Two (2) stacks shall be furnished by the manufacturer.
The stacks shall be of the self-supporting type. The
top of the stacks shall be 60 feet from the ground level
and a minimum diameter. of 6'-0".

v.17 Instruments and Controls

The manufacturer shall supplied Feedwater Control and
Combustion Control Systems.

The Feedwater Control System will be of the two (2)
element type, and shall include:

a. Feedwater Control Valve.
Water flow HAND-AUTO selector station.

c. One (1) remote level indicator complete with a
high-low water alarm as the one manufactured by
EYE-HYFE or similar.

d. One (1) steam flow recorder and integrator, with
an additional pen to record steam pressure. The
recorder shall be of the circular, 24 hours type.

e. One (1) circular, 24 hours type recorder, to register
drum water level and steam temperature.

f. The Feedwater Control System shall include all
necessary and recomended elements such as transmitters.
air filter, air pressure regulators, actuators, orifice
plates and flanges, square root extractor and control
elements for both manual and automatic operation.
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The Combustion Control System shall include:

a. Bagasse Feeder control drive.
b. Forced Draft Fan drive control.
Induced Draft Fans drive controls.

d. Multi-pointer indicators to monitor draft or
pressure in the induced draft system. Indicators
calibrated in inches of water, with suitable scales
to monitor the draft or pressure at:

. Furnace

Flue gases leaving boiler.
Induced draft fan inlet.

. Induced draft fan outlet.
For future use.

Ut N

e. Multi-pointer indicators to monitor pressure in
the forced draft system. Indicators calibrated
in inches of water, with suitable scales to monitor
pressure at:

. Forced draft fan outlet,
Air preheater outlet.
Windbox.

Secondary air system.

. For future use.

ol oo

f. Temperature indicators to monitor temperatures at:

1. Air leaving air-preheater.
2. Flue gases entering air-preheater.
3. Flue gases leaving air-preheater.

g. Bagasse feeder control, Forced draft drive control
and Induced Fan drive control shall include all
necessary or recommended elements such as pressure
transmitter, temperature transmitters and control
elements for both manual and automatic operation.

The instruments and controls mentioned shall be installed
in one control panel bench type, complete with all
accessgries, ‘instrument tubing and wiring for pneumatic
and electrlc controls.

Water Column

The boiler shall be furnished with a sultable water
column, all required piping, SUpports, and fittings.
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BARRON INDUSTRIES, Inc

ENGINEERS & MANUFACTURERS
F.O. Box 66285 « Brmingham, Alabeme 35210
205/956-3441

L P. S, ENGINEERS, INC,
RECCVED _ 12—9— §o

-

December 5, 1980 , ROUTE 70;

[ s A_S?"/'L_* 0]
Wik .

Mr. C. Alonso [ FiLc o, ‘

P.O. Box 679 (1 0ISTiey AmEn ROUTIN

Pahokee, Florida 33476
Reference: . Boiler Induced Draft Fanm
. I.P.S. Engineers, Inc. No. 309/06-04-01 ’//
. Barron Proposal #NF-64-1157 ‘

Gentlemen:

We are pleased to submit our proposal for a size 790, Series T30A-92
fan to meet the above referenced specificatlion.

We chose the T30A fan with its radial tip blade design because it better

fit the medium pressure-to-volume ratio indicated in your specification.

The radial tip blade design provides reliable service and efficient operatlon
under these circumstances. ,

You requested 316L stainless steel construction in this fan, but the 700°
F. continuous design criteria precludes its use. What we are offering is
316L stainless steel construction in a fan designed for 200° F, but allowing
for upset ‘conditions causing 400° F. operation for a period of up to two (2)
hours. ' .

+

- Ag an dlternate we have proposed that the fan be constructed of ARMCO NITRONIC

40 stainless steel. This 1s a nitrogen strengthtened stainless steel which
performs between 304L & 316L stainless steel, but has a minimum yield strength
of 65 KSI at room temperature. NITRONIC 40 is less expensive than 316L and
welds with similar procedures. By using the NITRONIC 40 stainless steel, we
can meet the 700° F, continuous design criteria. This fan would be supplied
with NITRONIC 40 blade and housing liners.

As a second alternate we have proposed a NITRONIC 40 impeller in a 316L
stainless steel housing. This allows the fan housing, which is more difficult

. to repair or replace, to ba built of the material you originally specified.

This alternate will also meet the 700° F. continuous design temperature.
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Alternate 3 is an ARMCO NITRONIC 40 impeller in a corten housing with 1/4"
316L stainless steel scroll and cheek liners, 316L stainless steel inlet
cones, and the interior overlaid with 16 GA 316L stainless steel sheet.

The performance data you requested Is as follows:

LOAD VOLUME SPEED STATIC FRESSURE HORSEPOWER

{%) (ACFM) {RPM) (IN. W.G.) ({BHP)
100 111,000 200 16 354
75 - 83,250 900 1é 300
50 55,500 900 16 240

As you can see, this data is based on a constant perssure drop across the
scrubber. If this is not a Fixed-pressure system, additional horsepower
may be saved through the use of speed and/or inlet damper control.

We feel that the ARMCO NITRONIC 40 material (at least for the fan impeller)

is a very viable alternative and we enclose a copy of ARMCO's literature on
the subject. We have used ‘the material in the past in severe duty applications
with excellent results. '

We thank you for the opportunity to bid on this fan, and look forward to
working with you on thls and future projects, if we can be of service,
please call on us. ‘

Very t{uly yours,

L -
R -

7 o

teven N. Nelson
APPLICATION ENGINEER, NEW FANS

SENN:ns

cc: Mr. A, Latour-oscgoz.a___mms COMPANY
(Mr. J. H Farmas-INTERNATIONAL PLANNING SERVICES, TNC.\ _ ____
. 2226 S. CONGRESS AVENUE WEST PALM BEACH FLORIDA 33406_}'
Mr. D, R Faust-BARRON INDUSTRIES o : e

Mr. J.E. Merk, Jr.-BARRON INDUSTRIES
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