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. EXECUTIVE SUMMARY

Emission testing was performed on three exhaust ventilation lines at the
Building 195 Plating Shop, Norfolk Naval Shipyard, from 11-18 March 1985. The
test results are as follows:

A. Line 65 (hard chrome plating):

1. Emission Testing. The average chromic acid (Cr03) outlet
emission rate was .,002 lb/hr, well below the Virginia emission limit of .04
lb/hr. The collection efficiency of the demister was high, averaging 95.7%.
A demister is superior to a wet scrubber for comtrolling chromic acid mist
emissions in this application because a demister produces a concentrated, low
volume wastewater resulting in reduced wastewater treatment costs.

2. Ventilation. The local exhaust hood system for the single hard
chrome plating tank (tank 65) on Line 65 is inadequate. A single lateral
exhaust hood on the 4-foot wide tank does not provide sufficient ventilation.
Recommend that a second lateral exhaust hood be installed on tank 65. Tank 65
and tank 63 (Line 63) are identical in function and size. Recommend that a
second lateral hood also be installed om tank 63.

B. Line E (hydrochloric acid, caustic):

The average hydrochloric acid (HC1) outlet emission rate was 2.5
1b/hr, well above the Virginia emission limit of 0.05 1b/hr. The average
caustic (NaOH) outlet emission rate was 0.17 lb/hr, equal to the Virginia
emigsion limit of 0.17 1b/hr. The collection efficiency of the Line E wet
scrubber was low, averaging 28% om HCl, The poor collection efficiency is
primarily attributable to improper operation of the scrubber spray system.

Broken flowmeters and a lack of sufficient flow monitoring devices
make proper operation of the scrubber spray system a matter of chance.
Recommend that the following repairs and modifications be made to the Line E
scrubber:

1. Repair the two flowmeters.

2. Install a sight glass to monitor sump liquid level.

3. Install two viewports at the spray nozzle level to monitor spray
nozzle function. :

4. Clearly identify all flow control valves on the scrubber piping
network.

The scrubbers on Line E and Line D are identical. Recommend that
the above repairs and modifications also be made to the Linme D scrubber.

C. Line A (heavy metal plating):
The average cyanide outlet emission rate was .007 lb/hr, below the

Virginia emission limit of .02 lb/hr. Air pollution control equipment is not
tequired.
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NOMENCLATURE .

Symbol Unit Description .

Ag 1a2 Stack cross sectional area
CF Cubic feet .
CM Cubic feer per minute
BHP Brake horsepower .

Coq 4 Measured carbon dioxide content .

COom SCTM | Carbon dioxide measured flow rate =

(C02)(Qs)/100 _ _

Cp Pitot tube calibration factor .

Dn inches Nozzle diameter .

Dp microns Particle diameter

- DSCF Dry standard cubic feet .
DSCFPM Dry‘ sfandard cublc feet per minute,

Dps0 microns Mass mean particle diameter .
fpm | Feet per minute ;

G 32.1725 ft/sec Acceleration due to gravity ’
g o Granm | .
ar Grain, 1/7000th of a pound
hp ' Horsepower .
hr Hour

1 4 Isokinetic ‘ .
1h . Pound
par) Kilowatt .

AL Z Percent moisture in stack gas by volume .

HE 4 Mechanic2l efficiency

Mg ' Mole fraction dry gas - .

- ®
iv %



. Symbol Unit | Deseription
. u Micron, 1 x 10-6 meters
: ng Milligram, 1 x 10-3 grams
. Mg g Particulate weight collected on probe
and filter
. Me g Particulate weight—total
My g Mass of water in particulate train
. MW 1b/1b-mole Molecular weight of stack gas
MW,ip 28,9641 Molecular weight of air at standard conditions
. 1b/1b-mple
Mg 1b/lb-mole Molecular weight of dry stack gas
. Mﬂ’gzo 18.0153 1b/1b mole  Molecular we:I-.ght: of water
. 02 A Measured oxygen content
Pb "Hg absolute Barometric pressure
. Ps | "HBg absolute Stack pressure
ap “Hs0 Velocity head of stack gas
. Pged 29.92125 “Hg Standard barometric pressure
. C.zs DSCFM Stack gas dry flow rate
R - 21,85 "Hg- Universal gas constant
. ¢£3/1b-mole-R®
RPM Revolutions per ainute
. SCF Standard cubic feet
se “Ha0 Static prassure
. tamb °F Ambient temperature
Em °F Control box meter temperacure
. Te ain Net time of test
tg °F Stack gas temperature
. Tsed 528°R Standard temperature
@
v




Symbol  Unit
Vo £e3
Va DSCF
std
Vg fpm
' nl
Vo £r3
gas
AHE "H20
pair 0.075224
1bs/fe3
e e
pE 0 0.99824 g/ml

Description

Volume of dry gas sampled @ meter conditioms

Volume of dry gas sampled @ standard
conditions

Stack velocity @ stack conditions

Total water collected in impingers and
desiceant

Volume of water vapor collascted @ standard
conditions

Orifice pressure drop across meter

Density of air at standard conditioms
Density of water at standard coanditions

Density of water at standard con&itious

Standard conditions are 68°F, 29.92126 "Hg
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Symbol

Ag*

‘AgCN

A1+++

Cd++
c1- |
CN™
cr+3
Ccr+6
Creot
Cr03
Cu*+
CuCN
HCL
HNO3
K+
KCN
ROH
Na*
NaCN
NaOH
NO3
SO

Zn*t

Description
Silver ion

S§ilver Cyanide
Alyminum ion

Cadmium ion

Chloride iom

Cyanide ion

Trivalent Chromium ion
Hexavalent Chromium ion
Total Chromium ion
Chromic Acid

Copper iom

Copper Cyanide
Hydrochloric Acid/Muriatic Acid
Nitric Acid

Potassium iom
Potaggium Cyanide
Potassium Hydroxzide
Sodiwa iom

Sodium Cyanide

Sodium Hydroxide
Nitrate ion

Sulfate ion

Zine ion

vii







920000000000 00000000

I. INTRODUCTION

In response to a requestl from the Atlantic Division, Naval Facilities
Engineering Command (LANTNAVFACENGCOM), Norfolk, Virginia, the Naval Energy
and Environmental Support Activity (NEESA) source emission test (SET) team
tested emissions at the Plating Shop, Building 195, Norfolk Naval Shipyard
(NAVSHIPYD), from 11-18 March 1985. Emission testing was performed on Line 65
(hard chrome plating), Line E (hydrochloric acid, caustic), and Line A (heavy
metal plating).

The collection efficiencies of the pollution control devices on Line 65 and on
Line E were measured by performing emission testing simultanecusly at the
inlet and outlet of each device. Chromic acid mist particle size distribution
measurements were made at the Line 65 inlet test site using a cascade
impactor. A sedimentation chamber was used at the Line E inlet test site to
measure the particle size distribution of the hydrochloriec acid (HCl) mist.

I1. TECHNICAL BACKGROUND

A retrofit of the Building 195 Plating Shop was commissiomed in 198l by the
Norfolk Naval Shipyard to modernize the facility. The retrofit is nearing
completion, and portioms of the Plating Shop have been operational since late
1983. Emission testing of a hard chrome platin% exhaust line was required by
the Virginia Air Pollution Comtrol Board (APCB)# following completion of the
retrofit. Emission tests were performed on Line 65, hard chrome plating, to
fulfill the Virginia APCD requirement. An emission test was performed on the
hydrochloric acid exhaust line (Line E) to determine whether the wet scrubber
on Line E meets the collection efficiency required in the comstruction '
specification. An emission test was performed on the heavy metal plating
exhaust line (Line A) to confirm that emissions from heavy metal plating
processes do not warrant air pollution controls.

Emission data gathered on various plating shop processes by NEESA will be used
to specify appropriate emission controls for those processes in the Plating

Shop design manual being prepared by the Naval Facilities Engineering Command
(NAVFACENGCOM) .

The exhaust ventilation system for the Building 195 Plating Shop is shown in
Figure 1. The exhaust ventilation subsystems for Line 65, Line E and Line A
are shown separately in figures 2 through 4. Tank contents and capacities for
Line 65, Line E, and Line A are listed in Table 1.

II1I. PROCEDURE

Three types of tests were performed; mass emissions, particle size
distribution by impaction, and particle size distribution using a
sedimentation chamber. Tests were performed as follows;

A. Line 65 (hard chrome plating):

1. Three 90-minute mass emission runs. Mass emission runs
performed simultaneously at the inlet and outlet of the demister.
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2. Two 4-hour cascade impactor runs. Impactor runs performed at
the demisgter inlet.

B. Line E (hydrochlorie acid):

1. Three, 90-minute mass emission runs. Mass emission runs
performed simultaneously at the inlet and outlet of the wet
scrubber,

2. Four, S-minute sedimentation chamber runs performed at the inlet
test site,

C. Line A (heavy metal plating):

1. Three 90-minute mass emissions runs. A single test site was
ugsed, as there is no air pollution control on this line.

During testing, each tank was loaded with workpieces to simulate tank loads at
or above the maximum load encountered during normal shop operation. Tank
loads and electrical readings were monitored during each test, and are
included in tables 2 through 5.

A. Mass Emissions Test.

l. Sampling procedures and equipment coincided with the following
U.S. Environmental Protection Agency (EPA) test methods described in the
Federal Register, Volume 42, No. 160, Part II of 18 August 19773, except as
noted in the following paragraphs.

a. Method l--Sample and Velocity Traverse

b. Method 2--Determination of Stack Gas Velocity and Volumetric
Flow Rate

¢. Method 5--Determination of Particulate Emissions From
Stationary Sources

d. Method 8 (modified)~-Determination of Sulfuric Acid Mist
Emisgions from Statiomary Sources

2. Location of sampling sites and number of sampling points

(figures 5 through 7) were determined from Method 1 of the Federal Register
cited above.

3. The sampling train is shown in Figure 8. Type "S" pitot tubes
were used. Teflon-coated, button-hook nozzles and quartz-glass probe-liners
were used to prevent any chemical reactious between the exhaust gas and
internal sampling train surfaces. Sampling at the Line 65 demister inlet and
at the Line E scrubber inlet was performed with the probe mounted vertically
and connected to the sampling train glassware by 25 feet of 0.5 in. diameter
teflon tubing. Sampling at the Line 65 demister outlet, Line E scrubber
outlet, and the Line A outlet was performed with the probe mounted
horizontally and connected directly to the sampling train glassware. A glass
eyclone (cut diameter > 5 um) preceded the filter in the sampling train. The




TABLE 2
TANK LOADING DATA
MASS EMISSIONS TEST--LINE 65

| | | |
Test-Ruanolts|Ampleorkpie%e Areal
)

|

I

| I (V) 1(a) | (Ft I
I | | | [
| 1-1  l6.6 |2810] 33 |
| | | I |
| 1«2 |6.7 |2450] 30 |
| | | | !
| 1-3 ]e6.5 [2190] 30 |
| | |
| AVE. 6.6 [2480 31 I

TABLE 3

TANK LOADING DATA
PARTICLE SIZE TEST-~LINE. 65

Test-Run|Volts|Amps|Workpiece Areal

|
|
: (V) 1¢A) % (Fr2) {
|
| 4-1 :6.8 ‘1290% 20 :
|
| 4-2 7.1 12000} 17 I
| . |
|  AVE. 7.0 |1650 18.5 |
8
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TABLE 4
TANK LOADING DATA
MASS EMISSIONS TEST--LINE E

| Workpiece Area (FtZ)
Test=Run|Tank 26{Tank 28|Tank 30

| (Hc1) | (HNO,) |{(NaOH)
| |

I
I
I
|
I
I
|
|
I
I

I
|
|
|
|
|
|
|
|
I

[
2-2 | 2 | 2 ; 3
| |
2-3 | 2 | 2 | 3
| | I
24 3 2 3
AVE, 2.3 2 3

NOTES: 1. Fresh pieces of aluminum
added at 15-20 minute
intervals.

2. Tank 26 and Tank 28 are
non-electrical.

3. Tank 30 is electrical,
but the electrical
system was not
operational during
testing.
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back half of each filter holder (2-inch diameter x l-inch depth) was packed
with 8 um diameter glass wool fibers to a demsity of 0.125 grams/cm3
(approximately six grams of glass wool per filter holder).

4, Three separate 90-minute sampling runs were performed at each
sampling site. Leak checks were performed both before and after each sampling
run at the pitot tubes, at the beginning of the impingers and at the sampling
nozzle as detailed in Method 5, Section 4.l.4.1, Federal Register.

5. Impingers were initially weighed, tared, then weighed with the
following: 200 ml 0.1 N KOH (1lst impinger, modified Greenburg-Smith design),

200 ml deionized water (2nd impinger, Greenburg-Swith design with standard

tip), dry (3rd impinger, modified Greenburg-Smith design), and 200 ml silica
gel (4th impinger, modified Greenburg-Smith design). Impingers were reweighed
following each run to determine water gain. This method is both simpler and
more accurate than the specified transfer/weigh procedure (Method V, Section
2,2.6 and Section 4.2), as the samples are handled less and temperature error
is eliminated. A Mettler PB 3000 electronic balance, calibrated using
International Organization of Legal Metrology (IOLM) specification metric
weights, was used for all field impinger weighings.

6. 09 and COy concentrations were not measured. The 02
concentration was assumed to be 20.9Z and the CO, concentration was assumed
to be Oo 020

7. Following each run, samples were collected into three separate
borosilicate glass recovery bottles or polyethylene "cubitainers." The
sampling nozzle, probe liner, teflom tubing (inlet sampling train only) and
cyclone were rinsed with deionized water into the first container. The glass
wool was placed into the second container and the filter holder was rinsed
with deionized water into the same container. The first three impingers and
connecting glassware were rinsed with deionized water into the third container.

Total sample weight was determined for each container at the
test site. Samples were delivered to Bionetics Laboratory, Hamptom, Virginia,
for chemical analysis. Additional samples were delivered to the NORNAVSHIPYD

laboratory for chemical analysis. Both laboratory reports appear in
Appendix D.

8, Percent isokinetic was calculated for each run. An isokinetic
value between 90% and 110% was required for the rum to be considered valid.

9. The following constants were used to reflect the change by EPA
from 70°F to 68°F for standard temperature in the above Federal Register:

15




Mdaiy
MW H20
.Pstd
Pair

pH20

Symbol Unit
g/1b 453.59237
Kp 85.39 ft (lb/lb~mole) (in.Hg) 1/2

sec (°R)(in. H20)

17.65 °R/in. Hg

0.04710 ft 3/m1

0.09444 (min) (in. Hg)
(°R) (sec)

28.9641 1b/lb-mole
18.01534 1b/lb-mole
29.92126 "“Hg
0.0752236 1b/fe3

0.99824 g/ml

Description

Conversion factor

Pitot tube constant
(Method 2)

Standardizes temperature and
pressure (Method 5)

Conversion factor (Method 5)
Constant for standard
pressure and temperature
(Method 5)

Molecular weight of air
Molecular weight of water
Absolute standard pressure

Density of air at 20°C

Density of water at 20°C

Particle Size Distribution Using Cascade Impactor=-Line 65.

1. Sampling procedures and equipment used were similar to those
used during the mass emissions test and followed EPA Methods 1, 2, and 5,
given in Federal Register Vol 42, No. 160, Part II of 18 August 1977. The

following guidelines were also used:

a. ASME Performance Test Code (PTC) 28--Determining Properties
of Fine Particulate Matter (draft revision).

b. Operations Manual--University of Washingtom Mark III Cascade

Impactor.5

16

§000000c000000000000




o
4
K,
o
o
o
L
o
o
4
4
o
o
o
o
®
®
&

2. Location of the sampling site (Figure 5) was determined from
Method I of the Federal Register cited above.

3. The sampling train is shown in Figure 9. The differences
between a mass emissions sampling train and a particle size distribution
sampling train are as follows:

a. University of Washington Mark III Cascade Impactor.

b. Stainless-steel probe liners replaced quartz glass probe
liners. The torque imposed on the tip of the glass probe
liner by the weight of the impactor causes the glass liner
to break. Using stainless-steel probe liners eliminates
this problem.

¢. Teflon tubing connected the probe directly to the first
impinger. The borosilicate cyclone and the filter holder
were not used.

4., The University of Washington Mark III Cascade Impactor was
assembled as shown in Figure 10. Teflon O-ring gaskets were used on both
sides of the backup filter to prevent the filter from sticking to the filter

support screen. The Mark LII Cascade Impactor was modified to contain only
five stages.

5. Filters from each impactor stage were stored in petri dishes
following each impactor run. Filters were then chemically analyzed by
Bionetics Laboratory to determine the concentration of chromic acid per filter.

6. Reeve Angel 934AH fiberglass filters were used in the impactor

during the 4-hour sampling runs. Filters were pre-washed in sulfuric acid
solution as follows:

a. Filters were submerged in a 50-50 mixture (by volume) of
distilled water and reagent grade concentrated sulfuric acid
at 230-239°F for two hours.

b. Filters were removed from the acid bath, cooled to room
temperature, then thoroughly rinsed with distilled water

until the pH of the rinsewater was nearly the same as that
of the distilled water.

c. Filters were drained, spread out to dry in a clean, dry
place, then baked at 120°F for two hours, at 390°F for two
additional hours, and finally at 700°F for three more hours.

7. Prior to sampling, a velocity traverse was performed as outlined
in Method 2, Federal Register, cited above. Velocity traverses were performed
without the impactor attached.

8. An average duct velocity was determined from the initial
velocity traverse, and one velocity point at or near the average velocity was
chosen as the sampling point. One sampling point was used to minimize
impactor jostling.

17
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9. Pitot tubes were leak checked before and after each run as
detailed in Method 5, Section 4.1.4.1, Federal Register. A leak check was
performed at the impactor nozzle prior to the beginning of a sampling run. No
leak check was performed at the impactor nozzle follow1ng a sampling rum to
prevent any disturbance to particulate collected on the impactor stages.

10. Impingers were initially weighed, tared, then weighed with the
following; 100 ml deionized water (lst impinger, modified Greenburg-Smith
deslgn and 2nd impinger, Greenburg-Smith design with standard tip), dry (3rd
impinger, modified Greemburg-Smith design), and 200 ml silica gel (hth
impinger, modified Greemburg-Smith design). Impingers were reweighed
following each run to determine water gain. The impinger water was disposed
of following the weighing.

11. Percent isokinetic was calculated for each sampling run. An
igokinetic value between 80% and 120% was necessary for the run to be
considered valid.

C. Particle Size Distribution Using A Sedimentatiom Chamber--Line E.

1. Sampling procedures and equipment used were similar to those
used during the mass emissions test and followed EPA methods 1, 2, and 5,
given in Federal Register, Vol. 42, No. 160, Part II of 18 August 1977.

2. Sedimentation chamber gas sampleé were taken from a single point
at the Line E inlet test location.

3. The differences between a mass emissions sampllng train and a
sedimentation chamber sampling train are as follows:

a. Teflon tubing connected the probe directly to the first
impinger., The borosilicate cyclome, beaker, and the filter holder were not
used,

b. A sedimentation chamber was exchanged for the first impinger.

4. The sedimentation chamber consisted of an aluminum cylinder
capped with silver foil mounted onto a 1/4~inch thick plexiglass platform
inside an impinger as shown in Figure l1l. Particulate was collected on the
silver foil.

5. Prior to sampling, a velocity traverse was performed as outlined
in Method 2, Federal Register, cited above. The velocity traverse was
performed without the sedimentation chamber attached.

6. An average duct velocity was determined from the initial
velocity traverse and ome velocity point at or near the average velocity was
chosen as the sampling point.

7. Four separate 5-minute sampling runs were performed. Pitot
tubes were leak checked before and after the series of sampling runs as
detailed in Method 5, Sectiom 4.l.4.1, Federal Register, cited above. Prior
to the first sampling run, a leak check was performed at the nozzle

) 20
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(sedimentation chamber was bypassed). No leak checks were performed wich the
sedimentation chamber attached to the sampling train, to prevent contamination
of the silver foil.

8. Moisture content was assumed to be the same as the moisture
content determined during mass emissions testing, therefore, impingers were
not tared nor weighed. The two impingers following the sedimentation chamber
were empty and the fourth impinger contained approximately 200 ml silica gel.
All impingers were modified Greenburg-Smith design.

9. Following a sampling run, the inlet and outlet of the
sedimentation chamber were sealed with parafilm to prevent contamination of
the silver foil. Suspended aerosols in the gas sample were allowed to settle
out for approximately 48 hours prior to removing the aluminum cylinder.
Particles collected on the silver foil were observed using a scanning electron
microscope.

Iv. CHAIN QF CUSTODY

A, Source Emission Test.

Inlet Outlet
Stack Joe Senteno Bob Saunders
Control Box Seth Foerster Susan Suzuki
Sample Train Set-Up Charles Yee
and Recovery
Tank Data Bill Powers
Sample Recovery and Analysis Charles Yee

Bill Powers
Susan Suzuki

B. Sample Transport.

Samples were stored in an ice chest for up to three days. Each mass
emissions sample, KOH blank, deionized water blank, and tank solution sample
was sealed in a glass borosilicate container or polyethyleme "cubitainer."
Samples were then transported by car to Biometics Laboratory, Hampton,
Virginia, and to the Norfolk NAVSHIPYD chemical laboratory. No damage was
caused during transport.

V. RESULTS

~ Table 1 describes the tank capacities and tank solutions of tanks connected to
Line 65, Line E, and Line A. Tables 2 through 5 summarize tank loading levels
maintained during emission tests. Tables 6 through 8 summarize exhaust
flowrates and isokinetic values obtained during emission testing. Tables 9
through 13 detail the results of mass emissions testing and impactor testing
on Line 65. Figure 12 shows the particle size distribution of chromiec

22
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TABLE 6
TEST DATA
MASS EMISSIONS TEST—--LINE 65

| Sample | |

No.| Volume | Flowrate, Q |Isokinetic
|vs (DSCF)|(ACFM) | (SCFM)| (%)
| | |

I
|
|
| l
In | 61.656 | 8650 | 8325 | 99.5 |
I I | | |
Out] 61.126 | 9156 | 8819 | 98.7 |
| I | | |
In | 70.926 1| 8403 | 8122 | 93.1 |
| | | I |
Out| 78.902 | 9498 | 9254 | 95.5 |
| | | | |
In | 72.853 | 8559 | 8230 | 95.9 |
f | | | |
Out|l 79.769 | 8924 | 8922 | 99.3 |
TABLE 7
TEST DATA
MASS EMISSIONS TEST--LINE E
| Sample | |

No.| Volume | Flowrate, Q |Isokinetic

Vs (DSCF)}(ACFM) (SCFM) | (%)
| |

|

I

l

In | 68.501 | 9093 | 8862 | 97.2 :
Out: 69.321 , 9711 = 9880 l 97.4 }
In : 62.355 : 9280 : 9030 : 93.5 :
Out: 69.755 :10115 { 9924 : 97.6 :
In : 65.068 : 8555 { 8313 l 98.4 :
0ut= 67.253 : 9663 % 9546 { 97.0 1
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TABLE 8 .

TEST DATA _

MASS EMISSIONS TEST-~LINE A .

| [ Sample | | | .
|Run No.| Volume | Flowrate, Q |Isokinetic |

| | vs (DsCF)I(ACFM)I(SCFM)| (%) | .

| I | | | .
| 3-1 { 72.650 % 7576 | 7665 { 98.6 |
| | : |
| 3-2 | 72.469 | 7646 | 7681 | 98.7 |
| | | [ [ |
| 3-3 | 69.974 | 7503 | 7390 | 98.7 |
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TABLE 9
CHEMICAL ANALYSIS RESULTS
MASS EMISSIONS TEST--LINE 65

i | [Total Pollutant] Samplel Pollutant | Pollutant | Demister |
|Run No.| Specie | Wt. Collected IVolgmelConcentrationlConcentrationlEfficiencyl
% | { (mg) | (%) | (mg/m?) | (ib/hr) | :
| | I | |
|1«1 In |Total Crl 0.698 |1.746 |  0.400 | 0.013 | [
| | | | | | | 92.3%z |
|1-1 OutlTotal Crl 0.053 j1:731 | 0.031 |  0.001 | I
| | I i | | | I
{1-2 Ia |Total Crl 1.293 12.008 | 0.644 |  0.020 I [
| | I I I I | 95.72 |
|1-2 oOut|Total Crl 0.062 |2.234 | 0.028 | 0.001 | |
| | I | | | | |
|1=3 In |Total Crl 1. 614 |2.063 | 0.782 | 0.024 | |
| | | | | | | 97.72 |
|1-3 Qut|Total Cr| 0. 040 [2.259 | 0.018 |  0.001 | |

Ave, Inlet Conc: Tot. Cr = 0.019 1lb/hr
Ave. Outlet Come: Tot. Cr = 0.001 1b/hr

NOTE: Total Cr = Cr*3 + Cr+6,

25
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TABLE 10 .
SIZE DISTRIBUTION OF CHROMIC ACID (TOTAL Cr) MIST '
MASS EMISSIONS TEST--LINE 65
| Sample |Pollutant | Percentage | Particle | .
No.|Location |Weight (mg)|of Total Catchl| Diameter (um) I
I I | I I
In |Probe Wash| 0.641 | 92% | x » 5 um | .
I l | I |
|Filter | 0.040 | 6% | 5um»x > 0,1 um | .
| [ [ | I
|Impingers | 0.017 | 2% | 0.1 wm » x | '
I | - | | I
| | | | I \
Out|Probe Wash|l 0.014 | 26% | x 25 um |
I I | I o
|Filter | 0.023 | 44% = 5umyx 0.1 um |
I | | | ®
|Impingers | 0.016 | 30% { 0.1 um > x |
I | I
| I I I
In |Probe Wash| 1.224 : 95% I X> 5 um :
i -
[Filter | 0.054 | 42 | 5> x> 0.1 um |
B | | | a .
| Impingers | 0.015 | 1% | 0.1 um > x |
[ I | | |
| I | l . l
Out|Probe Wash| 0.019 | 31% l x> 5 um |
| [ | | |
|Filter | 0.028 | 45% | 5um>» x> 0.1 um I
| | | | ' o
| Impingers | 0.015 | 247 | 0.1 umy x I
| | I | I
[ l I I I
In |Probe Wash| 1.574 = 97% | x> 5 um |
I I I
|Filter | 0.030 | 2% | 5um>x 0.1 um | '
| I I I I
|Impingers | 0.010 | 1% | 0.1 um > x l
I | | | l .
| | | ! | .
Out|Probe Wash| 0.009 | 22% | x> 5 um | :
I | | I I
|Filter | o0.021 | 532 | Sum> x> 0.1 un | N
| | | | | o
|Impingers |  0.010 : 25% I 0.1 ym D x =
| |
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TABLE 11
AVERAGE SIZE DISTRIBUTION OF CHROMIC ACID (TOTAL Cr) MIST
MASS EMISSIONS TEST (RUNS 1-1 THROUGH 1-3)--LINE 65

| Sample Location

Total Pollutant|Percentage ofl
| Total Catch |

Weight (mg)

Particle Diameter
(um)

|
|
| I
|Inlet, Probe Wash |
I

|Inlet, Filter

I

|inlet, Impingers
I |
|Outlet, Probe Washl
| ‘
|outlet, Filter

I I
joutlet, Impingers |

3.439
0.124
0.042
0.042
0.072

0.041

|
|
I
I

954
4%
1%

27%

46%

27%

|
I

X > 5 um

S5um > x > 0.1 um
0.1 um % %
X >5 um

5 umdx 7 0.1 um

0.1 um 7> x
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TABLE 12
CASCADE IMPACTOR RESULTS: RUN 4-1
LINE 65

[ Total Cr [Percentage]

I I

| Stage  |Cut Diameter (um) |Weight (gm)| of Total |
| | I I
|1 | 18.0 | 0.120 | 31.52 |
I ( | I (
|- 2 | 12.0 | 0.038 | 10.0%4 |
| | I | |
| 3 | 4.4 | 0.160 | 42,0% }
I I | I

| 4 | 2.2 | 0.041 | 10.8%2 |
I | | I |
i 5 | 1.4 | 0.012 | 3.2z |
| I I | |
| Back-Up | 0.1 | 0.010 | 2.62 |
|Filter 6] | | |

TABLE 13
CASCADE IMPACTOR RESULTS: RUN 4-2
LINE 65

| | | Total Cr |Percentagel
| Stage  |Cut Diameter (um)]|Weight (gm)| of Total |
| [ |
| 1 | 18.0 |  0.550 | 52.7%2 |
I | | | I
| 2 | 12.0 | 0.140 | 13.4% |
l | I I |
| 3 | JARA | 0.250 | 24.0%z |
I | | | |
A | 2.2 | 0.070 | 6.72 |
I | I | |
| 5 | 1.4 | 0.018 | 1.72 |
I | | I I
| Back-Up | 0.1 | 0.015 | 1.6%2 |
|Filter 6| I | |

NOTE: Sample flowrate was 0.6 ACFM during Run 4-1
and Run 4-2.

28
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| MASS MEAN PARTICLE DIAMETER
| FOR RUNS 4-1 AND 4-2 ON

14 microns

LINE 65,/

AFRODYNAMIC PARTICLE DIAMETER (microns)

T

e

13

PERCENT LESS THAN D50

FIGURE 12. MASS MEAN PARTICLE SIZE DISTRIBUTION OF
CHROMIC ACID MIST, LINE 65 INLET
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acid mist obtained at the Line 65 demister inlet. Tables 14 through 16 detail
the results of mass emission testing performed on Line E. Figure 13A is a
scaoning electron microscope photograph of a sedimentation chamber sample
exposed to HCl-laden exhaust gas at the inlet to the Line E scrubber.

Figure 13B is a graph of the numerical particle size distribution of HC1 mist
shown in Figure 13A. Figure 13C is a graph of the mass particle size
distribution of HCl mist shown in Figure 13A. Table 17 contains the emission
test results for Line A, A comparison between Virginia APCB emission limits
and the emission rates measured during Plating Shop testing is presented in
Table 18.

The average chromic acid emission rate at the Line 65 demister outlet was .002
1b/hr, well below the Virginia APCB chromic acid emission standard of .04
lb/hr. The average collection efficiency of the Line 65 demister was 95.7%.
The average mass mean diameter of the chromic acid mist wasg 14 um.

The average HCL emission rate at the Line E scrubber outlet was 2.5 1b/hr,
well above the Virginia APCB HCl emission standard of .05 lb/hr. Operational
problems with the wet scrubber resulted in a average collection efficiency of
only 28%., The mass mean diameter of the HCl mist, based on sedimentation
chamber samples, was 1.8 um,

The average NaOH emission rate at the Line E scrubber outlet was 0.17 1b/hr,
equal to the Virginia APCB emission limit of 0.17 1b/hr.

The HCN emission rate from Line A averaged .007 lb/hr, below the Virginia APCB
emission standard of .02 lb/hr.

Vi. DISCUSSION
A, Line 65:

The demister, manufactured by Otto. H. York Cowpany, Inc., Fairfield,
New Jersey, has a high collection efficiency on chromic acid mist. A demister
is superior to a wet scrubber in this application from a wastewater treatment
standpoint, as the demister produces a low volume, high conmcentration
wastewater, while the wet scrubber produces a high volume, low concentration
wastewater. Industrial wastewater treatment is charged on a "per gallon"
basis, and the demister produces a fraction of the wastewater generated by the
wet scrubber.

The construction specification drawing HV-10® shows lateral exhaust
ventilation hoods on both sides of tank 65. The "as=built" exhaust hood
system on tank 65 comsists of a single lateral exhaust hood. A single lateral
exhaugt hood does not provide adequate ventilation for a tank four feet
WidEQ

B. Line E:

The Heil Model 735 wet scrubber on Line E had been operated "wet"
for one day prior to emission testing. Operational problems with the scrubber
almost immediately disrupted testing of Line E. There are no viewports on the
scrubber, and the two flowmeters indicating water flowrate to the scrubber
spray system are broken. Flow control valves on the scrubber water piping
network lack identification. There was no way to determine whether the

30
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TABLE 15
SIZE DISTRIBUTION OF HYDROCHLORIC ACID (HC1) MIST
INLET MASS EMISSIONS TEST-~LINE E

[ | Sample TPollutant | Percentage | Particle
{Run No.|Location Ingght (mg) |of Total Catchl| Diameter (um) I
I2-2 In IPrqbe WashI 57.0 I 13% I X2 5 unm
IFilter 10.9 I 3% Sum > x > 0.1 um
IImpingers 353.9 I 84% 0.1 um >x
| | -
2-3 In |Probe Wash 12.6 ; 5% X 75 um
|Filter 8.2 | 3% .: Sum >y x> 0.1 um
| Impingers 227.2 E 92% : 0.1 um > x

|
2=4 In |Probe Wash

|Filter

I
| Impingers

Very low emigsion measured

HCL in tank exhausted

| I
I |
| |
| I
I I
I |
I |
I I
I I
| I I
| I
I |
| |
| I
I |
I I
| |
I |
| |

§0000000000c000000e
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TABLE 16
AVERAGE SIZE DISTRIBUTION OF HYDROCHLORIC ACID (HC1) MIST
INLET MASS EMISSIONS TEST (RUNS 2-2 AND 2-3)--LINE E

| [Total Pollutant|Percentage of Particle Diameter

' I I

| sample Location | Weight (mg) |Total Catch l (um) |

I I | |

. |Inlet, Probe Washl 69.6 I 10% | x>»5um I

l | I I l

. |Inlet, Filter |  19.1 | 3% | 5um >x >0.1 um |

I | I I I

|Inlet, Impingers } 581.1 : 87% | 0.1 um > % |

. | l |
@ ”




FIGURE 13A. SCANNING ELECTRON MICROSCOPE (SEM) PHOTOGRAPH OF
SILVER CHLORIDE PRODUCED BY HCI MIST looox
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FIGURE 13B. NUMERICAL PARTICLE SIZE DISTRIBUTION OF
HCI MIST IN SEM PHOTOGRAPH
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TABLE 17
CHEMICAL, ANALYSIS RESULTS
MASS EMISSIONS TEST--LINE A

I B |Total Pollutant|Sample| Pollautant | Pollutant |
|Run No.|Speciel Wt. Collected |V01%me|Concent%ationlConcentrationl
I I | (mg) | (m°) (mg/m°) | __(lb/hx) |
| I | | I
I3-1 lca** | 0.0015 12.057 | < .001 | <.00003 I
| lcN= | 0.518 | | 0.25 I .007 |
I | I | | I |
|3-2 lca** | 0.0013 12,053 | € .001 | < .00003 I
| leN= | 0.503 | [ 0.25 | .007 |
| l I I | I I
|3-3 fcd** | 0,0034 11.981 | ¢ .002 | € .00006 |
| IcN= | 0.487 | | 0.25 | .007 I
| | | | I I

Ave. Outlet Comc: Cd** = < ,0003 1b/hr
Ave. Outlet Cone: CN” = .007 1lb/hr
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TABLE 18
COMPARISON BETWEEN VIRGINIA APCB EMISSION LIMITS AND
MEASURED EMISSION RATES

|Emission| | Virginia APCB |  Measured Outlet |
| Source | Specie |Emission Limit (1lb/hr) |Emission Rate (1lb/hr)|
| |

|Line 65 | Cz04 | .04 .002 |
| | I I

|Line E | HCL | .05 2.5% |
| NaOH I W17 .17 I
| I |
Line A HCN | .02 .007 |

*see "Discussion" section of this report for an explanation of
this outlet emission rate.

37
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scrubber spray system was functioning correctly during emission testing. Test
results indicate that scrubber water flow was inadequate or non-existent
during the emission test.

The wet scrubber on Line D is identical to the unit on Line E and
has a similar operational history. Repairs and modifications made to Line E
scrubber should also be made to the scrubber on Line D.

The HCl tank (tank 26) was empty when the test team arrived omsite.

Recent changes in Norfolk NAVSHIPYD metal cleaning procedures have reduced the.

need for HCl stripping in the Plating Shop. A 55-gallon drum of concentrated
HCl was placed in tank 26 to allow emissions testing to proceed.

Testing was initially attempted using baskets of cadmiumplated
steel bolts as the workpieces. The cadmium was stripped so quickly that
little action was observed in the tank over time. Little or no HCl mist was
evolved.,

Scrap pieces of aluminum were substituted for the cadmium plated
bolts to achieve more action in the tank. HCl readily attacks aluminum and a
very high level of HCl mist is generated with aluminum in the tank. However,
the stripping of aluminum in the HCl tank is not a represenmtative plating shop
metal stripping operation. The stripping of aluminum in this tank was done
strictly to generate sufficient HCl emissions to accurately measure scrubber
efficiency and to measure the particle size distribution of the HCL mist.

A bucket containing two gallons of councentrated nitric acid (HNOj3)
was placed in tank 28 and loaded with stainless steel plate during testing.
The passivation of stainless steel in nitric acid produced no observable
reaction, and no significant HNO3 emissions were measured.

C. Line A:

Measured cyanide emissions are below the Virginia APCB emission
limit, confirming that emissions from heavy metal plating processes do not
warrant air pollution controls.

VII. CONCLUSIONS
A. Line 65:

The demister collection efficiency was high, resulting in an average
chromic acid emission rate well below the Virginia emissiom limit. Because a
demister produces a low volume, high concentration wastewater, resulting in
reduced wastewater treatment costs, a demister is superior to a wet scrubber
for controlling chromic acid mist emissions.

A single, lateral exhaust hood is not adequate for the hard chrome
plating tank, Tank 65. A second lateral exhaust hood on Tank 65 is
recommended. :

B. Line E:

The collection efficiency of the wet scrubber was low, averaging
28%. Broken flowmeters, lack of visual inspection points, and lack of

38

Q0000000000000




$€000000000000000000

identification on flow comtrol valves made it impossible to adjust the
scrubber spray system for proper scrubber operation. The low scrubber
efficiency measured during testing is primarily attributable to the lack of
£low indicating devices and the lack of visual inspection points.

Also, the use of aluminum as the workpiece is not recommended for
compliance emission testing. Aluminum stripping in HCl is a much more active

process than typical HCl stripping operations performed in the Plating Shop.
Future emission testing of the HCl exhaust line should be performed using

representative workpieces to prevent the extraordinarily high and
unrepresentative emissions generated by sacrificing aluminum in the HCl tank.
C. Line A:

The cyanide outlet emission rate was low, averaging .007 1b/hr. The
emission test confirms that emissions from heavy metal plating processes are
below the Virginia emission limit of .02 1b/hr and do not warrant air
pollution controls. )

VIii. RECOMMENDATIONS
A. Line 65:

1. Add a second lateral exhaust hood to tank 65. See the
construction specification for design details.

2. Tank 63 is similar to tank 65 and also requires a second
lateral exhaust hood to meet industrial ventilation standards,

B. Line E:
1. Repair the two flowmeters on the Line E scrubber.

2. 1Install a sight-glass for visual confirmation of the liquid
level in the scrubber sump.

3., Install two viewports, 180° apart, at the same level as the
scrubber spray system to allow visual confirmation of spray nozzle function.

4. Clearly identify all flow control valves on piping connected to
the scrubber.

5. Recommend that similar modifications be performed on the Line D
scrubber. '

6. Perform emission tests on the scrubber following the completion

of modifications. Operate the scrubber for at least 30 days prior to emission
testing to enmsure proper operatiom.

C. Linme A:

No recommendations.
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PARTICULATE SAMPLE BOX SET UP
CHECKLIST .
ook 1 1T

DATE: .
puant: \da 14< RUN NO.:___|
A c

LOCATION:P) Ao outh N S\// sTACR No: \pwt €S

PREP. BY: Q.nge_.- ) SAMPLE BOX NO.: 7

( ) 1. WVash all glassware with distilled water and then acetone.

( ) 2. Place approx. 100 ml distilled water in the first impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the
impinger bottom. Record exact weight to 1/10 of a gram.

( ) 3. Place approx. 100 ml distilled water in the second impinger, a
standard Greenburg-Smith impinger (caricell tip). Record exact
weight to 1/10 of a gram.

( ) 4. Impinger three is a dry modified Greenburg-Smith with straight
tube 1/2 inch from the impinger bottom. Record dry tare weight
to 1/10 of-.a gram.

( ) 5. Place approx. 175 ml of silica gel in the fourth impinger, a
modified.Greenburg-Smith with straight tube 1/2 inch from the
impinger bottom. Record exact weight to 1/10 of a gram.

( ) 6. PLACE TARED FILTER INTO FILTER HOLDER ON THE CYCLONE SIDE OF

Impinger No.

-1

THE HOLDER. Smooth side of filter is to face frittered glass
of filter holder. Record filter number and weight.

Impinger weights

(GRAMS) ?are Initial Final - Condensate

1. 200 nl $06.0 | Job. 1 | £673.7 2%

2,300 wlaion  FGR016F3.T 477, S| 38

3. Dry | St S37.5 30 TOTAL
fo' 4. 175 g silica gel #3654 L 667 / (S, §<. |

Filter No Tare Final Net

TOTAL

«( ) 7. Assgmble flask, cycloné, and filter holder.

( ) 8. Assemble impinger bottles and glass elbowé g0 air flows from.a

small hole to a larger hole.

1IND-CBC-3960/47  (REV. 11-78)



SOLRCE EMISSIONS TESTING DATA SHEET
1IND-CBC-3960/62  (Rev, 11-78}
PLANT LOCATION AMBIENT TEMPERATURE BAROMETRIC PRESSURE, IN HG
feRForC JINE 63 LINE 3 57 29 92
OPERATOR DATE ASSUMED MOISTURE, % HEATER BCX SETTING
SENT /FOER 03/13/85 1.5 N /A
RUN NO, IH ~4UOLE BOX NO, PROBE # (PITOT #) PROBE LENGTH, in,
. 3. ¢ 3o
METER BOX NO, u METER D:a NOZZLE I.D. NO. TEEFion £ NOZZLE DIAMETER, in,
2,09/ O3y NO22LE O 4y
C FACTOR  {Momogreph) PITOV COEFFICIENT, CP SCHEMATIC OF STACK CROSS SECTION PROBE HEATER SETTING PROBE LINER MATERIAL LEAK RATE(CFM) O 7 1
O. 472 (Show Traverse Points) Z A Gl A58 c.oo% & 22
TRAVERSE SAMPLING GAS METER STACK VELOCITY PRESSURE GAS SAMPLE TEMPERATURE AT SAMPLE BOX TEMPERATURE | SAMPLE VACULM| CO
POINT TIME A ap ACROSS DRY GAS METER ; 2 | 02
m A TRV T N i i I Il s R el ke i el il B T P
2800 ) / ,
o o 348 18 | 58 oW | 1 &8 2y 75 52 S |® |meqa.
_ & 3528 |75 .49 210 | 8 s 38 5.2
€ 12 3572 B 0.58 244 71 10 &1 G 1
3 18 3¢ 2.1 g4 068 | 294 24y 119 # 2/ o
1
Y 24 3675 {84 0. 72 3.6 71 124 3 Fb6 i
5 30 373.2 85 0. 78 346 54 - [ 34 it 8.2
4 36 37915 |84 o085 | 3727 |8 139 “H 8.8
7 42 36535 | 84 072 | 41 | 72 M3 45 8.9
¢ \ O.FL
& 46 391.60 |85 Q| w15 95 145 46 B9
p 1-00
! S 39%.35 | g5 DU | s 97 144 7. 46 A
1D 6o o510 | 85 o090 | #.08 929 149 47 8.5
H A 411.80 | 85 0.89 | #o3 oy 149 % 8.5
1 1a 8. 20 .
AVERAGE 2 o #3 M I
P~ 3 [ _

FO3T LEAIK CHECK
| | C.00E CFM @ \c\,\u@




AR EFEEI R R RRR R R
TEST IS PARTICULRATE FOR

" UFSTREAM. 12" DOWNSTREAM

24" OIRMETER ROUMD STARCK
################################
DEFTHS TO INSERT PROBES

ES S PO ELEREF SIS SETEIES PSS

] POINT 1 = & G-16"
- POINT 2 = 1 5/ &"
POINT 2 = 2 7. §°
FOINT 4 = 4 1/ 4%
FOINT § = &°
PRINT 6 = & 9/16°
FOINT 7 = 15 7-1€"
POINT &8 = 18"
POINT 8 = 1% 3~ 40

POINTIE® = 21 1- &7

POINTII = 22 3~ 8°
POQINTLIZ = 23

7o1a"

VELGCITY TRAVERSE

-=gF~- ~=S0ORT dP--
B.338 B.57v4
|, 4955 B E7S
G . 36R &, 748
f.e7hH a.519
B.724 @.545
B.7Ted 8.375%
8,853 A 23a
B 915 a. 357
8.935 @. 967
n.95953 @395
g 278 B 93%
B. 923 B 952
g 334 8.57V4
B, 453 8. .675
8. 5¢€8 @.748&
B.e7a@ B.31%
e.7v24a 6.24%9
A, 783 8.373
A 265 a.93a
6.915 B. 257
a.935 B .97
B.%909 a.395
@.9va a. 925
B.923 8. 962

-t &ttt

$80c0000000 00000000




¥ED "HOMO 2-
i

B

2

EPA HETHGD
3 HOROGRAPH
FROGEAN

ENTER THE
FOLLONING
DATA RS

REGUIRED.

_ PUSH R/5
RFTER .
ech . FHLET
ENTRY. 0 G5

i

TEST
NUMBER
o
.@ (Dpo

FILTER
HURBER=?
1,688 RN

IKITIAL
RETER WL
FT3=?
8@, hag RUN
STRCcK
STATIC
PRESSURE
FRES
IN. R2{=?
-4, 788 RUd
BAKGNETER
PRESSURE
PR
IK. HE=?
29.9238 RUH
% Ha2o=?

1.588  RUK

SAMPLE RATE

sO8s

CFp=?

UM

=J
wn
L]

STACK GRS
HOL HT

My

LB/LE HiL=? '
25,868 RN

AYG STACK
TERP /T8¢
DEG F=?
82,23 RIM

75,0088 RN

.82 RUH

RYG STALK
YeLGLITy -
2,982,853
FPR. ...

1REAL
HOZZLE
DIRWETER
INCHES

EWTER THE
ACTURL
HOZZLE
BIAKETER
TO BE HSED
i1
THCHES. ..

. 244 RN
DELTA H
AT=%

2.8%18  RUM

EHTER THE
FGLLOKIRG
FOR EACH
TRAVERSE
POTHT
FEFFEE

op

I, H20=?
PUSH 5710 A

TS DEG F
PUH 370 B

™ DEGR F

PUZH 570 €, RsS

e

AFTER LAST

DATRH POINT PUsH

8, 5TD A, R/S .
LLETTE T

488 $TO 87
68,379 5T0 &7
77.856 STH 83

AU

B-4

THE
FOLLOKIHG

IS GIVEH

FOR TRAMSFER
T0 THE
ISOKIKETIC
PROGRAA 2
¢FILE 3/

YELOCITY
PRRARETER

I+
o0
-

<rl

fA¥S HETER
TERP.
TIES F=

AYG DELTA
H= IH, H20

avs
DELTR P=

FINAL METER:
YOLUBE FT3=7
£9.5% Rl

63,598 -

INITIAL
HETER ¥oL, F73

8,468
AREOLUTE
STRCK PRES
PS TH. HG

29.%7
AYG STACK TEWP
JEG F
‘ 32,
GEMETRIC &YG
fB3OLUTE STACK
TENP, DEG R

2.1

STRNDARD
CONDITIOHS ARE
29.92126 IH. HG
£5.8 DEG F
RREERH
END PROGRON

0000000000000 0c000




EFN MCTHOE

o FIVE
ISOKINETIC
PROGRAN 2
EHTER TATR
FROK THE

HOHOGRAPH

PP'.IH-
.QS REQUESTED

TEST 0.7
1. RUM
RUH
RUH 10,2
. RUM
.ILT_ER ND.?
L RW

YELOCITY
PRRAMETER KV=?

2,15  RUM
RYC HETER
TEHP TH DEG F=?
. 129, RUM
DEG R =539,
‘vn BELTR H
RUK
¢ DELTA P
‘llli H20=7
RUN

FIRAL METER
oL, FT3=?

63.3% RN
-INITIRL HETER

DLURE FT3=7
8.869  RUM
RBSULUTE

RUN

RUN
RUN

RUH

RUH
- e R

8.6  RUN
TOT COEF CP=?
.82 RIY

. YEQ *TSOKINZ®

SAWPLE TIME

HIN =7
72,889 RUM
HOZ2LE
DIRKETER IN. =
244 R
ROUND STACK?
1= Y63
2= N
1608 RUH
STRCK DIR. IN.?
24,6808 RUN
Q¥G STACK TENP
DEG F =
828 RUM
HETER CALERTH
FACTOR G =7
1.0081 RN
HET METER
YL, FT3=
£9.597
CORRECTED
SRMPLE VOL.
YHSTD SLF=
61,656
MOLE FRACTION
IRY CAS ME=
8.939
HOLECULAR WT
STACK GAS M
LBAE MOL=
28,173
RY; VELOCITY
FPH =2
_ 2,932.83
STACK AREA
RS S8, IN.=
452.4
STACK DRY
FLON 85 SCFH=
8,324,856
ACFY
$,658.29
EXCESS AIR
33,983.74
EREEXXREEEE
ISOKIRETIC xI=
99,5

FERdirERE

SORRY, YOU BLEW
IT, SCREMBALL,
BETTER LUCK
HERT TIHE.

STARDARD
CONDITIONS ARE
29.92126 TH. HG
3.8 DEG F

B-5



- it

- Impinger No.

| 4 -
b 42
e

+

. Ao
—~
—

1IND-CBC-3960/47

. TRE HOLDER.

Smooth side of filter is to face frittered glass
Record filter number and weight.

- t)l#
3 : f - _
p o PARTICULATE SAMPLE BOX SET UP
. CHECKLIST : NEeET™

DATE: : Test |,
el I o .

PLANT:  [Hlda {8 RUN NO.:_ -

LOCATION }M@»—-mv@\ Al ‘5\/ STACK NO: \¥C.&S

PRED. BY: \/ee_ ) SAMPLE BOX NO.: 4~

) 1. Wash all glassware with distilled water and then acetone.

( ) 2. Place approx. 100 ml distilled water in the first impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the
impinger bottom. Record exact weight to 1/10 of a gram.

( ) 3. Place approx. 100 ml distilled water in the second impinger, a
standard Greenburg-Smith impinger (caricell tip). Record exact
weight to 1/10 of a gram.

( ) 4. Impinger three is a dry modified Greemburg-Smith with straight
tube 1/2 inech from the impinger bottom. Record dry tere weight

_ to 1/10 of.a gram.
o ( ) 5. Place approx. 175 ml of silica gel in the fourth impinger, a
I : modified Greenburg-Smith with straight tube 1/2 inch from the
- | impinger bottom. Record exact weight to 1/10 of a gram.
e ( ) 6. PLACE TARED FILTER INTO FILTER HOLDER ON THE CYCLONE SIDE OF

of filter holder.

Impinger weights

(GRAMS) Tare Initial Final - Condensate
. ~1 . _
1. 200 ml $13.8 | 7/5°¢0 | 7/2.6 | -2.H
2,200 ml oWkt  S033 | 705 317073 =
3, Dry 494 ¢ 4‘4’4’:‘% 449y, 8 | 1-+ TOT
4., 175 g silica gel LLq/'),d' é?‘IL. g é‘?&.‘i /6. 17
Filter No Tare Final Net
TOTAL

Assemble flask, cyclone, and filter holder.

Assemble impinger bottles and glass elbows so air flows from a
small hole to a larger hole.

(Rev, 11-78)
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TEST I3 PARTICULRTE FOR

e@" UFSTRERM. 12" DODHHITREARM

24 DIAMETER ROUND STACK

LR e R R R R LA EEE ST T Y
DEPTHS TO IMSERT PROBES

EE SRS ELFELESLEELSS S ST S EEE TS

FOINT 1 = 1

POIMT 2 = Z Sole”

PGINT 3 = S T € 0

POINT 4 = (£ (5-1g"

POQINT 5 = 2&& Tr1g"

POGIMNT & = 22"

VELOCITY TRAWVERSE

——F-- ~—S0ORT dF--
0456 SIS |
B.523 8.721
b, o5 f.7Tes
B.&75 8.322
B TIE 6. .854
A 2685 Q. 897
8.2 o, a5
G385 4,392
1.68249 1.815
1,858 1.825
1,854 1,825
a. 951 8,395

T = 8. 2681

VELOCITY TRAVERZE

—— - -=5QRT dfF--
A, 456 LI |
B.525 8,721
&, K 594 8. 7els
8. 675 8,322
b, 73 . 854
@, 23a5 8,257
@, 92| B.953
@, 855 B. 2332
1.828 1. 6l
1. &aSa 1.825
1.858 1.825
8. SSE 8. 995

df RMES = & 261
N e R B-8 -

9
®
o
°
°
®
®
°
®
®

'Y
®
®
®

°®
°
®

®
®



+ #EE "NOWO 27
EPA RETHOD

HOROGRAPH

ROGRAR

NTER THE
FOLLOWIHG
ATR AS

REWIREL. 7)) o7

!tﬁ‘

FUSH RS 4 06
x| A 3

gk DATA
EHTRY,

vk

(:Zi) RUH
&

RUH

.FILTER

KURBER=?

. 1. RUN
IHITIAL

RETER V0L
132

419,274  RUN
STRCK

TATIL
RESSURE
7PSs

1. H20=?

& -4,15  RUH
ARCGMETER

PRESSURE
PR/
N. HG=?

29.9 RN
H20=?

6.1  RUH

SRAPLE RATE
gV
Fit=?

TRCK GRS
HOL L1}

s

/LB MOL=?
28,1 RUM

G STRCK
EMP /T5/
DEG F=?

D

83.08  RM

RYG DELTA
=7 IN. H20
.889  RUM

75 RUH

AHBIEHT
TERP F=?
62.8888  RUN

PITOT TUBE
COEFF
LP=7
.82 PRUH

R¥G STACK
YELGCITY

3:042.48¢
FPH.. ..

[DEAL
HOZZLE
DIARETER
THCHES
8.225

ENTER THE
ACTURL
ROZZLE
DIAKETER
T0 BE ULSED
BN
INCHES. .
244 RUE
DELTA H
f7=?
2.8918  RUN
2,891

" ENTER THE

FOLLOBIHG
FOR ERCH
TRAVERSE
POINT
EFEERE

op

IN. H2n=?
PUSH 8TO R

78 DEG F
PUSH 570 &

TH DEGR F

PUSH S70 C, Rs§
wEE

AFTER LAST

DRTA POINT PUSK
8, $70 A, R/
REREENE

.328 870 @l
60,608 STD 62
49.869 5T0 83

RUN’

B-9

THE
FOLLONING
I8 GIYEM
FOR TRAMSFER
T THE
[S0KIHETIC
PROGRAN 2
/FILE 3/

YELGLIT
PRARARETER
18.77

v,
AYG DELTR
H= IH. H2D
2,633
AYG
DELTR P=
8.651

FINAL HETER
VOLUKE FT3=?
437.643  RUR

497,543
INITIAL
METER YOL. FT2
419,274
ABSOLUTE
STACK PRES
PS IN, HG
29,29
RYG STACK TERP
DEG F
8.
GEORETRIL AVG
ABSOLUTE STRCK
TEHP. DEG R
248,363
STAHDARD

CONDITIONS ARE
29.92126 IN. HEG
68.8 DEG

REEERE

EWD PROGRAR




[LE
XEQ ~ISOKINZ®
EFR METHOD
FIvE
[SOKIRETIC
PROGRAR 2

ENTER DATR 7
FRON THE NLET
HOROSRAPH

PRGN,

AS REGUESTED

TEST K. 7

. R
RUR WG, ?
2. RiH
FILTER Hj,?
Rifit
YELOCITY -
PARARETER EY=7
18,77 RN
A¥G METER
TEMP TH DEG F=?
17, RUH
BEG B =3577.
45 DELTA H
1K, H20=?
2,653 RiH
A¥G JELTR F
TH. HZQ=?
631 RIM

FINAL HETER
YoL, FT3=7

497.643 RN
IHITIAL HETER
VOLUNE FT3=7

419,274 Rud
RBSOLUTE
STACK PRES.
IH, HG=?

29.599  RU%
15 THE % H20

KNOHN?
# =Yg
1 = NG
i.88  BuH
HRTER GRIN, &=7
i7.28 RGN

.88 RUN

£8.98 ik
G =7 :
g.88 RUR
PITOT COEF CP=7
.52 RUK

SAMPLE TINE

HIH =7
93,488 RUM
HOZZLE
BIRHETER IH. =7
2 243 Rilis
EOUNE 3TRCK?
i = YES
A= H)
1,800 RIE
STRCE DHA, IH.%
24,668 ki
avi STRCK TEWP
BEG ¥ =7
ga,m R
KETER COALBRTH
FROTOR G =%
1.9e81 RIH
HET RETER
¥oL, FT3=
78,377
CORRECTED
SARFPLE VoL,
¥asTD SCF=
78,958
HOLE FRACTIOH
BRY GRS Fb=
' 8,989
HOLECULAR WY
STRCK GRS MM
LBALE RiL=
28.713

AYS VELOCITY
FPY =7

STRCK PREA
AS 8. IM.=

452, %
STRCK BRY
FLOH 85 SCPH=
512,98
ACFH
8,482.55
ERCESS RIR %
33,383.74
ERFEREBFER
IROKTHETIC Xl=
33,1
REFEREL

B-10
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PARTICULATE SAMPLE BQX SET UP

DATE: 0%/4‘1‘/65’ CHECKLIST ey ) \NRLET
pLanT:  Pidg 145 RUN NO.: 44 _
LOC:\TION:PCQ-}'smw.Ad—& N SY STRCK MOt LB S
pree. 5v: O, . Yee ) SAMPLE BOX NO.:_~7

( ) 1. Wash all glasswareﬂwith distilled water and then acetone.
( ) 2. Place approx. 100 ml distilled water in the first iwpinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the

impinger bottom, Record exact weight to 1/10 of a gram,

( ) 3. Place ﬁpprox 100 ml distilled water in the second impinger, a
- ptandard Creenburg~Smith impinger (caricell tip) Record exact
weight to 1/10 of a gram.

"¢ ) 4. Impinger three is a dry modifjed Greenburg-Smith with straight
tube 1/2 inch from the impinger bottom. Record dry tare weight
to 1/10 of .a gram. oo

( ) 5. Place approx. 175 ml of silica gel in the fourth impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the.
impinger bottom. Record exact weight to 1/10 of a gram.

e
=

——— - * Il’hp kgé"‘\

tapiages No. Ispinger ,‘"’e_ig‘?“ _.-.I“‘T’::Z" WAL | Panai | condensace
[ nwem ¢ S@d|70%.3 | 7078 | 0.5
T2 s w0m . 4920 | 693814944 2.6
»3 .',3‘ Dry _ - So¢¢ |soe 7] 2.3 TOTAL
P-4 w115 g stttea ger 43|65 18 L6885 | 17 TR

( ) 8. Assemble impinger bottles and glass elbows so air-flows from a
small hcle to a larger hole.

- . y

1IND-CBC3350/47  (REV, 11-78)

B-11
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.**:uw |
XED *HOHQ 2

EFA RETHOD

NOWOGRAFH
PROGRAR
‘HTER THE
FOLLOKING

DATA A5

.REQUIREB
PUSH R/S :IJLIZ'£;7’
FTER LIVE 63

A
‘QCH LATR
ENTRY.

()

HUMBER=?

. 3'
IHITIAL
ETER YL
T3=
498,618

STRCK

TATIC
RESSURE
7Pgs

IR, H2o=?

‘lll’ -4.35
BARCNETER

PRESSURE

ra/
H. HG=?
29.92
7 H20=?
1'III’ 1.1
SHHPLE RATE

/817

o
.75
STACK GAS
MOL WT
‘lll!ﬁux
B/LE HOL=?
2o.?i3

.vu STRCK
TEMP /757
EG F=?
‘ 83.68

AYG DELTA

"J N, H20

o ¢
FILTER

RUN

RUH

RUN

RUK

RUN

RUH

RUH

RUH

RUH

RUYH

RUH

AHBIENT
TERP F=? -
63,8682  RUK

PITOT TURE
COEFF
LP=?
82 RUE

A¥G STACK
YELOCITY

2,747,232
FPH....

TDERL
HDZZLE
DIRMETER
THCHES
§.232

EHTER THE
ACTURL
NBZZLE
DIAHETER
T0 BE USED
il
INCHES. ..
243 RUH
DELTH H
AT=?
2,691¢  RUN
- 2.891

"EHTER THE

FOLLOWIKG
FOR EACKH
TRAYERSE
POINT
FhERES

i

IN. H20=?
PUSH §TD A

19 DEG £
PUSH 5T0 B

TH DEGR F

PUSH 370 C., R/S
k%

AFTER LAST

DATR PGINT PUSH
@, STO R, R/S
EREREEE

.298 STO @i
$2.869 570 B2
71,898 570 83

RN

THE
FOLLOATHG

IS GIYEN

FOR TRANSFER
T THE
ISOKINETIC
PROCRAH 2
/FILE S

YELOCITY
PORARETER
i%. 1%
AYE HETER
TEHF,
DEG F=

RS BELTA
H= IH. H2D
3.851
v
DELTA P=
8,576

FINAL HETER
YOLURE FT3=7
389,345 RUW

. 594,345
INITIAL
METER YOL. FT3
492.613
RESOLITE
STACK PRES
PS IN. HG
29.69
AVG STACK TEMF
DEG F
83,
GEQNETRIC AVG
ABSOLUTE STACK
TEAP, DEG R
543,333
STANDARD

COHDITIONS ARE
29.92126 IH. HG
68.8 DEG F
ERFAEK

ERD PROGRAM




A R
a8 *15

EPQ RETHOD
FIVE

[SOKIHETIC
PROGREN 2

ENTER DHTR
FROR THE
HOEGGRAPH

Rill WG,

FILTER HD.?

—
n

YELOTITY

PARARETER Ky=7
i9.1¢

AYG HETER

TERP TH DEG F=?
126,

" DEG R =395,

RY¥G BELTR H
- OIN. HEDs?

3,931
AYG TELTR 7
K. RZg=?
f. 888
V676

- FINGL WETER

VoL, FT3=?

250, 243
IHITIAL HETER
¥OLURE FT3=?

432,613
RESGLUTE
$TACK PRES.
IN. Ha=?
23,688
1§ THE % H20
KHOKH?
B = YE3
1= o
1.98
KATER SALH, §=2
21,48
% 032 =
8,89
2 =2
28.%
%o =7
8.86
PITOT COEF CP=?
: 3,68
.82

TS
The

Bilk

RUH

Fily

AU

. RUM

e
RN

R

ki

LN

Rl
RUY
RUH
RN

R

SAMPLE TINE

Hif =7

- ‘Sd.agd QM
HGZZLE

BIAMETER IH, =7

ROUND 5TRCK?
!
8

= YES
= i
Loape o R
STRLK BIRL IM.?
24,088 R
B¥h STRCE TEHF
BEg F =
23,8 Ry
AETER CALERTH
FRLTOR § =7

KET HETER
¥iL. FT3=
81,732
CORRECTEE
SAEPLE YOL.
¥HSTD 5CF-

72,823
KOLE FRACTION
IRY GRS HI=
' 8,988
MALECULAR W7
STACK GAS M
LELR AOL=
25,088
AYG VELOCITY
FPH =2
2782, 21
STRCK AREA
A5 58, IH,=
452, 4
STRCK DRY
FLOW 85 SCFN=
8:238.34

ALFH
EXCESS IR X

TEEREERLAE
ISOKINETIC %I=

EEERETEES

SORRY. YOO BLEK
1T, SCREMBALL,
gETTER LUK
HEXT TIHE.

STRHIARD
CONBITIONS ARE
29.92126 8. HG
&8.8 GEG F

TO RUR THIS B-14
FROGRAW AGATH
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PARTICULATE SAMPLE BOX SET UP

. - CHECKLIST -
DATE: s\, euTEe |
PLaNT: B\ 19 RUN NO.:_{
LOCATION :Pnzﬂg:mxﬁﬂéi STACK No: UMNEE. (50
prep, BY:_C Neo ) SAMPLE BOX NO.:__ (o

i. Wash all glassware with distilled water and then acetone.

) 2. Place approx. 100 ml distilled water in the first impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the
impinger bottom. Record exact weight to 1/10 of a gram.

( ) 3. Place approx. 100 ml distilled water in the second impinger, a
standard Greenburg-Smith impinger (caricell tip). Record exact
weight to 1/10 of a gram.

( ) 4. 1Impinger three is a dry modified Greenburg-Smith with straight
tube 1/2 inch from the impinger bottom. Record dry tare weight
to 1/10 of.a gram. :

( ) 5. Place approx. 175 ml of silica gel in the fourth impinger, a
modifiedzGreenburg-Smith with straight tube 1/2 inch froa the
impinger bottom. Record exact weight to 1/10 of a gram.

( ) 6. PLACE TARED FILTER INTO FILTER HOLDER ON THE CYCLONE SIDE OF
THE HOLDER. Smooth side of filter is to face frittered glass
of filter holder., Record filter number and weight.

Impinger No. Impinger weights

, (GRas) Tare | Initial | Final | Condensate

(o -1 1. 200 ml 5024 | 700,5 | TCILD %

b-v  2.300 m osnkoh S04 8| 7060 |TTCHRDO| 2B

G-3 3. Dry “48% 0| — 01D L 7.5 TOTAL
£-4 4. 175 g silica gel 4-§0.7 ¢t ] | 1S IC.R|30.¢

Filter No Tare Final Net

TOTAT,

( ) 7. Assgmble flask, cycloﬁe, and filter holder.

( ) 8. Assemble impinger bottles and glass elbows so air flows from a
small hole to a larger hole.

1IND-CBC-3960/47  (REV. 11-78)

B-15.
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EPR HETHOD
b HﬂﬁGGPQF

EHTER THE
FOLLORIHE
LATA A3

REGUIRED. (:ZA77~{'7”

PUSH R/S JINE G5
RFTER
EACH IAT

RUH

R

FILTER

. HUNBER=?
RUH
IHITIAL
METER VoL
FT3=7
TACK
STATIC

PRESSURE

P&/
1N, H2D=?
-5.388  RUH

BARORETER
PRESSURE
/PBs

TN, HG=?

471.454  RUM

25,898 RN
% H20=?

SAMPLE RATE
R/
CFi=?

738 PUN
TRCK GAS
GL T
7HR/
LE-LB MOL=7

28,88 RUY

A¥G STRCK
E#P TS/
€6 F=7
ar.G8  RUH

G DELTA
=7 IN. H20
513 RN

QMR IENT
TEMP F=
57.Gp88 R

PITOT TUBE
COEFF
£e=7

-
LG R

AYG STRCK
YELOCITY

1,548,827
FPH. ...

TDEAL
HOZZLE
NIARETER
IHCHES
8,218

ERTER THE
RCTUAL
NOZZLE
DIAHETER
TG BE USED
I
THCHES, .,

DELTA H
A1=7

ENTER THE
FOLLORING
FOR ERCH
TRAVERSE
POINT
shEEde

P

IH. H20=7
PUSH 8T0 A

TS DEG F
PUSH STO B

TH DEGR F

PUSH 570 C, R/S
¥

AFTER LAST

DRTR POIHT PUSH
g, 510 A, R/S
EhEELY

.398 5TC &1
£1.808 STD B2

65.988 570 02
RUY

B-17

THE
FOLLOKIHG

15 GIVEN

‘0? TRRHSFER
TO THE
TSOKTHETIC
PROGRAN 2
ZFILE 97

YELOCITY
PARAKETER

RVG METER
TERP.
DEG F=

AYG DELTR
H= Th. H20

AYG
DELTH P=

FINAL METER
YOLUME FT3=7
5:‘

l‘_

IHITIAL
HETER ¥OL. FT3

ABSOLUTE
STACK PRES
PS IH. HG

R¥& STACK TEAP
DEG F

GEGMETRILC Av¥G
ABSOLUTE STACK
TEWP. DEG R

STANIARD
CORBITIONS RRE
29.92126 IH. HG
63.8 DEG F
rEExES

EHD PROGRAN

538,662




B
ZER “I30KTHZ
EPA HETHOD
FI¥E _
ISCRTKETIL
PROGRAN 2

ENTER BATA

FROH THE STLET
HOROGRAPH v

PEGH.

A3 REBLESTED

f. R
RUK Ha,?
i, RN
FILTER H0.?
Rl
VELOEITY
FARAKETER Ky=?
N
28,33  RUK
AYG HETER
TERP TH BEG F=?
83. R
BEG R =545,
AVG BELTA K
IN. #20=?
2,533 RUK
AYG DELTA P
TH, H20=?
L7EE RUH

FINAL HETER
VoL, FT3=7

535.586  PUK
IRITIAL WETER
VOLURE FT3=2

47i.454 RN
RBSOLUTE
STACK PRES.
IH, H3=?

29.438  RUH
IS THE % HZD

KHOHK?
B = TES
1=H0
186 RUN
HATER GRIH. §=?
.06 B
4 002 =2
2,88 RUM
02 =2
26,98 RiH
00 =2
A.88  RUN

PITOT COEF CR=?
.83 RUN

aHFFiLE 11RE

RIN =7
72,808
HOZZLE
BIRKETER i, =7
237
ROUNT $TACK?
| =ves
@ = Ho
1,488
STRCK BIA. IN.7
24,948
RYG STACK TEWP
DES F =7
73.8

HETER CRLBRTH
FACTOR G =?

HET HETER
YoL, kT3

CORRECTED
SAMPLE YOL.
WHSTD 5CF=

HOLE FRACTION
DRY GRS D=

RijH

Rk

ot
=

RifH

RLK

Riji

81,126

8,977
HOLECULAR W7
STRCK GRS MM
LB/LE ROL=

28, 386
AVG VELOCITY
Fpe =3

2,983, 41

STRCK AREA
As S0, IN.=

452.4

STACK BRY
FLOW 85 &CFR=

ACFH

ERCESE RIR %

HEERREESH
ISOKTHETIC %1=

EREFEFRLE
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PARTICULATE SAMPLE BOX SET UP

' — CHECKLIST )

pare: \4 MMAC S TesT |, OCTLET

PLANT: RlJn 1 & RUN NO.:_Z-

LOCATION:Pa Sepandls N sY STACK No: UNE . &D

PREP. BY: O fo’_. 3 SAMPLE BOX NO.: /

( ) 1. Wash all glassware with distilled water and then acetone.

( ) 2. Place approx. 100 ml distilled water in the first impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the
impinger bottom., Record exact weight to 1/10 of a gram,

( ) 3. Place approx. 100 ml distilled water in the second impinger, a
standard Greenburg-Smith impinger (caricell tip). Record exact
weight to 1/10 of a gram. :

( ) 4. Impinger three i1s a dry modified Greenburg-Smith with straight
tube 1/2 inch from the impinger bottom.  Record dry tare weight
to 1/10 of-.a gram.

( ) 5. Place approx. 175 ml of gsilica gel in the fourth impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the
impinger bottom. Record exact weight to 1/10 of a gram.

( ) 6. PLACE TARED FILTER INTO FILTER HOLDER ON THE CYCLONE SIDE OF

- Impinger No.

THE HOLDER. Smooth side of filter is to face frittered glass
of filter holder. Record filter number and weight.

Impinger weights '
(GRAMS) _ Tare ~ | Initial Final * | Condensate

-1 1 200m 4816 | $§3.6 | Geo| =229
~2 2,200 m Nk S 2| RS | 44y 4.0
[—3 3. Dry 5-13-3 $17.% 5.q

TOTAL

1.3

l-_+__ 4, 175 g silica gel 5_9‘4'4' 7ﬂ /'S/ 7/5’% \4"%

Filter No Tare Final Net

TOTAL

( ) 7. Assemble flask, cyclone} and filter holder.

()

Bl

1IND=CBC-3960/47

Assemble impinger bottles and glass elbows so air flows from a
small hole to a larger hole.

(REV, 11-78)

B-19
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| o5,
.*t#t#*
HEQ -HGWG 27
R
" EPR METHOD

AR HUR0GRAPH
ROGRAR

EHTER THE

FOLLGHING
WIRAS Bl bET
REAUIREE,

“III' LvE 41
PUSH RS
RFTER

ACH DATR
HIRY.

¢‘II'FILTER _
RUt

(:j§9 RUM

NUMBER=?

THITIAL
ETER VoL

c
ol
[1]

rwd

en

ot}

&

b

-

ra

0

=

=

e R
PRESSURE
Y

IN. H20=?
BRPOHETEE

PRESSURE

‘III'{PB/
iH. HE=?
9.5 et
v Hz0=7
‘IIII‘ 2.3 FlM
¥plE PRTE

iQHl

73 RUN

STACK GRS

' oL T
Y
LB/LE MOL=?

28,38  RIM

.w; STACK

TEWP 715/

G F=?
79.88  RUM

AMBIEHT
TEWR F=?
o8, 8663

PITHT TUBE
COEFF
p=?

AYS STACK
YELOCITY

2

[

IDgAL
WOZZLE
DIAKETER
THCHES

EHTER THE
ACTURL
HOZZLE
DIAKETER
70 BE USED
IH
IHCHES. ..

BELTH H
fA1=?

EHTER THE
FOLLORING
FOR EACH
TRAVERSE
POINT
¥ERERE

il

IH. H20=?
PUSH STO A

75 DEG F
FUSH STC B

TH DECR F

PUSH 5TD C, R/S
Lo

AFTER LAST

DATA POIMT PUSH
@, 570 6, R/S
ERETEES

BN

RUK

Bl

0 4&"

Gl

Bk

RUM
1,817

B2l

/

—q
i

. :
FG LOWIHE
% GIVEW

EDE TRRUSFER
70 THE
(S0KINETI
PROGRAR 2
/FILE B¢

YELOCITY
PHRAKETER

AVG HETER
TERF.

DEG F=

A¥G DELTR
H= IN. H20

v
DELTH P=

- FIkaL KETER

YOLUHE FT3=?
628,988  RUM

628,920
INITIAL
HETER ¥O0L. FT3

536,128
ABSOLUTE
STRCK PRES
PS IN. HG

Yh STOCK TEH
DEG F
GEOMETRIC AYG

ABSOLUTE STALK
TEMP, DEG F

STANDARD
COMDITIONS RRE
29.92126 IK. Wi
68,8 DEG F




tiy
RER "ISOKTHZ"
EPR HETHAD
FIVE
ISGKINETIC

PROGRAN 2

EKTER DRTH
FROK THE Ouvner
HOEGRACH

PR,

88 REONESTED

TEST HiLL?

.o R
RUK M3, ?
2. R
FILTER NG.?
RN
YELOCTTY
PORAMETER K¥=?
28.83 R
AVG BETER
TEWP TH IEG F=?
98, RUN

BEG k =533,

RYG DELTR H
iH. H20=?
2.827 Rl
AYG DELTA 7
TH. H20=7 -
SIS RN
FINAL HETER
YOL, FT3=2
620,988 RUN
IHITIAL HETER
VOLUKE FT3=7
536,120 R
ABSGLUTE
STACK PRES,
IH, HG=?
29.446 iy
1S THE % H2D
KNOHH?

r
2

no

— X

Tt

K
£.85  RiM

HRTEE GRIN. &=7

18,38 B

8.89  RUN
%02 =7
209 R

- 8.68  RUN
FITOT COEF CP=?

83 RUM

SARPLE TINE
Hiff =7
%a, gEa
HOZZLE
DIAKETER 1M, =7

1,868
STRCK DI, IN.?
24, BRg

AYG STACK TERF
IEG F =2

73.8
HETER CALBRTHN
FRETOR § =2

. 9387
NET HETER
YoL, FY3=

CORRECTED
SARPLE VOL,
YMSTE 5CF=

ROLE FRACTIGH
DRY GAS His

ROLECULAR WT

© STACK GRS AM

LB/LB HOL=

AVG YELOCITY
FPH =7

3

STRCK ARERA
A% 58, IN.=

STACK BRY
FLOW 85 SCFR=

9]
RCFY

9}
EXCESS QIR %

33,

TERETR LR
ISOKIHETIL %I=

YEREETEIE

Pk

&

84.758

78,982

8.95¢

23,73t

232,83

452.4

254,39
4G8.14

963,74

95,3

'B-22

000000000000 00c00s




PARTICULATE SAMPLE BOX SET UP

CHECKLIST __ -
DATE: : TESTY ocT LEY
pLanT: R¥\dg A4S RUN NO.:_ -
( ; ¢ :

LOCATION: Dorktnntly N *‘7’ stack vo: _(INE &5
prep. sy: (. Yeo ) SAMPLE BOX NO.:_ (7
( ) 1. VWash all glasswareﬂwith distilled water and then acetone,
( ) 2. Place approx. 100 ml distilled water in the first impinger, a

modified Greenburg-Smith with straight tube 1/2 inch from the

7 4impinger bottom. Record exact weight to 1/10 of a gram.

{ ) 3. Place épprox. 100 ml distilled water in the second impinger, a

- standard Greenburg-Smith impinger (caricell tip) Record exact

weight to 1/10 of a gram.

( ) 4. Impinger three is a dry modified Greenburg- -Smith with straight
tube 1/2 inch from the impinger bottom. Record dry tare weight
to 1/10 of.a gram. .

( ) 5. Place approx. 175 ml of silica gel in the fourth impinger, a

modified Greenburg-Smith with straight tube 1/2 inch from the
impinger bottom. Record exact weight to 1/10 of.a gram.

D=

.
. .
.
. h - =
. .

e Tggee]
Impinger No. Impinge.r weig‘xts Im,a-nc;er subreanc® s
. (GRAMS) . . ; . Tare Initial Final Condensate
o~ | 1. 200 ml H-,,lf Sha, 7 705 b 796, ( O\LO
(rg»—‘;l 2.200 wl g hkl - S04 91706, 7 160528 | TG
. é 3. Dry Hg.0 | 4'8/7’ 5, \ TOTAL
é?’f 4. 175 g silica gel ‘Hgf Glo., | 673,24 15\ 33

( ) 8.

00009

small hole to a larger hole.

. 1IND.L3C-35450/47  (REV, 11-78)

B-23

Assemble impinger bottles and glass elbows so air flows from a



9 0000000000000008

A TIVHIAY
. - pSENETA b wioL
A 39 Iy = <3 ol [ BT | ah | T8 | T95a =71 5
N BT I VR Sh - o) nar | €IT’E b T8 | a4 9 SLi s
A %9 hi \ Ll L [ Te€C | th g | ¥%a| IO R
w9 Th - A Sh IO3TT L’ T3 ag9l 2 o7 ¢ .

ol 7] S°s o = SL LY [ LRRT | o5 A 97| 3¢Sl ¢
Wl on | QS b = L4 <@ | Tnh'l ahy' Ls | scsnge St A {1%0,
N R R A T %L bo |Jth’e | Lb- | t8 | lsa| S| 2 L3
P I Ry ho T A0 W |TEE 9, | =3 | 955k og| 3 -
i L R L L AR Y S 0 AT B s S
N G 5 p= oL Lo [BINT| o [ Tp [ oe9ea] | < 1
barf o | 5, b - o) bl | 9Loe X 5L 0l pre 2L e
bazl 7| O <, — L9 L bee' T @ | L5 | arLseo | 'ove
oo ot |0 | || | g | e | L |
mmw .” .@mz.._w&ﬂ_oxrma ._Emumzvmwﬂw_mmo& ONLLi3S am%& zczummmwmu H“mmw ”M%uam d2 .Eauwuwu. 1011d ?n_m..mg__;ﬁ 2
sut .muum_ﬁ.._wma. NNN% .ozxwh._ 2200 (8550-0 m 77 WL
g (ry 71 " . e T
"Ut *HIoNT1 39044 (# l011d) # Faow 0 00 s < OH Ny
_uz:._.uéhmm: % .mghwu.zﬁauz:mm.q Im mu IUV&QZ Tuﬂ_qn_ MD&N“@NW&.%
e .uw%mu%ﬁm“mmﬁ"_ﬁ u%zmmﬂmm mzu@q v A3 O,mow_sa o] Mm:ﬁm _

{wl=-11 "ron)

/IOt

L3345 viva 9NIL1SIL SHOISSIAG JoUN0S



tLx
XER “HOMO 57
R

oy
SR

PR METHOE
9 HOROGRAFH
PROGRAM

o
’)
|

QUTLIEY

7=
er e S @3

FOLLONTNG
DATR A5
REQUIRED.

PUSH R/S
FTER
EACH DATR
ENTRY,

®

RUN
RiM
FILTER
URBER="
ALk

INITIAL
ETER YL
Fi3=7

®

623.716 RN
STACK
STRTIC
- PREGSURE
/PSs
IH. H20=?
6.i68 RN
BARGHETER

RESSURE
/PR
IH, HG=?

29.92¢  RUH

. H20=7
2,380 RN

SANPLE RATE

ons

798 RUN

j ‘ 2859 RN
g

TENP /757
G F=?

3.8 R

7

e T

¥ DELTR
P=7 IH. H2C

%5 R
AMBIENT
TEHP F=?
47,3808 PUM
PITOT TUSE
COEFF
cp=?

AVG STRCK
YELOCITY

FPH. .

INEAL
HOZZLE
DIRKETER
THCHES

a.ﬁ01

-

EHTER THE
ACTUAL
NGZZLE
DIAMETER
TO BE USED
ik}
IHCHES. ..
248 Rl
DELTA H
AT=7
1.8168 R
1.817

" ENTER THE

FOLLOHING
FOR EACH
TRAYERSE
POINT
ESFERS

il

IN, H20=?
PUSH STC A

TS DEG F
FUSH STC &

- TH DEGR F

PUSH STO L. R/S
ey .
AFTER LAST

. DATA POINT PUSH

@, STD A, R/S
*RRTERE

486 370 @1
57.80Q 570 B2
60.886 STD @2

RUK

THE -
FOLLORIRG

i% GIYEH

FGR TROKSFER
T0 THE
TS0KTHETIC
PROGRAR 2
AFILE 3/

L w

YELOCITY
FRRAKETER

A¥G AETER
TERF,
DEG F=

RYG DELTR
He IR, HZO

ay
DELTA P=

FINAL METER
YOLUHE FT3=2

703.6625

INITIAL
HETER ¥OL. FT3

ABIOLUTE
STRCK PRES
P5 IH. HG

AYG STACK TEWF
BEG F

GEOHETRIC AYG
ABSOLUTE STRCK
TEHP. DEG R

STRKDARD
COHBITIONS RRE
25,92126 IH, HG
£2.8 DEG F
FREREX

EHD PROGRAK

~e
19,83

Rl

765,663

822.71%

ed
=]
L ]
Loy

7t.




SRHPLE TIHME .
| HIN =2
' 93,888 gl
HGZ2LE
oy ; DIRMETER IN, =7
RED “ISOKINE" _ 240 R
EPR HETHOD ROUHD STRCA? .
FIVE 1 = ¥E5 _
TSOKINETIC 8 = Ko e
FROGRAN 2 1,686 BLM
STACY DIR. IN.?
EHTER DATH 24,588 BUN
FROY THE AYS STACK TEAP
HOMOGRAPH OU?Z&T BEG F =2 _
FRGR. - 7ha ALY
AS REGUESTED HETER CALBRTH .
- FRCTOR & =2
TEST HO.? L9987 RIM _
1. pUH : \ ::::.‘T::
RUN HO,? HET HETER .
3. Piln ¥iL, FT3= .
FILTER ¥0.7 . &i.048
EU}% ﬁGRREEiEL
YELOSITY SAMPLE VoL,
PARGHETER K¥=? YNSTD SCF=
19,85  mu 79,765 .
AYR METER : MOLE FRACTION
TEWP TH DEG F=? DRY GAS HB=
4,  RUN 8,955
DEG R =554, HOLECULAR WT
_ STRCK GAS i
RYG DELTA H LB/LE HOL= 53
IH- H =? n--' >
AYG DELTA P rPR =7
IH. Hao=? 2,854,472
D733 RN STACK RREA
FINGL RETER AS 58, IW.= L
VoL, F73=7 2.4
785.6625  RUK STACK TRY .
INITIAL METER FLOM 83 SCFH= o
YOLUKE FT3=? 2,921.93
623,716 RUY ACFH
ABSOLUTE ' 2.972.62
STACK PRES, EXCESS AIR %
M. HE=? 33.983.74
3,338 AU ek ; .
15 THE % H20 ISGKIHETIC %1= |
KHOKH? 93,3 :
FEEFEEREE :
f=)
1,88 BUM
HATER GAIH, 6=7 .
8,39 UM
% £02 =2
B.88  RUH
%02 =7 -
20,98 RN
%0 =7 _
.88  RUM .
FITOT COEF CP=?
.82 RUN N
| ®
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PARTICULATE SAMPLE BOX SET UP

CHECKLIST

DATE: : E _

PLANT: “BMa < RUN NO.: /=7 £ AW  Jhwmer
K] ; ™

LocATION :PesTimantly N &Y STACK NO: Love &

pree. my: (. Yoi ) SAMPLE BOX NO.:_ (o

( ) 1. VWash all glasswareﬂwith distilled water and then acetone.

( ) 2. Place approx. 100 ml distilled water in the first impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the
irmpinger bottom. Record exact weight to 1/10 of a gram.

{ ) 3. Place épprox 100 ml distilled water in the second impinger, a
standard Greenburg-Smith impinger (caricell tip) Record exact
weight to 1/10 of a gram. :

( ) 4. Ippinger three is a dry modified Greenburg-Smith with straight
tube 1/2 inch from the impinger bottom. Record dry tare weight
to 1/10 of .a gram, : .

( ) 5. Place approx. 175 ml of silica gel in the fourth impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the.
impinger bottom. Record exact weight to l/lQ of a gram,

—— e - ‘,-:h‘}"kge"\
Impinger No. Impinger weights -IMP'n9e' Swlseance oo '
. (GRAMS) . j . Tare Initial Final Condensate

L-F 1 a0m #4 So2.6| 7070 | IR 77
62 20w ounpw - 5050|7008 | o894 s
é -3 3. Dry | ‘(7'5?7/ 0 e %‘f’.g{ 0.7 | TOTAL
C-Y. 4 175 g silica 'ge.l | 679 3 687,23 | - 8o ESq

0

e = : . . .- 7

( ) 8. Assemble impinger bottles and glass elbows so air Elows from a
snall hole to a larger hole.

- . y

11INDCBC.3940/47  (REY, 11-T8)

B-27
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.baes STO &l
; RUH

EPA HETHOD
9 ROMOGRAPH
PROGRAH

Tesr 2
AN sz
IMET

EWTER THE
FOLLOHING
IATA A5

REQUIRED.

PUSH RS
AFTER

EACH DATA
ENTRY.

1 -Q'_
TEST v
" HUMBER=? )

2.6000  “RUN
. RUN KO, 7
.FILTER
NUMBER=?
‘II"IHITIHL

HETER ¥iL

13=7
h32.2188  RUN
RUH

STRCK
STATIC
PRESSURE
iPSs

IH, Hai=?
. -2,9380  RUN
BARORETER

PRESSURE

PBs
IH, HG=?

36,1166  RUN

2.8688  RUN

RUN

% H20=?
. 15009  RUM
SAMPLE RATE
/M
FHi=?
‘ 7588 RUH
STACK GAS
OL HT
o
LB/LE HOL=?
23.713  RUN

.w; STACK

TEMP /757

EG F=?
78.88  RUN

AYG DELTA
p=? IH, H2
316 RUM

RHBIENT
TEHP F=?
74,8888  RUd

PITOT TUBE
COEFF
Lp=?
.32 RUN

ave STRCK
YELOCITY

' 3,804,462
FPH..vw

IDERL
HOZZLE
DIRHETER
THCHES
8.217

EHTER THE
ACTUARL
NBZZLE
DIRKETER
70 BE USED
DH
THCHES, ..
2437 RUH
DELTH H
AT=?
2,8318 RN
2.891

ENTER THE
FOLLONING
FOR EACH
TRAVERSE
POINT
FhkkkE

1P

IN, H20=?
PUSH $TO A

TS BEG F
PUSH 570 B

TH DEGR F

PUSH STO C, R/S
*5%

AFTER LAST

DATA POINT PUSH
B, ST0 A, RsS
EEERE

.618 STO 61
g0.0e0 570 82
81.898 570 63

RUH

' B-29 .

H= IH. H20

THE
FOLLOMING

[§ GIVEH

FOR TRAWSFER
TO THE
[SOKTHETIC
PROGRAH 2
/FILE O

YELOCITY
PARARETER

21.88
A¥G HETER
TENP.
BEG F=

121.

AYG DELTA

3.862
ava

BELTH P=

d.886

FINAL HETER
YOLUNE FT3=7
707.688  RUM
787,688
IHITIAL
METER VOL. F73
632,218
ABSOLUTE
STACK PRES
PS IH. HG
29,89
AYG STACK TERF
DEG F
8t
GEOMETRIC avG
ABSOLUTE STRCK
TEMP. DEG R
346,914
STAHDARD
CONBITIONS ARE
29.92126 1IN, HG
68.8 DEG
rxkEE

END PROGRAH




1
CL:"&

AEQ "ISGKINZ-

EPR RETHOD

FI¥E
ISOKIHETIC :
PROCRAN 2 Test Z

"
EHTER DRTH 7est &
FROM THE RN
HOMGCRAPH
FREH, ThueT
AS REGUESTED
TEST H0.?
2, RUM
RN HO.2
2, R
FILTER Kd.?
. RUY
YELODITY
PARAHETER Ky=?
2189 RUN
AYG METER
TEWP TH DEG F=?
12, RUM
DEG B =581,
AYE DELTA H -
IN, HzD=?
1.8 RUM
A¥G DELTA F
IN. H2D=?
8% RUM
FINGL HETER
viL, FT2=?
797608 RUN
INITIAL HETER
VOLUME FT3=7
632,218 RUN
ABSGLUTE
STACK FRES.
IH, HG=7
29,89 RUM
15 THE % H2p
KNONH?
8 = 1ES
{ = kD
1,69 RUM
HATER GAIN, G=7

' .56 RN

% 002 =7

6.89  RUK
%02 =7

20,96 BUM

%00 =7

g.@8  RUM
PITOT COEF (P=?
' 82 RUN

i

FI.EER RN
KOZZLE
DIRRETER H, =7
M3  A
ROUND STACK?
i = YES
§ = H
8506 RUM
STREK S1BE
BIHENSION 1H.=7
14,888 RuM
OTHER SIDE IN.
" R
AYG STACK TEWP
BE F =7
a8 R
HETER CRLERTH
FRCTOR G =7
1881 RU
HET METER
V0L, FT3=
73,457
CORRECTED
SAHPLE ¥OL.
WSTD SCF=
68,501
HOLE FRACTION
DRY GAS D=
8,994
HOLECULAR T
STRCK GRS HU
LBAB HOL=
28.772
AYG VELOCTTY
FRH =7
7,135.72
STACK ARER
RS 50, IN.=
478.3
STRCK DRY
FLOW 02 SEFH=
§,861.54
ACFH
3,832.72
EXCESS AIR %
22,983.74
gxeREFERTT
ISOKIRETIC 21=
57.2
kekpFRELE
B-30
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PARTICULATE SAMPLE BOX SET UP °

l,‘
.

CHECKLIST
DATE: .
— - : -7 - -5
pLant: Blda 1937 RUN NO.: 7:57" & Aw>D  smer
{ - J—
Loc,\rto:::?cr]Jfl‘s et NSy _ STACK NO: LivE £
ﬂ f -
prep. BY: (V VYoo . SAMPLE BOX NO.:_/

( ) 1. Wash all glassware-with distilled water and then acetone.

( ) 2. Place approx. 100 ml distilled water in the first impinger, a
modifled Greenburg-Smith with straight tube 1/2 inch from the
iwpinger bottom. Record exact weight to 1/10 of a gran.

( ) 3. Place approx. 100 ml distilled water in the second impinger, a

- standard Greenburg-~Smith impinger (caricell tip) Record exact
weight to 1/10 of a gram. :

() 4. Iompinger three is a dry modified Greenburg—Smith with straight
tube 1/2 inch from the 1mpinger bottom. Record dry tare weight
to 1/10 of .a gram. :

( ) 5. Place approx. 175 ml of silica gel in the fourch impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the.
impinger bottom. Record exact weight to 1/10 of a gram.

N . . .
- n

e —— : -t ' :hp'hgé"‘

Impinger No. Impinger weights I"V""?“' sabsecance e
. (CrAnS) . . ; . Tare Initial Finalﬁ' Condensate
=1 racom Fo- 4905093y |pfAid|-g9
|- 2. 200 ml | =T S B LS 19,1 | =6, O
I =3 '-’3. Dry _' RPN ; - Sl 1 TOTAL
l“’4’. 4, 175 g silica-‘gel' Y |1353,% |76 8| 165 +<.

—— i — %

H

( ) 8. Assemble impinger bOttha and glass elbows so air Elows from a
Small hole to a larger hole.

LIND-CBC-3540/57  (REV, 11-78) .- : ' _ SR _ -

~
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€00 000000000COCOFOQGOS

wdddddhri vk
TEST IS PRARTICULRATE FORE

42" UFSTRERM, 12" OOWNSTRERKH

14 ¥ 38" SpURRE STACK
HEUHURFHEFSFFLHEHEFHAELEFRBRNGGEE
PORT LOCATION FROM STACKS EDGE
TD CENTER OF FORTY

E S EFFEELEFT RS TLES PSSR EEFE S

PORT i = 5" N
PORT 2 = 15“
FORT 3 = 25"

PESPRRLTESELS L RS Lo LSS L ESEE LT A S
OEPTHS T4 THSERT PROBRES
*#***x#*******t*#*#**x*#****##*i

FOINT 1 = 1t 13716
POIMT 2 = 5 1. 4%
FGINT 3 = g 13718"

POINT 4 = 12 1~ 4" .

VELOQCITY TRAWERSE

— P | -—SORT dF--

8. 734 Sy
§.313 A 357
G, 984 @, 949
o B.¥vVR B.ave
== 6. 758
B.219 h.9%54
f. 950 B.57S
B.eva A 233
- B, 5849 6.7v62
g.855 B.345
8. 5385 a.941
B.8354 B.322

T Y T I Iy T r Yy y * Y 3 F 51
1111t 4

dP RME = B .816
B-33



" TH DEG F=

EFEEEE

3EQ -HOMD 2-

EPA HETHOD
3 HOHOGRAPH
PROGEAH

EHTER THE
FOLLORIKG
DATA AS

REQUIRED,

PUSH k/§
AFTER
- EACH DATA
“EHTRY.

TEST
HUHBER=?
. a .

RUN HO, ?
‘3.

FILTER
HURBER="

INITIAL
METER ¥OL
FT3=2
715,733
STACK
STATIC
PRESSURE
P57
IH. H20=?

-2.92
BAROMETER
PRESSURE
/PB/
IH. HG=?

4 Ha0=7
I,
SARPLE RATE
7007
CFH=?
73
STRCK GAS
MOL HT
Vi, 'l
LBsLE MOL=?
28,77

3.1

RiH

RUN

RUH

Rl

RiH

CLE
R

RUH

RUH

RUH

RUH

AY: STRCK
TERF /757
IEG F=?
38.88  RUM

A% DELTA
P=? IH, H20
Bl6 RUN

AHBIENT
TEHP F=7
46.8888  RUN

PITOT TUBE
COEFF
{F=%
A2 RN

RYE STHCK
YELOCITY

3,886,947
FPH....

TDEAL
HOZZLE
DIARETER
IHCHES

EHTER THE
ACTUAL
HOZZLE
DIRKETER
TO BE USED
M
IHCHES. ..
243 RUN
DELTA H
AT=?
2.68918 Ry
2,891

ERTER THE
FOLLORING
FOR ERCH
TRAVERSE
POINT
FEEEER

iy

IH. H20=?

- PUSH 570 &

TS BEG F
PUSH ST0 &

TH DEGR F
PUSH $TO C, R/S
b

AFTER LAST

DATA POINT FUSH
@ §T0 A, R/S
FEEkEdk

Y

THE
FOLLOMIHG

T8 GIVEH

FiiE TRAHSFER
T THE
TSOHIHETIC
FROGRAH 2
FFILE 5

VELOCITY
PHRARETER

[
(L7
|
it

fi¥G HETER
TERP.
BEE F=

AYG DELTH
H= [H. H2G

AvG
BELTH P=

FINRL RETER
YOLURE FT3=7
794,392

IHITIHL
HETER ¥OL. FT3

RESOLUTE
STACK PRES
PS IH. HG

AYG STACK TEHP
BEG F

Ve, 8.
GEOWETRIC AYG
AESOLYTE STACK
TERP, BEG R

342,333

STANBARD
COWBITIONS ARE
29,9212 IN, HG
£3.8 DEG F
pr bty

~ EHD PROGRAN

§000000000000000000




‘lll’ EPR e
- FIVE

[SGKRINETIC

. PROGROH 2

ENTER DATA

FROM THE
: HOROGRAPH
PREN,

A3 REQUESTED

. TEST H9,?

RUN HO.?

2.
-
4

FILTER HO.?
3.

. VELGCITY
PRRAHETER Ky=7
28.76
AVG HETER
. TENP TH DEG F=7
121.
UEG R =581,

f¥G DELTA H
IN. HZ0=?

3.47
. AYG DELTR P
K. H20=?

794

FINAL METER
YOL, FT3=7

784.352

INITIAL HETER
YOLUEE FT3=7
713,739

ARSOLUTE
STACK PRES.
¥, HG=?
29,920

IS THE % H20
. KNOUH?
‘III’ 1,60

WATER GRIM, G=?
9,86
o
B.8%

28.98

8,92

PITCT COEF (P=?
4""' 82
SAHPLE TIME

HIN =2,
72.%00
HOZZLE

DIAMETER IN., =?

‘IIIII') .24;

RUH
RUK

RUK

RUH

RS

RUH

RUH

RUM

ROUND STREK? .

1= YES
8 = Ko
1,608  RUM
STACK DIA. IH.
24,085 RUM
AYG STACK TERP
DEG F =7
22,8 RUM
METER CALERTH
FACTOR G =7
1.8281  RUM
HET HETER
VoL, FT3=
65,664
CORRECTED
SAHPLE YOL.
VHSTD §CF=
62.353
MOLE FRACTION
BRY GRS ML=
8,993
HOLECULAR KT
STACK GRS MW
LB/LE HOL=
28.763
AYG YELGEITY
FPM =7 _
2,973.94
STACK ARER
A5 56. IN.=
452.4
STHCK DRY
FLOY 85 SCFH:
$,836.34
ACFY '
C9,279.68
EXCESS RIR X
33,933, 74
ERRELEERES
ISOKINETIC %=
93,5

*EFEEEERE

SORRY, YOU BLEK
IT, SCREMBALL,
BETTER LUCK
HEXT TINE.

STAHDARD
COHBITIONS ARE
29.92126 N, HG
68.8 DEG F

70 RUN THIS
PROGRAN AGAIN
PUSH R/S

" ENDerex




PARTICULATE SAMPLE BOX SET UP

CHECKLIST
DATE : _ , _ . _
PLANT : Bh?’& 14¢€ RUN NO.: TEST £, BUN <% |\
LOCATION: @,ﬂ“ﬁ-«'*'\ NSy STACK RO: LLW\E €
erce. py: (V. Yo SAMPLE BOX NO.:_ 7

( ) 1. Wash all glassware‘with distilled water and theh acetone.
( ) 2. Place approx. 100 ml distilled water in the first impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the

impinger bottom. Record exact weight to 1/10 of a gram.

( ) 3. Place épprcx. 100 ml distilled water in the second impinger, a
" standard Greenburg-Smith impinger (caricell tip) Record exact
weight to 1/10 of a gram.

( ) 4. Impinger three is a dry modified Greenburg—Smith with straight
tube 1/2 inch from the impinger bottom. Record dry tare weight
to 1/10 of .a gram. : e

( ) 5. Place approx. 175 ml of silica gel in the foufth'impingef, a
modified Greenburg-Smith with straight tube 1/2 inch from the
impinger bottom. Record exact waight to 1/10 of a gram.

To=

_ . ‘ .rhp'hger\
Impinger No. Impinger weights .Imp'nqev smbieance T '
. . (GRAMS) . .-' . Tare Initial | Fir_xal-.:' Condensate

7= 1 w0m C S06.0| (pS-3 | £0S.b| —=77

7-2 2. 100 m 4R 5229 1<937 C.4

2""'3 ' - ’3. Dry S ‘ S_DL/"LF s S.'-'().”‘{",l 8:7 TOTAL

j ' T e R B
7’2 ‘ 4. 175 g silica gel ' 4 0. (67(5"0. 2 qu[\ ? 7

( ) 8. Assemble impinger bottles and gdlass elbows‘so air‘flows from a
small hole to a larger hole. .

- - . R B

1IN0-28C-3540/47  (REV, 11-78)

B-36

liOOOQQQOOOQOQQQﬂoo




LW WD oo g
17274417 wdd 7 16

IOVEIAY
£5T heS | Snsg T TioL
2 h T+ rs ob LT/ TS| Spe 0 ER | teo488| et ¥
“- S e ot | s& <] 3200 Cul ociad enent] |
t'h ¢t /5| 'y ot/ §7°¢ 487 FE| ¢S5trss gl oo etiT L
&¢ S~ 285 28 T/ ¢4 o0 C&{ceoors| ao-t1T \‘ma&m
ok St £S5 R STl Lbue £4°0 C B Q9] 99 sa i ﬁ
oS oy 9 [& 1Tl Gt ¢ L& B | CLELSS] oLyl 9
©'5 thl 74 £¢ W1 oee| a0l T g| StSI5E] eaesa| | s
- Oh Tt 1.5 S 72 8L 890 & | Bo | arentt] <l
T~ TH 1§ [ ¢ /! LT | s/ 0 c&l greaps| oo-imi _‘ €
o}
Jh Dk g 49 ro/ Acel| & TEI SshacS| vaisct z @
¢t ¢ 79 79 8| sl bto & | coo tts| ervel ‘
o ' A /.S ¥ 22)20) ETh'er cli~<g cc.i 7
vee| © 8¢ 2 . N wwu Nw/m seFI g | SLbTELL PR
w do o *do (00U ) Yo (UIU g QoY o 2y - 3 ) , s
2 Na "6y “u1 HIMEJHI uéqmwmsm_ 3170 i ?m%mwﬂ..._*% ﬁmn_.nu._z H_.M_: u%quh_u“_.__mh Qmw_uw_ﬁ " “.ﬂ_”ha ) zw_,m_“.wu
0 | O [wnowa Tunvs | MLwasnat | xos Tuwus | gy gy Bl SvE R T et ALTI0T3A Yov1s ¥ILM SVO N TYS IsuINVAL
LSl 0 koo ce/ 79 | (s310g 9533ne. ] moug) T
S o_@ (WI0)I1vY Wv31{  IIHILvW y3NIT 3008d ONILLIS HILYIH 3804d NOIL335 SS0¥) MOviS 40 JLivMIHOS d2 "INII3134307 lOLId {udesBouon)  yoigv4 o
€ 7T 0 PaATAIL By BICT L I
VT *y31IIQ F1ZZON *ON_*Q'I 312Z0N _ . ®Lguam " *gn %09 ¥ALIW
VT ‘HI9NT] Ja0ud {# 1041d) # 3608d “ON X08 JdWyS *ON NNY
40 HGTieo | Y0 UG
ONILLIS X089 u3LyH % 'JUNISION O3WNSSY 3190 HOLYYIdO
L TR 1S 2 AT NI FTIIN
OH NI "3ynss3sd 3141 3wcuve JUNLVYIIWAL IN3Taky HOILY207 Mg !

(Ri-11 “aon) 29/UeE=2a0aill
43315 ¥IvQ SHILSIL SMOISSINI JDHWS

©00000000000000008 9%
e




EPG HETHOD
3 HORDGEAPH
FROGRAK

ENTER THE
T
DATR A5 LIWE
RESUIRED,

PUSH R/5
ArTER
EACH TATH
ENTRY,

=
[= Iay]
P 5]
Cf =
FTil
0
1]
~3

7 P

-~
[ e
pr 3
-
o
w3
o+

FILTER
HUKBER=?

THITIRL
RETER QL
Fid=?
< 523,98
STRCK
STRTIC
PRESSUEE
/PEs
IH. H2G(=?
-2.8
BAROMETER
PRESSURE
/PBs
IH, HE=?
38,12
% H24=7
o7
SAKPLE BRTE
fgﬁk
CFR=%
79
STACK GRS
HOL HY
/RS
LB-LE RMOL=?
28.763

fAvGE STACK
TERP /754
DEG F=?
82,68

AVG RELT
P=? [N, H20
7

T
£

RUY

Rui

RiJ

RUH

RUH

RUH

RUK

RUH
RUN

RUGH

RUH

AT=?

AHBIENT
TERF F=7
a4 LLa
B8 RUM

82 Rl

f¥G STACK
YELOCITY
2,971,449

FPHIIII

1leAL
HOZZLE
BIRHETER
IHCHES

ENTER THE
ACTURL
hozzLE
DIAKETER
T0 BE USED
B
INCHES. ..
243 RUN
DELTA H

2.0312 UM
2,832

ENTER THE
FOLLOWIHG
FdR EACH
TRAYERSE

PRINT
ddaEE

5P
IN, -H20=7 .
PUSH STO A

T8 BEG F
PUSH 570 &

TH BEGR F

PUSH 870 C. R/S
5%

AFTER LAST

DATA POIHT PUSH
8, 570 8, R/
FEEELEE

L6568 5T 81
82.@a8 ST0 82

69,888 5TD o3

kUN

EITITe
DELTA H=

4, Hed

B-3

THE
FOLLONIRE

15 GIVEH

FOR TEANSFER
T0 THE
TSOKIHETIC
PROGRAK 2
JFILE 5/

YELOCITY
PARAMETER

A9 HETER
TEHP,
DEG §=
i,

fivG DELTA
H= IM, HED

3.232
AYG
DELTA P=

8,782

FIHAL METER
YOLURE FT3=7
994,253 RUN

394.253
IRITIAL
HETER YOL. F73
523.928
ABSOLUTE
STACK PRES
PS5 IH, HG
29,91
fYG STACK TE®P
DEG F
8,
GEOHETRIC pve
ABSOLUTE STRCK
TERP. DEG R
2. 758
STRHDART

CONDITIONS RRE
29.92125 M, HG
88.8 TEG F
TRk

ENDI PROGRAH

0000000 OO00O0O00@O




[SOKINETIC
PROGRAN 2

ENTER DATA
FROH THE
HORDGRAFH

. 05 REQUESTED
TEST HO.?

o .

.FILTER KO, ?

YELOCITY
PARANETER Kv=?
20,51
AYG HETER
TEMP TH DEG F=?
1.
DEG R =571,

 AYG DELTR H
IH. H20=?
3.28
RYG DELTR P
IN, H20=?
: T8
. FIHAL WETER
VoL, FT3=? '
994.253
INITIAL RETER
YOLUNE FT3=?
523,929
ABOLUTE
STACK PRES.
IN. HG=?
29,918

IS THE % H20
KNOHN?

- D
m

—_—
[ n ]
£

e
I
n

=3

28.98

-l = .l
[ard
(=]
3%
1]
Yy
= o0
o =~
o -~

LY
L=}

=?

. © 8.89

PITOT COEF CP=?

g.92
82

fHRLE TIvE.
IN =7

- 72,0800

L 3

Rl
RUH

RUKN

RUN

R

RUN

RUH

RN

RUH

RUH

RUH

RUH

Rilh

wUH

IS ]

Y

RUH

kUM

AYG YELOCITY
FRH =7

MGZELE
DIAMETER In. =?
243 FiiH
ROUHD STRCK?
= YES
8 = Ho
8.8848  RUM
$TACK SIDE
DIRENSION IM.=?
14. 648 UM
OTHER $IZE IN.?
.4 R
AYG STRCK TERP
DEG £ =2
83.8@ kuH
METER CALERTH
FACTOR & =?
1.681 RUN
HET HETER
YoL. FT3=

CGRRECTED
SHRPLE YOL.
YHSTD SCF=
63.863
HOLE FRACTION
DRY GRS HI=
8.9%4
HOLECULRR HT
STACK GRS WM

LB/LE MOL=

2,951,648
STACK ARER

fAS S8, IH.=

428.¢@

- STACK DRY

FLOW @¢ SCFH= ‘
8,312,653
ACEH
8,353.83

EXCESS RIR %

33,983.74
FRFRTARLE
ISOKINETIC %1=

]
=]
-

o

ERERRREFX

28.768

3-3_»_9 _



Impinger No.

71 1. 200 nl H,&
7-T 2,200 nl ounNket

73

————— =
————

( ) 8.

1INDC3C-3550/47

:7"2. 4. 175 g silica gel

0 -
PARTICULATEZ SAMPLE BOX SET UP
CHECKLIST
DATE: - .
¢ I -~ P
PLANT: ©ldq 193 RUN NO.: 7&37~ £ R Z
|
LOCATION {ZtS wuawth N 8/ STACK No:  Luwe &
& » 2 e
orep. By: (L. %Q ) SAMPLE BOX NO.:_ 7
( ) 1. Wash all glassware.with distilled water and then acetone.
{ ) 2. Place approx. 100 ml distilled water in the first impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the

_ " " impinger bottom. Record exact weight to 1/10 of a gram,

( ) 3. Place approx. 100 ml distilled water in the second impinger, a
" stendard Greenburg-Smith impinger (caricell tip) Record exact
: weight to 1/10 of a gram.

() 4. Iopinger three is a dry modified Greenburg-Smith with straight
tube 1/2 inch from the impinger bottom. Record dry tare weight
to 1/10 of.a gram. ko

( ) 5, Piace approx. 175 ml of silica gel in the fourth impinger. a

modified Greenburg-Smith with straight tube 1/2 inch from the
impinger bottom. Record exact weight to 1/19 of . a gram.

- ' b

. TOTAL

A Imp:war\ .
Impinger weighta I"v“n7ev sabrearce BN
. (GRAMS) . ; . Tare Initial Final Condensate
$0£91707:4 | 113:3 | 54
491.9 1 6943 | (4 k.1 /.2
3. Dry 5046" 5’5)-‘5,&/ 4
658, - Vo2 | v

Oir

‘YXX X X

/9%

Assemble impinger bottles and glass elbows

20 airlflows from a
small hole to a larger hole. :

-~ N . LA

(rev, 11-78)

B<40

s00c0es



<Jﬂ@ ) Wi mwbﬂun :
2l 2
4 A o IoVIIAY
. _— L7 bk 8 ZL | iol
3/ Ah - K3 97 oﬂ_ﬂwf " 3 3°Tha 99 o
0/ 55 = Y sQr | L} Sr) 07 9°'5%9 a9 s
g4 Sk - 34 Qs | bhT'h =1 b5 | 2'3ry hs| 4
93 h A b | 99v'e b 35 SR 8k S
| by 0% - AL 38 | Lxte 19- 95 | BLIg chl C
| R I - SL Y | 9] Fiy by [[s51% Fe| |
T 1 1¥0,
_ / ] 3 Dk - €L 1o/ | B5uh Tl bS5 | 993 os| 4
._ \ \ bg N _— o7 =S | ts | 3¢ LS I'bbhL s
' 1 ' — b
\ T3 Th = ) [ | YL | T 295 | hesl 3 L &
@ Sy L= — 5 YA RETHS g SS NG RS
AR (s <€ — 9 Lo | thn T b LS Flew 2 ¢
lar] o % | Se % ¥ € | 9| == bh Toliry w3~ | e
@« i now . utw U - ._u.:u :
N.L Nu "6y vt Eazm__: inLvsaanaL Faotang ¥ ot EMHMWW_*E Amaodwz A.u“wz umﬁq“_w_w_ﬂ £ ("A) NIN (3) e __
0 .%M %@ﬁ M,,_mzmm,. FUNLYYINIL xo8 s | gy M_Shmmwwuumqw._wmmm syg | Junssud ALIOO3A WVIS m_wﬁmqmua Ewﬂ“.,._m umm%ﬁp
rn...nuw.m mmqf—@ . {S3uTog Bsudned) MO .
SH W @H,S:Em Ny ._qwmwz___ ¥INIT 360Yd mz_tmm.ﬂm: 38044 NOLLJ3S mmomu VLS h_m Suwwuxuw 42 hzusr_.._m“u 1011d ?%..mo__sﬂssq.._ 2
Qht'a . _ 2K T
*vT_‘Y3134vIQ TiZZON *ON *G"I F7ZZON L8K1L'0=¢ @, .
:n.u.vN.. f _ w ~ _\ﬂ\ﬁm . Im’ﬂm_m._.m_z o:.‘xom HAL3IW
‘ut ‘HIoMT 3aoud {# BEAMQ 3808d *ON X08 T1dWyS x *ON NNY
o R
azﬁﬁw\%mﬂwhﬁ: % _*JUNLSION OIWNSSY S8 1YV .uuné a u.\ mmﬁqu_o
. PV Sh )
9H NI 3unssud Q141 Jnouvg JHNLYYIJHIL ANITaHY Tiyod V/mzmuuaq = b! mz_ﬁn_ o

..'.............O

(al=11 *ron)

L3S vivd HIILSIL SMNOISS

/I___’

23/09k=0u3~un i
EW3 304N0S

I




SER "TOOXIHZ"

EPR HETHGD
FIYE

[3OKTHETIC 7'€'<7_ ya
Fun Z.

PROGRAR &

cHTER DATA

FROM THE oz
NORGRREE o

PRON.
85 REGUESTE

TEST HO.?

.2
RUH H0.?
| 2.
FILTER K0.?
VELOCITY
PARAKETER ¥¥=2
21.53
RYG HETER
TE#P TH DEG F=?
89.
DEG R =549,
AYG DELTA H
IN. H20=?
1.378
RYG DELTA P
IH. H20=?
837
FINAL HETER -
YOL. FT3=7
549,667
INITIAL HETER
YOLUME FT3=7
77.183
ABSOLUTE
STACK PRES.
H, HG=?
29,768
I3 THE % K20
KHOMi?
B = YES
{ = g ‘
1,88
MRTER GAIN, B=?
13.98
7 002 =7
7,06
%02 =7 |
26,93
%00 =7
7.08
PITOT COEF CP=?
.83
SAMPLE TINE
HIH =7
, 72.009
HOZZLE
DIAHETER TN, =7
AR

RUK
RUK

RUH

RUH

RilN

RUH

RUH

RUH

i

Rl

RiN
RisK
RUH

R
RN

Ol

DEG F =¥

36.8 RN
HETER CALERTH
FACTOR & =?

L9587 RUR

HET METER

YOL. F3=

72,478
CORRECTED
SHHPLE YOL.
YHSTD S0F=

£9.321
MOLE FRACTION
BRY GAS D=

2,387
HOLECULAR KT
STACK GAS Ry
LBAR HOL=
, 28,621
AYG YELOCITY
FRY =7

1,133.89

STACK AREA
AS 58, IN.=

452,4
5TRCY DRY
FLOM 85 SCFH=

9,888.84

ACFH

a7

4CESE AIR %

33.993,7¢
ExEEEELREE
IS0KTHETIC 1=
97.4
hkEEFRREE
‘B-42

Il

8000000000000 ceoe




.“.

FA HETROD
h)ﬁﬂuRﬂ”h
JRAM

HTER THE
FOULLOHIRG
DATA RS

ERUIREL.

. . .’}
J('I

PUSH R/§

ACH DATA
EHTRT.

EaT
RUHBER=?
2,68

UN KO, ?
2,63

ILTER
URBER=?

‘Il!llL ‘llll'z:!!|II' 20
| i R

Cal —4

i m

el TN e

-—
ot 124

-

0
=4
e
z

e

TATIC
RESSURE
/P5y

N, Hag=?

488

QRBHETER
RECSHRE

1:0.4

;K;eegif‘ «__REN
o RETHOD
HOXOGRARH
#OGRAR

’ I

TER THE
FOLLOWIHG
TR AS

GUIRED.

Q;J

h RS
TER
H ﬁﬂTR

iy
L3

- 32 -'Il'.l'.l

m.
=

" 3

ZEG °KORD &7

Tesr &-
Rov z.

FIER g E

ruM

Ryl

RUH

a3
Ey

Rip

"HORS 2*

TEET
HURBER="

RUR WO, 2

2,888

FILTER
HUKBER=?

. IHITIAL

RETER. ¥OL
T3=?

-
=l
~d
-
=]
el

STRCK

b
. STARTIC

PEESSURE
/PSs
IH, H2g=?
.8ea
-4.988
BAROKETER
PRESSURE
/PR/
IH. HG=%

% Heg=?

SOKPLE RATE - --
/08y
CFi=?

STACK GAS
HOL WY

FHHs

LBE/LB HOL=?

BYG STACK
TERP TS/
DEG F=?
65,68

AYG DELTA
F=? IH. H2C

RHBIENT
TERP F=?
44,8660

PITGT TUBE
COEFF
op=%
83

f¥G STACK
VELOCITY

RUM

R

bl

2N

7L

i

Pin

R

RUN

RUN

R“H

RUH

RiN

3,149,479

FFHIIII

B-43

IDERL
A02ZLE
SIARETER
THECHES

ENTER THE

ACTURL
HOZZLE
DIRAETER
TO BE USED
o4
INCHES. .,
JAdE 0 ROH
BELTR H
R71=?

ENTER THE
FOLLOKIAG
FOR EACH
TRAYERSE
POINT
EkpkEE

TP

I, Hzp=?
PUSH STO

TG BEG F
PUSH ETO B

, TR DEGR F

PUSH STO G, Ret
5%

AETER LAST

DATA POINT PUSH
8, 5TC A, RS
FERERLE

YELOCITTY
PARRHETER

RYG METER
TERP.
BEG F=

BYG BELTA
H= [H, H2l

RYG
BELTH P=

FINAL HETER
YOLURE FT3="
849,667  BuM
249,847
IHITIAL
HETER ¥OL. FT3

ABSOLITE
STRCK PRES
PS IN. HG

GEGRETRIC AYG
ABSGLYTE STACE
TEHP. DEG R
516,679
STANDBART
COHDITIONS ARE
29.92126 IR, HE
68,8 DEC F
FERERE
ERD FROGREN




PN
OUTLET
LINE €

kExadE
LELTH H=

I, ®20

FREXEF
AT PT, HE,

HEK
TP M. K2l

TS DEG F=

TH DEG F=

REEEEE

FEEERE
ZELTA H=

IH. H20

FEEEY
AT PT. HO.

KHEH: -
BP IN. H20=

75 BEG F=

TH BEG F=

FEFkEE

EEEEEE
JELTH H=

IN. HZd
$EETEE
AT PT. HO.

W
P iH. Heo=
2,885
15 G F=
‘ 55
THTES F=
7
Fiphdgk
(2570 &
S5, 570 97
87, o10 63
gk,
SRFLEE
DELTR He
M, #20 )
#paix
8T FT. Hi,
4.
HHEN
P TH. H20=
1,289
1§ IEG F=
5.
TH G F=
8.
S -3 33
1,23 70 61
57, 470 62
95, 570 &3
RL
pets 31
DELTR H=
4617
IN. K20
[ 5o T
AT PT. 0.
e,
WHE
3 IH Hao=
258
15 3G F=
5.
TH TEG F=
3
EEEkkig
1,2 370 21
59, S70 B2
164, STO €7
RUN

EREEEE
BELTA 4=
4,457
IH, H2G
rEdgzy
KT FT, Hi,
WHEH:
§P W, H2D=
1,765
T8 DEG F=
3%,
TH BEG F=
181,
®F¥EIFak
5
44 §Th B
4%, 574 €2
22, 570 &7
Bl
EREEAE
TELTA H=
1,818
M. R20
e
a7 FT, MO,
7.
WHEN:
LF IH, 4=
B,448
75 DEG F=
4%,
TH DEN F=
82'
TEEELRE
iLy
A1 STO B
55, STO 82
g2, &Tn 23
Rid
PR
DELTH H=
207
IH. H20
TREHEE
AT PT. MO,
L.

HHER:
IF IK. Hif=

Booil

-
=
]
r
o
1
1

S0
. " N pA L)

L
(5% 8T
38, 40 10
83, 5TH 22
EY =+ 54
TELTR H=
. 3!
14, H20
ERxREE .
AT BT, HI. .
UHEN
W IX. HoO=
£.299
7% DEG F= .
B
T DES F= .
EE 3
1,13 37
55, 270 ¥
33, 370 &
FhEEEE
BELTA He
4'
CIH. K20
| EdkFEEx

BT PT. HE.

e . =
L G T
4 ol

—
-

khdggey

AFTER FIMAL
TRAVERSE DATRA
FOINT, PUSH

8, 570 A, R
+xPROCEET AS
YOU HERE,

'YX




AR '
PARTICULATE SAMPLE DBOX SET UP

CHECKLIST |
DATE: o o . —
PLANT: ’:’:\/l&‘ 1a< RUN NO.: Jesr 4o KaiwD OUTLeT
LOCATION: 22’1/\5411/\ l\_JD i STACK NO: LiNE é-

.

prER. BY: O /2(_{ . SAMPLE BOX NO.: ¢~
( ) 1. Wash all glasswareﬂwith distilled water and then acetone.
( ) 2. Place approx. 100 ml distilled water in the first impinger, a

modified Greenburg-Smith with straight tube 1/2 inch from the
impinger bottom. Record exact weilght to 1/10 of a gram.

( ) 3. Place approx. 100 ml distilled water in the second implnger, a
- gtandard Greenburg-Smith impinger (caricell tip) Record exact
weight to 1/10 of a gram. :

'{ ) 4. Impinger three is a dry modified Greenburg-Smith with straight
tube 1/2 inch from the impinger bottomn, Record dry tare weight
to 1/10 of -2 gram. : :

( ) 5. Place approx. 175 ml of silica gel in the fourth impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the.
impinger bottom. Record exact weight to l/lQ of a gram.

L= . . .y

s L rﬂﬂp hgé’\

Impinger No, Impingef-Qeights -IMP'n?¢P subrtanc® Co
. . (GRAMS) . ; . Tare Initial Fipall' Condensate
¢ - 1. 400 ol H. 0 YERANI s 7/439 — (e
-2 2 00w okkd - _S034| 04, ‘1L 705.] i

_.ﬂ__:* Dry o 494, L/,f/z/,ﬁ 4 . TOTAL
_ﬁL&. 175 g ailica_gel L (qu"\/ é"?%g fo\3 CT.CS

—— e —— % — .

I

oooqoqoqpodqo

) 8. Assemble impinger bottles and glass elbows-so air-flows from a
small hole to a larger hole,

PR

1IND0BC23540/47  (REV, 11-78) y : ' _ :-i* : -
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> EPR HETHOD
a5 HOHAGRARH
PROGRAN

BRTR A%
REGUIREE.

XX

m

ACH DATR
ENTRY. *

TEST

hURBER=7
( E.Egﬁ

ILTER
HUMBER="

?

-3
[
=%
\ =
(=]
.
R
:;
T

®

HITIAL
ETER YOL
T

322

:!l!ll"

BoR.73

.-,1

ATREK

STATIC

PRESSURE

/PSs

IH. H20=?

~-4,788

ARCHETER
PRESSURE

/PBs

K. HG=?

®

AHPLE RATE
vl
CrR=?

. -~ .
e
|53
2
(1]
(S

TACK GRS

0L WT

His

o LB HOL=?
28.752

‘:E.

STRCK
P TE/

)

[ = ]

96.88

e

EHTER THE 7
FOLLORING ﬁ’;ug

A28 "HOED 27

Rl

Rl

RUN

UM

RUH

2l

RitH

AUk

ALK

RN

R¥G DELTR .
PRI KD FOLLORING
A 13 GI¥EH
AMEIENT FOR TRRNSFER
TEu;h#;a 0 THE
" w0 apoe RN | IS0KINETIC
e.peed R [ ppoaw 2
PITOT TUBE 7FILE 5/
COEFF o
CP=? i 1= AT
L1 RGN i YELGLITY
' PARBHETER
vs STACK o 22,37
gl 4G NETER
7,128,313 TERF
FbH DEG F= -
LA NN e?‘
o av4 DELTA
e B T
” 178
DIAKETER ” 3.3
THES )
IN] Ht o 21: BELTH k=
e 8,928
Sﬁ;ﬁgLT“‘ FINAL HETER
YOLUKE FT3=7
ggégéggg ) 921,362 P
! ' (2% 3 B P
1 B PO oY o
;3 i LR IRITIAL .
1HCHES BETER WOL. FT2
U s 256,771
BELTA H ' - ABSGLYTE
67=" STACK PRES
o 13158 RU P IH. H
1.81% e ey o g4
RYG STACK TERP
rrc
EKTER THE IES .
§3§L§2§SG CEGMETRIC Y6
TRAYERSE RBSGLUTE STRCK
POINT TEXT. IEG R
ER 535,842
STRNIARD
£IHDITIONS BRE
29,92126 TH. HG
£2.8 DEC F
EREEKE

EKG FROGRAM
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R e TOAVTLAR
BES tIGORIHZ

EPR RETHOD
FIVE
ISOEINETIC
FROGRAR 2
ENTER GATHA

FROH THE
HOMOGREFH

FREH, 0”7257—

A% REGUESTED
TEST W, 7
RUK HG,?

FILTER HO.?

VELOLITY

PARRHETER K¥=?
22,32

AYG HETER

TEHP TH DES F=?

fv; BELTA H
IH. H2i=?
3.318
AYG DELTA P
IR, H20=7
528
FIRAL HETER
YOL. FT3=?
927,382
IHITIAL HETER
YOLUHE FT3=7

858,731
RBSGLUTE
STRCE PRES.
IH, HE=?
29,8218
1§ THE % HZD
KNOWH?
= YER
1 = HG
188
HRTER GRIN, =7
5,08
% L0z =2
8,28
502 =7
28,99
%00 =2
8.46
FITGT COEF CP=?
.83
SARPLE TIME
Nil =2
72, 008
HOZZLE
DIRHETER TN, =7

l24

R
KLY
RLM

RUN

#UH

RijN
Bit4
Rl
RUH
RUM

Rl
[

RUH

[EE F =%

765 RN
KETER CALERTH
FACTIR G =7

9957 RUM
HET HETER
VL. FT2=

72.537

CORRELTED

SAMPLE VOL,
YRETD 5LF=

T
'
-1
¥l
Gyl

HOLE FRACTION
IRY GRS HD=

[ ]
3
P
€

HOLECULAR WT
STACK GRS 7
L8sL8 RiL=

25,785
RYG YELGCITY
FPe =2
3.241,13
STRCK ARER
4% S, Id,=
432.4
STACK DRY
FLOA 85 S(FeE=
9.923.81
RCFH
18,115,313
EXCESS AIR %
33,993.74
Rk
ISOKIRETIC %i=
37.¢
FREEEREER
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l

PARTICULATE SAMPLE BOX SET UP

o CHECKLIST

DATE: V. HAiZ &S , L ek 2 OWLE—_
prant: Rlda 16 ' RUN NO.: <9

LOCATION q.[ALI_M-AJ—M fly A3, stack no: \ive. E=
prop. Be: (. \/e“(’./ ) SAMPLE BOX NO. : (\,—

( ) 1. Wash all glassuareﬂwith distilled water and then acetone.
( ) 2. Place approx. 100 ml distilled water in the first impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the

impinger bottom., Record exact weight to 1/10 of a gram.

{ ) 3. Place épprox. 100 ml distilled water in the second impinger, a
- gstandard Greenburg-Smith impinger (caricell tip) Record exact
weight to 1/10 of a gram.

'( ) 4. Impinger three is a dry modified Greenburg- Smith with straight
tube 1/2 inch from the impinger bottom. Record dry tare weigpht
to 1/10 of .a gram, : :

( ) 5. Place approx. 175 ml of gsllica gel in the fourth impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the.
impinger bottom. Record exact weight to 1/10 of a gram.

-
=

-____,.,_ : N kI‘thhgel“
Impinger No. Impinger weights .Impunqer substanct S
. (GRAMS) . ; . Tare Initial Final}' Condensate
L=l 1 wom po - S6R5| Godhb|6005| —25

(o2 2. 00w gt - _SoS Clpob.0 | 6o73)1 1D
o> 3Dy qfdiel ~ | T 07 TOTAL

Q-i. 4. 17Sg-sl:l.li;ca-l-vgel' - é‘7/.7—- éfﬂ/ﬁ a4 A0

( )} 8. Aassemble impinger bottles and glass elbows'so air.flows from a
small hole to a larger hole.

-

1INDLBC-3550/47  (REV, 11-}8)
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PR METHOD

5 HOHOGRAFH

FROGRAR -
.EHTER THE

. FOLLOKIKG

OATR AS
RERUIRED,

1SR R/S
AFTER
EHCA DATA
EHTRY.

RUH KE. 7

C

FILTER

.HUHBER'—'?

IHITIAL

ETER VoL
' FT3=7
TRCK
TATIC
Y PRESSURE

/FSs
H. H20=?

Ctl
f_l'l

_4 . 966
BAROKMETER

PRESSURE
o
IH. HG=?
38,218

SARPLE RATE
G
Fit=?
' 738

OL W7
His
LBsLB HOL=?

STACK GAS
.

28,763

¥G STACK
TEWP 775/

o

.cw?
Y6 DELTA
=? 1N, H2Q

r

76,48

RiK

RUH

RLH

R

R

RUH

RN

Pl

RitM

RUM

RUM

ARBIENT
TERP F=?

A6 STACK
YELOCITY

FPR....

IREAL
KOZZLE
DIPMETER
THCHES
8,21

EHTER THE
AcTuaL
HOZZLE
DIAMETER
T0 BE USED
i
THEHES. ..
241 R
BELTA H
RT=?

ENTER THE
FOLLOHIHG
FOR EACH
TRAYERSE
FOINT
hERER

W

i, Hao=?
PUSH STO A

TS DEG F
PUSH 5TC B

1B DEGR F

PUugH 570 C. RS
21

AFTER LAST

BATA POIRT PUSH
B, 5T0 B, B/S

EATEEE

498 STO &1
58,886 STO 07
§7.808 STD 87

RUM

RRRERE
DELTA H=

IH, H20

e ek o

B-52

THE
FOLLOKIHG

IS5 GIVEH

FOR TRAHSFER
70 THE
TSORIRETIL
PROGRAH 2
/FiLE 97

YELOCITY
PRARARETEE
AYG HETEX
TENP.

DEG F=

RYG DELTA
H= IH. H2O

A¥E

CDELTA P=

8,802

FIHAL METER
YOLUBE F73=7
994,436 P
994,450
IHITIAL
fETER YOL. FT3
923,
ABSOLUTE
STACK PRES
PS IK. HG

RYG STACK TERP
DEE F .

GEDMETRIC AYL
ABSOLUTE STACK
TEHP. DEG R
332,57
STARDARD
CONDITIONS ARE
29.92126 IN. HG
€9.8 DEC T
ETT




SO s TEAr Tl
ARE CISONTHE

EPA HETHOD
FIYE
ISQKIHETIC
PROGRRY Z

ENTEE DATA
FROK THE

HOBOLRAPH
FRGH, 1%/
A& RERLESTED “Er
TEST W7
2. FiiH
RUM KD.?
4. RUH
FILTER MG, %
Rl
YELOCITY
FREEMETER K¥=?
21.33 R
RYC METER
TEMP TH DEZ F=?
9z, Bl
DEG B =052,
#¥G DELTR &
1K, H2g=7
3. 168 RN
AYE BELTR F
Ih. HED=?
852 RUN
FINRL RETER
Y¥G6L, FT3=7
994,436 FiH
IRITIAL METER
YOLUME FT3=7
923,285 RUK
RBSOLUTE
STATE PRES,
[N, HG=?
25.308 RUK
I$ THE % H20
KHEN7
8 = YES
i =H]
1,68 Eiis
HATER GAIH. E=?
9.4 Rk
a0z =7
g- BE DUH
%2 =%
28,99 Rk
iy =?
2.88 Riis
FITOY COEF CP=?
rocZ.08 oid
L8 my
SARRLE TIBE
HIW =% -
72.688 RiM

ROUKD STACK?
= YES
B = 0

1.8688  RLY4

STACK BIA. IH,?
4,888 LLX
24, 858 RiIK

RYG STRCE TERP
i 2

V3.8 Rl
HETER CHUBRTH
FACTOR & =7
LT R
HET HETER
Wi, FT3=
78,478
URRRECTED
SANPLE VoL,
YHETD 3F=
' 67253
ROLE FRACTION
DRY GAS Hi=
8.9%4
HOLECULP® WY
STRCK GRS 4&
LBALE A=
28,768

AYG ¥ELOCITY
FPH =%
AR

£ a

X l'J'J
ﬁ.-v b
e i"l’l

S

——

TACK IRY
FLOW @5 STFH=

fACFA
EXCESS RIR 4

FEREEESRES
TSOKINETIC X1=

ek ERERLN

30RRY, YOU BiLEW
IT, SCREHBALL.

- BETTER LUK

HEXT TIHE,

STRHDBART
CONDITIONS PRE

[ R |
B
fuirg
A

32.923.74
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PARTICULA'I-'E SAMPLE BOX SET UP
: > Qe CHECKLIST |
parg: | R HAEES _ . _
PLANT: g,//dz/ /4’.\ RUN NO. s LT = gl |
LOCATION :J G NS STACK NO: UME &
PRED. BY:4/7 )%;e. . SAMPLE BOX NO.: /

( ) 1. Wash all glassware'with distilled water and then acetone.

N

( )Y 2. Place approx. 100 ml distilled water in the first impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the .
irmpinger bottom. Record exact welght to 1/10 of a gram.

{ } 3. Place ﬁpprox. 100 wl distilled warter in the second impinger, a
- standard Greenburg=-Smith impinger (caricell tip) Record exact
weight to 1/10 of a gram. :

() 4. Iwmpinger three is a dry modified Greenburg-Smith with straight
tube 1/2 inch from the impinger bottom. Record dry tare weight
to 1/10 of.a gram. . : :

A_( ) 5. Place approx. 175 ml of silica gel in_thé foufch'impihgef. a
modified Greenburg-Smith with straight tube 1/2 inch from the.
impinger bottom. Record exact weight to 1/10 of.a gram.

- - LT
= *

. e ‘.I‘M}’chge'\
Impinger No, Impinger weighta -IMP'ﬂver s wbsearc@ SO
. (GRAMS) . . Tare Initial Fi_r_xal-.:' Condensate
/."/ 1. 100 ml /7{;0 . : S’gﬂ 7 J’7Z¢g - ‘ﬁ.q
[~ 2,100 wl g N feH (o239 V427 0 |-2.9
/:’3 ‘-'3. Dry_ o o g/aﬂ?/ ‘S’/Q-_? '7"0'4 TOTAL
[~Y4~ 4. 175 g silica gel 735, T N748.9 | +/5.2 3.

\

_é_:__;( et i H._:.: (cC’-‘('. 7 (o3 iy

H

( ) 8. Assemble impinger bottles and glass elbows-so air-flows from a
small hole to a larger hole.

11NDCBC-3940/47  (REV, 11-78)
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SEG ~HHp 2-

EPR HzTHED
3 HOROGRARH
PROGRAK

EHTER THE
FOLLOWTHE
TATA AS

REQUIRED.

FUSH RS
AFTER
ERCH DATA
EHTRY.

"§5552R=? (ff)
3.

UH §O) 2 iif)

LI

FILTER
RUMBER=?

"IHITIAL

RETER WGL

FTi=7

£84.57

STRCK

STATIC

PRESSURE

/P54

IH. H20=?

BARGRETER
PRESSURE
/PBs

IN. HGE=?

% Hao=?

SAMPLE RATE
JGHS
CFH="7

ETRLK GRS
HOL W7
7l
LE/LE MOL=?
28,68

AV STRCK
TEHP /TS~ .
TEG F=?
58.08

R

i

RLH

Ruy

R

RQH

f¥G DELTA

- P=7 IH, H20

ARETENT
TERP F=7

32,9885  RURM

“PITOT TUBE

LOEFF
Le=?

[n ]
£l
]
K

L]
-
k]
(2]
D
-
T42
LAl
4

THERAL
HOZZLE
DIRBETER
THCHES

g.2.2

EMTER THE
ACTUAL
HOZZLE
DIRHETER
TG B USED
IH
INCHES. ..

BELTA H
aT=?
2.8318 - RUM
A

EHTER THE
FOLLOWTHG
FOR E8CH
TRAYERSE
POTHT
FEXELE

il .
IN. H20=?
PUSH 870 A

TSDEG F
PUsSH STO E

TH DECR F

PUsH STO L, R-8
T

AFTER LRST

DATA POIHT pust
8, 5T0 A, RS
REREEEE

728 BT0 B
44, Gag 570 o2
79.88@ 570 &2

RLH

TB-57

THE

. TLI®™
FOLLDMING

15 GlveH

FOR TRAHSFER
T THE
ISORIRETIC
PROGRAY 2
/FILE 57

YELBLITY
PRRAVETER

AYG RETER
TERP.
DG F=

AV TELTA
H= IN. K20

avG
DELTR P=-

FINAL METER
YOLURE £73=7

682,22

IHITIAL
METER WL, £73

RBSALETE
STRACK PRES
PS5 IK. HG

RYG STACK TEMP
BEC F

GEORETRIC AVG
RBSOLYTE STHCE
TEHF, DEG R

STRHDARE
COMDITIONS GRE
29.58212¢ TH. M6
8.8 DEC F
ERETEE

EHD PROGRAM

3 RUM

32,232

£64,57%

3ie.718

Q0000000000000 0caco0



EPR METmdT

AFIVE
TS0KIKETIC
PROGRAM 2

ENTER DATR
FROA THE
HORDGRAPH
PRGH.

RS REQUESTED

TEST #0,?

d

UR WO, 7
ll
FILTER WO.?

YELOCITY
PRARARETER R¥=7.
22,29

f¥G HETER

TEMP TH DEG F=?
163,

EG R =565,

¥G DELTA H
H. H20=?

) 0 ®

4,177
A¥G DELTA P
N. H26=7

58l

FIHAL WETER

YoL. FT3=7
682,233

INITIAL METER

VULUHE F13=2

684,579

BSOLUTE

TACK PREE.

N. HG=?

23.6%0@
§ THE ¥ H20
_ KNGWH?

i

P

,’_&

ETIT |
X -
o

(< ]

1.0
TER GRIN, =7
3.39

L
=
(2%

27
7,89

28, 9B

=2

=
8.08
TOT COEF CP=?

.83

—

AEQ -I50KIN2-

RUN

RUM

RUH

RUM

RiH

RUH

RUN

RUH

RUN

RUR

RURN

RUN

CLA
RIH

RUH

RUN

SRMPLE TIHE

MlH =?

7C.B8 R

HOZZLE
DIRHETER IH. =7

242 RUM
ROUND STACK?
! = YES
g = Hi

1,888 BN

STAC” DIA. IN.?
28.758  RUM
© GTACK TEHP
[3i F =7 ,
57.8 BN
METER CRLERTH-
FACTOR G =7

19183 RuM
HET HETEF
voL. FT3:
78,454
CORRELTED
SAHPLE “0L.
YHSTD ~ SCF=
72.658
KOLE FRACTION
BRY GRS Hi=
9.994
HOLECULAR W1
STACK GAS MM
{R/B HOL=
| 28.77¢
RYG YELOCITY
FPI =2
3,245.83
STACK ARER
A5 $Q. IN.=
. 338.2
STACK IRY
FLON 05 SCFM=
7,664,95
ACFH
7,576.68

EFCESS RIR %
33,983.74
HEEEEAEEEE
ISOKINETIC %i=
9.7
PR pEEL




4 CHECKLIST .
oarz: § MAQ §S o
PLANT: BMQ_ \& X RUN NO.: TTE=ST 2, Bun| 2o
) 7
LOCATION ’l‘}ﬂﬁﬁ"'w"“f'?‘ Ng\/ sTack No: _WINES A
pree. sy: O YZL ) SAMPLE BOX NO.-: ch
( ) 1. Wash all glasswarelwith distilled water and theﬁ acetone.
( ) 2. Place approx. 100 ml distilled water in the first impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the
~ ~ impinger bottom. Record exact weight to 1/10 of a granm.
{ ) 3, Place approx. 100 ml distilled water in the second impinger, a
~standard Greenburg-Smith impinger (caricell tip). Record exact
weight to 1/10 of a gram. - o
( ) 4. Iopinger three is a dry modified Greenburg—émith with straight
tube 1/2 inch from the impinger bottom. Record dry tare welght
to 1/10 of.a gram. o _ : e [
( ) 5. Place approx. 175 ml of silica gel in the fourth'impihgef. a

Impinger No.

-/
G2 o,

PARTICULATE SAMPLE BOX SET UP

modified Greenburg-Smith with straight tube 1/2 inch froam the.
impinger bottom. Record exact weight to 1/10 of . a gram.

S . . -
= L

oo00000o0

i
"

TOTAL

-~

~
3

e L o ‘.IIhnp'-‘;‘g-er‘
Impinger weights yXmpinger o eance | 0 P
. (GRaMs) = . ;. Tere Initial Final® Condensate
. ' ) ~ ey ey

1. 100 01 fhY - 6ES- 7] | 6697 A
100 ol ol it SU3.2 | (pO4.1 | Gl bl - 2.5
sy lept3lagse] —os
175 g silica gel 676 .71 7¢3.1 | /2.9

( ) 8. Assemble impinger boEtles and glass elbows'so air-flows from a

small hole to a larger hole. : '

- : . e

1INDSCBC-3940/57  (REV, 11.78) .- ~ ' . T
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EPH FETHOD
o HOWQGRAFH
RUGRRH

HTER THE
JLLOHING
DATR RS

REQUIRED.

PUSH 2/S
AFTER
EACH DATA
HTRY.

{IHBER=?

.HITIRL
HETER VoL

FT3=2
634,554

TACK
sTaric

RESSURE
5
IH., H2G=?

ARORETER
RESSURE
7PB/

N. HG=?
K
% H20=7

N

=3.2

FPLE RATE
aits
H=?

Ack GAS

L WT

Hs

/LB HOL=?
23,774

#i STACK
P /T8¢
EG F=%

& Q%OQQ

‘ll

G DELTH
P=? IH. H2o

‘ 1961

o
(>

kUM

RUH

RUN

RUN

RUH

Rl

RUH

RUH

RUH

RUN

DK

35,0858  RUM

PITOT TUBE
COEFF
cp=?

=]
[ )

RUH

A¥G STHEK
YELGCITY

3,264,553
FPla.o

[BEAL
NOZZLE
DIAHETER
IHCHES

ENTER THE
ACTUAL
ROZZLE
DIAHETER
TQ BE USED

THCHES, .,
239 RUH
DELTA H
ar=?
2.8318  RUH
2.832

ENTER THE
FOLLOWING
FOR EACH
TRAYERSE
POINT
ERFRER

hp

i, H20=?
PUSH STO A

TS DEE F
PUSH 3T0 2

TH DEGR F
PUSH ST0 C, R/S
L+

AFTER LAST

IATA POIHT PUSH

8, 510 A, R/S
FEREEEE

738 570 8l
31.489 870 82
£9. 586 370 73

RUH

FhEEEE
BELTA H=
2.818
IH. H20

[F51
FOLLOWIHG

15 GIYEH

FOR TRAHSFER
T THE
{SOKIHETIC
PROGEAR 2

o
AFILE &7

YELGEITY
PORRHETER

22.8%
AVL HETER
TERF,
jei f=

5.

QY6 DELTA
H= [H. HeU

4, Bid
qvs
DeLTh P=

8.937

FIHAL RETER
YOLUKE FT73=7
761,952  RUN

761,962
IHITIAL
HETER ¥6L. FT3
584,554
ABSOLUTE
STACK PRES
FS IH. HE
23,67
AYG STRCK TEWP
BEG F
Bi.
GEDRETRIC AYG
ABEOLUTE STACK
TERP. BEG R
321,315

STAHDARE
COHDITIONS PRE
29,9212 IH. HG
63.8 DEG F




. [ o - BTN

FIVE
TROKINETID

PROGRERR 2

EHTER BATA
FRGM THE
HORCERAPH
PRGH.

RS REGUESTED

TERT HO.?

£a)
-

RUK O, %
FILTER H0.?

VELOLITY
PARAKETER K¥=?
22.49
AYG METER
TERP TH DEC F=?
© 185,
DEG R =563.

A¥G TELTA H
. IN. H20=?
- 4,804
AYG DELTR P
IH. H20=?
957

FIHAL METER
¥oL. FT3=%

761,962
INITIAL RETER
YOLUKE F73=7

684,534
ABSOLUTE
STRCK PRES.
IN. HE=?
23,678
23,67
1S THE % H20
KHON?
8 = YES
{ = N0
1.08
WATER GATH, =7
1,78
%002 =7
8.88
%02 =2
29,90
00 =7
T " 8.98
- PITOT COEF CP=?
8.98
82

AW & TS

7
UK

RUH

RN

RUH

BN

B

UM

RUN

Rhjid
RUN

RilH
Rl

CL
R

FHRFLE HIME

HIN =7 .
72,888 RUM
HOZZLE
DIRKETER 1N, =7
23 RBH
ROUND 5TRCK?
1= ¥ES
§ = Hi
1LA8ERUN
STRCK DIA. [H.?
28,758 B
AYG STACK TENF
DEG F =7
61.8  RUM
HETER CALBRTH
FRCTOR G =2 |
18183 RUH
NET HETER
YL, FT3:
78,285
CORRECTED
SAMPLE VL,
YNSTD SCF=
72,469
MOLE FRACTION
IRY GRS MD=
9,999
MOLECULAR T
STRCK GAS MM
LE/LB ROL=
28,824
AYG YELODITY
FPK =7
3.259.52
STACK ARER
RS 50, Iil.=
: 33,2
STACK DRY
FLOK 35 §CFA=
7,648,435
ACFH
7,546, 84
EXCESS AIR ¥
33,983.74
FsRExigdrnd i
ISOKIHETIC %1=
38,7
FkdhEhkEr
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PARTICUOLATE SAMPLE BOX SET UP

CHECKLIST
DATE:

: L >
rawt: Blde (4 R no. ;258 D
LOCATION: pm "%/ﬂfﬂﬂ”/\ /5)/ STACK NO:
PREP. BY: C >/g¢. ) SAMPLE BOX NO.: (..

( ) 1. Wash all glassware_with distilled water and then acetone.
‘( ) 2. Place approx. 100 ml distilled water 4in the first impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the

1mpinger bottom. Record exact weight to 1/10. of a gram.

( ) 3. Place approx. 100 ol distilled water in the second impinger, a
- gtandard Greenburg-Smith impinger (caricell tip) Record exact
weight to 1/10 of a gram. :

. () 4. 1Iopinger three is a dry modified Greenburg—Smith with straight
tube 1/2 inch from the impinger bottom. Record dry tare weigh:
to 1/10 of.a gram. : )

( ) 5. Place approx. 175 ml of silica gel in the fourth impinger, a
' modified Greenburg-Smith with straight tube 1/2 inch from the
impinger bottom. Record exact weight to 1/10 of a2 gram.

N - . . .
- *

G rh‘f’ hge"\ .
Impinger No. Impinger weights .IMP'H7€P Swbstance coed :
. . (GRANS) & . ; _ Tare Initial Final ' Condensate
R/ ; 3 ., Sy o | —=iey
0s =/ 1. 100 ol Ay O£, 594.2 YA
2 - R 2, 100 ml ./zv,(oh/ : ST 3.3 ST —R, &
@""3 3 Dry L §3./1483,¢| —C./ TOTAL
_ H ! . . - - . _ - . P ) + .
é ?L 4, 175 g silica gel i é?b iL 76\7% /4/1 0 g/ 71

!

900000000 CSS

) 8. Assemble impinger bottles and glass elbows so.air flows from a
small hole to a larger hole.

1IMD-08C.3540/47  (REV, 11-78)

B-62
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!
S

B SOURCE EMISSIONS TESTING DATA SHEET v
_ MMD_CEC3¥nsh2 (o m.-u_w.:.u_;rcﬁq . \ 2w J&%
m\— o E \U£ - ‘ % l\N AMBIENT qm%mxﬂ%m mpzczmqﬁnnm_ﬁmwwm IN HG
%EB% DATE gl | @
\ﬂbﬁm % M 3 m..ﬁ “ ASSOVED _,_qu%m % HEATER @5
mcz N SAMPLE,BOX NO —
% Qm@ B \‘ _umomm ¥ ANZS% PROBE Mﬂ@z. in.
METER BOX E %HWW:%\NU _mw \ Pt | zoNN_.ﬂm OH .D. W0, NOZZLE E@me, in,
C FACIR _{tunograph) PITOT COEFFICIENT, CP SCHEMATIC OF STACK CROSS SECTION PROBE HEATER SETTING =il
B N IATIC OF STAGK CRoSs PROBE _.H,_\m_w MATERTAL LEAK RATE(Crm) @ 3
TRAVERSE SAMPLING GAS METER STADK ..a_.on”Q : PRESSURE _ GAS SAMPLE qm____umz\ﬂ%u\”q SAMPLE mo\ﬁ(nﬂ_ — e _J ‘.
POINT -TINE READTHG TEHPERATURE | HEAD {&P_) ACROSS DRY GAS METER kel THCTATURE | SMPLE vacum| co, | o
HUHBER {e) Ew _ (vn) £t3 (1) o In. Hyo s | %*_Momu%_.; 0 _h”wmwv " acﬂ.ww,o_.. qmgwmzpﬁwm __.__u”._amm in, Hg, mm .n
J%w | om0z 26 | 57 227 (¢ | ¢l | _— 14z |20 |z M3
2 |0 L1 4% | R0 |32 f%p | gz | — | a5 |45 |)] )
o mew| A | s [sdan] @ | g a7 | so |[NC
% \m T8 7% | W5 g | 61 |— | ez | so | 7] B
— w _, .dw%w. 73 L Lo 14509 | vd | 71 |~ | 5o | go [ \[]
RN o= 7 |15 4o s | = |~ | & | 0 [ J]L-
M) / 1A 6§ | 06T {28\ | a0 | 75~ |~ | a¢ | a0 11 1]
& |17 X% A 65 (8488 | o | 76 | — | 51 | 42 1\ I{
| w M_w MOBO | 75 1042 (S8 | 3 | 77 | — | 55 | 50 |V])
S MQ ARZ1 7a 1099 14072 | 17 19 [ |52 | 85 ]|/
= 2280 | 79 |1 |432% | 19 0 _|— | |55 |/
12 0.8 | 79 |10z 14 | i | v | — | o 55 | D)
o [ | gaash — K
AVERAGE o J / |

Wi =

@ DYz
Q.QQ@@ _\m—.



EPR HETHALD

ROGRAN

"Q

ENTER THE
rOLLORTHG
REGUIRED.
PUSH R/S
AFTER

EACH BRATR
ERTRY.

= —

UABER=?

RiN HO, ?

FILTER
RUHBER=?

INITIAL
METER VOL
FT3=2

STRCK
STATIC
PRESSURE
/PSs

IH. H20=?

BRROBETER
PRESSURE
/Pe/

IH. HG=?

[
pe =3
~y
Lo ]
[}

R/
Fi=7

TACK GAS
L WT

=
=
™

G STATK
HP /T5/
G F=?

Ena B I~

QAQ 90

f¥s DELTA

3

5 HOHOGRAPH

TEST 3

win ps  f2UN 3

3.588  RUM

3.e88 RGN

FUN

762,362 R

-3.288 R

SAHPLE RATE

758 RUM

BsLE HOL=?

28,224 WM

61.88  RUK

=7 IN. H2C

987 RUH

PITOT TUBE
CGEFF
£pP=7

- "
=y Ritk

fA¥G STRCK
YELOCITY
3,298,165
FFPi.oa

TIERL
HOZZLE
HIAAETER
IHCHES

EHTER TiE
ACTURL
NOZ2LE
DIARETER
70 8E USED
il
IHCHES. ..
L2395 R
BELTR H
fAT=%
2,831% RN
2.832

ENTER THE
FOLLOBING
FGR £hCH
TRAVERSE
PRINT
22T )

P

IH. H20=?
PUSH STD R

TS BEE F
PUsH 5T0 &

TH DEGR F

FUSH 570 C, R/S
E 2

AFTER LAST

DATA POINT PUSH
9, §T0 &, RS
wrEEkE%

ThE
FOLLOHING
IS GIVEH
FiR JREHSFER
0 THE
[SGHINETIC
FROGRAW 2
JFILE 5/

YELOCITY
PRRARETER

29,84
eiaa LA

AYG BETER
TEHP.
DEG F=

AYG DELTH
H= IH. H2D

AvG
DELTS P=

FIHAL METER
YOLURE FT3=?
837,33 EN

IHITIAL
RETER YOL. FT3

ABSOLUTE
STREK PRES
PS5 IH, HG

AYG STACK TEAP
DEG F

GEOMETRIC AY:
RBSOLUTE STACK
TERP. DEG R

[ ]
Lad
[5in]
-

et
L]

STRRDARD
CORDITIONS ARE
29.92170 IH. HG
6.8 IEG F

kkkkkk




FI¥E
ISCRINETIC
FROGRAR ¢

ENTER DATH
FROM THE
NOFDGEAPH
PRGA,

AS REQUESTED

TEST HG.?

3.
RUN HO,?
FILTER HO.?
YELOCITY
PRARAFETER RY=7
22,81
AYG HETEE
TEWP TH DEG F=?
i85,
BEG R =585,
AYG TELTH H
IH. H20=?
3.768
RYG DELTR P
IH. H20=?
12

FINAL METER
vot. FTd=7

837, 3%
INITIRL METER
YOLUKE FT3=%

762,362
ABSOLUTE
STACK PRES.
IN. Hg=?
29.658
15 THE % H2O
KHOKN?
B = YES
I = fg
1,89
MATER GAIN, G=?
3.48
%002 =2
8.69
%02 =7 |
26,98
%eg =3
9.08
PITOT COEF CP=?
.83
.839

RUH

Pl

Rt

RuN

CUR

RUH
rul
RLH
RUN

RUx

SHRPLE iRk

RIH =7

ROUHD STRCK?
L= YES
8 = HO
f685  RUN
STACK DIA. IR.?
.75 RW
26,758 RUN
AVG STACK TENP
BECF =7
7.8 RU
HETER CALERTH
FRCTOR § =7
1,817 RUN

HET RETER
¥OL, FT3=
13,564
CORRECTED
SARPLE YOL,
YH3TD SCF=

HOLE FRACTIOH
BRY GAS Hi=

ROLECULAR WY

STACK GAS HH
LB/LE HOL=

AYG WELOCITY
Fpi =2

3,262.18
STALK pRER
A3 58, Ii.=

i38.2

STRACK GRY
FLOW 8% SCFA=

7,389,959
ACEH

7.582, 82
ERCESS AIR %

33,933, 74
FRERRTRATE
ISGKINETIC %1=
38,7
FEREEREEE

" Br65"
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the . . 20 RESEARCH DRIVE
) / b | on e 1' ICS /mpo.a'am. HAMPTON, VIRGINIA 23666
: TELEPHONE: (804) 865-0880

ANALYTICAL LABORATORIES .

REPORT OF ANALYSIS

TO: Receiving Officer DATE: April &, 1985
Naval Construction Battalion Center
Port Hueneme, CA 93043-5000
Attn: Bill Powers, NEESA

Line 65 Bld. 195 ' REC’D: March 18, 1985

MARKED As Indicated _ _
Saviae Seomian Lé’u.v@;f - 'ﬁ,?f?t.. CJ—-' Qor LEEFED
. : (”'I'X' ) ; //)? )
. JSAMPLE I D CODE Total Chromium,mg/l _ Hexavalent Chromium,mg/l
«~  Probe Wash-In. 39664 1.80 3% ' 1.40 0.6+
_ Testl/Runl : 5
; - | 042
FIt7,Filter~In. 39665 0.040 - . 0.032 0
Testl/Runl
Impinger—In. 39666 0.049 | 345/ 0.011 0.0/ F
_ Testl/Runl _ !
i
. Probe Wash-Qut 39667 0.100 /4.5 0.004 é 0.0/14
Testl/Runl :
ﬁ/ﬁﬂﬁilter—Out 39668 . 0.023 - 0.018 . 0.023
_ Testl/Runil
Impinger-Out 39669 0.0a2 | 387 | g.008 2.0/6
Testl/Runl *
Probe Wash-In. 39670 3.80 2220 | 2.83 R
. Testl/Run2 224
rFilter-In, 39671 © 0.054 — 0.047 5 SE
M Testl/Run2 o | I
- Impinger-In. 39672 0.058 2397 0.008 | 2.0/5
Testl/Run? ‘ I i
h SEE REVERSE SIDE FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS
. A BENCILED -1y Covypenrs  RESPECTFULLY SUBMITTED,
ARE RESULT OF SAvERShHi 7o é | —
(0/77/ B/OA_WC.‘:, ‘/.ﬁ'é . - (\-/'//!’/)
. oy
. pravAcee oy 24 APR. EC 4 V /V
—.
. _ Water, w“uwater.' Hazardous Waste, and Chemical-Bacteriological Analysis

c-1



20 RESEARCH DRIVE
HAMPTON, VIRGINIA 23666 -
TELEPHONE: (B04) 865-0880

m-/ b ion e ﬁc S / corparation

ANALYTICAL LABORATORIES

REPORT OF ANALYSIS

TO:Receiving Officer DATE:
Naval Construction Battalion Center
Port Hueneme, CA 93043-5000

Attn: Bill Powers, NEESA

April 8, 1985

Line 65 Bld. 195
MARKEP As Indicated

- : SimimLe Seevmen oL, Tarar. Cr Cz:.'_.'_e‘cf_._

| (nt) (3
.« — SAMPIE I D CODE Chromium,mg/1 Hexavalent Chromium,mg/1 ' 4.;
<« Probe Wash-Out 39673 0.140] /37.5 0.005 .09
. Testl/Run2 ' .
' /F/ﬂ-' Filter—Out 39674 - 0.028 — 0.022 9.028
’5 Testl/Run?
Impinger-Out 39675 0.049 20/.0 0.011 o.0/5 .
Testl/Run2 ' .
Probe Wash-In. 39676 8.00 /96.7 6.60 1, 57 & .
Testl/Run3 ‘
o Testl/Run3 Q02
Impinger-In. 39678 0.037,  26/.6 0.005 0.0/0
Testl/Run3 ’
Probe Wash-Out 39679 0.0420  2/4.5 |o0.005 0. 009
Testl/Run3
po Filter—Out 39680 0.021 — 0.017 P
j/?ﬂ;' Testl/Run3 20l
Impinger—Out 39681 0.035 294,4  0.005 0.0
Test1/Run3 | 2Ehd

SEE REVERSE SIDE FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS

RESPECTFULLY SUBMITTED

X

Water, Wastowater.' Hazardous Wasto._cang..%homleal-Bacterlologlcal Analyals

i



the . . 20 RESEARCH DRIVE
/b I o n e t I c s corporation HAMPTON, VIRGINIA 23666
TELEPHONE: (804) 865-0880
ANALYTICAL LABORATORIES N

REPORT OF ANALYSIS

TO: Receiving Officer DATE: April 8, 1985
Naval Construction Battalion Center
Port Hueneme, CA 93043-5000
Attn: Bill Powers, NEESA

Line E; Bld. 195 REC’D: March 18, 1985
MARKED As Indicated '

oz A Gl fNO5 BY 2o ok cowrar my/AT —

| AN AR
_SAMPLE I D CODE_ Chloride mg/)l Nitrate-N,mg/1 Sodium,mg/1 Altfninum,mg/1 /2_4/35

! Co |
Probe Wash-In. 39695 290.0; $70 [0.118 0025 [0.60 9.//8 10,2 0.039
. | i i

Test2/Run2 i
Filter—In. 39696 s /0.‘? D70 0.035 5.0 <0.1
Test2/Run2 _ : _ e
—_— ‘ == e o
Impinger—In. 39697 1340.0 353.9 10.221, 0.9 1.7 045 !o.zj 0.08
Test2/Run2 . ' t | l !
: l, ' : )
Probe Wash-Out 39698  771.0- 920 0.169 .92 0.6 0.0/ 10.2 o.0f
Test2/Run2 i : ! ; 1 | l_
Filter—-Out 30699 @ 9270 46.0 0.128 0.063 6.0 0.6
Test2/Run2 ' .
Impinger—Out 39700 4.8 13 10.010 0.0¢/ 1.6 | o4z 0.2! .05
Test2/Run2 ) i ' —
Probe Wash-In. 39701 37.9 ;2. 0.010' 0 co>3 10.3 o./ - ‘ —_
Test2/Run3 ! f i
/i Filté‘;-_ln_.mm o —3970{‘ -Jra";%l -3;.2-——“ 0-932—-- . OB/@ " _56m.m - -
Test2/Run3 | e —
R —— — e ' ‘ | 1
Impinger-In. 39703 897.0 2272 l0.147! 0.02 1.8 i o4/ l_ .
Test2/Run3 : . '

SEE REVERSE SIDE FOR EXPLANATION OF S§YMBOLS AND ABBREVIATIONS

RESPECTFULLY SUBMITTED,

&
ks

Water, wgstowaler.' Hazardous Waste, and Chemical-Bacteriological Analysis
- €3




the / . [ 20 RESEARCH DRIVE
b Io n e t I c s /corpwuﬁon HAMPTON, VIRGINIA 23666

. TELEPHONE: (804) 865-0880
ANALYTICAL LABORATORIES . .

REPORT OF ANALYSIS

TO: Receiving Officer DATE: April 8, 1985
Naval Construction Battalion Center ‘
Port Hueneme, CA 93043-5000
Attn: Bill Powers, NEESA

Line E; Bld. 195 REC’D: March 18, 1985
MARKED As Indicated ‘

SAMPLE I D CODE Chloride mg/l Nitrate-N,mg/l Sodium,mg/1 Aluminum,mg/1

K
:

+”  Probe Wash-Out 39704 45.0 7> lo0.014| o0z (0.40! 0oz -
= Test2/Run3
Arr Filter-Out 39705  1&5-T 78 <w-e0Z L0000/ 5.0 - -
._Test2/Run3 : . e
- Impinger—Out 39706  942.0734./ |0.169] 0.04 (1.7 | 042 -
Test2/Run3 _
Probe Wash-In. 39707 4.9 ;3 |0.014| 0.C04 0.2 | pops -
Test2/Rund
A Filter-In. 39708 -85 47 0338 0059 4.0 -
lestZ/Rund _ e e
Impinger—In. 39709  21.1] 4.5 10.088| ©.0Z (1.3 | ©.2% -
Test2/Rund I
Probe Wash-Out 39710 7.5 0% 10.006| 0.00/ (0.3 | p.OF -
Test2/Run4 |
srz/:/::r Filter-out 39711 67Z 5/  0-400 0.050 4.0 -
C Test2/Rund = -

e T T =' | ~ .
Impinger-Out 39712 24.214,/ 0.139, 2.020 1.3  J.Z0 -
Test2/Rund i ] i E

SEE REVERSE SIDE FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS

RESPECTFULLY SUBMITTED,

&

Water, w“towater.' Hazardous Waste. arzd Chemical-Bacterloiogical Analysis
: e-d

0000000000000 00c000



the . . 20 RESEARCH DR
/ b l o n e t l c s 7corpcrulion HAMPTON, VIHAGIN'I-'Agalﬁ\éi
TELEPHONE: (804) 865-0880
ANALYTICAL LABORATORIES -

REPORT OF ANALYSIS

TO: Receiving Officer DATE: April 8, 1985
Naval Construction Battalion Center .
Port Hueneme, CA 93043-5000
Attn: Bill Powers, NEESA

. . . REC’D: March 20, 1985
MARKED As Indicated

C000QGS

. —
AorhL } ot ee
. . §A_W1LE ID CODE Cadmium,mg/1 (m?) Cvanide,m (1 (IM%3
f;-“'; Probe Wash 3-1 39813 0.0070 | 0o/ | 1.g70 | 0./70
.cr Filter 3-1 39814 0.0004 | C.OC | 0,003 | p.c03
Impinger 3-1 39815 0.0004 | ©.609/ | | 347 | 0.345
. Probe Wash 3-2 39816 0.0070 | 9.00/ 0.995 | 0./5/
L7 Filter 3-2 39817 0.0003 | O.C002 |  o03 | .03
Impinger 3-2 39818 <0.0001 | ~ 1.744 | 0. 249
. Probe Wash 3-3 39819 | 0.0150 | £.0030 1.683 | p 2%/
FILT-Filter 3-3 39820 0.0003 | 2.0 | o.017 | o 0/F
Impinger 3-3 39821 0.0004 | Q.902/ | g.940 | p., 99 _

SEE REVERSE SIDE FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS

RESPECTFULLY,SUBMITTED,

/ V/V

Water, Wasto\uter.' Hazardous Wauo,_an;_a:homlcal-aacterlologleal Analysis
C_

L 13IXXX




the
. e 20 RESEARCH DRIVE
/ b Io n e f ' c s /corpomﬁan HAMPTON, VIRGINIA 23666
TELEPHONE: (804) 865-0880
ANALYTICAL LABORATORIES . .

REPORT OF ANALYSIS

TO: Receiving Officer DATE: April 8, 1985
Naval Construction Battalion Center. .
Port Hueneme, CA 93043-5000
Attn: Bill Powers, NEESA

Line E; Bld. 195 REC’D: March 18, 1985
MARKED As Indicated '

SAMPIE I D CODE _Chloride mg/l Nitrate-N,mg/l Sodium,mg/1 Aluminum,mg/1

Tank 30 HC1 39713 34,000 - - -
Tank 28 HNOs 39714 - 132,800 - -

Tank 26 NaOH 39715 - - 41,000 -

SEE REVERSE SIDE FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS

RESPECTFULLY SUBMITTED,

7574
“7

Water, \\Mnowater.‘ Hazardous Wasta. gng Chemical-Bacterliologicat Analysis

-

vy

0000000000000 0000




the . . 20 RESEARCH DRIVE
/b lo n e t I c s /corpermien HAMPTON, VIRGINIA 23666
- TELEPHONE: (804) 865-0880

ANALYTICAL LABORATORIES . .

REPORT OF ANALYSIS

TO: Receiving Officer DATE: April 8, 1985
Naval Construction Battalion Center
Port Hueneme, CA 93043-5000
Attn: Bill Powers, NEESA

Line 65 Bld. 195 _ . REC’D: March 18, 1985
MARKED As Indicated :

P MLE ID CODE Chromium,mg/] - Hexavalent Chromium,mg/l

3
i

-

000000QO0

i

Hard Cr Plating 39682 100,000 : 100,000
Sol’n. TK 65

SEE REVERSE SIDE FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS

RESPECTFULLY SUBMITTED,
/ V/ 2

Water, Wastewater, Hazardous Waste. !l;d Gchomlcal-aaeterlologlcal Analysis
C-

YTYYXXXXIXXYY)
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the ‘
. o 20 RESE D
/ bionetics /... e o
TELEPHONE: (804) 865-0880
ANALYTICAL LABORATORIES _ L

REPORT OF ANALYSIS

TO: Receiving Officer ' . DATE: April 8, 1985
Naval Construction Battalion Center
Port Hueneme, CA 93043-5000
Attn: Bill Powers, NEESA

Bid. 185 = . . ... ...,.. . . _REC’D: March 18, 1985
MARKED: Blanks '

SAMPIETD  pH  COr¢  Tot. Cr_ Gl NO°__ ON-_ Na Al
" #1 Water 5.5 20.5 25.0 - 0.010 <0.001 - -
30660 - . . . b ,
#2 Water 6.2 40.0 41.0 - 0.006 <0.001 79.0 <0.10
39661
#3 Water 6.0 <0.001 . - . - <0.002 <0.001 ~ -
30662
#2 KOH . >12.0 <0.001  0.13 1.1 0.019 <0.001 3.3 <0.10

39663

All data in mg/l except pH
Missing Chloride data is due to insufficient quantity of sample.

SEE REVERSE SIDE FOR EXPLANATION OF SYMBOLS AND ABBREVIATIONS

RESPECTFULL SUBMITTED,

V/"

Water, Wastewater, Hazardous Waste, gg_d Themical-Bacterlological Analysis
)

000000000000 0000
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Explanation of Symbols and Abbreviations

1. < - “less than”". The number following the sign is the smallest amount which can be detected using this specific
test . : ’ -

2. > - “greater than”. The number following the sign is the highest amount which can be detected using this specific
test

3. °C and °F - “degrees of temperature”; Ceisius and Fahrenheit respectively.

i

. % - “percent or part per hundred™. When followed by the designation “by weight” it means grams per hundred
grams. If followed by the designation “by volume” it refers to volume per unit volume, e.g, milliliters per hundred
milliliters.

St

. Cal - (diet) Calonies.

. CP Units - “Cobait-Chioroplatinate Units” - Used in reporting color of aqueous solution.

. g - “gram(s)”. The unit of weight used in the metric éystem. One gram equals about 1/28th of an ounce. '

b Sy

S
6
7. fib> 5um/ml - “fiber greater than 5 microns in length, per mi",
8
9

. kg - "kilogram(s)". One kilogram is 1000 grams.
10. | - “liter(s)". The unit of volume used in the metric system,

11. Ib - pound(s).

12, m3 - “cubic metern(s)". Usually used as a volume unit in air analyses. _

13. meg - “milliequivalents.” A chemical term meaning 1/1000 of the equivalent weight of a substance or element.

14. MF - “Membrane Filteration”. Method used for certain bacteriological tests in which results indicate colony
counts after sample has been filtered through a 0,45 um filter. o S

15. mg - "milligra}n(s)". One milligram is 1/1000 of a gram,
16. mg/1 - “milligrams per lifer”. Equals "parts per million” (ppm) for aqueous liquids.
17. mi - “milliliter(s)". One mililiter is 1/1000 of a liter.

18. MPN - “Most Probable Number”, Analytical method used for certain bacteriologicai tests in which bacteria are
calculated from a statistical formula related to the bacterial count observed in a series of dilutions of the sample.

19. N.D. - “none detected”. Usually used when the limits of detection of the method have not been definitely
established . R .

20. NTU - “Nephelometric Turbidity Units". A

21. .ppb - “Parts per Billion". One ppb is 1/1000 of a ppm,

22. ppm - “Parts Per Million". One ppm is equivalent to one microgram per gram (ug/g), or one gram per million
grams (g/kg). For aqueous liquids ppm equates to milligrams per liter (mg/1), because one liter of water has a
g:ﬁm/ l\)l.e'y close to a kilogram. For gases or vapors, one ppm is equivalent to one microliter of gas per liter of

23. TNTC - “Too Numerous To Count”. Indicates in certain bacteriological tests that the test has run “off scale”,

24. ug - “microgram(s)”. One-millionth of a gram.

25. ug/g - “microgram per gram”. Equals “parts per million” (ppm) for solidé and sludges

26. ul - “microliter(s)”. One microliter is 1/1000 of a milliliter or one-millionth of a liter.

27. ul/l - “microliter of gas per liter”. Equals “part per million” (ppm) for gases or vapors.

28. um - “rmicrometer”. One micrometer is 1/1,000,000 of a meter

- 29. wmhos/cm - “micromhos/cm”. Used in reporting specific conductance of solutions.

Be aware; an important step in a chemical or microbiological analysis is the collection of the sample. Unless the
sample analyzed is truly representative of the bulk of material involved, the test results will be meaningless. If you
have gquestions regarding the proper sampling techniques, please contact us We cannot be held responsible for sam-
ple integrity, unless sampling has been performed by a member of our staff.
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8. $70 A, R/S

*3EkaEE
. 788 8T &t
88,086 570 &2
73.860 5T0 83
RilH

FEEURR

DELTR H=

3118

FRREXL
AT P7. WG

WHEN:
OF IH. H20=

T3 BEG.F=

TH BEG F=

*hEERER

THE
FOLLONING

13 GIVER
FOR TRANSFER
70 THE
TG0KIHETIC
PROGRAR 2
/FILE 3¢

YELOCTTY
PARAKETER

19,44
PYG RETER
TelP.
DEG F=

75,

A¥G JELTR
H= IH. H2l

3.1l
Y6
DELTA P=

B, 788

FINAL METER
YOLUKE FT3=7
323.126  RUN

323.169
INITIRAL
NETER ¥OL. FT3
292,465
ABSOLUTE
STRCK PRES
PS IH. HG
29.82
AVG STACK TERP
BEG F
fe,
GEGMETRIC RYG
ABSOLUTE STRCK
TEWP, DEG R
344, beq
STANGARD

COKDITIONS ARE
29,92126 TH. KG
68.8 GEG F
TEEEEE

END PROGRAN



AEG ~T50KIRZ"
EPA METHOD
FIvE
TSOKINETIC
PROGRAH 2

ofL
ENTER DATA pﬁt/f

FRON THE ¢ A
NOMOGRAPH W
PREE.

BS REGUESTER

TEST RO.?
4, RUH
RUH #0,?
1. R
FILTER HD,?
AU
VELOCITY
PARGHETER KYy=?
19,44 RN
RYG METER
TEHP TH DEG F=?
73, Ru
JEG R =535,

A¥G JELTA H
IH, K2}=?
3.111 RUK
RYG DELTR P
N, Hzg=7
788 RUN
FIHAL METER
voL. F73=%
923,188 RUH
THITIAL METER
YOLUME FY3=2
292.4%8 R

ABSOLUTE
STACK PRES.
IH. HE=?
29,828 RUM
IS THE % H2g
KNOKH?
# = YES
1 = HO
B.62  RUN
% H2l ?
.58 RUK
7 002 =
B.59  RUN
102 =?
26.99  RUY
€0 =
8.88  RUM
PITOT COEF CP=?
83 RUN
SANPLE TINE
MIN =?

278,088  RUM

HOZZLE |
DIRKETER I, =7
245 Ry
ROUND STACK?
| = ¥ES
B = NO
1068 RN
STACK DIA. IN.?
24.088  RUN
RYG STRCK TEWP
TEG F =
89,6 RU
WETER CRLERTH
FACTOR G =?
16881 RN
HET HETER
VOL, FT3=
239,803
CORRECTED
SAMPLE ViL,
YNSTD  SCF=
227,088
HOLE FRACTION
BRY GAS D=
8.93
HOLECULAR WT
STACK GAS MM
LB/LE HOL=
28.67
AYG YELOCITY _
FRH =7 o
2,826.97 |
 STACK RREA
RS 52, IN.=
452.4
STACK DRY
FLOH 85 5CFA=
§,521.56
ACFH
8,747,98
LR 2222 2]
ISOKINETIC %1=
92.4
FERRTREEF
|
|
|
|
STANDRRD

CONDITIONS ARE
29.92126 IH. HG
63.8 DEG F

TO RUN THI3
PROGRAN AGAIN
FUSH R/S

EHDExx Ded

00900000000 c0000000
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EPA WETHOD
% HOHGGRAPH
PROGRAR

ENTER THE
FOLLORING
BRTH RS

PUSH R/S iﬂp,v-
AFTER W
EACH DRTA

ENTRY,

TEST
HUMBER=?
4,968

RUR HO. ?
2.088

FILTER
HUNBER=?

IHITIAL
METER ¥OL
F13=?
788,004
STACK
STRTIC
PRESSURE
/PEs
IH. H20=?
~3. 308
BRROMETER
PRESSURE
7PR7
IN, HG=?

.. 0’.. eo9

38.219

e
=~
3
w ]

[1]

1,898
SAMPLE RATE
FQHs
CFH=7
758
STRCK GRS
HOL WT
7HR/
LBsLE ¥0L=?

28,68

¥G STACK

EMP /T5/

" DEG F=?

.99

.

¥EQ ~R(A0

-
rL)
&

RUN

REQUIRED. o
@, .

RUN

RUH

RN

RUM

RN

RLH
RUR

th

RUN

RUN

A¥G TELTA

P=? K. Hel
883 RIH

AHBIENT
TEWP F=?
58,8988 AUM

FITOT TUBE

COEFF

{p=?

R

]
)

AYG STRCK
YELOCITY

FPM.s .

IDERL
KOZZLE

- DIAKETER

INCHES
B,228

ENTER THE
AcTUAL
NOZZLE
BIARETER
T0 BE USER
DN
IHCHES. ..
248 MM
DELTA H :
AT=?
2.8%18  RUN
2,891

EHTER THE
FOLLOWIRG
FOR EACH
TRAVERSE
POIHT

whhESF

1l

N, H20=?
PUSH STO A -

TS BEG F
PUSH 570 B

™ BEGR F

PUSH 67D C, R/S
*h

AFTER LRAST

BRTA POTHT PUSH
8, ST0 A, R/S

sheEEE
.798 870 &1
86.888 STO0 @2
117,886 STO &3
RUN
EEERR
DELTA R=
. 3,78

?.D7

IH. H2G
SHEEES

AT PT. NG,

HHER:
P IN. K20=

T8 DEL F=

. 78 DEd F=

P22 DL

THE
FOLLOWING

I5 Gi¥eH

FOR TRANSFER
10 THE
ISOKIRETIC
PROGRA® 2
fFILE 37

VELDLITY
PARAKETER
28,653
AVG HETER
TEMP,
BEG F=

A¥G DELTA
H= N, H20

AYG
BELTA P=

FINAL METER
YOLUNE FT3=?
1,833,888  RUM
1,833,882
IHITIAL

 METER YOL. FT3

758,663
ABSOLUTE
STACK PRES
PS IN. HG

AYG STACK TEAP
IEG F

GEOHETRIC AYG
ABSOLUTE STRCK
TEWP. DEG R
540,008
STANEARD
CONDITIONS ARE
29.92126 IN. HG
68.8 DEG F




#EQ ISOKINZ-
EPR METHOD
FIYE
IGOKIRETIC
PROGRAN 2

"
ENTER DATA f“’ﬂy
FRG THE LT
HONGERFRH
PREH.
AS REGUESTED

TEST HO.?
4. RN
RUN .7
Z Rl
FILTER H0.7
RU
VELICITY
PARAHETER K¥=7
28,65 RUH
R¥G HETER
TERF TH DEG F=?
7. R
IEG R =577,
AYE BELTA H
IN. H20=7.
.78 R
AVG DELTR P
I, Heos?
798 RLY

FINRL HETER
YOL. F73=7

1,633,988 RN
INITIHL METER
YOLUME FT3=7

7g2.088  RuM

RRSOLUTE
STACK PRES.
IN. HE=?

29.828  RUN

IS THE % H20 '

KNOMN?
8 = YES
1= K9
8.80 AU
% K 7
98 RN
% 00z =2
B.88  RUN
%02 =
| 2.9 RuK
20 =2
6.6 RUN
PITOT COEF CP=?
82 - R

SAHPLE TIME
HIW =2

246,088 mum
NOZZLE
BIRKETER i, =7

248 R

ROUKD STACK?
1 = YES
§ = Ho

1,088 mb
STACK BIR. IN.?
24888 Ruy
AYG STACK TEHP . :
DEG F =5 ﬁ
SN pLM
HETER CALBRTH
FACTGR ¢ =7
1.e881 UK

=

HET METER
VOL. FT2=
245,185
CORRECTED
SRHFLE VOL. j
|

YMSTE  SCF=

223,527
MOLE FRACTION
BRY GR3 MD=

8,99

NOLECULAR HT
STRCK GAS AN
L8/LB HOL=

RYG VELOCITY
Fra =7

STRCK GREA
AS SB, IH.=

STRCY DRY
FLOW @5 SCFN=
2,851.98 |
ACFR :

9,292,483
FRRREREERR
ISOKINETIC 2I=

9.3

EERRRER K

STANDRRD
CONDITIOHS RRE
29.92126 IN. HG
68.9 DEC F -

TO RUM THIS
PROGRAN AGAIN

PUSH R/S D-8

EMDkexx

“|II|'
"
‘ll',_
®
®
’
@
®
¢
¢
®
®
®
®
.
®
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IMPACTOR FILTER DATA SHEET

Locatién /V/V *S’V :
Building No. -64-9‘—3 /95
Read By EA/FW..‘E:
Scrubber No, &M’S'féﬁ*
Lowe 65

Test No. _Z?—WCT"_
Run No. =
Box No. =2 (S l) i ‘
Date /6 /%7& ?_‘S -

INLET SECTION

smel B4

COLLECTION PLATE NG, |
STACE E .
ll“ilter No. /27

COLLECTION PLATE NC., 2
Srace 5
Filter No. /2(5

COLLECTION PLATE NO. 3

Srhce 4~ .
F’:‘.lter No. /—:55

COLLECTION PLATE NG. 5
STAGE S

Filter No. /.5 :2

FILTER COLLAR o _
FiLTER No. =20
STAGS &

OQUTLET SECTION

AN




00o00000000000000008




SEDIMENTATION CHAMBER DATA
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Example Particulate Calculations

1. Volume of dry gas in cubic feet sampled at standard conditions.*

AH
v iy Tetd Py ¥ 13.6
mstd m
t, + 460 Pesg
P_ + AH
v = 17.646 V b
Metd m 3.5 = ft.3

th + 460
2. Volume of water vapor in cubic feet collected at standard conditions.*
By volume measurement:

(v.) o
W HZU R Tstd

v =
gas  Pguy MHHZO 453,58237

= 0.0471 V

By mass measurement:

(mw) R Tstd
0 453,59237

W
gas PStd MNHZ

v
Wgas

0.0472 m

3. Percant moisture in stack gas

oy = x 100

4, Mole Traction of dry gas
100 - 2M

100
* 5289, 29.52126 in. Hg

My =

YEYR 2 XY _ TN S NZN X



5. Average molecular weight of dry stack gas.

de = EO.44 (%502)]4-@.32 (%02)]+EJ.28(TOO - ’:'502 - ;‘GCOZ)]'-' 1b/1b mole

6. Molecular weight of stack gas.

) = 1b
d Tb-moie

MW = Wy x Md + 18 (1-M
7. Stack pressure, "Hg Absolute
P = P, + stack pressure "H,0

$
13.6

8. Stack velocity at $tack conditions, fpm

- ¢ 60 | (28N (50N Py (g ) (55 + 460) (o2) 5

¥, =
12 (55 ) (PL) () (T o)

v, = s123.2 ¢ | (85 * 460) (af() %
P =

fem
(P.) ()

9. Stack gas vclume at standard conditions, SCFM*

'Qs = vs As Md Tstd Ps

144 (ts + 450) Potg

q = 0.1225 V_ Ag My Ps
= DSCAM
t, + 460
10. Percent isokinetic
- vmstd(ts + 460) P .4 100
2
Ma Tsta Ps Te Vgl = (D,)
4 (44T
2 = 103¢ vmstd (t + 460)
2
My P T, Vo O,
* 5239, 29.92126 "Hg
F-2

09006000000 0000c000



SAMPLE CALCULATIONS

A [ass EMISSIONS Rare Coaw ( mg /m3) :

Ca=| Mr x 3535 Frj

3
| Vs 77

My = Torhr. PARTICUATE COLLECTED { "’?)

Vs, DRY SAMPLE VOLUME COLLECTED (Fr3)

— SAMPLE CALCULATION =

RuN -1 LINE 65 INLET : ;. = _0698 mg x 38,3/5 F75
o656 Frs T m3

0. 400
poc/

B Mass Emssians Rare, C ( 4.3//-/&):

C = C X Q X m3 X ) B x GOMMI
{ AN SR
' 4 3531573 453,600 "‘3 AR

= EXHAUST GAS FLowRATE in tver (F7.3 ) )
AN

Wsrey =

= SAMPLE CALLULATION ~

Run 1-1 _LINE &5 INLET :

C = aﬂﬁxaﬂﬂf > 1B x_LOun
353/5;73 453, 600, 600;2’ HR,

C=00/3 8
HR

F-3

X rry



C. CowverRSION oF Cry,,. EmSSioNn RATE To CrOg EMSS/on RATE :
Morec AR pieicrnr (M) oF C— = 52

MW oF CrOs = J0p

Empission RATE CrOz = Emssion RaTe Cos x _Mid (03
or
AMed C’;br

— SAMFLE CALLULATION -

B 1-1__LneE &5 mET ¢

Emission RA7E Crla = 0.0/3 B X _[00
. HR 52,

= 0024 o
AR,

000009000 c000000e



APPENDIX G
EQUIPMENT CALIBRATION DATA

$090 ¢ 000 COOO CSOO 00 Q0






. VETER CALIDRATION

- parometric Preasure 247 7fj

Horksheet

von oy SURUK ! SFOERSTER

.w:rsn ) 2

DATE

26 [E3 &5

' 1050
F Al = 0.3

v i H1 33390 g2

Start test and record tempera-
fures every cubic ft.

Tdin (°F)
| 73
2 23
2 7Y
3 75
1{/ 76
> 76

' D TEST

o

fotua) Vu_ 3000 3

.’d cinal 438525
et )5 492

{nin). (sec)

re3

Ui PROGRAM
» 0. 9%29
w ).6l70

{,0

@
¢
@

it:ow

44 = 0.5

vd initia)y 438525 42

Start test and record tcmpéra—
turcs cvery Cf.

Tdin (°F)

76

| | 27
NE2
3 / 2
4 L{/ 29
5 .| &0

END TEST
Actual Vw 5"000

vd finay 44 3.7H 3

1t /2.30%

RUN PROGRAM
3. 9902
we_/. & 752

Vv " T™w(OF)

o |40
l

2

s

3

{min)..(scc

“H,0

.G-1

1/ 20

Al = 0.8

vd initial 44 3 74 3 18

Start test and record tempera- o

tures every Cf.

Vu | Tw(OF) | Tdin (°F)
° lco | 7?7

1 , 0

2 l >

s | | | &2

s || |22

s | V 23

EUD TEST I'

fctual W 5000 83
vd fina) 448 T35 o3

Tt (0.2 4" {min).(sec)
RUN PROGRAM ,
p_£.974%2
we ). 7/65__wno




VETER CALIDRATION
Barozetric Pressure 19 7?5'

DONE BY_See 5t 4/ /e 12 8 o

torksheet

DATE_ 20 A3 #5 .
I=TER 9 .
[1:30 o T 50 B 2.0
A!l=b& A1 = 05 Al = BB~
Y4 inttia) 4497 s * | vd initia) 454 o5 F H2 | vd fnttia Yoo ST 43
. Start test and' record tempera— | Start teat and record tempera- | Start test and record tempera-
tures every cubic ft. tures every cCr. tures every cr,
Yu " T(OF) |Tdin (OF) Yo ™V(OF) | Tdin (OF) Vo T(OF) | Tdin (©F)
oo | ¥3 0 lgo.2 | &5 ° lzo. 7 F5
1 -
1 | 7y 1 | TF * | &8
2 / F2t 2 / 5&59 2 / 57
s 1] e s 1| |9 2 | | 1%
4 / A 4 / 74 4 / G/
5 |V &7 5 V¥ 9 s | 93
D TEST END TEST EWD TEST .
Zetual v 5000 3 detval vy 5. Q00 o3| gerum we 5000 £e3
Vd final 454, /56 3 Vd fina) Y0 3/2 3] vd fina) 468 PO o3 .
by A 9(’)/‘7' (rin). (sec) It 64‘3_3 {min)..(scc Tt &. 223  (min). (sec)
RUIT PROCRM RUN PROGRAM ° RUN PROGRM&
¥l oo/ P 0. 7973 r_0.99% 7
e /. 7/98  wnypo ¥e_ ). FOHH  eup we_ /). 8158 suo
Qf
Y



.t"‘mn CALICIATION

Paroxzetric Presaure Q—q 475’

DONE BY

S [IE)2EE

Worksheet

o

o IS

DATE

28 FEL /955

/(0
All = D.j

4 snitial 309. 345 4

Start test and record tempera-
fures every cubic ft.

W “ T™(OF) | Tdin (°F)
0 ll oLo | 7¢
1 | | &
2 | | | 2
s | | | 27
L ',L 9o
5 9)
D TEST ‘
detunl Ve §.CC0O o
4 fina) 34. 599 13
{ 'J.‘t ) 7. /64 {min). (sec)
Uit PROGRAM
»_0.9954
ng [ #6805 _ wno

61 = 0.5

Jr25

Vd initial /Y. GO0 7 £

Start test and record tempera-
turcs cvery Cr.

" Tw(OF) | Tein (°OF)
o l¢ro | #5
§ [ | %9
2 | | |4
3 6‘3
4 %
5 g5
Enb TEST

Actua) v 5. OC0 3
Vd fina) 320. /| 77 3

Tt /3-.35—/ {min)..(scc
RUN PROGRAM

. o028

we_ [ 9250 w0

G~3

/50

/10
Al = DA

vd initial 320 B20 43

Start test and record tempzra-

tures every Cf.

Vo  § Te(°F) | Tdin (°F)
o oo | 92

2 92

2 74

3 9¢

4 77

5 ¥ g7

END TEST

fctual W 4. OCC o3
vd final 325 .45/7 o3

Tt 9. ‘5"/@ {min). (sec)
RUN PROGRAM
o+ /. ool
ne /. 965F  eno




VETER CALILNATION

Barozetric Pressure 2 7. é‘? 5

bONE BY

Horksheet
S, FOERST=r2

DANTE 20 B L9575
TR 0§ =
e o # 2:24 2He 3.5
LN = DT 61 = 0.5 At = D8

Yd initia) 326 853 8

~ Start test and record tempera-
furcs every cubic ft.

Vi Tv(OF) | Tdin {°F)
&) | £7
o A
2 / a5
s 1] |9
s 4| |7
s i 49
TID TEST ,
JSetual Yo m 3
vd rina) 33/ 364 13
Tt [0 470 {rnin). (sec)
U PROCRAM
» | occg
ne / 9433 “H,0

Vd initial 33/ 5% 43

Start test and record tempera-
tures every Cr.

Vu 1[ TW{OF) | Tain (°F)

0 "&‘/.5' e

1 g | 94

2 ) | |9

s 4 | | 97

s 4 || e

5 | & |02
END TEST
I_Actual w %. f&&:) I‘t3
Vd tina)_336. 908 13
Y A2 P) {min).(scc
RUN PROGRAM

'8 (o]

e 2./35¢ "0

vd initia) 33 A GOF 43

Start test and record tempera-
tures cvery Cf.

Vw Tu({Cr)} Tdin (°F)
° WCre | 78
T | or
2 [ | g7
sl | | 99
4 / /G2
5 “ i Y
END TEST

fotual W 5000 13
Vd final 3%2. 9/ 3 g3

y R e 4 {min). (sec)
RUN PROGRAM
<+ ). OOC |
He_2.09/0 w0

P09 *° o000 c00e o0eooco0



‘Au = 0.3

& s 246,003
Start test and record tempera-
tures cvery cublc ft.

A1 n(or) | Tain (°F)
o |72 £

61 = 0.5

vd initia) 25/ £33 £

Start test and record tempera-
turcs every Cf.

' 2 9%
- |2 93
3 96
4 i 77
5 |~ | /03
o=
gotual Vo_ 5. (44 3
.‘\'d i1 254 263 £t3
. 'jb__éé 595 (min). (sec)
AW PROGRAM
e [ P56 v

Horksheet
. $ETER CALIDIATION _ 5’ /:0 _ ?5/_/_/2
pPONE BY . =/ /=
_ parocetric !’rc:::mrc___%. /@f o - o
patE /4 FEZS /585
BETER 0 ‘e‘ —
All = 0.8

vd initial 2&3. /22 &3

start test and record tempira-s -
tures cvery Cf.

Vo “ T(OF) | Tdin (°F) w | ™w(oF) | Tdin 1°F)

o | 76| % o | 72 54

. | 102 3 97

2 | | |5 2 /6]

3 /07 3 /0%

4 74 4 /06

5 /169 5 107
EAD TEST END TEST
actua) w5200 o3| fotuad VW 5LLCC £t
va rina) 256 A% P W ey 273.394 3
7t /3. % 3 {min).(sec Tt 10, 2 79  (min).(sec)
RUN PROGRAM RUN PROGRAM

¥ |. 0034 $p_0.92992
pe [ 99357 w0 wa ). #8534 "m0




YETIER CI.LID.'MTIOH
Barometrie Pressupre 801 /ﬁr

‘

Horksheet

boNz By S’ FOERS £,

DATE_ /% /23 /95

METER A . —
_ T , 70
All = 03 b1 = o5 AH =0 g
Vdinitta) 2723 24 7 g Vd initia) 279 324 gs Vd initial 274 575 3 43
¥ 27 J05 <
. Start test and’ record tempera. | Stapt test and pecorg tempera~ | stapt test and record tempera-
tures every cudic ri, turcs every cr, tures every Cr,
Ve ,N(DF) Tdin (%) Vi ’ Tw(OF) ,'I‘din (°r) Vur ‘ ™I°F) | Tgin {°F)
° 172 | %9 ° |72 | 13 ° | 22 [ o4
l . . e .
[ | /o4 1 | 168 2 ] 7
2 | / 107 2 / /10 2 / /3
1 g ﬁ—%_-_.'-
3 / /69 3 / /12 3 / s
[r—— ﬁp-_'_*___
./ an - 4 / /14 4 f /17
V “-'-'*'—--_._._‘_
> 12 5 J/ /15" 5 .4 74 J
TID TEST - | B tEsT | END 7EST
detval vy L00 15 | et we oo 3 setva) v oo 13
Vd finay 278 957 3 Vd fina) 29%. 220 43 Vd final 290. 093 3
T 7:225  (utn). (secy _C T2 tutny. (s 7 5 427 tatn). (see)

-BUN PROGRAM RUN PROGRAM RUN PROGRAM

*_ [ CO49 b/ o072 *__ L0103

ne__/833/ __MH,0 we__ /. 990 n:g;o : He_d 0317 ey
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1 )s0).
PITOT TUBE IDCHTIFICATION NULBLR: #1" DATE: /30 &5
caLienatcn oy: FOERSTI K <=M JTErO

Boyg LYIN
em 1120 em H30 DEVIATION
RUN NO, (in. 1120} {in. H120) Cots) Cpls) - Cptn)
v | oo | o0 819
2 o515 o7 |m4
3 .55 e. 740 424

Cp SIDEA) | 423

byad - el C -
: em 1120 em Ha0 -} - DEVIATION
RUN ND. (in. K20) {in, H20) Cots) | Cpts)- CplD)
1 {.CO l.5¢e 414
3 /-20 (.52 £19
Cp (SIDEB) | 314

3 -
—a—13UST BE <0.01

AVERAGE DEVIATION = ¢ (AORD) = 3

| Ea (SIDE A1~ Cp (SIDE B) |-4—rauST BE <0.01

figure 2:9.: Pitot tube calibration data.




I-33
PITOT TURE IDENTITICATION HUISRER: _FLe DATC: //34/5;
caLienaTeD ev: L LLFESER , = NTZALD
Dpyd Ba(s)
em 1120 em 30 DEVIATION
RUNNO. | (in. 1130 lin.M30) | Catst | Cptst- CplA)
1 | )50 2.2¢ |00
2 1.4 | =223 415
Co(SIDEA) | 47p

Dpad . By ‘ C
' em 120 em H20 ‘| - DEVIATION

, ‘

2

3
Cp (SIDE B) |
3

B S |cp)-Tyaon Bl ]
" AVERAGE DEVIATION < o (A OR B} = ~a— 1AUST BE <001 |

3
| Bp 516 A)-C; 510E B |- 1vST BE <001

Figure 2.9, Pitot tube calibration data,

&9 *°0€0 "GOO OGP 20 09

4

G-8



3-/ DATE: 22 Ay 'F5

POTOT TUBE IDENTIFICATION NUMBER:
5. 1FOFRSTER

CALIBRATED BY:

Psrd Pg
cm H20 cm H20 DEVIAIION
RUN NO. (in. H,0) | (in. H,0) Cp(s) Cp (s) ~Cp (A)
1 /.0 [.v o.56%
2 /.0 [+ o737
3 /.6 145 o 722
C, (SIDE A) o722

Pstd Pg
cm HoO cm HyO DEVIAEION
RUN NO. (in. H,0) (in. H,0) Cp(s) CP(S)—CPCB)
1
2
3
CP(SIDE B)
Pgtd Pg
cm HzO cm HZO DEVIAI_ION
RUN NO. (in. H,0) (in. H,0) CP(S) Cp(s)—Cp(C)
1
2
3
CP(SIDE C)

cp(s)-Ep(A OR B)
3

MUST BE €0.01

AVERAGE DEVIATION = (A OR B)=

Cp (SIDE A)-CP(SIDE B) %-== MUST BE<£0.01

G-9




POTOT TUBE IDENTIFICATION NUMBER:

CALIBRATED BY:

3-/

<5 [OERSTER

pATE: XL MM 9T

Pstd Pg
cm H20 cm HZO DEVIAIION
RUN NO. (in. Hy0) | (in. H,0) Cp(s) Cp(s) =Cp (A)
1 o. 300 O 42 D537
2 C. 306G 0.4 8.937
3 0. 300 O. 4 O.FH7?
C, (SIDE ) O, THO
Pstd Pg ‘
cm HyO cm H20 DEVIA.'I.'.ION
RUN NO. (in. H,0) (in. Hy0) Cp(s) Cp(s)-Cp(B)
1 O.50 0.C% O. #4149 )
2 0.4%5 O, Fo o 33
3 o A5 8.69 O. ¥37
C, (SIDE B) o.310
Patd Pg
em Hy0 cm Hy0 DEVIATION
RUN NO. (in. Hy0) | (in. H,0) Co(s) Cp (s) ~Cp (€)
1 [ 5~ .05 |o.¥47
2 /o5 2.¢5 C.727
3 /.5 2.5 C.PL7
¢, (SIDE ©) O 934
cp(s)-'ép (A OR B) .
AVERAGE DEVIATION = (A OR B)= MUST BE €0.01

3

CP(SIDE A)-Cp (SIDE B) <— MUST BE £0.01

G-10




(7)

“TherMocouPLE
Coadiaeatrond
o —SAND BAT
L W 0 s e S e =~ e
: cleen 87 %3 | O “ ’ogi&. Y Y fad SN

A - o857y A 1

/s / > |SPFE 5T il )

/1 /) YEAYei {55 di N

h h beg 15 /) /s

20,02 Y70l £ 7 2- 157 1)

452h 70 22

ZEEI .

49917 | / A

o /! :

10 ’1 ‘/ )

12€1 70 /1 /2

1485110 & /)

261172 (1 /0

. /'/7,? W4 /} /2
ST £/ Vilel~ fidl

s06|e3 | 62 |n | o ¢

el b3 | €2 | <t

Seol€ Y |63 pafuls] VAR
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SETH FOERSTER
1985 Jan. - June

1981 - 1985

RESUME

Engineering Co-op

Coal/Air Department

Naval Energy and Environmental Support
Activity

Port Hueneme, California

Student of Mechanical Engineering
California State University
San Luis Obispo, California







WILLIAM E. POWERS

1978

1981

1980-81

1982 to Present

RESUME

SET Engineer

B.S. Mechanical Engineering
Duke University
Durham, N.C.

MPH Environmental Science & Engineering
University of North Carolina
Chapel Hill, N.C.

General Engineer

Health Effects Research Laboratory
National Environmental Research Center
Environmental Protection Agency
Research Triangle Park, N.C,

Mechanical Engineer

Coal/Air Department

Naval Energy & Environmental Support
Activity

Port Hueneme, California

H~2 .







RESUME

JOE SENTENO

1985 Jan. - May Engineering Co-op
Coal/Air Department
Naval Energy and Environmental Support
Activity
Port Hueneme, California

1982 ~ 1985 Student of Computer Engineering
University of the Pacific
Stockton, California







RESUME

SUSAN J. SUZUKI SET Engineer

1932 B.S. Environmental Engineering
California State University
San Luis Obispo, California

1982-1984 Mechanical/Eavironmental Engineer
Naval Air Rework Facility
Alameda, California

1984 to Present Mechanical Engineer
Coal/Air Department
Naval Energy & Environmental Support
Activity
Port Hueneme, California
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RESUME

CHARLES K. YEE SET Engineer

1963 B.S. Chemical Engineering
Auburn University
Auburn, Alabama

1969 M.S. Environmental Systems Engineering
Clemson Uaniversity
Clemson, S.C,

1965-72 Public Health Engineer: Air Pollution
Control Commission
State Health Department
Montgomery, Alabama

1972 to Present Chenical Engineer
Coal/Air Department
Naval Energy & Envirommental Support
Actilvity
Port Hueneme, California







RESUME

ROBERT W. SAUNDERS Mechanical Engineer

1971 A.A.8. Electrical Engineering Technology
Middlesex County College
Edison, N.J.

1984 B.S. Civil and Envirommental Engineering
New Jersey Institute of Technology
Newark, N.J.

1979-1982 Field Service Engineer
Research=-Cottrell, Inc.
Somerville, N.J.

1983-1984 Structural Design Draftsman
Research—-Cottrell, Inc.
Somerville, N.J.

1985~Present Mechanical Engineer
Coal/Air Department
Naval Energy & Enviroumental Support
Activity
- Port Hueneme, California









