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EMISSION FACTOR DETERMINAION
HARD CROME PLATING TANK

REFERENCE: PAMARCOD PACIFIC INC.,APPLICATICN ND.133197
TRUESDAIL LAB. ND. 057R9(FEB.4,1988)

BASIC EQUIPMENT DESIEN & COPERATINS DATA:

TANK DIMENSIONS: 3°-8*W.X15°-0"LX3'-5%D.

DPERATING TEM.: 135 F =

SOLUTION 50 D2Z/GAL CHRGMIC ACID

APPLIED PDWER : &V/2300A

INTERNAL CONTROL: FLOATS

CONTROL EQUIPMENT DESIGN & OPERATING DATA:

EQUIPMENT : VERTICAL PACKED TYPED WET SCRUSBER
WITH 9 NDZILES, 5°-0"H. X 5°-0*-L. X
2°-0"H., PACKING & 10" MESH TYPE
MIST ELIMINATOR.

TYPE OF PACKING : TRI-PACK ND.2

VELOCITY : 500 FT/MIN

SCRUBBER DIMENSIONS:5°-0°N.XS5°-0"L.XB'<0"D.

ERUIVALENT DIAMETER:S'-5"

RECIRCULATION RATE: 100 GPN

GAL/1000CFM: 10 )

THE SCRUBBER SUMP CAPACITY IS 1B89GALLONS.

90 GALLONS OF SCRUBBING SOLUTION IS SENT TO THE

TANK ONCE DAY % AR FRESH WATER 1S5 ADDED TD THE

SCRUBBER w//TH No overflote)

EMISSION FACTOR (UNCONTROLLED):
SOLID PARTICULATES : (1.29 Lb/Hr) /{35 SQ.FT.)=
0.023 Lb/Hr-5Q.FT.
CHROMIUM : (0.009Lb/Hr)/ (35 |
SR.FT.1=0.0001b6Lb/Hr-SB.FT.

EMISSION FACTOR (CONTROLLED) N
SOLID PARTICULATES: (1.51Lb/Hr)/(355R.FT.)=
0.027Lb/Hr-5a8.FT.
CHROMIUM: (0, 005LB/Hr)/ (55SQ.FT. )=
0.000091Lb/Hr=50..FT,

PARTICULATE REMOVAL EFFICIENCY: (-17%)

CHROMIUM REMODVAL EFFICIENCY: 44.3%%
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. -laMirada, CA, 90638 ~ . . .- .. o Fehnary 4, 1985
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Inlet and QUtlet of Scrubber Serving Chrame Dip Tank
P.0. NO. 0313

INVESTIGATION Particulate and Chromiun Removal Efficiencies

e

RESULTS

On February 6, 1886 representatives of Truesdail laborataries, Inc.
c::mductedteststodetenninetbetotalpardcnlatematter, total chrdmiam
(cr*), and hevalent chromium (Ci#f) at the inlet and cutlet of a scrubber
sexving the chrome dip tank at Pamarco Cameny in Orange, Calif.

The tests weare canducted at both sampling
and the test period covered the entrance, exit,
of the part in the éhrame tank. The scrubber discharged Into a G
reservolr and sampling was conducted upstream of this point.

For each test docation, the parcisulate ratter was collected isd-cmetma.l.ly
for 3 mimites at each of 24 sampling points (12 on each diameter). )
tmhmistadofaglassprobacmnectednthhﬂmtubﬂn;toa
tof&eahmg-aniﬂ:inpmqeradmrgadﬂthzooﬂsofdiaﬂlledmtermﬂ
follwedbyaglassfiwthadmpfilter, a vacnm pump and a dry gas meter,

The flue gas flow rate was determined bafore the sampling traverse
by measuring the average velocity hezd with either an S-type ar a
Standard Pitot tube and a Magnehelic differentizl pressure gage, and by
measuring the sverage temperature with a Chramel-Alumel thermooxple
and a Micranite potenticmeter.

. The particalate collections were f{ltered through theiy respecttve
badmp filters and aliquots of the filtrates were analyzed for total - f';
. chromium by atomic absorption. The remaining filtrate portions were ! ;" s R
U‘be evaporatedtodryrmsathOTardallsmpleresidaeswerede&ccatedto T
- & constant d@egpght.  No analysis for hexavalent chromium was made because
(¢ thadeta:ticr?.nlmtﬁorﬂdsmeﬁwdwashigherﬂmﬂlemmtmlyzed
as total

. o . . o . . : . . . N A ) .
LY R LA PR . - - - . e e P . . . i . LA B - ., ;e i, . A . Py
P - sl e ". e . . ; . ST - ._\_. LR ,_,‘_,‘,_.' vl .

Dol “- [I A

- l'n:u'_. lppl:cs oc.ly m the s:.mple. or m:nplu, mvmpmd tnd is oot ma:nnly mdzaure of :.h.-. qu!n-y o.r cuodmna of

identical vor similar producs. As & mutual protection to dients, the ‘public and these Laboratories,- nﬁaﬂ is hﬁbmmd and. -m:-pu'.-d
in w. e Or 1n bﬂ.ﬂ.‘. m any .

" for the exclusive we of the dient to whom it is addressed mdupon the ‘copdition that it is not to be
adverysing of publicity marter without prior written suthorization from these Labaratories.
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The location of the sampling holaes at the scrubber inlet did not
meet minimm requirements for velocity measurements. The velocity
measurements cbtained at this location were used cnly for isckinetic -
sampling rates. The ¥low rates calculated from these measurements -

&k with those cf the catlet. Since the outlet location was the less
turbulent of the teo, alleemission rates were calculated from autlet
iloer rates,

The results were as follows:




TRUESDAIL LABORATOR!IES, INC.

PAMARCO
2-6~86

Moisture, & by Vol.
Saturation, $ by vol.

Particulate Matter

Qollection, Grams

Filter

Impingers
~ Total
Sanple Volume, DSCF
Concentration, grains/DSCF
Enission Rate, lbs/hr

Charuntun (CxV), my/o3
/hr

Particulate Removal, §
Ch:tuﬂum.Ranmnﬂq %

* Calculated with Outlet Flow Rate.

Laboratory No. 05789 |

Scrubrer Inlet

68
-1.4
34.7
21 x 36
5.25
{10,800)
(10,800)

- {10,700)

1.3
2.3

0.0000

0.048%

0.0489
39.50

0.0191

1,29*

0.30
0.009*
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Scrubber Outlet

61
~0.01
27.5

4.91
8110
8050
7900 ~

19

1.8

0.0001
0.0449
0.0450

31.07
0.0223
1.51/

0.18
0.00%
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" Swmupling I.ocat:.on-' D0L O

"Static Pressure, Ps:

LA

=1

Test No.: _-Vl -le }L ‘2 _Barbmetrif‘ Pressure; 2?
Vel. ; Velo- Vel. ) Velo- -Vels Veio-
) lead | Temp. | city Head | Temp. | city Head | Temp. § city
- Point; H,0" °F ft/scc| Point| Ho0" | °F | ft/ SEC._?.E_i.-E._}.{.ZOH °F ftfsec
2'3. h 1 & ' o 1 O &6 Vo] | 47)0 AR WX
621 1y 1230167 1msglte V, 5167 V.01 2 V. 60Y&7 | 554
Mole zs 1ol Ve ittt .50V 67 lute?l > | 26169 1 %51.5¢
15,8 20 1,50 168 Vwmsoln 1,5 {69 bwgaul € 195 69 1 5447
e IFE N P 04 13291 13 gLO ba | 55581 GInleP. ) 52,77
M8 52 1,52 169 29, %0 J.u- Lol 69 Vss5¢l ¢ 1 HO16X | 2544
_;’{z 2 |, 62 1o | 43360 1L |, 50|69 V31300 7 | 08169 | /5,7
22 2k V,re 1CR V2l 126§ Q1 71 @ O
€ __ N
I - N . |
T |
= B R '
O l i P i '*// i 34
ST A AVERAGE VT-:LOCITY (:rmvmsu)fr.fsec ST sy Y Y Hes e T o
" ‘-. l - D ’<é76 o
- Bl RE”E‘LR::.NCE ?oxm: VELOCITY (.LPJNERSE) f::/oec o é,g -
@ e, AVERAGE VELOCITY (m:szmncv m: ) ft/sec o _ = 7
.:. ”» 53 o _ . ) KR ‘_ r ._-__.-\\: . . _.
;. r... D FLUE FAC’IOR C/B _ - e e
¢ E. PITOT "’UB“‘ CORREC.LIO\I FAC'I.‘OR A, S T
/ _F. cns m:msz:n' co:~zm:c:11cm1 FACTOR __ L /s ?0/ _
6. commcmo v:»:.t.ocxrz AERT, ft/sec. 39,67
o or, A.?.D/..:.u, ft/sec a .
Cnl KRED OF FLUE,. 5Q. r:r 525
3. _AV'EPJ\.GE FLUE mmpm"m °F _ L8
K. FLOW rm&: G x H x 60, GEM : . [2%2f.
4. FLOW RATE, K % __ 520 _ x ER + Ps/13. 6, "sCRM
oo > 29.9 __ __Z_&’::_
s ri:..."-‘LOJ RATE, L x MOISTUKE CORR., DSCEM : - Jo7es
L [.972 :
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" Sampling Location: ‘Static Prcssure, Ps:— Ot
Test No. . Ou\-\e\'f Barometr:!.g Pressure: g\q’n
Vel. Velo- . Vel. Moot -AFEET Y 10-
] Head | Tomp. | city Head | Temp. é:t'f Hezxd | Temp.. c;t:y
' Point| E,0" | °F | fr/scc|Point] Ny0" | °F |-fxfsecBoimtianon | F | fr/sec
6. I joad t Lo (2482 . 020} ) 2170 i
<Gl 3 [8 ] b1 12592 520 () {470
_3’5 3ok | bl 12650 ~ oo 6\ | 29,70 )
&2 ¢« Y T 6t 2723 530 1) .20
WL S ban b\ |78y 920} GV | 4.7
AL ¢ 15 [l 12727 o i) | 28/7
1831 0 R [ bl " 1a2.3¢ D1 G 27.3¢
3| 9. Iny 1l & \ 1 27.3¢ MR EZZL !
o s 1od V1 &\ } 0738 STe (LU [ 265 i
YA RN SN S 72,38 S L LG Y 26.5¢
49 v . LY 1 27.3% b (& 2056
. @’l 1y @;.;\S' 1o\ 5. 72 ). S |&° ta5.7
o | |
B : ______.:__.,,_,,; | ‘ . . —
AL AV‘F‘RAGE mocrrr (TRAVERS_,)f::/sec L i - 2
. B, P.EFLR.-:.NCE 'BOINT VBLOCIT:T ('IRI\VERSE) ft[sec . | )
@c AVI:RAGE v*-‘mcx:cz (R.EI:‘ER.BNCB PI ) ft/sec o R
. . LA T .5.'. ~: . .
. D. FLUE FACTOR C/B i oL
" E. PITOT wmv conmcnoxr mron 'S“YQ .o - T
F. cns DENSTTY C omc:rxow FACTOR ___ [£272 ‘
. COR: zcmn VELOCITY, AxExE, ft/sec._ 2753 L
. or, AXDRERE 5 ft/sec - ) .
. AREA OF FL‘UF Q. 1-‘1' ' . 4491
3. AVERAGE FLUE u:m»mr:m”up.t °F Gl
K. TLOW I’.A'T‘E G = u x 60 cm ‘ 8/ Dc{ :
1.. FLOY RATE, K X _ 520 = BP + Psl13 6 "SCFM -
" "~ 460 + J 29.9 : 80:9_9_ |
FLOV RATE, L * nozsa:m.r: CORR., DSCFM - 7900
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EPA FIELD TEST DATA

- Sampling Station
: Date

. .flue Dimensj_.;:uns Dé '/)( 2 f’/ '

r

2-6-%6

Aub, Temp., °F
Bar. Pressure,. In. Hg 9. 7>
Stack Pressure, In, HZO =, L/ '

Sampling Nozzle Diam., In. ¢ A 2.S

. Teat No. , < = . 7672 :
Sampling Apparatus No.: S¢ € O 3¥L
Trav. |Sampling |Sample |vel. |orifice! TEMPERATURE, °F
Point Time Volume,| Head AH Stack | Probe | Oven Impinger - Gds B
‘ No. : Cu. Ft. \rP—s- In.H20 : : 'FM Inlet | Outlet! Meter
@ i 110voe | Sl ol =) A | o0 V. AS ap | ¢
P 31039 | 590 ,60 | 60 | lh7 | .72 . Y7,
o2 11D:Ha 11901 &b | 72 | Fey | 22 Gy
8 IV Oobs D050l 35 | .75 | oy | .%0 CZ 1T 7«
> oty HDBoy|an a1 ¥ | XY &
® 1!y 118, nnl.vp ~? . | 6% &7 3 <
] 1054 17 a1 071 608 1 69 1 2% 5 oz
B3 _JIpeg7 ixaz| €D ' --;
st I . 1128 - N : A
i 1707 118281 05 | .09 | 6o | &% 47 124 .|\
v Wred 1991 .S2 1 WY el | eY I
] IJO 3 . JQ? L &0 rfﬂé (7 I%O - n
T WL /D 125 D6 | Ul L6 4L N Yy &7
oe vitiTe las, Aot o] 82 | oy | FY L =
e Jtileg Rrsdile | v lmmagl &2 - A=
A e inid 13 xR0 [ S0 42 [ 0% | 465 95 1 m7
& Ih 2] 13y ) - %. : = R
e TR IR ETAE ;
) i ¢ S2v. L. 0J : 1.
VY Vi, 27 1 o%v |L2% ¢ 30 £ 1R 90 | &
v H1ho 1235 ¢ol.es5 ]| 52 c7 1 .72 7
77 (.27. 126,401 50 | 42 | &KX BT 42 170
X VA, A8 7Ads | . de | 67 e(n?) 70
7z T g | 906050 | H4Z2 | e | b 20 _
kY N aao 142,511 6771 SY 23 (7! “ g 2/ -
Tty Y wy .”‘-";-5 4"/'70 J|’; ! 0,0 (;7‘;/ .'Z//).g L d/ '
Y& - L:)S.?? ; :
TOTAL i .
AVG. L o2t L4 i ¥3 k7
C -7 : ) i -
OPeraFor(s) = o i 2)“1 {Cﬂ"‘o(




" B Date; = of - ¢-5¢
Sampling Lc;cation: ppLco -/ HET : |

TRUESDAIL LABDRATORIES, INC.

Dororetric Pressure: .25 73 -

Test Yo. (ET T . . . Nozzle Dismeter: . O¢ T %5
Gas Meter e
Imping- -
Reading{Press. | Temp. | er Temp}
. . cu.ft. ] "H0 " °F °F Sample : .
Time | ¥y Pn_ Tm 1 T; |  Point 1
g

|
2
Teight Collectéd, gt_‘ams'
* h. Totsl Weight__ I T L 04l
B. .Conée.nsate." Volumé, t‘nl. .. deeo et . - S \5

*  C. Condensate Vapor Volume, 0.00267 x __ 460 + T > B, cu, ft. . 0-/41’
Co T . B.T. -+ Pn/13.6 ' S )
“ " D. Total Sample Volume, Vy + C, cu. ft._ R AR, XX
= o T A€ 7 L. ae
' E. Semple Volume, D »x _ 520 % B.P. % Ppf/13.6 x loisture coxr., DSCF 3?,50
T Ce 460 + Ty . 29.9 LT m? {12
o F. Concentrztion, 15.43 % A/E, grains/DSCF - e O.UIQI
. G. Stack Gas Flow Rate, DSCFM ) ' A 10701,
i . Emissions, 60 x G x TF/7000, 1bs/hc ' 115
R . : - o 03N "7‘%/%3




. THUESDAIL LABDRATORIES, IC.

Sawpling Station DAtco - WRET - ‘Datc 7 é";é.- -

WATER VAPOR AWD GAS DENSITY CALCULATIONS

Percent Vater Vapor in Gases

A.
B.

.c-

o

Cas pressure .zt meter, In. Hg. (Absolute)

- 0, 2792

Vapor pressure of water at impinger temp., In. Nz.

Volumz of metered gas, Cu. Fr. __

0.4/

Voluze of watex vapér natered, B X C/Aa, Cu. Ft.

0.5%

D.
- E. Volume of water Vépor tondenéed, Cu. Ft. _0./4/
é. Total volume of t_-.'atér vapor. in gas_s_ar-:plé, D+E, Twe. FC. . 0#5'2
G. Total volume ongas ‘sa:'.?"le, C+E, Cu. Fr. 40.75
H. Percent water vapor in sampled gas, 100 X F/G 2,
Cas Density Correction Factor | : -
‘ . _ Ve, fMole
Component . . Volume Percent[160 » Moisturc Correction X 1el. WE. = Wet EBasis
: » , N ‘ .
Vater 0'0/./ o 1.0 18.0 . 0.2}5’ .
Cerbon Bioxide Drs'ﬁIiasis 0'7["_ £4.0 ﬂ'/?{'
. . — . R, '
Carbon lMonoxide Dry Basis ' /. -28.0
. ' 270 ' , .
@xyg&n Dre Beasis / 32.0 6,623 o
| x 0.7%6 | e o -
Nitrozea & Inexts | - Dry Basis ) \J/ 28.2 /- E7 7
Averace Molzcular Weight' AL, 7/?

erced to pit = Av. Mol. W& =

o m— v == S e e——— - ——— — - — —— . e —

L2787

Loo0/
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Dat:c' }\“’ ,?g—

G. Stack Gas Flow Rate, DSCFM

n. Et:uss:.ona, 60 =

Sanple Volun , Dx

520

| . I')-.. Total Sar‘ple “olune, \m + C cu. f‘_.

'B.P. + Pm/13 6

.Sampling 'Lc;cation: D @ LQE” : Darocetric Pressu_re: Q\ 9_. 7 %
Test No. OU‘\‘\Q/\ ()O C"JF ‘ Yozzle Dianeter: O. 23
_ Cas Meter Inpln'—'- [N -
Reading|Press. | Temp. | er Temp} c ’ —_
: . cu.ft.| “H,0° | °F | °F Serpte \/%‘ Vst
. Time | vy - P T T; Peint __
° [o | Isloisl 63 | a1 | 840] &)t LS
Ieenl e (oib i 64 | 49 1 O4H3) S (]
b l10:a5 [1%.06 018 1 64 g | 05 1 oAbl e
3 o:uG 119.35 049 1 649 | 45 1 O.44 1 Q1) '
19008 1oy ool s | v lo4d |.Q-10) O
wcE D1 o] ke | N ND
9933\ -1 036 64 “ - v g.v> 7
s loolad b3l 0. 201 bl 9b v Q.o
ghroslisssl o [ v el
2l hwol P o | " - 1) !
jolwor |9ogel M o - i) H
13 2 1998\ h 47 1 048 b G2
WINISIRIE | |
o 1
. . . . |
12204 20 1 6% | 46 N
e Lo s &52a. -
_VWeight Collectéd, grams ' T ’
Ter QQIJ75° N T
= A, ".I-'otéi Y'Ieiéht. e O'OH'{D
- B. -C‘or;é'oh'satn Volumé,A mi. .. -~ - - é;;,/ |
Lo ' 5-’»( e
C. Coudensate VapoL Volu'-e, 0.00257 % 460 + 4 » B, cu. ft. O 9\8

11.31?

450 + Tp

29.9

Con.cen".ration, 15.43 x A/E, grains!DSCF_

-3. B.P. + Pr/13.€ = ;sﬁlsﬁ?rg’étrr., DSCF l 07 :

o. 879

00223

-

7%00

G o> F/?OOD 1bs/hr

-

1.5]

Y

maf o




Tﬂués'{:mg LAéonAmmEs. INC. . Dote: -
- Sa"xpllng I.ocat:.on' DRLQ‘O . - Torormetric Px:e_ssur;a: 99"13 LT
Test, l!o. @U*\Q. 1,__ PC:'FA‘ ‘A . Nozzle Diameter:s OQQ\C

.. Gas Meter

Imp:mg- C%IY\ ~ - __;_‘g . | -

P\eadmg Press. | Temp. | er Temp}
. - cu.ft, | "HO ° °F °F Szmple VH ]3’ ..
Tine o D T T ~Point} - - -

Wivo [3WS [O3s | 76 1 47 | 049 | Ooa) &l
‘,,;3 "QU; ‘\.\}, ; —70 i 11? ) hzgi 1
2L {doT) W 1 20 4% f - © 0.901

40&-'-.340.'
)
.

Jw2aizssL v 1 % {49 1 v 0.20
dxl gl ezl Wl N | SO v {.0.90 4 v
2y SIS YN B9 S V-1 046 fad¥ § "
NP 139591 02371 65 Qo QS | a0 ¥
2 v 41230 Do 0431 0,10 o

At WA 14352 10 101 1o - qu? N 0,1 :'_
B\ 529000 28 1 ech 710 M6 17

%6 | 5o A G O [ 7] qg 0 4G e
z3 | WSS [OG | Tx 43 toJs |1 “
L WG .4,7_‘6L' NEEET o _ L) - ] 1 .
. i o
-~ \ - A
~ Veight Collectéd, grams - SO s . . L
T Al Tot81 Welght <

B Condensate Volune, ml. '—-- Jlales . . , _

- Condenf‘ate Vapor VOlU"Ie, 0 00267 x _ 460 + T » B, cu. ft._” S
L B A P/136

o ) 'D'. ;otal Sanple Voluwe, Vn + C cu. f... Y .
’ E. Semple Volume, D | 520 x B.P + Pr/13.6 = IIo:.stJ.lre c:orr., DSCF 7

460+ Ty . 29.9

F. Concentretlon 15.43 = A/E, grains/ IrDSC[‘

-

- G. S_tack Gas Flow Bate, DSCFM ' _

1. Emissions, 60 x G x F/7000, ibs/hz
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nling Station Qa(co : @U-&(Qk—Datc | 9\_' G-Yé

WATER VAPOR AWD GAS DENSITY CALCULATION

_Percent' Uater Yapor in Gases

2974

A. Gas préSsufe.ét neter, In. Hé. (Absdiﬁte)
B. Vapor pressure of water at imﬁiﬁget tem?-, In. B2. | . ;EBC):_
C. Voluam= of mete_red gas, Cu. Ft. :):Z'OL{
D. Volume of magcr vzpor ncte*cd B X C/n, CL. Pt ':5:1-
.E. Voluuaz oz'wauer vhpor conJensed Cu. Ft. F:RS?
' ' ' . T TN
é_. ;.a'l. volum:: of water 'va?or in gas s?..nle, D—:., Cb. Ft. — ,60
1% . . .
C. Totza) volume of gas sa:ple C.:., Cu._ I-‘t:. 237\:71 -
H. Percen t'watcr vapor in saﬁaled gas, 100 X I‘IG - ’c%é )
Ges Dansitly Correctxon'FacLor o .
. L : , - o . We./Mole
_ Component -- .  Volume Percent/100 x MHoisturd Correction X 1Mol. HE. = Vet Basis
T-?ate:; . ' '0{86 . 1.0 18.0 . 9335) .
. —  .ocd” 5 ' | e
Czrbon Dioxicde Dry_Basis ' Oq 8) L/ £4.0 - ’7“7
Czrbon Mornoxide Drj Basis 3 I . 25.0 '
@&yg&n ' - Dry Basis - - 32.0 C’-SC/-S

786 .

241,75

Ritrozen & Inerts | . Dxy Basis | . . " 28.2

K.

_Cat dcnsity ‘correction factor = 1. 03 =

Avorar'c MHolzcular Ve :Lv'ht
Pzasity of gas referved to aiv = Av. ﬂol. . W,

26.%5

————r— - —— e -

[28.96
L.e1967






