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Background 

FORMEL INDUSTRIES, INC. 
FRANKLIN PARK, ILLINOIS 

ADJUSTED STANDARD PETITION 

TECHNICAL SUPPORT DOCUMENT 

PART ONE: COMPLIANT INKs 

Formel's operations preclude the use of (,,ompliant inl-.s t.iat are less than 40% YOM (excluding 
water) by volume or 25% YOM by volume of t.ie volatile content of ink. The typical 

. flexographic iILIG used at Fonnel contain about 60% solvent (by volume) and are often diluted 
further in order to obtain the proper viscosity for efficient printing. Fonnel has attempted to use 
waterubased inks from a wide variety of manufacturers with unacceptable results in each and 
every trial run. 

Printing Type§ 
F onnel' s p :oduction consists almost entirely of surface printing on high-slip polypropylene film. 
Surface printing is included in the broad definition of fl~ographic printing, along with reverse 
printing and lamination. However, the quality demands for a surface-printed on polypropylene 
ar~ unique. It is not justifiable, therefore, to subject all types of' printing to the same ink ~aterial 
restrictions. 

Reverse printing produces an image on the side of the substrate that is in contact with the 
product, and not the outside air. This is not an option for Fonnel, because a majority of the their 
customers are in the food industry. Reverse printing would allow the ink to come into contact 
with the packaged food products, which is clearly unacceptable. Formel's non~food customers 
can not have their product packaged in reverse printed wrapping either, for the abrasive nature of 
their consumer products customers tends to wear away the printed image. 

The lamination process prints the ima.ge between two sheets of substrate, preventing direct 
contact between the product and th~ printed image and thereby reducing abrasion. However, 
economic and environmental factors prevent Fonnel's customers from accepting the excess 
packaging lamination produces. 

Water Based Ink Jrials 
Because the cu::..tomers demand surface printing, Formel attempted to surface print using water
based inks. Whereas water~bas.ed inks have proved successful in some other types of 
tlexographic applications, Fonnel found that they are inappropriate for sUlface printing on high
slip polypropylene. 

Certain Formel customers require ink that is heat~resi.stant. These product wraps arc heat-sealed, 
and tests with water-based inks demonstrated that the heat-seal process would often soften the 
ink. Once softened, the printed image would cause stacked products to stick together. When 
product was separated, me labeling would pull off. 

AIR. SoLUTIONS, INC. 
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Fonnel Industries, Inc . 
. Adjusted Standard Petition - Technical Support Document 

ASI Project No. 8061·AA 
October 6, 19S 

Page 2 of3 

In the food industry label aesthetics are extremely important. Consumer confidence, in regard to 
the quality of the food inside a package, is shattered if the label itself appears to be of low or 
slip-shod quality. Any running, blending or deterioration of the printed: food product label is 
unacceptable to Formers customers. Trial runs with water-based inks repeatedly produced poor 
image quality. 

Rarely, a trial run with a water-based ink would produce an image that could pass inspection. 
However, the use of water-based inks on high-slip (a material thllt is more prone to sliding rather 
than sticking to itself) polypropylene is such a tenuous process that positive results could not be 
repeated. These inks lack the solvent that anchor the pigment layer into the plastic. Instead, the 
chemicals migrate to the top of the film, where they are far more likely to run, smear or rub off. 

Formel investigated water-based inks provided by at least six different major n1 .ufacturers, 
including Daw, Sun, Croda, Crown Zellerbach and Spectra. In each case, the ink companies 
themselves abandoned the project. The manufacturers each turned their back on a potential 
customer because they reached the same conclm,ion: the problem was unsolvable . 

Water-based inks take longer to dry and could also require Formel to operate their means of 
generating capital in an extremely inefficient manner. Other water-based inks would solidify in 
the roller system itself, requiring lengthy production breaks that slowed production and 
deteriorated equipment. 

The nature of Fonnel's business is short-run jobs. Increasing the time spent for setting up each 
job, and decreasing the line speed for better drying creates an extremely inefficient prodU(.:tion 
environment. The use of water-based inks increases set-up time and slows the printing line. 
Since Formel's customer base involves many short runs, water-based inks increase the proportion 
of time spent on non-productive printing line activities. 

Water~based inks can not be color matched as simply as high-solvent inks. High-solvent inb 
can be modified on-site. Water-based inks, if they do not meet the extracting specifications of a 
customer when received, must be sent back to the manufacturer. In addition, a water-based ink 
that passes inspection for one run may not the next nm. 

The water-based colors often seem flat to Formel's customem, even when they do not smudge, 
run together or speckle. Again, this situation is unacceptable in the competitive food industry. 

Finally, water-based inks are not without their own chemical shortcomings. These ink 
formulations require the use of hazardous materials (types not found in high-solvent inks) in 
order to bond properly. The food industry would (understandably) rather not be associated with 
such chemicals. In addition, these chemicals are so hannful that their dis.posal is three times as 
expensive as traditional solvent-based inks, creating another fin~llcial hardship for.Fomlel. 

Appended to this document are MSDSs for a sampling of water-based inks. Also included are 
numerous samples of typical Fonnel product printed with traditional inks. 

(,""",I\906I'('o\T50 AIR. SoU.mON5, INC 
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Fonnel Industries, Inc. 
Adjusted Standard Petition - Technical Support Document 
ASl Project No. 8061-AA 

PART Two: ADD-ON CONTROL 

Background 

October 6, 19 ) 
Page 3013 

In lieu of compliant ink usage, the flexo rule would require Fonnel to install some type of VOM 
control device. Gas absorber or wet scrubber technologies are not appropriate given the high 
vapor pressure of flexographic ink solvents. Afterburner technology is the only remaining 
option. However, as presented below, this type of control device presents an undue economic 
burden on Formel. 

Permanent Total.Enc1osure Requirements 
Fonnel's pressroom is compact as configured now. Fonnel would need to operate the room as a 
Permanent Total Enclosure (PTE) in order to ensure compliance. However, in order to provide 
employees with acceptable working conditions (i.e.; keep solvent concentration in the work area 
less than 50% of OSHA Pennissible Exposure Limits), at least 25,000 sefm of room air has to be 
exhausted. 

Additionally, a PTE would require Formel to air Condition the entire facility, which subjects 
them to further expenses. Control cost spreadsheets. which acc.ount for the pressroom 
configuration as a PTE and the air conditioning costs, have been appended to this doc:ument. 
Also included is a schematic of the pressroom. 

Afterburner Control Costs 
Fomlellacks sufficient 3pace, at ground level, to place an afterburner c.ontrol unit either inside or 
outside their facility. The only remaining location is on the roof of their building. This incurs 
two major additional charges. 

The first charge is for a 200-foot crane for the installation of the rooftop afterburner. The 
estimate for the crane rental is $15,000. 

The second additional charge is to strengthen the roof. supports. Fonnel~s roof, as currently 
constructed, is not capable of sustaining the weight of an afterburner sygtem. Formel has 
received estimates of approximately $70,000 to install structural reinforcement for the roof. 

Both of these additional c.osts have been included in calculating the cost per ton of YOM 
controlled for Fonnel. The additional charges have been add~d to the control equipment cost 
spreadsheets under the heading "Other (auxiliary equipment, etc.}." Total cost was calculated 
using the procedures found in the "OAQPS Control Cost Manual (4th Edition)." Note that the 
basic equipment costs derived by this method are at least three years behind cun-ent prices. 

As mentioned above, the control cost spreadsheets are appended to this document. A table using 
these figures and summarizing the cost per tOI1 ofVOM controlled is also presented. Finally, an 
example of an actual afterburner sales quotation is provided . 

ron",l\9V61· .. IT3D.doo AIR SoLUTIONS, INC. 
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Formel Industries, Inc. 
Franklin Park, Illinois 

Control Costs - With PTE 

Total VOC to Control Device, tons 57.00 

Control, % 60.00 

Amount of VOC Controlled, tons 34.20 

Enclosure and HVAC Costs" S 23,750 

Total A2iDUal 

C~ntrol Device 

Recuperative Thermal Oxidizer $ 

Regenerative Therma: Oxidizer :$ 

Gas Absoroer $ 

Ductwork S 

$ Enclosure and HV AC costs based on an annual 
rate of $0.1 O/cubic foot of facility volume. 

• .. 
• 

Costs 

590,289 
346,433 

322,827 
2,979 

A.'1IlUal Cost Per Ton 
VOC Controlled 

$ 17,954 

$ 10,824 

$ 10,134 

• 

-,:..::..:..:' "'-'.,~ .~""''::-' .. ~... '.;.~-'-~ -~::: ',:"'.', -!: •. .; .... "', ... : ~','.... :".:..' ... ,;',-...... ,',.: .. :-

-Annual Cost PerJon 
VOC Controlied 

Including Ductwork 

$ 18,041 

$ lO,~ll 

$ 10,221 

I 

AIR. SOLUTIONS, INC 
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I PAGE 1 OF 14 CONTROL COST SPRF..ADSHEET ...... ......,. 

-I TOTAL ANNUAL COST SPREADSHEET PROGRAM·-THERMAL INCINERATORS 

I 
COST BASE DATE: April 1981J [1] 

·1 
VAPCCI (Second Quarter 1996): [2] 101.9 

INPUT PARAMETERS {I;: . 
... '" 

I - Gas flowrate (scfm): 25,0('0 

• - Reference temperature (oF): n 

I - Inlet gas temperature (oF): 100 

- Inlet gas density (Ib/scf): 1),0490 

1.1 
- Primary heat recovery (fraction): 0.70 

t 0.50 - 'Naste gas neat content (BTU/set): 
.- Waste gas heat content (BTUllb): 10.20 

- Gas heat capacity (BTUIlb-oF): 0.255 

I - Combustion temperature (oF): 1400 

- Preheat temperature (or): 1010 

~ Fuel heat of combustion (BTUllb): 21502 

-I - Fuel density (lb/ft3): 0.0414 

I 
DESIGN PARAMETERS 

- Auxiliary Fuel Reqrmnt (Ib/mln): 7.143 -- (scfm): 172.5 

- Total Gas Flowrate (sefm): 25173 

I .. 
I 

.1 
0 

I 
.1 
I 
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FORl'\fEL INDUSTRIES, INc. 
PAGE 2 O}' 14 

Equipment Costs ($): 
- Incinerator. 

CAPiTAl.. COSTS 

@ 0 % heat recovery: 
@ 35 % heat recovery: 
@ 50 % heat recovery: 
@ 70 % heat recovery: 

- Other (auxiliary equipment, etc.): 
Total Equipment Cost-base: 

, --escalated: 
Purchased Equipment COS" ($): 
Total Capital Investment (s): 

o 
o 
o 

268,823 

85000 
353,823 
477,432 
563,370 
907,026 

ANNUALCOSTIN?UTS • 
Operating factor (hr/yr): 
Operating labor rate ($/hr): 
Maintenance labor rate ($/hr): 
Operating labor factor (hrlstJ): 
Maintenance labor factor (hrlsh): 
Electricity prlce ($/kwh): 
Natural gas prfce (S/msef): 
Annual interest rate (fraction): 
Control system life (years): 
Capital recovery factor: 
Taxes, Insurance, admln. factor: 
Pressure drop (In. w.e.): 

S400 
13.00 
14.00 
0.50 
0.50 

0.0501 
4.00 

0.070 
10 

0.1424 
0.04 
19.0 

THERMAL INCINERA T IRS 

CONTROL COST SPREADSHEET 

f.[R SOLlmoNs, INC. 

&i Me, aT ¥Hi &! ... 2LLiLL ____ _ 
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FqRl\1EI_ INDUSTRIES, INC. 

PAGEJOF14 
'THERMAL INCINERA'l ')RS 

CONTROL COST SPREADsrlEET 
------'--------~------------~-=--------~--------------=-------------

ANNUAL COSTS 

Item 

Operating labor 
Supervisory labor 
Maintenance labor 
Maintenance materials 
Natural gas 
Electricity 
Overhead 
Taxes, Insurance, administrative 
Capital recovery 
--.---~--.. ---
Total Annual Cost 

NOTES: 

[1] Original equipment costs reflect this date. 

Cost ($/yr) 

6,825 

1,024 
7,350 
1,~50 

347,856 
40,933 
13,529 
36,281 

129,140 

[21 VAPCCI = Vatavuk Air Pollution Control Cost Index (for thermal 
incinerators) con'espondlng to year and quarter shown. Origlilal 
equipment cost, purchased equipment cost, and total capital investment 
have been escalated to this data via the VAPCCI and control equipment 
vendor data. 

I La 

Wt. Factor W.f.(cond.) 

0.012 
0.002 

0.012 
0.012 
0.589 
/).069 
0.023 0.061 
0.061 
0.219 0.280 

1.000 1.000 

AIR SoLunO.'l&, INC. 

• __ '.-U~ __ ._Kl==_; __ ll ___ IIlII= ____ ~ ____ _ 



111--.. . . . . . . . . . .-------------------Formel Industries, Inee 
Franklin Park, Illinois 

Press Room Schematk , 
Ink I Room 
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Material Safety Data Sheet 
CRODA INKS CORP. 3901 W. Rohr Ave., Milwaukee, WI. 53209 

CRODAGUA ATOMIC FIRE BALL YELLOW 
82-3-112&8 

as of May 25, 1993 
This Trade Naae is registered with CHEIHREC 1-800/424-9300 (USA) 

ISECTION 1 nAZARDOUS MATERIALS 

.. 

AMMONIUM HYDROXIDE OSHA 4'h 4 

I ACGIH 
ISOPROPYL ALCOHOL OSHA ',00 980 500 1225 2. (, 

• ACGIH 400 1)83 500 1230 

I HIA - Tirile Weighted AV2Y'age; STEL - Shoi"'t Term EKpOSUr"i1 Lilait 
Q§tiaL Occupational Safety Health Ad"in. ACGIH: Amer. Conference of GOY. Health Hygienistl 

I SECTION 2 

• 
I BOlLING POINT 

VAPOR PRESSURE 
tW_O PASCAL 

SECTION :3 

54 F 12 C) 
49.34 ~~ OF Hg @ &BF 

6.6 (k Pal 

I ------------
FLASH POINT 208.3 F C.C. ( Q7.9 C) 

~XTINGUISHING MEDl~ 

PHYSICAL DATA 

SPECIFIC GRAVITY 
EVAPORATION RATE 

(BUTYL ACETATE = 1) 

FIRE AND EXPLOSION DATA 

LOWER EXPLOSION LIMIT 
UPPER ~XPLOSION LIMIT 

USE CARBON DIOX 1 DE, DRY CHEI1ICRL, ALCOHOl.-TYPE, OR UNIIJERSAl.-1YPE I FOAMS. 

SPECIAL FIRE FlBHTINl1 PROCEDURES 
NONE KNOWN. 

• 1 
I 

.1 
I 

-I 

!d,NU8UAb..E!BE AND EXPLOBlml HAZA@S 
NONE KNOWN • 

SECTION Iv flEACTIVITY DATA 

CONDITIONS TO AVOID 
-AVOID CONTACT WITH STRONG OXIDIZING AND/OI~ REDUCING AGENTS. 

MATE,RI Ahfl..TIL.BVOJD 
THIS PRODUCT IS INCor~PAT1BLE WITH STRONG OXIDllING AND/OR REDUCING AGENTS AND 
STRONG ACIDS AND BASES. 

L 13 
.9 

2.0 
25.0 

i 

--------------...... --.. ----...... __ II1II_"" •• _ .. • ... _ ... __ ....... __ 111 __ ... ____ .-.., _____ ... ! __ -'1 J 
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II.~~ZAROOUS DECOMPOSITION OR BY-PRODUCTS 
• MATERIAL I-IlLL NOT DECOMPOSE. 

I HAZARDOUS POLY~IERIZATION - WILL NOT OCCUR. 

CONDITIONS TO AVOID 
~I EXCESSIVE HEAT AND STRONG OXIDIZING AND r;SDUCINB fIl3ENT;';~ _________ _ 

I , 
I 

.1 
I 

SECTION 5 HEALTH HAZARD DATA 

-----------------------------------.-------------
ROUTES OF ENTRY INHALATION Yes SKIN 'l.!3 INGESTION tic) 

HEALTH HAZARDS 
EYE.!;:ONTACT - IRRITATION AND POSSIBLE CORNEAL INJURY. 
SKIN CONTACT-BRIEF CONTACT SHOULD NOT PRODUCE H~Rt~FUL EFFECTS, 

CONTACT MAY CAUSE IRRITATION. 
aUT PRe/LONGED 

JNHAlATION-MAY CAUSE DIZZINESS, DRO~lSINESS, AND/OR NAUSEA. 
INGESTION-POISONOUS IF SWALLOWED. 

£8HkINOGENIClTY 
CAS # NTP 

AMMONIUM HYDROXIDE 1336-21-6 No 
ISOPROPYL ALLOHOL 67-63-0 Un 

SIGNS AND SYMPTOMS OF EXPOSI,J.Bli 

IARC 
No 
No 

CORROSIVE TO EYES AND SKIN, AND IS IRRITATING TO LUNGS AND NOSE 
RESPIRATORY TRACT AND MUCOUS MEI~BRANES. 

OSHA 
Nu 
No 

I 
MED.Jm!:. CONPITIONS GENERALLY AGGRAVATED BY EXPOSURE 

RESPIRATORY PROBLtl~8 MAY BE AGGRAVATED BY EXPOSURE TO THIS PRODUCT. TYPICAL 
EXAMPLES ~lAY UICLlIDE, 13'1.11' ARE NOT LlMITED TO EMPHYSEMA, ASTHMA, COMMON COLD, 

I 
.1 
I 

-I 

ETC. 

Et~ERGENCY PND FI RST AID PRQ~Ig)URES 
gVES-FLUSH WITH I-IATER, CONSULT WITH PHYSICIAN. 
§Y~-FLUSH WITH WATER, CONSULT WITH PHYSICIAN. 
!NHALATION-REr~OVE TO FRESH Al R, CONSULT WITH PHYSICIAN. 

--------,--~------

SECTION & PRECAUTIONS FOR SAFE HANDLING AND USE 

,---- -- --- ,-------.--------------------
§JU,:.s TO BE TAVEN IN C8.§U~ATERIAI;._l§_RElliSED OR S~J.LLED 

NEUTRRLIZE I-IITH DILUTE VINEGAH. ABSORB WITH INERT t1ATERIAL SUCH AS SAND, EARTH 
OR VERmCULlTE. 

H8ST .. LQISPQIiAL ME.W..9D 
IN COI~PLlANCE ~JITH FEDERAl., STATE AND LOCAL REGULATIONS. BEE 40CFR 2&2.1,0 (B), 

2&2.11 (e) & (0) ANO 2G5.13 FOR ADDITIONAL INFORMATION 

eRECAU"fIONS TO BE TAKEN IN HANDLING AND STOBI~G 
AVOID CONTACT WrTH EYES, GIUN, AND Cl.OTHING. KEEP CONTAINER CLOSED. WASH 
THOROUGHLY AFTER HANDLING. STORE BETWEEN 40F-120F. 



J OTHER PRECAUTIONS - AVOID DISCHARGE TO NATURAL WATER ANDIOR SEWERS. 

----------------------------------------------------------------- ------I SECTION 7 CONTROL r~EASURES 

RESPIRATORY PROTECTION 
THE USE OF RESPIRATORY PROTECTION DEPENDS ON VAPOR CONCENTRATioN; USE A NIOSH APPROVED 
RESPIRATOR FOR ORGANIC VAPORS IF NEEDED. 

I VENTILATION 
GENERAL MECHANICAL u~NTILATrON MAY BE SUFFICIENT TO KEEP PRODUCT VAPOR CONCENTRATIONS 
WITHIN SPECIFIED RANGES. IF GENERAL VENTILATION PROVES INADEQUAT~TO MAINTAIN SAFE 
'JAPClR CONCETRATIONS, SUPPLEMENTAL LOCAL EXHAUST MAY BE REQUIRED. OTHER SPECIAL PRECAU
TION SUCH AS RESPIRATORY MASK OR ENVIRONMENTAL CONTAINMENT DEVICES, MAY BE REQUIRED 
IN EXTREME CASES. 

II PROJ_ECTIVE GLOVES - IMPERMEABLE RUBBER OR PLASTIC • • I 
• 1 
I 

.1 

EYE PROTECTION 
CHEM.ICAL SPLASH GOGGLES (ANS1287.1) OR APPROVED EQUIVALENT. 

OTHER PROTECTIVE CLOTHING OR EQUIPMENT - IMPERMEABLE APRO~S • 

1010RIVHYGENIC PRACnCE:S 
WASH HANDS AND FACE THOROUGHLY BEFORE EATING OR DRINKING. 

ALL NUMERICAL VALUES STATED IN THIS MATERIAL SAFETY DATA SHEET ARE BASED UPON 
TYPICAL VALUES FROM OUR SUPPLIERS WITH A RANGE OF APPROXHIATELY PLUS OR MINUS 
FIVE (5) PERCENT. THESE VALUES SHOULD NOT BE CONSIDERED AS SPECIFICATIONS SINCE 
OUR SUPPLIERS HILL NOT GUARANTEE THE PHYSICAL CHARnCTERISTICS OF THEIR PRODUCT. 

I 
THE INFORr~ATION CONTAINED HEREIN IS FURNISHED WITHOUT WARRANTY OF ANY KIND. 
USERS SHOULD CONSIDER THIS OATA ONLY AS A SUPPLEMENT TO THEIR INFORMATION 
GATHERI:D BY THEM AND MUST M~1KE INOEPENDENT DETERMINATIONS OF SUITABILITY AND 
COMPl.ETENESS OF INFORMAnON FROM ALL SOURCES TO ASSURE PROPER USE AND DISPOSAL _I OF THESE I~ATEfUALS AND THE SAFETY AND HEALTH OF EMPLOYEE~ AND CUSTOMERS. 

I 
-I 
I • 
I 

.,1 
B 

-I 
---------------------
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REG'IILOTTON 1~'i:nRMoTrnM 
\ \J n ... 11 111 IJ If In .1.11' 

CRODAQUA ATOMIC FIRE BALL YELLOW 
82-3-1.1268 

as of May 25, 1993 

TYPICAL VALUES BY WEIGHT FOR: 
Solid: 38.40 Volatile: 2.60 Water: 59.013 

HAZARD RATING HMIS: HEALTH ;3 FLAMMABILITY : 1 REACT! V ITV I 0 

This ink does not contain any component substances li~ted in California 
Proposition 65 lists which ,u'e knowingly adedd. However, printing ink 
ingredients, like all synthetic and naturally occurring chemicals, may contain 
trace contaminants of some listed substances and/or elements. These are URt 
add~d to the printing ink as ingredients, but Nay be p~esant in the ink raw 
materials as received from our suppliers over which we have no control. 

SARA 302 (40 CFR 355.30) 
NO MATERIALS TO REPORT 

SARA 312 (4~ CFR 370) 

ACUTE HEALTH HAZARD Yli CHRONIC HEALTH HAZARD Nil 
FIRE fu SUDDEN RELEASE OF PRESSURE No REACTIVE 

SARA 313 SUPPLIER NOTIFICATION (~0 CFR 372) 

I This pt'oduct contains the 
requirement~ of emergency 

following toxic chemicals subject to the reporting 
planning and community Right-to-Know Act of 1906. 

I 

I • 
I 

.1 
I 

Chemical Neue CRS # ~ • a~ Metal 
NO MATERIRLS TO REPORT 

This infor~ation must be included in all MSDS that are copied and distributed 
for this material. 

All ingredients in this product are listed in th~ T.B.C.A. Inventory. 

The information contained hereill is furnished without warl'anty of any kind. 
Users should consider these data only as a supple~ent to their inforAation 
gathered by them and must ~ake independent deter~inatians of sYitability nnd 
completeness of information from all sources to assure propel" usa and disposal 
of these materials and the safety and health of employees and custom~rs • 

SHIPPING INFORMRTION 
DOT - INK PRINTING, N.D.I. 
lATA - INK,3,UN1210,PGIII 
(DOT EMERGENCY RESPONSE GUIDE #26) 

For mare information, call MILWAUKEEE GENERAL MANAGER, 
at (USA) 414/461-2300 Fax #1 414/461-3247. 

& FE • 



INK, FLAMMABLE LIQUID, UN 1210 

DOT EMERGENCY RESPONSE GUIDE #2& 
CHEMTREC 1-800-424-9300 

".;. .. : \ ~,' ,', • '. ..:< ,'. 

REV. 12-04-90 
POTENTIAL HAZARQ§ 

I FI RE OR EXPLOSION 
FUlftlMABLE/COMBUSTIBLE I~ATERIAL; MAY BE IGNITED BY HEAT, SPARKS OR FLAMES. 
VAPORS MAY TRAVEL TO A SOURCE OF IGNITION AND FLASH BACK. CONTAINER MAY 

, EXPLODE IN HEAT OF FIRE. VAPOR EXPLOSION HAZARD INDOORS, OUTDOORS, OR IN 
SEWERS. RUNOFF TO SEWER MAY CREATE FIRE OR EXPLOSION HAZARD. 

I HEALTH HAZARDS 
MAY BE POISONOUS IF INHALED OR ABSORBED THROUGH SKIN. VAPORS MAY CAUSE 

4t DIZZINESS OR SUFFOCATION. CONTACT MAV IRRITATE OR BURN SKIN AND EVES. FIRE 

I 
MAY PRODUCE IRRITATING OR POISONOUS GASES. RUNOFF FROM FIRE CONTROL OR 
DILUTION WATER MAY CAUSE POLLUTION • 

• 1 
I 

.1 
I 

r-I 
I 

-I 
I • 
I 

"I 
I 
'I 

FIRE 

EMERGENCV ACTION 

KEEP UNNECESSARY PEOPLE (4WAVj ISOLATE HAZARD AREA AND DENV ENTRY. STAY 
UPWIND; KEEP OUT OF LOW AREAS. POSITIVE PRESSURE SELF-CONTAINED BREATHING 
APPARATUS (SCBR) AND STRUCTURAL FIREFIGHTER'S PROTECTIVE CLOTHING WILL 
PROVIDE LIMITED PROTECTION. ISOLATE FOR 1/2 MILE IN Abb DIRECTIONS .1£ 
TANK,RAILCAR OR TANK TRUCK IS INVOLVED IN FIRE. CALL CHEMTREC AT 
}--800-42~-q30~ FOR EMERGENCY ASSISTANCE. IF WATER POLLUTION OCCURS, NOTIFY 
THE APPROPRIATE AUTHORITIES. 

SMALL FIRES: DRY CHEMiCAL, C02, HAWN, WATER SPRAY OR ALCOHOL RESISTENT 
FOAM. 
LARGE FIRESI WATER SPRAY, FOG OR ALCOHOL RESISTENT FOAM. DO NOT USE DRY 
CHEt'1ICAL EXTINGUISHERS TO CONTROL FIRES INVOLVING NITROI'1ETHANE OR NITRO
ETHANE. MOVE CONTAINER FROM FIRE AREA IF YOLJ CAN DO IT WITHOUT RISK. APPLY 
WATER TO SIDES OF CONTAINERS THAT ARE EXPOSED TO FLAMES UNTIL WELL AFTER 
FIRE IS OUT. STAY AWAY FROM ENDS OF TANKS. FOR ~lASSIlJE I:IRE I1~ CARGO 
AREA, USE UNMANNED HOSE HOLDER OR MONITOR NOZZLES; IF THIS IS IMPOSSIBLE, 
WITHDRAI~ FROM AREA AND LET FIRE BURN. WITHDRAW IMMEDIATELY IN CnSE OF 
RISING SOUND FROM VENTING SAFETY DEVICE CJR (4NY DISCOLORATION OF TANK DUE 
TO FIR!:::. 

pPILL OR __ LEAK 
SHUT OFF IGNITION SOURCES; NO FLARES, St'lOKING OR FU7IMES IN HAZARD AREA. 
STOP LEAK IF YOU CAN DO IT WITHOUT RISI<. WATER SPRAY MAY REDUCE VAPOR, 
BUT IT MAV NOT PREVENT IGNYTION IN CLOSED SPRCES. 
SMALL SPILLS: TAKE UP WITH SAND OR OTHER NONCOMBUSTIBLE ABSORBENT NATERIAL 
AND PLACE INTO CONTAINERS FOR LATER DISPOSAL.. 
LARGE SPILLS: DIKE FAR AHEAD OF LIQUID SPILL FOR l.ATER DISPOSAL. 

FIRST A10 
MOVE VICTIt~ TO FRESH AIR AND CALL EMERGENCY ~1EDICAL CAnE; IF NO'T 
BREATHING GIVE RRTIFICIAL RESPIRATION; IF BRERTHING IS DIFFICULT, GXVE 
OXYGEN. IN CASE OF CONTACT WITH I~ATERIAL, lf1l1'1EDIATELY FLUSH EYES WITH 
RUNNING WATER FOR AT LEAST 15 NINUTES. WASH SIUN WITH SOAP AND WATER. 
REMOVE AND ISOLATE CONTAMINATED CLOTHING AND SHOES AT THE SITE. 

- . .:' • • .. I .• '"'\. • . ::: as =-



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
Volatile Organic Compound Data St,eet; 

VOC DATA SHEET: 
M24 

.I
I 

1 • PROPERTIES OF THE COATING "AS SUPPLIED" BY THE NANUFACTURER . : ~ 10 at i ng Manu fact urel": __ ...!:C:::.R~O~O!.!A--=.!IN~K~,S~C~O~R:.:.:PO~R~A~Tw:I~O::.;:N~. ____ ~ ___ _ 

Coating Identification: CRODAQUA ATOMIC FIRE BALL YELLOW 

~atch Identification: 

ISt.1PPl ied To: 

• 

82-3-11268 

IIIropert y of the coating as supplied to the custo.er: 

A. Coating Density (Dc)s: 9.4 Ib/gal _ .... 1-.. ...... 1 kg 11 

.1 __ ASTM 01475 X Other (fro. forMula) 

B. 

I 
Total Volatiles (Wv)s: ~.~ Weight Percent 

__ ASTM D236~ X Other (frolll forliula) 

.1 C. Water Content: 1. (Ww) s 59.0 Weight Percent 

(froID formula) 

I 
-I 
I 

-I 
I • 
I 

ASTM 03792 ASTM 04017 __ X __ Other 

2. (Vw)s &&.4 Volullle Percent 

__ X __ Calc'Jlated ___ Othqr (froll formula) 

o. Organic Volatiles CWo)s: 2.6 Weight Percent 

E. Nonvolat i les Content (Vn) SI 29.8 Volume Percent 

F. voe Content (VOC)s: 1. __ ..:l.. lh/gal coating less ~Iater 

OY'_--!-• .::..1 kgll coating less water (~g gIll 

2. _-..:-.=8 Ib/gal solids 

01"_~.~1 kgll solids 98.1 gl1> 

The subscript ~s" denotes each value is for the coating "as supplied~ 
by the manufacturer. 

Ratio of Water to VOCI 

I Volume pl'l"cent VOC 5.3 Solvent density calculahd from above datal __ J.. . ..§. 
• VollJme pet'cent wator'::=' 94.,2 

I 
~ TOTAL: 100.00 ~ 

MIU~AUKEEE LOCATION GENERAL MANAGER May 25, 1993 

This sheet is based on EPA document, ~Procedure for Certifying Quantity of Volatile 
Organic Compounds E~itted by Paint, Ink, and ather Coatings", (EPA - 450/3-84-019). 

~ • :". .," J. . ".'", • • • 
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, . 550572· F01 

TO: 

Phone 

FaxPhona 

----------------~-

Lgc: . . _____ . ________ _ 

REMARKS: o Urgent o For your r()vi9W 

I Date t ____ • _____ .. 
tj-Itj~ ?t( 

. ---~--

FROM: 
,. 

. . 
~: .• ~ f t-f. '.J~ .-. 

1 U 

;~ J Dew Prin/mg Ink CO, 

Phone 

C Aspl,ASAP 

! I 

o 

------~--------... · .. &-·-------.-----._w __ --..-._ .. _~._ .. _._ 
'.: 

• .... _iiIIm ___ ~ .. III!£ __ lIIIrlIi __ m=IIII .. _ ... e__,. ___ .~ 

.... ! 

....... 

\ 

'. 
i. 
J 

• 
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CODE, 

E'l ~R(JT f.C~i 
C'W-&r:·n 

IF~~~:=~~~~ ~t~TION II 

• f'~~M. ":"~": 
A~~~ .. '. I ' ~ 'f 'ti;J " .. :': 

.. ... . -.-

HIJPRI)p" 'c C(Jk~'~ 

I 

l 'l'lNOllISHING ME:!JH ~~/A~! " C .. ' 

• ECIAL FIR1::FJ.(iHTI)O;O t'R(·'i'c~I)JlL.';J 

.... '" . 

• • . ,0 ~ ... 
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1NUSUAL b'IRE ANO E]{PIJOSION' ~ZA.P..o3 
·Isu~e Ct CLOSED CClHAINERS to EXCeSSIVE HEAr HA~ ~"'JSf OISkl,i~T1Vf. PR~SSVRU. \oIATEA SPRAY GhOf.!L!J IE vsao TO ICEF.~ t:IU~f,O 

AIlinG COOt, PL.'S1IC C:ON'I'AIIiEIIS MM MElI AlIO IF.M OJ,~IHIl" "HE. .. .' ~.' " .:- '.,~ .' • ", .. ,' ','~" r • • .' ..... , • 
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'Cif-8043 

1---------------________ _ 
~-----------~----~-~----

1 Sl'~anII'l''l: STABLE 
CONOLT~ONg TO AVOID 

stCT!ON V 

AyC!O "'AT, 'I~t AI/O OPEN hA"'~, '.E;? H· .... < .. ~i.~,~;; 

IINCOM~ATXBILIT¥ (MATERI~lS TO AVOID) 
AVO;!) C~TA~r.;r~ STitCliG )1';:\:$, "·.I(A\.H5 ~~t O~Jt):Z!II" j~~!i'~ 

-IH:A%AIU>OI.JS DECOMPOSITION OF-! ,BYPROOU:::'1'6 
!~HI!"'l I'I£C,tlPtSlfIO't "A~ CHfAfe ~"SC1" "c"'r~ro~ 41D :)TV~ ':::..; ri,.I'oC' 

l'liA2AROOUS POl.~~tR12A·rxON: 

e a.C~/e ".~~ O(':uc 

~"'lLL NO'l CCC'IH 

t ------------------·--·-------------------- Si.CTIC:oI VI 

nm.J!.L;A'l'ION H!:ALTH R1.SlI:E AND SY.M})T;)Mts or EX;fC~i;';RZ 

I R:l.r."'GfD Bl1."rMI'/ti OF -'''~C'll-, C~'i ·A'$' ""r·,,~-~ ~1~:,;-_ •. A":1i _~ ";'~::.:' '~, ');E:;'l?,';",wr 
• RP::ATIO" ", :.;;Hli~ "~t./r:~ r:.~.:;'Hn;, '~_~'. 

TO: 

..... __ .- "'-''-
... - ____ ""'. L _ ............ . 

~t',. 'r 

'

KIN A..l'(D EYE C01;Ti\CT HEALTH FI.':'SKS 1'tNLl S:f.lI,;'!'CMlC OF EJ.POS'.'lU: 
:u ~'~~~4r::l HI\'( CA()St '~Io "AT,!)"" I\.C~I.JI;iNC ·:~" .. ~ss tl-. .. ! :1~=-r;.,., .:: Til )(.:. ift ~(.."rl+."" II~Y • .1\:~~ 

,'r~LO;~~ ~~:',t!~ AND ':A~·~~. . 

.. 
~GESTION HEA1.1 H {\1£).·;8 ~.NfJ GYXP:'OX.'; ')f l::l.r:;s~;::r 
!~~~(,rl:;~ ,,~, ;'·_,~E 'P.F.I:II!.~" :0:) '~I ~~~ ",hi' '-",' .1. .. ".", "':' 04A' ';'." ';.'=' -i<:"'- ". ,., ';~, 

• 
IRCINOG2N!CITY: 
.. C~ MF'l J'.A~~r . 

NTP? NO 

• IDieAL CONOITJ'.)NS GENERA1,LY 1',GO~A"ATJl.:D BY EXPC3URE 
,,,((,,~S'q\j~ !iYf. Sj(JJ,j O~ ... : Sf :r./.rO,o't '!\-:.q!JJ lf~ )I;~ '6, A .... :.['tA.·::: . .. ' ri'·I!iU;:,. ,.. 114" r.r,,(.\, T 

II~RGENC~ AND FIRST AID PRO~EDunES 
CR 1~;4lA11(\": qr"C~f " '"I:;~ ,;~ ~JI' 4 ''''i(iA~, 

I SKI~ rJ"'ACT, lollS" 'h::~:JI' •• ,' HIT~ sr.,.' ,~;' loA',: I.'~. 'I.;·~::I -M. 'p"" 
It EYE (jHTA(rr ~~1~5" \(;1., i.fl'~· vi tll41£ ... i: :~~j"~ll:H :"L:I;':~~'" :::"Sy~' ~ ~ft '1.~.'" 

Cit lI.ccsrIGN: tn'A:'.r. 1'.'\ ~l6h 'M"';':;:.',.y, 

I 

...... _--- ....... .. ................ _-



'CW-S'/43 

I ====:';:::::::~=::;; S:::CTICN vIr 

1 STEPS TO BE 'l'.lX!N %N CASl MA'I'tR!AL IS RfLP:ASZli Of{ sprC:.iO 
NrHC'i! ".~ s:::u~c.s OF IGNlTiOll. VE!f!lLArt A~EA. ':-It( SP;n ~H" ~~. ~J':""'! ~!:".: _ $ .. ' :".' '~;'IF9Eij! 

I WAS'l"'S DISPOSAL M1'J'l'HOl) 

OISI>CSE O~ l~ ",cceJlOA.~CE Ill!" A.l A"P~It:~;Lf WCA~. Sire A~j 'L:'UCI\,. :£" •.•• :.;."S. eM.") t::!.r} .• L~> I'Jr ':'l~l",." rr ,,' ,.' ei q~sr'l\.'c. D!Sf'CSl 0' F.~prY COHTAlHUS !Ii ACC~"AIICF ii"~ ... ·.L A ... ?:~q~f ~l~I •• l!!\,j,; 

PIU:Cl\U'.l'IONS TO EE TAkEN I N ~ANfH .. H:!J AND STOR :tlitJ 

I kHP ~J'l:AJIIERS ClMeo w~e~ "lOT IS liSt. 'f'f~ ALI fOU1FI;.~L "OlU:~ T~"'IIIS A~f, PLlIIP ~C'''~A;\:~; (J/fr<L~ :ll F<~i/ril' 
~'A;>r.i1;,r1C-1i OF 1~E VOl'.r i.! "Ol!rr~)<l OF ·.'U~'Cu(l. ~':I"; A .... • H .... ~')..,. ~ ~ Jf ~;·t~ • __ ;. .'~ f. ~ <;;.' .'; . .,~ ••. :::; \;:, .; •. ~~~ .. 

• DII!~:T SU~l·GIi'. (HII ,a:lOO 'RlEIIHQ 5r:'= I~ I,h~ .. o.· ... ;·r.' ,~F.: 

I~~j~:~(ll~~f;~~e~~;,.~~~ fU~~S O~ ·~r:.;·~. ~'/~l!' r., ~J'fr •. · :( 9~'~.')'-"H .• ,,;~ .~~IC .~T. 

J=::==',::=:::!!:===-,==;;:::::::==~ S'F-(;TIOti V 1 J I 

1=tESPIR1I'iORY PROTE-::TION 
.I~ ~r~c~~ 1;:\ :'~f\lE~T JljI!"L~'IOH OF 'IA·'OP< I~ ;('I~~ C '.E 

---... -. ....... - .. -..... _ .. ., ... _ ..... .- -'- .... ~ ..... - .... 

I tNl'n i1'I'ION 

.. ~HPAl ·r" .. AlIO~ .. ,,~ Iflllliot\JM 1I~~r CF J~~ CJ': ;'j: ~.~~ ".".'r .t~ >.i;.~i "~.: v' .•••••. ';.i •. . ', .11:;"r, ~.'~ 
#1 A .. ··~a·.f \}.r~II·, "At Af:'.;111 '. ~TE 

-lnOT£C';' LVI!: GLOVES 

"RO'cC"\~ ;;',(jvES SIICX;LO r,; 1./C~14 101l£~E UIl0L:O~;;t~ j.'~ ("C~!Ar.' ".~, ::~._~. 

I~E PROTtCTXON 

PPO·CC1· ... f OlASSflt O~ GOr."LES S"I);~:· .• c it'OD.k .~ ;Qf.\''''~ ~u~.~ . ..: :';', T-f lH~ It " . , 

~T~;~; :C~~~;;TIV! CLOTHING OR f.QVIPMENT 

IO~~/HYGIENIC PR~CTIC£a 
D WAS" H4lfCS AI;P i"r.E f~()jlOJjKI.Y HrU · .• ~IN~ I'IIS (l~i()~~' I.P'C; t,.' 2f".q: EA':~; '.'. :;'n.i~: 
~==~====~====~:==~===~=~ B~CTlo~ IX 

W.~/~,,~l~~~~~t~ T~t AnISTA/;.::( c" :":I~'~,;A"S '~A!Hf:.'~ •• ~, P~fj~H , .•• ·~/.II':I' ':, "~'.'" ' •• : Ir., ;~". ·!:~f TIi£ ~~II I~( COI~~,\"r 8E'1I~VES rllA! T~F ";~\Il Sf] :::l~'. ;,. I •• ., ~"~l· :s .:;~I.;·.·L ."' u" " t:OIIh\.~\' , .... ).i,~ I ••• 

-----------------------------~---------------

... -.. --"" ._--

, ' ..... 



''''0- 1:"' ..... ,: • .: .-~,:." '. 

I 
1Ronccr .N;lJ~EI HYDRO'YECli7eO StR # H 5C CRANG.t: 

ROOUCT CODE: CW-5040 . . , . 

[
-=-.==:-=========!:== SECTION l: KA!1U1').C1:'~RER Ir;.~N'1 !1SICATIO}l =:.~:;~,,!-' 

• NUl>ACTtffiE1PS NAN!:: A .. 7. ~~.W pp.INrH.j~"l H~X Cl. .• ::.C. 

. -:o-:::=~= 

efORESS: 3559 S. GREENWOOD AVEHUF., LOS A;..lGi.:I.ES, tA Ih'O"r.;, 
• MEPOENCY PHONE: (800)424-9300 %NG'Ofl..~'l'IOt1 PHONE: i2L';)"J:n-J::~.1 

TE REVISED : 06-29-92 HAMt or PEU;PAi<.ER : ,-,RP.X K. -r1.~:M 
RZ1.S0N REVISED 1 EXEMP'l'lON OF PHTHALOC'iAIHNF. F!~I~r.:NTS F~.JH ~'.\P..\ J'] ~~~!:"r"J, ~:c 

• 
~,..; ",w-:c~ .IS~, ,,~ !- .',::: ... 'l ~, : .. :-:1f.. 

..... .. 
6] 63·0 ~Cl pp", ~ :'~ .. p'" r,.AI4·~',E ~",.:; ~.~: 

J~~- •. ~ ":~ y~/rol 7': pr" ,c.;~g.,S: \IF ~. ~:, " 1:1" 

~ 1 .. 0 !; 
. 

.~ ,4 "!":J " 
.. . ..", r' • $' '~l'l r-:;c' .4, :C";)l; 1i'·'P·)7·~'-::1 ~, .. •. ,':5· '! • "~f .',;;~ t,J ~I" ' . · ... '·lh" 

• lr~·':8'!'''.e t:Jlltr. rhCf'IIIcol{$) tH,bj*r.t tc e~p .·eo~rtt·\9 ""'i\'I~""""l·; :i~ t&';ctl~- ).'5 -.r ""t ~.~' arMJ '.' l.1; ,~ft.t '~.i 

I 

.SOILING POINT: 21~ FSPECl.rC GRAVl:Y (K2~=1)~ l.~ 
.PO? DtNSI'I'Y: HEAVIER THAN A n~ J::"'AfOR~TrON RJ\'l'~; 
~J\'!'IN(; V.O.C. l.~J T.d/<'~: JJl _ .. _ 
~J>.'.l'ERIAL V.O.C.: n, $1 L;l/CT .. ( 97 G/T,) 
I?LUBIT"I'r't IN WATE:R: <j('~ (.'~!_~ 
rlJBAAANCE AND ODOR: COJ,' .. ,I-U;r-· LlQ'!LL:: ,t\:-:!"',I\:r.~.('.\·. r('lCl-

• -~==~====~~==~=~ SECTION IV rIRE AND tXPLOSION HAZARD DATA 

ILASH POINT: ev·F.H 1401-' HE1'H)!) L:DtD: CC 
Ft,1>,MMAB1 ... E tnu'r~ IN ~J:n BY VOLUME- t'YHER, ") • O~ T:PPEH! 

.IXtINGVIS3.INO MEOlA: rOAN, C02, j,)~'v' C'HEf'l-:-Al, h'''1·L.r~ fl)(; 

jPECUL fIRf,FIGH'r.ING 'PROc-F.OUHES 
IRIlIo,L 'IP.CIC··(:.~G PftOCH'lHS $HI:\:.:) if ~~£", ~;WOIIi"·i.~~ ~~W.: ~=t~' ~E;J'lr~!":II"l 9H~'I:1I' H, :.". ~'. 

~INUSOAL F!RE Mm El(l'LOSIO:--': HA~7'.HOS 
~'jSlJRE 0' c~oseo COlcT "he~s YO £,o'1:t GS! vE ~EIo, T IV' CA;;S? ,'; S~"P1: yt ro~rs~\il(~, 11411.iR SP~AY S/lOU~1) IJE useD TO I(E~P C~OSEO 

(0I/~AINER5 COOL PLASTIC CC/.TAIII~AS HAY HC~T A~O l!A~ !/.:q~c ,. ;:11& • ... __ ... ;_A .. __________ .L .. _____ • __________ ~i_ 

.............. -.... .-.,.-
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FOR.\'IEL INDUSTRIES, INC. 

PAGE 4 OF 14 
REGENERATIVE THERMAL OXIDJZ RS 

CONTROL COST SPPJ:ADSHEET 

TOTAL ANNUAL COST SPREAnSHEET PROGRAM-REGENERATIVE THERMAL OXIDIZERS 

COST BASE DATE: December 1988 [1] 

VAPCCI (Second Quarter ~996): [2] 

INPUT PARAMETERS 

- Gas flow rate {sefm}: 
- Reference temperature (oF): 
- Inlet gas temperature (oF): 
- Inlet gas density (Ib/sct): 
- Primary heat recovery (fraction): 
- Waste gas heat content (STU/sct): 
- Wasie gas heElt content (STu/lb): 
- Gas heat capacity (STU/Ib-oF).-
- Combustion temperature (oF): 
- Heat loss (fraction): 
•• Exit temperature (oF): 
- Fuel heat of combustion (BTUlib): 
- Fuel density (lb/ft3): 

106.2 

25000 
77 

100 
0.04-90 

0.95 
0.50 

10.20 
0.255 
1600 
0.01 
171> 

21502 
0.0414 

• 

• '-i 

AIR. SOLUll0NS, iNC-

. .;.:.... .': '. 
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FORtmL INDUSTRIES, INC. 

PAGE 5 OF 14 

DESIGN PARAMETERS 

Awdliary Fuel Requirement (lbimin): 
(scfm): 

Total Gas Flowrate (scfm): 

TOTAL CAPITAL INVESTMENT ($) {3l 

REGENERA'ffi'E THEKvIAI. OXIDIZERS 
CONTROL COST SPREADSHEET 

0.730 
17.64 
25018 

en .. 

(Cost correlations range: 5000 to 50v,OOO scfm) 

@ 85 % heat recovery-base: 
" '-escalated: 

@ 95 % heat recovery-base: 
" '-escalated: 

- Other (auxiliary equipment, etc.): 

ANNUAL COST INPUTS 

Operating factor (hr/yr): 
Operating labor rate ($/hi): 
Maintenance labor rate (S/hr): 
Operating labor factor (hrlsh): 
Maintenance labor factor (hrIVlK): 
Electricity price ($/kwh): 
Natural gas price ($/rnscf): 
A~nual interest rate (fraction): 
Contra! system life (years): 
Capital recovery factor: 
Taxes, Insurance, admin. factor: 
PreSS\lre drop (ill. w.e.): 

Ooxol7lll-ulfortnlNol-11l). pIC-tt'" I ~99 J<lt 

8400 
13.00 
14.00 

0.50 
1,00 

0.0501 
4.00 

0.070 
10 

0.1424 
0.04 
20.0 

0.00 
0.00 

1,130,204 
1.312,722 

85,000 

AIR. Sown<f.'Js, INC. 
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FORt'\1EL INDUSTRIES, INC. 

PAGE 6 OF 14 
REGENERATIVE THERt'\-IAL OXIDL f-RS 

CONTROL COST SPREADSHEET 

ANf'JUAL COSTS 

Item Cost ($Iyr) Wt. Factor W.F.(cond.) 

Operating labor 
Supervisory labor 
Maintenance labor 
Maintenance materials 
Natural gas 
Electri~ity 

Overhead 
Taxes, Insurance, administrative 
Capital recovery 

"rota I Annual Cost 

NOTES: 

[1] Base total capital investment reflects this date. 

6,825 
1,024 

726 
728 

35,571 
41,051 

5,583 
55,909 

199,004 

346,433 

[2) VAPCCI ::: Vatavuk Air Pollution Control Cost Index (for regeMratIW 
thormal oxidizers) corresponding to year and quarter shown. 8aso 
total capltallnvestrnent has been escalated to this data vIa VAPCCI and 
control equipment vendor data. 
[3] Source: VatEJvuk, William M. ESTIMATING COSTS OF AIR POLLUT!ON 
CONTROl.. Boca Raton, FL: Lewis Publishers, 1990. 

0.020 
0.003 
0.002 
0.002 
0.103 
0.119 
0.016 0.043 
0.1&1 
0.574 o.ne 

1.000 1.000 

A.IR SOLUTIONS, INC • 

. ' <l .. . ~""' .. :: I' •• ! •.•• ""j.' .... '.~:·~:.·,.··:.t., 
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FOR."\'IEL Il't'DUSTRIES, L~c 

PAGE 7 OF 14 
STRAIGHT DUCl" OR!{ 

CONTROL COST SPREAD~ lEET -
TOTAL ANNUAL COST SPREADSHEET PROGRAM-5TRAIGHT DUClWORK [,1 . 

COST BASE DATE: Second Ql.!arter 1993 [2] 

PPI (fhird Quarter 1995): [31 

INPUT PARAMETERS 

- Illlet stream flowrate (scfm): 
- Duct velocity (ft/min): [4) 
- Duct length (ft): (5) 
- Material of construction: [6} 
- Insulation thickness On.): (text input) [7] 
•• Duct design: [8] 
- Cost equation parameters: [9) 

- Cos! equation foml: [10~ 
- Control system Instp-:iaUon factor: [11 ) 

(it no system, entf.( '01 
- Fan·motor combined efficIency (fraction): 

a: 
b: 

DESIGN PAHAMeTERG 

- Duct dlamet.er (In.): 
•• Pra!isure drop (In. w.e.): [12J 

Equipment Cost (~)-base: 
, , -escalated: 

Purchased Equipment Cost ($). 
Total Capital Investment (5): (13) 

CAPITAL. COfJTS 

137.4 

20000 
1500 
200 

304 SSsh. 
1.00 

eirc.-Iong . 

2.1)30 
0.784 

1.00 
1.50 

o.eo 

49.4 
0.106 

8,642 
9.491 

10,250 
15,376 

AIR. SOl.UllON5, INC. 

m."~M==.mWW ........ ___ mww __ ga _________ g ______________ ~ __ ! ________ ~ _______ __ 
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ANNUAL COST INPUTS 

Operat!ng factor (hours/year): 
Electricity price ($fK\Jllhr): 
Annual interest rate (frdctionaO: 
Ductwork economic life (years): 
Capital recovery factor (system): 
Taxes, insuranca, admin. factor: 

ANNUiAL COSTS 

8400 
0.0501 

0.070 
10 

0.1424 
0.04 

Item Cost ($/yr) 

Electricity 
Taxes, Insurance, administrative 
Capital recovery 

Total Annual Cost 

Nt.ltes: 

175 
<515 

2,189 

2,979 

(1] Data used to develop this program were taken from 'OAQPS 
Control Cost Manual', 4th edlUon, Chaptelf 10 (March 1994). 
Prices ara for CIRCULAR !itralght ductwork, only. 

[2J Base ductwork costs renact this date. 

13] PPI :: Produc;er Price Index PCU 3444#63" ('Alr
conditiunlng ducts, including dust collecting ducts, steel,) 
for year and quarter shown. Ductwork equipment cost has 
i::een escalated to this date via this PPI. 

(4) See 'Manual,' pp. 10·30 to 10-33. 

[5J Duct length is A site-specific parame~er that can vary 
from < 10 to )0 1000 ft. 

16J Choices available are: carbon steel uheet (galv. CS sh.) 
stainless steel sheet (304 SS sh.), coated carbon steel 
plate (coat. CS pl.), 304 stainless steel plate (304 SS pI.) 
polyvinyl chlorldo (PVC), and fiber· reinforced plastic (FRP) 

(7) Choices are: 0, 1, Ilnd 3. 

la] Choices are: circular spiral (clrc.-splraO and circular 
longitudinal (clre.·long.) 

STRAIGHT DueTI' JRK 

CONTROL COST SPREADSHEET 

Wt.Fact. 

0.059 
0.206 
0.735 

1.000 

AIR SOLlIr10N5, INC. 

••• _. ____ .. _____ .IL ___ B ____ IIIIII_ .. __ .nv_II _______ ~ ____ ._~ ... 

.. 
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FORMEL INDUSTRIES, INC. 
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[9] Equation type and parameters depend on duct material 
of construction. Parameters reflect 2nd quarter 1993 costs. 
See 'Manual,' pp. 10-44 to 10-49. 

[10] Choices are: power function (1) and exponential (2). 

[11] Installation factor depends on control device dudwork 
is supporting. This faGior, when multiplied by Purchased 
Equipment Cost, Yields Total Capital Investment (Tel). 
If ductwork is installed alone, factor is 1.25 to 1.50. 
(Default :: 1.50.) See'Manuaf. 

[12} Pressure drop applies ONLY to circular, splral-wound 
galvanized duct with 10 Joints per 100 feet. For pressure 
drop data for other duct types, see 'Manual,' Chapter 10. 

[13] Product of installation factor and Purchased 
Equipment Cost. Costs are presented both In terms of 
2nd quarter '93 and above escalation date. Latter costs 
are based on Producer Price Index PCU 3444#637 CAlr
conditioning ducts, including dust collecting ducts, steer) 

_ u--

STRtUGHT DUCTW 'RK 

CONTROL COST SPREADSHEET 

AIR SoUJnON5, INC. 

-
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GAS ABSORBl 15 

CONTROL. COST SPREADSHEET 

TOTAL ANNUAL COST SPREADSHEET PROGRAM-GAS ABSORBERS [1] .. . :; 
COST BASE DATE: Third Quarter 1991 [2] 

VAPCCI (Second Quarter 1996): [31 108.2 

INPUT PARAMETERS: 

Stream parameters: 

-- Inlet waste gas flowrate (acfm): 
- Inlet waste gas temperature (oF): 
- Inlet w8ste ges pressure (atm.): 
- Pollutant in waste gas: 
- Inlet gas poll. cone., yi (mole fraction): 
- Pollutant removal efficlency (fraction): 
- Solvent: 
- Inlet pollutant cone. In solvent: 
- Waste gas molecular weight (1!>lIb·mole): 
- Solvent molecular weight (Ibllb-mole): 
- Inlet waste gas density (lb/ft3): 
- Solvent density (lb/1l3): 
•• Solvent specific gravity: 
- Waste gas viscosity @ Inlot temp. (Iblft·hr): 
- Solvent viscosity @ inlet temp. (lb/ft·hr): 
- Minimum wetting rate (ft2Ihr): 
.- Pollutant dlffuslvlty In aIr (ft2lhr): 
- Pollutant dlffuslvlty In solvent (ft2/hr): 

Packing parametem: 

- Packing type: 
- Packing factor, Fp: 
- Packing constant, alpha: 
- Packing constant, beta: 
- Packing constant, gamrna: 
-- Packing constant, phi: 
- Packing constant, b: 
- Packing constant, C: 
- PHcking constant, j: 
_ Surface area-to-lJolume ratio, a (ft2J1\3): 
- Packing cost ($/1\3): 

20000 
100 

1.00 
N·Propyl Alcohol 

0.0002 
0.60 

Water 
0.00 

28.00 
18.0 

0.0725 
62.32 

1.00 
0.043 

2.42 
1.300 
0.725 

0.000102 

1·ln. Jaeger Trt-packs tower packing 
65.00 

3.82 
0.41 
0.45 
0.01 
0.22 
0.24 
0.17 

28.00 
20.00 

AIR f--oLUIlONS, INC. 



.
I 
t 
I 
~ 
I 
• 
I 
J 
I 

cI 
I , 
I 

• I 
.1 
I 

.1 
I 

r-· 

---------------~_IIIIIIlIlIIII!III!IRI-_Y!1 .. _' __ _ l 
FORl"IEL INDUSTRIES, Lf{C. 

PAGE 11 OF 14 

DESIGN PARAMETERS: 

_ Material of construction (see list below):[4] 
_ Inlet pollutant concentration (free basis): 
_ Outlet pollutant concentration (free basis): 
_ Out. eq. poll. conc. in salv., Xo'" (op, line): 
_ Theoretical operating line slope (LslGs,min.): 
- L."Gs adjustment factor: 
_ Actual operating line slope (Ls/Gs, act.): 
_ Gas flowrate, Gs (free basis, Ib-moieslhrj: 
_ Solvent f1owrate, Ls (free basis, Ib-mollttr): 
__ Gas flowrate, Ginol,l Ob-moleslhr): 
~ Solvent flOWfate, Lmol,i ~b-moleslhr): 
_ outlet 8c1ual pollutant cone. In salv., Xo: 
_ Gas poll. cone. In eq. wlX.o (yo",): 
_ Outlet solv. poll. cone. (moie frac.1. basis): 
._ Gas poll. cone., Yo" (mole tract. basiS): 
_ Outlet gas poll. cone., yo (mole fract.): 
_ Slope of equilibrium line (m): 
- Absorption factor (AF): 
_ ABSCISSA (column diameter calculation): 
_ ORDINATE (column diameter CJ31culation): 
_. Superficial gas fiowrate, Gsfr,l (lb/sec-ft2) 
_ Flooding factor, f: 
_ Column cross-sectional area, A (ft2): 
_ Superficial liqu!d tlowrate (lb/hr-fI2): 
_ Minimum liquid f10wrate (lblhr-ft2): 
._ Colwl'.n diameter, D (1\2): 
_ Numbur of transfer units, Ntu: 
_. Gas flim transfer coefficient, Hg (f\): 
._ Liquid film transfer coefficient, HI (ft): 
_ Height of a transfer unit (ft): 
_ Packing dept!; (ft): 
_ Column total height (ft): 
_ Column surface area (ft2): 
_ Column gas pressure drop (in. w.c.lft packing): 
_ Column liquid pressure drop (ft of H20): 
._ Packing voiume (ft3): 

GAS ABSORBE. S 

CONTROL COST SPREADSHEET 

1.4 
2.00E-04 

0.00 
0.16 

o.oooa 
1.50 

0.0011 
3107 
5790 
3107 
5790 

0.1067 
0.0001 
0.0964 

0.00 
0.00 
0.00 
1.08 
0.00 

0.2061 
0.6789 

0.70 
50.85 

2049.74 
2268 
8.046 
1.418 
2.259 
1.099 
3.273 
4.641 
17.51 
544.4 
0.957 

60 
236.0 

AlR. SoUmON5, INC. 

.. -.. • f. ~ ~ .,.~....., " ~_1 " I .' beliE 22Zl7TF7"U. Ann 
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FO.R.l'1EL INDUSTRIES, INC. 
PAGE 12 OF 14 

Equipment costs ($): 

- Gas absorber 
- Packing 
- Total (base) 

, (escalated) 

CAPITAL COSTS: 

- Other (auxiliary equipment. etc.); 
Purchased Equipment Cost ($): 

Total Capitallnves!ment ($); 

===~==================~==========~=~==========~=r 

Operating factor (lJr/yr): 
Operating labor rate ($lhr): 
Maintenance labor rate (S/hr): 
Operating labor factor (hrlsh): 
Malntenancp. labor factor (hrlsh): 
Electricity price ($/kWhr): 
Caustic price ($/lon): 
Solvent (water) price ($/10C.l) gal): 

ANNUAL COST INPUTS: 

8400 
13.00 

14.00 

Wastewater trtmt cost ($/1000 gaO: 

0.5 
0.5' 

0.0501 
o 

0.2 
1.73 

0.6 
0.070 

10 
0.1424 

0.04 

Overhead rate (fraction): 
.A.nnuallnterest rate (frac.1ion): 
Control system life (years): 
Capital recovery factor (system): 
Taxes, insurance, admin. factrJr: 

Item . 
ANNUAL COSTS: 

Cost ($Iyr) 
___ 6 ..... ____ ~_ •• _...._ ••• ____ __ 

Operating labor 
Supervisory labor 
Maintenance labor 
Maintenance materials 
Electrtcfty 
Caustic 
Solvent (water) 
Wastewater treaimf..~t 
Overhead 
Taxes, Insurance, administrative 
Capital recovery 

Total Annual Cost 

Ooxo\711 \.ulfonnel\aull>loo:b. p1D-rcvJ 1~99J111 

6,825 
1,024 
1,350 
7,350 
7,609 

o 
7,323 

181,659 
13,~29 
19,"130 
70,227 

322,821 

!.r.-_________ ~ _______ .~~_~_ 

GAS ABSOR ;ERS 

CONTROL COST SPREADSHEET 

87,652· 

4.720 
92,371 

105,003 
85,000 

224.204 
493,248 

====::======= 

~, 

Wt. Factor W.F.(cond.) 

0.021 
0.003 
0.023 
O.O~3 

0.024 
0.000 
0.023 
0.563 

f ____ _ 

0.042 0.112 
0.061 
0.218 0.279 

1.000 1.000 

AIR SOLUTIONS. INC'~ 
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GAS ABSO (BERS 

CONTJROL COST SPREADSHEET 

---------------------------------------------------------------------------NOTES: 

[1) This program has been based on da~a and procedures in Chapter 9 
of the OAQPS CONTROL COST MANUAL (4th edition). 

[2] Base equipment costs reflect this date. 

[3] VAPCCI = Vatavuk Air Pollution Control Cost Index (for gas 
absorber:.) clirrespondlng to year and quarter shown. Base equipment cost, 
purchased equipment cost, and total capital Investment have been 
escalated to this date via the VAPCCI and control equipment vendor data. 

[4] Enter one of thE! following: fiberglass-reinforced plastic (FRP)-'1' 
; 304 stainless steel-'1.4'; polypropylenc-'O.95'; polyvinyl c;hlorlde 
(PVC)-'O. 70' . 

• 

AIR SoLlmON~ INC. 
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~'TSRZAL SA7!TY DATA SHEET 

=~~=~~===========:===== S~CTION Y 

1 ,AElILlTY: STASI • .! 
NDITIONB TO AVOID 

AVOIO HEAT, flR$ AND G~f~ Fl~E. ~E£P 'ReM fREEZING. 

ILCOMPA~IBILITY (~~TERIAtS TO ~VotD) 
AJCtD CONTACT WITM ~rRO~Q ~CIOS, ~L(ALlt$ AND OXIDIZI~G A~~TS • 'IlZARDOOS DECOMPOSITION OR nypnODUCTS 
'~E~MAl oee~~O$lTICH MAy CREAYE tA~8ON ~OXloe ANO ornER lexlC fVHES, 

tJZ~~DOUS POL~~E~IZATION' WILL NOT OCCUR 

-.c~, IoIll(. OCCUR 

... ; 

S'!CTION VI HEALTH ~ZARD DATa =::::::':':==:-:=~:':==:':::~I ... =~=== 

'

tALATION HEA~TH RISXS AND SYMPTOMS OP E~P06Ua~ 
LCM~EO DR~Al~I~G Of VAPCRS CAN CAUSi ~fADACH~, ~AU$EA ANC/O~ ~ARCCSIS. CVfR~XPOS~qE BV 1~~A~ATI~ HAY ~F.~n 70 

~ ~lurlOli OF lUIiGS AHD/~ RfSj)/RA1C11Y ·fRACT. 

I ZN AND t'fZ CONTACT H~ALTH RISKS AND SYlolPTOl1S OF };XPOSCRE 
$ CONtACT II,AY CAUSE [RRIT,t,lION, II/elUDING ORYIjUS _.fill CRAt:K[IIG (Jf l~E $J(l~. ,YE COl/TACT l'~y CAUSE IRl1lTATlnli, 

IW:I:;':IjC, ~£()Nf.SS ~Ijl) f£1I,WIG. 

~IN ABSORPTION HEALTH RIalS AND aYMPTOMS 01 EXPOSURE 
PRO:.C~(,EC S~I~ COIITACT .. AY l:AUSE IRRlTA1IOW, lliell~/NG [)~YUES$ 4110 ~PAC~/% OJ rW( Sr.:N. 

IG~B'l'ION HEALTH RISKS AND BYM~TOMa 01' EXPOSURE 
IHGHT;;N I1AY CAvSE IRAI;AI/Ofl 10 ."~ Tr.P04T "110 111!~$flMA~ iRA", MID .'VIr CA\;s~ N.·J~l~. (,'A~R~t" ~ v~::II,:;. 

-I 
UtJ\L'l'i1 HAZA1WS (ACU'rE AND CH~ONIC) Ali; ~ED~ESS. ORYN€SS AND 'RACKING Of THe ~KIN. IR~ITArION OF THE TMROAT, lU~GS, h~SE AH~ ~fSP/R~IOftY ~fS~fN ~;C~E'~ 

A '.)\RI~C OF I~E friiS. 

CHR(;Hir.; NOHe I(NCWH • • 
~CINOGENICIT~: ~TP? NO lAne MONOGRAPHS? NO OSHA REGUL~TED? ~O 
'IOT APTlI~~Sle. 

I 
tkEDIC~L CONDITIONS Gt~ERALLY AGGRAVATED ny txpoaURE 

I
XI,liNG IT(, $~IN OR A~~?I~A!G~Y OI30~OERa "AY 9~ AGcni{AI~O B' £XPOSU~£ 10 THIS P~~l~CT • 

.. .ERGENCY AND i'IRIlT AID l'ROC;€DtJiiES 

r S~I~ cCllyltCY: \l4S~ rHCAO!JGI'LY WITH s~p A.~D WA!&B. USE A SUITA!!!.! HA~(l CAf~. 
'l'h~I\I."~IO~: RliMQV( TC IRES)! AlP. CA~~ A 9IiYSICIAN. 

~ . (,n C;».!AC7 : fUJ$h \lItH ~~ENTY 01 WAHrL It IAilUTIOh PUSIS~S, COIISI.Il' A Jl~Y3ICIAII. 
'OP. l~r.HTI~It: tONTAC! A pl/YSICrAN I~MEDIATfLY, 

I 



_I .' · r7d"_;'~!BJ;;;~»~~}t~V~dJi~A~~ii~~ii~~~~;~1~'f,:~ff?;fWI~}i~~ f~f:1~:t~~~ 
~19""'94 '14: 58 AJ t>AlA PRINTING INK CO . ~Js·;4S2'l§843',$fJ-~":::· TO: . 50572 PC? 

- ... _,--.-..... --.-----------.. SEC'l'ION VII 

1TEPS '1'0 :62 'l'A1:EN IN CASE M.~TERIAt IS RELEAStD 01\ SPILLED 
• iIE1o!C~£ ALL SWIICES 0' ICSHlTlOH. \lE~TILATf AREA. OIK! SP:Ll MtA AlIO ASSOilS USI);:; " SlIllA9lE ARSCR\)f'lT M1.1EPU\ 

JlASTE DISPOSAL M!THOP 
• l/lSreSE Of III ACCORDAHCE loI/TH ~ll APPLlC4lllE LOCAL, ~TAfE AIID 'EDERAL UGULATltlllS, (;\IPT\' CONIAIHElIS ~u.Y CWitA:N Plito"'~l 

II£SIDU£. DISPOSE OF EMPty CC~TAIH£RS I~ ACCCADA~CE WITH Al~ AP~lICAS~1 AEGVLATloq,. 

I RECAUTIONS TO l)! ".rA~EN ... N liANDI.ING AND STORING 
EEP CCIITAltlEB C~OUI) WHEN NOT IS us" rup ALL fWtl!AINS, ItOLlEII iliAIlIS AND PU)II> tOlffAI!i~RS C:>'iERED to P~EViNl 

• (VAPORUIOH OF Tift VOlATIlE PORTICH or P~OOI,lCT. STosta A'<I"'f Fa~ SOJRCFS OF Of'flj FLAI4E 011 h~!SSIV~ HE,lT. 1:10 IiO; ST~F !. 
IiIPFLI WlillGHT. KEeP Filet! 'REUING, Si·:r.!l IN IIHL'V£H'lll'e:: AQ£A. 

IITH!R PRtCAUTIONS 
AvO;' P~OlONGEO aAcATMI~G Dr ~~£3 O~ VAPORS. AvelD Elf CONiACl OR p~DlO~eE~ S~IH CONTACT. VASX ~~NCS AH~ F~~E ArTf' 
•• "~ THIS P~OOUt:,. eSP"rlA.~L! 8£lijU fA.TII/O ell $1>lCt(IN<;, THI5 PIICOUCT IS 1t0T 'OAHIJlAilD '011 USF I.!HEA' I' WiG)!' PrC~f & .Ito!) M1DIT:VE. 

I ______ ~-----------------.-... ---~-----.. ---.. - SECTION VIJ:r • CON~ROL MEASURES ---------------------------,-----~.-.. " ... --~ 
_IZSPIRATORY ~ROT2CTION 

~t:OfO TO pn~l/tl/T II{HAlATJOII cr V..\DCI!S IN £)(Cn~ or T"t TLV 

PRCTECT1Vf. GLOVES 
IIt0TtCTlve GlOvfS SHOULD BE ~R~ ~~E~r DRD~C~CF.O SK!N CONI_C' HAY OCCUR. 

EYE PROTECTION 
"1Ir~Tt~I!V£ G.~S3E~ 0* GOCGllS iHOULD at ~OR~ 10 ~REv,~r sp~~~~r~c l~lO TKr EYES. 

~THER ~ROTECTIVE CLOTHING OR EQUIPMENT IIr JII~r.) ~£(E5$AR1, 
• WOR1./MYtJI!~lIC PAACTICtS 

IItSh "A~OS A~C ~ACt TMOROUull~Y A1TtR U$I~G rn/S p~oovrr, ISPEC:AL.Y OErOR& RATING OP ~HoKING. 

:;!:;::::=====~::====:::===:::===:::== BZC'rIOl'-l IX DlaCLl\IME~ :r.:;:;:l:==~=:;::\::.::'~::=:-:'::::::::::'". 

• 1!SCLAIMtR 

A 

VC\i S.(,\;lI) COHSIOfQ TH! .ASSI~TAljCR or 1I1DIVIOI)A~S TQAINfO I~ T-e P~CP;R EVALUAt/OH Or IIEALT~·kr, 41£0 !lAIA, 

~:l( !~c OAv I~K C~?AHY 8tLtEV~S THAT T4~ QATA Slr FORTH I~ 'HIS S~~eT I~ ACCU~A1F, THi DAW IN~ r.~;.~r "A~£S H~ 
.RRANlY III ~H ReSPECT 'HEPETo 'Xl ~XFREU"f C:SC~"jI4S ALL ~ lAlIl. p~ FOR J!F,LI~HC£ 111£112011, 

r a-z MTZDErr. = 

' .... __ ... . 
., ., flo, __ .. . 
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I ~TERI~ J~~~'~TY_ D.~JA .. J;p.EET 

-IODUCT NAME: HYDROTECii 760 S'£R #4'/6C BROWN 
PRODUCT COD»: CW-JIOO 

It.'US CODES 1 H 

I--------~----~-~ -,~------.,. ... --~--,.,... ... SECTION I 

1 .. 
HJ~Ur~CTUHSR tOE~TIFICATION 

. DRESS: 3559 S. GREmn'100D AVENUE, LOS ANGELES, CA 9001,0 ~
U7dCTUR!R'S ~~X: A.3. OAW PRINTING INK co., INC. 

• ERG~~CY JlXONE: (800)424-9300 INl'Ot=ll'<!A'1'10N PHON!: {21J)'J2J-3:t~'3 
DATE REVISED : 06-11-92 N~~E OF PREPARER : REX R. TAMM 
tASO~ ,,"'lInD , EXEMPTI0~ or PHTHAt.OCYAIIIN: PIGMEN'I'S FROM SARA 313 RF,'O'HNG 

.z====~=::= SECTIO~ II HAZAROOUa INGREOIENTS/SARA III INFO~~TION =~~====== 
IJcru.,&T :O~A~ fXPO.UII" 1'1': TS 'JAC('III ,,~, !.!:.,"' .' .Gllt 

CAS ijl.JlolS,q JSHA lin .leGIH T.V AOO'I Il<FC n1'I 11' .. a Tt~· ,-p,cr .. l 

.... ~ ...... ~ ......•.........•.. ~ .....•....•.....•.••...... -..... , .... ~~ ........ ~ .. -..•................•..•..•..... 

I SCPROPVl AlCORCL 61·~$·O 4QO pp~ 400 PDM Pl~~ABL£ 33,0 6$ 

• I<!MOlill, ~tIWttlRCIJ$ 76b1o-,,1·7 ,{);>M 2~ p,,~ i:CUCSIVE (;4tO.O 6tF 

rAII~O~ IJl,ACI( n~:H!6'4 1.5 I'I0/M3 J,~ "GIl'!' 1(11. 

I
I'AIIIUM OIOXII)F. '~4h5·61·1 15 14C/M3 1~ l":/101~ ':N'" " .... UO H/_ 

~C~f_ ~lCO~QL; ~'PROFA~l 71·(~·9 ZOO ~~~ zor, PPN F.lv~.8tE ~4.0 6:r 

'. :x 
• L:lX 

I 
• --. 

1 __ .- ___ -------- PHYSIC~L/CHEMIC~L CRnAAeTERISTICS :::=::::".~:".:1':==:::==: 

--""" _____ 0 __ ----
• SE~'X'!Ol., tIl 

• I SOlLING POIN1'~ 212 F.SPECIFIC aruwI'rY 
V~PO~ DENSITY: HEAVTER THAN AIR 
COATING V.O.C. 1.76 iJB/Gl. ( 2:.1 

(H20:;ll), 1.0 
EVAPORATION RAT2: 

lj I L,) 

SLOWER THMt f,'!'r:ER 

I
M.i,\,lIERr~L V.O.C.: 0.77 tA/Gt ( 93 
SOIJU'SILIT1 IN WA'l'ER I SOLUaU: 

.. hFPEllIlU'>.NCE 1.ND ODOIH COTORF.O !/:i";lut!:>; 

GIL) 

.1 
I 

-I 

rt~SH POINT: OVER 140F 
FL)\MMABLE IJIM1'rS IN AIR BY VOLUME" 

METHOD USED' C<': 
LOWER: 2.0% UPPER~ 

GXTINGUIBHING MEOI~¥ fOAM, C02, D~Y CHEMlCAL, WATER FOG 

SPECI~L YlnE~IGBTING ?ROeEDUnES ~eQH~1 H~HI(jI4TING III1'JrfOUliES s~" .. ~O BE 'JstO. Illlf,PllfilfEQ,> $HO\J.O IItAR SHt·COllT~'IIE~ Bke,.Tln~~ "OP.l"~.T,,~, 

UNUSUAL FIRE ~~O ~XPLOBXON HAZARDS 
fXPOSUR! or CLOSED or~lAIN~~S 10 E~CtSSIVE ~EA, "~V C~JS~ OlSRVPTIVE PRESSUk£. WATER $PRAY SHOULD ZC useo TO KEiP ClO~ED 
-'11- f;?i • T II' w:'·tI~YN.lrWI' 'R{i-.O iiU.AK_DU.Rlilijni.~ .iilA .fliiiRiijL _____ IEI ______ 
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.I'siP-l~ '94 15:02 AJ DAt-J PRINTIt:G It-I< CO 700 482 8843 TO: 4'558=,7:;: POt 

I CW-3100 MATERI~t SAPETY DATA SHEET 

=======~==:=~==~~~==:=== SECTION V 

-I STASli..ITYa STABLE 
CON,)1TIQt,S TO AVOID II ~V).~ ~EAr. 'I~E A~D OPEH 'LA~£. (EfP f~CM 'ReEZ:~~ 

INCOMPATIBILITY (MATERI.i\!.S '1'0 AVOID) 

, 
"."::c C1Jt,17ACl Wi'" STIlr,NQ ACIDS, AI.(AlIElS .~O C;~(D:ll~G ',.EI/·~ 

HAZARDOUS DECOMPOSITIOlti OR DYPRODUCTS 
fHC;'''''''.. O~COl<PQSlTIOIO IIAY CRHif CAPilCl4 14C~:j4l0F ANO O'~£2 T~~!: it;"£; 

I HAZJl.ROOU6 POI.~M'SRIZAT!OH: \HLL lJo'I' ()('CtJ? · -" "~~,' I' "f " ....... ~ 

.-:;:;:.::===:!:=====:::===:=== SECTION 'VI HEAr..'l'H HA2AAD nATA =:';=':;======~""':-~;":':~H';;:Jt~::: 

I INHALATION HEALTH RISKS aNO SYM~TOMg OF EXPOSURE 
• P.,Cl·~"weo M~AI";~IJ?' Vl-'CRS CA~ CA;;SE i".4:>AC'F, h • .'!~A AMi!~1I "pp.(r~"IS, Cvi~EA~i~S,'H 91 'V~L'T·r. ""Y 'f'~' Yo 

:pr;; :I,~ 'C')j ~, i.i:J;"$ _~O/;lQ VI;S"'I~"JP; ·;~fI 

I S'«.lN iL'I-lO EYE CQ!l'fACT HEALTH RISl-:S AKl) SYMPTC:-MS OF £Xl")IHJ~E 
~~:" '.r_at' M~1 ~~'jSE loIl/frlo'IOIi, :"(.L;"t)l~~ ')Q'~~5S A~~ :~~:~;"', ~; 'rr Sr,lij ~rf lCl~·':T !<lAY fAu .... !~iI'·.TI::V. 

-I~.:.;:~.~::::~p::~~.I::ALTff RISXS ANb SYM1:TOMS or EX~09UP" 
r~·1\'.~·,r·'.' .,r:~ COllac' HA~ tA:JSE U~!U~I"". ",ql)!lI~J t~YHES$ ~,~ ::;;&~l!IIC ~t ',,~ 'S( ';, 

I 
1NC:tS'rrON HEALTH RISKe A.'JD BYMPTOMS OF EXPOGI/RE 1'-:0 .~ 11M C.4U$~ rR'ilr .. rl~ TC roE 1~~t:A' A~D I~TES~I~,l.1 Hflr • """ It/l.' ~.v~' _~';~(" 

HEl',LTH HAZAROO (ACUTE 1l.ND Clip,ONle, 

1~·'.·Jlf. ~t~J~£SS. ('RY~ESS o\kb CR~Cr.I~r, OF 'He S(!1i SQUS''''::II' C'~ 'hE !H~o~t. 1l;i1~~, ~j~e A~[l H"~lq.:cqy S,c.TO'II, Qfr~;~~ 
~~~. ri,~.J~" "I l~~ tY'~, 

• ~k).',~; .r."t (Ii~. 

I 
CARCINOGENlCl~Y: NTP? NO lARe MONOGRll.pfU3: ::0 OSHA REO~L~TtD1 NC 

H!.:L'ICAL CONDITIOm3 OENERALLY ~GGR;Wj\TED BY El!'POSURE 
1~,~.l!~·srJ~:; Er~, SKIN O~ IiEliPlflA·OQV t)'r,1~OtR!i ",_v BE 'CIj~~',Alf.r. q, rX:lO,'.H fO 'HIS ~DI~111r:' 

EMEn~ENC'i )\..,":{,) rIHBT AID prWCE01JRE8 

I ''::'' ~."AlA:JC~: IItll OvE 11) FliH>I AI~. tAl. 1 "~ISJr,IAI/ • 

• r.~R S~IH to"~Acr; \lAS" T~On(.'(J"NlY 11:111 SCA~ .,,0 II.!.TER. \Iill A S·,dIA~·f !.I.I-I; ('~U.". 

r-;~ tv\\, ;O~~"CT: F~~)S~ W'Tff I'II'W/1 OF IIAHR. I' liI~t1~Tjij" Pf~,jSa. \?i;$i'l~ ~ 1'1I1'$lr'''I/. 

I;O~ :H~ES~ II)H: eCUIIICY A "~YS/('IA" :M~~.::r"'fLY. 

\I 
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t-3100 XATEP.I~L SA7ETY DATA SHEnT 

~=~======== SECTION VII »RtCAUTIONS FOR BA7E P~JDL!NG AND uss ===========: 
1r1!>S '1'0 a:e: '1'AltJrn IN CAst M1t'I'E~IAL IS ~lL!}.aED Ok SPILL,ED 

lI~l'IOV! ALL SOJIICfS CF I:lUIHC!!. 'lilill~ATE AIlEA. 01''£ SPILl AlIc- AI/~ A3SCila .. 511iC ~ S;";T.\elt· A!SORIEt.1 M~·i~rjL. 

IlBTE DlapOSAL HETUOD 

,
GIS~OS£ 01 I~ ACCOAOA~CF. WIT" Atl APPlICA8~f LOCAL, srATE AMO f50FqA~ ~~~JlAlIONS. f~PiY CONTAiWERS ~Al c~rllN PRODUCT 

• S!'UF.. DISPOSE O. EMPTY r.eHTAIUEaS IN ACCog~ANCf ~ITH AL~ AP~trCAa\E REr~~Atl~S, 

gU!CAtTTIOlfS TO B:t TAZ<Ell IN HAllDLING AND STORING 
lit' CUHTAINERS ClO$E~ W~EM NOT IS US£. K!~~ Al~ 'OU~TAINS. qC~"f~ fAAlliS AHO ~~p CUkTAfHtA$ ~:OVcQC~ TO PRfV!N1 

e1V4t>OIlAlIOIj 0' TK£ VOI.ATILe P1)Rfl:l1l DF PIiOIlUCf. srcQE 4W.lf fRCH S(;UUE5 OF CPE!I fl~l' 011 !.,I(CU,.VE ~li"T, OC I/CT !:TOH !ti 

&ariel $U~LI~Hl. KilP 'R~ 'l~flINC. 5TORE IW '~~I V£k'I,~rl~ A~~A. 

IrHER P"RtCAOTION3 
"'.lCIO .'e()LOltGro MEATHING 01 '~t$ ell '11190115. AVOID £1£ c~HTAcr (.q Pliol ON~tO $1.11/ (.Cllr.CT. 11"-5" MI<OS A~C HCl Hru 

J;G loll$ FP.CI)lJCT, fS,,£CIAL!.1 SEFCtl£ ~AlII/G 011 $)4("Jl(:llIl, 1"IS PIIOOII":' IS HOT F\mMU~""E:: ~()' IJSE \;,4C~E I' I/:~A·t a€C~t A 

AOOllll/1. ,. 
1 _______________ . ___ _ 
--------------------- SECTIO}l VUl CONTROL MEASURES 

PROT.ECTIV~ GLOVES 
Incr;v£ Gi.O'/B ~M~LP Df IIOq., Iowrql: PROU';~GE" 5Kf~ C(;.\ItAc· ",.,~ ~C.:lJq. 

EYE PRO'l'£CTION -IHI;f\V6 OLA$~f9 011 (jO'iO~fS SKClJU~ 97 \/CRN TO PRE'!IIII '''I'~.:Hr. !~.~ r~E nf>. 

HEn PROTECTIVE CLOTH1.NG O~ EQUIPMZNT 
iIIr.£fHC' B£(~~SAkY . 

• wOni</HYGIENIC PR1\CTICES 
'" ~Ak~S A~O rAeF HIClI101Jr."~'1 AHIlA .... SlHG r~:~ P~OOIlCI, E:;Plr.IA~LV DnCl~f fUllIG O~ S"lOl(:~C, 

-

==::!:::~7 ~==~::~~:-:.~~::~=:::..====:: BECTION 1 X VI SCthlMEJt =:::::~::==::::=:;:::=::==~:: ::=:~===:;= 

IS":LAIMER 
• 'ex; $ijO\/LO C~SICER 'HE ASSISTAIICE Of II/tJIVIJ',!AI S fllAlutO III I"f ~Rcr'~~ IVAlJ"IIO" OF IIElo~TM III,A'E(} Diorio, 

l
'lE 111£ 0'\11 I~~ c:aIPAHY SEllt'/ES 1~/,T lHt C"'A S&T IOR'~ III l~IS S~r.tT I~ ACtuRATE, '~E 0.01 I~( CO!1P£I,V IUKU NO 

~MITY '011111 JUS~£CT lHtRE10 "~D (XPRES5I,V ClISCi.A:HS Ad ~J-.;Jl.,i~ 'Oil "<,IAlI!'!; ~IIFvt:IH, 
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MEGTF£S~ 
83(1 Prosoa Road 
P.O. Boll· 5Jl~ 
De Pere. WI 54! 15-.5030 

92OOJ(}-S715 

15 September, 1997 

Mr. 'Don O'Malley 
Forrnellndustries 
2355 North 25th Stregt 
Franklin Park, IL 60131 

Re'ferelice; MEGTEC Systems Budgetary Propos2J No. 108420 

DElar Mr. O'Malley: 

... , 

Enciosed please find our proposal 108420 for one MAGNU~ 8,500 scfm catalytiC oxidizer for 
your facility on 25th street. For the past few months, I have been looking for a used system In 
this size and the only one' was able to find was the thermal oxidizer we talked about. For that 
unit, they want about $ 215,000 and the operating g?lS cost would be rO'Jghly three times 
higher than with a MAGNUM catalyiic unit. As I noted in our talks on Friday, wa can provide a 
fully Installed system at your facility for less than $ 350,000. 

I asked the pe(sonnel at Consolidated Capital In the Milwaukee area to conlact you regarding 
the various options available to you through leasing programs. Leasing offers you the ability to 
Install a new $ystern that wlJ( koep the environmental authorities aViay from your door and at the 
same time you can put together a plan that will fit your budget. 

While you wlll probably note that our name has changed from Grace TEG Systems to 
MEGTEC. the only difference (s in the name. TIle same expenenced people and performance 
guarantees are ht)re to allow you to exceed all \he requirements of the IL EPA. As you look 
around the flaxographic community in northern Iillnois, you will :::,'ue our systems install3d on 
both large and small facilities. Even the state personnel refor people to us for information on 
regulations and equipment. V-Ie can offer our annual maintenance program to have one of our 
technicians visit your facility anmlally and do the maintenance on the oxidizer, so your 
employees can concentrate on the subject of printing . 

ShouleJ you want to discuss this proposal or If i can be of any service to you, please contact me 
at (920) 3~39-2789 at your convenience . 

Sincerely, 
MEGTE-: SYSTEMS 
Industrial Emission Control Produc.1~ 

~~~c:~ 
Steverl E. Rach 
Sonlor Account Executive 

SEP:\lv.0B420L 1_ 

cc: Christina Roland, Inside Sale::; Representative - MEGTEC Systems 

A Ilnil of Scqua Corporation 

to 



........ -~ - ;:;::;~ - - ~- . --.- MEGTEC Sj'btems 
83;) Prospe! Road 

I 
P.O. Box 5030 
De £-ere, WI 541IS-S030 

9201336-5715 

1 " . 

I 
l 
I 

MAGNUM® .. 085-70-S ... C 

• 
I 
J 

Prepared For: 

I 
Mr. Don O'Malley 
Formel Industries 
2355 North 25th Street .- Franklin Park, It. 60131 

I , • • 

I ., September 15,1997 

I MEGTEC SYSTEMS 
S30 ProspElr Road 
Do Pere, WI 5411!j 

.1 800-873-8458 
rax: 414-337-1685 

) 

I Prepared by: 

Steven E. Rach 

.1 
Sen:or Account EX6~UtiVC 

I 
Budgetary Proposal Nc. 108420 

-I A unit or SCflua Corpo;olion 
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MEGTEC SYSTEMS 

September 15, 1997 

Mr. Don O'Malley 
Formel Industtie.c; 
2355 North 25th Street 
Franklin Parl<, IL 60131 

Dear Mr. O'Malley: 

Budgeta_ry Proposal No. 108420 

Formel Industries 
September 15, 1997 

Enclosed please find our Budgetary Proposal No. 108420 to. one (1) MF.GTEC Systems MAGNUMs.08Sa 
70·e-C (8,500 sc1m) catalytic ol.!d1zer. This product has develoi'~ d reputation as the premiere oxidizers 
available for industrial vac emission control. A.c; you review the various cfferings for this proposal, you 
will bQ looking for why one organization is beUer for your company than others. We feel that MEGTEC 
Systems offers the following real advantages whIch may not be clearly called out in other company's 
proposals: 

A Ful! Service Or~l!jnizatlon is one that can offer a number of ttlchnolog!es based upon your needs and 
processes. MEGTEC Systems has been building oxidation systems since 1971 and has over 2,200 
systems in operation world-wide. MEGTEC Systems offers thermal and catalytic recuperative, plus 
thermal regenerative oxidizers. This <1iverse offering of oxidizer technologies allows us to be able to 
rec(Jmm(md the ~t technology for your application. 

Experlsnce is that factor that separates Ihose companies Which '-'think"" they cen sallsfy YOllr 
environmental needs from t.hose who "Imo.,.f they can. Not only t:o we have a great deal of oxidizer 
experience, but th!s experience is enhanced by our being the world's largest manufacturer of web drying 
equipment, with over 6,500 systems in the field. This expertise is not only that of an oxidlz.sr !:lnd dryer 
manufacturer, but is really besed upon a core expertise in air heating and handling. Our experience also 
is In the people of MEGTEC Systems who number over 650 in our world headquarter!> In De Pera, 
Wisconsin. Here in our 390,000 square foot facility, we are designing and shipping over five systems 
(drying and oxidizers) per Wft~l Experlenco is having a dedicated oxidation technology engineering 
group of 32 people who only work on oxidation eqUipment. Expal'lonce is having an in-house Research 
and Deveiorrnqnt department dedicated 10 developing the latest technologies iii' catalYSIS and oxidation 
innovation. E)(pp.rlenco in oxidation t6Ghnoiogiea Is synonymo'Js with MEGTEC Systemsl 

Thank Y'JU for the oppvl1unlty t., propose this equipment. If yeu have any questions or comments, please 
contact me at your convcnienCtI. 

RegsJds, 
MEGTEC SYSTEMS 

AC~FA~ 
Steven E. Rach 
Son lor Account Executive 

SEH.085Prop_:Uv.08420B_ 

cc: Christine Holand, Inside Sales Rapresentati"e • MEGTEC Systems 

..... ------------.-----------------~--------2 
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MEGTEC SYSTEMS 
MAGNUM!) 085-70-6-C 

Budgetary Proposal No. 10~ .20 

Formel Industries 
September 15, 1997 

The MAGNUM -085-70-6-C Catalytic Oxidation System Is designed to 
operate with the following FJexographic printing processes. 

Process Temperature (average) 
Solvent Usage 

120 of 
60lbsih( 

• Maximum air flow (oxidizer) 8,500 SCFt·~ 
• Maximum Solvent Load 

(@ 13.500 Btullb) 350 ibs/hr 
• Maximum Burner Capacity 3,672,000 Btu/hr 
" Natural gas pressure requirement 1.5-5.0 P3IG 
• Installed electrical requirement 47 KVA 
• System fan motor horoepoY/er 40 HP 
a Combustion blower motor horsepower 6 HP 
• Electrical service required (+5-10%) 460/3/60 
" Heat exchanger effectiveness 70% 

_______ ._' __ n __________ ___ 

-----------~ ... --.---~---.---~. 
3 
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MEGTEC SYSTEMS 
MAGNUM® 085-70-6-C 

Budgetary Proposal No. 1 084. ~ 

Formellndustries 
September 15. 1997 

The MAGNUM Catalytic Oxidizer is designed with an integral stainless 
steel heat exchanger to improve operating efficiency. Designed for an 
operating temperature of 500 - 6500 F. this unit is guaranteed to provide 
98% hydrocarbon destruction efficiency for all worldwide codes . 
• '\pplications for this unit include destruction of solvent vapors from 
cc ating. laminating. flexographiclheatset web offset/rotogravure printing. 
wood finishing. bakeries. and many other processes where catalyst 
poisons or masking agents are not prasent. 

The MAGNUM incorporates a heat exchanger. catalyst bed. and line 
burner within a stainless steel enclosure surTounded by Insulation and 
extern iii aluminum cladding. All adjoining platform is available to support 
the main fan and combustion air blower. All intarnal joints are welded to 
eliminate any leakage of fumes or vapors. A prewlred electrical tie eff 
box with a terminal strip, and gas train is mounted to the side of the 
oxidizer enclosure for ease of shipping and installation. 

The system fan pushes the VeC-laden through the co!d-slde inlet of the 
heat exchanger. The heat exchanger preheats the VOC laden air. which 
Is then dlieted to the Hne burner raising ::he temperature to the operat.ing 
set point. The air enters the catalyst beds where conversion of the 
solvent into carbon dioxide und water vapor takes place. This reaction 
also causes heat release to occlJr raising the air temperature from the 
catalYGt bed. The hot ciean air enters the hot side of the heat exchanger. 
where it gives IJP thermal energy to preheat the Irlcoming VeC-laden 
process air. The clean all' from the heat exchanger exl!s the oxidizer 
through the exhaust stacie When high temperatures (due to high vac 
loading) from the heat oxchanger result In the air leaving the exchangor 
at temperatures above the unit set pOint. an automatic bypatis damper 
will duct some process air around the exchanger and automatically 
controi the temperature to the catalyst bed. Under this condition. the 
burner will shut off and the system wlil operate In a "self-slJstainlngW 

modo. All optional hotside bypass system Is available for control of the 
chamber I.emperature when very high. continuous Golven! loading Is 
projected from the process . 

------~-----~---------------------------~---4 
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.MEGTEC SYSTEMS -
MAGNUM® 085~70-6-C 

Budgetarv Proposal No. 108 20 . -
Formellndustries 
September 15, 1997 

The MAGNUM 085-70-e-C Catalytic Oxidation System is designed with 
the following benefits: 

• 98% vee DESTRUCTION GUARANTEE F...,R ONE (1) YEAR 

• MAXIMUM RELIABILITY PROVIDED & SUPPORTED BY: 

• 4 year catalyst warranty 
• 4 year heat exchanger warranty 
• 1 year parts, labor, all-expenses warranty 

• MAXIMUM ENERGY EFFICIENCY PROVIDED: 

8 70% Effectiveness integral heat exchanger 
• MEGTEC Systems 936 bead catalyst 
o Automatically varies system volume flows during Idle operation or 

as processes come on or off line. 
• TEFC high efficiency motors 

• SYSTEM INTEGRATION WITH PROCESSES: 

• Two (2) positive side three bladed uninsulated T-dampers to 
isolate each process from oxidation system 

• Purge-Idle damper allows Independent. purge/start-uplidle 
operation of oxidation system, prcvldes added volume when the 
flow falln below the minimum oxidizer volumetric turndown and 
provides temperature control during high solvent loading 
conditions. 

e Volume control from processes with modulating damper provides 
uniform flow from all processes and prevents over-exhausting the 
oxidizer. 

• PRO.IEeT ASSISTANCE 

• Permltt!ng Information regardinG MAGNUM oxidizer can be 
provided, although permits and fees will remain the customer's 
responsibility 

• Project engineer w!ll be assigned to work with your company . 
Submission of data to you for your insurance carrier. 

___________ ~ ___________________________________ ._~ ___ ~ _________ w_~~ ______ ~ __ __ 

5 
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MEGTEC SYSTEMS 
MAGNUM® 085-7O-S-C 

-.---

Budgetary Proposal No. 1084:':" 

Formel Industries 
September 15, 1997 

• SUMMARY MECHANICAL BILL OF MATERIAL 

o Enclosure 
• Heat Exchanger 
• Burner 
• System fan 
• Combustion blower 
• Inter-connecting ductwork 
• Dampers 
• Control box/faceplate 
• Electrical cabinet 
• Dilution and make-up air controller 
• 6-Point chart recorder 
• Accommodation of local codes and requirements 
• Operator Manuals 

-------,----------~---~----.--------------~----------------------------6 
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MEGTEC SYSTEMS Budgetary Proposal No. 10842C2, 

MAGNUM® 085~70-6-C Formel Industries 
September 15. 1997 

MEGTEC SYSTEMS 936 CATALYST 

Flow voe (lbs./hr.) Electrical Natural Gas Total ($/hr.) 
(scfm) ($/hr.) ($/hr.) 

Idle ~O· $0.76 $1.80 $2.?6 .-
2,500 30 $ 0.81 $ 0.26* $ 2.06 
2,500 60 $ 0.88 $0.00 $ 0.8S 

.0 

5,000 60 $1.13 $0.85 $1.98 -5,000 120 $1.23 $ 0.00 $1.23 
* Denotes where burner will be cycling on and off dUring thIS condition. 

The above fuel consumption values ~ burner efficiency and thermal radiation. These estimates were 
calculated usIng Ii standard cost for utilities estimated at $.45 per tharm for natural gas and $0.045 per kW for 
electrIcal cost and will need to bE) adJust~d lor actual utilities cost. As process solvents Increase, natural gas 
consumption declines. 

----------------~~------------------.-------~.~~ 1 
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MEGTEC SYSTEMS Budgetary Propos2' No. 1 0842~ 

Formel Industries 
September 15, 1997 

The MAGNUM 085-70-6·C Catalytic Oxidation System proposed 
herein can be installed by a MEGTEC authorized installation contractor 
through MEGTEC Systems. The following installation section of this 
proposal is based on the visit to your facility by our Mr. Scott Duff and 
regional instailation personnel. The installation scope includes; 

• CONCRETE AND STRUCTURAL: 

• Manufacturer and inllJali structural steel frame to support 
MAGNUM on the roof of your building . 

• Paint all steel members. 
• Concrete footings are not included as contractor does not 

anticipate being required. 

• RIGGING AND ERECTION: 

• Unload and set catalytic oxidizer chamber. 
• Unload and set fan/motor platform assembly. 
• Unload and install miscellaneous parts as supplied by MEGTEC 
• Assemble sections together and securo to structural supports. 

• ENGINEERING AND INSTALLATION Or: DUCT SYSTEM: 

• Fabricate ductwork designed for +/-15" W.C. per S.MAC.N.A. 
with flanged construction for two existing f1exo presses. 

• Delivery of ductwork to jobsite. 
• Install two T-dampers from MEGTEC on the positive side of the 

existing exhaust stacks. 
• install ductwork from existing ductwork to oxidizer including 

installation of MEGTEC purgefidle damper. 
• Supply and install exhaust stack on discharge of the MAGNUM. 
• Ductwork support will be supplied on reof. 
• Furnish and install all required traverse P,bints at T-dampers, iniet 

of system fan, and outJet of fan . 
a Install openings for photohelic lines, pressure sensing lines, and 

thermocouples. 
• Install recirculation ductwork to reduce existing flows to final flow 

of roughly 2,500 scfm per press . 

+ INSTALLATION OF PIPING: 

o Connect onto valved gas main located within 10 fool of 
connection point for supply to MAGNUM unit. 

g All gas piping will be· done In accordance with local city code and 
meet B.O.C.A. specifictltkms .. 

8 
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MEGTEC SYSiEMS 
MAGNUM® 085-70-6-C 

• ELECTRICAL INSTALLATION: 

Budgetary P!,?posal No. 11 ~ 

Formellndustries 
September 15, 1997 

• Provide all electrical wiring from MEGTEC c-ontrol cabinet !o 
oxidizer and dampers. 

• Furnish and install all conduit and wiring from MAGNUM to the 
controller. 

~ Wire lwo T -dampers. 
• Wire from MAGNUM cabinet to press interlocks. 
• Wire duct pressure transmitter. 
• Wire thermocouples. 
e All exterior conduit will be I.M.C. threaded conduit. 
• All work will be dena to National Electrical Code speCifications. 
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MEGTEC SYSTEM_S ______________ ..:..B..:,.u..;.:dg;;..;e;.;;ta;;.;.ry;...;..P.;.;;.!.roJ is?1 No. 108420 

~ MAGNUM@ 085·10-6-C ForOiei Industries 
September 15. 1997 

. 

• While our Installation package has bean put 
together as complete as posslbl~, there are a number of 
areas that need to be provided by others as noted below: 

• Natural gas needs to be supplied at adequate piessure and 
volume to within ten feet of the oxidizer connection point. 

• Power needs to be supplied to w1Ulin 10 feet of the electrlr-al 
oxidizer cabinet. 

• Permits as required. 
• Electric.-'ll roof penetrations . 

-------------_ .. ---------_____ 1_-----_ .... _. _. __ . ____ ,.,,,,-, 
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• PRICE 

One (1) MAGNUM 085-70-G-C Catalytic 
Oxidation System ......................................... $ 226,075 
Shipping ............................................. " ........ $ 3,200 
Installation .................................................... $ 115,000 
Start-up ........................................................ $ 5.000 
Total Price .................................................... $ 349.275 

• TERMS 

Purchase orders should be made out to MEGTEC Systems. 

30% with purchase order 
30% 60 days prior to sl1ipmf:nt 
30% upon notification of shipment 
10% of purchase price upon equipmont Gompliance tost not to 

exceed 90 days from shipment 

• DELIVERY 
~ 

This equipment can be manufactured and ready for shipment 12 - 14 
weeks from the receipt of your purchase order and down-payment. If 
this system Is required In a shorter time period. please wntaet us. 
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