enmmeorealth of ey lvanis,
Trvrdronmental Besouroas
Oetaber 16, 1990

Shaljeats Stael Test Review

Y Toate Be
Rl FLLLY Gy
Coomen ercial Betone Conmpany, e,

Crormellnville, Fayatte County

Froms Mok Begley by
Adre Pollution Conteal Buglneer
Didvislon of Teehoieal Sewrvices and Monitoring
Buranu of Adr Quality Conteol

\
!
. " !v’
" " , I o " : W
Mieougis  Chief, Sousee Tosting snd Monitoring Seetion |
Commerehnl Stone Company, Ine. operates o sand plant at the above Loeation wiilising

o Buell "HBlse Classiliers", each rated at o0 tong pee howr,  The plant procesgsed an.
average of 148 tong of sand per howe duriog the testing perlod,

Bftluent from the classiflers i colleeted and direeted to o Tei Bab Inc. fabreie ecolleetor,
macel 406-13, conglating of & shogle compartment contalning 405 felted polyester bags
Tor an ale to cloth ratio of T.8:1. The collector i3 rated at 46,400 ACTEM with a pressre
drop of 3.5 to e Inebes WG A eeverse jet pulse, netuated by o timer s uged To
perdadionlly elean the bags. The efflwent o dmvn throwgh the eollector by o 200 FE LD,
Ban o dlrected to a4 feet x 3 feet reetangular atack discharglng to the atmouphaere af
B point 15 feet above grade,

O August 285, 180, theee partiealate tests were performed on the exbaast stoel of the
fubrie collector by persomnnel from Compeehenaive Safety Complinmes Te to
clemongtrate complianee with MBS The testo were condueted in aecomianes with a
preappreoved protocol wnd found to be aeeeptable to the Department vith the Tollowing
eweeptions

The posttest meter eallbration factor () was used for the guas meter volumeteic
caaulations inptend of the pretest gas meter callbration faetor. Although the
elfect of asing the posttest T in thin case s negligible, future teat reports may be
rejected i the correct proceduras are not followed,



Date Bile

e Tollovwing test results were extracted Teom the test report:

Oretober 18, 1990

R, RS-, JEL A8 2 LI
Volumeteie Blow Bate (DSCE/ min) 44,600 J9,700 39,000
Fhnted capoeity (1 e 1440 L& 16O
Tasted Rote (1)) 150 145 148
Actunl Coneentration (el TIGCEH) .01 {0000 0,009
Actual Bodssion Rate (o) i 2 a5 8l
MAblowable Coneenteatbon (ge/THHCE)® 0, 0818 0 DE1E 00018

whar 40 CHR, Part 60, Subpaet 000, Seotion 608721

eer ek WMueray - Greensbueg District Offlos
File 20-310-016 Cheowgl Doug Lesher, Abaternent and Complinnes Seetlon

Reading File, Bouree Teatlng

RBerge
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..... 205 W Tiam Pitt Way
Pittsburgh, P& LH2IE



Revpnets D se i mer

“This report (Particulate Emission Testing) and the associated attachments
and appendices has been produced and developed Ffor and at the request of
Commercial Stone GCompany. 1t conveys the Findings of CSC as of the date noted
heredn.,  This report (etc.) is intended for the exclusive use of the Commercial
Stane Company (including its employees, officers, and Board of Directors) and
may not be wsed, referenced, or cited for any reason whatsoever by any other
individual, company, or party whether or not related to or associated with The
Commercial Stone Company now or at any time in the future. HAny such reliance,
use, reference, or citation without the expressed authorization of CSC s
gprassTy prohibited.  Any other company, individual, or party relying upon,
using, referencing, or citing this report does so at their own risk and
detriment. Mo guarantee or warranty of whatever nature, whether expressaed or
implied by or in Chis report {etc.) which way flow to the Commercial Stone
Company is granted or conveyed to, or may be assumed Lo have been granted Lo or
conveyed to anyone else.”
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Lol INTRODUETLON

O August 22, 1990, particulate emission testing and opacity observations
ware performed on the Sand Plant Baghouse at Commercial Stone Company’s Rich Hill
plant in Connellsville, PA.

The test program was authorized by Ms. Leah Trielle of Commercial Stone
Company. Testing was parformed by Me. Richard Campbell, Mr. Darren Midbavry and
visible emission readings by Mre. Kevin Kennedy of  Comprahensive Safety
Compliance, Inc. {(CSC). Tasting was  observed by Meo Dick Murray of the

PermsyTvania Department of Environmental Resources Air Potlution Control Bureau.



00 SUMMARY OF RESULTS
TabTe No. 1 below 45 a summarey of Particulate Emission Data and Opacity Data fron
tests on the Sand Plant Baghouse.

Table No. 2 s & summary of flue gas paramaters.

TABLE NO.

Particulate Emissions ancd Qpacity Data

I Test: Farticulate Emission Data Dpacity Data’
1hata Test Cone . ® Emi w80 Highest
1989¢ e, Test Location arfadsct Rate” Al Towalale B min.
..... b/l 1lafhr Wi 1 Mee, % 00 Avg, %
8o RI5%-% Baghouse Cutlet 3 .01l 4.2 2.9 {) 5] 1
------ B2 RIS -2 Baghouse Out’let 0.011 3.0 21.6 1 g ]
Bl REE-3 Baghouse Cutlet 0.004 3. 21.8 W i 0
\

{a) Grains per dry standard cubre foct
(b} Pounds per haur
""" {e) Opacity data From EPA Method 9 observaticons




THBLE MO, 2

Summary of Flue Gas Paramelers

..... Test Test Test Percernt | Stack Fercent: Flom Rates
Date Na. Location Meisture Tengp, “F Coya | t}:!“ LLEW nseEm?
19490 :

..... fraw RHS-1, Baghause Outlet 1.6 Rk I 21 4, 000 gd 500
B RHG -2 Bagheuse Outlet 1.4 L8| 0 2.0 A5 400 49,700

""" Bl RHG~3 \ Baghcuse Outlet 1.8 LS 0 2.0 44,7100 ‘ 39,100

4 percect carbor dicxide by volume
b percermt axyger by volume

¢oactual cubic feet per minute

d  dry standard cubic feet per minute




Fo0 PROCESS AND TEST PROGRAM DESCRIPTTON

Process Description

Commercial Stone operates & sand plant which uses a Buell size classifier

(Moce GITS) manufactured by Envivotech Corporation. The Buell Gravitatqonal-

...... Inertial Classifier utilizes classifying prine uu%pv combining, gravitational,

inertial centrifugal, and aerodynamic Forces, Air or gas entrained feed material

enters the classifier primary aiv inlet at the top of the unﬂr:””ﬁwv UII{MWW'<HY

nlet velocity is batween 3500 and @000 Feet per mnnu11~ j:pnmd|lr an the

) §
classification required. The curtain of feed material drops An front of the air

_____ gutlet provided with widely spaced vanes Lo almost reverse the gas  Flow

introduced through the primary air inlet.  Prior to passing through the vanes,

Ehe relatively high wvalocity of the gntering gas stream sets up, by friction,

g counter clockwise eddy current in the chamber, The eddy current is rainforced

by gas entering through the secondary aiv inlet Tocated just above the coarse
discharge outlet.  Each particle entering the classifier has & gravitational

Force (Fg) proportional to its mass which, in turn, s proportional to the cube

b

----- of its cdiameter, As the pawticﬂﬁeis‘imtrwmhmmmi1w11¢mecﬂeuurnﬁhmr;mtlﬂuawm(hm:ﬁhy

of the primary gas steeam, it is also subjected to an inertial fForce (Fi) also
‘‘‘‘‘‘ proportional to its mass,
______ Since the gas stream flows in & downward direction, the dinertial and
gravitational forces (Fi and Fg) complament each ofher. The gas stream changes
----- divection as it passed through the vanes, thus exerting a drag force (Fel)
proportional to the diameter of the particle, and almost opposite in direction

Lo the gravitational and inertial forces, As the particle is influanced by the

drag force (Fod) and changes direction, it is subjected to a small cenbrifugal

Force (Fc) propovtional to its mass, directly

oppasing drag force {(Fd). Under



b
sel conditions, the resultant force (R) acting on a particular particle diameter
() referved to as the cut point, will be of a magnitude and direction o qive
the particle a 50-50 chance of being swept by the gas stream through the vanes
oroto dmpinge on the vanes and to be thrown back into the feed curtain, The
resultant Force (R) on Targer particles than (K) is in a direction at smal
varfance with the gravitational-inertial forces and the particles will either
impinge on the vanes and be knocked out, or if Targe enough, they will not aven

comeg An contact with the wvanes but Fall di

into the coarse discharge,
smaller particles will have a resultant force (R) almast perpendicular to the
gravitational-inertial forces which will permit them to be swept through the
vangs by the gas stream.  The eddy current Flowing in a downward parallel

direction to the plane formed by the vanes, provides a moving wall containing

the curtain of Ffeed material din the classifying zone without detrimental
Frictional dreag effects of & solid wall, The particles not swept through the
vangs Fall on an inclined baffle plate Tocated at the bottem of the gas oul’let
cdirectTy uncerngath thnxﬁnﬁmmuﬂy<gaﬁ inTet.  The coarse product 9s scrubbed by
the secondary air as it slides off into the coarse discharge outlet. Any Fines
acdhering to coarser particles are picked up by the secondary air Flow to jein
the stray fine particles entrained by the eddy current and are returned to the
classifiar inlet point, where they are reintroduced in the classifying rone,
The buell gravitational-inertial classifier separates at any desired cut point

between 200 to 50 mash (74 to 297) microns). The cut point is controlle

by fhe

air velocity through thm‘vummﬁ,‘mmmmwmﬁninmlthusmagn1ﬂ¢mMzcd:thﬁedrﬂg|Fmrmme(FtU,
ewml1wM!un%mmuﬂw;rhr'h#hytVwﬂhuuityldwtmwmﬂminm|inmwﬂﬂhn Force, (Fi). Regulating
the dnlet valocity by increasing the flow through the secondary air inlet while

kegping the total sir valume, Tea,, vane velocity constant, is usually all that



.....

£
18 required Lo meet varying cut point requirements.  There are Four units whiith
each have a capacity of 50-70 tons per hour. A process schematic ig shown in

Figure No. 1. Process data is provid

ed in Table Mo, 3,

The emﬂssicwm;1meu1¢meTtmn'cﬂeuurﬂﬁhmwsamwarnifhwutwd by a common baghouse.

e baghouse s a Trd Fab Inc. reverse pulse collector, The unit s g Mocel 405
12 wihich uontaﬁns‘]tﬁl1mnlIﬁnmt'hmmﬂth bags. The bag material is BYA Style NXOI

NOMEX.  Control Systemn process data during Lesting is provided in Appandix ),

Lest Program Description

Testing was conducted on the Particulate Emissions From the Sand Plant
Baghouse Exit Stack.

The sampling location is shown in Figure No. 2. Sample duration was 87.¢

minates for Tast No. 1 and T minutes for Tests and 3,
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TAREL NO. 2

.....

FProcess Production

Rich HiTT Sand Plant

..... DATE TEST

PRODUCTION
19410 NO

RATE TONS /HR

""" Brae

RHS -1 150
Yy ‘ KHS- 2 Lot

X
4:!/ ey

RHS -5 | 148

Additional process data 1e provided in Appendix 1.



” Sample. Point Location
'l

afh Podne
Pade Locai:Lon i
My, {Inches S
..... 3 o
1 . 36"
E H . u Pl TEoan
----- A B¢ on g , 2 108
oy P gy PN oy ‘l "
{ | \ | ) | | ETTTEN, ‘
lllun..-"' I"---"l |!'-..--‘| I'-...-‘, l'n...-'I' i i \ ‘El ][‘!!Lun l:'|"
----- @ g i 4 25,0
5 JR.4M

.
H3"

Retangular Duct 48" g 60

@ sample ports
S points per port

Iﬁi%mmd:mmmhawwMMﬂ
""" FLEURE WO, 2

Gmmmnmﬁal:HMMmzminhllmuLEMn¢phmmz
(N3
Ve

samp ling Location
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Method 5 Sameline Frocedures

MftﬁW‘HH]EmﬂﬁVN]ﬂTMEHHWW]iFNISTﬁﬁlHﬂdth@JminimHWIHUWhHY'mf'mWﬂVHrﬁEtmmﬂntS,
the  stack Pressure, temparature, moisture and range  of wvelocity head were

measured according to the procedures described in the Federal Registeps

4Mpprwm1mmtuﬂy'ﬁﬂﬁ>gwams of si]ica‘gw1\ua51mamghwd ﬁn‘a:umﬂhmd'hmnvwgerjpriur
to each test., Glass Fiber Filtarswe (4 spcl diameter) desiccated For at least
2 hours, deied at LOS°C for 2 hUMWﬁ:iHMﬂ‘W&ighed ta the nearest O.lmg. on ar
analytical balance, Ono hundrecd m) nﬁ'disﬂjl1wmﬂuunnmrnmas|31ucwd in each of the
First two impingerss the third impinger was initially empty; and the impinger
containing the silica gel was placed next in series, The sampling train wa

Teak-checked at t

he sampling site prior to gach test run by plugging the inlet

!

Lo the nozele ang pmlﬂin@{libvnuﬂw|Wg vacuum, at the conclusion of the tegt [y
plugging the inlet to the norele and pulling a vacuum equal to the bighast vacuum

reached during the test run, A more detui]&mlcnunuwnwtiwn mf'thmrfmmurrhun<mwd

analytical procedures s provided in Appendix B,

“Federal Register, CFR A0, Fart 60, July L, 1989,



Mo FORMULAS AND GALCULATTONS



NOMENGLATURE KND DIMENS TONS
""" A = cross-sectional area of stack, ft
i wared of sampling mozxle, Ftd
''''' s = proportional by volume of witer vapar in the gas stream, dimension)ess
[ = pitot tube coefficient, diamensionless = 84
G, = concentration of particulate mattaor in stack gas, gr/scf,dry basis

""" B0 = percant of carbon monoxide by volume, dry basis

BOOF percent of carbon dioxide by volume, dry bagis

H ooaverage pressure drop acrass the orifice meter, inches of .0
_____ 1 = percent of dsolcinetic sampling

M, = ey molecular wedght, Th/Th-mo’e
----- M, = Lotal amount of uuwticmﬂutﬁeumﬂﬂhmr'uw11mctﬁmh mey

M, = molecular weight of stack gas (wet basis), Thy/ Th-moTa

Wi, = percent of nitrogan by wolume, dry bagis
ﬂm% =oopercent of oxygen by volume, dry basis

P wm]mmﬁty'rmmmlwn“:rhmmk‘wm$, inches of H,0

----- Whm hmwmmmﬂn“h:|mmmwwwrm, inches of Hg
C “ absolute stack gas pressure, inches of Hy

piee = particulate matter emission rate, Ths/ e
Q. = wolumetric Flow rate, wet basis, standard concitdonsg

wm]ummtrﬂc:1ﬁ¢mwuwwha,1dnw hasis, standard

T, #ooaverage temperature of dry gas meter, ©R

T, =ooaverage Lemperature of stack gas, YR



.....

W

1
L)

Al

LR

{0

total volume of Tiguid collected in dmpingers and silica gel, ml.

« N N - » ‘ .o O
volume of sample Chrough the cdry gas meter at meter conditions, FtY

uﬂﬁnmma«HFﬁuu;:Mmmjhw‘mhwmmmh the dey gas meter at standard condilions,

stack gas velocity at staclk conditions, fps

volume of water in the gas sample at standard conditions,

total sampTling Cime, wminutes

| - B BT LT P [P | SR . - ‘:."---"\"" 5 . Y R K P
Note: Standard conditions = TO°F and 29.92 inches of Hyg.
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Example Caleulations for Particulate Fn

Vmﬂummecﬂ=ch3r@ﬁu;:nmmnhwm
be corrected for lealace

V

O U 1 TR P
Mgt} m

\ = 17065 w 67,994
LA )

Yolume of water vapor at

) = (L QdT07Y
gt l ¢

v = (LO08707 w 21,3

gt

Moisture content <n stack

W
B ” WC st

73 v X W

UEAR) Wtk

Test Mo, RHS-1

cuwwwmﬂmmlIn»:nhmmmwwd‘uwmditﬁuwmn
i any leakage rates excead | .

ey )

s
1]

B

[.995) 4
Ei
JA J

stanclard conditions, 17,

L0

G,

oo L0
62140 4+

N

100

Dnyrmﬂ&cm1mrwmﬁmht‘mrs%m¢klmnh

(TAY

My L840 05 00,0 + 0,320 (90,0 + 0,280 (% N, + % €O

M

Molecular waight of stack

+ 18 B

AL ’ Wi

M;s; u Nl:l \! I ‘E!

‘
a3

g UAB0 Q0U0) o 0032 (21) 4 0,280 (T9) -

M, = 28,84 (1-.006) + 16(.

28, a4

-
gas

O1G) = 268,67

stack velocity at stack conditions, fps

U, = 85,49 x L, X N

\
\

poave. X

Mssiong

b 140

Mote:

W
m



10,

RES-1

Voom 8549 % 8l w (1. 15) R

= b, BY

i.‘ ; -.‘
TR TR
Stack gas volumetric flow rate atl;

0. = 3600 x V., oM

0, = &0 x GO o 1200 = 48,017 ACEN
Dry stack gas volumetric flow rate at stand
[y = 17,65 0, N (18 )

5w (1L 016)

0,001 x

aooT2 x

Particulate mass emission rate, Ths/hr.

P

= SCFM w ¢

w0000 w2 65 g

W

stack conditions, ofh

ard conditions, cfh.
W= SCFM

BT B0 = 2L ETH, BR0

= 0, Q0072

Fh. 43 = 0011 gr/dscf

w2 Thy/ b

5

Isokinetic variation

SRR vozrn v | bar
Loa 100 5 L0 000669 G4 Moy b

a0

L6
[ 100 (Sas [0 00266902130 4 nag L298) (e84 ¢ T3

GO BT % 66, 6Y y a6 A5 x

000184
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Example Calculations for Particulate Fmissions

Test No, RHS-2

Volume of dry gas <mmwrhwl|1nr«w:1wd to standard conditions. Note: W,
cage i amy Tealkage ) ‘diLw.LnHJNMthr”

ba corrected for o

Metal "

“' @ ] l.l M 4 "‘ n “' l

Mgt

Vm]umm‘cﬂ’uﬁnnm"‘wmuwr at stancard conditions,

: 0.0ﬂﬂﬁﬂWH

|
" gt

Vo s LLO4T0F s 160 = 0,77
Wil

Moisture content in stack gas,

W0 038

F3,

O

: - e gzl @ B N
B = :»Hi -
+ W 50038 0,77
Mgt Wk 1] st

Dry molecular weight of stack gas,

= 040 (5 T0,) ¢ 0320 (40,0 ¢ 0280 (% 1, 4

My o= 00800 (0.0) + 032 (21,0 + 0280 (79.0)

i

Molecular waight of stack gas
My = {1»MWRJ-+ B8, =

Moo 2884 (1-.015) + 160.015) = 28.58

Sﬂmmﬂ;\uyhmcity al; stack conditions, fps

or
XN

[N LT L N P R

A ..‘i‘ I}\-_ I"

F L)

28,84

st



1.

RS -2

Voo BEA8 LA (1.03) i 0] - 0.0
W TR R

stack gas volumetric £1ow rate at stack conditions, ofh

Qg = 3600 v ¢

0, = G0 2 60,23 % 10,0 = 13,366 ALFM

Dy stack gas volumakyic Flow rate at standard conditions, ofh
Q. = 17,65 0 “ (L-B b = SCFM % 60 = SCFH

St ] | “ng !

] = 1TL6E5 x 43,366 o@ Ao (1 018) = D647 w B0 = 2,378,820

Syt

Concentration 1in o/ sef

COow o 0,001 g/my " = 0000 % 316 = 0.00075
. 1/

Mgt 50,058
ST

000075 x 15,45 = 0,011 gridscf
Particulate mass emission rate, lhs/hr.

L w0 QQ0TH s 2 3TH 800w 3.9 To/hr
A /

i Fid

11, Isokinetic variation

T I Vi T p o

. T 3 N NNy g e g 1 ) ar PN
Fow 100 5L 0 002669 T AT N
B0

Dow L0080 0. 002669 (16,00 4 Erd (L9895) (28,4 4
BO s TH e B0 23 ORBAS 000180

106, 4




Example Caleuwlations for Farticulate Fmissions

Test No. RHS-3

Vol ame ﬂf'dwm'gmm:smmmﬂhmﬂlmmmmmctwm to standard conditions.

b corrected for leakage 1 any leakage rates exceod L..)

0
a0 0
. a.l"%;.?(l ’;:'_..\

"" » :" v e har
V= Jl,v!‘, G :;.. o

\ ."‘
l"” ™ N
o 17 .6 R FO T T ’ Qe l'\
‘ | AN ’ Xoma, 4!.“*.! i« ! . .:' :l J )
W gt \ i ‘ [
~“=::::::7"" \ /

{

VO]UWW\HH:VHHHH"‘WMWUP at Stﬁﬁ?%mtlcmnuwrthmns, e,

V = 004707y
"t 1 "
L®

\ a 0L 0ETOT o 19,2 = 0,904
Wt

Moiﬁtmrﬁ‘canmnn:'hw‘ntack Qas.,

\ WS ool
|Ei - st - I:‘

AL

i T Wy
Mgt LUER T

ﬂWy'umennmhmr\muimht of stack gas.

PL’==ﬂL¢HHD<UKlJJQD-r'HmHHD (%0.) +

0. 904 = (LG8
D013 0,004

0280 (% N, + % C0) =

M= 00480 (0.0) + 0,320 (21) + 0,280 (79) = 28,84 v

Molecular weight of stack gas

Mo M (1B )+ 18 g

i ( Wi Wi

M, = 2684 (1-,018) 4+ 18C.016) = 2

3 Gl

Stack velocity at stack conditions, fps

Vo= 8549 w ¢
3 p




]

8.

9.

16,

Particulate mass emission rate, Ths/hr.

" RHS -3

Voo 8h.4% x (B4 w0 (1.04) x | B = G, 06
' o 2B AD a0 28,64

Stack gas volumetric flow rate at stack conditions, ¢fh

Qo = 3600 x vV, x A

N 5

o= BO o G208 x 12 = 44,698 ACFM
Dy stack gas volumetric flow rate at standard conditions, cfh.

Q= VLGS Q2 (L-B ) = SCFN x 60 = SCFH ,

3« I s & .
sl [ . R
1)

Oy = 17065 2 44,698 % 28,45 « (L-.018) = 35,149 «

Concentration in g/scf

G 0L000 gimy - = 0001

(. 00060

0.00060 % 15.43 = 0,000 urft='|'"’ [ 6
ml ” Eq]‘ “(mrr { :;"”‘"

Coowq,
pmr = 8 Fatd w0, 00060 w2308, 940

( o 41[';; ‘»/ / . s )

3.1 T/l !
454 454 N,

Isokinetic variation

V

I
I ' vl T P M
Po= 00 % L 0,.002664 T Moy har TR
&0 [ U Aﬁ

Lo, T \

Low 100 (h63) [0, 002669(160,2) 4 (L9956 (96,4 +‘l=‘tﬂ»l = 08 N

Bl e TH ’.Ef’lMﬂ;K dBL 45 o 0001389y / '
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Formula,

Ao 0L TEEDY hars:

A AlowabTe emissions in pounds per hour
E o Emission dndex = F w W pounds per houe

L= Process Factor in pounds per unit, and
W= Production or charging rate in units per
Fow 20 Ths/ ton

W= Tong/ T

Test No.l

Ao 06 (20 % 150)%“% w 21,9 Ths/hre

Test Mo, #

Mo OTE (20 %

)T w216 s

Test Mo, 3

: o 0 "
A s 0076 (20 w 148)0 Y% w9

B Ths he

hour
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SANPLE AN VELOGITY TRAVERSES FOR STATTOMARY SOURCES
ERA METHOD I

The Following method was used in Chis test progrean. Sampling proceduras Follow
those described in EPA Method 1 of the Federal Registert,

SELELTION OF THE MEASUREMENT STTE

The valocity measuremant were taken at (%) stack (or duct) cdiameters downstrean
and (**) diameters apstrean from any Flow disturbances.

LN TG, CHE, DUMBER OF TRAVERSE POXNTS (non-Gyelonie £1om)

Particulate Traverse Sampling

At Teast twelwe (12) traverse points were sampled for circular (or rectangular)
stack diameters greater than (6L meters. AL Teast eight (B) traverse points
were sampled for circular stacks and nine (%) points for rectangular stacks for
equivalent diameters For 30 to 61 meters.  For other stack i ameters, Figure

GRS SELTIONAL TRAVERSE POINT LOGATIONS

The traverse points were located on two (2) perpendicular diameters.  For
particulate traverse samples, on of the above diameters was positioned in Tthe
plane containing the greatest concentration vardation.

Circular Stacks

ERA Method 1, Figuwes 1-3 and Table 1-2 was referred to.

Restangular Stacls

Usimg Figuee L-4 and Table 1-1 & vectangular grid, sectioned inte as many aqua’l
argas as there are traverse points, wias constructed, Hosample was taken at the
center of each elementa’l area in Che grid.

Mo traverse points were Tocated within 2.5 centimeters of the stack wall For
stacl diameters greater than 61 meters. For stack diameters equal to or less
than 61 meters, no traverse points were Tocated within 1.3 centimeters. For
both of the above cases, where the sample nozile inside diamater was greater than
the adjusted distances, the Targer distance wis used.

“Federal Register, CFR 40, Part 60, July 1, 1984
e Check sampling Tocation schematic ineluced,
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Vorification of the Absence of Cyclonie Flow theoudh Shacls

erimmv$HWMxmmmwm1Hmwmwmmnmﬁﬂ‘uummmﬁMﬂWhm'mFmemeﬁt:ﬁhmm,atm@ﬁh1%w'thm
presence of cyclonic Flow was performed using o manometer and Type $ pitot tube.

The manomater was Tevelad and reroed before the pitot tube was connected to the
probe and positionsd at each traverse point. The pitot tube was rotated (if
necessary) until & null reading was obtained., A1 rotation angles were assigned
absolute values.  When no roltation was necessary, a value of 0 degreas was
assignecd.  The values were summed, and the resultant angle called alpha | ).
Twanty (20 degrees was the Timit of acceptability oFf the measurement locations
for the average value of alpha with o Standard Deviation of ten {10) degraes or
Tess.

Aminimum of 24 traverse points for circular ducts and 42 points for rectangular
ducts were used in the determination of gas Flow angles.  Whan the absence of
cyclonic gas flow was verified, these same points were used o obtain velocity
measurenents.,



..... ERA METHOD 2

DETERMIME OF STACK GAS VELOCITY AND VOLUMETRIC FLOM RATE



OETERMECATTON OF STACK GAS VELDGETY AND VOLUMETRIC FLOW RATE
EPA METEHCD &

The average velocity in o stack (or duct) was determined From fhe gas’ density
and average velocity head with a Type & pitot tube and stack gas Flow was
quant § 1 ed

SAMPLING APPARATUS
Tha apparatus consisted of the following equipment:

Pitot Tube - Type § pitot tube that meet all geometry standards was used to

Draft Gawge - An inclined manometer made by Dwyer with readability of 0,01 inches

M0 i the O-1 dinch range was used.

Temperature Gauge - [ncluded a thermocouple and digital readout capable of
measuring temperatures to within 1.5% of the minimum stack temperatures.

Barometer - A barometer capable of measuring atmospheric pressure to within 2.5
mm Hey .

Gas Density Deterndination Bawipmant - Fyrite analyrer.




SAMPLING PROCEDURE
The apparatus was sot upoas il lasteated 9o Figuee 1.

The pretest leak-check was conducted Far both the fmpact and static openings of
The Pitot tube.

After adjusting the manometer level and pero, the valocity head and temperature
mmwmtm@ammmmlrnrlmmﬁntrummmm:mﬁﬁmt‘mmﬂwmxwrdmd<mn1ﬁm cata sheet

Imaddition, the static pressure in the stack was measured and the atmospheric
pressure recorded,

The stack gas dry wolecular weight was deterninod using EPA Hethod 3.
The mofsture content was obtained using either Epa Method 4 or EPA Method 5.

The cross sectional area of the stack (or duct) at the sampling Tocation wae
measured and recorded.
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GAS ANALYSTS FOR CARBON DTORANE, COXVGEN, EXCESS ALR AND DRY
MOLECOLAR WET G

EPA METHOD 3
HTM!1MHfhmwﬁmmlwauhmdwwuwlmwmd'hu1mNHiﬂmnﬂiunwmmwmmq SampTing proceduraes followed
those described in EPA Method 3 of the Federal Reqril s tert,

SAMPLING APPARATUS
The gas analysis sawpling train used in

1
design specifications established hy ¢l
Comprehensive Safety Compliance, Ine. (G

L

these tests at Che exit stack meel the
e Federal EPA and was assembled by

SC) personnel .

The apparatus consisted of the Following:

INTEGRATE SAMPLING:  APPARATUS

filter to remove particulate matter.
f

PROGE - A stainless steel probe equipped with an in-stacle or out-stack glass wool

PUMP - & Teal-frae, diaphragm-type pump to transport sample gas to the flexible
: Pe pummg f f _

bag.

- A water-cooled condenser Lo remove excess moistu ",

A needle valve to adjust the sample Flow vate.

o A sarege tanle dnstalled betwean the pump and rate meter to eliminate

ation effect of the diaphragem pump on the rate meter.

JER - A rotameter capable of measuring Flow rates to within + 2% of &

ange of 500 to 1000 cubic centimeters per minuke.

QESAT_AMALYTER - This combustible gas analyrer was wsed to determine iy
molecular weight (DMWY For 0, O, and CO.

“Foderal Reqister, CFR 10, Part. 60, July 1, 1984



TMTEGRATED  SAMPL NG

The sample train was sefooup as shown o Figare Mo, 1.

HmW'ﬂimJMapmﬁmt:mmwﬂimH|mme$mmihhumﬁnt Tocation was at the center of tha
crass-section ar at Teast 1 meter away from the stack wall. The analyzer Teak
st was performed, and the Flexible bag as well as The sample teain was also
Tealk tested,

For multi-point sampling at Teast eight traverse points were sampled in cireular
stacks with diameters Tess than .61 meters (9 points for rectangular stacks of
L1 meter equivalent diameter). AL Teast twelve points were sampled for al)

ather cases.

'Frawewse‘puinm.Hummﬂjcmlhmu;pmwﬁﬁnwmmﬂg<w1th respect. to EPA Method 1. A1 points
ware traversed and sampled for an equal length of time.

After positioning tha probe and purging the sample Tine, the sample bag was
connected to the train.

The sample was taken at a constant rate. The run was simultaneous will the
Tasted the total duwatﬁum|cﬂ:1ﬂua|mJT]utnnm,ﬁmwhssion rate determination.

Dne Flue gas sample was taken for each pollutant emission rate determination.
Within eight howrsg the samples were analyzed For %,[Ih‘awmll%v, The % N, and €O
were determined amdfthm:churwmnhmculaW‘mmnmnmtwwmﬁ calculated.” '

SAMPLE AMALYSTS

After a sawple was deasm nto combustible gas analyzer, it was immediately
mmmhwmmﬂ1mr‘pmwmmw,¢m$‘mmﬂﬂhu The percentage of the gas that is N, and Co

. o . . gk " £ " . T . » ¢ N
was cleternined by subtracting” the sum of Che percents €0, mmd:lir From 100
percent. : N

absorbing solutions were made until tmmlcxwunmmmwivﬁtrmmmﬂhmgs1wurm*wbtaﬂmemh Al
values ware averaged and recordad to the nearest 0. 1%.

During sample analysis fMW'u;gﬁnwmqum;,lummﬁmfmﬂnhma|na$ﬁes‘ﬂimwnmﬂn‘mhn anal yrer

The analyzer wias leak-tested before and after the analyses was parformad



.....

R CUIT:

L . HWIHNHmNNJﬁTml
‘:" \ J ‘;--n-u--...‘ |f'
i Lty
,

N EILTER (6L ASS W00 L \{

I T .“‘
TAVEETE ¢y g

Gret-sacnpliog Lraio,

BATE METEM “

l...
“'n.
, VaLwE
n"’ : .
' ol BURG € T aac |
NRSCIO OB [y AT “\" 8
CONOCKS ER ’ i r;ﬁ
...... wa
PR ";m \" .....
.'n.' ' ' ensa)
Y
N
‘I"n. L i’ "~"
I..

FELT
(5L A6 )

LR l‘ KOROECO g

FLdce)

',.::::::::I'----.-.--.-|j|v

QALY

/! e
u“’i "
"ﬁd"

™ PG

ECT wermvmney 1[ -

................ '
[ ' o ALK W1
‘ itl

l ], 4'

Amn\“,A"

LYl LIMT (AI'LD I . ,l"
NG GOmrarmgs

1|Wumn

EPL Mechad )

Gas CouposLtlon Sempl Lo “Lee L



-----

.....

.....

.....

.....

.....

Gl ANALYS LS

The results of three analyses diffar by no more fhan:
a0 wolume whan thm:txg was oreater than % of the total gas volume.
b) 2% wolume when GO, was Tess than or equal o % of the tota)

0, AR5

gas volume,

TMueanmﬂyﬂnMHrlunwmmmmwnﬂ|mm51mmmautWM|unt11

fthe results of three analyses diffep
by no more than:

a) 3% volume whan 0, was Tess than or equal Lo 5% of total gas volume.

b 2% by wolume when 0, was greater than gp equal to 15% of total gas
vaolume, i

KNHIMWHIMRIMWWLW$]$

er'n@rmﬂmﬂ;ﬁmlamd‘N.”wumaiumﬁrrtium1 lwwmmdmrﬁemnu‘wewﬂmdmmiLWMTFI1ﬂnwma&nmﬁhwmms
g d a . .
differ by no more than .39,

MTNNWHNMTWMNEW:TMEIWH'NMLHMMJW WETGHT

The: DMV of each sample was determined using the Following Formla:

DU o 0,000 (% €0,) L322 (% 0,) ¢ 280 (% W, + % GO

GRLLSSTON BATE. GORRECTTON EAGTOR R _EXCESS AR BETERMINGT LN

A EPR approved combustib]e gas anal

yaer was used to determine the grcaess air
content din the stack emissions,

For single point and grab samples, the values mb«aﬁrmmt1ﬁmvt%<m?,lmw anel N, were
substituted in the: Following equation Lo ceterming the % excess aipe ]
B EA = o B0 K100

‘
). [y ) g NI
N
. [

The fuel factor, F, caleuTated as Follows:

e 20,8 - w0,
oo,

’WNL9=H'”N!WHNHNHZMWI% by wolume in ambient air.



ﬁ$mmﬂJHm3 PROGENMIRE

AFter selecting the mwmmmyﬁmm‘wm1WW|MMWMmummmwlﬁ‘Mmmmw9mmwmm
the stack pressure and temperature Was peasured according to the procedures
daseribed in the Federal Peoisber®.

Appraximately 200 grams of sitica gel were weighed fdn a sealed impinger prior
to each test. One-hundreed w.l of distilled water was placed in each of the
First two dmpingerss the thivd dmpinger was fmitially emptys and the impinger
containing the silica gl was placed next in saries.  The train was sebt up with
the probe as shows in Figure BT, The sampling train was Taak-checlked at Che
sampling site prior to pach fest run by plugging the dinlet to the norele and
pulling a 1% inch Ho wacwuum, and ab Che conclusion of the test by plugging the
inlet to Che nozzle and pulling A vacuum equal Lo the highest vacuum reached
during the test rum.

Crushad ice was placed around the impingers to keep the temperature of the gases
leaving the Tast impinger al 68 F oor Tess,

During sampling, stack gas and sampling erain data were recorded at each sampling
point and when sigaificant changas in stack Flow conditions occur. AT sampling
data were recorded on the Field Data Sheet.

wFpclaral Register, CFR A0, Part 60, July 1, 1989
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SAMPLE RECOVERY PROCEDURE

'HMH:mmwﬂing'MWHFIWHHﬂMW%dlﬂM%ﬁM“ﬂW‘H%mltmﬂ tost site to The oleandap dred.
Sampha1ﬁmmmﬁwm$lwnm:rmmwmmmdlns1MHlMW$:

1. Thﬁ:wuﬂumm:cﬂ’mmﬁmm‘1ﬂ%mn1”ma‘ﬁiWﬁt.thm%ma'hmpimqmmﬂ:umualmmwwurmm
nndlrwmxmmelmnt1ﬂma|mwuwwmwy'[Mﬂnmtmmamtn :

2. The silica gel ﬁTwmltkm:ﬁTmnﬂﬂw'hmpingﬁr'mmm;uuyhmhmd and ‘the gain

e Sample Recovery Data Sheet with other pertinent

recorded on th
data.



...... ERh METHOD
DETERMTNATION QF PARTTGUWLATE ENISSTONS

.....

.....

.....



BETERMIMATION OF PARTRCULATE EWTES IUNS
EPA METEHMD %

The FolTowing method was used in this st pragram., SampTling procedures followed
'Nummeduamrﬂmm;imlWHﬁliﬁ1aFlmmaWwdmwM Reislae®,

GAMPLING, ARPARATUS

The particulate sampling train used in these tests at the eeit stack met design

ﬁmemi1ﬂﬂnurhmns1mrhMbﬂ1$hmd by the Federal EPA and was assembled by Comprehensive

Safety Compliance, nt. (CSe) personned . Tt consisted of:

Nozzle - Stainfess stesl (316) with sharp, taperad leading edge and

accurately measurad round opening.

). Glass Tined with a heating system capable of madntaining a mdndmum
apperature of 250 F at the exit ercl during sampling.

ter Holder - Pyrex glass with heating system capable of maintaining a
tmr‘hwmmrwmmmawﬁ’mpwmmﬁhm%mmy:mmrF\

@ - Andneined manometar made by Dwyer with readabdlity of ©.01
in the O-1 dnch range was used.

Tmpingers - Foure dmpingers commected in series with glass ball Jjoints.
'Hma1Fhwwt”1Hthm:mmd'ﬁmwwhh‘mmpinQMWﬁ;mmmﬁzuﬂ’krmaEm%mnmmmwwgu$mitm‘dmﬁﬁth
mod i Fied by replacing the tip with a 1/2 fneh L0 glass tube extending
to 18 inch From the bottom of the Tlaslk.

Matering System - Vacuwn gauge, leak-free pump, Thermometers capable of
measuring temperature fo within 5 , calibeated dey gas meter, and related
e pment , o maintain an isokinetic sammpling rate and to determine sanple
volume. The dry gas meter is made by Rockwe11 and the Fiber vane pump i
mace by Gast.

Baromaler - Angrodd type Lo measuwre atmospheric pressures to +0.1 dnch Hy.

HEmderal Register, CFR 40, Part GO, July 1, 19849
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SANPLILNG PROGEDURE

NTTHH'HHNENNHHMH1HMR!MMNNYWWH:Jﬂbﬂimmﬂ'Hmﬂlﬂmﬂ$mmm‘nmmmmm'ﬂﬂ’ﬂm%NMM%MH|MWMWh$”'hhm
0K pressure, bwwmwﬂmwm.mmmmmwaunmwmmwnuw velocity head were measured
according to the procedures described in the Fo [

Appreacimately 200 gTﬂmm;u%’ﬁﬁ11cmlgmﬂluwu;wmwhmhmm in o sealad fmpinger prior o
pach test, Glass Fiber Filters™ (¢ inch dianeter) were desiceated for at least
a4 howrs, dreied at 108 C for 2 howrs and wedghed to the nearest 0.l mg on an
analytical balance.  One fundred ml of distilled water was placed in each of
thmefﬂrﬁﬂ;tmmuﬁmmﬁnmmnwu;Tmmethﬁumliwmﬁrmmn"uun:1rnnrhwrhynmmpmw; and the fupinger
containing the silica gel g placed next in series. The train was set up with
the probe as shown in Figure A-L. The sampling Lrain was leak-checked at the
sampling site prior to each test run by plugging the inlet to the pozite and
pulling 19 dnch Hg vacau, and at the conclusion of the test by plugging e
imlet to the nozzle and pulling a vacuum equal to the highest vacuum reached
during the test run.

ﬂhmepﬁﬂmm;lnnmaiumﬂ'rhma|mmwa‘hawkumhmGMMd.at,thmeﬂﬁwﬂ:fﬁuua|Mhhur‘hw an FolTowing
the dmitial welocity traverse. The check was made by biowing into the impact
mmmrmmlof'mmapﬁmmt'mnmﬂfmwhﬂ‘3 or more inches of water were recorded on the
manometer and then capping the fmpact opening and holding it for 15 seconds to
assura it was Teak free.  The static pressure side of the pitot tube was Teak
checked using the same procedure, except suekion was used Lo obtain the 3 inch
"%UIWNMMN%@V'NMMquo Crushed ice was placed around the mpingers to keep the
temparaturs of the gases Teaving the Tast Smpinger ab 68 F or Tess.

MMNHmlﬂmwamm“:WUMm;@nsﬂmd&ummﬂiwyﬂwmﬁmchﬂuummmarwmwmeﬂah1mmmlﬁmwmﬁrm
pmﬁmMLHMMIMMmm|ﬂingHWHHMMtwﬂmmmmms'hw:HMNﬂk‘Fhmw'mmmdﬂtﬁnmm;ummmnwwmﬂnithkﬁmmtim
sampling vates were sel throughout Lhe sampling period with the said of a
nomograph or calewlator. Al sampling were recorded on the Particulate Field
Data Sheet.

W Federal hegister, CFR 40, Part 60, July 1, 1989
g N Ly
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The sampling train was moved carefully from the test site to Lhe cleanup ared.
mmmMm<M’MWewmmwm:mm‘M$M1MMWMmmrmwm in the sample recovery werd
faken for use as blanks.  The wolume of waler from the First thrae Smpingers
was measurad.,  Sample Fractions were racovered as follows:

SIMAPLE RECIVERY PROCEDURE

ﬂmwmrme‘Mw¢'L--1hm'FMHmm'wus|mmmvwﬂIhmm|ﬁt$|mmhﬂn“amd placed in a
patri dish and sealed, ‘

Container No. 2 « Loose particulate and HD washings Freom all sample-
aeposwre surface prior 1o bhe Eilter were placed in a saople container,
sealad and TabelTed., Particulate was vemoved From the prabe with the aid
of a brosh and O rinsing.  The Tigquid Tevel was marked after the
container was sealed,

Container No. 3 - Loose pmwtﬁmmﬂuﬁﬁeammlammﬂmmwalmnshimQﬁ;ﬂmmmniffl:wmmnﬂmw
aeposure surface prior Lo the Filter were placed in a sample container,
sealad and Tabeled. wawnmﬂmtmimu;rwmwwmﬂ1WWM|tMm|wNMmewﬁmh'HMhaﬂd
of a brush and acetone winsing.  The Tiquid Tevel was marked after the
container was sealed, ‘

Container No. 4 - A omdmimun of 200 mloof acetone was taken Ffor the hlank
analysis. The blank was obtained and treated in & similar manner as the
acetone washing.

MmMHﬁnmwwmm.H&w‘nhﬂﬁWMmdanMW'MH1ﬂmzimprww'ﬁ@ﬂm%wm1M’tMM sampling
tradm was measured and placed in a sanple contatiner. The dmpingers and
cannecting glassware were rinsed with distilled WO and this rinse was
added to the container for shipment to the Taboratdry.

Container No. & - The dmpinger section of The samplang  Grain of the
connecting glassware was rinsad with acetbone and this rinse was put in &
container For shipment to the Taboratory.

Cmmmﬁﬁumn“HMw.1V--Jhnthhmmm1wF:mmH|WLnwF|ﬂhﬂh111@ﬁ\mmﬂmn"wmmsfhmkmm ffor the
Blaml amalysis. The blank was obtained and treated dn oa similar manner
as the water rinse.

The silica gel from the Fourth impingar was waighed and the gain recorded on
the Sample Recovery Data Sheet witth other pertinent cdata.
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ANALYTTCAL PROCEDURES

The Following procedures were used and Follow the methods described in the DER
Source Testing Manual®,

containar Mo. 1 - The Filter and any Toosed particulate matter from this
sample container were placed into a tared glass weighing dish, baked at
0% ¢ For 2 hours, desiccated for 24 hours to a constant weight and weighed
o the nearest 0.1 mg.

Container No. 2 - The m?m washings were transferred to Lared bealker anc
avaporated to deyness at 105 C temperature and pressare, dasiceatad for 24
hours to o constant weight, and weighed to the nearest 0.1 mg.

Container Mo. 3 - the acetone washings were transferred to a tared baaker
and evaporated to dryness at ambient temparaturs and pressure, desiccated
For 24 hours to a constant weight, and weighed to the nearest 0.k mg.

Container No. & - The acetone blank was transferved to & tared brealker and
evaporated to dreymess at ambignt temperature and prassure. The blank wis
then desiceated for 24 hours to a constant weight and weighed to the nearest
0.1 myg.

Container No. 5 - The contents of this containgr were £iltered through 0.8
a0 wderon tared Filters to remove insoluble particulate. The Filters and
Filtrates in tared breskers were evaporated to dryness at 105 €, Chen
desiceated to o constant weight and weighed on an analytical balance to the
nearest 0.1 mg.

Container Mo. & - The acetone was transferred to a Lared bealer and
evaporated Lo dWyMHﬁﬁ:aﬂ;émMWHMTh‘bmmmeHtUWﬁ!iNMi|MHHSSMWEm The sample was
then desiceated For 24 hours to a constant weight and weighed to the nearest
0.1 mey.

Comtainer MNo. ¥ - The distilled water blank was transferred to a tared
beaker and evaporated to dryness at 105 C. 0 The blank was desiccated o a
constant waight and weighed on analytical balance to fthe nearast 0.5 my.

The term “constant weight” means a difference of no mere than 0.5 mg or 1% of

v oweight Tess tare weight, whichever s greater betwean two consecubive

readings, with no Tess than & hours of desiceation between weighings
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Deternination of Opacity of Emissions T
Stationary Sources

FpA Mathod 9

The Following method was used in this test program, Observation procedures

Follow those described fGn EPA Mathod 9 of the Federal Register %.

Observatiaon Procedures

The opacity of emissions from stationary sources was determined viswally by a
| ) . | :

qualified observer. The qualified observer stood at & distance sufficient to

provide a clear view of the emissions with the sun ariented in the 140 sector

o his back. Consistent with maintaining the abave requirenent, the observer
made his observations from a position such that his Tine of wision was
approximately perpendicalar Lo the plume  divection, and approccimately
perpendicular to the Tonger axis of the outlet. The observer recorded the e
«wf‘mhm|WHmnt"‘mmiﬁﬁﬁmmmL1mmmﬁiumh‘tmmm:$mmﬂﬂiﬂmu}uWMMMNwwr"$:mmmm:and affiliation,
a slateh of the observer's position relative Lo the sowrce, and the date on
Field data sheet (Figure 1).  The time, estimated distance to the emission
Tocation, approcimate wind direction, estimated wind speed, description of Che
sl concition &pwms&mmm:nmﬂlmmﬂum‘ﬂﬁ’mﬂummhﬂh,&umﬂ|thmm‘hmckmwwmumﬂwmmwafwwumrdmd

on a field data sheet at the time opacity readings were taken.

Dpacity observations were made al the paint of greatest opacity im the portion
af the plume where condensed walter vapor s not present.  The observer did no

Took continuousTy at the plume, but momentarily at 1S-seconds intervals.
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sadensed water vapor was prasent. within the plume as it emergad From the

jon outlet, opacity abservations were made beyond the point in the pluaoe

mt.MMHuﬁl<mnmhmmmmﬂlmwhwr!mmwnr‘mnslmu'hmwmmw visible. The abserver recorded Che

apprgcimate distance From the emission outlet to the point i the plume at which

the observations were macle.,

I mwtﬁm'wwmmn“1ML|ﬂua1Mhmmanmmmmwm$md and becane visible at a distinct distance

Firovm
autl

o

Gpac

1]

imite

obist

e

.
i
JPil

the emission outlet, tMthmuﬁﬁﬂm'@%’emﬁﬁmﬁmnm;wwmmalwwnhmmtmd‘mt fhe emissior

ol pwimr‘tn>1*me<mnuhmmwwt$wm of water vapor and Che Formation of the steamn
[

ity observations were recorded o the nearest 5 percent at 15-second
rwals onoan observational record sheet  (Figure 1. A winimam of 24
evations were recorded. Emmm\mmmmmNMMﬁv‘mbﬁmmw%NﬁNmu1wmm0wdﬁm1uﬁu;IMmmmmd T

wsent The average opacity of emissions for a LbS-second period.

rth|wnﬂ<mwwmwmﬂM@d‘nﬁ;umxuwmn%mwn«MF:Wﬂ«mwm$mmmmﬁmmy1menrwmtﬁnmm;u%mmmmmwd al

sacond intervals., The ohsarvations recovded on the reacord sheet were divided

inth sets of 24 consecutive observations. A oset was composed of any 24

consecubive obsarvations. For each set of 24 observations, the average was

calculated by summing Che opacity of the 24 observations and dividing this sum

o
1l1[:|' 4!!3!|'<|
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To receive certification as a quatitied observer, a candidate was tested and

d@mmuu%wﬂmMithm:mnmﬁtwim»mmﬁhmunwmchUVVﬁdengw'hn!$ummﬁmmh'hMNWWMNMS1m

@
1.5
The

U

di FPerent black plumes and 0t oli FPerent white plumes, with an error not to
eed 15 percent opacity on any one reading and an average arror not exceaed

percent opacity dn each catagory.

cortiFication is walid for & pariod of 6 months, at which time Che

Tification procedure must be repeated by any observer in order to retain

cortiCication, The certification fest consists of showing the candidate &

com

S

YN

plete ruan of 60 plumes-25 black plumes and 26 white plumes-generated by a

ke generator.  Plumes within each set of 25 black and 2% white runs were

prﬁummmnmﬂ‘hul%ﬂmhMumnwhmw. Thﬂ:ﬁ&mdﬂdhﬂﬁ:amurnmmwm'am<wwmcﬂty'wnﬂnms1x|ummmlpﬂumm

anl vecorded his observation on a suitable form. At the completion of each run

of
T
smg
Lo

re

a0 readings, whm:wmmwm«uﬁ1ﬂmammmmﬂmduwm*mm$‘mmtmmmmnmmﬂv 14 o candidate Failed
qualify, the complete pun of 50 readings was repeated inoany retest. The
ke test was acdministered as part. of & amake school and was preceded by
diming of Familiarization runs mﬁ’thm:ﬁmmnua!mwmmwmmﬁm'uhu~hmg‘mhicm‘camMHthmmy

o shown black and white plumes of kromen opacity.
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AMALATTCAL TR A

Test MNo. RHS -1 RHS -2

Test Date greds a0 lzu:;/mn
Filtar No. UWHWbJ HHHWHW
Filter Tare, mg BAE.6 aad., T
Filter Final, mg BG4 a4,y
Fi'lter Net, mg 0.8 7.6
Probe Acetone, my 288 18,5
Probea Water mg 1.2 .0
Tmpinger Sal. me 1.3 .Y
1mm1|qu'lﬂunfl.,|my 1.5 .7
Lo imger Acetona, mg & .8
Acetons Blank (mg)* 0.2
Water Blank (mg)* 0.4
"ﬂﬂfm
Total particulate, my HdaT 3.6
4” I o ) "'ll‘lﬁ;"u»

RES -3
L2200
LO0O053
30,48
GG .Y
a1
15,5
0.3
el.d
B

0.6

we
0.2

Eata not corrected for blank walues.
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