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2-e SCOTT ENVIRONMENTAL TECHNOLOGY 
/ k Z Z Z 2  A DIVISION OF NATIONAL AIR NETWORK, INC. 

NAN 6205 R o u ~ e  611 P.O. Box 369 Plumsteadville, PA 18949 Phone: (215) 766-7230 Fax (215) 766-2051 

October 7, 1993 
SET 1711 

Mr. Richard St. Louis 
Pennsylvania Department of Environmental Resources 
Bureau of Technical Services and Monitoring 
P.O. Box 8468 
Hamsburg, PA 17105-8468 

Re: Heinz Pet Products 
Permit No. 19-318-016 
CSM Catalytic Afterburner 
Emission Compliance Test 

Dear Mr. St. Louis: 

Enclosed is a copy of a test protocol for a compliance evaluation to be conducted at 
the Heinz Pet Products facility in Bloomsburg, Pennsylvania. Scott Environmental 
Technology will be responsible for conducting a stack test to determine the total non-methane 
hydrocarbon destruction efficiency of catalytic afterburner system. Additionally the VOC 
capture efficiency of the fume collection system will be evaluated. 

If I can provide any additional information regarding this project, please feel free to 
give me a call. 

.- 

Manager - Field Services 

RMMlpds 

Enclosures 

cc: Richard Maxwell - PADER Wiliamsport & JOAN 
Michael Hutnick - Heinz 
Disk 227 
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Preparation o f  Standards by D i l u t i on  o f  Cylinder Standard 

Cylinder standard: Organic Cert i  f led concentration PPI 

StdndWdS Preparation Data:  

Stage 1 

Standard gas f l o r n t e r  reading 
Diluent gas florcter reading 
Laboratory temperature ( -1  
Barcuetric pressure (I 119) 
F l o n o t t r  gage pressure ( I I  Hg) 
F l a  rite cyl inder gas a t  

standard condltions (ml/mln) 
Flow raw d i l u m t  gas a t  
standard conditions (ml/min) 

Calculated concentration ( p p )  

S t a g e  2 ( I f  used) 

Standard gas flotmeter reading 
Diluent gas flmtor reading 
F l a  r a t e  stage 1 gas a t  
standard conditions ( ~ l / m i n )  

F l a  r a t e  d i lucnt  gas a t  
stardud conditions ( ~ l / m i n l  

Calculated concentration ( p p )  

-le loop v o l l r  ( ~ 1 )  
-le loop tmpwature  ('C) 
Carrier gJS flw r a t e  (ml/min) 

Gt Operatlng Conditlonr: 

C O l I r ,  tc#rrturr: 
I n l t i a l  ('C) 
P m g r r  ra te ('C/min) 
Final ('t) 

Organic Perk Ident i f i ca t ion  and 
Calculated toncmtrations: 

In ject ion time (24-hr clock) 
Distance to peak (ern) 
Chart spmd (a /min l  
Retention tiw (minl 
At tmur t lon f c t o r  

Peak area x attenuation factor  
Peak area ( 2) 

Mixture 1 

Date 

Mixture 2 Mixture 3 

Plot peak area x attenuation factor r w i n s t  calculated concentration to 
obtain cal lbrat ion cume. 

Figure 18-7. Standards p n p r r c d  by d i l u t i on  o f  cylinder standard. 

a43 e 
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Ournos ORGANIC SAMYLKNG AND M~Lrtrsrs 
CAZgm 

(Respond with Ln(tlnk or nmber M 
.PProPri.lc) 

hrr 

0 ..___... 
0 
0 0 
0 0 
0 0 

0 _I.. 

0 

0 0 

0 0 

0 .-.. 
0 

0 .I-.." .-... 

0 3 
0 0 
0 0 

10 

0 0 

FIgurc 18-14. SrmgW and d m l s  check. 

G*srons OROU~IC SWUNG AND M U I S I S  
DATA 

P h t  

hat ion-  
rn* 

40 CFR Ch. I(7-1-88 Editioi 

1. Oenenl 
Lnloriluuon: 

SOlLm 
tbmDv.uLIc 
( 'C) I--_..-...... ........._.... ...... ~. 

IcmPecntW 
('C) I... "-"..". I ............. 
wmDenuLIc 

Robe 

Amblcnl 

A - M C  
P- 
~ m m  xu) ~- - 
t a m  -I..-" I .......................... 
ta)/rmnI- ~ ._-.................. ". 
volume tu41 ............................... 
(Lmpcn*urr 
('C) __._.- --. 

00- 

M) -__I ..- -_............ 
column 
mpn. 
WIC: 

mU.l 
Pluuua 

__ 
sclurce 

SunPUurUc 

SunPklOoD 

sun* loop 

.¶ams4e 

LLW ( a c h r  

('C)-- ...-.....-...-.. --.. .......... 
rate ( *Cl  
rmnr ...................................................... 

Rrul ( 'C)  ~ .......................... " ......... 
CLmCTma 

nor nte 
tmllmlnl ........ 
lenlmlaulrt 

De-? 

CburlP-d 

WUUM tu 
noor r u e  
tml/mlnl -...... ................-. .... _..-- .................... 

Wuml ma 
umed 
Llymbol) -_ ...........-..- " ................ 

DlluUon mu0 ....................................................... 
Performed by (.~#'nUurtl: ...................................... -. 

Canlmm, .................................................. 



120:1318 FEDERAL REGULATIONS 

METHOD 25A-DETERMINATION OF TO 
TAL GASEOUS ORGANIC CONCEN. 
TRATION USING A FLAME I O N I U .  
TlOPl ANALYZER 

I .  Applicability and Principle 
I .  I Applicability. This method applies 

to the measurement of total gasmus or- 
ganic concentration of vapors consisting 
primarily of alkanes. alkenes. and/or 
arencs (aromatic hydrocarbons). The con- 
centration is expressed in terms of p m  
pane (or other appropriate organic cali- 
bration gas) or in terms of carbon. 

I .2 Principle. A gas sample is extracted 
from the source through a heated sample 
line, if nccusary. and glav fiber filter to a 
flame ionization analyzer (FIA). Raul t s  
are reported as volume concentration 
equivalents of the calibration gas or as 
carbon equivalents. 
2. Definiriow 

2.1 Measurement System. The total 
equipment rquired for the determination 
of the gas concentration. The system mn- 
sists of the following major subptems: 

2.1.1 Sample Interface. That portion of 
the system that is wd for one or more of 

the following: sample acquisition. sample 
transportation. sample conditioning. or 
protection of the analyzer from the effects 
of the stack eIRuent. 

2.1.2 Organic Analyzer. That portion 
of the system that x n s c s  organic conccn- 
tration and generates an output propor- 
tional to the gas concentration. 

2.2 Span Value. The upper limit of a 
gas concentration measurement range 
that is specified for affected source cate- 
gories in the applicable part of the regula- 
tions. The span value is utablished in tbc 
applicable regulation and is usually 1.5 to 
2.5 times the applicable emission limit. If 
no span value is provided. uss a span val- 
ue quivalent to 1.5 to 2.5 times the ex- 
pected concentration. For convenience. 
the span value should correspond to 100 
percent of the m r d e r  scale. 

2.3 Calibration Gas. A known conan-  
tration of a gas in an appropriate diluent 
gas. 

2.4 Zero Drift. The difference in the 
measurement system ruponw to a zero 
level calibration gas k f o r c  and after a 

/ 'Y \ 

stated period of operation during which 
no unscheduled maintcnana. repair. or 
adjustment took place. 

2.5 Calibration Drift. The difference in 
the measurcmcnt system response to a 
mid-level calibration gas before and after 
a stated period of opcration during which 
no unscheduled maintenance. repair or 
adjustment took place. 

2.6 Rcrponw Time. The time interval 
from a step change in pollutant mncenua- 
tion at  the inlet to the emission measurc- 
mcnt system to the time at  which 95 pcr- 
cent of the conuponding final value is 
reached as displayed on the rccorder. 

2.7 Calibration Error. The diITercna 
ktwccn the gas concentration indicated 
by the measurement system and the 
known concentration of the calibration 
gas. 
3. ApparPIw 

A schematic of an acceptable measurc- 
ment system is shown in Figure 2SA-I. 
The csxntial components of the measure- 
ment system are descrikd klow: 

n 

i 
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3.1 Organic Concentration Analyzer. A 
flame ionization analyzer (FIA) capable 
of mccting or exacding the specifications 
in this method. 

3.2 Sample Rok. Stainless steel. or 
equivalent, thm-hole rake type. Sample 
holes shall bc 4 mm in diameter or small- 
er and located at 16.7, 50, and 83.3 per- 
cent of the equivalent slack diameter. Al- 
ternatively, a single opening p r o k  may k 
uxd so that a gns sample is wllectcd from 
the centrally loed I O  percent area of 
the stack m i o n .  

3.3 Sample Line. Stainless steel or Tcf- 
Ion * tubing to tranlpon the sample gas 
to the analyzer. The sample line should k 
heated. if n-ry. to prevent condense.. 
tion in the line. 

3.4 Calibration Valve Assembly. A 
thra-way valve aarcmbly to direct the 
zero and calibration g a w  to the analyz- 
ers is rcwmmcnded. Other methods. such 
as quicksonnen lines, to mute calibration 
gas to the analyzers are applicable. 

3.5 Paniculate Filter. An in-rtack or an 
out-af-stack glau fiber filter is rewm- 
mended if exhaust g u  paniculate loading 
is significant. An o u t 4 s t a c k  filter should 
bc heated to prevent any condensation. 
3.6 Rcmrdcr. A stripchart rccorder. 

analog mmputcr. or digital ruorder for 
rcmrding mcasurcment dau. The mini- 
mum data rcwrding rquircment is one 
measurement value per minute. Note: 
This method is often applied in highly ex- 
plosive arcas. Caution and care should k 
exercised in choice of equipment and in- 
stallation. 
4. Calibrarion and Orhcr Gases 

Gases used for calibrations. fuel. and 
combustion air (if required) are contained 
in comprcsscd gas cylinders. Preparation 
of calibration gavs shall bc done accord- 
ing to the prmdurc in Protocol No. I .  
listed in Citation 2 of Bibliography. Addi- 
tionally. the manufacturer of the cylinder 
should provide a ruommended shelf life 
for each calibration gas cylinder over 
which the conccntration dots not change 
more than = 2  percent from the certified 
value. For calibration gas values not gen- 
crally available (is.. organics bctwccn I 
and IO percent by volume). alternative 
mcthods for preparing calibration gas 
mixtures. such as dilution systcms. may 

' M m h  d in& - m e  n *pi& pmdusu dm 
m ~ I m e  W l  by Ik L n i m n ~ n u l  PIC- 

- 
IccUm Agency 

bc used with prior approval of the Admin- 
istrator. 

Calibration gascs usually wnsist of pro. 
pane in air or nitrogen and are dctcr- 
mined in terms of the span value. Organic 
compounds other than propane can bc 
u s 4  following the above guidelines and 
making the appropriate corrections for re- 
sponse factor. 

4.1 Fuel. A 40 percent HIM) percent 
H e  or 40 percent Hz60 percent N I  gas 
mixture is recommended to avoid an  oxy- 
gen synergism CKCCI that rcponedly oc- 
curs when oxygen concentration varies 
significantly from a mean value. 

4.2 Zero Gas. High purity air with less 
than 0.1 parts per million by volume 
(ppmv) of organic material (propane or 
carbon equivalent) or less than 0.1 per- 
cent of the span value, whichever is 
greater. 

4.3 Low-level Calibration Gas. An or- 
ganic calibration gas with a concentration 
equivalent to 25 IO 35 percent of the a p  
plicable span value. 

4.4 Mid-level Calibration Gas. An or- 
ganic calibration gas with a wncentration 
equivalent to 45 to 55 percent of the a p  
plicable span value. 

4.5 High-level Calibration Gas. An or- 
ganic calibration gas with a wncentration 
equivalent to 80 to 90 percent of the a p  
plicablc span value. 
5 .  Mcoruremenr System Pcrforrnancs 
Specificor ions 

5.1 Zcro Drift. Lcss than ? 3 percent of 
the span value. 

5.2 Calibration Drift. Less than 2 3  
percent of span value. 

5.3 Calibration Error. Less than +5 
percent of the calibration gas value. 
6. Prercsr Prcprarions 

6.1 S e l a i o n  of Sampling Site. The I* 
cation of the sampling site is generally 
specified by the applicable regulation or 
purpose of the test: Le.. exhaust stack. in- 
let line. etc. The sample port shall be I* 
cated a t  least 1.5 metem or 2 quivalcnt 
diameters upstream of the gas discharge 
10 the atmosphere. 

6.2 Location of Sample Prok. Install 
the sample probe Y) that the p r o k  is a n -  
[rally located in the slack. pipe. or duct 
and is sealed tightly a t  the stack port wn- 
ncction. 

6.3 Measurement System Preparation. 
Prior to the emission test. buemblc the 
measurement system following the manu- 
facturer's written instructions in prcpar- 

ing the sample interface and the organic 
analyzer. Make the system operable. 

FIA quipmcnt  can bc calibrated for 
almmt any range of total organics conan- 
trations. For high concentrations of organ- 
ics (> 1.0 percent by volume as propane) 
modifications to mmt commonly available 
analyzcrr are necessary. One accepted 
method of equipment modification is to 
dsrease  the size of the sample to the ana- 
lyzer through the use of a smaller diamc- 
tcr sample capillary. Direct and continu- 
ous mearurcment of organic concentra- 
tion is a necessary consideration when 
determining any modification design. 

6.4 Calibration Error Test. Immediate- 
ly prior to the test serin, (within 2 hours 
of the s lan  of the test) i nvodua  zero gas 
and high-level calibration g u  at the cali- 
bration valve assembly. Adjust the ana- 
lyzer output to the appropriate levels. if 
necusary. Calculate the predicted re- 
sponsc for the low-level and mid-level g a r  
es bared on a linear r a p o w  line between 
the zero and high-level raponw. Then 
introduce low4cvel and W e v e l  calibra- 
tion gases suuxssivcly IO the measurc- 
ment system. Record the analyzer re- 
sponses for low-level and mid-level cali- 
b ra t ion  gases and de termine  the  
differences k t w a n  the muunrcmcnt syl- 
tem responses and the predicted rc- 
sponse~. These differences must k l a  
than 5 percent of the ra,psclivc calibra- 
tion gas value. I f  not. the measurement 
system is not acccptablc and must k re- 
placed or repaired prior to testing. No ad- 
justments to the measurement system 
shall bc conducted after the calibration 
and M o r e  the drift check (Section 7.3). 
I f  adjustments are ncmrnry k f o r e  the 
completion of the test xria. perform the 
drift checks prior IO the required adjust- 
ments and repcat thc calibration folbw- 
ing the adjustments. I f  multiple electronic 
ranges are to bc used. uch additional 
range mu51 bc checked with a mid-level 
calibration gas to verify the multiplication 
factor. 

6.5 Response Time Test. Introduce zero 
gas into the measurement system at the 
calibration valve assembly. When the sys- 
tern output has stabilized. switch quickly 
to the high-level calibration gas. Record 
the time from the concentration change to 
the measurement system rcrponsc equiva- 
lent to 95 percent of the step cbangc. Re- 
peat the test thrcc t i m a  and average the 
ICsUIts. 

[Parr 60, Appendix A, Memod W ]  
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W N W E A L T H  OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL kESOURCES 

NORTHCENTRAL REGION 
FIELO OPERATIOHS - A I R  QUALITY 

200 Pine St ree t  
W l l l i ~ p o r t ,  PA 1:703-6610 

Heinr Pet Products 
6670 Low St. 
Blocuujburg. PA 17816 

A t t n i  .Hr. Michael Hutnick, Plant Engineer 

Dear Hr. Hutnlck: 

Attached t s  a Depa-nt p lan  approval t o  construct. md l fy ,  react ivate ,  o r  install 
an a i r  cleaninp device on, an air contamination source. A regular Dcpartmant 
operating pennit wi l l .  rubsequeatly be ksued IF+) the~specla+candt t ioin 
Incorporated w l t h l n  the plan approval have a11 be811 fulf l l lcd:  (2) it has barn - *  
demonstrated t o  the Department's x ~ t i s f ~ $ c t l o n  that t h e  p ro jec t  was carried o u t  a5 
proposed i n  the appllcatlon, and t h a t  t h e  aperatton o f  the sourcc(s) and any 
associated a i r  pollution control equipmsnt conforms u l t h  the operational i n t o m t i o n  
s ta ted on the application. and (3) it has been demonstrated t o  the Department's 
sa t i s rac t lon  that  the  alr  contmlnant fnnIss1ons from the source(s) a r e  In cmpliance 
With the requirements specifled in. o r  established pursuant  to.  a l l  applicable 
Deparwnt Rules and Regulations. 

This p l a n  approval contains rppEial condi t lons which must bo fulfl l led.  Failure to  
do so cons t i tu t ss  a violation o f  Section 127.26 o f  the Daparhnt's Rules and 
Regulations. upon vhich lsgal actlon could bo t ak rn ,  and such fa l lurn  15 also grounds 
for  denial o f  regular operating permit. 

Any person aggrieved by this action may appeal, pursuant t o  Sectlon 4 o f  the 
Environmental Hearlng Board Act, 3s P.S. Section 7514, and the Ac(m1nistrative Agency 
Law, 2 Pa. C.S.. Chapter 5A. t o  the  Environmental Hearing Board. Second Floor, Market 
S t ree t  S ta te  Office Building, 400 Market street, P.O. Box 8457, Harrisburg,  PA 
17105-8457, (717) 787-3483. TDLl users may contact t h e  Board  through the Pennsyivcnia 
Relay Servlce, (800) 654-5964. Appeals must be t i l e d  with t h E  Envirumcntal Hearing 
Board Y f t h i n  30 days of recaipt o f  written notice o f  t h i s  act ion unlus the 
appropriate statute provides a d l f f r r c n t  time period. Coples o f  the appeal tom and 
t h n  Board's rules of practlce and procsdurn nay be obtalned from the Board. The 
appeal form and the Board's rules o f  pract ice  and procedure arc also available I n  
b ra i l l e -o r  on audiotape from the Secretary t o  the Board a t  (717) 787-3483. This 
paragraph does not, In  and of itself, create any r i g h t  O f  appeal beyond that  
peml t ted  by appllcable s t a tu t e s  and decisional law. 

. 

Should you have any questions about t h i s  matter, please contact Rlchard L. Maxwell, 
Jr., C h l e f ,  Engineering Services. a t  (717) 327-3837. 

v y y  t r u I O U r s .  

+#$lorial Envikrmental Pmtectlon Manager 

An Equal OpporrunhylAfflmmive Actlon Employer ResokdRg.r:& 

.. .. .... .. . . .  - . . .  ..... . . .- . 
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a .  CWONMEUTH OF PMHsnyAHu 
DEPARTMENT OF ENVIROMIENTAL RESOURCES 

BURW OF AIR QUALIN 

I .  
PLAN APPROVAL 

Plan Approval NO. 19-318-016 Source h can side s t r ioe  surface 

Ovnet Helnz Pet Products A i r  coatlng operation control led 

Cleaning by a cata ly t i c  fume 

Address 6670 Lou St. Davi ce lnclnerator 

Plant Engineer 

--- t re Tw. 

co1IIIIP)ia Co. 

- _ . _ _ - . . .  - . -. . ..- 
I n  accordance w l th  prov i r lon 'cof  the A l r  Pol lu t ion  Control Act, the Act o f  January-8,. 
1960, P.L. 2119, as amended. and wi th  Chapter 127 o f  the rules and e 57t#ti ons o f  the 
Dapartmnt of E n v i r o m n t a l  Resources. the Departmnt on MAY 
approved plans f o r  the construction o f  the above indicated a i r  contamlnatlon 
aource. 

fhls PIAN APPROVAL expires 5/31/95 

the plan approval i s  subject t o  the fol lowing condttlons: 

(1) The side s t r ipe  coating operation i s  t o  be 
i n  accordance w l th  the plans submitted wi th the conshued 

appllcation (as approved herein). 

see attached far addlt lonal conditlons 

Notify the psrson noted below when the i ns ta l l a t i on  1s carpleted so that  the Saurce 
EM bo inspected f o r  Issuance of an OPEXATING PERMIT. 

, 
1 Protection Uanager 

Horthcentral Region 

cc: Harrlsburg 
F i l e  

. . -  _. . __._ ._.._.. I-.. -. 
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. .  
PLAN APPROVAL CONDITIONS 

APPROVAL NO. 19-316-016 
WWPANY: Heinz Pet Products 

2. This plan approval i s  issued f o r  the construction o f  a can side s t r ipe  surface 
coating operation consisting o f  a coating appl icat ion station, a curing oven and 
a spray nozzle cleaning station. The v o l a t i l e  o r g ~ i c  compound emissions from 
th is  side s t r i pe  coating operatlon shal l  be contro l led by a CSH Env i romnta l  
systems model 25A Torvex ca ta ly t i c  fuae incinerator. 

The coating used i n  the side s t r ipe  coating operation shal l  be l imi ted t o  
Valspar 9849401 having the composition i d e n t i f l e d  i n  Valspar's Mater ia l  Safety 
Data Sheet and Toat jng  Supplier E n v l r o m n t a l  Data Sheet. dated 4/15/93 unless 
an alternate coating, o r  alternate ccmpasition of t h i s  coating. i s  approved by 
the Department. The side s t r ipe  coating nu ter la l ,  as received f ran  the vendor, 
shal l  not be thlnned, reduced o r  otherwise modlf icd p r i o r  t o  uaa. 

4. The catalytic fm inc lnerator 3hall be equipped wi th  an operable continuous 
catalyst i n l e t  and ou t l e t  temperature monitoring and recording system a t  a l l  
times. The tmperature records .generated.by t h i s  m o n i t d n q  and recording 
system shal l  be min ta ined on s i t e  f o r  a t  leas t  2 years and shall be provided-to. 
the Department upon request. 

The catalyst  ou t le t  tenperature shal l  be maintained a t  800.F or  greater a t  a l l  
times tha t  the side s t r ipe  coating operation i s  l n  use (including the nozzle 
cleaning stat ion). 

6. The ca ta ly t i c  fmne incinerator shal l  malntain a v o l a t i l e  organic compound 
destruction ef f ic iency o f  a t  least  95% and the v o l a t i l e  organic canpound 
capture system and ca ta ly t i c  fume inc inerator  shal l ,  i n  combination. maintain an 
O v e r a l l  v o l a t i l e  organlc compound reduction ef f ic iency o f  a t  l a s t  85%. 

No more than 100 gallons o f  cleaning solvent shal l  be used per year f o r  side 
s t r ipe  coating opemtlon cleanup a c t i v t t i e s  performed outside of the nozzle 
cleaning s tat ion fume hood unless the cleaning Jolvent used I n  the subject 
ac t i v i t i es  i s  captured and disposed of I n  l i q u i d  form. Chlorinated solvents 
shal l  not be used as cleaning solvents. 

8. The ccqJany shal l  maintain comprehensive accurate records o f  the amount o f  side 
s t r ipe  coating material and cleaning solvent used i n  the side s t r ipe  coating 
operation per calendar year as w e l l  as the amount o f  spent cleaning solvent f r o m  
th i s  operation vhich is shipped off s i t e  i n  l i q u i d  form and shall make th f s  
infomation aval lable t o  the Department upon request. 

9. Within 60 days of aKh1eVing the m a x i m  production ra te  on the side s t r ipe  
coating operation, but  not l a te r  than 180 days a f t e r  i n i t i a l  startup. the 
company Shall perform 3 vo la t i l e  organic compound stack tests on the associated 
c a t a l y t l t  funs incinerator, each tes t  consi5t inQ o f  the simultaneous test ing o f  
the incinerator l n l e t  and outlet.  Thls tes t ing  shal l  be perfonmd I n  accordance 
with procedures deemed t o  be acceptable by the Department o f  Env i romnta l  
Resources whi le the l i n e  i s  operatlng a t  i t s  maxiaam production rate. The 
company Shall addi t fonal ly accurately determine the amount o f  coating used 
during each test .  

3. 

5. 

7. 
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10. A t  least 45 days prlor t o  the Scheduled performcd o f  the t e s t l n g  required by 
condltlon 9 herein, the cmpany shall sutlrplt a pre-test plan t o  t h e  Department 
f o r  evaluatlon. T h l s  plan shall confaln a d ~ S C P l p t l O n  o f  the testing and 
analytlcal  methods t o  be used f o r  the t e s t i n g  as well a s  A descrlptlon o f  the 
proposed method of detennlning the coatlng usage during t h e  t e s t s  and shall  be 
accman lad  by dlmenslonud drawings o f  t h e  furne lnclnerator i n l e t  and o u t l r t  
ductuark uhlch shows the locatlon o f  the proposed smpllng ports. .... 

11. The Department shall be glven a t  l eas t  10 days advance notlce o f  the scheduled 
date(s)  fo r  the testing required by condltlon 9 hemln so t ha t  Deparbwnt 
personnel can arrange t o  be present. The Department l a  under no obllgatlon to  
accept the resul ts  of  tests pet-fomd without sufflclmt advance natlce having 
been given. 

12. W l t h l n  80 days.;? cooplexion o f  'Fhe t e s t i n i - r e q u i r i i  by z i d h l o t i  f ' iiereln, a -  
test rrport shal'l be suhnitted t o  t h e  Oepartment. This report shall  contaln the, 
resu l t s  o f  the tasting, a description o f  the testlng and analytlcal  procedures 
actually used, the coatlng m t e r l a l  usage determlnatlons made f o r  t h e  test 
PErlodS. a copy of a l l  r a w  t e s t  data generated durlng t h c  tes t lng and a copy o f  
a l l  associated calculatlons. 

13. Issuance o f  an operatlng pernit  for the s lde  s t r ipe  coutlng operation is 
contingent upon the  coating operatlom and arsoclated ca ta ly t lc  fuum Incinerator 
being constructed, naintained and operated a s  specifled In the appllcatlon and 
aupplenmntal materials subalt ted f o r  plan approval, as well a s  In accordance 
with a l l  conditions contained herein, and upon sat lsfactory demonstratlon that  
any a l r  contaminants Emitted from t h e  slde a t r lpe  coating operatlan are  i n  
compllance w i t h  the requlrwcntr speclfled i n .  or establlshcd pursuant t o ,  a l l  
applicable rules and regulations contalned i n  Article 111 of t h e  Rules and 
Regulations o f  the Department of Envlrormental Resources. 

14. The c v n y  shall lamadlately nat l fy  the Department of  any malfunction o f  t h e  
source(?.) or assoclated alr cleanlng device(s) w h l c h  resu l t s  in, o r  may PossIbly 
be reaultlng In .  the emlsslon of a i r  contaminants In  excess of the l lmltatlons 
specifled I n ,  o r  establlshed pursuant to ,  any appllcable rule o r  regulation 
contained I n  Article I11 o f  t h e  Rules and Regulations o f  the Department o f  
Envi r o m t a l  Reaourcu. 

15. Thls Pian Approval authorlzes temporary operatlon of the source(s) covered by 
t h i s  Plan Approval provided the follouing conditions a rc  met. 

(a) The Department must receive wrlt ten notlce f run the 
OwnerlOperator o f  the cDmpletion o f  constnrctlon and the 
Operator's intent to comnence operatlon a t  l ea s t  f ive  
(5) working days pr lor  t o  the cmplet lon o f  
constructlon. The notice should s t a t e  when constructlon 
will be completed and when Operator expects t o  CwBnence 
operation. 

____. . . .. ... - - 
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(b) Operatlon 1s authorlzed only t o  f a c l l i t a t e  the start-up 
and shake-down of SOUPCBS and a i r  cleaning devfces. to  
permlt operatlonz Pendlng the tstubnce of an Oparatlng 
P e m l t  o r  t o  p e m l t  the evaluatlon of the rource(s) f o r  
cOnpliance wlth a l l  appl lurble regvlatlons and 
raqul nments. 

(c) This condltlon authorlziz teqorary apemtlon af the 
source(6) for a period of 180 days fram the date of ' 
cammncement o f  operation. prov+ded the Department 
recelves notice from the Rmer/Operator pursuant t o  
subpart (a), above. 

(d) ma &nerlOperator may roquast an extcnslon I f  
compliance with all  a w l c a b l a  regulatlm anb-plan" 
Approval r e q u l m n t s  has not been established. The 
axtanslon request shal l  bo submitted i n  writing a t  least  
15 days p r i o r  t o  the end of t h i s  period o f  tanporaty 
operation and shal l  provldm b descript ion o f  the 
crnpllance status o f  the souma. a detai led schedule f o r  
mtabl lsh lnp conpilance. and tho raasons canpllanco has 
not been establlshed. 

(e) tha notlce submitted by the  hmer/Operator pursuant t o  
subpart (a). above, p r i o r  t o  the u p i r a t l o n  of t h i s  Plan 
Approval, shal l  modlfy the Plan approval expirat lon 
&to. The new plan approval cxplrat lon date shal l  be 
180 days frm the date O f  the w l t t e n  notice. 

- 

16. Any no t l f l ca t l on  required as a resu l t  of any condltlon hereln should be dlrected 
to: Rlchard L. Maxwell. Jr.. Chief, Engineering Services, 200 Pine Street. 
Willlamsport, PA 17701-6510, telepkone (717) 327-3640. 

e 
. . .  . . . ... . _. _.. . -. .". ______- --- -. 1 
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CALCULATIONS 
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SAMPLE CALCULATIONS FOR 
MOISTURE AND FLOW 

I 

Client: 
Test Run No.: 
Test Location: 

Plant: 
Test Date: 
Test Period: 

1. Volume of dry gas sampled at standard conditbns (68 O F .  29.92 in. Hg), dscf. 

Vm(std) 

Vm(std) 

Where: 

Vm(std) 

Vm 

Pb 

A H  

Tm 

Y 

17.64 

13.6 

= Volume 01 gas sample measured by the dry gas meter, 
corrected to standard conditions. dsd. 

= Volume of gas sample measured by the dry gas meter 
at meter conditions. dd. 

= Barometric Pressure. in Hg 

= Average pressure drop across the Orifice meter. in H20. 

= Average dry gas meter temperature . OF. 

= Dry gas meter calibration factor. 

= Factor that includes rain 01 standard temperature 
(528 O R )  to Standard pressure (29.92 in. Hg). "R/in. Hg 

= Specilic gravity of mercury. 

I 



2. Volume of water vapor in the gas sampk, conected to Standard Wndkiins. sc(. 

Vw(std) 

Vwlstd) 

Where: 

Vw(std) 

vwc 

wwsg 

0.04707 

0.0471 5 

= (0.04707 X VWC) + (0.04715 x WSg)  

= (0.04707X ) + ( 0.04715 x ) =  

= Volume of water vapor in the gas sample c:nected to 
standard conditions. sd. 

= Volume of liquid condensed in impingen. ml. 

= Weight of water vapor collected in silica gel. g. 

= Factor which incJudes the density 01 water 
(0.002201 Iblml). the molecular weight 01 water 
(18.0 Ib/lb-mole). the ideal gas constant 
21.85 (in. Hg) (HA3)/lb-mole)(oR): absolute 
temperature at nandard condflions (528 O R ) ,  absolute 
pressure at standard conditions (29.92 in. Hg). ftA3/ml. 

= Factor which indudes the molecular weight 01 water 
(18.0 Ib/lb-mole). the ideal gas constant 
21 .85 (in. Hg) (Rn3)llb-mole)('A): absolute 
temperature at standard conditions (528 "R). absolute 
pressure at standard conditions (29.92 in. Hg). and 
453.6 gib. ltA3/g. 

3. Moisture amem 

Where: 

Bws = Proportion o! water vapor. by volume. in the gas 
stream, dirnenslonless. 
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4. Mole fraction Of dry gas. 

Md = 1 -8wS 

Md = 1  

Where: 

Md = Mole fraction of dry gas. dimensionless. 

5. Dry mleQllar weighl of gas stream. Ibllb-role. 

MWd 

MWd 

Where: 

MWd 

010 c 0 2  

010 0 2  

% N2 

010 co 

0.440 

0.320 

0.280 

= ( 0.440 X % C02 ) + ( 0.320 X '10 0 2  ) + ( 0.280 X (% N2 + O/o CO) ) 

= (0.44OX ) + ( 0.320 x ) + (0.280 x ( + 

= Dry molecular weight , IWlb-mole. 

= Percem carbon dioxide by volume. dry basis. 

= Percem oxygen by volume. dry basis. 

= Percem nnrogen by volume, dry basis. 

= Percent carbon monoxide by volume. dry basis. 

= Molecular weight of carbon dioxide. divided by 100. 

= Molecular weight of oxygen. divided by 100. 

= Molecular weighl of nitrogen or carbon monoxide, 
divided by 100. 



6. Actual molecular weight of gas stmarn (wet basis). Ib/lbmole. 

MWS I ( M W d X M d ) + ( 1 8 X ( l - M d ) )  

MWS = (  X ) + 18( 1 .  1) = 

Where: 

MWS = Molecular weight 01 wet gas. IWlb-mole. 

18 = Molecular weight 0 1  water. IWlb-mole. 

7. Average vebcrty of gas stream at adual conditions, Wsec. 

vs 

Where: 

vs 

85.49 

CP 

Ts 

Ps 

A P  

= 85.49 x 

= Average gas stream velocity. Wsec 

= Pitot tube coefficient. dimensionless. 

= Absolute gas stream temperalure. "R = Ts. O F  + 460. 

P(slatic) 
= Abso1ute gas stack pressure. in. Hg. = Pb + 

13.6 

= Velocily head of stack. in. H20. 
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8. Average gas stream volumetric fbmate ai actual mndtiins. wadlhr. 

Qs(act) = 3,600 x Vs x As 

Qs(an) = 3 . 6 0 0 ~  X 

Where: 

Qs(act) = Volumetric flowrate of wet stack gas at actual 
wnditions. wadlhr. 

As =, Cross-seclional area of slack, fl-2. 

9. Average gas stream dry volumetric flowrate 91 standard cunditlons, dsdlhr. 

Ps 

TS 
QS(Std) = 17.64 x Md X .---- x Os(act) 

OS(Std) = 17.64 x 

P 

Where: 

Os(std) = Volumetric flowrate of dry stack gas at standard 
conditions. dscflhr. 



SAMPLE CALCULATIONS FOR 
BIAS AND MOISTURE CORRECTION AND MASS RATES OF 

TOTAL HYDROCARBONS 

Client: Plant: 
Test Run No.: Test Dale: 
Test Locaton: Test P e d :  

1. Bias corrected value of total hydrocarbons as methane. 

- C(corr) - 

Where. 

AVG = Average THC concentration lor the test run 
as methane as reponed by Ihe analyzer. 

The average 01 pre and post test zero bias check 01 
the complete sysiem wRh 'zero' air 

The average of pre and post test bias check 01 the 
complete system with the calibration span gas. 

The cahbraton gas closesl Io the gas stream concentration. 
whrch was used lor a BIAS check 

Clcorr) = The bias corrected THC concentration as methane 

ZERO = 

BIAS = 

SPAN GAS = 
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2. Moisiure corrected value of total Iiy~IroCarbons as methane. 

CTHC = 

Where: 

CTHC = The concentration ot total hydrocarbons. corrected tor bias and moisture. 

The precentage ot water vapor in the gas stream. % MOISTURE = 

= 

Where: 

PMR(THC) = Total hydrocarbon mass emissmn rate. Ibshr. 

Qs(std) 

16.01 = Molecular weight of methane. 

385.35~10% = Conversion tamor trom ppm to Ibs. 

= Average volumetnc gas stream flow rate ai standard conditions. dsdlmln. 
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PROCESS INFORMATION 
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CODE 91x139 
. _  

FIX34 COLOR Gold TYPE Modified Vinyl 

SUGGESTED USE In te r ior  Side Seam St r ive  f o r  welded Food Cans 

SPD2ECCRTICNS (AS MANUFACTURED) 

V I S C o s I T y  #4 F.C.@ 80°F 18-22 ser. VOC 5.43 by ASTM D-2369 
SOLIDS (% by weight) 34.4 ?: 1.0  ASm SOLIDS ( %  by weight) 35. 
WEIGHT PER U . s . G W O N  (Lbs.) 8.40 + 0.06 ASTM SOLIDS (% by vohme) 29. 

~ ~~ 

APPLIcmIa -cNs . I ,SURFACE Tinola te  - with proper basecoat. 

, PREPARATION Welded Seam 

COATING WEIGHT 

HETBOD Spray 

SUGGESTED THINNER - For s lower solvent system use 

"WASH-UP" SOLvEHT(S) 

BRICE (Tfme@PXT) B a k e  required in addition t o  res idua l  heat O f  w e k i h c  

SPEC= INSTRUCTIONS thoroughly before use. D o  not s tore  i n  direc. 

2-10 mgs./linear inch depending on product t o  be packet 
L 

MIBK ( h @ o v r ~  &SO\ . 

sunlight.  Store below 90°F. Avoid temperature extremes. 

I * 5-12 seconds t o t a l  time reaching 440-500°F PMT or equivalent. 
Line curing conditions remain t h e  respons ib i l i ty  of t h e  can maker. ' 

CAUTION: Overbake o r  underbake may r e s u l t  in off-flavor. 
St r ipe  must be qua l i f ied  with basecoat t o  assure acceptable adhesion 
blush resistance properties.  D o  not exceed 1lO-F f lu id  temperature. 

be test packed t o  assure performance with specif ic  food products 

HBER pR0-y BAKED MEETS FDA 175.300 PESmmn 

CONTJURS LUBRICANT 'PES El m SHELF LIFE 4 Months @ 8OvF 

~ Z u  

CDHpANp Heinz Pet Products ATTENTION Mr. R.T. Hancoc 

I ADDRESS Bloomsburg, PA. 

E.A.  Bab inecdssf  DATE 2/24/92 SUBMITTED BY 
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SECTION 1 - GENERAL DATA ' 1.1 Safetv Notice 

A. Reactor Oueration 

The TORVEX Catalytic Abatement System is designed to oxidize 
hydrocarbons and carbon monoxide as they pass over LoTemp Supported 
Catalyst at temperatures normally in the range of 7 0 0 0  to 9500F. 
The maximum design operating temperature for this system is lO000F 
exit the catalyst bed. 

All operations should be directed toward minimizing the 
possibility of high concentrations of combustible material in the 
exhaust that could in turn produce hazardous or explosive 
conditions. Typically, the concentration of flammable vapors being 
processed should be kept below one quarter of the lower explosive 
limit. Catalyst can serve as an ignition source to cause a fire 

. or explosion if the concentration of flammable vapors exceeds the 
lower flammability limit (LEL). Caution must also be exercised in 
preventing the buildup of condensible material at any place in the 
duct work leading up to the system. Access doors that allow 
periodic inspection of connection duct work should be provided. 

This system has been designed with built-in safety features, 
including the shut down provisions noted in Sections 4 . 7 .  Due to 
operating temperatures (up to 10500F), the unit has been insulated 
for personnel protection. However, care should always be taken to 
avoid direct contact with any portion of the unit while in 
operation. 

The combustion system meets IRI regulations and the Honeywell 
BC7000 Microprocessor Burner Control System Will perform numerous 
safety checks and diagnostics prior to each burner flame. 
Also refer to the general literature regarding safety (Maxon 
literature) . 

Caution should always be used in working around the system 
during a shut down period, since dampers sometimes leak. Maintain 
good ventilation in the area in which the system is located. If 
the system shuts down because of high temperature or any other 
automatic shut down, operators should pay particular attention to 
hot surfaces and adequate area ventilation. This is especially 
important when removing or installing catalyst modules. open all 
doors, and if necessary, use a ventilation fan to keep fresh air 
flowing in the reactor during module removal or installation. 
- not use the vacuum pump as a ventilation source. 

At any time that the reactor is not in operation because of 
the necessity to perform maintenance work, a lockout tag should be 
placed on the incinerator control panel and the remote control 
panel POWER ON/OFF selector switch. 

1 



The system should be installed in an open area free of 
obstructions and tripping hazards. External connections, such as 
fuel and electrical services should be made in the best possible 
manner according to applicable codes. 

B. Housekeeuinq 

The area should be maintained free from any hazards that would 
prevent easy movement around the system and control panel. No 
flammable or otherwise hazardous materials should be stored in the 
immediate vicinity of the reactor. No work materials, papers or 
other materials should be placed on the system. 

c. Safetv Review I 

Review the operation of the reactor with your plant safety 
officer before starting the unit. Any suggestions and additions 
should be included with the instructions. 

All those involved in the operation of the system should read 
and understand the complete operating instructions before starting 
the unit. Safety meetings of all those involved with the system 
should be held periodically in conjunction with housekeeping 
reviews. 

1.2 Catalvst Maintenance 

A. Catalyst life is dependent upon its exposure to "poisons" 
such as elemental phosphorus, arsenic, antimony, halogens iron, 
mercury, and other heavy metals. It can also be "fouledtt or 
"masked" by condensed organic high boilers and/or particulate 
materials. Organic condensates can usually be removed by elevating 
the operating temperature to 10000 - 1050oF for 4-8 hours. Other 
fouling materials, such as metallic oxides and particulate dirt, 
can in most cases, be removed by an air lance and/or cleaning the 
modules with an aqueous solution. True, 'tpoisoning4u will 
irreversibly damage the catalyst. However, in the case of 
phosphor-ous- contamination, aqueous -_. cleaning has been used to 
effectively restore activity. 

B. Determination of the catalyst efficiency in hydrocarbon 
oxidation is made by gas analysis of samples drawn from the 
emission inlet to the system and immediately after the catalyst 
exit face or system outlet. In the event the operator suspects any 
loss of catalytic activity via visual inspection or less than usual 
temperature increase across the catalyst, contact CSM Environmental 
systems, Inc. before attempting any corrective measures. We will 
assist in determining the course of action to correct the 
situation, and if applicable, will provide specific cleaning or 
maintenance instructions. 

2 



SECTION 2 - SYSTEM DESCRIPTION 

2.1 Drawina List 

Drawina i! Revision 

D-92-6891-00 B 
D-92-6891-01 A 
D-92-6891-03 B 
D-92-6891-04 A 
D-92-6891-07 B 
SPD-100049 0 

Title 

Process & Instrument Diagrams 
Electrical Schematics 
Control Panel Assembly 
Gas Train 
General Arrangement 
Catalyst Module Installation Dwg 

2.2 General Description 

Reference to Process & Instrument Diagram, process inlet air 
2500 SCFM at 300'F and 0" w.c., goes through process fan. Volume 
of process inlet is controlled by Louver Damper attached at process 
fan discharge. Process fan push air to oxidizer unit. Air passes 
through Maxon Pre-heat Burner #1 (LV-3), where it gets heated by 
using natural gas as a fuel. Natural gas coming to burner through 
gas train, air stream is heated to 350'F temperature. Air stream 
push through CROSSFLOW module and temperature of air stream is 
controlled by Honeywell Controller UDC-3000 at 350'F. Air stream 
push through KALEX 222-8 heat exchanger and gets heated. Air 
stream then passes through main Burner #2 (LV-3) and temperature 
is increased to desired catalyst inlet temperature. The catalyst 
inlet temperature is controlled by a Honeywell ARC-4100 Truline 
Circular Chart Recorder/Controller located on the control panel. 
The airlvapor mixture then passes through the TORVEX supported 
catalyst where organics are oxidized to carbon dioxide and water. 
The temperature increase across the catalyst bed will be a function 
of the hydrocarbon content in the air. Thus, it is necessary to 
limit the hydrocarbon content in the air stream so that the maximum 
design temperature of 950'F is not exceeded. If maximum catalyst 
exit temperature is exceeded, an alarm will activate and the system 
will shut down, at 1050'F. 

Now clean air stream pass through KALEX heat exchanger (61% 
efficiency) and goes to stack. 

3 



SECTION 3 - SYSTEM CONSTRUCTION 
3.1 Utilities Reauired 

3ooo 
Natural Gas - @ SCFH at 1 1/2 to 3 PSI at gas train. 
cooling Air - io SCFH at 1 PSIG at Scanner. 
Electrical System - 460V, 60 Hz, 3 4 ,at control panel. 

3.2 Catalvst Abatement Svstem 

The Catalytic Abatement System consists of the following: 

a) Catalytic Reactor/Catalyst Frames 
b) KALEXm Heat Exchanger System 
c) Maxon "LV" Raw Gas Burner 
d) Gas Train System 
e) Process Fan 

3.2.1 BURNER 

The burner is a Maxon LV-3 propane or natural gas type 
capable of operating down to 16% oxygen Content in the stream. The 
mixing plates shall be rated for at least 1000'F. The adjustable 
burner plates will be profiled for maximum efficiency based on the 
fuel of choice. The burner will be spark ignited by a pilot system 
and equipped with an ultra violet scanner. The burner heat duty 
will be capable of a 20:l turndown ratio. A 3 inch sight glass is 
provided for observing the flame. For further details refer to 
the Maxon Product literature (Section 5 . 8 )  

3.2.2 Gas Train Svstem IIRI) 

Gas flow will be modulated by a controller based on a 
catalyst temperature input signal. The gas train components must 
comply with IRI recommendations as follows: 

Two (2) Automatic Motorized Safety Shut-Off Valves 
Fuel Low Pressure Switch 
Fuel High Pressure Switch 
Process Air-Flow Switch 
Main Fuel Shut-Off Valve 
Main Fuel Pressure Regulator 
Fuel Inlet Pressure Gauge 
Regulator Outlet Pressure Gauge 
Pilot Fuel Regulator 
Pilot Fuel Solenoid Valves (2 N.C./1 N.O.) 
Pilot Pressure Gauge 
Low Fire Start on Modulating Fuel Gas Valve 
Pilot Vent Solenoid 

4 



3.2.3 WLEX@ Heat Exchanqer System (222-81 

The heat exchanger will be a KALEX 222-8, of modular, fin 
and plate design, constructed of 304 ss and configured so that the 
heat exchanger modules can be easily removed for cleaning. The 
heat exchanger will be capable of 61% efficiency. 

A motor driven modulating valve will be opened 
proportional to a 12-20 ma signal from the catalyst inlet 
temperature thermocouplelrecorder. 

3 . 3  Catalytic Reactor 

The TORVEX Catalytic Reactor is of double wall construction 
with stainless steel inside and aluminized carbon steel outside 
separated by 4" of insulation. 

The system internals will be welded stainless steel of no less 
than fourteen (14) gauge and will be insulated with four (4) inches 
of high temperature insulation material. A 18 in. x 36 in. bolted 
access-way to the catalyst chamber will be provided. The outer 
skin of the system will be at least eighteen (18) gauge aluminized 
steel and suitable for location outdoors. 

3.3.1 Catalyst Frames and Catalyst Modules 

The TORVEX supported catalyst modules are illustrated in the 
attached product literature. Each catalyst module consists of 
TORVEX ceramic honeycomb coated with Engelhard P-3 noble metal 
catalyst. The module is sealed against the frame with 12000F, 8tEt1 
glass tadpole gasket provided with the catalyst module. The 
reactor contains one stainless steel T-bar frame. 

The catalyst will be TORVEX catalyst, platinum on activated 
alumina on ceramic honeycomb substrate. The catalyst will be 
canisterized in stainless steel modules with stainless steel 
protection mesh at the inlet and outlet. The catalyst modules will 
be gasketed within a stainless steel T-bar frame to prevent 
bypassing and allow for thermal expansion. 

3.4 Installation 

3.4.1 Catalyst Module Installation (Dws # SPD-1000491 

Before installing or reinstalling catalyst modules, be sure 
all loose dirt, metal chips, welding residue, etc., are cleaned out 
of the duct work upstream of the catalyst and in minutes prior to 
catalyst installation is usually acceptable, but vacuum cleaning 
and wiping all surfaces with an oily rag is preferred. . 
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The catalyst modules are ready for installation as received. 
The end, including the lid is the upside with the tadpole gasket 
mounted on the opposite end (see typical catalyst module Drawing 
enclosed). Be sure the sewn joint of the gasket is in the middle 
of the module side - not on a corner. The module is placed in the 
support frame with the self-contained gasket forming the seal 
against the frame. The module is centered over the 11-5/8" x 
11-5/811 frame opening and is held in place by the hold-down clips 
and nuts on the stud bolts. Be sure the gasket does not roll when 
placing the module in the frame. Tighten the nuts enough to 
compress the gasket and to insure there is no air leakage around 
the modules, (about 50 in. lbs. torque is enough). Double (JAM) 
nuts should be used on all studs. For further details regarding 
catalyst installation refer to catalyst module installation drawing 
(refer to Table 

3.4.2.1 Junction Box (NEMA 4) 

for corresponding system drawing no.) 

A Junction Box is provided by the CSM TORVEX Oxidizer System. 
Junction box consist of all terminals, ignition transformer and 
emergency stop push button (to stop system locally). 

3.4.2.2 Control Panel (NEMA 12) 

The control panel is located on remote to oxidizer. The 
control panel (NEMA 12) consists of the following: 

A) Pushbuttons 

B) Indication Liahts 

C )  Alarm Liahts 

D) Control Instrumentation 

1. (Two) Honeywell BC7000L Microcomputer Burner Control 

2. (TWO) Micrometer Flame Signals (BI-3 and 7) 
3. Catalyst Temperature Recorder/Controller (TIRC-8) 
4 .  Alarm Horn 
5. CROSSFLOW temperature Controller (TIC-5) 

Systems 

3.4.3 Test Connections 

A 1/2" NPT coupling and plug is installed at the 
following locations: 

a) Pre-heat Burner #l Inlet and Outlet 
b) Heat Exchanger Inlet and Outlet 
c) Main Burner #2 Inlet and Outlet 
d) Catalyst Inlet and Outlet 
e) Stack Outlet 
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These connections may be used for air sampling during startup; 
off pressure measurements and regular scheduled emissions testing. 

3.4.4 Panel-Skid Connections 

Connect 480V, 60H2, 3Ph power into main control panel. The 
internal control transformer will provide the required l20V power. 

Connect 120V, 60 Hz power into the local control panel. 
Connect process inlet to the process fan. Connect natural gas 
supply to the 1 NPT gas inlet. Support the process inlet 
connection such that the load is not transmitted to the process 
inlet butterfly valve. 

3.4.5 Flame Detector 

The W flame detector is shipped loose to prevent damage. It 
can be found in a package taped inside the junction box or control 
panel. The detector should be installed when the system is 
installed. 

SECTION 4 - SYSTEM OPERATION 
4.1 StartuD 

4.1.1 Control Panel Svstem Start 

Turn on control power selector switch (SSW-1) to @@On@@ 
position, the power @@On@@ light (PL-1) will be lit. The alarm 
circuit will be activated. Press the alarm silence reset 
pushbutton (PB-9) to silence the alarm horn. Open the main gas 
valve. 

Check the configuration settings in the Partlow ARC-4100 
circular chart recorder/controller (Dwg. #D-92-689k01) 

Also check the jumper settings pertaining to the 
The settings should be set per drawing recorder/controller inputs. 

4.1.2 System Permissives - Process Fan Start 
#D-92-6891-01. 

Press the fan restart pushbutton (PB-1) the process fan will 
start. 

Press the Preheat Burner #I start pushbutton (PB-3). The 
burner #1 start pushbutton will activate the Honeywell BC7OOOL 
Micro-computer Burner Control System. 
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@ 4.1.3A Svstem Permissives - Preheat Burner #1 Start 
Before the Honeywell BC7000L burner control system can be 

a) Process Fan running (M1) 
b) High temperature latching relay de-energize 
c) Low gas pressure switch open (PSL-4) 
d) High gas pressure switch closed (PSH-4) 
e) CROSSFLOW outlet high temperature switch (TSH-5) 

de-energized 
f) Customer permissive contact (Jumped or. Closed X3-5) 
9) Preheat Burner #1 permissive relay opened (CR-1) 
h) Process Air Flow 

Once the permissives a) through h) are satisfied, the burner 
permissive relay CR-1 energizes, activating the Honeywell BC7000L, 
when the burner start pushbutton PB-3 is pressed. 

The Honeywell BC7000L burner control system will automatically 
initiate at programmed startup sequence which will include the 
following sequence modes. 

activated, the following system permissives must be satisfied: 

Pre-purge 
Hold 
Ignition Trial 
Flame On 
Run 

During the pre-purge sequence the purge On light is energized, 
(via the BC7000L). During the ignition trial sequence the pilot 
On light will energize (via the BC7OOOL) if the ignition trial is 
successful the main flame relay will energize and activate the main 
gas flame On light. 

4.1.3B svstem Permissives - Main Burner # 2  Start 

Before the Honeywell BC7000L Burner # 2  control system can be 
activated, the following system permissives must be satisfied. 

a) All a) to h) permissives noted at 4.1.3.A 
b) Catalyst outlet high temperature switch (TSH-8) 
c) High gas pressure switch closed (PSH-7) 
d) Main burner #2 permissive relay open CR-3 

Now Honeywell BC7000L Burner #2 control system will 
automatically initiate at programmed startup sequence as noted in 
4.1.3 .A. 



4.1.4 Burner Svstem Shutdown 

To shut down the burner, press the "Burner Off" pushbutton. 
The Wain Flame ON" light will go out and the alarm circuit will 
activate. Press "Alarm Silence" reset pushbutton. If Burner #l 
shut-down, automatically Burner 82 also gets shut-down. 

4.1.5 Emerqencv Shutdowns - Burner Svstem (TVP. for Both 
Burners) 

The following conditions cause the burner to shut down and 
the alarm to activate and latch. 

a. Loss of any burner permissives which results in the 
re-energization of the burner permissive relay (CR-1). 

4.1.5 Loss of Burner Flame (Gas Valve ClOSinq) ( Tvv. for Both 
BurnersL 

Loss of burner flame. When the flame W Scanner senses 
a loss of burner flame, the Honeywell Flame Safeguard Programming 
Control causes a safety shutdown of the burner to occur as 
described in the Honeywell Bulletin. The "Main Flame ON" light, 
will go out and the Red burner IILockout" light will activate. 
Depress the burner "Reset" pushbutton until the "Lockouttg light 
goes out. 

The following will also actuate alarms and shutdown 

Loss of the burner permissive relays 

sequences : 

a) 
b) Low fire 
C) Low air flow switch relay 

The devices are directly wired to the BC-7000. 

4 . 2  Miscellaneous Emeraencv Shutdowns (TvP. for Both Burners) 

The following are emergency induced conditions which 
result in automatic shutdown sequences. 

4.2.1 Catalyst Exit Hiqh Hish Temperature 

When the temperature downstream of the catalyst exceeds 
1O5O0F, the temperature switch (TSHH-8) closes. The "High Catalyst 
Outlet Temperature" light on the oxidizer control panel will 
activate. The latching relay will also energize. The alarm must 
be silenced and the TSHH-5 switch reset by pushing the latch reset 
pushbutton located on the oxidizer control panel. 
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4.2.2 LOW Gas Pressure 

Low gas pressure will activate the low gas pressure 
switch (PSL-4) and energize the low gas pressure light (PL-2) on 
the oxidizer control panel. THis switch activation will shutdown 
the burner. 

4.2.3 Hiah Gas Pressure (TYD. for Both Burners1 

High gas pressure will activate the high gas pressure 
switch and energize the high gas pressure light on the oxidizer 
control - ,. panel. 

4.3 The following conditions cause only an alarm light and/or 
to activate. 

4.3.1 Catalvst Outlet Warnincf Temperature fTSH-8.1) 

THis switch activation will shutdown the burner. 

When the temperature downstream of the catalyst exceeds 
950°F, the temperature switch closes. The "High Catalyst Warning 
Temperature" will activate. 

4.3.2 Low Process Air Flow IDPSL-1) 

Insufficient air flow from the vacuum blower will 
activate the process air low differential pressure switch (DPSL- 
5) and energize the process air low air flow light on the oxidizer 
control panel. 

4.4 TemDerature/Flow Recorder-Controller 

The Partlow ARC-4100 Truline circular chart 
recorder/controller records the outputs from the catalyst inlet 
thermocouple and the catalyst outlet thermocouple (TE-8 and 
TE-8.1) . 

The control output one (1) Will control the burner 

The alarms configured in the Partlow ARC-4100 is the 

Modutrol Valve (MOV-7). 

following: 

High catalyst inlet temperature (TSH-8). 

4.4.2 Honevwell UDC-300 

Honeywell UDC-3000 controls the output from the CROSSFLOW 
outlet thermocouple (TE-5), and configured as reverse action. The 
alarm configured in UDC-3000 is 2s follows: 

High CROSSFLOW outlet temp (TSH-5). 
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1.0 INTRODUCTION 

Scott Environmental Technology will conduct an emission compliance test 

program at the Heinz Pet Products facility located in Bloomsburg, Pennsylvania. The 

purpose of the evaluation will be to demonstrate compliance with applicable state of 

Pennsylvania Department of Environmental Resources regulations and permit 

requirements. Emission sampling will be conducted in evaluation of the total non- 

methane hydrocarbon destruction efficiency of a VOC control device. The Volatile 

Organic Compound (VOC) capture efficiency shall also be verified in evaluation of the 

fume control system. The specific parameters to be determined as part of this test 

program will include the following: 

Inlet Outlet Test Locations 

Total Hydrocarbons 
Methane 
Volumetric Flow Rate 
Stack Gas Molecular Weight 
Stack Gas Moisture 

Scott Environmental Technology will be responsible for the performance of 

all on-site sampling and analysis. Scott Environmental Technology shall coordinate and 

review all activities while Heinz Pet Products shall maintain an operational log of all 

pertinent process data. Scott shall be responsible for the preparation and submittal of a 

final report presenting the test results and detailing the sampling and analytical methods 

employed. 

Prior to the conduct of the compliance test, Scott Environmental 

Technology will present to the on-site PADER observer a calibration report containing 

data verifying the accuracy of the test equipment. 

An outline of the intended test program is provided herein. Any questions 

pertaining to this protocol may be addressed to the following: 

Mr. Robert McKinney 
Manager - Field Services 
Scott Environmental Technology 
6205 Route 611 
P. 0. Box 369 
Plumsteadville, PA 18949 
Phone: 215-766-7230 Fax: 215-766-2051 
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2.0 PROCESS DESCRIPTION 

The emission source under evaluation is a can side stripe surface coating 

operation consisting of a coating application station, a curing oven and a spray nozzle 

cleaning station. The coating applied is Valspar 9849-501 consisting of the following 

volatile organic compounds: 

Naptha 4- Methyl,.2: Pentanone . 
Ethyl benzene 2- Butanone 

1- Butanol 2- Propanol 
Methyl phenyl 
1- Methoxy, 2- Propanol 
Glycidyl ether phenol 

Fumes from the coating operation are gathered in a collection duct and 

Dimethyl phenyl 2- Butoxy Ethanol 

2- (2-Butoxyethoxy) - ethanol 
1- Methoxy - acetate, 2- Propanol 
Butyl ester, acetic acid 

directed to a CSM Environmental Systems Model 25A Torvex catalytic fume incinerator. 

Specifications for the afterburner are as follows: 

Typical Operation #1 Burner 150,000 BTUMR 
#2 Burner 700,000 BTU/HR 
TOTAL = 850,000 BTUMR 
MAX = 3,000,000 BTUHR 

Settings Operation 1# Burner = 350°F 

#2Burner = 810°F 

Differential Across Fan = 1 0  W.C. 
Crossflow = 1" W.C. 

1" W.C. Catalyst - - 
Outer Damper - - 45% Open 

Inlet SCFM - 2500 - 

Outlet sampling will be conducted in a horizontal section of ducting 18 

inches in diameter. Two ports located in a 90" arc arrangement will be used for sampling 

and flow measurement. The ports are located 4 feet (2.7 diameters) upstream and 14.5 
feet (9.7 diameters) downstream from any flow disturbance. 

Inlet flow measurement will be conducted at two locations: the hood 

exhaust and the outlet of the Flynn curing oven. The hood exhaust test location is 

situated in a horizontal section of ducting 18 inches in diameter. Two sample ports will 

be used for all measurements. The ports are located 18 inches (1.0 diameters) upstream 
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and 5.5 feet (3.7 diameters) downstream from any flow disturbance. 

Flow measurement will be performed in a vertical section of ducting 13 

inches in diameter. Two sample ports situated 90" opposed will be utilized for pitot tube 

traverses. The ports are located 6 inches (0.5 diameters) upstream and 2 feet (1.9 

diameters) downstream from any flow disturbance. 

Inlet sampling for total hydrocarbons and methane will be conducted in a 

horizontal section of ducting following the combination of the two inlet gas streams. The 

test location will be before the ID fan for the system. 

Blueprints showing the test locations have been enclosed with this protocol 

submittal. 
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3.0 SAMPLING AND ANALYTICAL PROCEDURES 

3.1 INTRODUCTION 

The procedures to be employed for testing will be as defined in detail in 

the following US EPA Reference Methods found in the Code of Federal Regulations, 

Title 40, Part 60, Appendix A (40 CFR 60): 

Method 1 - "Sample and Velocity Traverses for Stationary Sources"; 

Method 2 - "Determination of Stack Gas Velocity and Volumetric Flow 
Rate (Type S Pitot Tube)"; 

"Gas Analysis for the Determination of Dry Molecular 
Weight"; 

Method 3 - 

Method 4 - "Determination of Moisture Content in Stack Gases"; 

I 
L 
C 
i 

Method 18 - "Measurement of Gaseous Organic compounds Emissions by 
Gas Chromatography"; 

"Determination Of Total Gaseous Organic Concentration 
Using A Flame Ionization Analyzer"; 

Copies of the test methods may be found in the appendices of this test 

Method 25A - 

protocol. The remainder of this section is presented to summarize the test procedures. 

3.2 SAMPLING LOCATION 

Sampling will be conducted at the inlet and outlet of the catalytic . 
afterburner. Flow measurement will also be conducted at these locations. Scott 

Environmental Technology will perform a characterization of the flow patterns for each 

stack port arrangement to ensure the absence of cyclonic flow. This measurement will 

take place prior to the conduct of the emission compliance test. The results of the flow 
measurement will be presented to the on-site PADER obsezver during the compliance 

evaluation. 



6 
SET 1711-01-0893-228 

3 3  VOLUMETRIC FLOW 

The procedures and apparatus employed for flow measurement will be as 

defined in EPA Methods 1-4. Volumetric stack gas flow will be measured using a type S 

pitot tube assembly. The pitot tubes to be employed are calibrated using the procedures 

outlined in Method 2, Section 4.1.2 and meet the construction criteria of Section 4.1. A 

type K thermocouple will be used for measuring stack gas temperature. The barometric 

pressure measurement required during the test will be obtained using an aneroid 

barometer which will be brought in the field by the test crew. The aneroid barometer 

will be calibrated using a mercury barometer before leaving the office. A diagram 

depicting the flow measurement apparatus is shown in Figure 3-1. 

Gas sampling for determination of dry gas molecular weight will be 

performed by EPA Reference Method 3 procedures. An Orsat apparatus will be used 

for the measurement of 0, and CO, concentrations. 

Gaseous samples will be extracted from each source at a constant rate. A 

three-point traverse will be made at locations 16.7%, 50.0% and 83.3% across the stack 

diameter. A stainless steel probe will be used followed by a teflon sample line. Moisture 

removal will take place in an ice-cooled coil condenser. After passing through a teflon- 

lined diaphragm pump, the sample is collected in a leak-free tedlar bag. A portion of 

the bag sample will be analyzed for CO, and 0, content. Orsat analysis provides for the 

selective absorption of oxygen in alkaline pyrogallic and carbon dioxide in potassium 

hydroxide solutions. The difference in gas volume before and after the absorption 

represents the amount of constituent gas in the sample. Constant temperature and 

pressure will be maintained during the analysis. 

Schematics of the Orsat sampling train and apparatus are presented in 

Figures 3-2 and 3-3. 

Stack gas moisture content will be determined using EPA Reference 

Method 4 procedures. An impinger sampling train incorporating H,O and silica gel will 

be used for moisture capture. The net increase in the weight of the two reagents will be 

recorded as volume of water collected (1 gram = 1 milliliter). 

The dry meter used in the sampling train will be calibrated in accordance 

with EPA Method 5, Section 7.2. 
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Figure 3-1 
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Figure 3-3 
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3.4 TOTAL HYDROCARBONS 

Total hydrocarbon emissions from each sources inlet and exhaust will be 

continuously monitored over 3 one-hour periods by a heated Flame Ionization Detector 

analyzer. The selected instruments will be Ratfisch RS-55, J.U.M. Model 3-100 and VE- 
7 FIDS. A representative gaseous sample will be withdrawn from the test locations 

through a sintered metal filter and heated (250°F) sample line. System response time 

will be minimized by using high capacity sample pumps dedicated to the FID instrument 

and slip-stream sampling techniques. The gaseous sample is then immediately introduced 

to the analyzer. The FID operates on the principle that a small electric current is 
detected when a gas containing carbon atoms is oxidized to carbon dioxide in a hydrogen 

flame. Measurement of this current provides an indication of concentration for organic 

compounds present in the gas sample. The instrument will be spanned using primary 

propane (C,H,) standards and zeroed with hydrocarbon free air. 

The full scale range of the instrument will be 0-100 ppm (G) at the outlet 

and 0-1000 ppm (G) at the inlet. Calibration standards will be provided that correspond 

to zero, 25-35%, 4555% and 80-90% of full scale. 

A comparison will be made between the inlet loading and outlet mass 

emission rate for total hydrocarbons to determine the VOC destruction efficiency. 

A diagram showing the FID apparatus is shown in Figure 3-4. 

3.5 METHANE 

The test methodology for methane at the stack inlet and exhaust involves 

collection of an integrated sample in a tedlar bag by means of an evacuated drum. 

Samples will be  collected by pulling a vacuum on a rigid air tight container containing 

the tedlar bag. The bag fills though volume displacement within the evacuated canister. 

An integrated sample will be collected over a 1-hour period at a flow rate of 0.5 

Uminute. The inert tedlar bags will be leak checked at inflated.and deflated conditions, 

in accordance with Method 10A Section 4.1, then screened for contamination by 

analyzing zero air placed in the bag using a gas chromatograph. 
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A Varian 3400 gas chromatograph with a flame ionization detector will be 

used for the analysis of methane in the gas stream samples. The GC will be fired with a 

mixture of pure hydrogen and hydrocarbon free air. Gas chromatography provides for 

the separation of constituents in a gaseous mixture based on their differences in relative 

affinity for a given packing material in a separation column. The continuous process of 

repeated adsorption and desorption steps results in compounds passing though the 

column at different rates. The gases are analyzed separately at the column exit by the 

FID detector. The methane analyses will be referenced to the prepared laboratory 

standards. 

Each tedlar bag sample will be analyzed until two successive chromatogram 

yielded results within 5 percent their average. Each methane standard and sample peak 

will be plotted using an onboard laboratory computing integrator. The integrator 

digitizes the analog signal from the Varian chromatograph, detects and integrates the 

peaks and plots a chromatogram. Data collection is controlled in three ways: timing, 

peak detection and baseline treatment. Following data treatment, the sample peaks will 

be compared to a prepared calibration curve plotting the peak area versus the 

concentration. 

A determination of non-methane hydrocarbons will be made by subtracting 

the methane contribution to the total hydrocarbon concentration. 

A diagram showing the sampling apparatus is shown in figure 3-5. 
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Figure 3-4 
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3.6 VOC CAPTURE EFFICIENCY 

The volatile organic compound capture efficiency for coater will be 

accomplished employing draft EPA Method 30B and coating usage data to determined a 

liquidgas mass balance across the system. Heinz Pet Products shall monitor coating 

usage on the can side stripe surface coating operation over a four hour period of 

continuous operation. A composite sample of the coating material will be collected 

during the production run for a determination of solvent content. An alequoit of the 

coating sample will also be analyzed for total carbon content by Galbraith Laboratories 

of Knoxville Tennessee. Finally the coating sample will be volatilized and introduced to 

the flame ionization detector following the procedures in EPA Method 30A. This will 

allow the calculation of a solvent response factor for comparison with the propane 

calibration standard. 

The gas phase portion of the measurement will be accomplished using a 

hot flame ionization detector. Three one hour test runs will be conducted during the 

four hour production run. Sampling will be conducted at the outlet ductwork of coater 

for total hydrocarbon expressed as propane equivalent. Concurrent volumetric flow and 

gas stream measurements will be made at this location. The response factor corrected 

total hydrocarbon mass emission rate will be compared to solvent usage (carbon basis) to 

determine the VOC capture efficiency of the fume collection system. 
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nnl labb  s u n d u d  r m X u V a  u) callbrue the 
GC under condltlons Identical ta thoec of 
the sunplea. The uulnc .Lo detenninu 
the need for sample dllutlon to avoid 
tor astumC011, rtrnrm flltr8Uon to c W .  
M ~ C  putlcuhte matter, and D-W of 
momure ComknaaUon. 
2. R a w  and Senrttiolty 

from about 1 mrt per mllllon t-1 to the 
upper Wt rovemed by OC detector usura- 
Uon or column overlordtnt The upper Wt 
a n  be extenad by dlluths Che rucl: #ass 
wlth an hert SLS or by uslry mullv gma 
ymm loopa 
1.2 SenslUPlty. The senalUPlt9 llrmt for a 

COInpouMi Ls defined M U S  m(ntmum dc- 
kuble  conantr8Uon of W compound, or 
me W n C 8 I l ~ o n  Ch.c Produra a #hzmHe- 
nobe mtio of thm to one. The mtnbnpm 
detectable mnccILV.Uon la QIcrmtaed 
duriug the p r e w w y  allbntion for a& 
compound 
3. PmVMI and Acevmcy 

Gas chmnucogrn~hlc trchalaua typtally 
provlde a preclalon of 5 to 10 pemnt reh- 
tlve r u n d v d  devhUon (RSD). but an e x p e  
rlenccd GC opcrstor with a n ? W e  Lnnru- 
ment M rcadlly achleve 5 penmt RSD. 
For thb  method. the fOl loa trU mmblaed 
G C / o m t o r  values u c  rcgolrrd 

(a) Recision. DupUufe m&lymm ue 
Wthln 5 percent of their meur nluc 

(b)  Ac~urrcy. Analysld rmultd of prcp8red 
nudlt u m p l a  arc withla 10 Wxcent of prep. 
-tion values. 
4. InWenmces 

RcsoluUon Interle- that QCUT 
M be e l i m l ~ r c d  by n ~ P r o ~ N t e  GC 
column and detector chola or by shlitlng 
the reCenUon Limes thmush chrnra In the 
column flow raw and the u6C Of ternpcI¶- 
t u n  progrunmlw. 
T h e  nnalytlcrl syatcm Is demonnrucd to 

be uaenrt.Uy fm from mnumIMnu by pc- 
nodkJlo blanks U t  wruuat of 
hydrocarbon-fm ur or mtmcen. 

Sample crosticontamnUJon Lhac ooxm 

S L a n d m d E  M anAIY7.ed E d t e n U f e l Y .  Is beat 

1.1 R.nge.ThensleOfthllimelhodb 

when hlgh-level m d  IOWa-leVd 8amDleS or 
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Envlronmmtal Protec an Agoncy 

and pursing the f b k  with a rubber suctlon 
bulb. 
5.3.1.1 Evacuated Flask Procedure. U x  a 

h k h - v W U m  PUmp to ClryUate the flwk U, 
the cnpuAty of the pump: then close off the 
stapcocl le- to the pump. AtLnch a 6- 
mm oufslde dluneur (OD) tee to the 
W k  Inlet with a short p i m  of Teflon 
tub-. Select a 5mm OD boroslllute aam- 
plins probe. enlarged at one end tn a 12-mm 
OD and of sufflclent lensh to reach the 
cencrold Of the duct to be sampled. Insert a 
glrsa WWl Plug Ln the enlarged end of the 
probe to remove partimiate matwr. A t t a c h  
the other end Of the probe to the tee Wth a 
short p i m  of Tenon tubing. connect a 
rubber SucUon bulb to the thlrd leg of the 
Lee. P h x  the fllter end of the probe at the 
cennold of the duct. or at a polat no closer 
to the waalb than 1 m and purge the probe 
M h  the rubber 6U~t1011 bulb. After the 
Probe Ls compleuly puqed and illled Wth 
duct p.ses. open the stopcock KI the grab 
fluk until the pnsnve In the fluk reaches 
duct pnasure. Close off the sopcock. and 
remove the p r o k  from the duct. Remove 
the rCe from the !la& and UPG the amp 
cocka to Prevent lu t r -dur lng  slllpment. 
Masure  and record the duct temperature 
uld pressure. 
5.3.1.2 R V D d  Fhak RucGdUr~. At- 

one end of the 6uapUag IIl to a rubber 
NCUOn bulb. AU.cb the other end to L 6- 
mm OD o h  probe u daalbed In Sectlon 
5.3.1.1. P h x  the filter end of the probe at 
the cenvold of the duct. or at a polnt no 
closer to the vlllr th.a 1 m. md apply suc- 
tlOn wlth the bulb to completely purge the 
probe and Ilrat After the Ill hm been 
P u r o e d  close off the stopcock near the SUE- 
tlon bulb. and then close the stopcock near 
the probe. Remove the probe from the duct. 
Md dlsconnecr both the probe and succlon 
bulb. Tape the stopwcid to prevent leakage 
durino shipment. Musure and record the 
duct temperature and preuure. 
5.3.2 Flexlblc B u  Procedure. Tedlrr or 

al- M y l u  bass crs &o be used to 
ob- the presurvey umple. Use new bas& 
and leak check them before flcld use. In ad- 
d M o n  check the bag before use for con- 
umlp.tion by fUUm I t  wlth nitrogen or Ilr. 

ble ta allow the Inert ma to r e d  In the 
b.0 about 24 hours or longer to cheek for 

the leak check and sunple collection proee- 
dura dven Ln Senlon 7.1. 
5.3.3 Deurmlrurlon of Molsturc Conrent. 

For combuarion or watereontrolled procua- 
a. obtun the rnouture content from plant 
PCMnnel or by meuurement dunng the 
PrUUTVeP. If the source 1s below 59' C. 
muaure the wet bulb and dry bulb tempera- 
tures. and calculate the molsturc content 
u a Dsychrometnc c h a  AK hwher rem- 

and U l U Z U  the 0.a by GC at hlgh semi- 
tloltY. rsovlenec IndbLw U t  I t  Is d e -  

duomuon Of O r g u J l c X  from the bag. F d O W  

a2 
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peratura. w Method 4 to determine the 
moisture content. 

5.4 De(ermiP.Uon of Stack ~ a r u r e .  
Ob- the sutlc praaure from the plant 
penonnel or mersurement. I! a type S pltot 
tube and M InClIned manometer u e  used. 
-e CM to dlsn the pltot tube Bo' from 
the direnlon of the flow. Dbwnnecr one of 
the tubes to the manomeCer. and read the 
Static Pl'aSWc: now wherher the r e a d i ~ ~  Ls 
positlve or negatlve. 

5.5 CoUecUon of P r r s w e ~  6.mplea with 
Adsomuon Tube. Follow GecUon 7.4 for p m  
survey sampling. 
6. A d W  Dedapmcnt 

8.1 Selection of GC Puamctera. 
8.1.1 Column Choice. Bued on the lnttlal 

contact with phnt penonnel ~ m c ~ l l l l  the 
plant proccdn and the anUcluUcd mrlaslom. 

tlon m d  rapld umbab UM. The & o h  of 
an ~pprouriate column can be .Ldcd by a Ut 
cr~turc search. c o n w  alth mmtahuuma 
of OC column& and dbcuubo w i t h  person- 
nel st the emWoo so- 

Most W l m  mut.cuUan k- excel- 
lent records Of thelr pmducu. Their technl- 
cal Se- depuUnUrcS mY be &le (0 m- 
ommend appropriate coluuum .Id detaxar 
type for scparatlu the .nLLbpr(cd wm- 
pounabmdtheymsyk.Mttopror(d+Ln- 
formarlon on Lnterfumar oprtmum oper- 
sung condluonr and c o l r u n n l l l l l l ~  

Plmrd with .nrlpycal may 
also be able to provtde lnfon~SI011 on ap. 
propnate aaalytlal procedum 

8.1.2 ReUmlnary OC Murrmmt. Ushg 
the sundvda and wlwna obwllcd In 8ec- 
tlon 8.1.1. perform lnltirl rat. ta deLumine 
appropriate GC condltlolv that Provide 
good reslution m d  mInlmum d y r k  Ume 
for the compounds of Interest. 
8.1.3 RCpuaUon of Praunry 9.mplu. 

If the aampla were wllected on an rborb- 
ent. extract the sunple Y recommLDded by 
the manufacturer for r e m d  of the mm- 
pounds wlth a sotvent suitable to the type 
of GC 9n&8Ia. Re- ocher -plQ In m 
appropriate m e r .  

8.1.4 R c s w e Y  W p l C  Arulldr Below 
a ~ I y a a k  heat the premrVGY -PIC to the 
duct temperature to VlportsC 8 4  Wnduued 
macerial. Anal= the -la by the OC 
pmcedure. and compve che retenrlon tlma 
asuMt t h a x  of the aubruton -plea 
that con- the comwnenu expected (0 be 
m the stream. If any wmwmda eYlllOt be 
ldentiiled with certllnty bY thh PmedUre. 
identify them by other m M I  NCh PL) GC/ - svectrmcopy (GCIMS) or OC/lnfrued 

mended. 
Use  the GC conditlons determined by the 

pmccduru of Section 8.1.2 for the fh m. 
Jectlon. Vary the GC panmetera during 
subsequent U I J W ~ I O ~ S  to determrne the opt1. 

C h W  ~ l ~ m n  t h t  pmvldes real r r s ~ l ~ .  

techniques. A GC/h4S S W m  IS rCWm. 

5 
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mum uctlngs. Once the optunum settines 
have been determined perlorm reput irUeC- 
tlons of the -le to deterrmoe the reten- 
tion t h e  of each wmpound. To Uect 8 
-le. draw maple through the loop at 8 
cormant fate (loo ml/m(n for 30 SeQNlds). 
Be careful not to preslvtGe the M In the 
loop. Turn off the pump and .Uow the grs 
in the maple loop to come to unblent pres- 
nue. AeLtvue the m e  valve. uul mwrd' 
Wectlon time. loop trmperruue. column 

and Utmru(0r c.lcuhCe the reten- 
Uon time of cub pat ualnc the  dbtuuv 
from D)ecuon to the pe& w u m  dlvld- 
ed by the chvt rpeed Rctentlon times 
ahould be rspart.bla rrlthin Ob WQmdn. 
If the -tw4oxu M t ~ o  U h  for a p  

p m r t u e  d&ec8or rapoluc. a d e r  
sample loopordUuttommw be rved for .rs 
ramuka. and. for llQuld ..mp)eL dllution 
w i t h  momnt tr O n  tht .und- 
ud - t&uUcm 63) to ob- .II atl- 
mue of the amom.uoIu. 

Identify .11 PeJ. by compuin0 the 
known retenth umsl of compound6 ex- 
pected ta be 0 themention tima of veska 
In the UmDIt. xdanttiy any ranablm un- 
ldentlfied pab w h k h  hsve .rc.ll lurer 
t h u l 6  PaFQt of the r0L.l uainr a a c m .  
or attnvtlon of pasllble com~ourub by 

-. MIQ now rue. ch.rr speed. 
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Use these hlgh concentration sundrrQ 
prepare lower concentration sundards 1 

d l l U U O h  M a h o m  by Plgurta 16-6 and 1 8  
To prepare the dlluted ollbfaUon sw 

plek ollbfated rocuneten UT normal 
used to meter both the high concentratu 
ullbfauon ma and the dlluent gn. 0th 
types of flowmeten and wmmcrchlly ava 
able dlluuon rystema can .ko be used. 
. Callbfate each flowmeter before use I 

phaag lt between the dlluent gsa supp 
and Sul2.bly SUA bubble meter, aplmmeu 
or wet U s L  meter. Record all d.t. rhown 4 

184. WNlt IL b dcslrrblc to d b n  
the cylinder g.s flowmeter alth cyllnd 
OLS. the avlllrble quntlty md cost m 
pndudt  lt. The em? lntxoduced by W 
the dlluenc M for d.lbmtbn la !mimi 
ant for gsamixturuof up to 1.OOO to 2.0 
PPm of ach o ~ - w o s n t  

Once the flowmeten ue a U b r u e Q  co 
nect the flowmeten to the csllbmuon u 
dlluent Crs NpPUU UdlU bmm Tent 
tublag. Connect the outlet dde of the flo 
meten through a wnnectar to a luk-fr 
TUUU b.o M &OM ~n p ~ n v e  ias. (6 
Section 7.1 for bu latchsc+ ~mQdlve 
mt the c.s now to p m u e  the d a b  
dllution rad fU the burlthaJiUdent I 
for OC allbratloa Be M i u l  not to oven 
and mise the b u  to awly addthml  pn 
sure on the dllutlon a m e m  Record the f l c  
fatea of both flowmetem and the 1.borpt  ~ 

rY trmperuurr rad rtmolphQLe PIwnNl 
c d w  the o w & n M O n  c. PDm 1 

where: Eq. 18- 
10*-convcrdon to ppm 
X-Mole or volume !muion of the o m  

In the d b f a a o n  pr to be d(lUted. 
a-F'loance of the dbzulon Ly to be I 

luted. - D U U t n t  N flop M 
SlW- dlluUonn h u l d  k rved to p 
put erllbrrtlon misturea up u) .bout 1. 
dlluuon fu*or. 

Por smacer dlluuonr a double dlluu 
sgncm b recommended Y rho- Ln 
18-6. F'III the Tedlu bu with the dilute 0 
from the aasnd smce. Record the labom 
ry tlmpuuurr. buomemc Prrmue. a 
scauc p- redlwl. correct the fl, 
readU for rmrperuure and P-. c 
cuhte the concenuulon C. In Pmn of t 
oq.alc ln the fip.l pr mLmve M follo! 
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c, = lo6 x ( qcl )( qc2 ) 
%1 + q d l  qc2 + qd2 

Eq. 18-2 
Where: trogen through a dry gsn meter ttut har 
IO*-Convenion to ppm. been callbrarcd III a manner CoMbtent vith 
X-Mole or volume fraction of the 0r-c the procedure d-bed In Sealon 5.1.1 of 

m the callbratton ma to be dlluted. Method 5. while the bag Ls fm use b 0.5 
q,, -Flow rate of the callbratlon 081 to be dl- d S y r l M C  to Wect 8 kwwu qlunrtt9 of 

luted in sme  1. "pUn" gIU Of the 0-c compound 
q*-Flow rate of the callbration gaa to be di- through Lhe W U  of the Ma. or through b 

luted In stage 2. SCptUII~Pped tee bt the b.s h l e L  With- 
Q., - Flow mu of dlluent gM tn stage 1. ~ M W  the s m e  needle. bnd lmmedlrtcly 
%-Flow rate of dlluent gas m stage 2. cover the resUlunS hole w i t h  b plea  of 

M e r  det.lls of the callbrbtlon methods mBaking tape. In b like rnmncr, prepue dl- 
for flowmeten bnd the dllutlon spstem can lutlons hbvin9 other conanWon& Re- 
be found In Citatlon 21 in the Bibllogmphy. PUr b mllllmUm Of three comtrstlona. 

8.2.2 Prrpsmtlon of Standards from PWe each bag on b amooth aurfrcr. and .I- 
V o h U l e  Ute& Record bU dam shown OD. tenutely d e p m  oPDO6ict 8idcs of the b.0 
F l W  18-3. 50 tIma to mIx the ~a IZco~rd the aver- 

8.2.2.1 G u  Inledon Technique. Thk age meur tempeIaCUn and prcsauc. the 
P r o c e d u n  u aPpUcable 20 orgaruc com- Brs volume m d  Lhe buometrlc p-. 
pounds that emf enrircly IU a gM ac bmbi- Record the s m e  tempencure and prc6 
ent condltlona Evacuate a 10-liter Tedlu sure before lnlectlon. 
by that has pIsscd a leakche& (see Sec- Calculate each orgbnlc strndlld c o m -  
Lion 7.1). and meter In 5.0 llten of blr or PI- tratlon C. In ppm M folloar 

6 293 
G V x 1 0  - 

760 Ts 

r , m  

- c s  = 

v, Y - 293 pm 1000 

- G" x lo ? P Eq. 18-3 
3 P Tm 

- 
Vrn e---- 

where: rometer. Use a water mummeter for the 
G,=GM volume or o rgmc compound tn- prmure plus Tenon b- Or 

suin lcsa ateel for dl conncctlona. Connect b 
valve LO the d e t  of the SO-LLtn Tcdhr bas. ,.'-Conversion to ppm. To preparc the s u n d v d s  uaauble the 

-epupmcnc M shown m FLNn 18-8. .nd 
P.=Absolute presure of syTmgc before m- 

leakcheck the system. ComplcrclY mcuuC 
lectlon. mm Hg. 

T,=Absolute temperature of syrmge before Lhe Ma. the a mth h,,drocubon-fm 
alr. bnd e-te t h e  by W ' A h  ClW the Lnleerlon. 'K. 

V,=GM volume mdcated by dry gw. meter. inlet vrlve. 
n u n  on the hot phte.  and U o w  the U t e n .  

Y -Dm gps meter cahbrauon factor. dlmen- O I b ~ r  to - me (o 

the uapwer outlef Reeord the L n l U  SlOnlrsa. 

a. open the cyUnder. Ad)usr the rate 80 U t  
T,=Absolute temperature of dry meter. the by be completely fUed Ln bppmu- 

'I1 uutely 15 uunutu. Reeord meur presnVe 
1000-Convenion factor. d/ l I t er .  and temperature. and I d  buomeuu: P l b  

the equipment shown m Rgure 18-8. Call- Allow the llquid 0-c to e q u l l l b m  to 
brau the dry gas meur u dcscnkd III Sec. room temperature. FLLl the 1.0- or IO-- 
[Ion 8.2.2.1 mth a wet t u c  meter or a mi- liter s y n ~ e  to the d& llqud V O h m e  

JCCted. ml. 

P-=Ahrohw PmuTe  Of dry BQs meter. meter m e P .  open the d e [  mve. .nd 

8.22.2 Llqud Injettlon Techruque. Use sure. 

827 
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with the ormnlc. Place the s m g e  needle 
into the lmplnser Inlet u s u  the septum 
provided and Inject the llquld Into the flow- 
Ins & sverm. Use a ncedle of sufflclent 
length to permlt Wectlon of the liquid 
below the air Inlet branch of the tee. 
Remove the syringe. 
When the b.r Is Illled. stop the Pump. Md 

close the bag Inlet Wve.  Record the final 
meter radlnp. mperaurc. and pr+ssu~c. 

Dlawnncct the bag from the u n p u c r  
ouUeeL and elther act I t  Mlde for at lerst 1 
hour. or nussrqe the bag to mure complete 
mmm7. 

LV (24.055 x l o b )  

40 CFR Ch. I (7-1-88 Edltion 

Messure the solvent llquld demlty a 
room tempemcure by accuntel~ weurtuns 
known volume of the umteeri.l on an uubly 
ical balance to the nelrrst 1.0 m l l l l m  1 

ground-glrss stoppered 25-mil voiumetn, 
flask or a glru-stoppered s~eciflc mvit 
bottle 18 sultable for wcuhing. calculate th 
Mult In terms of g/ml. Aa an r l t e m u v t  
lltemturc Wua of the deaalty oi the Uqub 
at 10 'C may be used. 

Calculate each organic sundud w n a n  
trnuon C. In ppm as follow: 

293 Pm 
1000 yT, KO 

w h e r e  
L-Llquid volume of 0-c Werred. S 
pl-Uquld o&c density M determured. g/ 

M - M o l r m l u  weight of orsrinic. g/g-rnole. 
24.066-Idul lu molar volume at 293 'K 

lO'-Convemion LO 
1000-Convenlon f.uor. pl/mL 

6.3 Reu8r8Uon of Callbmtlon Curves. 
E.t.bU proper GC condltlons. then flush 
the nm~lIns 1 0 0 ~  for 30 .econda at a mte of 
100 ml/mln. Allow the sample loop pressure 
to eouillbrue to Umapherlc preuure. and 
.rrtvuC the mjcctlon vrlve. Reeord the 
r u n d u d  omcentnuon. stc.rnutor factor. 
InjeNon the, ehur s p e d .  retention Ume. 
P-k M nauple loop CemPerwAue. COluIan 

mad m e r  g u  now ruc. 
Reoar the .Ilodud injection until m o  wn- 
ssuuve injecuoxu ~ v e  - wuntd wiulln 5 
percent of thelr are-. The averue Wue 
mulUpled by the attenustor factor Ir then 
the d b m t l o n  M vrlue for the concentm- 
tlon 
Reart thh procedure for each stuwhrd.  

Rem a anphkal plot of conecnvrrtlon 
(C.) vemu the allbration area v . I u u  Per- 
form a reuadon uulvak and draw the 
l a a t  Iq- b e .  

6.4 RckUve RaDonse F~XDIS. The all- 
bmtkm curve renenred from the sundvda 
for adark  organic can u a u y  k related to 
aeh O f  the Lndtvldrul oc rraponec cluvra 
that M devdoud In the Iabor~wr~ for all 
the cornoormQ in the aaurce. In the fleld. 
SIlPbrrd. for tbu slash orp.pie - then 
be urd U, "dlbrue" the OC for 8Il the or- 
g 8 n h a p r s c n f T h h  pmadurcahould flnt 

mL 

and 180 mm ELg. llten/g-mole. 

Eq. 18-i 
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concentration u mthh 5 percent of the gBs 
manufacturer's concentration. 
7. Final Sampling and Analysu Proccdun 

CoNldenng safety (flame hazards) and 
the source condltlons. select an appropriate 
S a m P U  and pnalysw procedure (SectlOn 
7.1. 7.2. 7.3. or 7.4). In situatlons where a hy- 
drogen flame Is a h e  and no intruulcal- 
ly safe GC Is srutable. use the flexlble bag 
wllectlon techmque or an adaorptlon tech- 
nlque. If the source temperature Is below 
1WC. and the orgsmc ConcentmtloN are 
sultable for the detector to be used. ULK the 
dhxc interfsee method. I! the a o m  g.aea 
requue dllutloh use a dllutlon laterface and 
&her the bag sample or .dsorptlon tubes. 
The choice between t h u e  two Lechmauw 
aN1 depend on the physichl hyout of the  
alte. the source tempemture. .nd the stor- 
age stabUlty of the compounds If colle~ted 
in the bag. Sunple polar compo- by 
dlrcct hterfacIng or dlluUon Innterirdno to 
prevent slmple IOM by admorptlon on the  
bro. 

7.1 1ntegrace.i BM Sampling m d  M Y -  
SI6 

7.1.1 Ennuted Conulner S.mDLln0 Ro- 
cedure. In thIs procedure. the bags ue fffled 

that bold the b.a W a e  a fleld runole data 

llate sunple from uch sample 1wUon 
7.1.1.1 AP- 
7.1.1.1.1 Probe. Strlnleas steel. Pyrex 

&an. or Teflon t u b e  pmbc. accordlne to 
the duct temperature. with 6.4-mm OD 
Teflon tub- of sufficient lenrrtl to mn- 
nect to the sample b 4 .  Use suurlm steel or 
Teflon UON to connect probe m d  s~mple 
h e .  

7.1.1.1.2 Qulck Connects. Male (2)  and 
female (2) of s t u n l c s ~  steel consvuctlon 

7.1.1.1.3 Needle Valve. To control gas 
now. 

7.1.1.1.4 Pump. Le8klaa Teflonooated 
d h p h r ~ ~ ~ ~ - t y p e  pump or equlvslenf To de- 
h e r  at leaat 1 Uter/mh. 

7.1.1.1.5 Charmai Adwrpclon rube. Tube 
Illled with ncclvrtcd chvcorL with glrss 
wool plugs at each end to ndsorb 04191~ 
V.POtS. 

7.1.1.1.8 Flomneter. 0 to 5&ml flow 
n4e: with manufacturer's d lbmt lon  
m. 

7.1.1.2 S.mpllng Procedure. To ob- a 
umple. .ssemble the sample train M shown 
In Fle~re la@. Xeak check both the has md 
the conulner. Connect the vacuum Une 
from the needle valve to the Teflon sample 
line from the probe. P1.n the end of the 
Probe at the centmld of the s u c L  or S t  a 
Wlnt no closer to the walls than 1 rn md 
s u n  the pump with the needle valve rdluS- 
ed to ylcld s flow of 0.5 lIter/mlnute. After 
aUowm8 sufflcicnt tune to p m e  the h e  
x v e n l  Lima. connect the vacuum b e  to 

by e- the m d  .Ir-tkht cont.lnera 

Sheet 88 ahom In plwe 18-10. Collect mP- 

(u 

the bM. and eV.N.U unUl the IUtrmeter 

Pt. 60. App. A, Moth. 18 

mdtucu no flow. Then wattlon the ymple 
and vacuum h n u  for sunpling. and kmn 
the actual sampW. keeping the rate pro- 
ponlonnl to the stack velodty. As a p m u -  
t lon dlrcct the sb) exiting the mumeter 
away from samplhe PCWMCL At the end 
of the sample penod. shut off the pump. 
disconnect the sample llnc from the bug, 
and disconnect the vacuum h e  from the 
b 4  container. Record the source tempera- 
ture. buometnc pressure. Ynblent tempera- 
tUR. SamPhS flow rate. Md WtW and 
fLnal SamPhU t h e  on the d.u ahwt ahom 
Ln RSure 18-10. PNtcCt the Tedlu b.r and 
I t a  conWner from sunlight. When posalble. 
perform the analysw withln 2 h o w  of 
S M P ~  mllectlon. 

7.1.2 Direct Pump SlmpUng Procedure. 
Follow 7.1.1. except place the p u m ~  m d  
needle valve between the probe and the bu. 
Use a pump urd needle valve COIMUUCW~ of 
s t l l n l a s  steel or some other mbteri&l not af- 
feetrd by the stack opb Leak check the 
sgstem. m d  then purge with svct #as 
before the connsrtM to the prrrlouslg 
cmcllaced bag. 

7.1.3 Erploslon Rklr Am8 Baa 8.mpllru 
Procedure. Follow 7.1.1 except r c p W  the 
pump wtth mother evrcuUcd CUI (see 
Flwe 1WaL Use thh  method wh-r 
there is a posaiblllty of m exulorlon due ro 
 pump^ hcrzcd pro- or other flame pro- 
dudnr  equlpmenc. 

7.1.4 Ocher Modllled B u  S.mPUu Pro. 
ccdum In the event that condamulon is 
obsvved in the bag whlle collealns the 
ssmple m d  a dlrret Inruiw rJncm annot 
be used. heat the boo during collection md 
mrlnuln It at a sulbbly dep.rcd tempera- 
ture during nll subsquent opcmUOtb6. 
(Note: Take M tn leak check the system 
pnor to the dlluttona no M nor to fmte s 
potenti.Uy explosive suncw)here.) As an al- 

uneoualy dllute it In the  Tedlu 0.. 
In the flnt procedure. h a r  the box con- 

tahing the sample bas to the source tern- 
prmturc. provided the comwnenu of the 
hro and the surrounW box an withaund 
thls tempcmture. Then V.IIIIPO~& the bro M 
rmldlp u pfxalble to the U m l Y t l d  uu 
whlle nruntalning the huUns. or cover the 
box with an rnauLrtlng blankeL In the .1y- 
l y r l d  keep the box hated to source 
temperature untll anrlpals. Be sure t h u  the 
method of heatlng the box md the control 
for the hut lng c m t  arc comDulble with 
the safety mlllcfloru mulrcd La e8Ch .rcL 

To we the second pmcedure. prcflll the 
TCdllr bag Mth a h o r n  PU.nUtg Of LnCR 
8ps. Meter the inen gPr Ulto the b.e .cfora- 
mg to the procedure for the Prcpuauon Of 
gu concentrntlon r t m d r r d s  of volsrtle 
llqwd MUIUL? (SeCLIon 8.2.2.2). but ellml- 
mfl the rmdset mpuwer YEflon Take the 
part ly  filled b 4  to the source. and meter 

temtlve. collet  the -Die C U .  and h u l -  

"r.. 
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7.1.8 m o n  cplculaUons. From the SV. 
e w e  allbratJon CUrYe dc?CnbCd tn GecuOn 
7.1.5.. bdect the VaIue Of C. that cornponds 
to the peak area. Calculate the conocnc~ 
cion C, m ppm. dry basis. of erch o w c  m 
the sunple na folloprs: 

where: Eq. 18-5 
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p h g  rate from the source. 
7.2.1.7 Pump. Lulclcrs Tefloncoated dla. 

p k u 8 s m - t ~ ~  pump or euulvbient. capable 01 
at l e ~ t  1 llcer/mlnute wnpllng rate. 
7.2.1.8 Flowmeter. Of s-ble range to 

masure  sampllno raw. 
7.2.1.9 Charcoal Adaorber. To adsorb or. 

vapor collecud from the source to 
prevent expo6ure of pcrs~nnel to source gas. 

7.2.1.10 Gas Cylinders. Cvrler gas 
(heUum or nltmgen). and oxygen and hy. 
drogen for a flame 1opLuLLon detector (FTD) 
U one u UMd. 

7.2.1.11 Gas Chromstomph. Capable of 
b e ~  moved into the fleld. with detector. 
heated SM sunpun0 Wve. column r e Q W d  
to complete bepubtion of denired compo. 
nenw and option for temperature program- 
mlM. 
7.2.1.12 Recorder/Intemtor. To record 

rrsulta. 
7.22 PrOadW. T O  ob- b sample. pb. 

semble the sarnplluir sycxem M shown UI 

tbhL Turn on the probe rod sunple b e  
heuera As the tcmpvuurr of the probe 
and heated llne ap~mbchcs the source tem- 
perature M indluted on the thermocouple 

taln a temperature of 0 to 3'C above the 
source tempenture. Whlle the probe lad 
hutmi h e  am be- heucd dbconnect the 
ymple b e  from the M sampUns valve. 
and attach the h e  from the mllbmtion gu 
mlxture. Flush the sample loop with call- 
bmtlon gu bnd rnrlne a ponlon of that 
g.s Rcmrd the ruuita Mter the callbra- 
tlon eaa sample hss been flushed into the 
GC InauumenL turn the uaa u m p h g  valve 
to flush wsltlon then reconnect the probe 
s~mple h e  to the valve. Plur  the d e t  of 
the probe at the cenvold of the duct. or at a 
wmt no clcser to the walls than 1 m. and 
draw source w into the probe. heated Ilne. 
and sample loop. Mcer thorough flushlng. 
anrly7.e the ymple using the same condi- 
tions P) for the d b r b t l o n  ana mixture. 
R e m t  the d y a b  on an addltlod 
sample. Masure  the peak UM for the two 
ymples. and U they do not agree to within 5 
Pemnt of theIr mean value. d y z e  addl- 
tionsl armples untll two consecutive sruly- 
ses meet thh  criteria Record the data 
Alter comacent results arc obtalned. 
remove the probe from the s o w  and ana- 
lyze a secDnd calibration gas rnuture. 
Remrd thb callbratlon dara and the other 
rcguued data on the data sheet shown in 
F l w e  16-11. deletlno the dllutlon g m  Mor-  
mation 

bmtlon murures. and audita through the 
sample loop at the same prtgure.) 

7.2.1.6 Needle Valve. To control gas 

PIWC 16-12. ~ . l re  N T ~  EU connectioM ~n 

&out devi-. Eontrol the h a -  CO rmln- 

(N- T&e Care to d r 8 W  8U spmples. &I- 

Pt. 60, App. A, Moth. 18 

7.2.3 Determmtion of Stack Ou MOU- 
Lure Content. Use Method 4 to memure the 
s t a c k  sa, mouturc content. 

7.2.4 Quality AYurance. Same UJ Section 
7.1.7. Introduce the audlt gases in the 
sample line ImmedlbtelY following the 
probe.  

7.2.6 Rnlaslon Calculatloru h e  M SIX- 
tlon 7.1.8. 
7.3 Dllutlon Interface Sampling and 

Analysh Procedure. Source samples that 
conrain a hlgh concencration of 0-c mb- 
t e m b  may rcquue dllUtlOn pnor to uulyab 
to prevent saturating the OC detector. The 
apparatus requmd for thh dlrccc Intertux 
procedure la b r s l a l l y  the y m e  M L)1u d e  
scribed in the SectJon 1.2. except b dilutlon 
system Is added between the hu ted  mnple 
line and the SM y m p l l ~  valve. The .DP.- 
ratua Is lrraneed so that elther a 10:l or 
1003 dilution of the source KM CUI be dl- 
rcctcd to the chmmsto8ra~h. A pump of 
larger cap.oty u .bo required and Lhlr 
p u m p  m u t  be heated and pf .ad In the 
system between the sample Ilne ami the dl- 
lutlon apuubtuh 
7.3.1 APpubtuh The cgulpmmt requlrcd 

m addltion to that speclIled for the d h c t  
mterfur syaem ~1 M follopn: 
7.3.1.1 Sample Pump. Ltrttesr Teflon- 

coa(ed dhphrrmr-type that CUI withsumd 
be- huted to 12o'C and deliver 1.6 U k n /  
lllhlte. 
7.3.1.2 Dllution Pumos ?Bo Model A-lW 

Komhyr Teflon pOSitlve dlrglacunent type 
dellvenno 150 cc/uunute. or egulvaknt. 1ss 
an optJon. callbmtcd flowmetem a n  be ured 
in cornunction with Tcflon-anted dla- 
P h r a g m  Pumps. 
7.3.1.3 Valves. TWO Teflon th ree -way  

va lvu .  sulrable for connecting to 6.4-mm 
OD Teflon tub-. 

73.1.4 Flowmeten. Two. for m e w r c  
ment of dlluent gas. expected dellvery flow 
race to be 1.350 cclnun. 

7.3.1.5 Dlluent Gas mth Cyllndem and 
Regulators. Gas can be nitroeen or dean 
dry au. dependmg on the nature of the 
s o w  gua. 
7.3.1.6 Heated Box. Sultsblc for being 

heated to KWC. to con- the three 
pumps .  t h r e e w a y  valves. and samch&d 
connectlons. T h e  box should k ct~uipped 
with quick connect IlttlnOs to f.EulruC ma- 
nection of: (1) The heated sample line fmm 
the probe. ( 2 )  the gas SamDUIU V d V e .  (3)  
the callbratlon gas mLXturm. and (4) dlluent 
gas lines. A schematic diaurun of the corn- 
ponenu and C O n n e c t l O N  u shown m ~ g u r c  
18-13. 
cN- Care must be W e n  to lesk check 

the s y s t e m  pnor tO the d l l U U O M  W IlOt to 
create a po ten t in l ly  explosive armcaphem.) 
The heated box shorn m F'lwe 18-13 Is 

designed to receive a heated h e  from the 
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umecer to veNy  that the pump and onflee 
sampllM race re- commt. 

Use a sample probe. li requued. to ob- 
the sample at the centrold of the duct. or at 
a pomt no claser to the WU than 1 ILZ Mln- 
lmze the length of flexible tublns between 
the probe and rdsOrptlon tubes. Several ad- 
sorpUon tuks can be conn~~(ed la serla. If 
the ex- .dsorptlve capaclty la needed. Pro- 
vldc the m ~ m p l e  to the smuple amem at 
a pr- aufficlent for the Llm(tlng oNlce 
to functlon u a sonic orlfice. Record the 
total tlme and ssmplc flow rate (or the 
number of pump strokes). the barometric 
pr rsure .  and unblent temperature. Obtun 
a tow sample vo~ume wmme-ce KLth 
the expected mncentratlonts) of the volatlle 
oromlcta) pruenL m d  recommended 

weloht dsorptlon m e ) .  L.bommn cent8 
pnor to .euul umplinr mry be ncceaauy 
ta prcdetermlne thin volume. When more 
thm one oro.nlc la prcaeat In the ermssrolu 
then develop relutve .dl;omtIve -t9 In- 
fomUon.  If wwer p.por la present In the 
sunple at w n ~ ~ r u  .hove 2 to 3 per- 
cent. the sclsorpuve mty may be severe 
I Y  reduecd Opemte the M chrunutomph 
naordlna to the muaufLCwe'8 Lnstructlo~. 
After at.blbhln# opUmum conditloru. 
verily and document thac condltlom 
dunnu all opemtloru Analyze the audit 
~ m p l a  (see BeQlon 7.4.4.31. then the emu- 
sion mrnr~lea Repat the ID.Lp1111 of each 
sam~lc unU the rehUve devhtlon of two 
conseeuclve tn)ecuona does not exceed 5 per- 
cent. 

7.4.3 Standvda and Callbmtlon. The 
s u a d r r d s  CUI be prepared according fo the 
rcaPcalve HIOSH method Use a tnlnimum 
of t h  different scanduda: select the con- 
cencmtlona to b e e t  the expected w e m e  
S M P k  concencmUon Perfonn the callbra- 
tion before and after e8ch day's sample 
d y s c k  Re- the ailbration curve by 
us- the 1- 4llllcs method. 

7.4.4 Q U t y  AssuMac. 
7.4.4.1 Determtrutlon of Daorptlon Effl- 

m e  the dewmtlon effIcIency UI the ex- 
Dected aam~le wncencmtlon range for each 
batch of W r p U o n  m& to be used. Use 
m Lncenul smndard. A duImum d Q o r p  
tlOn efflclency of 50 p c m n t  shall be ob- 
tamed R e p a t  the desomtlon detennurs- 
tion untll the rehuve devlauon of two con- 
secutlve d e t e ~ t l o n a  does not exceed 5 
~erant.  Use the avemge dwomtion effi- 
ciency of these two consecutive detennurs- 
tIom for the comcflon soecllled UI Section 
7 4.4.5. If the duorptlon efficiency of the 
CompoundW of mwmt IS questionable 
under actual auoputlp condlttona. usc of the 
Method of Standard AddltloN may be help  
ful to determine thls value. 
7 4.4.2 Determtluuon of Sample Collec. 

tion Eiflciency. For the source samples. ana- 

SUflPlC 1- f&CtOm tweIght .smPk per 

CienCY. Durfnr the Us- p r o m  dccer- 

Pt. 60, App A. Meth. 18 

lme the p r u n w  and backup portions of the 
adsomtlon tubes MPMtelY. If the backup 
poruon exceeds 10 percent of the toul 
amount (primary and backup). repat the 
suopUng wth a larger SamPllM WNon 

7.4.4.3 AndYala Audlt ImmcdU.cly 
before the sample malyses. uulyze the two 
audlts In accotdanct with Sermon 7.4.1. T h e  
a n d y s v  audlt ahall  amee with the audlt 
coneentratlon wIthIn 10 percent 

7.4.4.4 Pump Len* Chectr and Volume 
mow Rate C h e c k  Perform both of these 
c h u b  m m d a t e l y  after SUUP~C w i t h  .u 
sampllne train components ln place. Per- 
form all leak ch& according to the mmu- 
facrurer's mstrucrloru. and record the re 
sulu  Use the bubble-Nbe floametv to 
memure the pump volume flow mte vlth 
the ortllce UMd In the test aanwlbx rad 
the mult. If I t  haa ch.nged by mom than 5 

flow rate for the t a C .  If the f l m  rste 
hrscharucd by more than 10 PercenL mu-  
Ubrue the pump rad reput the amDUuc. 

7.4.4.5 calcuhuona All c8mbuom 
k performed auwrdina to the lapsLtre 
NInosH method. Correct all rrsrete mlumea 
to at.nd.rd wndlUona. If a ..mple dllutbn 
system hra ken used mulUW the rwoh 
by the appropriste dlluuon ratio. CorrCcL .U 

cienw (dedrmrl value). Rem rrrult. Y 
ppm by volume. dry brrk. 

7.5 Rcportlnr of Results At thc cam@+ 
tlon of the field M.lpsb portion of the 
study. en6ure t h t  thc dam IhCCU .horn hr 
Figure 18-11 have been completed Summr- 
rue thls data on the data #bee(. shown In 
? Y W e  18-15. 
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I. tbmmof(0gmq oIt8 
#drrrr 

tootlct, ?hOm 

k u s  to k S a q l d  

Rrt or vent to k rmld 

Flgurr 18-1. Prellalnry survey data sheet. 

a35 



40 OR Ch. I (7-1-88 Edltion) 



I 
i 
I 
i 
B 
I 
L 
i 
0 
4 
e 
5 
i 
i 
I 
i 
i 

Environnmtol Pmtdon Agmry Pt. 60, App A, M& 18 

)ara rn l lab lo  a t  d v t t  
)Ria rn l lab le  for ot 

nant entry tqulram&s 

a37 



Crrrrramts to b. raa1yr.d lacpacud concentration 

838 



IC 

E n v k o m m ) a l h d . c t l o n A e "  Pt. 60, App A. M.th. 18 

Preprratlon o f  Standards I n  Tedlar Bags 
and Calibrat ion t u n e  

Standards 
Mixture Mixture Mixture 

Standards Premratlon Data: 
Organic: 
Bag nmber o r  lden t l f l ca t lon  
Dry gas meter ca l ib ra t ion  factor 
Flnal meter reading (liters) 
In1 t l a l  meter reading (1 i terr)  
lbtemd vel- (lltert) 
Average r t e r  tcrp.rrture ( % I  
Average r t e r  pressure,  gauge (R Hg) 
AVeragI atmospheric pressure (a Hg) 
Average moter pressure,  absolute  (a Hg) 
S y r l  nge tclpnaturc ( 7( I 

Syr lnw pressure,  absolute  (~.i Hg) 

Val- of gas i n  syrlnge (all 

Density o f  l l qu ld  organic (g/m1) 

V o l u s  o f  l i qu ld  i n  syringe (11)  

(Sactlon 6.2.2.1) 

(Sectlon 6.2.2.1) 

(Sectlon 6.2.2.1) 

(Section 6.2.2.2) 

(Sectlon 6.2.2.2 

GC Operating Conditions: 

Sample loop v o l u s  (a11 
Sample loop tempwatan L *C 1 
Carrler gas  flow rate ( m l h i n )  
Colmn tEperatun 

ln l t la l  ('C) 
Rate chrn e ('C/mln) 
F ina l  ('C 3 

Organlc Peat Identi f i ca t lon  and 
Calculated Concentrations: 

11 12 13 - 

In 
01 
Ch 
Or 
A t  
P I  
P I  
P I  
Ca 

ect ion time (24-hr clock) 

rt speed ( a h i n )  
irnlc retontion time lain) 
rmmtlon f ac to r  
t height (m) 
it ama (a) 
it area x a t tenuat ion  fac tor  (d) 
culatad concentration (LIDI) 

tUlCC t0 peak (Q)  

. .  
( E w t l o n  18-3 o r  18-41 

Plo t  peak area  x a t t e w a t i o n  f a c t d r  cqalnst  calculated concentration 
to obtain c a l l b r a t l o r  cuwc.  

Ffgure 18-3. Standards prepared i n  Tcdlrr  bags 
and ca l ib ra t ion  cuwc .  
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F l w t e r  Cd1 ibrdtion 

Florwter n u b c r  o r  l d e n t l f l c d t ~ o n  
F l a r a t c r  tvac -.r- . - __ 
Calibration dev’lce ( X I :  
Readings a t  laboratory condi t lons:  

Bubble meter - Spi  rometer - Wet t e s t  aeter- 

Laboratory temperature I T 1  ab 1 
Laboratory barometric pressure I p l d b j  

*K - Hg 
F l o w  data: 

F1 ometer Callbratlon devlce 
readlng I tem p. I pressure Tloe I I 

I I I I 
( a s  u r t c d ) l  (OK) i(abso1ute) ( a t n )  igas void Iflow rrteb 

I I 
I I 
I I 
I I 
1 I 
I I 

I I 
I I 
I I 
I I 
I I 
I I 

d = Volme o f  gas measured by ca l lb ra t ion  d n l c e .  corrected t o  standard 

b Cal ibrat ion devlce gas v o l m e / t I m .  

condi t lons  ( 11 tersl . 

Plot  florrter r c a d l q  ap r lns t  flow r a t e  (standard condltlons).  and draw a 
~ ~ 0 0 t h  Curve. 
flow device t h a t  i s  v l rcos l ty  dependent, I t  may be necessary to -4te a 
g f u l l y ’  o f  Calibrat ion cumes  t h a t  cover the operating pnsrura md 
temperature ranges o f  the f l o r c t e r .  

While the followlng trchnlquc should be verlfied before applfcation. I t  M y  
be possible t o  ca lcu la te  flow r a t e  readings for ro tme te r s  a t  standard 
condltlons Q s t d  JS follows: 

If the florcter bclng ca l ibra ted  i s  a rotuter o r  other 

Flow r a t e  
( laboratory condl t l ons )  

Flow r a t e  
(standard condltlons) 

Flgure 18-4. F l o r r t e r  cal ibrat lon.  
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National Grain and Feed Association 

December 19, 1996 

Mr. Dallas Safriet 
Environmental Engineer 
Emission Factor and Inventory Group 
U.S. Environmental Protection Agency 
Research Triangle Park, NC 27711 

Dear Mr. Safriet: 

As per your request, the National Grain and Feed Association (NGFA) has reviewed the 
study submitted by the National Cattleman's Beef Association (NCBA) entitled, "Emission 
Factors for Grain Receiving & Feed Loading Operations at Feed Mills." Although NGFA is 
encouraged that the data on emissions from hopper truck unloading confim findings similar to 
those in the recently completed National Grain and Feed Foundation (NGFF) research project, 
we have some concerns with some aspects of the NCBA report which are discussed below. 

The NGFA is the national nonprofit trade association of more than 1,ooO grain, feed and 
processing firms comprising 5,000 facilities that store, handle, merchandise, mill, process and 
export more than two-thirds of aU U.S. grains and oilseeds utilized in domestic and export 
markets. 

The NCBA report presents data on both TSP and PM-10 emission when unloading grain 
froin hopper tnicks at feed mills associated with cattle feed yards. Much like the NGFF 
research, these data also confirm that emissions from grain unloading and handling are much 
lower than the data relied on in the past to establish emission factors. 

However, as we will discuss below, the NCBA report contains several problems which 
severely diminish its usefulness and accuracy beyond cattle feed yards. 

1. General Comments 

A. Facility Equipment and Operating Characteristics 

The NCBA report states that the typical grain handling capacity at a country 
elevator is 10,000 bu/hr, whereas the typical grain handling capacity of the 
facilities tested by Texas A&M ranged from 3,000 to 6,000 bu lb .  We do not 
believe that this broad characterization of the handling capacity found at the 
typical country grain clevator is correct. I n  reality, our members report that the 
nngc of leg siZcs found iii  country elevators can and often do include the sizes 
found at t l ~ c  fiicilitics discusscd in  the NCBA repon. 

Tlic NCl3.A rspon : i Iso sI;iIcs 11 i : i t .  ~L~<:NISC ccmnrry rr,iiri clcwlcrs  ;ire "sc;isorl;i!" 



opcrations, tlic avcrdgc particulatc emission rate per unit time will bc significantly 
higher at grdin elevators than fd mills. There are two problems with NCBA's 
comparison between country grdin elevators and fced mills. Firct, this 
cliaractcrization assumes that domestic feed mills do not increase truck receipts 
during I ~ A I V C S ~  to takc advantage of attractive raw material pricing and storage 
premiums associated with storage. In  fact, increasing receipts during harvest 
season is a common business practice at feed mills as it is at country grain 
clevators. Second, it projects the image that feed mills only operate as feed mills 
and never as country grain elevators. In reality, many feed mills have an elevator 
associated with them which is used not only to receive raw material but also to 
function as a grain elevator to receive, condition and ship grain during harvest 
and non-harvest periods. 

It is also important to recognize that grain receipts at country elevators during the 
non-harvest periods do not arrive in  a relatively steady daily strani as implied 
ill the case with the facilities in  the NCBA report. Rather, grain receipts at 
country grain elevators on a per uni t  time basis during non-hawest periods tend 
to be sporadic and very low. As a result, the emission rate on a per unit time 
basis at grain elevators during the non-harvest periods can be either lower than 
or similar to those at feed mills depending on relative size and market conditions. 
Thus, the annual average emission rate on a per unit time basis at country 
elevators is not necessarily different from feed mills. 

B. Choke Unloading 

We believe the NCBA report makes two mistakes when it states that "it is likely 
that the unloading operation at country elevators do not encounter choke flow" 
wlicn unloading hopper bottom tmcks. 

First, the Texas A&M researchers are mistaken when they improperly 
characterize receiving pits at feed mills as "typically" smaller than those at 
country elevators. In fact, country elevators can and often do have receiving pits 
similar in size to those mentioned in the NCBA report. 

Furthermore, we think the NCBA report leaves the misconception that country 
elevators only receive grain in hopper bottom trucks. In reality, country elevators 
typically receive grain directly from producers in the same size and type of trucks 
unloaded at feed facilities. 

Second, we believe the NCBA report is in error when it states that choke flow 
conditions are not encountered when unloading hopper bottom trucks at country 
grain elevators. In addition to the fact that the pit sizes and leg capacity at 
country elevators can be comparable to those discussed in the NCBA report, the 
recently completed NGFF research project found that unloading hopper trucks at 
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