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TRUESDAIL LABORATORIES, INC.

Source Test of Yntermetros Industries
9393 Arrow Highway

Cucamecnga, California 91730

UNACCEPTABLE

Page 1 of the report describes cyclonic flow that was found
at the outlet. The page also mentions that sampling was done at
the angle of maximum velocity head which was 45 degrees. When
testing for cyclonic flow, the angle of maximum delta p is not
the angle of flow. The angle of flow is 90 degrees from the null
reading on the pitot tube which is not the same as the angle of
maximum delta p. When cyclonic flow is present, the sampling
time per point must also be adjusted based on the angle. If all
the angles are the same, the time adjustment is not necessary,
however, in this case, it is not possible to know what the true
angles were.

EMBEE PLATING TEST
2136 South Hathaway
Santa Anha, California 92705

UNACCEPTABLE

This report should not be used. First, there are not enough
data sheets and related forms/sheets to tell how precisely the
test was performed. On System 1, the moisture content was given
at 3.7 percent. Saturation moisture content at 70 degrees F is
2.47 percent Emission data based on 3.7 percent are incorrect.
The text also mentions that a piece of 3/8 inch Teflon tubing was
used to collect the sample. There is no mention of a nozzle so
it must be assumed that the tubing is also the nozzle. To sample
isokinetically, the sample size should have been around 90 cubic
feet an hour. The sample volume was about half that so the
sampling was not within the acceptable isckinetic limits. For
System 2, the runs are not within the isokinetic limits that the

Agency requires.
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MEMORANDUM

SUBJECT: Acceptability of Test Reports for Use as a Data
Base for Chromium NESHAP

FROM: Frank R. Clay }&)Q
Field Testing Section, EMB, TSD (MD-14)

TO: Andrew Smith
Industrial Studies Branch, ESD (MD-13)

I have reviewed the test reports that are attached. Some of
the reports are acceptable while others are not. The reports are
listed below, and unacceptable reports are described in detail as
to why they should not be used. I will continue to review the
other reports that you have given to me and will send another
group of reports as soon as the review has been completed.

TRUESDAIL LABORATORIES, INC.
Test of Dames and Moore

222 E. Annapanu

Santa Barbara, California 93101

UNACCEPTABLE

In reviewing the data, the outlet location gives the
moisture content at the outlet as 2.50 percent. At 66°F,
saturation moisture content at the absolute stack pressure and
this temperature is 2.16 percent.

There are no meter box calibration sheets present, and
consequently, no meter box correction factor.

There are no delta p values on the field data sheets to
determine the point velocities during sampling.

The nozzles do not appear to have been measured with a
micrometer.




CHEVROLET LIVONIA BUMPER PLANT

No. 4 Heil Evaporator

Tested by the Chevrolet Central Office of Environmental
Engineering Department

Tested September 24, 1979

UNACCEPTABLE

This report is unacceptable for the following reasons:
First, the necessary field data sheets to determine the
correctness of the values in the report are not available.
Second, all points at the inlet were not sampled (see further
comments). Third, this test effort was made to gather data to
correct emission problems, not to sample the contrel device in
normal operating conditions. Fourth, there appears to be a large
discrepancy between the volumetric flow rates found by the EMB
test and this test.

This facility has been tested by EMB, but only at the inlet
location. EMB testing performed in the normal production mode.
The test done by the Chevrolet environmental group was done in an
effort to maximize collection efficiency, and two parameters of
the evaporator operation were monitored and/or altered to
simulate conditions which could exist within the system, possibly
causing an upset in the collection efficiency of the unit. Thus
data generated on this test may not be typical of normal
operating conditions.

The Chevrolet test sampled the inlet location at only two
ports and chose sampling points of average velocity. While the
points may be of average velocity, it does not necessarily follow
that the distribution of chromium in the duct is uniform.
Furthermore, the ocutlet volumetric flow rate was also used to
determine emissions at the inlet. If leakage occurs between the
inlet and outlet, the mass emission rates at the inlet will be
biased high and the control device efficiency will also be biased
high. When comparing the inlet volumetric flow rates, the EMB
flows are about 28 percent lower than company flows.

In checking the outlet data, there are no field data sheets
or other associated data sheets that were generated at the site;
only typewritten data are provided. It appears that the
calculations were done based on 70 degrees as standard
temperature rather than 68.

It appears that the outlet data might be usable if the data
sheets from the test could be provided. One item to consider,
however, is whether or not this test represents process
conditions that could be used in determining chromium emission
standards.




SOURCE EMISSION TESTING AND INDUSTRIAL VENTILATION SURVEY
OF BUILDING 210 PLATING SHOP

Long Beach Naval Shipyard

Long Beach, California

7 May - 2 June 1984

ACCEPTABLE

SOURCE EMISSION TESTING OF THE BUILDING 195 PLATING SHOP
Norfolk Naval Shipyard

Portsmouth, Virginia

11-18 March 15885

ACCEPTABLE
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Intermetro Industries CABLE: TRUELABS
9393 Arrow Highway April 5, 1988
CLI
ENT Cucamonga, CA 91730 DATE
Attention: Duane Ostrum ‘ Feb. 24, 1988
: : S ohu) asns Haa RECEIVED ,
SAMPLE LABORATCORY NO. 25830

Source tests for chromium on scrubber
P.O.#: 22926

INVESTIGATION

Total and hexavalent chromium

RESULTS

Ner

On February 24, 1988 representatives of Truesdail Laboratories,
Inc. conducted source tests on the inlet and outlet of a scrubber
for total and hexavalent chromium at the Intermetro Industries

facility in Cucamonga, California.

A six hour isokinetic sample was collected at each sampling loca-
tion by the wet impingement method (SCAQMD method 5.1). The sam-
pling train consisted of a glass probe connected with Teflon

tubing to a set of Greenburg-Smith impingers charged

with 200 mls

of 0.1N NaOH and followed by a Teflon filter on a glass fiber

backing filter, vacuum pump, and a dry gas meter.

The flue gas flow rate was determined at both sampling locations
by measuring the average velocity head with a Standard Pitot tube

-connected to a Magnehelic differential pressure gage,

and by

measuring the average temperature with a chrcmel-alumel thermocou-
ple connected to a Micromite potentiometer. SCAQMD methods 1.1l
and 2.1 were employed to determine the matrix of traverse points

and sampling rates.

-

The scrubber outlet flow rate was determined to be cyclonic and
the angle of maximum velocity head was measured at 45° for each
traverse point., The isokinetic sampling rates were calculated
from the actual velocity head and sampling was conducted at 45°
for each traverse point. The emissions rates however were calcu-
lated from the corrected flow rate (i.e. The flow rate perpendicu-
lar to the duct cross sectional area which was determined from the

cosine of the flow angle.

This report applies only to the sample, or samples, investigated and is not necessarily indicative of the quality

or condition of apparently identicai

or similar products. As a mutual protection to clients, the public and these Laboratories, this report is submitted and accepted for the exclusive

use of the client to whom it is addressed and upen the condition that it is not to be used, in whole or in part, in
withoul prior written authorization from these Laboratories.

any advertising or publicity matter




TRUESDAIL LABORATORIES, INC.

Intermetro Industries
Laboratory No. 25830

= copy

Sampling trains were prepared by scaking all impingers for 12
hours in 50% nitric acid, then rinsing three times with distilled
water and charging with 100 mls of 0.l1N NaOH. All probes and Tef-
lon tubing were rinsed on site with .50% nitric acid and washed
three times with distilled water. Samples were recovered by
measuring condensate gain and rinsing the probe, Teflon tubing,
and impingers twice with 0.1N NaOH and once with 0.1lN nitric acid.

The total chrome was determined by atomic absorption with a
graphite furnace and the hexavalent chrome by the diphenylcarba-
zide colormetric method. The analyses included calibration curves
spike recovery, and a blank sampling train.

The results were as follows:




TRUESDAIL LABORATORIES, INC.

INTERMETRO INDUSTRIES
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2-24-88
Scrubber Scrubber ©©E®y
Flue Gas: Inlet Qutlet
Temperature, °©F 72 65
Velocity, ft./sec 36.4 43.1*
Static Pressure, in H50 ~2.4 . -2.3
Duct Diameter, in. 22 22
Duct Area, Sq. Ft. 2.64 2.64
Gas Volume: ACFM 5,780 6,820.%*
SCFM 5,380 6,430.*
DSCFM 5,300 6,290.%
Moisture, % by Vol. 1.6 2.2

Chromium:

Sampling Time

Sample Volume, DSCF

Concentration, PPB
Total Cr

Concentration, mg/m3
Total Cr

Emission Rate, lbs/hr
Total Cr
CI.‘+6

Removal Efficiency, %
Total Cr

Scrubber Water, PPM
Total Cr
Cr+6

10:30 - 16:40

10:25 -~ 16:34

229.72 208.33
503. 1.0
431. <0.3
211 0.0023
. 0.95 <0.0006
0.022 0.00005
0.019 <0.00002
99.5
>99.9
645.
320.

*Cyclonic flow was corrected to perpendicular flow.

Respectfully submitted,
TRUESDAIL LABORATORIES, INC.
S. Hugh Brown, Supervisor
Air Pollution Testing
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A Sxwmling Location: FATERMeTRO 'I@Ub—) v ‘Static Pricsure, Pj.

Test No.: : 5 PR 11 14893“““_,- Pressuzes -2.9°
: 2765
Vel. Telo- Vel. Velo- Tel. Telow
Head | Temp. |ty " | Bead | Temp. |eiry © | Mead | Temp. | esey |
Point; H 0" *F | f2/scelZoine] B50" | °F ) ft/sec Point] M.g | °F | f:/se-
e85 7 Va0l 72 l2e.27 1 7 | 250 72 | 2.2l ' | |
t5- 2 [ 85| n2 1299t 2 | .o90l 73 | 369} | |
2.6 3 .2/0 FNENTIEE [ om | 72 ) 28.0%] I |
2e. [ 91 oocl =/ 13703l Y | .250] 73} 333U | l
5 T2 T o57el 7y tazesl &V, 3300 73 | 38,3 | |
720 U e | -aso} 72 lauzd & 1 .30c1 72 ) 3874 ' ! |
427 7 | 0680 92 Vel 7 |t .3vol ~5 | 400 I | |
s | g | 20s) 2/ V27993 ¢ | 250t 73 | dpedd | .
el e | .acob 7/ Taasd o | 3¢l 73 | 4qpal ‘ i
Ryl 70 | .app b 72 V218Ul e | 270l 72 1 4175 | |
20.5)_u o) 72 | 2256w | .3=2l 72 | 3929 | |
el 2 ¥ scol 77 J 22t = | ool 72 1235 00l { \ i ;
I .t 17 t t | |
i I T | f | I [ 1
| | I -1 | Lt | [
| 1 l I I I b | | T
| ‘ | ! | l [
LEAR CHECX EQUIPMENT IDENTIFICATION
PRE . POST _ MAGNEEELIC _AGY¥4(//z")
MICROMITE _ &
A. STERAGE VELOGITY (AVER :...S:)f"sec ' 3649

B. rm:cz romr moc:r: ("" vms*} ft/sec.

Ce Av—mc:-: vz.ccr:z (“'-"s?::'c: r ) ..tfsec '

D. EU"" TACIOR c/3

T. PYTOT "1:r5=' CORRECTICN E'nCIC? 5 s4s A
F. GiS nmsn::'z CORRECTZON ':'.-\.c:'ca ' 1002
C. CORFECTED VELOCTTY, AxE:w, fefsec_ 3452
‘or, AXDXEXT, fef sez -
2 AR=A OF FLUE,. SQ. FZ- —— 2.4
J. AVERAGE nm mmﬁm:tmz-: v 77
X. Fiou m:zz G xH x60, 5382

1. n.cm RATE, K % _ 520 =<3+ Ps/13.6, SC°M
C ’ 460 + J 29.9 o ___5.385
. 0.0
ML E'I.ow RATE, L x MOISTURE CORR., DS 5.2%%




TRUEBDAIL LABORATORIES, '"©©E@Mate: 2/25//5€

Sampling Location: TN TERMETRO = TNl T Barometric Pressure: =5 (7
Test No. Nozzle Diameter: le*
~ Gas Meter
Impinger
Reading | Press. | Temp. | Temp.
cu. ft. | in. HX0| ©F OF Sample
Time m Pm Tn T4 Point | GFM
7,

e | $79.770 ©.90 | ¢ ~ + | n.7y ﬁ}

0.0 | 026 | &.72 g0 | 49 2 0.2(

oo | My [ cow | 85 | 4% 3 01%

e Liur | 070 Tl 47 . 0.7

e 1 a0 | 0 83 42 | < 0.7

PRI LN 7 ety (% gl 7 . 0.4

22| pieag | O.74 7L 54 “" 0. 7¢ L

c 2] e97. 6] €%3 a2 7 < C.77 J

e b 1561 0.1 gy 4, ¢ 0.77

] wmoxy | 8% 9% Y : C.tD

zooa ] (9270 097 1 oger | us . o0z

e | Thrau] 0-17 joL 47 | ;! c 1< ]

FEMIE B 0 WA '3 S el 43 : —ly i{-f

. Meter 1.p. @@ _ HMe=c
Weight Collected, grams . Leak Ckeck CFM Lz 0000

. PRE-

POST~

Total Weight

Condensate Volume, ml.

Condensate Vapor Volume, 0.00267 X _ 460 + Tm _ x B, cu. ft.
B.P + PW/13.6

Total Sample Volume, Vm + C, cu. ft.

Sample Volume, D x _ 520 x B.P. + Pm/13.6 x Moisture corr., DSCF
G160 + Im 89.9 '

Concentration, 15.43 x A/E, grains/DSCF

Stack Gas Flow Rate, DSCFM

Emissions, 60 x G x F/7000, 1lbs/hr
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Sampling Location: JA/TERAMETRD - INLET

Barometric Pressure: —T.&7

Test No. . Nozzle Diameter: Hu*
Gas Meter .
Impinger
Reading | Press., | Temp. | Temp.
cu. ft, | in. HxO| ©F OF Sample
Time Vm Pm T Ti Point | CFM
2y | W] 0°9Y ) 93 — 2 0.57
13:«~ | ?15.00| p.yd 94 Y2 < .59
ol 3373 2.0 1 4y k) 3 o)
4l Funzel 0.2 1 Gu | 4w g 0.6
it | 3olee] 0.54 ( ay ¥8 | S n.e3
B AR t:. &Y Q7 - 9 b 0.0
] Txde o.Fe | 4n 49 s 0.%
S I Y Y M = el 49 3 0.73 -
. Y L /00 A 0.72
ezl vyapl o FT | g vZ2 - > 03T Podl
v 0] eipl O | (e L7 n.3%
i o1 29l o032 | 99 Ug n 077,
Sl N A2 = 49 '
25%.42( 0.68 | 13 4%
] Meter I.D. &/& . M- ¢
Weight Collected, grams Leak Ckeck CFM S K Lp.E IS
PRE- .~ -
PGST- —= /7 M30mL
* 2
A. Total Weight
B. Condensate Volume, ml. 24 mf
C. Condensate Vapor Volume, 0.00267 X 460 + Tm X B, cu. ft. [23
B.P + Pm/13.6
D. .Total Sample Volume, Vm + C, cu. ft. 25%., ¢
. i 0.2EH0
E. Sample Volume, D x 520 x B.P. + Pm/13.6 x Moisture corr., DSCF 229.7;
: 460 + Tm 29.9 '

F. Concentration, 15.43 x A/E, grains/DSCF
G. Stack Gas Flow Rate, DSCFM
H. Emissions, 60 x G x F/7000, lbs/hr
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TRUESDAIL LABORATORIES, INC.
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Sampling Station Zy7TeRMMETED — INCET Date 2’-/25" |02 : v
WATER VAPOR AND GAS DENSITY CALCULATIONS
Percent Water Vapor in Gases
A. Gas pressure at meter, in. Hg. (absolute) 28, 70
B. Vapor pressure of water at impinger temp., in. Hg. 0,33¢4
C. Volume of metered gas, cu. ft. | L5 F.“2
D. Volume of water vapor metered, B X C/A, cu. ft. S0
E. Volume of water vapor condensed, cu. ft. /2D
F. Total volume water vapor in gas sample, D + E, cu. ft. <l z5”
G. Total volume of gas sample, C + E, cu. ft. 2.5¢.65
H. Percent water vapor in sampled gas, 100 x F/G T
GAS DENSITY CORRECTION FACTOR o
o T Wt./Mole
Component Volume Percent/100 x Moisture Correction x Mol. Wt. = Wet Bssis
Water d.0/6 . 1.0 18.0 0.28%
Carbon Dioxide - Dry Basis e, 75476 14.0
Carbon Monoxide Dry Basis 28.0
Oxygen Dr'yo 'l':?a'sis 0.98%0 32.0 6.613
Nitrogen & Inerts Dr'yogjsis 6.98HO 28.2 | 21.9%1
Average Molecular Weight 28 813
J. Density of gas referred to air = Av. Mol. Wt. = h 0.995¢
28.95
1.662,

K. Gas density correction factor =/ 1.00 =
o J
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o
Test Ro.: il APR 111928 Baromerr:- Precsure. 2,3
' . 2VeT
Vel. Velo- Vel. Velo- Vel. Yelo-
Hend | Temp. |edly © | Bead | Temp. | city " | Head | Tespo | eizy |
Poine; H,0" °F =/sec! ?oinc| B,0" °F ft/seq Point] H.o" | T | eslepe
65 |7 1 92 | 25 ledatl ¢+ | .¢st e lbrad | i
2 19 T 05 ledet] 2 1o 1o g2 |
e | 2 |} ws L3 luscal 3 | /ies | o7 | L291] |
3.9. 4 | 25 (s lstsl ¥ reste7 .91t i ]
S| ST s | o9 1sdsel 2V se lee | LT3 | |
201 ¢ | .¢s Lod lsurel ¢ | .75 | »~ | 5804 | | |
M3 1 s ey ) sutel = | 5o | eC_ | HE.20] [ l i
le.sT % .5, ¢ Vtuwal &2l s tee 1893 ' 1. 1
ril g Vs Vey lousd 9| ses Hee |6%19 |
AR s e L edeel w4 fie e ) 1,50 | !
Lot el of L Ssusel o | rneslee | 6935 | |
el i 132 b ey V2wl s |, 9517 1t oSt | l | [
| | | i~ ' I L g
i b | sL . | l | !
J | { | | | | { | i }
] 1 ) . l 1 | i -
l l L I l | [ J I
LZARK CIZECXK EQUIPMENT IDENTIFICATICN
PRE ~POST - MAGNEHELIC D, % {2
' MICROMITE C .
A. AVERAGE VELOCTTY mvzes:)f:.’sec (o2 x50 42
B. rt—-zm«rcz ronn' VELOCITY (*"v vzas*) ftfsec
Ce A’T"’.AG‘_‘ v.c...scx.. LIL‘:..'.:.E’.;.JL.. E”" ) ftfsec i 1 .
. . it
D. FLIE :AC"‘OR. c/3 ‘
E. I’I‘:OI "usv CORRECTIC tw:-.a vad .0
F. Gis nmsz::v CCRRECIION E‘.\.C"OR ' _ 1.063 ' v
G. CORPECIZD VELOCITY, AxE:F, £t/sec_ ' 43 .07 e 22" K
.or, AXDxExT, £r/sec . :
o ATEA CF FLUE,. SQ. FT. 2.64
J. AVERAGE rmr' :tmr“m:uma ;- (S.3%
X. FIOW DATE, G x H x 60, 6,822

L. FLOW RATE, X % _ 520 _ = BR + Ps/13.6, SCRM

460 + J 29.9 T £M32

. . aq7sd
M. FLOW RATE, L x m:@rzm.. CORR., DSCTM 6;2‘10-_




TRUESBAIL LABORATORIES, INC. @
Sampling Location: IWTERMETED~OUTL

(PN 2bs

Barometric Pressure: 7%

Lo 00
AT L W A A N |

Test No. Nozzle Diameter: 2/4” - £mm
Gas Meter
Impinger
Reading | Press, | Temp, | Temp.
Time Ym Pm Tm T Point -
ibos losass| . v3 | &% E— b 1
12’ ¢242] 80 | n2 -5 2 71
LS| 1aesy L gn | 77 S0 2 13
p 1o syl 55 | 92 ol ¥ .76,
(1251 g4 53 |93 < ¥ S .12
Jero | ol U5 | 23 «] A G
J 1SS F 16l 30 |92 o 7 Y,
210 | 12830 Sa | 9y eall < 7%
;DT 5,20 =5 40 <9 ¢ 7L
oot ]| LS5 97 “9-4 0 " T
= e 52| %9 &7 X 7T
i 72 | 4% 20 S5l 9u g7 "5
Del< IR ek K8 — Y9
Meter I.D. - J£73 _
Weight Collected, grams Leak Ckeck CFM-
PRE- _~7
POST- .~
A. Total Weight
B. Condensate Volume, ml.
C. Condensate Vapor Volume, 0.00267 X 460 + Tm __ x B, cu. ft.
B.P + Pm/13.6

D. Total Sample Volume, Vm + C, cu. ft.

E. Sample Velume, D x _ 520

G. Stack Gas Flow Rate, DSCFM
H. Emissions, 60 x G x F/7000, lbs/hr

460 + Tm

29.9

F. Concentration, 15.43 x A/E, grains/DSCF

/

x B.P. + Pm/13.6 x Moisture corr., DSCF
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Sampling Location: L TECAMETRO- OUTLT Barometric Pressure: 77.(S

Test No. Nozzle Diameter: /7" -Smm
Gas Meter .
Impinger
Reading | Press. | Temp, | Temp.
eu. ft. | in. Ho0f COF OF Sample | (™
Time Ym Pm Tm Ti Point
1334 | 1790¢ | Y3 | 96| — 2 3
m 99 | 18920 .¥3 | st ydZ ? e¥
1od | 8%, 25 | 9L A7 3 %
1915 ooe.ew| .05 | 25 v g v Z
(3 1ol 27 | B8 45 < .51
1995 | ocom| 27| gy | &5 1 & 5
1529 | 24950 271 2L Y5 - 57
1'5-"': 2384 LD 7 },4_'( yfﬂ . : . S0
PRI [T A oY .23 ¢ Lo 1 - .5
175 125 50 .35 ¢5 y1 - 'z ST
160y | 26754 , 25| 4&s g7 i s
1, 19 loms /il 35| 93 ys f . il .51
Jridlededs] — | — A
229.90 | 6.1 g4 47
. Meter I.p. 4232 Keo 38
Weight Collected, grams Leak Ckeck CFM PR
PRE- _5_
POST- /1332”‘(
A. Total Weight '
B. Condensate Volume, ml. 4g ol
C. Condensate Vapor Volume, 0.00267 X 460 + Tm " x B, cu. ft. 2.4%
B.P + P/ 13.6
D. Total Sample Volume, Vm + C, cu. ft. 232.%:
) 7.9270
E. Sample Volume, D x 520 x B.P. + Pm/13.6 x Moisture corr,, DSCF - 208,53
460 + Tm 29.9 ' .

F. Concentration, 15.43 x A/E, grains/DSCF
G. Stack Gas Flow Rate, DSCFM -

H. Emissions, 60 x G x F/7000, 1lbs/hr
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Sampling Station ZA/7ERAE 72O - Jures7 _ Date :.A y Sl
WATER VAPOR AND GAS DENSITY CALCULATIONS

Percent Water Vapor in Gases

A, - Gas pressure at meter, in. Hg. (absolute) 28 &8
B. Vapor pressure of water at impinger temp., in. Hg. d. 3240

" C. Volume of metered gas, cu. ft. 229.9%
D. Volume of water vapor metered, B X C/A, cu. ft. 2,0
E. Volume of water vapor condensed, cu. ft. 2.42
F. Total volume water vapor in gas sample, D + E, cu, ft. - S.c2
G. Total volume of gas sample, C + E, cu. ft. ‘ - 232.73
H, Percent water vapor in sampled gas, 100 x F/G 2.2
GAS DENSITY CORRECTION FACTOR )

. ~
T Wt./Mole
Component Volume Percent/100 x Moisture Correction x Mol. Wt. = Wet Basis
Water g.c2% 1.0 18.0 0.296
Carbon Dioxide - Dry Basis g. 975¢ 44,0
Carbon Monoxide Dry Basis 28.0
Oxygen Dry '%;sis C 3750 32.0 6572
Nitrogen & Inerts Drj7gasis ¢.4780 28.2 21.788&
Average Mc;lecular Weight 28.756

J. Density of gas referred to air = Av. ggléS‘Nt. = c.2933

K. Gas density correction factor =/ 1.00 = .00 3
N A 5
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METER CALIBRATION

12/29/87 METER #003 RON 1
CBP: 30.02 ' WET: 12.208
DRY: 12.277
dyY: 0.994
WET TEST #1 DRY TEST #1
VOL dp T in C CFM VoL dp T in F
70,000 RRKRKRKRKERKKKKKAR | 0.30 | 50.43 REXKKERKKXAKXKKEXK
1.000 0.08 16.9 |} ! 51.41 0.10 52
2.000  0.08 15.9 1! H 52.38 0.10 52
3.000 0.08 16.9 | - ‘ 53.37 0.10 52
4,000 0.08 . 156.8 ¢ ! 54.35 0.10 53
4,000 xxxoxkkkxkkkkkxkkx | S 0,49 | 55.34 XXEKEKKEKKRKKKKKKKK
5.000 0.17 15.9 | } : H 55.34 0.27 53
6.000 0.17 15.9 | ' 56.34 0.28 53
7.000 0.17 15.9 | H 57.34 0.28 53
8.000 0.17 15.9 | : 58.32 0.28 53
8.000 sxixkkERRKKERKERRK ! 0.69 ! 59,32 %xKAKKKIKKKNOKKA KKK
9.000 0.28 15.9 ! ' 59.32 0.52 53
10.000 0.28 15.9 | d 60,32 0.52 54
11.000 0.28 15.9 | ] 61.32 0.52 54
12.000 .28 15.9 ) 62.31 D.52 54
0.001 »XxkAKXRXKKKKKIKKNKR | ' FHK K AR KK KA K KAk KK
12.001 0.16 15.9 11.88 0.30 53
61.0 in F
CALCULATION:
528 30.02 + 0.16 / 13.6
WET, SCF: 12.001 * =r--we- X (————c—m——m e --=) = 12.208
521 29.92
g 528 30.02 + 0.30 / 13.6
DRY, SCF: 11.880 % -————-- X (m———-————mmemr e Yy = 12.277
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METER CALIBRATION

12/29/87 METER #003 RON 2
CBP: .30.04 WET: 12.217
‘T in F: 71 DRY: 12.235
dy: 0.999
WET TEST #2 DRY TEST #2
VOL dp T in C CFM VoL dpP Tin F
770,000 mkkmmkkraRRaRsaRr | 0,31 | 62,31 KKKKRKKXKKRIRKEI K
1.000 0.08 15.9 | ! 63.30 0.10 55
2.000 0.08 16.0 | ! 64.29 0.19 55
3.000 0.08 16.0 | - : 65.27 0.10 55
4,000 0.08 16.0 | . ' 66.24 0.10 55
4,000 %XXKEAKKKEAKNERAKKK |~ 0.52 | 67 .24 HRKRRKNEKRKEKAEKKKK
5.000 0.17 16.0 | '~ ' 67.24 0.28 55
6.000 0.17 16.0 | ! 68.24 0.28 55
7.000 0.17 16.0 ! f 69.23 0.28 56
8.000 0.17 16.0 ! H 70.21 Q.28 56
8.000 *kxxdkkAKAKAKRKAXR | .70 | T1.21 RRERINAKIRRRKRK KKK
9.000 0.28 16.0 ! ! 71.21 0.53 56
10.000 0.28 16.0 | i 72.21 0.53 56
11.000 0.28 16.0 | ' 73.22 0.53 56
12.000 0.28 16.0 ! ' 74.21 0.53 56
0.002 %XXKEEKRKKKKERKKKKK ! ' 8 3 2K KK KKK KKK Kok K K K
12.002 0.16 16.0 11.90 0.3 56
61.0 in F
CALCULATION:
528 30.04 + 0.16 / 13.6
WET, SCF: 12.002 * ———e--- X (m———mmme——mm e Yy = 12.217
521 29.92
- 528 30.04 + 0.30 s/ 13.8 '
DRY, SCF: 11.900 *x —-——--- X (e ) = 12.235




12/28/87 RUN 1
CBP: 29.96 WET, SCF: 12.182
T in F: T2 DRY, SCF: 12.073
dyY: 1.008
WET TEST #1 DRY TEST #1
vOoL dp T in C CFM VoL dP T in F
T D 000 FRAKKRERAKRRKKKRAK | 0.28 1 29.57 RRERKKXFRIKKKKIRER
~1.000 0.06 16.3 | ‘ ' 30.55 0.10 58
2.000 0.06 16.3 | ' 31.53 0.10 58
3.000 0.086 16.3 | - : 32.51 06.10 658
4.000 0.06 16.3 ! 33.50 0.10 58
4.000 xxkxxkxekEXRXARARXRX%k | ~_ 0.50 | 34 .47 XXRKKKKARKKKKAKRAK KK
5.000 0.14 16.3 | - H 34.47 0.29 58
6.000 0.14 16.3 | ! a5.486 0.29 58
7.000 0.14 16.3 | 1 36.45 0.29 57 .
8.000 0.14 16.3 | H 37.42 0.29 57
§.000 *EXKEXKXKKKKKKKEKKK | 0.68 38 .42 FTXRAKKKKAK KKK KK KK
9.000 .0.23 16.3 ! ' 38.42 0.55 57
10.000 0.23 16.2 | : 39.41 0.54 57
11.000 0.24 16.2 | H 40.40 0.54 57
12.000 0.24 16.1 | : 41.39 0.54 57
0.000 %%XfRKAKRKIKKKERKKX | ! HOK A Ko K KK K R KK K
12.000 0.15 16.3 11.82 0.31 58
61l in F
CALCULATION:
528 29.96 + 0.15 7 13.8
WET, SCF: 12.000 * «-—e—mmm ¥ (~=m—mm—m—smmem— e m e ) = 12.182
521 29.92 )
- 528 29.96 ‘+ 0.31 / 13.6
DRY, SCF: 11.820 * —=e-e—- X (~e——v—mcmem—m—m—r—en— ) = 12.073
518 29.92

METER CALIBRATION
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METER CALIBRATION
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12/729,/87 METER #010 RUN 2
. CBP: 29.96 . WET, SCF: 12.184
T in F: DRY, SCF: 12.046
ay: 1.011
WET TEST #2 DRY TEST #2
VoL dp T in C CFM VoL aP T in F
T 0.000 RRRRAKKRKRRKKAKREX | R T R U T T —
1.000 0.086 16.0 | ! 42.36 0.10 56
2.000 0.06 16.0 | ! 43.35 0.10 56
3.000 0.06 15.9 ! - ' 44.33 0.10 56
4.000 0.06 15.9 | H 45.30 0.10 56
4.000 *xxicoxkkkkkkkkxkxx | N 0,51 | 46 .28 XXEEKXKKKKEKKKKKKNK
5.000 0.15 15.9 ! . ' 46.28 0.30 56
6.000 0.15 15.9 ! ' H 47.26 0.30 57
7.000 0.15 15.9 | ! 48.24 0.30 57
8.000 0.15 15.9 | ! 49.21 0.30 57
B.000 *EEXXKEERXKKKKKERK ! 0.68 | B0 .20 Rk 3k kK Kok &k kK k Kk
9.000 .0.24 15.9 ! ' 50.20 0.55 57
10.000 0.24 15.9 | ' 51.19 0.55 58
11.000 0.24 15.9 | H 52.17 0.55 58
12.000 0.24 15.9 ¢ ! 53.186 0.55 58
0.002 FEXRKXEREREKKRKEERKK : : o 0 26 o S R ok K K K
12.002 0.15 15.9 11.77 0.32 57
61.0 in F
CALCULATION:
528 29.96 + 0.15 / 13.6
WRT, SCF: 12.002 ¥ ~v—eeee- X (memwmrcee e m e — e ) = 12.184
521 29.92
- 528 29.96 + 0.32 / 13.6
DRY, SCF: 11.770 ¥ —weeve—- X (wem—ce e = ) = 12,046
517 29.92
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MAGNEHELIC CALIBRATION

3/16/88

DATE:
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TRUESDAIL LABORATORIES, INC. @\-/ \/ i APR1L1988

14201 FRANKELIN AVENUE
TUSTIN, CALIFORNIA 92680
AREA CODE 714 e 730-623%

CHEMISTS - MICROBIDOLOGISTS - ENGINEERS

RESEARCH - DEVELOPMENT - TESTING AREA CODE 213 & 225-1564
Intermetro Industries CABLE: TRUELABS
9393 Arrow Highway April 5, 1988
CLIEN 3
T Cucamonga, CA 91730 DATE
Attent;on: Duane Qstrum ' RECEIVED Feb. 24, 1988
SAMPLE LABORATORY NO. 25830
Source tests for chromium on scrubber
P.QO.#: 22926
o r.‘”’-"i:-i"i ;’i |
INVESTIGATION RECEVED 4PR 2 2 1988

Total and hexavalent chromium

RESULTS

~
-r
On February 24, 1988 representatives of Truesdail Laboratories,
Inc. conducted source tests on the inlet and outlet of a scrubber
for total and hexavalent chromium at the Intermetro Industries

facility in Cucamonga, California.

A six hour isokinetic sample was collected at each sampling loca-
tion by the wet impingement method (SCAQMD method 5.1)}. The sam-
pling train consisted of a glass probe connected with Teflon
tubing to a set of Greenburg-Smith impingers charged with 200 mls
of 0.1N NaOH and followed by a Teflon filter on a glass fiber
backing filter, vacuum pump, and a dry gas meter.

The flue gas flow rate was determined at both sampling locations
by measuring the average velocity head with a Standard Pitot tube
-connected to a Magnehelic differential pressure gage, and by
measuring the average temperature with a chromel-alumel thermocou-
ple connected to a Micromite potentiometer. SCAQMD methods 1.1
and 2.1 were employed to determine the matrix of traverse points
and sampling rates.

The scrubber outlet flow rate was determined to be cyclonic and
the angle of maximum velocity head was measured at 45° for each
traverse point. The isokinetic sampling rates were calculated
from the actual velocity head and sampling was conducted at 45°
for each traverse point. The emissions rates however were calcu-
lated from the corrected flow rate (i.e. The flow rate perpendicu-
lar to the duct cross sectional area which was determined from the
cosine of the flow angle.

This report applies only to the sample, or samples, investigated and is not necessarily indicative of the quality or condition of apparently identical
or similar preducts. As a mutual protection to clients, the public and these Laknoratories, this report is submitted and accepted for the exclusive
use of the ciient to whom it is addressed and upon the condition that it is not to be used, in whole or in part, in any advertising or publicily matter
without prior written authorization from these Laboratories, i
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Sampling trains were prepared by socaking all impingers for 12
hours in 50% nitric acid, then rinsing three times with distilled
water and charging with 100 mls of 0.1N NaOH. All probes and Tef-
lon tubing were rinsed on site with 50% nitric acid and washed
three times with distilled water. Samples were recovered by
measuring condensate gain and rinsing the probe, Teflon tubing,
and impingers twice with 0.1lN NaOH and once with 0.1lN nitric acid.

The total chrome was determined by atomic absorption with a
graphite furnace and the hexavalent chrome by the diphenylcarba-
zide colormetric method. The analyses included calibration curves,
spike recovery, and a blank sampling train.

The results were as follows:




TRUESDAIL LABCTATORIES, IMC,

INTERMETRO INDUSTRIES

Flue Gas:

Temperature, ©F
Velocity, ft./sec
Static Pressure, in H30
Duct Diameter, in.
Duct Area, Sgq. Ft.
Gas Volume: ACFM
SCFM

DSCFM

Moisture, % by Vol.

Chromium:

Sampling Time

Sample Volume, DSCF

Concentration, PPB
Total Cr
Cr+6

Concentration, mg/m3
Total Cr
Cr+6

Emission Rate, lbs/hr
Total Cr
Cr+6

Removal Efficiency, %
Total Cr

Scrubber Water, PPM
Total Cr
Cr"‘6

2-24-88

Scrubber
Inlet

72
36.4
~2.4
22

2.64

5,780

5,380

5,300

1.6

10:30 - 16:40

229.72

503.
431.

= I—]-Il

0.95

0.022
0.019

645.
320.

N E@) >0

Qutlet

65
43.1%
-2.3
22
2.64
6,820.*
6,430.%
6,290.*
2.2

10:25 - 16:34
208.33

1.0
<0.3

0.0023
<0.0006

0.00005
<0.00002

99.5
>99.9

*Cyclonic flow was corrected to perpendicular flow.

Respectfully submitted,

TRUESDAIL LABORATORIES, INC.

)

4% [Foun)

S. Hugh Brown, Supervisor
Air Pollution Testing
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1. nm-; m:n:, X %

'bl '".LOW RATE, L = MOISTURE CORR., DS

20 x B® + Ps/13.6, ST
460 + J 29.3
0.0EHY

5. 385

5.2%Y

) 7 '-i N\ A ~ -1t
n Sampling I.ocar.i?u: FNTERAMETTO = ﬁ_;o, P\V ‘Static ?‘ESS!:‘:E, Pa.
0.1 ol RPRLLTG _2.4
Tes: ho. .' 111 883arnme=+‘— ?'bsure:
2765
Vel. Velo- Vel. Velo-~ Vel.
Hend | Tomp. | ity Head | Temp. | ciby Head | Temoo :.d;- )
Poizg; H,0" °F £x/seci 20int! Ha0" T ft/sec Point _H.g" T f:;se:
5 L Lo b 72 98200 7 | 080t 72 | 3¢ - |
LSy 2 )85 na2 d99ual 2 t.om0] 73 a6 al l |
2.¢ 3 | oo g2 tavuzl @ b um] 72 | %%l [ ]
Ze. b 4t 200l -9y 2203 Y L 250] 73 ) 385U | [
L5 | = ool 7/ 132850 £ 4, 3201 73 | 2353 l |
726 Ve b Lasel 72 lauasd ¢ | L aoc] w2 | 3594l g | i
2 7 | .o55| 92 Jawol 7 b .3vo| =35 | Hoeud | I [
s | g | o2os| =/ V293l 2 1 2650 722 | qpud] I ] 1
| ¢ | acol 7/ 1aasud 9 | .3t 73 b upoaid ' l
Byl 10| Laza b 72 L onsgUl e 270l 72 | Higsd | [
20851 v | =0l 772 | 23500 # {320l 72 | 39.39] | I |
25| sz b oneol oy P 2acd 2 1 onol 12 ) 25 00l l | |
l b [~ t I | l ] B
| | oo . J | ! | g 1
l | | i oo l I i I i
I | 1 | | | | | | | T
i | l L I I | [ ] i
LEZARK CHdECX EQUIPMENT IDENTIFICATION
PRE «7 POST _ MAGNEBELIC _AGY¥Y (1/z7)
' MICROMITE B
A. AVERAGE VELOCITY (T'A.AVE-S:“ -Jf:,’s 36.49 +
B. PESIRD 1=*:c::—: POTNT VELOCTTY (CRAVERSE) £r/sec
‘€. AVERAGE VEZOCIT u:;:.-.-'.-_‘c: Ty fe/sec
'D. FLUE FACIOR c/3
. PTIOT ""UB“ CORRECTICH -.ac:"\,z 57 sty /.0
F. GiS nmsm CORRECTICN FACTOR 1.002
G. CORRECIZD VELOCITY, AXE:F, £f/sec_ 34.52
.oT, AxXDxZxT, £rf/sec .
E ARZA OF FLUE,. SQ. FT. 2.4
3. AVERAGE nm: r\m.m 'r 7L
X. FLOW mrf. G xHx60, 5,783
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Sampling Location: ZNTERMETRO - INcET Barometric Pressure: 25 (-
Test No, Nozzle Diameter: l*
Gas Meter
Impinger
Reading { Press. | Temp. | Temp.
cu. ft. | in. H0| ©F oF Sample
Time Vm Pm Tm Ti Point | GFM ,
;V_,
ibao | 579,77 ©-70 A —~ T N. 7/ “i
lous” | 026 | &.70 g0 H9 2 0.7 '
Yicop | Mg | coou 15 Hs 3 0.7%
e Git.ur | .70 T 47 - 0.7
wies | om0 | oo By | 47 4 0.74
ood ]38l | ST 4 H7 O.9s
Tt pdeas | O.78 7¢ | 5y ki 8.7 e,
P ] 6976 083 a1 47 < C.77
1
neo ) w56 et 1 gy |4 ¢ 0.77
L eFoyr | 0 | 9% 1 4 a.to
2 oen | 92700 6.9 ngo\ L3, . o= -
e ‘7:,".“(1” 0.77 Joz H7 0 C?.:‘/ £
R B 0 A7) B = 11 .
ag

Weight Collected, grams

A. Total Weight

Meter I.D.

Leak Ckeck

B. Condensate Volume, ml.

C. Condensate Vapor Volume, 0.00267 X

PRE-

POST-

460 + Tm  x B, cu. ft.
B.P + Pn/13.6

D. Total Sample Volume, Vm + C, cu. ft.

E. Sample Volume, D x

520

460

+ 1m

29.9

F. Concentration, 15.43 x A/E, grains/DSCF

G. Stack Gas Flow Rate, DSCFM

x B.P. + Pn/13.6 x Moisture corr., DSCF

H. Emissions, 60 x G x F/7000, lbs/hr




T

: | fr:-:‘::- I i r—-ﬁ, (._\/"
/, TRUEEDAIL LATORATORIES, Inc. M@b’)n\m{ 2 /2//es b fagene

i
-

Sampling Location: JA/TERAETIRD - INLET Barometric Pressure: ~T.¢7
Test No. Nozzle Diameter: 4u*
Gas Meter ‘
] Impinger
Reading { Press., | Temp. | Temp,
cu. ft. | in. Hp0| ©F OF Sample
Time Vm Pm Tm Ti point | CFmd
[2gn | w5 ] 0-4Y | 23 — 2 0.57
1307 | F15.00( p. 44y 9y H2 .z ©.53
~dico | 33| q0 - Gy L3 g O {1
] Funeel .51 g 4 5 0.6%
o | sl 0.5 1 ay 4§ | S D¢
RSl AN TS B S 2 L 9 A 0. GG
T ] TELAY O FOo an 4 ks 0.7y
SR I A 1 IS 1ol 43 : 0.73 ——
S vy WA~ s | 0o 4y ‘ .70 -
Tesl suqpl o FT | g vz - ) oL il
Lol e 2 O3 e £E 0n.37
I 32043 o.3xx | 95 J8 - n 0.27.
oo SNT - - 49 ' l
!
- |
|
257,42 | 0.9 | 93 4%
Meter I.D. ¢ /& _ M- c.od
Weight Collected, grams Leak Ckeck CFM L kepEEs
: PRE- .~ ———
POST- = :/7’\ 300 mL
: 2% L
A. Total Weight
B. Condensate Volume, ml. 24 mf
C. Condensate Vapor Volume, 0,00267 X __ U460 + Tm X B, cu. ft. . [,22
B.P + Pm/13.6
D. .Total Sample Volume, Vm + C, cu. ft. . 25%.¢
X : 0.9 50 .
E. Sample Volume, D x 520 x B.P. + Pm/13.6 x Moisture corr., DSCF 229.7:
460 *- Im 29-9 ' :
F. Concentration, 15.43 x A/E, grains/DSCF
G. Stack Gas Flow Rate, DSCFM
H. Emissions, 60 x G x F/7000, 1bs/hr
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Sampling Station Zaf7eRMETED — IAMCET

C\_ @r—l-j\--\/ APR 171988
Date z/?% b—)\/

WATER VAPOR AND GAS DENSITY CALCULATIONS

Percent Water Vapor in Gases

A. Gas pressure at meter, in, Hg. (absolute) 28, 70
B. Vapor pressure of water at impinger temp., in. Hg. J, 336-'/
C. Volume of metered gas, cu. ft. 7 25 F. 2
D. Volume of water vapor metered, B X C/A, cu. ft. F.o02.
E. Volume of water vapor condensed, cu. ft. /.23
F. Total volume water vapor in gas sample, D + E, cu. ft. <25
G. Total volume of gas sample, C + E, cu. ft. 25%.¢5
H. Percent water vapor in sampled gas, 100 x F/G s
GAS DENSITY CORRECTION FACTOR L
N

T Wt./Mole
Component Volume Percent/100 x Moisture Correction x Mol. Wt. = Wet Basis
Water d.0/C 1.0 18.0 0.28%
Carbon Dioxide Dry Basis &, G570 uy.0°
Carbon Monoxide Dry Basis 28.0
Oxygen Drya 'E':lalsis ¢ .9840 32.0 §.613
Nitrogen & Inerts DryOSZZis G.9%40 28.2 | 21.9%1

Average Molecular Weight 28 .823
J. Density of gas referred to air = Av. Mol. Wt. = 0 .89/
28.95

K. 1.6

Gas density correction factoer :/ 1.00 =
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/ Sampling T....r:ar'_ion LA iEXAE T - aw"/r‘)j’ Y fatie Prassucs Pa;
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Iest Ro.: 420 APR111988 Barometzs pracsyre, 23
. 2vesT
VCl. VCIO- VEIO VBlO" velb velo_
Head | Temp. | cicy ’ Head | Tomp. | ity : Head | Tempo [ efoy )
Point; H,50" *F £2/sce! 20int| B,0" 3 fx/seq Point] Hoov | T f:;se:
05 | 7 | 9 5 lederl 2 | esd e |4l - [
L2 9 | 65 16l 2 o | o1 1(s.2Ml | |
Ze | 2 | 45 L5 tuseal 3 4 rest e -] L9912l | |
29 4 | es | 45 ste] ¥ b reste7 |6a9qrk l {
S5 51 s | od 18dsul 4 s let | G203 | ,
28V ¢ b5 Lo Lsdrel ¢ | 95 | o= {54041 | | i
e s. |ley Jedul * | .60 | €L | t?20] l | ]
5] F | 20 e Jwal &2 ) ree e g3l | ] ]
SR 2 ley tsusdl 91 ses lee 629 [ t 1
Myl s oo el e | Lo le (1 500 J | !
2ol 4 s od P susel o | seslie | G935 ! | |
el T e Tay Taml 7 19517 1 Ghsl] l l ; ;
l [ | | 1 | ! I | I i g
I | ] | ~L | N | | l | =
| | l | | - | I I I {
I | 1 | | | } ] | [ o
i ] | ¢ | | } [ | [
LZAR CHZECX EQUISMENT IDENTIFICATION
PRE ~POST -~ MAGNEBELIC Du) 2 {2
MICROMITE gL
A. AVEPAGE VELOCITY (‘"%Avr_vss)ftf’sec (6. 72 xccs 4< ) 42734
3. }‘..._"I.-T'-,F.?_'.‘IC"’ PODII VII.OCIIE (”"’ VERSz) £r/sec
€. AVERAGE VELOCITZ (*’..*-:szz-wc: el ) f:/sec :
D. FLIE mc—'on c/3 ‘
Z. E_:GI "'UB“ CORRECTION 1 :.&(...u.i v L0
T. GAS n::;sr:: CORRECTION -.\.c:'on | . 1.063 _ A
G. COREECIZD mocm, AXExF, ft/sec_ ' H3.0F le—e 72" —_—y!
or, AxDxZxFT, ft/sec . ,
E. AZZM OF FLUE,. SQ. F%. 2.64
J. AVERAGE FLUE mmzm"uaz, T ___ ¢s.28
XK. H.owmzz G x 1 x 60, G 6822

L. nicy PATE, K % _ 520 = 3P+ Ps/13.6, SCA

460 + 3 33.9 __ £M32

. . Q 7“5
M. FLOW RATE, L = MOILIUKE CCRR., DS £270
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ESDAIL LABORATORIES, INC L\://_ O leas 210 . )
Sampling Location: IWTERAMETED-OOTL Barometric Pressure:; ~7¢°
Test No. Nozzle Diameter: 2/,,” - Smm
Gas Meter
Impinger
Reading | Press, | Temp. | Temp.

. ceu. ft. [ in. Hp0 CF oF Sample SN
Time vm Pm Tm Ti Point —

1055 |652.55 ¥3 | & — s 7]

12t oaa] so | n2 <5 a AT

PP 2 Y- N A S0 2 13

1] sVl g5 | 42 9 x4 e,

ita5 |l g%l sa g3 ¥ 5 77

J/ <o s LD 93 <z <) A N7

) 155 | 1i6.i e .30 LD g 7 Yy
L= to | 125 38 Sa | Y 4G < 7%

P27 NELAD SS9 | 26 </ < S

oo psw) S50, 97 1 YE- ) o T

v S| T T =2 49 5/5 ! e

VIR P SA| 9 47 i T3

20 | 8.t — 49

Meter I.D. J£7
Weight Collected, grams Leak Ckeck CFM-
PRE- v
POST- .~

A. Total Weight

Condensate Volume, ml.

Condensate Vapor Volume, 0.00267 X 460 + Tm " x B, cu. ft.

B.P + Pn/13.6
Total Sample Volume, Vm + C, cu. ft.

- Sample Volume, D x 520 x B.P. + Pm/13.6 x Meisture corr., DSCF

460 + Tm 29.9

Concentration, 15.43 x A/E, grains/DSCF

Stack Gas Flow Rate, DSCFM

Emissions, 60 x G x F/7000, lbs/hr
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Sampling Location: W TELAETNO- OUTET Barometrxc Pressure: 77.65

Test No. Nozzle Diameter: </, -JSmm
Gas Meter
Impinger

Reading { Press. | Temp. | Temp. _

cu. ft. | in. HpO| OF OF Sample | (f i
Time Vm Pm Tm Ti Point
334 | 1mwe | Y3 | P6| — | 2 | &S
yg 19| Y3 1 S| Y6 | ¢ &Y
1oy | et 25 | 8L 47 2 J3
119 {oceewl 05 | €5 ¥4 i 2
;Y3 6l a7 |l YL ys ] T 571
1995 | 20059 .27 1 &4 Y5 { 57
=y 23060 27 2 Y5 - 51
f'—_‘:'r‘:' —.,77" .‘.'rf '?_‘/ j/./ﬂ . : ,SO
LI T | e T .73 <L 41 51
1C5 | 228 50 35| €9 ¥ - e .S
160y | 26755 L2541 45 g7 | i S
15,19 | oms i 25| 93 yes €N
)2 e8sds| — | — AN

229.90 | 6.} g4 47

Meter I.D. AZ2 kv o.95
Weight Collected, grams Leak Ckeck CFM i S
PRE- aé
POST- /1332.m~€
A. Total Weight
B. Condensate Volume, ml. H4g ml
C. Condensate Vapor Volume, 0.00267 X _ U60 + ™m  x B, cu. ft. 2.43
B.P + Pm/13.0
D. Total Sample Volume, Vm + C, cu. ft. 232.2
ad.9770
E. Sample Volume, D X 520 x B.P. + Pm/13.6 6 X Hoisture corr., DSCF 208,53

460 + 9.9

F. Concentration, 15.43 x A/E, grains/DSCF

G. Stack Gas Flow Rate, DSCFM

H. Emissions, 60 x G x F/7000, 1lbs/hr
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TRUESDAIL LABORATORIES, iiC. S Ere 11150t
Sampling Station ZA/JERAETED - Ou7ec7  Date :z../: y /KJ’
WATER VAPOR AND GAS DENSITY CALCULATIONS
Percent Water Vapor in Gases
A. - Gas pressure at meter, in. Hg. (absolute) 28 CE
B. Vapor pressure of water at impinger temp., in. Hg. J. 3240
" C. Volume of metered gas, cu. ft. 229.9¢
D. Volume of water vapor metered, B X C/A, cu. ft. 2.0
E. Volume of water vapor condensed, cu. ft. 2.92
F. Total volume water vapor in gas sample, D + E, cu. ft. S.c2
G. Total volume of gas sample, C + E, cu. ft. 222.723
H. Percent water vapor in sampled gas, 100 x F/G 2.
GAS DENSITY CORRECTION FACTOR _
S
T Wt./Mole
Component Volume Percent/100 x Moisture Correction x Mol. Wt. = Wet Basis
Water g.c2t 1.0 18.0 | 0.346
Carbon Dioxide Dry Basis g. 9788 44.0 H
Carbon Monoxide Dry Basis 28.0
Oxygen Dry %;sis C4IL0 32.0 6.572
Nitrogen & Inerts Dry;—]gasis G.6750 28.2 | 21.988
Average Molecular Weight 28.756
J. Density of gas referred to air = Av. Mol., Wt. = c.99323
26.95
K. Gas density correction factor \:/_TJ_OB = 1.003_
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12/29/87 METER #003 RUN 1
CBP: 30.02 WET: 12.208
DRY: 12.277
dY: 0.994
WET TEST #1 DRY TEST #1
VOL dP T in C CFH VOL dp T in F
0,000 KRRKRRRKKKKKKKRRRE | 0.30 | 50.43 RRKKRKKKKKKERERRRX
1.000 D.08 15.8 | ' 51.41 0.10 52
2,000 0.08 15.% H 52.38 0.10 52
3.000 0.08 15.9 | - H 53.37 0.10 52
4.000 0.08 15.9 | 4 54,35 0.10 53
4.000 XFRRXAKKIKRKKKKXRX | o 0,49 ! 55.34 REKEAEIN KKK KKK K KKK
5.000 0.17 15.9 | o H 55.34 0.27 53
6.000 0.17 15.9 | : 56.34 0.28 53
7.000 0.17 15.9 | : 57.34 0.28 53
8.000 0.17 15.9 | H 58.32 0.28 53
8.000 x¥kkkxkakksikkkkkkkk | 0.69 | 59.32 KKKKKKKKKKKKKKKKKK
9.000 0.28 15.9 | i 59.32 0.52 53
10.000 0.28 15.9 i 60.32 0.52 54
11.000 0.28 15.9 | i 61.32 0.52 54
12.000 0.28 15.9 | ' 62.31 0.52 54
0.001 *XRAXKKAKKKKAKNAKKKK ! ! b 33333333 THITTTL
12.001 0.16 15.9 11.88 0.30 53
61.0 in F
CALCULATION:
528 30.02 + 0.16 / 13.8
RET, SCF: 12.001 * ——----- X (mmmmmm e ) =2 12.208
521 29.92 '
528 30.02 + 0.30 / 13.6
DRY, SCF: 11.880 ¥ ————-—-- ¥ (m—mmm e mm e ) = 12.277
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12/29/87 METER #003 RUN 2
CBP: 30.04 WET: 12.217
T in F: 71 DRY: 12.235
dy: 0.999
WET TEST #2 DRY TEST #2
YOL dp T in C CFM YOL dp T in F
70,000 RREKIRKKKKIKKIKERR | 0,31 | 62,31 KROKKKKKKKKKKKIKEK
1.000 0.08 15.9 H 63.30 0.10 55
2.000 0.08 16.0 | : 64.29 0.10 55
3.000 0.08 16.0 - H 65.27 0.10 55
4.000 0.08 16.0 . : 66.24 0.10 55
4,000 FREKKRRKKKKKARKKRNK |~ 0.52 ! 67 .24 XHXEKKEKXKAKXKKEKKKK
5.000 0.17 16.0 | -~ \ 67.24 0.28 55
6.000 0.17 i6.0 | H 68.24 0.28 55
7.000 0.17 16.0 | \ 69.23 0.28 56
8.000 0.17 16.0 ! ! 70.21 0.28 56
8.000 *kAKKKKKKAKKKKKKKK ! .70 T1.21 FXKKRERKKKAKKKK KKK
9.000 0.28 16.0 | ' 71.21 0.53 56
10.000 0.28 16.0 | ' 72.21 0.53 56
11.000 0.28 16.0 | H T3.22 0.53 56
12.000 D.28 6.0 | : 74.21 D.53 586
0.002 FRAKKEREKKEKKKRKKKK | ! K 3K o K 3 AR K K R K K OK K K
12.002 0.16 16.0 11.90 0.3 56
61.0 in F
CALCULATION:
528 30.04 + 0.16 / 13.8
WET, SCF: 12.002 * ~——e—- X (————mmmm e ) = 12.217
521 29.82
528 30.04 + 0.30 / 13.8
DRY, SCF: 11.800 * -=--uc-- K (—mmvrermm e e )y = 12.235
516 29.92

APR 1711988
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12/29/87 METER #010 RUN 1
CBP: 29.96 WET, SCF: 12.182
T in F: 72 DRY, SCF: 12.073
ay: 1.009
WET TEST #1 DRY TEST #1
VOL dp T in C CFM VoL dp T in F
T 0,000 KRRKKKRKKRRKKKERRKK | 0.28 | 29.57 RKERKXXKKKKAKKIKKR
1.000 0.06 16.3 ! H 30.55 0.10 58
2.000 0.06 16.3 | : 31.53 0.10 58
3.000 0.086 16.3 | - H 32.51 0.10 58
4.000 0.06 16.3 ' 33.50 0.10 58
4.000 *xxkxkkkkkkkkkkxkxx ! ~__  0.50 | 34 . 4T HKACKRKRK A KKK KK KK KK K
5.000 0.14 16.3 | - : 34.47 0.29 58
6.000 0.14 16.3 | H 35.46 ¢.29 58
7.000 0.14 16.3 | d 36.45 0.29 57
8.000 0.14 16.3 | ' 37.42 0.29 57
8.000 *RAKKKKKKKKKKRKKKK | 0.68 | 38 .42 HRKKKAKNK KKK KKK K KKK
9.000 0.23 16.3 | H 38.42 0.55 57
10.000 0.23 16.2 | ' 39.41 0.54 57
11.000 0.24 16.2 | H 40.40 0.54 57
12.000 0.24 16.1 | H 41.39 0.54 57
0.000 ¥ARKKEKKKKNKKEKRKK ! ! AR KK KK KKK AR KKK K
12.000 0.15 16.3 11.82 0.31 58
61 in F
CALCULATION:
528 29.96 + 0.15 7 13.8
WET, SCF: 12.000 * ------- X (==mememmmee—ee e e ) = 12.182
521 29.92
528 29.96 '+ 0.31 / 13.6
DRY, SCF: 11.820 ¥ ——-wce—- X (m=mrvemer e e ) = 12.073
518 29.92
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12/729/87 METER #010 RUN 2
- CBP: 29.96 . WET, SCF: 12.184
T in F: DRY, SCF: 12.046
ay: 1.011
WET TEST #2 DRY TEST #2
VOL dp T in C CFM VOL dP T in F
TTT0.000 sRkRRKRKKRKRKIKKRE | 0.30 | 41.39 FEARKKAKKKKIKKKAKK
1.000 0.06 16.0 ! ' 42.36 0.10 56
2.000 0.06 16.0 ! ! 43.35 0.10 56
3.000 0.06 15.9 ! - ! 44 .33 0.10 56
4.000 0.06 15.9 ! ; 45,30 0.10 56
4,000 REEREREREREAAKRAKNKK | 0.51 : 46 .28 RO AEOROR RO X
5,000 0.15 15.9 ! o ' 46,28 0.30 56
6.000 0.15 15.9 | ' ! 47.26 0.30 57
7.000 0.15 15.9 ! : 48 .24 0.30 57
8.000 0.15 15.9 ! ' 49.21 0.30 57
8.000 sokokorkokorr ok OO R XK : 0.68 H 50.20 ************ﬁf*****
8.000 0.24 15.9 | ' 50.20 0.55 " 57
10.000 0.24 15.9 ! ! 51.19 0.55 58
11.000 0.24 15.9 ! H 52.17 0.55 58
12.000 0.24 15.9 ! ' 53.16 0.55 58
0.002 ¥EREEKRKRKKKKKERERK | ! XK AHAOK KK KA KA KK KKK KKK
12.002 0.15 15.9 11.77 0.32 57
61.0 in F
CALCULATION:
528 29.96 + 0.15 / 13.86
WET, SCF: 12.002 % —-————n S G ) = 12.184
521 29.92
528 29.96 '+ 0.32 / 13.6
DRY, SCF: 11.770 % —--——ee X (--ecocmmmmnmmm————————— e ) = 12.046
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14201 FRANKLIN AVENUE
TUSTIN, CALIFORNIA 2680
AREA CODE 7t4a e 730-623%
AREA CDDE 213 & 225-1564

CHEMISTS - MICROBIUOLOGISTS - ENGINEERS

RESEARCH - DEVELOPMENT - TESTING

Intermetro Industries CABLE: TRUELABS
9393 Arrow Highway April 5, 1988
CLIEN
ENT Cucamonga, CA 91730 DATE
Attention: Duane Ostrum ‘ RECEIVED Feb. 24, 1988
SAMPLE LABORATORY NO. 25830
Source tests for chromium on scrubber
P.O.#: 22926

ECEiv/mm &
INVESTIGATION RECEIVED APR 2 2 1988

Total and hexavalent chromium

RESULTS

~
-
On February 24, 1988 representatives of Truesdail Laboratories,
Inc. conducted source tests on the inlet and outlet of a scrubber
for total and hexavalent chromium at the Intermetro Industries

facility in Cucamonga, California.

A six hour isckinetic sample was collected at each sampling loca-
tion by the wet impingement method (SCAQMD method 5.1). The sam-
pling train consisted of a glass probe connected with Teflon
tubing to a set of Greenburg-sSmith impingers charged with 200 mls
of 0.1N NaOH and followed by a Teflon filter on a glass fiber
backing filter, vacuum pump, and a dry gas meter.

The flue gas flow rate was determined at both sampling locations
by measuring the average velocity head with a Standard Pitot tube
-connected .to a Magnehelic differential pressure gage, and by
measuring the average temperature with a chromel-alumel thermocou-
ple connected to a Micromite potentiometer. SCAQMD methods 1.1
and 2.1 were employed to determine the matrix of traverse points
and sampling rates.

The scrubber outlet flow rate was determined to be cyclonic and
the angle of maximum velocity head was measured at 45° for each
traverse point. The isokinetic sampling rates were calculated
from the actual velocity head and sampling was conducted at 450
for each traverse point. The emissions rates however were calcu-
lated from the corrected flow rate (i.e. The flow rate perpendicu-
lar to the duct cross sectional area which was determined from the
cosine of the flow angle.

This report applies only to the sample, or samples, investigated and is not necessarily indicative of the quality or cendition of apparently identical
or similar products. As a mutual protection to clients. the public and thesc Labnratories, this report is submitted and accepted for the exclusive
usc of the client to whom it is addressed and upon the condition that it is not to be used, in whole or in part. in any advertising or publicity matler
without prior written authotization from these Laboratories.




TRUESDAIL LABTIATORIES, INC. M

Intermetro Industries
Laboratory No. 25830

T sopy

Sampling trains were prepared by scaking all impingers for 12
hours in 50% nitriec acid, then rinsing three times with distilled
water and charging with 100 mls of 0.l1N NaOH. All probes and Tef-
lon tubing were rinsed on site with 50% nitric acid and washed
three times with distilled water. Samples were recovered by
measuring condensate gain and rinsing the probe, Teflon tubing,
and impingers twice with 0.1N NaOH and once with 0.1N nitric acid.

The total chrome was determined by atomic absorption with a
graphite furnace and the hexavalent chrome by the diphenylcarba-
zide colormetric method. The analyses included calibration curves,
spike recovery, and a blank sampling train.

The results were as follows:




i

TRUESBAIL LABCATORIES, InMC.

INTERMETRO INDUSTRIES

Flue Gas:

Temperature, OF
Velocity, ft./sec
Static Pressure, in HO
Duct Diameter, in.
Duct Area, Sq. Ft.
Gas Volume: ACFM
SCFM

DSCFM

Moisture, % by Vol.

Chromium:

Sampling Time

Sample Volume, DSCF

Concentration, PPB
Total Cr

Concentration, mg/m3
Total Cr
Cr+6

Emission Rate, lbs/hr
Total Cr
Cr-{—s

Removal Efficiency, %
Total Cr

Scrubber Water, PPM
Total Cr
Cr+6

2-24-88

Scrubber
Inlet

72
36.4
~2.4
22

2.64

5,780

5,380

5,300

1.6

10:30 - 16:40
229.72

503.
431,

S 101

- 0.95

0.022
0.019

645.
320.

seranner (COBEN/7

OQutlet

65
43,1%
-2.3
22
2.64
6,820.%
6,430.%
6,290.%
2.2

10:25 - 16:34
208.33

1.0
<0.3

0.0023
<0.0006

0.00005
<0.00002

99.5
>99.9

*Cyclonic flow was corrected to perpendicular flow.

Respectfully submitted,

TRUESDAIL LABORATORIES, INC.

)

egh [Gosun)

S. Hugh Brown, Supervisor
Air Pollution Testing
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Sampling Locaticn: IWeare7ro - %{ ; § Static PIessure, Pa.

Test Xo.: 5 b «%[*\1110883“‘”“:" Peessuce ~2.40
‘ "a%es
Vel. Velo- Vel. Velo- | Vel.
Head | Temp. [cirzy Head | Tomp. | cicy ’ Head | Temoo :.d,_.';. )
Point; H,0" °F £=/scci Point| HaQ" T fr/sec Poine] H.ov | ¢ f-;se..
¢5 1 v U a70 ) 72 V93220 7 | .24l 72 | 36.2xd - |
bl 2z L afs | 2 dg9uat 2 om0t 73 1 ap 90l [ |
26 3 ey 22 t2vuzd 2 | L um ) 7o) 2Rasl | I
Se. | vt ooel -9/ b 2203l Y} 250 73 1 333U | f
L5 | a7al 77 ta3ze5l & b, 22l 73 | 2%.51 l [
72¢ | @ A<D 72 {2yl ¢ 1 .33z 72 | 35,94 1 | | .
20 7 | LacEl 92 136.60) 7 | L34t =3 | 4002 | | ! -
s | gt 2os| 7/ 1273920 2 | 225] 723 | dpidd l i
R | 9 ol 7/ LSl 9 | L 3es | 73 | odpad | |
Ry | 70 a7 ol e | 270 7270 Higg | ]
2054w =20l 72 12356~ 1 .220] 72 | 3930 q ‘
s vz A g0l 720 L 2uas] 2 | o¢ol 12 1 25.00 i l R
| P | T | I - | |
i I Y ) | | | i
I | I R I I b i
l | ! | L l | l I | %
’ | ] L | | | ] [ | [
LEAR CHECX EQOUIPMENT TIDENTIFICATION
PRE v BOST _ MAGNEEELIC _AGYY (1/z*)
MICIOMITE &
A. AVERAGE VELOCITY (ZSAVE: .::.SZ)f:,’sec ‘ 3645
B. P"_—""';.:ETCE POTNT Ta"'foc:::r: c:.ams-) £x/sec '
€. AVERAGE VELOCIT .._-.".'.".-'.P.‘_-";?C: :-.) ft/sec
D. FLUE FACTOR C/3 ‘ ' T
Z. PITOT "UB‘:‘ CORRECTICH ‘.«:"'::-z & sur /.0
F- Cis nms::rv CORRECTZON -.\c:"ap 1.002
G. CORPECIED VELOCITY, AXE:T, ft/sec. 3451
0T, AXDxENT, £:[/sec .
E ARZA OF FLUE,. 5Q. FZ. 2. ¢
3J. AVERAGE FLUE r'\wz?.m v _JZ
X. FLOW nm, G xHx60, CN 5785
L. FLOY RATE, K % _ 520 x BP + Ps/13.6, SCM  _ .
A %60 + J 29.9 - 2,382
O. %D

M. ncw RATE, L x MOISTURE COIR., DSCTM 52%%




TRUESDAIL LABORATORIES, lN@@[@YMtE: 2/2 s/

APR1:19gg
Sampling Location: ZNTERMETRO = TnetT Barometric Pressure: >3 (-
Test No. . Nozzle Diameter: Vu*
Gas Meter
Inpinger
Reading | Press. | Temp. | Temp.
cu. ft. ! in. Ho0| ©F OF Sample
Time vm Pm T Ti Point | CFM .
7
2o | 79,771 ©.70 76 - 1, N. 7/ ‘/
ue | 0206 | 6.7 g0 | 49 2 0.7 '
vicon | oMoy L S TS H% 3 0.1%
e (,I'Lb\‘], 070 8'(0 q‘7 4 07"’
Wwa~ | 20 076 83 {/7 4 0.74
ool 38 | BTl gl H7 v O .7
00 | pieas | o078 77 51 B O 7l e
Tl pe7. 6yl O.%3 g2 7 < C.77
e ] wdsel et | gy 4, ¢ 0.77
I
-] eR0¥7 | 6.3 9% 4y< . afde
iz oot L9270 .9 Jo\ LS. o.g
o | Tirqu| 0.77 fov 47 ] | cZ
R 7’7‘(3(2 - i L{x .

Weight Collected, grams

A. Total Weight

Meter I.D.

B. Condensate Volume, ml.

C. Condensate Vapor Volume, 0.00267 X

Leak Ckeck

PRE-

POST-

460 + Tm X B, cu. ft.
B.P + Pm/13.6

D. Total Sample Volume, Vo + C, cu. ft.

E. Sample Volume, D x 520 x B.P. + Pn/13.6 x Moisture corr., DSCF
29.9 :

160 + Im

F. Concentration, 15.43 x A/E, grains/DSCF

G. Stack Gas Flow Rate, DSCFM

H. Emissions, 60 x G x F/7000, lbs/hr




I

. . ARINTDINV
/s TRUESDAIL LARORATORIES, IMC. MU[I n

Sampling Location: JA/7E2AMETTRD = INLET

Ata: 3/;’%/5(

Barcmetric Preasure: =T.&7

Test No. Nozzle Diameter: Yy*
Gas Meter .
Impinger
Reading | Press. | Temp. | Temp.
cu. ft. | in. HpO0| ©F OF Sample
Time Vm Pm Tm Ti Point | CFr
gayn L wsee| 04T ) 93 — 2 0,53
RS 715.00| p y4 9y Y2 Z 0.53
~Nio | 3373l 2.0 | Qy L3 7 O
rdcs| Zos 2} .52 GU Y g 0.4
ito | sl 0.54 1 ay 8__ L S D.03%
it B AR TI EN a4 BN H9 & p.LL
ST I e L 49 ¥ 0.3y
“| Zeussl ol F 1ol 49 0.73 e
I L L /00 dy eI
Ty S o FE 170 vz - A c.FL ,‘:g;
w10 <. K 17 ard e LE_'L 0.3¢
i 2 22649 022 95 48 n 0.17
B e A2 — 49 ‘
i
257.42] 0.63 193 4%
Meter I.D. & 8 _ M= ¢l
Weight Collected, grams Leak Ckeck CFM K.p s
PRE- .~ ——
POST- ~o /7 M3eomL
: 224 mL
~
A. Total Weight
B. Condensate Volume, ml. 24 mf
C. Condensate Vapor Volume, 0.00267 X 460 + Tm  x B, cu. ft. [ 22
B.P + Pm/13.6
D. .Total Sample Volume, Vm + C, cu. ft. 25%. ¢t
. ' 0.9£450
E. Sample Volume, D x 520 x B.P. + Pm/13.6 x Moisture corr., DSCF 229.72
460 + Tm 29.9 '

F. Concentration, 15.43 x A/E, grains/DSCF
G. Stack Gas Flow Rate, DSCFM
H. Emissions, 60 x G x F/7000, 1lbs/hr




. J(’M

TRUESDAIL LA.'-wnArnmm; inC.

Sampling Station ZaTeRMETED — TMLET

VD, bR 1119
Date z'/ C}@PV

WATER VAPOR AND GAS DENSITY CALCULATIONS

Percent Water Vapor in Gases

A. Gas pressure at meter, in. Hg. (absolute) 28, 70
B. Vapor pressure of water at impinger temp., in. Hg. 48,3364
C. Volume of metered gas, cu. ft. 25F 42
D. Volume of water vapor metered, B X C/A, cu. ft. F. o2
E. Volume of water vapor condensed, cu. ft. /23
F. Total volume water vapor in gas sample, D + E, cu. ft. <lz2s
G. Total volume of gas sample, C + E, cu. ft. 25%.¢5
H. Percent water vapor in sampled gas, 100 x F/G /¢
GAS DENSITY CORRECTION FACTOR - -

o Ta Wt./Mole
Component Volume Percent/100 X Moisture Correction x Mol. Wt. = Wet Basis
Water d.0/¢ 1.0 18.0 | ©0.28%
Carbon Dioxide Dry Basis <, 7570 uy.0 '
Carbon Monoxide Dry Basis 28.0
Oxygen Dryo ‘Bzalsis 69840 32.0 £.613
Nitrogen & Inerts Dryofa-ZZis G.98HO 28.2 | 21.9A

Average Molecular Weight 28 813
J. Density of gas referred to air @ Av. Mol. Wt. = ¢.995
28.95

K. Gas density correction factor =/ 1.00 = 1.062

J.
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. ' r.Q)’ J\/ '''' P TNIY
Sampling I-“’-‘-;d?nt ZNELCALLTTE = our/ Statie Prazsyrs, 23,
Test Ro.: At APR 111928 Barometeta ?‘e.,su:g. -2, 3
Ad
Vel. Velo- Vel. Velo- Vel. Telo-
Head | Temp. | elry ' Head | Temp. |eiry Head | Temo. | ciry :
®eint; H,0" °F £2/see! 20ine| HaC" 3 fo/seq Point] H.o" | T | e=fcme
05 | /| 9 5 Jedub s c5 | 7 VAt - |
S 2 w90 L5 | 4. Z ). O ¢ 1 | g2 i
2ol 21 ws 1 o5 lysadl 3 1 res) &7 16082 ; |
291 4 | cs (s Vst v} resle7 Jatk | {
S5t St es | e Psdsel 24 e Jee | (Ta3l | |
78 ¢ 5 oY Lsysel € | 75 | v~ | 54.04] T I I
MU a1 s 1oy | satel & | oo | 6L {UE20] | 1 ,
5] & ) 50 ey Vuwmadl g2t e et (853 | ] ]
AT s Vey tausel 91 10 tee 69351 | l r
Ao st e | EMrel 2§ Jio fee 1 1504 J {
ool g | eS| o | Sdiul s | reslel | 6955 | |
1) o V22 by tua®l o | 95167 | gesi] I l ; [
| i I | ! ' J I | ~ | 1
\ } | ~L J B i | i 1
| f i | | ' | - { 1
l 1 l ! | { l | f T
| | . | ‘ | I 1 i
LZAR CHECX EQUIPMENT IDENTIFICATION
PRE ~POST - MAGNEHELIC Pu> 2 {2z
' MICROMITE < _
. ] O"!; ’o)
A. AVERAGE m.ocm (-mv*f:.s:-: f:,'sec-(‘(go Toxtee 4N 42 3 4
3. rmwcv Ponrr VIZOCITY ("'v v*as*) ‘tfsec
. AVERAGE VELOCTTT (‘“..:".:'ZP.:":‘-.?C: Fr.) Et/ses |
, : :
D. FLUE I:‘AC"'DR c/3 -
. PIIOT "'U'B“ CORRECTICN m._\.s. < falid iz
F. GiS DENSTTY CORRECTION FACTOR ' [ 003 . !
G. CORRECTSD VELOCITY, AxE:F, ft/sec_ 43.0F le— 72" 1
or, AXDxZxF, ft/sen . :
E. AREA OF FLUE,. SQ. 7. 2.04
3. AVERAGE FLUE TEMPEATURE, °F (S.3%
X. TLOW PATE, G x H x 60, ¢ 6,222
L. TLOW RATE, ¥ % _ 520 x BR + Ps/13.6, 'SCPM
T 29.9 — £M32
' q75h
M. n.ow RATE, L x MordsUKE COmR., DSCRM £290
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Try (D S;f e heR 11T,
ESCAIL LABORATORIES, INC Qk_g O E@ Yees 2hobr

Sampling Location: IwTERMETED-OUTL Barometric Pressure: 2T:¢5
Test No, Nozzle Diameter: 3//" - Smm
Gas Meter
Impinger
Reading | Press. | Temp. | Temp.

_ cu. ft. | in. H0| ©F oF Sample CEm
Time vm Pm Tm Ti Point —

o5 los2.55) L¢3 | &9 — P 1]

r2's ) 242 5o | nR w5 2 T

RS B Y , 50 7 S0 2 12

AR B 2SI i o4 S

10251 g5 4% .sa g3 oran -1 .17

JIo<lo | 280 Y5 | €2 <7 & N

;1S5S | 1ib.ber 30 |92 &9 v LS

J 210 | 1a5 0 ,$a g4 ovls. < 73

;2T iEan e gl /9 < A

D0 | ol =51, 37 Y- > 7T

=N 2| %9 ¥/ i T

i 70 | 130 Dl 9u Y7 g

ek I i 1 — VA

_ Meter I.D. J0f£7
Weight Collected, grams Leak Ckeck CFM-

. PRE- v
POST~ .~

A. Total Weight

B. Condensate Volume, ml.

C. Condensate Vapor Volume, 0.00267 X 460 + Tm | ox B, cu. ft.
B.P + Pm/13.6

D. Total Sample Volume, Vm + C, cu. ft.

E. Sample Volume, D x __ 520 x B.P. + Pu/13.6 x Moisture corr., DSCF
460 + Tm 29.9 )

F. Concentration, 15.43 x A/E, grains/DSCF

G. Stack Gas Flow Rate, DSCFM

H. Emissicns, 60 x G x F/7000, lbs/hr




! N
wé $hl R g
_ TRUEEDAIL LARORATORIES, INC. (2 fosffeF s RFR 111982
Sampling Location: I TELCAETNO~ 007“7 Barometric Pressure: 77,65

Test No. Nozzle Diameter: </i4" -Smm
(Gas Meter
Impinger
Reading | Press. | Temp. | Temp.
' cu. ft. | in. Hx0| ©F OF Sample | (Fid
Time Vm Pm Tm Ti Point
/334 | 17906| 43 ) 96| — | 2 A
1myg ) 19996 Y3 | 4L b o A
oy 1 yeies | 35 | 8Ll 47 4 3 <3
1915 |ose.ee| o5 | 22| 9 v 53
VAR YR ISR .5
1995 |ocom) 27| sy | 5 1 & 5T
/524 | 2380 27 3L | Y5 B .57
AR Y2 S B B S0
,:" '.-.‘ D‘fﬂ‘ qo ' ? S":t \,//J ! gt .5(’
2<% | 025 50 35| &2 ¥7 — 1z S
;oo’/ 20755 251 @8 7 | i St
1519 | oz o/ 351 93 ys | €N
J2.24 1 285 Yy - - AN
22790} 5.1 g4 47

Meter I.D. A2 k~o.9%
Weight Collected, grams Leak Ckeck CFM SRy
PRE- !é
POST- M B32md
A. Total Weight
B. Condensate Volume, ml. 4g ol
C. Condensate Vapor Volume, 0.00267 X 460 «+ m X B, cu, ft. 2.4%
B.P + P0/13.6
D. Total Sample Volume, Vm + C, cu. ft. 232.2
7.977¢
E. Sample Volume, D x 520 x B.P., + Pm/13. 6 x Moisture corr., DSCF 208,53

460 + Tm 29.9
F. Concentration, 15.43 x A/E, grains/DSCF

G. Stack Gas Flow Rate, DSCFM -

H. Emissions, 60 x G x F/7000, lbs/hr




é..' TRUESDAIL LABORATORIES, i4C. '\;/@[J@\\,// 800 R 11 so0
Sampling Station ZATERAETED - Svress Date —"-A‘ y /T'
WATER VAPOR AND GAS DENSITY CALCULATIONS

Percent Water Vapor in Gases
A. - Gas pressure at meter, in. Hg. (absolute) 28 (F
B. Vapor pressure of water at impinger temp., in. Hg. d. 3240

" C. Volume of metered gas, cu. ft. 229.9¢
D. Volume of water vapor metered, B X C/A, cu. ft. 2,60
E. Volume of water vapor condensed, cu. ft. 2.42
F. Total volume water vapor in gas sample, D + E, cu, ft. S.c2
G. Total volume of gas sample, C + E, cu. ft. 232,23
H. Percent water vapor in sampled gas, 100 x F/G 2.2
GAS DENSITY CORRECTION FACTOR

~
S Wt./Mole
Component Volume Percent/100 x Moisture Correction x Mol. Wt. = Wet Basis
Water : g.c2t 1.0 18.0 0.3%6
Carbon Dioxide Dry Basis g. 976 44,0
Carbon Monoxide Dry Basis 28.0
Oxygen Dry Besis € 4380 32.0 | £572
Nitrogen & Inerts Dry'—?gasis ¢.67580 28.2 | 21.78%
Average Mc:;lecuiar Weight 18.3564
J. Density of gas referred to air = Av. Mol. Wt. = 0.9933
28.95

K. Gas density correction factor m = 1.003




A ERmMeTes
AN

ToThL.  CdeomE - 229, T2ver = (ACB

299\ e xOIDK « lwm  22F | OO Joxf,

o

k. 62093 In>A Wk,  B3L =

= oS0 T = Lo "Yme |
LES =  OSh T N Ye0x5719% | 2.4 O s C
e 379, oo, oo i __

.

-

HEYMAENST  cupoenE

WEO 13y OO » Im » 23K, 100U _ioxF

& 52.m Imén ImE 2830 -
= 0.43) T Mo
| = 0945 "3fw
B - oM (FrGax 520 - LRx 10 IS (s
oy |

HH, oD, o0 | -




et APR 1 1388

ANV

CORFY
ToERmETR 590 m

208‘%'35":" ‘ .

Suner 0.0 .
1ot - 0.0h T 0.0° L g .
OOT = o35 md o \OCO8, [oxe o £

Lown,  £23m L 28
O‘-\ w‘-\& . O‘?)SZX 52!3 \n\\(\f\ m
=~ O. ' |
)
. 5.002 mjlm% ;x(o-ﬁ. LS C*_j"
= D.col . Tm LOx (290 _ > o
- \(5_2‘% . 4
L - Qooji’ﬁ PPSE80 .
TL ]
W-Q\ g g\ ol
2_ 5Fed 100k, 1w &
Vg o332k ;5;_‘25 ey
- .0 > |
e |

£ O.000D FrM

M| =

e

~ 4 llSS #IO -iT‘\';

P 3 52 360 x 6.Q "

LS - O'OOO%S"H O o0
He-
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METER CALIBRATION

———
—

PERET
din

Pt e

12/29/87 METER #003 RUN 1
CBP: 30.02 WET: 12.208
DRY: 12.277
dy: 0.994
WET TEST #1 DRY TEST #1
VoL dP T in C CFM vOL dp T in F
0,000 KRRkKRKRERERRKKRKRK | 0.30 | 50.43 KERKKKRKKKEKEKEKKXKK
1.000 0.08 - 15.98 ! : 51.41 0.10 52
2.000 0.08 15.9 ! ! 52.38 0.10 52
3,000 0.08 15.9 ! - : £3.37 0.10 52
4.000 0.08 15.9 ! ! 54,35 0.10 53
4,000 3K 0K KK KRR R OR KKK K : s 0;49 : S5 .34 RN KK K K KK R KKK
5.000 0.17 15.9 ! L 55,34 0.27 53
6.000 0.17 15.9 ! : 56.34 0.28 53
7.000 0.17 15.9 ! : 57.34 0.28 53
8.000 0.17 15.9 | '° 58,32 0.28 53
8,000 kiR K Kok k¥ K KK KK : 0.69 ) 59.32 *************}****
9.000 0.28 15.9 ! : 59.32 0.52 53
10.000 0.28 15.9 ! ] 60.32 0.52 54
11.000 0.28 15.9 ! ! 61.32 0.52 54
12.000 0.28 15.9 ! ' 62.31 0.52 54
0.001  ®okkorororor KoK R KOK KOk X koK : : b33+ 93 4333343 4+ 4444
12.001 0.16 15.9 11.88 0.30 53
61.0 in F-
CALCULATION:
528 30.02 + 0.16 / 13.6
WET, SCF: 12.001 % ——m—mmw X (mmmmmmem—m—me e m e —e— e ) = 12.208
521 29.92
528 30.02 + 0.30 / 13.6
DRY, SCF: 11.880 X ——-mw-em X (~mmmmmmm e ———————— ) = 12.277
513 29.92

APR 111988
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AR e A e e e AR AR e e e S A S A ot Tt A - —— -
_—— e T MR e e e EE Em Tm B e A e v e e b ol e S L S e S e W S R R e e MR M S TER N TS R G MG W -

. e e v AR e S S T e S S S e S S S St e e e o ————— -

12/29/87
CBP: 30.04
T in F: T1
WET TEST #2
VOL dP T in C
0.000 EARRKKAKIKA KA KKKKK |
1.000 0.08 15.9
2.000 0.08 16.0 |
3.000 0.08 16.0 !
4.000 0.08 16.0 |
4.000 XEKRKKKKREKKKKKKKNK |
5.000 0.17 16.0
6.000 0.17 16.0 |
7.000 0.17 16.0 |
8.000 0.17 16.0 |
8.000 HKAKRAKKKKKIKKKKKK )
g.000 0.28 16.0 |
10.000 0.28 16.0 |
11.000 0.28 16.0 !
12.000 0.28 16.0
0.002 *KERRKRKKKKAKKKKKKK
12.002 0.16 16.0
61.0 in
CALCULATICN:
528
WET, SCF: 12.002 % ~-—-—--
521
528
DRY, SCF: 11.900 * ————=mn
516

METER #003 RON 2
WET: 12.217
DRY: 12.235
dyY: 0.999
DRY TEST #2
CFHM YOL dp Tin F
0.31 | 62 .31 KKK AOK KK KK HOK K K
' 63.30 0.10 55
H 64 .29 0.10 55
- H 65.27 0.10 55
' 66.24 0.10 55
S 0.52 | 67 .24  Fodokokdok ok k¥ KKK AKX K
T ! 67.24 0.28 55
H 68.24 0.28 55
! 69.23 0.28 56
: 70.21 0.28 56
.70 | T1.21 RKKKKAKKKKKKKKAA KK
! 71.21 0.53 56
H T2.21 0.53 56
' 73.22 0.53 56
H 74.21 0.53 86
! e K K ok 3K Kk K KK 3 oK K K K K K
11.90 0.3 56
F
30.04 + 0.168 / 13.6
e bttt ) = 12.217
29.92
30.04 "+ 0.30 s 13.58
¥ (mmmmmmmmmemo oo s ) = 12.235
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METER CALIBRATION D
12/29/87 METER #010 RUN 1
CBP: 29.86 WET, SCF: 12.182
T in F: 72 DRY, SCF: 12.073
day: 1.008
WET TEST #1 DRY TEST #1
VoL dpP T in C CFH VOL dpP T in F
TTT0.000 RRKRKRKKKKAKEAKARE | 0,28 | 29.5T FKREKKKRALEKKKAKKKK
1.0040 0.06 16.3 | ' 30.55 0.10 58
2.000 0.06 16.3 | H 31.53 0.10 58
3.000 0.06 16.3 - ! 32.581 0.10 58
4.000 0.06 16.3 | : 33.50 0.10 58
4.000 *EXKKEKKXKKKKKKKEKEK |~ .50 | B4 AT RARKAK KKK K A A K KA KKK
5.000 0.14 16.3 | 7 N 34.47 0.29 58
6.000 0.14 16.3 | H 35.46 0.29 58
7.000 0.14 16.3 | ! 36.45 0.29 57
8.000 0.14 16.3 | : 37.42 0.29 57
8.000 ®ERKKKKKKKKKERKKKK ! 0.68 38 .42 XEXKKKKKKKEKKEKKK KK
9.000 0.23 16.3 | : 38.42 0.55 57
10.000 0.23 16.2 | ' 39.41 0.54 57
11.000 D.24 16.2 | H 40. 40 0.54 57
12.000 g.24 16.1 | ' 41.39 0.54 57
0.000 XHKEKXKKRKKKKKKKKK ! ! 33K K K K kKKK K K K K K
12.000 0.15 16.3 11.82 0.31 58
61 in F
CALCULATION:
528 29.96 + 0.15 s/ 13.8
WET, SCF: 12.000 * ==wc—-weu- X (=~ mmmrr e } = 12.182
521 29.92
528 29.96 + 0.31 /7 13.86
DRY, SCF: 11.820 * —=v-—== X (m=mmrmmmmem e mm e m e ) = 12.073
518 29.82
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HETER CALIBRATION

—————— i ———
et rtrTrrr

i QPR111988

12/29/87 METER #010 RUN 2
- CBP: 29.86 . WET, SCF: 12.184
T in F: DRY, SCF: 12.046
dy: 1.011
WET TEST #2 DRY TEST #2
VOL dp T in C CFM VOL dP T in F
"'Bf666';;;;;;;;;;;;;*****'?"""6430 ' --;1,39 *x*x*****;;;;;;;;;
1.000 0.06 16.0 | ' 42.36 0.10 56
2.000 0.06 16.0 | ' 43.35 0.10 56
J3.000 0.08 15.8 |} - ' 44,33 0.10 56
4.000 0.086 16.8 | f 45.30 0.10 56
4,000 sxokkokkkxkkkiokkkxk ! N 0.51 ! 46 .28 XXKEKKKKKKKE KKK KKK
5.000 0.15 15.9 | ) : 46.28 0.30 56
6.000 0.15 16.9 | ‘ 47 .26 0.30 57
7.000 0.15 15.9 | ) 48.24 0.30 57
8.000 0.15 15.9 | : 49.21 0.30 57
8.000 XRRRXEKKKEKKKKXEKK | 0.68 | 50.20 *RKAKKKKAKKKKKKKKKKK
9.000 0.24 15.9 | ‘ 50.20 0.55 - 57
10.000 0.24 15.9 | A 51.18 0.55 58
11.000 0.24 15.9 | " 52.17 0.55 58
12.000 0.24 15.9 i 53.16 0.55 58
0.002 :kdokkkkRRRXKRRKKKR | ' A KKK K A A KK KK K K
12.002 0.15 15.9 11.77 0.32 57
61.0 in F
CALCULATION:
528 . 29.96 + 0.15 / 13.8
WET, SCF: 12,002 * —=---—- X (==mmmmmm e e e ) = 12.184
521 29.92
528 28.96 + 0.32 / 13.6
DRY, SCF: 11.770 * ----um- ¥ (——wwmrmm e ) = 12.046
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HICROMITE CALIBRATION

3/16/88

DATE:

. WA E S m e S - ma e -

- . — A wam

HIGH

MED

LOW

w i ®

- 213.
- 213.

o~
el
N

1

THERM

100 C - 212 F

AMBIENT AIR BOILING WATER

ICE WATER

(THERMOMETER #280-6,

#280-4)
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COPRPY

MAGNEHELIC CALIBRATION

3/16/88

DATE:

MED

0.472

]
]
t
]

0.248

+
]

0.248

0.055 } 0.057 |

- AMT78 |}

172"

—— e - ———

1
+

-

1.042

1.000

(CALIBRATED WITH DWYER - HMICROTECTOR)

- M28

2"






