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- 306 DIVIDEND DRIVE

ANDERSEN ' " PEACHTREE CITY. QGEORGIA 30269 USA

PHONE (770) 486-2000

B i ' TELECOPY (770) 487-5066
July 15, 1998 www.crownandersen.com

2000 INC ' By Fax Only: (850) 922 6979

Referencc:  Phosphate Defluorination Yacility « Your Telephone Call On July 7, 1998
' Andersen 2000 Inc File #APCE-8429-5 '

Mr. John Reynolds
Florida Department of Environmental Control

Dear Mr. Reynolds:

In response (o your inquiry about a scrubbing systcm with double alkali regencration for sulfur
dioxide and hydrogen fluoride {rom phosphate or calcining, we searched our files and [ound a
somewhal similar - bul larger - unit which was quoted in March of this ycar for an application not in
the state of Florida. We have made a copy ol that proposal with the customer name removed and we

are faxing that copy to you.

The system in the proposal was sized for an inlet gas flow ratc of 63,130 acfm at 400°F and -7" W.G.
This gas stream contained 1703 #/hr of sulfur dioxide and 1734 #/hr of HF. Your data would suggest
a slightly larger gas flow rate with a dramatically reduced sulfur dioxide and HF countent. Your data
suggcsts a system with about 400 #/hr of sulfur dioxide and, assuming about 99.2% HIF remaval in
a conventional scrubbing system, perhaps 400 #/hr o HF. The equal mass concenlrations of SO, and
HF would not bc uncommon from a southcastcrn United Statcs ore.

The proposal we are faxing includes a Modcl 5000 double alkali waste liquid regeneration system.
I there were in [act 400 #/hr of SO, and 400 {f/hr o IIF in the inlet gas siream, then a Model 1000
double alkali waste lignid regeneration systern would be required. The Model 1000 unit is priced at
about $1,500,000 compared with the $4,680,000 for the Model 5000, Thus, for the application you
* have dcscnbcd by telephonc, the scrubber price would be about the same as in the enclosed proposal,
or $725,000. The sod: ash supply system could range in price from a low of about $30,000 for a
simple storage tank to a high of the $139,800 shown in the enclosed proposal "The regeneration
system would then add $1,500,000.

Referring to Drawing PB229-1, chemical consumption and solid wastc production would be 23.3%
ofthe figurcs shown in Drawing P8229-1 inthe enclosed proposal. Thus, the (otal package, including
the scrubber, the soda ash system and the regeneration system would typically be priced at about $2.3
million, delivered to the job site in Florida,

-—Cf/ﬂ(gyd hvered & zérj)zﬁ/e%ym
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We hope this information is adequate for your current purposes. I you need additional information,
please don't hesitate to contact us.

Very truly yours,
ANDIRSEN 2000 INC

A

Jack D. Brady, Chairman ,

JDB:be 15
Fngl; 8229
ce Andersen Sales Represeniative

Mr. Steve King

Monarch Engineered Systems, Inc.
1598 Lago Vista Blvd.

Palm Harbor FT. 34685
Telephonc: (813) 781 1818

Fax: (813) 781 1618
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PROPOSAL FOR
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AND HYDROGEN CHLORIDE SCRUBBING SYSVEM
WITH WODEL 5000 DOUBLE ALKALI WASTE LIQUID REGENERATION SYSTEM
TO CONTROL PARTICULATE AND ACID GAS EMISSIONS
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I. INTRODUCTION

The Andersen 2000 Inc. scrubbing system for HF, HCl and SO, removal has lreen proven in numerous industrial and
utility applications throughout the world. A1l installations of the Andersen scrubbing system excecd $5% in sulfur dioxide
removal efficicncy, 9% in HF removal clficieacy and 99% in HCI removal efficicncy. The system is capable of achicving
as hiph a3 99.5% sulfur dioxide removal cfficiency and 99.9% for IIF and HCL The system performs equally well on low
or high inlet acid concentrations. Cven with dramatic variations in inlet acid gas concentrations to the serubbing system,
the Andcrsen system produces an almost constant outlet acid gas concentration. In this respect, it differs substantially
{rom the competitive acid gas removal processes available, This characteristic of the Andersen system is duc (o operation
in the "concentrated” ahsorption chemical mode. The active chemical in the scrubbing system is sodivm sulfite (Na,SO,).
The concentration of sodium sulfite in the Andersen system is maintained al a much higher level than it is in any of the
other systems offered to plant operators. This, in turn, enables the system to operate sl a Jower recirculated liquid flow
rate to the scrubbiog system and also cnables the sysicm Lo capture far more sulfur dioxide per unit volume of scrubbing
liguid. This reduces the size of recitcufation tanks, recircufation pumps, and piping to the scrubbing system.

“The Andersen scrubbing system also nses n non-plugging, low differential pressure spray-baffle-type scrubber. The

_scrubber can be turnished in either a horizontal or vertical configuration.  The system is shipped pre-wired and pre-
piped to the maximum cxtent possible and all piping and clcctrical equipment has been tested in the factory before the
system is delivered. The system is shipped on saddle supports and can be lilled as a single unit onto 2 suitable concreole
foundation. Utilities arc then connected o complete this system. When the scrubbing system is installed, it requires only
a small ground space. The differential pressurc across the scrubbing system is 10" W.G. (254 mm) at maximum gas flow
rate. The scrubber is operated in an induced draft configuration in this application.

If extremely poor quality water is uscd as makeup to the scrubbing system, special consideration mwust be given to possible
stress cracking and corrosion, due primarily 1o chlorides in the absorbing solution. When substantial chloride
concentrations arc anticlpared, the quench section of the Andersen scrubbing system is constructed of Alloy C-276 This

. allovis extremely resistant to chloride siress cracking and corrosion at elevated temperatures. It has been used frequently
in avidic ehloride solutions exposed to alicroate wet and dry gas streams, Once the gas has been guenched to saturation
temperature, it is then pussible to usc fiberglass reinforecd polyester for the remainder of the serubbing system.  For this
particular application, thesc special materials are required.

Another unique fcalure of the Andersen scrubbing system is that it always operates in an acidic scrubbing mode, When
sodium hydroxide is added to the system as the makeup reagen, it converts sodium bisulfitc back to sodium =::ifite, rather
than existing in the scrubbing solution as free sodium hydroxide. Thec same is true of the soda ash fecd system. The
chemical reactions which occur are shown below:

80; + Na,50, + H.O ——> 2NaHSO,

NaOh + NaHSO, —> Nay50; -+ HO

OR |

N, CO, 4 2NalISO; ——> 2NaS0, + CC, | + ILO

Calcium scale problems are well known in the scrubbing industry and can cause a scrubbing system to plug up within
less than a week of operation. Scale problems have been encountered by other suppliers of sulfur dioxide removal systems
because of operation in an alkaline scrubbing mude. Even when the competitive sysiems are operated in an acidic
scrubbing mode, the scrubbing solutions are so paorly buffured from pH change that slight reductions in sulfur dicxdde
concentration at the inlet to the scrubbing systems result in dramatic changes in scrubbing soluton pH. Tt is frequently
possible for the scrubbing system to go back into an alkaline mode of operation, When this occurs, immediatc scaling
of the calcium compounds occurs. Furthermare, pH control systems are not noted for the highest level of reliability,
When the pH eontreller fails-lo give a proper reading, it is often possible for the system o become alkalire before an
vperator can check the pH controller. Again, calcium scaling will occur as soon as (he system transitions 1o an alkaline
mode of operation. In the Andersen system, because of the concentrated mode of operation, the system is highly
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buffered against pH change. Becausc Lhe solution is so highly buffercd, cven if the pH controller failed, or even if
substantis] changes in inlet sulfur diogide concentration oceurred, the system would nat run on the alkaline side. Thus,
high calcivm concentrations in the makeup waler can be toleraled in the Anderscn system where they cannol be tolerated

in competitive systcms,

The acid gas removal systems discusscd above use either sodium hydroxide or soda ash as the makcup chemical to absorb
sultur dioxide. After reaction with sulfur dioxide, hydrogen (luoride and hydrogen chloride, both sodium hydroxide and
soda ash produce sodium sulfite, sodium bisulfite, sodium fluoride and sodium chloride as direct reaction products. In
addition, somc of the sodiam sulfite oxidizes o sodium sulfate. All of these salts arc solubls in the aqueows scrubhing
solutions. The initial reactions in Lhe systems, belween either sodium hydroxide or sodium carbonate and sulfur dioxide,
form sodium sulfite. Sodium sulfite exists primarily in slightly alkaline scrubbing solutions, If the sodium sulfite then
contacts sulfur dioxide, it will react to form sodium bisulfite. Sodium bisulfite exists in less alkaline or in acidic serubbing
solutions. In most of the scrubbing systems installed by Andersen, both sodium sulfite and sodium bisulfite exist together
in the scrubbing solution with sodium fluoride and sodium chloride and the scrubbing solution is maintained at a pH of
approximatcly 6.8. If the sodium hydroxide or sodium carbonate converts to sodium bisulfite, it can no longer absorb
additional sulfur dioxide. In addition, if any of the sodium sulfite oxidizes to sodium sullate, the sulfate becomes an
"inert" chemical in the scrubbing solution and will not react with additional sulfur dioxide. Thus, the consumption of
sodium hydroxide or sodium carbonatg is dotcrmined by the pH at which the scrubbing system operates, the amount of
oxidation of sulfite to sullaie, and the amounl of sulfur dioxide, HF and HC1 removed Irom the gas stream., Thesc same
scrubbing solutions alse contain fly ash from combustion of fuel or from process solids. The resullant waste liquid from
these scrubbing systems is typically a rather deep yellow in color if the particulate matter is filtered away from it. IT the
particulate matter is left in the liquid, the solulivns are almost black in color and have some amount of free floating

condenscd organics on top of them.

Sodium sulfite, sodium bisulfite and sodium fluoride are chemically regenerable, using lower cost calcium salts as
precipitants, Calcium sulfite, in the dihydrate and hemilydrate crystalline form, is produced as the end product from
the precipitation reactions with sodium sulfite and sodium bisulfite. The bisulfite is converted back to sulfite and, if the

" pH is allowed (o increase, some free sodium hydroxide will be crealed. The regencrated liquid can then be taken back

to the sernbbing system and regenerated sodium salts will directly offset the need for new sodium salts. Sedium fluoride
ts converted into calcium fluoride and sodium hydeoxide, Sodium ehloride is not regenerated. The various chemical
reactions which take place during scrubbing and during regencration are discussed below,

Andersen 2000 Inc. has designed, patented and commercialized a compact chemical regeneration system for scrubber
waste liquid. This system uses either pebble lime or slaked lime to regencrate the scrubbing solutions and Lo create a
solid waste product which cun be disposed of in a suitable waste disposal sitc at significantly lower cost than the waste
liquids. This system enables recovery of a minimum 80% of the sodium salts which would have otherwise been consumed
in the scrubhing systems, and a minimum of 80% of the water which would have otherwise been disposed of in the wastc
liquid stream. 1n most cases, the system will recover 85% of the sodium salts and 85% of the wastewater.

The Andersen regeneration system is umique in that it uses pebble lime directly as the reactant with the scrubbing
solution. Most other chemical regeneration sysiems utilize slaked lime (calcium hydroxide) to Insure high chemical
conversion rates. The Andersen system can use slaked lime, but pebble lime is iess expensive and is the favored reactant.
The Andersen system utilizes extremely high agitation rates in the reactor to overcome the slower reaction rate of the
calcdum oxide (burned lime) when compared with slaked lime,

- The various chemical reactions which oceur in the sutfur dioxide absorbers are shown below, These roactions are shown

for both sodium hydroxide and for soda ash used as makeup chemicals
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$0... HE And HGL Absorption - Sodinm Hydroxide Absorbunt

2 NaOH + SO, ——> Naz50, + H,0

Sodium Hydrexide + Sultur Dioxide > Sodium Sulfite + Water

NaOH + SO, ——> NaHS0,

Sodium Hydroxide -+ Sulfur Dioxide > Sodium Bisullite

N 80, + S50, + H,(0 ——> 2NaHSO,

Sodium Sulfite  + Sulfur Dioxide + Water —— > Sodium Bisulfite

NaOH + HF — = + NaF + H,0

Sodium Hydroxide + Hydrogen Fluoride > 4 Sodium Fluoride + Water

NaOH + HQ —> + NaCl + H,0
Sodium Hydraxide + Hydrogen Chloride ——> + Sodium Chloride + Water

Absorption - Soda Ash (Sodium Carbonalc) Absorbant

Na2,CO, + S0, —=> Na,S0, + CO),

Sodium Carbunate + Sulfur Dioxide > Sodium Sulfitc + Carbon Dioxide

Na,CO, + 2580, + H,0 ——> 2NaHSO, + CQ,

Sodium Carbonate + Sulfur Dioxide 4+ Water > Sodium Bisulfite + Carbon Dioxide
Na, S0, + 80, + H,0 ~—-3 2NallSO,

Sodium Sulfite + Sullur Dioxide + Watcr > Sodium Bisulfite

Na,CO, + 2HF wsmmse = INaF + HO 4 O,

Sodium Carbonate + Hydragen Fluoride > Sodium Fluoride + Water -+ Carbon Dioxide
Na,CO, C+2HCL ——> 2NaCl + HO +CQ,

Sodium Carbopate + Hydrogen Chloride > Sodium Chloride + Water + Carbon Dioxide
Oxidation

Na,SD, + 120, ——> Na,S50,

> Sodium Sulfate

Sodium Sulfite  + Oxygen
If the waste scrubbing liquid [rom these Systems is then taken Lo the Andersen chemical regeneration system, the sulfur

and fluoride compounds arc precipitated from the scrubbing solulion and sodiom sulfite and sodium hydroxide arc
produced to allow additional acid gas abisorption. The regeneration reactions are shown below:

Regeneration

" 2NaHSD, + CaO > Na,80, + 1,0 + CaSQ,
Sodium Bisulfite + Lime = Sodium Sulfile + Waler + Calcinm Sulfite
4
CaSO, + 2H,0 —> Cab0O4H,0 2

- (Actually forms as CaSQO,L/2ZH,0 until it cools in storage and then becomas CaSO, 2H,0)

2NaP + Ca0 + H,O0 ——> CaF, + 2NaOH
Sodium ftuoride + Limc + Wajer ~—2> Calcium Fluoride + Sodium Hydroxide

The chemical regencration system for the scrubber quoted in this proposal is quoted as 4 separate plant Lo serve the
scrubber quoted.
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ANDERSEN 2000 INC. ' TELEPHONE:(770)486-2000
306 DIVIDEND DRIVE + PEACHTREE CITY, GEOR(IIA 30269 USA 'US.A. ONLY:(&00)241-5424

(A CROWN ANDIERSEN INC. COMFPANY) TELEFAX: (770)487-5066

1. EQUIPMENT AND/OR SERVICES QUOTATION

« Proposal and Quotation No:  APCE-8229-3

«» For ("Buyer"):

« Quotalion is: Firm D Preliminary [:I Subject to the Price Escalation Policy on page hereof.

+ Date Submitted; MARCH 12, 1998
« Quotation Firm Until: MAY 31, 1998
« Delivery Time(s): EQUIPMENT SHIPMENT - 26 WKS AFTER ORDER RECEIPT

(NOTE: As major cquipment items are completed, partial shipments may be made. Partial shipments will result in
partial invoicing in the proportion that the shipment bears (o the calire order.)

- F.O.B. (Placc of Delivery & Special S}uppmg lnstructlons, if any)

JOB SITE,
J
e Terms:  10% WITH ORDER
" -309% NET 30 DAYS AFTER 50% SHOP COMPLETION
30% NET 30 DAYS AFTER EQUIPMENT SIIIPMENT

20% NET 30 DAYS AFTER STARTUP
10% NET 30 DAYS AFTER SUCCESSFUL OPERATION AND PERFORMANCE TESTING

All amounts which are outstanding and unpaid for more than 30 days will be subject Lo a late charge at the rate of onc
and one-half pereent (1.5%) per month (or at the highest smount or rate which under apnhcable law Buycr may contract
to pay in order to inducc prompt payment, whichever is less).

« Pcerformance Tesling: chuircd 1o saL'usfy the Performance Levels Guaramy when tested for acceptance in

= Send all correspondener to Andersen 2000 Tnc. at its home office address indicated above with capies to the following
local Andersen 2000 Inc, sales representative(s).

THIS QUOTATION IS SUBJECT TO QUR

E STANDARD CONDITIONS OF SALE [SEE PAGE(S) _15 . 17 HEREOF]

D TURNKEY CONTRACT TERMS AND CONDITIONS [SEE PAGE(S) HEREOF]
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ANDERSEN 2000 INC

306 DIVIDEND DRIVE » PEACHTREE CITY, GEORGIA 30269 USA
(A CROWN ANDIERSEN INC COMPANY)

1, EQUIPMENT AND/OR SERVICES QUOTATION - Continved

ITEM NO. QUANTITY
1 1
2 1
3 1
4 1
S 2

(ONE SPARE)

LOT

DESCRIPTION

A. COMPLETE MODEL HS-150 ACID GAS SCRUBRING SYSTEM, INCLUDING
THE FOLLOWING EQUIPMENT ITEMS AND -SERVICES:

ANDERSEN 2000 INC. MODEL WAF-171 WETTED APPROACH, VARIABLE
THROAT QUENCII SECTION. Constructed of 1/4" (6.4 mm) thick Alloy C-276,
Quench section is shown in Drawing PR229-Z at the back of this proposal.
Differential pressurc across the quench section and wetted elbow can be varicd from
approximartely 1.5° W.G. to as high as 8" W.G. using thc variuble throat. The quench
scelion requires a liquid feed rate of 500 gpm (114 m%h) al 40 psig (281 kg/em?),

ANDERSEN 2000 INC. MODEL 115-150 HORIZONTAL SPRAY-BAFFLE
ABSORBER, Includes an integral liquid recirculation tank and a 4-pass chevron mist
climinator. Absorber scction is sized for the gas flow conditions indicated in Drawing
P8229-1 and is showa in Drawing P8229-2. Scrubber recirculation tank has a total
iquid capacity of 36,000 gallons (136 m®) and an operating capacity of 2000 galloas
(7.6 m®). Entrainment separator/absorber is constructed of 1/2° (12.7 ram) thick
fibergluss reinforced vinylester and is operated at a differential pressure which varies
from a minimuwm of 1" W.G. to a maximum of 5.0 W.G. at maximum dcsign gas flow
condidons. Absorber section requires a liquid recirculation rate of 1000 gpm (227
m®/b) at 30 psig (2.11 kgfem®). The chevron-type mist eliminator utilizes a constan(

5 gpm (1.1 m¥h) of fresh make-up water to maintain continuous wash on the mist

eliminator. The mist climinator is described in more detail in the brochure at the
back of this proposal.

ANDERSEN 2000 INC. SCRUBBER LD, FAN, Model 7-BIS-1V backward inclmed
blade centrifugal, Alloy C-276 wheel and rubber lined steel housing construction for
an inlet gas flow rate of 51,240 acfm at -17" H,O static pressure (13,714 psia) at an
inlct gas density of 0.0562#/t%. Fan produccs -7 W.G. al scrubber inlet and 10°
W.G. for scrubber diffcrential pressure for a total of 17° W.G. Fan is Arrangement
#9, CCW, BAU, and is powercd by an 1800 rpm, 200 HP, TEFC, 460V, 3 @, 60 Hz
drive: motor at 1820 rpm. Includes OSHA shalt and belt guards, bolicd and gasketed
access doors and Teflon® shall scul. Fan curve is included as Figurc 1.
Approximate suund data can be found in Table 1. Fan mcludes flex conneCtor in and
out and evasee duct at discharge o stack.

EXHAUST STACK. Stack is 56" (1422 mm) inside diumeter by 50° (15.24 m) overall
leight and is constructed of 3/8” (9.5 mm) thick epoxy lined steel. Stack is sclf-
supporting from customer supplied foundation and includes the necessary supports
for sumpling platforms and ladders. Also includes 6 sampling ports with Nanged
COYCTS.

SCRUBBER RECIRCULATION PUMP. Bach pump is rubber lined cast iron
constructica and powered by a 200 HP, 460V, 3@, 60 Hz, TEFC drive motor
opcraling at 1760 rpm. Each pump is sized to deliver 3000 gpm (681 m?/h) aL 55 psig
(3.37 kg/em®) on 1,10 specific gravily scrubbing liquid. One pump operates and one
pumy: is a piped spare.

LADDERS PLATFECRMS, STRUCTURAL SUPPORTS, SAMPLING PLATFORM,

OSHA HANDRAILS, OSHA CAGES, AND OSHA TO PLATES FOR ALl
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ANDERSEN 2000 INC

306 DIVIDEND DRIVE » PEACHTREE CITY, GEORGIA 30269 USA
(A CROWN ANDERSEN INC COMPANY)

ITEM NO.

10

11

12

QUANTITY

Lor

LOT

LoT

1. EQUIPMENT ANTYOR SERVICES

UOTATION - Continued

DESCRIPTION

ACCESS PLATFORMS AND SAMPLING PLATFORMS. The access platforms,
ladders, and sampling platforms arc shown in Drawing P8229-2. All items are
constructed of mild steel, sandblasted, primered with cpoxy primer, and finish puinted
with epoxy paint. '

PIPING AND PIPIN(G; SUPPORTS FOR THE SCRUBBING SYSTEM, NOT
INCLUDING THE S0ODA ASH SYSTEM PIFING WHICH IS QUOTED
SEPARATELY BELOW, Includes all nceessary piping for recirculation, control, and
regeneration. Piping for scrubber tcrminates al a singlc makc-up waler connection,
a single blowdown piping connection, and a single instrument air conncclion,
TIncludes all nceessary valves, mcluding control valves, Piping is FRP with non-metallic
control valves for all process solution piping conlact. Watcr piping is galvanized
steel.

ENGINEERING DESIGN, CERTIFIED DRAWINGS, FIELD ERECTION
SUPERVISION, OPERATION AND MAINTENANCE MANUALS, OPERATING
AND INSTALLATION PROCEDURES, AND COMFPLETE ENGINEERING

DESIGN PACKAGES,

COMPLETE INSTRUMENTATION SYSTEM WITH MOTOR CONTROLS.
Includes 2" NEMA 4 control panel with PLC systemm and all necessary control
instruments for the sysicm, an annunciator systcm, control power transformers, motor
circuit protectors, fuses and protective devices for all of the instrumentation, and
individual field mounted instruments, Includes necessary flowmeters and indicators
and flow controllers for all critical process flows, a pH control system to control soda
ash make-up to the serubber, a conduetivity control system 1o control blowdown from
Lhe scrubbing system, a dillcrential pressure controller to control the throat position
in the quench scction, a complete automated pump transfer system in the event of
individual pump failure, temperature and pressure indicators lor all critical flows, but
does not include a continuous stack monitoring system. Motor starters are housed
in a NEMA 12 motor control center which must be installed inside ol a weather
protected building. The building is not included in the purchase price. Individual
conduit and wiring conncclions from the starters to the individual motors are also not

- included.” : :

FREICHT AND INSURANCE FOR ALL EQUIPMENT ITEMS LISTED ABQVE TQ |
JOB SITE IN

FIELD SUPERVISION ‘FOR FIELD ASSEMBLY BY OTHERS OF ALL
EQUIPMENT ITEMS LISTED ABOYE.

SHIPPING WEIGHT FOR ITEMS 1 - 11 = 97,600# (44,270 K
, _
PRICE FOR ITEMS 1- 1L = $725,000

ANDERSEN 2000 INC. MODEL 21000 SODA ASH SLURRY STORAGE SYSTEM
AS SHOWN IN DRAWINCS P$229-6 AND P8229-7, Soda ash system includes a 12’
(3658 mm) diameter by 317 (9449 mm) straight sidewall slurry storage (ank
constructed of 1/4" (6.4 mm) thick mild steel. “Tank has a total capacily of 26,000
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306 DIVIDEND DRIVE - PEACHTREE CITY, GEORGIA 30269 USA
(A CROWN ANDERSEN INC COMPANY)

ITEM NO.

1I. EQUIPMENT AND/OR SERVICES QUOTATION - Continued

QUANTITY

DESCRIPTION

gallons (98 m®) and an operating capacity of 20,780 gallons (78.7 m®). Soda ash
system has a total soda ash storage capacity of 136,000# (61.7 metric tons). This

- pravides for 18 days of sturage at the conditions shown in Drawing P8229-1, Tank

is designed 1o maintain a saturated solution of soda ash at approximately 30% (wt)
dissolved soda ash with up Lo 30% {wt) undissolved soda ash in 2 slurry form at the
bottom of the tank. Soda ash system includes a 500 gpm, 30 psig, 1.5 sp. gr., ductile
iron redarctlation pump to be used during filling operations from pneumatic delivery
truck or train. This pump delivers solution from the tank to a slurry mixing chamber
where the dry soda ach is immediately hydrated during delivery to a slurry form for
storage. Also includes a 4’0 soda ash pneumatic fill hne with the necessary controls.
Soda ash system includes the required pipiog, the necessary electric heat tracing and
insulation around the sturry draw-off points, and a complete instrumentation system
as shown in thc drawings. Two soda ash delivery pumps (one spare) are also
provided with the system to deliver soda ash solution to the scrubber. The pumps
are Ingersoll Dresser Model 2x1x10 HOC pumps powered by 5 HP, 460V, 3@, 60 Hz,
1800 rpm drive molors. Pumps include a tungsien facc mechanical seal. The larger
hydrator pump is an Ingersoll-Dresser 6x4x10 HOC, also constructed of ductile iron,
and powered by a 20 HP, TEFC, 460V, 39, 60 Kz drive motor. Soda ash system also
includes a dust scrubber at its discharge to remove any residual dust during
pneumatic filling. Also includes the necessary ladders, platforms, handrails and
kickplates. These arc all sandblasted and painted before shipment, and the mild steel -
slarage tank is also sandblasted and painted belore shipment. Soda ash system also
includes dclivery to the job site.

SODA ASH SYSTEM SHIPPING WEIGHT = 612004 = 27,760 Kg

PRICE : = $139,800
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ANDERSEN 2000 INC

306 DIVIDEND DRIVE - PEACHTREE CITY, GEORGIA 30269 USA
(A CROWN ANDERSEN INC C(OMPANY)

1. EQUIPMENT AND/OR SERVICES QUQTATION - Continued

ITEM NO. QUANTITY
1 3 Each
2 1
3 1
4 1
5 1
0 1

DESCRIPTION

B, MODEL 5000 DOUBLE ALKALI LIQUID REGENERATION SYSTEM FOR
SCRUBRER DISCHARGE LIQUID,

SCRUBBER LIQUID STORAGE TANK. Tank is 120" diameter by 142" straight
sidewsall with a domed cover, capable of holding 6,200 gallons each of waste liquid
and operating at 6,000 gallons cach under normal maximum fil conditions.
Constructed cniircly of high density cross-linked, rolomolded polyethylene. Tank
includes & guskcted access manway ol the tunk top, a 2" tank vent, a 3" flanged
cleanout at the buse of the tank, all necessary flanged liquid nozzles far entry and exit
from the tank, and all necessary instrumentation ports on the tank wall.

SHIPPING WEIGHT =-. 1,650# EACH = 748 Kg EACH

CHEMICAL REACTOR. Draft tube type reactor, constructed of ¥ thick mild stee,
10" diameter by 13" straight sidewall, and designed to operate at 6,500 gallons capacity
from a pumped feed and a gravity overllow discharge. Reactor is fully covercd with
hinged access doors.  Reactor is equipped with a 1200 rpm, turbine type agitator
powercd by a 30 HP, TEFC, 460V, 30, 60 Hz drive jootor. Shaft-and (ucbine blades
are constructed of Type 316 8§.5.

'SHIPPING WEIGHT = 24,0004 = 10,386 Kg

PERBLE LIME FEEDER. Feeder is a Vibra-Screw volumetric live bin screw feeder
capable of fecding between 30 and 300 ft%/hr of solids. Peeder is equipped with a 7.5
HP AC drive motor, eontrolled by a 4-20 ma instrument signal from pH controller.
Feeder is constructed of stainless steel for line contacting parts and is connected
directly with a flexible hool to an interim storage bin described below,

SHIPPING WEIGHT = 6,000# = 2121 Kg

INTERIM LIME STQRAGE BIN.. ¢' diameter by 8 straight sidewall bin with
cylindrical discharge to mount directly above the lime feeder. Sized for a minimum
capacity of 230 ft° and constructed entircly of stainless steel. Including high level
and tow fovel switch ports, and closed cover with flanged opening to connect to the
screw-lift conveyor from the bulk storage bin.

»

SHIPPING WEIGHT = 2,400#% = 1,089 Kg

SCREW CONVEYOR-SCREW LIFT. Scrcw cicvator and conveying syslem with 147
diamcter screw and powered by 20 HP, TEFC, 460V, 3@, 60 Hz gear motor unit
driving screw st approximately 170 rpm. Unit is eapable of conveying up to 800 ft'/hr
of pebble lime, Lift is 50° from gradc level with 8 of screw conveyor 1o feed from
the bulk storage bin to the screw lift. A bottom drive unil will be furnished,.
Constructed entircly of mild steel. '

SHIPPING WEIGHT = 10,0004 = 4,536 Kg

BULK LIME STORAGE BIN. 30" diamcter by 80’ tall storage silo constructed of
mild steel and fully welded construction, Bin is designed for a capacity of 56,500 ft°,
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M, EQUIFMENT ANTYOR SEPVICES QUOTATION - Contlnued

QUANTITY

2

(ONE SPARE)

10

2
(ONE SPARE)

DESCRIPTION

which is equal to approximalcly 2,830,000# (1284 metric tons) of pchblke lime. Bin
is equipped with a conical bottom connected to a Vibra-Screw, 107 diamuter vibrating
bin uctvator. The bin activator is powered by a 10 HP, TEFC, 460V, 303, 60 Hz
drive motor. The lime storage bin is also equipped with a pneumatic fill linc, a bin
vent filter with bags totaling 240 ft* and capable of opcrating at 900 aclm of exhaust
gas flow during filling operations. Bag cleaning is accomplished using 20 scfm of 100
psig air. Bag cleaning is an auftomatic operation. -Bag malcrial is glazed

polypropylenc.
SHIPPING WEIGHT = 210,000# = 95,254 Kg

REACTOR ¥FEED PUMP. Centrifugal pump coastructed of rubber lined cast iron
and powered by 60 HP, TEFC, 460V, 3¢}, 60 Hz drive motor operating at 18X rpm
and dircet coupled to the pump. Each pump is designed for 1500 gpm at 30 psig on
up to 1,14 specific gravity scrubbing liquid. Pump is cquipped with a dowble
mechanical seal and with a scal flush water connection. Pump is base mounted with
eoupling, guard, and inlct and putlet expansion joints.

SHIPPING WEIGHT = 3,800# FOR2 = 1724 Kg FOR2

SLUDGE THICKENERS, Lamella gravity settlets with total 5,000 ft® of scttling area
and designed to accept an inlet liquid flow rate of 1,300 gpm. Each thickencr is
constructed of mild steel with fiberglass reinforced polyesier plates, PVC internals,
and flanped inlets and outlets,

SHIPPING WEIGUT = 40,000# TOTAL = 18,144 Kg

SLURRY PUMPS. Warren Rupp Sandpiper pump or equal. Each pump is an air
opcrated diaphragm type pump capable of handling solids up to 1" in diameter and
designed to pump 100 gpm of 209 (wt) slurry at a specific gravity of 1.30 at 3() psig.
Pump is constructed of cast iron with Teflon diaphragm and valves. Pump requires
approximatcly 30 sc[m air at 45 psig.

SHIPPING WEIGHT . = . 1,800# TOTAL = 816 Kg

ROTARY VACUUM FILTERS. Ametek, Komline-Sanderson, Eimco, or equal,

scraper type rotary vacuum filtcr. Euch filler drum is 8’ diametcr by &' long and has

200 ft* of fltrstion surface. Drum and tank are constructed of mild -steel with
polypropylene filtration decks. Drum drive is 3/4 HP Varidrive and agitator deive is
3/4 HP gear drive. Each filter is sized to process shurry feed at up to 80 gpm and to
increase the solids content of the slurry from approximately 16% to approximately

51%.
' 13,500# EACH = 6,123 Kg EACH

SHIPPING WEIGHT
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16 3 EACH

17 2
(ONE SPARE)

DESCRITTION

FILTER VACUUM PUMP. Nash, Sihi, or equal, vacuum pump capable of handling
800 scfm at 22" mercury vacuumt. Powered by 60 HFP, THI‘C, 460V, 3@, 60 Hz. drive
motar. Pump is constructed of cast iron, Pump requires 10 gpm of recirculated scal

waler.

SHIPPING WEIGHT = 580# EACH = 263 Kg EACH

VACUUM RECEIVER. Mild stee! {ank with ASME heads, 30" diameter by 60" tall,

with two 4" vacuum ports to connect to rolury vacuum filter and one 4" vacuum
conneclion {o conncet to vacuum pump. Including support legs and the neccessary
pressure regulation valves,

SHIPPING WEIGHT = 850# EACH = 385 Kg EACH

FILTRATE PUMP. Seclf-priming ccntrifugal pump. Powered by S HP, TEFC, 460V,
3@, 60 Hz, 1800 rpm drive motor. Pump is designed for a liquid flow rate of 80 gpm
at 20 psig discharge hcad. Pump is equipped with a double mechanical seal. Pump
is comsLructed of cast iron.

SHIPPING WEIGHT = - 600# EACH = 272 Kg EACH

FILTRATE HOLDING TANKS. Each tank is constructed of high density cross-
linked polyethylene and is 120° diamcler by 142" straight side. Each tank has a
capacily of 6,200 gallons and a normal operaling capacity of 6,000 gallons. Tank is
equipped with a ¢losed top, an access door, and the necessary liquid entrance and
cxit ports and cleanouts.

SHIPPING WEIGHT = 1,650# EACH = 748 Kg EACH

FILTRATE RETURN PUMPS, Ceantrifugal pump, constructed of cast iron and
powered hy s 75 HP, TEFC, 460V, 37, 60 Hz drive motor operating at 1800 rpm and
directly coupled to the pump. Pump is designed for a fiquid flow rate of 1500 gpm
at 45 psig on 1.19 specific gravily liquid. Pump is cquipped with a double mechamcal
seal with seal flush walcr conncction.

SHIPPING WEIGHT = 1,1004# EACH = 499 Kg EACH

POLISHING FILTERS. Bag-typc filtcrs with top inlct and boftom outlet and
containing onc polypropylenc filier bag sized for 10 micron capture. Each filter is
designed for 1000 gpm of liquid flow rate at an inlet pressure of 15 psig under clean
conditions and sn inle pressure of 40 psig under dirty condilions, Filter housing is
conslructcd of mlld steel and is built to ASME code spec:ﬁcatnons

SHIPPING WLI(;HT = 1,400# EACH = 635 Kg EACH

SEAL FLUSH WATER PACKAGE, This system consists of a small water storagc tank
tank, a liquid level makeup control system using plant water, a seal water
recirculation pump powered by a 3 HP, TEFC, 460V, 30, 60 Hz drive motor, and
capable of circulating up to 100 gpm of scal water to the vacuum pump, the
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IEMNO. QUANTITY

18 2
19 3 EACTI
20 : 2

(ONE SPARE)

21 LOT
2  LOT
23 . . LOT

DESCRIPTION

centrifugal pumps, and any other water scal location in the plant. Mild steel
construction.

SHIPPING WEIGHT = 1,800# EACH = 816 K¢ EACH

INGERSOLI-DRESSER, OR EQUAIL, ATR COMPRESSOR. Each compressor has
a 25 HP, TEFC, 460V, 3¢, 60 Pz drive motor operating through belt drive. Unit
also includes a 250 gallon ASME National Board tank with pressure switches, reliefs,
and all safety features. Each pump is capable of delivering up to 100 scfm at 150

pLig.
SHIPFING WEIGHT = 3,000# TOTAL = 1,360 Kg TOTAL

SCRUBBER LIQUOR TANK. Tank is 120" diamctcr by 142" tall with a domed
cover, capable of holding 6,200 gallons of waste liquid and operating at 6,000 gallons
cach under normal maximum fill conditions, Constructed entirely of high density,
cross-linked polyethylene tor corrosion resistance. Tank includes gasketed access
manway at the Lank 1op, a 2" tank vent, a 3° flanged clsanout al the base of the tank,
all necessary Manged liquid nozzlcs for entry and exit from the tank, and all necessary
instrumentation ports on the tank wall.

SHIPPING WEIGHT o= 1,650# EACH = 748 Kg EACH

RETURN LIQUOR PUMPS. Centrifugal pump constructed of cast iron and powered
by a 60 HFP, TEFC, 460V, 3¢, 600 Hz drive motor operating at 1800 rpm. Pump is
designed for a liquid fow rate of 1500 gpm at 30 psig head on 1.06 specific gravily
hquid, Pump is equipped with 4 double mechanical scal with scal flush waler
connection,

SHIPPING WEIGHT = 2,000% TOTAL = 907 Kg TOTAL

COMPLETE INSTRUMENTATION SYSTEM. Includes all instruments and GE

9030 PLC controller. Including vidco monitors and PC data processing systems with
automatic sequenced startup and shutdown system.

SHIPPING WEIGHT = 6,000 = 2722 Kg

[EC MOTOR STARTERS. Including NEMA 4 protected motor starters with circuil
breaker protcction mounted in control pancl, Tncluding motor starters for all 39
molors in syslem.

SHIPPING WEIGHT - = 6,100# = 2,767 Kg

SKID MOUNTING, PRE-WIRING, PRE-PTPING AND PRE-TESTING SYSTEMTOQ
MAXIMUM POSSIBLE DEGREE IN FACTORY.



Jul-15-98 01 :86FP CROWN ANDERSEN INC-USA 770-631-0730 P.0O2

ANDERSEN 2000 INC

12

306 DIVIDEND DRIVE « PEACHTREL CI1Y, GRORCTA 30269 USA
(A CROWN ANDERSEN INC COMI'ANY)

ITEM NO. QUANTITY

[1. EQUIPMENT AND/OR SERVICES QUOTATION - Continued

DESCRIPTION

24

25

27

----------------------------------------------------------------------

LOT

LOT

Lo’r

Lot

LoT

ELECTRICAL WIRING OF ENTIRE SCRUBBING SYSTEM. Includes conduit,
wirc, conduit fittings, labor, and testing of all clectrical connections from the cantrol
system and instrimentation systcms to Lhe various molors snd instruments in the

plant.
SIHPPING WEIGHT OF MATERIALS = 4,000# = 1,814 Kg

SKIDS AND STRUCTURAL SUPPORTS. Mild steel with primer and epoxy finish
coat for all vessels and eguipment, Includes OSHA ladders and platforms as
required See Druwings P8229-3 through - 5.

SHIPPING WEIGHT = 31,000# = 14,061 Kg
DESIGN ENGINEERING FOR ENTIRE SYSTEM.

SURFACE PREPARATION AND PAINTING OF ALL EQUIFMENT IN THE
PLANT.

FREIGHT AND INSURANCE TO .FORTITEMS 1--27 ABQVE.

TGTAL REGENERATION SYSTEM PRICE =  3%4,680,000

TOTAL FOR SCRUBBERS, SODA ASH
SYSTEM AND REGENERATION SYSTEM

i

$5,544,800
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TABLE 1 - I.D. FAN SOUND DATA FOR HS-150 SCRUBBER

MODEL . 7-BIS-IV INLET ACFM : 31240.

NUMBER OF BLADES ¢ 12 RPM : 1820.

BLLADE TYPE . BACKWARD CURVED 8P (INCHES H20) H 17,0

WHEEL DIA (IN) 44, 300 HOUSING THICKNESS Q. 3790

CAPACITY M 0. 9918 HOUSING MATERIAL . RUBBER LINED STEEL
. OCTAVE BAND LEVELS

BAND NUMBER 1 2 a3 4 S & 7 =] DBA

MID FREQUENCY-HZ &3 125 290 900 1000 2000 4000 BOOO .

Estimated sound power lovel generated at acoustic center of fan. This is noise
yhich can be expected from inlet and discharge openings within 100 feet of fan. -
107. 107. 106. 107. 103. 98. F0. 82. 108.

Estimated sound pressure leval in near field after attenvation by 0. 3750 inch

thick housing. .

with sound attenuating enclasure
: 87. 81. 76. 79. 66. 99. 43, 34, 73.

Estimated sound pressure level at 3 feet from near field in air.

{Ducted inlet and outlet. )
al. 73. 790. 6. &0. $3. 39. 28. 69.

Estimated sound pressure level at 5 fert from near field in air.

{Ducted Iinlet and outlet. ) _
77. 71. 56. &65. o4, 49, 335. 23. 64,

Near field radius is approximately 3 Feet and is centered on Fan wheel center.

The near field 1s a hemispherical area around the fan where sound
waves from various sources tend to interfere with each other.

The boumndary is related to the wavelength aof the lowest frequency
and to the overall size of the source.

NOTE: AlLL SOUND POWER LEVELS ARE DECIBELS REFERRED TGO 10-12 WATT.
ALL SOUND PRESSURE LEVELS ARE DECIBELS REFERRED TO 2x10-4 MICROBAR.

IMPORTANT ~ INTERPRETATION OF SDUND DATA
Data are for use by an acoustical engineer to evaluate the fan and

the system in which the fan is installed, There are many varibles which
cs3n affect sound pressure levels. The acoustical engineer must take all
of these variables into consideration when designing a ‘quiet’ system.
Note that outside the near field boundary in air, if there are no
obstructions, sound pressure levels decay & DB for each doubling of
distence. All sound power|and sound pressure Jevels listed akove exclude
motors OT™ other auxillary equipment.

FOGRM SDF/B7/REV (0/15/92
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ACID GAS SCRUBBING SYS.
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4.

6.

STANDARD CONDITIONS OF SALE

PURCIIASE AND SALIL Upon acceptance of the equipment endfor services sale proposal and guotation (the "Proposal and
Quotation") of which these Standard Conditions of Sale are made a part by the Buyer (as identified on the [quipment and/or Services
Quotation paga), Andersen 2000 Inc. (the "Seller) shall sell and Buyer shiall purchase wll of the equipment (hereinafter collectively called
the *Bauipment”y described in the Proposal and Quotation for the sale price specified therein in accordance with all of the terms and
conditions hercinafter set forlh. as well as with il of the other provisions of the Pruposal and Quotation. Fixcept where the context
requires otherwise, the terms "herein,” "hereof,” *hercundec” and other words of sirijlar import refer to the Proposal and Quotation
sk 2 whole, and not to any particular arlicle, section, paragraph, clause, attachment or other subdivision thereof.

SALL! PRICE AND PAYMITNT TERMS. The salc price of the Equipnient specified in the Troposal and Quotation does nol include
any applicahle sales, use, excisc ar other similar taxes imposed by any federal, state, local o¢ other taxing jurisgirtion. If any such taxes
are impossd with respect to the sale of the Bquipment, Buyer shall pay the same. Selier may reguire that Buyer pay such taxes directly
or, in the altemnative, Seller moy poy the taxes Jue on hehalf of Buyer and obtain reimburscment from Buyer immedialely upon Sellers
demaad. The terms of payment of the sale price of the Equipmicnt are as set forth on the Bquipment andfor Senvices Quotation page.
All payments musl be made 10 Keller promplly when duce at itk Home Office address indicated in the Proposal and Quotalion.

DELIVERY AND RISK OF LOSS. Any delivery made within 30 days after the end of the respective delivery times specified on the
Equipment and/or Services Quolation page is to be deemed to be timely. Subject to the oree Majeure provisions of paragraph 9 below,
if Scller fails.timsly to defiver any of the Equipment, Buyer may cracel that portion of the Equipment which has been delayed, such
right of cancellation being Buyer's sole remedy far Scller’s failure or delay in making delivery. Risk of foss and damage to the
Dquipment will Rutomaiically bs iransfereed and will pass from Seller 1o Buyer upan defivery or tender of the Equipment at the I.O.D.
place of dalivary specified on the Iiquipment and/or Services Quaratiom page. Exeepl to the extent provided o the contraty in paragraph
9 boluw, no loss, destruction or viher material damage to the Fquipment will relieve the party bearing the risk of loss and damage from

fully performing its obligations hereunder.

INVOICES. ‘fhe [iquipmeni may be delivered, at the discretion of the Sellot, in several lots under sepurate invoices. 1n such event,
Buyer shall promptly pay the proportionate amount of the (olal sale price of the Hquipment representod by each lot indicated in the
invuice furnished by Sclicr roapecting such lot,

SBCURITY INTEREST, As sccurity for the full and prompt pagment of the cale price of the BEquipment, ag well a5 of ali other
amounts now or hereaftcr owing by Duyer to Seller of whatever naturc, Buyer granis (0 Seller 2 peesent and continuing fixsl priority,
purchasc muncy security interest in the Fquipmant. If Buyer fails promplly to pay, when due, any amount pagablc hereunder, then Selfer
misy, without any noticc or demund of any kind and norwithstanding any other provisions or agreements to the contrary, deciare all
gmounis when owing by Buycr to Sclier to be duc and payable, whereupon the same will immediately become due and payable; and

- Seller may cxercise [rom time to time all rights and remcdies available ta it hereunder or uvailuble under applicable law oc in equity.

Buyer shall pay all costs and expenses incurred by Seller in coliceting any amount owing by Buyer 10 Sclicr (including, but not limited
10, reasonabic attormcey’s fees, if cullecied by or thraugh an awomey at law).

WARRANTIES,

(A) Limited Warranty of Equipment Manufactured by Sclicr. Subject 10 the Himltatons hersinalter sct forth, Seller warrants 10 Buyer
that all items of the [quipment manufacturea by Selier wilil be free from defecis In matcrial and workmanshlp under nomnal vss and
service for & period of 18 moni(hs affer the date of delivery ur tender of the Equipment to Buyer, or 12 montns after the date that the
Equipment is ready for eommencement of initial operation by Buyer, whichever occurs first; provided, however, that (1) the Equipment
must at 8ll times have been operated in accordance with Seller’s operating instructions and in accordance with the conditions {or which
the same are designed and (i) no alierations or substilutions have been made in the liquipment. Further, and wilhout limiting the
Toregoing, the limited warranty herein given by Seller will be rendered void hy the impruper erection of the Dquipment by partics nther
than Seller ar by damauge Lo the Equipment after transfer and passage of the risk of loss [rom Sclier to Buyee (including, but not limited
to, damage caused by abrasion. corrnsion, excess temperalure or improper use). Buyer shall make all claims of any nature whatsoever
for breach uf the foregoing limited warranty, regardless of whether a defect is patent or latent, by written notice to Seller within 10 dayx
after Buyer discovers such defees, setting forth in detail the nature of defect, Buyer's tight to make claims for breach of said imited
warranty will terminate wpon the expiration af such notice period, and all clsims for defects will thereafter be barred. Upon Buyer's

- making a satisfactoty written proof of claim with Sciler, Seller may fully discharge its obligations under this limiled waranty by making

amy necessary repairs or, at Selier’s option, supplying replacement parts within a reasonable period of time thercafler, all at Seiler's
expense. _No paymenl or allowance will be made for labor costs, parts ot other charges of Buyer or of third partics for making repairs
or replacements, nor will Seller accept Bquipment relurned [or credit, ualess written authotization is obtained in advance from Seler.

(B) Limited Pafent Warraaty Respecting 1iquipment Manufactured by Seller. Sefier shall defend, at its expense, rny suit or proceeding
ProugJ)l against Buyer which asserts any claim that any Iiquipment manufactured by Seller infringes any United States patent which wag
lzsued a5 of the date of the Propesal and Quotation, and Scller shall pay any damages and costs awarded thersin against Buyer up

{continued on ncxt page)
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STANDARD CONDITIONS QF SALE (continucd)

to, but not to excced, the aggregate amowvnl of the sale price of the infdnging Equipment theretofore paid by Buyer to Seller; provided,
however, Buyer must give Seller wrilten notice of any such claim within 10 days after Buycr is notificd thereof; and provided
further that Buyer must therealler fully conperste with Seller and give Seller all authority, information and ussistance as Buyer is able
to give in urder Lo allow Seller to conduet such defense cffecrively and efficiently. If the use of any of the Equipment is enjoined us
a result of any such svit, Seller shall, a1 its nptinp and st its expense, procure {or Buyer the sight to use such 1iquipment, or modily the
infringnyg Equipment 50 that it no Jonger infringes any United States patent, or replace Lhe inltinging Equipment with non-infringing
Bryuipment, or refund the portiod of the sale price attributable to the infongmng Equipment,

© Byuipment Not Manufactured by Seffer. All Equipment which is not manufaciured by Sciler i3 sold AS:IS and carries only such
wurrantier as are given by the manufacturer thereof (il any), which warrantics (if any) are, to the cateal permiticd by their tzrms, hereby

asgigned by Seller to Buyer without recourse against Seller.

LIMITATION OIF WARRANTIES, REMEDIN® AND ORILIGATIONS. EXCEPT AS OTHERWISE EXPRESSLY PROVIDED
HEREIN, TIIE BQUIPMENT 1S BEING SOLD AS-1S, AND SELISR MAKES NO WARRANTIES OF ANY NATURE
WIIATSORVER WITH RTUISPICT TO TIHE EQUIPMENT, ORAL OR WRITTEN, EXPRESS OR IMPLIED (INCLUDING, BUT
NOT LIMITED TO, THOSE OF MERCIIANTABILITY AND ETTNIZSS OF USI FOR A PARTICULAR PURPOSE): AND
SELLER HEREBY DISCLAIMS ANY WARRANYY NOT EXPRISSLY .SET FORTH I1IEREIN. SELLERS ONLY
ORLIGATIONS FOR BREACH (01 WARRANTY ARE AS SET FORTH HERKIN. $f( 1 ER WIL1, NOT BE LIABLE FOR ANY
SPRICIAL, INDIRECT, INCIHDENTAL OR CONSEQUENTIAL DAMAGHS Off ANY NATURE ARISING IN CONNECIION
WIIH THE EQUIPMENT, OR IN CONNECUION WITH SOLLOR'S PERFORMANCE OR BREACH OF U1% DRLIGATIONS
HEREUNDER, REGARDIESS O WHETHER BASED IN CONTRACT ORIN'TORT, (INCLUDING, BUT NOT LIMITEN 10,
1.OS% OF PROFITS, PLANT RDOWN TIML. LOSS OF USE OF TIIE EQUIPMENT, AND CI_AIMS, $SUSTS AND DAMAGES OF
TIIRD PERSONS, I'XCEPT FOR U.S. PATENT INFRINGLHMIINT CLAIMS TO TIIE EXTENT PROVIDED IN Ci.AUSE (B)
OF PARAGRAPH  ABOVIT). INNO EVENT WILL SELLKR'S 1 JABH 1Y FOR PDIRFORMANCE OR BREACH OK ANY OF
TS OBLIGATIONS HEREUNDER EXCEED 1THE AMOUNT OF THE SALE PRICE TIIERETORORE PAID BY BUYGR TO
SELLER. SELLIR NEITHER ASSUMES NOR AUTHORIZES ANYONI 1O ASSUME FOR IT ANY OTIIER OBLIGATION

" ORLIABILITY OF ANY NATURE WHATSOGVER ORTO MAKE ANY ADDITIONAL REPRESHNTATION OR WARRANTY

NOT HEREIN CONTAINED RESPECTING THE BOUIPMENT OR SELLER'S OBLIGATIONS. Dy way of illustration, snd not
in limitation of tht furcgoing, ho communication, representation or statoment made by any sales agent or representative of Seller
respecting the performance or oporativn of the Eyuipment, or otheswise, is binding upan Seller (the sole and exelusive warranties,
represcntations and obligations of Seller being set forth hecein).  Purther, Soller mokes no roprescntation or warranty that the
Fquipment compfies with, or that it will perform or operate in sccurdanes with, the requirements of asy law, code, statute, rogufution,
rule oc ordinancc of any ledeal, state, local or other governmental authority (including, but not limited to, any pollution control agency).
Selier neither underlakes noc has any obligation 1o abtuin permity, liconaes or approvals from any such gavernmental suthority or sguncy
conceraing the 1iquipment or cuncemiag the installation, operation ar use thercof.  Only such safcty devicey as arc specificd in the
Pruposal and Quotation will be fumished by Seller to Duyer. Buyer shall, at its expensc, obtain and install all othor safoty devices
required or desleable due to the nature of the Equipment or due 10 Buycr's operation of the Equipment, Seller hereby disclaims, and
Buyer nerchy reieases Seller (rom, all llabiiicy arising out of the Improper use of the Tquipment or from the absence of proper safcty
devices respecting the Equipment. In no event will Scller be liable Tor any claim, loss, damage or expense arising out of the aolc or
contributory negligence of Buyer, it employecs, agents, engincers, archirsets, or Other coniractoms, and Buyer shall ndemnify, defend
and save Scller harmiess therefrom (including, but aol limited 1o, payment of S¢1lCr's £CASORADIC BIIOLRCYS’ [¢C8),

PERFORMANCT LEVELS GUARANTY AND ACCLFIANCE TISTS. fn the event that the Fquipment and/or Services Quotation
page specifies (hat the provisions of the Performance Levels Guaranly and Acceptance Tests are applicable and the same are included
as a part of the Propasal and Quotation, but only in such event, then Seller shall perform all of the additional obtigations set [orth
therein. If the provisions of the Performance levels Cuaranty and Acceplance Tesls are applicable, then wherever possible the
provisions of these Standand Conditiuns of Sale arc 10 be construed 30 as 1o be consisient with the pmvisions thereof; but in the evenl
of any irreconcilable incomsistencics, the peovisions of the Peelormance Levels Guaranty and Acceptance Tests will always prevail, govern
and control o

FORCE MAJEURE RESIECTING DELIVERIES BY SELLER. All deliveries by Seller are contingent vpon Selier's receiviag
necessary materials, parts, and components for its manufucture, assembly or supply of the Cyuipment to Buyer; 8nd Seller’s deliveries
t0 Buyer may be delayed, reduced or cancelled to the extent alfecied by delay, reduction or cancellation of shipments thereof from

" Seller’s suppliers. Scller will not be liable for any default, delay, reduction or failure in delivery attributable thereto or attributable to

strikes, lock-outs, disputes or disagrecments resulting in (abor stoppages, plant shutdowns or slowdowns at the [acilitics of Seller or
elsewhere, gavernment regulations, embargo, lack or fuilure of shipping favilities, military service, war, delays by carriers, csvaities, fires,
curthquakes, Aouds, sturms, explosions. cpidemics, civil commolion or diststbances, scis of God or any olher causes or ennditions,
whether similar or dissimilar (o those enumcrated, beyond the reasonable control and without the neglipence of the Selier. In such

circumstances, the time for delivery by Seller will automatically be extended for the period of time Seller is delayed a5 a result thereaf,
(rontinued on next page)
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ANDERSEN 2000 INC. . 17
106 DIVIDEND DRIVE - PEACHTREE CITY, GEORGIA 30269 USA
(A CROWN ANDERSEN INC: COMPANY)

STANDARD CONDITIONS OF SALE (continued)

10. MISCHLIANUOUS. All rights and remedies of Seller, whether provided for herein, or econferred by law, or in equity, or by statute,

or otherwise are cemulative and not alternative, and can be enforced successively or concurtently. This Agreement cannot be amended
¢xcept by a subscquent wriling sigacd by Selfer. Seller will not be deemed to have waived any of i1s rights or remedies hereuader unless
guch waiver ix in writing and signcd by Seller. No delay ar.omission by Seller in exercising any of its rights or remedics is to be deemed
to be a waiver thereof, and a waiver i writing on ane occasion will be effective only in that specific instance and only for the precise
purpose for which given, All commuaications hereunder must be in writing and are 10 be deemed 10 have been duly given and to be
effective upon delivery to the party to whom directed. Communicalions (hat are sent by U.S. mail, first class, centified, return receipt
tequested, postage prepaid, are to be decmed to have been delivered 3 days after being 50 posted, None of Buyer's obligations
hercunder may he assigned or delegated wilhout the prine written eonscat of Seller. All of the pruvisions hereof will be binding upon
and will inure to the benelit of both partics, and their respective successors and parmilled assigns. Bach of the provisions hereof is
severadle from each of the others; and if any provision hereof is prohibited or uncnforceable under applicable law, such provision will
be ineffective only o the extent of such prohibition or unenforceability withoul invalidaling the remaindee (hercol of e remaining
pravisions hereof. The captions hercin are for canvenience of reference only und are not to be used in construing the provisions hereol.
The Praposal and Quotation is made, and the contract contemplated hereby is to be substantially performed, in the State of Georgia,
and all of the provisions hercof are in all respects (including, but not limited ro, all matters of construction, interpretation, validity,
enforcement, performunce and Lhe consequences of breach) to he constroed in accordance with and governed by the internal faws
(excluding all conflict of law rules) of that State (including, but not fimited to, the Uniform Commercial Code of Georgia), s from time
to time amended and in effect, and the applitable internal federa) faws of the United States of Americs, &s from time to time amended

snd in offect
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I1l. DESIGN SPECIFICATIONS AND ASSUMPTIONS
Andersen 2000 Inc, has built acid gas scrubbing systoms throughout the world on various industrial and utility
applications. The company is the lurgest supplier of packaged sullur dioxide and I1IF scrubbing systems in the world,
primarily for industrial plants. Bascd on this experience, and on the basis of data given to Andersen for this
application, we have developed the [ollowing specifications for this scrubbing system.
1. Scrubber Inlet Gas Temperature = 400°C
2. Exhaust Gas From The Kiln At Maximum Gas Flow =

63,129 acfm @ 400°F and -7" H,O at 700’ above sea level

3 Gas Composition Assumwed For These Caleulations:

Particulate = 126 #/hr
0, = 7,138.78 #/hr
N, = 100,9¥6.59 #/hr
co, - 30,523.41 #/hr
H,0) ~ 20,615.79 #/hr
S0, =~ 1,703.2 #/hr
HF = 1,734.4 #/hr
HCl = 12.64#/Mc

4. SO, Removal Efficiency = 95%

HF Removz] Efficicncy = 9%
HCI Removal Efficiency = 9%

5. Particulate removal efficicney will be about 25% based on typical size distribution for the kiln dust.
6. Total serubber differential pressurc is 10" (254 mm) W.G.
7 Makcup Water Assumed to Scrubber:

MAKEUP WATER ANALYSIS (UNFILTERED & UNSOFTENED)

pH = 70
Chlorides (C1) = 50 ppm (wt)
Temperature a2 TU°F
8. Motive force for exhaust gas through scrubber will be supplicd by system LD, fan quoted.
Y. We have assumed use of soda ash (sodium carbonalc) solution as the sodium makcup source and pebble

lime as the reactant in the doublc alkali system.
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1V. PROCESS DESCRIFTION

A. Scrubbing System

The process flow sheet and matcrial balunce drawing is included as Drawing P8229-1L Using this drawing, the
Andcrsen acid gas removal process can be deseribed as follows:

Tnlct gas is introduced to & quench inlet scclion preceding the absorption section. Serubbing liquid is introduced
to this quench section Lo insure that the gas has been saturated. A damper is incorporated into the quench scection
to allow control of cxhaust pressurc from the kiln. The gas is guenched with an aqueous scrubbing solution
containing sodium {luoride, sodium chloride, sodium hydroxide, sodium sulfite, sodium bisulfite and sodium sulfate,
The exhaust gas from the inlet section enters a spray-baffic-lype vertical gas scrubber where entrained fiquor is
removed, and where the gas conlacts {rosh scrubbing liquor for additional acid gas absorption. The gas encounters
six bafflcs in passing through the absorber unit and then exits through a chevron type mist separator to the stack.
Scrubbing liquor to the inlet section and to the spray-baffle-type absorplion chamber is supplied from a stud
mounted recirculation tank and pump. This same pump also provides for a bleed liquor stream, which must be taken
to regeneration. Combined inlel scelion scrubbing liguor and spray-baffle-type gas absorber scrubber liquor arc
discharged by gravity back into the recirculation tank. Soda ash (3% wt) is supplied to the recirculation tank as
neccssary Lo mainlain a reasonable concentration of sodium sullite and sodium bieulfite in the scrubbing loop after

regeneration.

The scrubbing liquor is maintained at a pH of between 6.3 and 70 al optimum conditions. At this pH, and at the
concentration of sodium suffile, sodium sulfate and sodium bisulfite indicated in Drawing P8229-1, the scrubbing

solution is bighly buffercd against substantial pH change.  As o result, larger variations in inlet sulfur dioxide -
concentration can be tolerated with very little effect an owtlet sulfur dioxide concentration. The sodium sulfite-
bisulfite buffer system is highly resistant lo pH change. In addition, becanse the system operates in an acidic
condition st all times, calcium scale formation, from calcium contained in the makcup watcer, is climinated. In
addition, at this pH, CO, absorption is minimal and the carbonatc-bicarbonatc absorption rcactions do not take

placc.

Chemical utilization is essentially 100%. The soda ash reacts with dissolved sulfur dioxide, HF and HCI to form
sodium sulfite, sodium chlonde and sodium fluoride. If additional sulfur dioxide is then absorbed, it reacts with the
sodium sulfite to form the more acidic sodium bisulfi(c. In addition, oxygen dissolved in the serubbing solution reacts
with the sodium sulfiws o oxidize it to sodium sulfate. A small amount of the sulfer dioxide is ultimately converted
to sodium sulfate by this axidation reaction. A bleed stream is taken from the scrubbing system to regeneration to
maintain a relatively constant sodium sulfite, sulfate:, and bisulfite concentration.

The concentrations of sulfite, sulfate and bisulfite in the scrubbing solution were selected to give a dissolved solids
content which would prevent any substantial pH fluctuation during normal operation, but which would not create
problems with chemical salt formation during cold opcrating conditions. JF the concentrations of these chomical
comiponents sre increased, cold weather will sometimes precipitate salts, and these will plug up some of the piping
in the system, If the system is opcrated with more dilute scrubbing liquor, a higher blced rate is required to get rid
“of the absorbed sulfur dioxide, and the system is less well buffered against pH changes. In addition, at the
concentrations sclected for this application, the inventory of scrubbing liquor in the recirculation tank is sufficient
Lo continue to absorb sulfur dioxide for at Icast onc hour, even if no soda ash or regenerated liquid is fed to the
system.

The scrubber piping and instrumentation system is discusscd below:

Gas from the kiln first cnters the quench section. At the inlel to this section, temperature indicators are used to
indicatc tcmperaturc of the incoming gas stream. A prossurc switch is also mounted on cash inlet gas duct to
operate in the event of scrubber plupggage, initiating a bypass of the scrubbing system, and also activating an alarm
on the control pancl, A diffcrential pressure indicator is included in the PLC in the control panel to monitor the
diffcrential pressure across the entire scrubbing system. In addition, a differential pressure indictor is provided (o
monilor inlet pressure to the scrubber. The quench scclion requircs a very low differential pressure. Total
diffcrential pressure across the scrubber is W' W.G. Approximatcly 1.5 W.G, of this differential pressure occurs
across the mist eliminator.
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Scrubbing liquor is supplied to the inlet scetion and the baffle scrubber by a centrifugal pump. The quench liquor
is Jed through a single pipe and multiple no7zles into the quench section. Multiple liquid nozzles are used to
introduce the liquid into the absorber section. Manual control valves are installed on cach of the main lines feeding
the individual nozzles. In addition, a pressurc switch is installed oo the feed pump discharge and is actuated if the
liquid pressure drops to a predetcrmined low set point. This switch activales a luv.v pressure alarm to warn of
impending pump failure, and is connceted to the backup pump system. A pressure indicator 15 also mounted on
each pump discharge lin¢ to give local pressure readings.

A rotameter is provided on the blowdown from the serubbing system to monitor blowdown ratc to regencration.
This flow is automatically controlled by a density control system, The necessary check valves and isolation valves

are included.

Scrubbing liquor for the spray-baffle-type scrubber and the quench scclion is supplicd through a vortex-shedding
Nowmeter o the various nozzles at the use points. The recirculation tank maintains adequate scrubber inventory
for the feed pump. The scrubbing liquor returned from Lhe scrubber is discharged by gravity into this tank. A water
makeup linc is connceted to this tank to make up for cvaporative lnsses and for the Tiquor which is lost to the bleed
stream. The water makeup line is connected to a floal actvated diaphragm valve, which is pilot operated, and which
is uscd to maintain Jevel in the tank, Tn the cvent the water makeup to the system fails, the recirculation pump would
witimatcly run out of liquor to supply to the scrubbing system, and both the pressure switch and the temperature
switch in the scrubber discharge would actuate an alarm and could actuate the steam botler shutdown system, As
additional protection, a low tank level switch is provided with a level alarm which is connected to the bypass
sequencer, Tempcrature and pressure indicators arc provided on the scrubber gas discharge.

A bypass liquid stream i3 taken from the spray-baffle-type scrubber recirculation fine (hrough a pH monitoring cell.
The Now Lo the pH monitoring cell is directed through a rotameter with a manual valve so that flow can be adjusted
by the operator of the equipment or an occasional basis, The pH cell produces a signal which is transmitted by a
pH transmitter to the pH controller on the control panel. This controller is a proportional controller which controls
a variablc spced controller on the soda ash leed pump. This controller meters soda ash into the recirculation tank
to maintain propcr pH. Should the soda ash supply tail, a low pH alarm will sound, and this alarm is connceted to
the ghutdown system. Tn addition, a high pH slurm is provided to alarm in the event of pH controller failure. This
is also connected into the shutdown scqucncer. A pressure gauge 1 provided in the soda ash feed line for local
pressure readings. A temperature indicator is also pravided to give local temperature readings.

B. Liquid Regencration System

The regeneration system has been designed to operale unatlendcd 24 hours/day 365 days/ycar. The system is
equipped with automatic starlup and shutdown sequencers to handle variations in liquid flow rates from the
scrubbing system. The regeneration system is designed to operate on a constant liquid flow rate so that it is simply
shut off when inadequate liquid is available to be processed, and it is turned back on when sufficient inventory of
liquid is available. The system is skid mounted, pre-piped, pre-wired, and folly instrumented 1o the maximum extent
possible prior to shipment to the job site from Andersen’s plant. It is then reassembled on the foundation provided
by 1he customer, piping spools are connected and the system is started up. The chemical reactions which take place
in the system are discusscd in Scction 1 of this proposal.

Drawing P8229-1 shows the flowsheet and material batance lor this plant, Drawings P8229-3 through -5 show Lhe
Model 5000 liquid wasle regencration system,

Liquid is pumped from the scrubbing system to the holding tanks preceding the regencration system. These tanks
arc constructed of corrosion resistant materials and hold sulficient waste liquid to operate the regeneration system
on a rclatively continuous hasis. Liquid is pumped from these tanks al a conslant rate to the lime reactor. In the
lime reactor, pebble lime is introduced to a draft-tube Lype reactor where s turbine-type agitator is used to force
thc pebble lime to mix with the serubbing solution and react with it. The chemical reaction is exothermic, elcvating
the temperature of the liquid in the tank and maintaining an elevated temperaturc for operating conditions. The
reacted liquid overflows from this rcaclor by gravily inlo a Lamella type gravity scltler, Here (he solid material
scparates from the liquid and concentrates in the bottom of the settler. Clear liquid overllows from the top of the
scitler and is routed to a storage tank. A slurry containing approximatcly 16% (wt) solids is taken off the bottom
of the settler und pumped, using an air operated diaphragm pump, into a rotary drum vacuum {ilter. The rotary
vacuum, [iter separales the solids away from the bulk of the carrier liquid. The solids are then discharged, using
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a scraper blade, down a chute isto 4 storuge hopper, which is provided by the customer, Vacuum ucross the rotary
vacuum fller is provided by a waler scalcd vacuum pump mounted adjacenl to the filter. A vacuum receiver is uscd
to separate the liquid in the vacuum line from the air. The vacuum pump discharges through a silencer to minimize
noise and to also remove any restiunl water and any seal flush water which is Jed to the pump. An automatic seal-
flush water packape is provided with this systcm to provide for the necessary seal-llush water to the vacuum pump
and to other centrifugal pumps in the system. A [ilirate pump draws Lhe filtered liquid from the vacuom receiver
and pumps it inlo a storage tank. This is the same storage tank thal the thickener averflows into. A high pressure
pump then draws this liquid from the holding 1ank, forces it through polishing filters to remove any residual lime
compuunds which might still be present, and then delivers the liquid to additional storage tanks.

Solids feed is accomplished by storage in a large silo adjacent to the chiemical reactor. The storage silo is equipped
with 2 live bin bollam and a vibrator (0 [ced into a screw conveyor and a serew lift which feed the pebble lime into
an mlerim storage bin above a vibrating screw conveyar. The vibrating screw conveyor speed is controlled by a pH
controller in the lime reactor. The equipment is described in the drawings referenced above,

The instrumentation system can be described as follows:

* A liquid level switch is installed in the storage tank about two-thirds of the way up the wall. When the liquid level
exceeds this level switch height, an automatic start sequence is initiated for all of the equipment in Uic systcm. The
Bltrution system is first startcd, followed by the system feed pump. In this fashion, ull of the processing cquipment
is brought up to speed before a surge of fresh scrubbing Lquid [or regencration cnters the system. Flow into the
ime reactor is monitored by a vortex-shedding flowmcter, Temperature in the reactor is monitorcd by a
thermocouple and temperature readout, The lime reactor agitator is left on ut ull (ires to provent solids doposition
in the botlom of the lank, even when seeubbing liquid is not being fed to the system. Because the lime reactor
operates on an averflow basis, il always conlains liquid, even if scrubbing liquid is not being: fed to the system. A
pH mouitor is installed in a well in the overflow pipe from the lime reactor, This pH mositor transmits its signal
1o a pH conlroller mounted in the control panel. The pH is set at approximately 9 to insure complete neutralization
of all bisulfitc in the scrubbing system. The pIl controller sends a 4-20 ma signal to a speed controller on an AC
drive motor on a vibrating rotary screw conveyur. This conveyor feeds pebble lime into the lime reactor at a rate
determined by the pH cantroller. Above this vibrating screw feecer, an inlerim storage tank is provided with hoth
low and high level switches. When the low levul switch i reached, indicating the lime supply is being depleted, a
screw conveyor and serew il in 4 live boltom bin on the storage silo are antomatically turned on to feed pebble lime
into the interim storage bin until the high level switch is actmated. When the high level switch is actuated, the
conveyors are turned off.

The regencrated scrubbing liquid, belore filtration, is fed to a thickener where the solids are separatcd from the bulk
of the liquid. A thick slurry underflow is taken from the thickener through an air operated diaphragm pump into
the rotary vacuum filter. The feed rate of this thickencr underflow Liguid is determined by the liquid level in the
rotary vacuum filter tavk. Pump stroke frequency is controlled by air pressure to the pump, based on the level
controller in the rotary vacuum filter tunk,

After the liquid has been filtered, the clear liquid is taken to a vacuum receiver where the liquid is separaicd from
the air. The air is exhausted by a vacuum pump (o a silencer, Seal water is provided to the vacuum pump from a
small seal water package. The liguid is drawn from the vacuum receiver by 2 scll-priming centrifugal pump and is
transmittcd to an additional storage tank wiicre the clear liquid is stored for transmission back to the scrubbing
system. A level controller in the slorage tank transmits its signal 10 a control valve on the discharge of & high
pressure pump which draws liquid from this tank, pumps il through the polishing fitcrs and delivers it to the
scrubbing system. This level control syslem maintains esseatially constant liquid level in the storage tank, The liguid
is then stnl o a larger capacity holding tank before being fed back to the scrubbing system, All automatic systews
in the instrumentation circuit are equipped with selector switches, allowing manual operation. In addition, all eritical
alarm points also actuate the automnatic shutdown sequencing.
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