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£OURCE EMISSION TESTING AND INDUSTRIAL VENTILATION SURVEY
OF BUILDING 210 PLATING SHOP

[Long Beach Naval Shipyard#

Long Beach, California

7 May - 2 June 1984

ACCEPTABLE

- SOURCE EMISSION TESTING OF THE BUILDING 195 PLATING SHOP

Norfolk Naval Shipyard
Portsmouth, Virginia
11-18 March 1985

ACCEPTABLE
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MEMORANDUM

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

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

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

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

TRUESDAIL LABORATORIES, INC.
Test of Dames and Moore

222 E. Annapamu

Santa Barbara, California 93101

UNACCEPTABLE

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

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

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

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




TRUESDAIL LABORATORIES, INC.

Source Test of Intermetro Industries
9393 Arrow Highway

Cucamonga, California 91730

UNACCEPTABLE

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

angles were.

EMBEE PLATING TEST
2136 South Hathaway
Santa Ana, California 92705

UNACCEPTABLE

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

Agency requires.




CHEVRCLET LIVONIA BUMPER PLANT

No. 4 Heil Evaporator

Tested by the Chevrolet Central Office of Environmental
Engineering Department

Tested September 24, 1979

UNACCEPTABLE

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

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

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

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

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

Emission testing was performed on five wet scrubbers at the Electronics
Weapons Precision Facility Platipg Shop, Building 210, Long Beach Naval
Shipyard, from 7 May to 2 Jume 1984, An industrial ventilation survey of the
plating shop was performed concurrently with the emission testing program

A, Emission Testing

Emission tests show that four of the scrubbers operating at the
plating shop are unnecessary due to the megligible pellutant concentrations
entering the scrubbers. Recommend that scrubbers on exhaust lines 101, 102,
105, and 106 be taken out of service and that the internal gas cleaning
components be remowved from these scrubbers to reduce the staric pressure load
on the exhaust fans. A reduction in exhaust fan static pressure load will
reduce fan power requirements and result in significant energy savinogs.

Pollutant concentrations in exhaust lines 103 and 104 are high and the
use of scrubbers on these exhaust lines is appropriate. The efficiency of the
scrubber on Line 103 (chrome plating tank exhaust) i1s greater than 90Z,
adequate to contrel the chromic acid mist emissions. The scrubber on Line 104
(hydrochloric acid tank exhaust) was not operaticnal during the test period
and efficiency testing was not performed on Scrubber 104, Extensive acid
attack of metal surfaces in the vicinity of the Scrubber 104 outlet indicates
inadequate scrubber efficiency. Efficiéncy testing of the scrubber on Line
104 is recommended. It 1is also recommended that feedwater flowmeters be
installed on the scrubbers on lines 103 and 104 to ensure scrubbers are
operating at feedwater flowrates required for maximum scrubber efficiency.

B. Vertilation

Existing mechanical supply alr equipment provides 94,000 standard
cubic feet per minute (SCFM) less than i1s required to provide a balance with
exhausted air, This condition causes turbulent cross-drafts which reduce
local exhaust hood capture efficlencies. Recommend the installation of
additional supply air equipment to correct the 94,000 SCFM imbalance. Sealing
the three 8-foot by 8foot wall-mounted air grills and providing tank baffles
are also recommended to improve capture efficiency.

Recommend sealing the sump trench comnecting exhaust lines 101, 102,
and 103 to prevent cross—contamination, Installation of indicating devices to
moni tor supply alr and exhaust air fans is also recommended to ensure proper
fan operatiom.




Section

I

II

I1I

Iv

VI

VII

VIII

LGHIOTOmMERO OO

W Pl

Table of Contents

NOMERC LAt UT Bt et e et svonaceorstsanasosncsssststactocsennssnassnas

Introduction. .o viuiirnrinscseneotansnosssonnsnsansscnsnsans
Technical Background.....................-.-.-..............

o o Lo =+ 1 L of

Chain of CuStodyY.ueerivecitoneaarvsusosoncsecrrnnacnenassana

REBUILS. ittt eesennenssaasensasssstssassnsntssnnssnssssssncss

DiscusSsSion..esvsesvracocsscsenenesnsosssssossancssonescaceans
ConclusSions. viveerenenntscesrressrsnosocuassssasossnsssnsasss

Recommendalions,. o ieersncersccesaseracosessnsasssssaassssnsas

Ref eI ehCeE. i tvererrasrsssoccsdossasasassassnsassnssasssansns

Appendixes

Tank Data-n----oo-nc-n-ooocnn-o-n---o---.nnc--nn-o---..n----

FL01d DAL&4ssuuusssucssusunnssosnnesssnssasnnsasssasssasnnes
Truesdall RepPOTl.ceceacecocorsvensacsscssscansccascsnasstonnas
Impactor Discuselom..iceereeccnreecracecavsnnscocsvansassnnss
Sample CalculationS....veiecenscencsosnssscosoennonnasvannnas
Tare Welght DAt@..cceceecarncccosascsossnsaronsoscasnananassss
Equipment Calibration SheetS....cieeecinnesecsonennanensnnes
Ventilation Dat8..cisesesssnssosrsrasnsnnssanssrnenctamssnasnnns
Photographs of Impactor Filter StagesS....eevevesrsasssscanns
Team ReSUMES, s4usrressssrstatsctsssscasssassscssrssssssnssvsas

Figures
Scrubber and Tank Locatioms, B210 Plating ShoP.ueeescsererses

Line 10). icnieuiveeensosescansncsocsesnnsonssssansocsstassnnns
Line 102, cceteueenscuneanenesonsneonecnensacocascascasssnsssn
5 < - L
Line 104, .. ucunrrucovessssanssssasossanassasnsanssssnssssnnass
Line 105, . it isiaiiieassasssnsssssscossnsasasntrnsansssssanss
Line 106...iuiiiinecassosasassssnsnsssssansasnanccnasssnsnas
Supply Alr SchematicC..eeienerreranreracasssrscrsassressrssaan
Sampling Point Location, Inlet.,...e.veiecnvrsncsrresarsnranns
Sampling Point Location, Qutlel.....cevvnverroncancvsannsanes
Mass Emissions Sampling Train, Inlet....eeisovecsncsassnasnsse
Mags Emissions Sampling Train, Qutlet.....iiveevnrersensnnea

ii

17
38
39

39

60 -

62

65

A-1
B-1
c-1
D-1
E-1
F-1
G-1
B-1
I-1
J-1




——t T

13
14
15
16
17
18

O 00N B W

Table of Contents (Contd.)

Gas Conditioner.......

Figures (Contd.)

LI N

e Pt er e e o

Particle Sizing Sampling Trainm, Inlet....
Particle Sizing Sampling Train, Outlet,..

University of Washington Mark III Cascade Impactor (Hodified)
Mass Mean Particle Diameter, Scrubber 103 Inlet...c.cveue ‘oo

Mass Mean Particle Diameter,

Scrubber 103

Tables

AL L BRI IR R N I N N B

Outlet....... cnsas

Tank Data.‘U'-.'."..i..oD..I....Ill'l..l.ll.."llll.'llII.r
Tank Loading Summary.cceoscoscscsscsanvns

Tank Loading.....ccv00ue

Electrical Equipment Rating.......... ceee
Mass Emissions Data—Flow Rate and Isokinetic...............
Mass Emissions Data—--Sample Volume and Lab Sample Weight....

Analysis Schedule for Samples.....

------- LI B RN B R U N I Y

“ssanss e *s s s s

ssae st es e s LIC I R B

Mass Emissions Chemical Analysis ResultSB...svececess creansen
Mass Emissions Data—Concentration vs OSBA Standards........
Impactor Data=—Flow Rate and IsokinefiC...eeevenserrennossnse
Impactor Data—Stage 5 Aerodynamic Cutpoints.....civvecesnns
Scrubber 103, Total Chromium Particle Sizing Test Results...
Static Pressure Drop Across Scrubbers....
Supply ALr Flow RateS..eavesessnsanse sneisesevesearsnraans .o

Exhaust Air Flow Rates

s e s ressesanan

iii

---------- e s s s

LI I NI N R R B B R R N R A Y

k3|
34
35
36
56
57

11
19
20
25
40
4l
42
43
47
48
49
50
52
53
54

N

I



J T

Symbol

€Oz

COop

Cp
Dn

Dp

Dps50

Al

AM

Unit

1n2
CF
CFPM

BHP

SCFM

inches
mlcrons
DSCF
DSCPM
microns
fpm .
32.1725 ft/sec
4

gr

hp

hr

4

1b

NOMENCLATURE

Stack cross sectional area
Cubic feet

Cubic feet per minute

Brake horsepower

Measured carbon dioxide content

Carbon dioxlide measured flow rate =
(C02)(Qs)/100

Pitot tube calibration factor
Nozzle diameter

Particle di;peter

Dry standard cubic feet

Dry standard cubic feet per minute.
Mass mean particle diameter

Feet per minute

Acceleration due to gravity

Gram

Grain, 1/7000th of a pound
Botrsepower

Hour

Isokinetic

Pound

Kilowatt

Percent moisture in stack gas by volume
Mechanical efficiency

Mole fraction dry gas
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Symbol

02
Pb

Ps

Psed

Qs

4

g
1b/lb-mole

28,9641
1b/1lb=-mole

1b/1b-mole

18,0153 1b/1b mole

2

“Hg absolute

"Hg abscolute

"H20

29.92125 “Hg

DSCFM

21,85 "Hg-

£¢3/1b-mole-R®

RPM

"Hp0
°F

°F

Microm, 1 x 10~0 meters
Milligram, 1 x 10™3 grams

Particulate weight collected on probe
and filter

Part{iculate welight—total
Masgs of water in particulate trainm
Molecular weight of stack gas

Molecular weight of air at standard conditions

Molecular weight of dry stack gas

Molecular weight of water

Measured oxyg'en content
Barometric pressure

Stack pressure

Velocity head of stack gas

Standard barometric pressure

Stack gas dry flow rate

Universal gas constant

Revolutions per minute
Standard cubic feet

Static pressure

Ambient temperature

Control box meter temperature
Net time of test

Stack gas temperature

Standard temperature




Syabol

Vo
std

fr3

"H30

0. 075224
1bs/ft3

62.31639
1bg/ft3

0.99824 g/ml

Descrigtiou

Volume of dry gas sampled @ meter conditions

Volume of dry gas sampled @ standard
conditions

Stack velocity @ stack conditions

Total water collected in impingers and
desicecant

Volume of water vapor collected ¢ standard
conditions

Orifice pressure drop across meter

Density of ailr at standard conditions
Density of water at standard conditions

Density of water at standard conditidns

Standard conditions are 68°F, 29.92126 "Hg
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AgCN

Creot
Cr03

cutt

CuCN

HCL

K2CO3
KCN
KOH”
Nat
NazC03
NaCN
NaOH
Nitt
NiCly6H20
NiS04
PO, ~3

S0z

Descrigtion

Silver ion

Silver Cyanide
Aluminum {on

Cadmium {on

Chloride ion

Cvanide ion

Carbonate fom
Trivalent Chromium ion
Hexavalent Chromium ion
Total Chromium ion
Chromic Acid

Copper ion

Copper Cyanide
Fluoride ion
Hydrochloric Acid/Muriatic Acid
Potassium ion
Potassium Carbonate
Potassium Cyanide
Potassium Hydroxide
Sodium ion

Sodium Carbonate
Sodium Cyanide

Sodium Hydroxide
Nickel ion

Nickel Chloride

Nickel Sulfate
Phosphate ion

Sulfate ion

vii




LONG BEACH NAVAL SHIPYARD PLATING SHOP

I. INTRODUCTION

In response to a requestl from Western Division, Naval Facilircies
Engineering Command ( WESTNAVFACENGCOM), San Bruno, California, the Naval
Energy and Environmental Support Activity (NAVENENVSA) Source Emission Test
(SET) team tested emissions froem five wet scrubbers at the Electronic Weapons
Precision Facility Plating Shop, Building 210, Long Beach Naval Shipyard
(NAVSHIPYD), from 7 May to 2 June 1984, An industrial ventilationm survey was
also performed during the emission test period.

II. TECHNICAL BACKGROUND
A. General

Lack of adequate emissions data has made it difficult to determine
the level of emission centrocl necessary on cleaning and plating processes in
Navy plating shops. Commander, Naval Facilities Eogineering Command
(COMNAVFACENGCOM) tasked NAVENENVSA to evaluate emissions from selected Navy
plating shops to determine the level of air pollution control needed for
various plating shop processes, Building 210 plating shop, Long Beach
NAVSHIPYD 1s one of two Navy plating shops being tested by the NAVENERVSA SET
team. Long Beach NAVSHIPYD requested NAVENENVSA test the plating shop
ventilation system during air emissions testing. Results from ventilation
system testing are reported concurrently with the air emissions test results,

B. Faeility Description

1. General. The plating shop ventilation system consists of six
separate local exhaust systems (figures 1-7) and four roof-mounted heating and
ventilating (HV) units supplying air through sixteen concentric cone diffusers
mounted in the celling (Figure 8), The local exhaust systems veatilate
thirty-three tanks, with push-pull exhaust hoods on eighteen tanks and lateral
exhaust hoods on fifteen tanks.

2. Exhaust System. The plating shop exhaust system consists of six
subsystems: Chrome line, acid line, heavy metal lipne, chromate line, and two
alkaline lines. Two scrubbers (101 and 102), each designed ta operate at
35,000 cfm, serve the alkaline tanks. The chrome line has one scrubber (103)
designed to operate at 25,000 cfm. The acid line has one scrubber (104)
designed to operate at 39,000 cfm. The heavy metal line (105) and the
chromate line {106) each have scrubbers designed to operate at 50,000 cfm.

See figures 1-7,

The scrubbers are thin-bed packed tower units designed for the
control of aercsols, These units consist of a spray chamber with media pads
located below a network of spray nozzles, The chamber is followed by mist
eliminator pads. The scrubber body is mated to the fan by a reducing
transition,
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%~—==Scrubber 101

R (alkaline)
LTTOT
g 3
18
L~ v - (O—
_-._/

Ay -
23 : F)
. |

Tank No. Item
‘8 Alkaline cleaner
S Zinec Phosphate
18 Manganese phosphate
23 Electro cleaner
25 Electro cleaner
26 Nickel sulfamate

Figure 2. Line 101
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4——<—-Scrubber 102
_ {alkaline)
N O0oo| «-----Inlet Test Ports
L [N N )
N
4
33 :
.,. Cr—'ﬂ
\ ! )_' 'i\\
Tank No. ltem 48 ig
|
4 Electro-cleaner , J
33 Nickel plate
48 Alkaline cleaner
50 . Satin etch

Figure 3. Line 107
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i Scrubber 103
(chrome)

coe  —— .Inlet Test Ports

Tank No. Item
41 Hard chrome
42 Hard chrome i
43 Hard chrome . o o o
¥ Decorative chrome Figure 4. Line 103




e e i —— . s =

Tank No. Item
3 Muriatie (HCL) acid
5 Sulfuric acid strip
6 Sulfuric acid strip
15 Counter-flow rinse
14 Iradite

Qoa

Figure 5.

%---=-Scrubber 104
{acid) )

<—----Tnlet Test Ports

| & 15

Line 104

IA

o
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Scrubber 105 In‘let _
(heavy metal) r.qr Ports
Tank No. Item
1 ; Cad plate
11 Cad plate
20 Nickel strike
21 Silver plate
22 Silver plate .
29 Copper plate
Figure 6.
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22

Line 105




Scrubber 106 ~—=——ra
(chromare)

Inlet Test Ports - --m itcoe

\i-’ EN _:() <

o o
™ {4y

G
c

Tank No. Iten
16 Chrome Bright-Dip
19 Phesphate-Detergent
35 Conversion Coat
36 Conversion Coat
45 Conversion Coat
47 Smuct~-0ff
284 Smytt-0ff
28B Micro Brite Etch

Figure 7. Line 106
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Thin-bed packed towers collect iiquid aerosols by particle size

growth in the spray chamber section, Removal 1s accomplished by impingement
in the media pads.

Table 1 identifies the plating tamks and tank chemical sclutions
served by each line,

3. Supply Air System. Alr exhausted from the plating shop is
partially supplied by four mechanical heating and ventilating units on the
roof . Infiltration through three 8-foot by 8-foot wall grills, two 6-foot by
o-foot double doors, and two 6-~foot by 7-foot double doors accounts for the
additional supply air. The three grills and two 6~foot by 9-foot doors are
located in the northwest wall, The two doors remained open 24 hours a day
during the survey.

C. Air Emission SourcesS

Alr pollution is assoclated with two processes in the plating
operation, cleaning and electroplating. In the cleaning process, work pieces
are c.eaned to remowve oil, grease, dirt, scale, and old plating. Cleaning
involves the following ma jor steps:

1. Mechanical cleaning to remove loose dirt and scale is usually
done using a wire brush or wire wheel, Some particulate air pellution is
produced, though the particles are large and their effect 1is limited to the
work area. '

2, Precleaning by solvent-soaking or vapor-degreasing is used to
clean heavily soiled or painted items., Hydrocarbon gases can be generated by
the process, but usually are not a major source of pollution unless the
precleaning operation is large. The Long Beach NAVSHIPYD plating shop has

three tanks for this purpose. Potentially hazardous gases are emfitted from
these tanks, which have no exhaust ventilation.

3. Intemediate cleaning in a strong alkaline bath 1s used to
further remove greases. Aerosols are formed by the intermittent dipping of
items into these solutions. Aerosols can also be formed by agitation or
splashing during the cleaning process., The amount of aerosol formed is
usually small and represents a localized nuisance ia the shop rather than an
air pollution source. TIntermediate alkaline cleaning in the Long Beach
NAVSHIPYD plating shop 1is not an air pollution problem, but it is responsible
fcr localized corrosion around the cleaning tanks,

4, Electrocleaning, one of the two final cleaning steps, is
accomplished by passing a current through a strong alkaline bath. Chemical
action from the caustic solution dissolves and loosens remaining dirt.
Mechanical action from electrolysis (gassing) 1ifts off the loosened dirt.
Gassing can form an aerosol mist at the liquid surface and contribute small
amounts of airborne emissions.

5. Pilckling is also used in the cleaning process. Pickling is

achieved by scaking 1tems in an aclid bath with or without an induced current.
The cleaning process is similar to electrocleaning but usually produces more

10
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gassing., 1In additiom, elecrro-pickling creates more gases than ordinmary
pickling. The electroprocesses, however, are both faster and more thorough.
Significant amounts of air pollutants can be generated during this process,

The second and greatest source of air emissions is the plating
process itself. Emissions are generated by two sources: electrolytic
processes, and tank loading and unloading.

A portion of the electrical power applied to the plating solution is
consumed by the electrolysis of water in the solution. Hydrogen and oxygen
are produced and bubble to the surface, causing a condition known as
“gassing.” The vigorous hydrogen gassing at the cathode tends to remove any
contaminants left from the cleaning process. It is this mechanical action
that makes electroplating feasible.

Most electroplating and cleaning operations have little impact from
an air pollution standpoint. When emissions are non-offensive and small in
volume due to low gassing rates, air pollution control equipment is not
required. Building ventilation 1is required, however, for worker safety and
corrtosicn preventien,

Exhaust gases from chrome plating tanks do require air pollution
control equipment, Large volumes of both hydrogen and oxygen are liberated
during chrome plating. The bubbles break the surface and produce a chromic
acid aerosol. The aerosol is then carried into the shop ambient air and is
eventually discharged to the enviromment. Since chromic acid is both toxice
and corrosive, its discharge requires control. The emission of chromic acid
mists will often result in nuisance complaints and property damage.

Especially susceptible are automobile paint finishes which can be spotted by
even small amounts of the mist,

Hard chrome plating produces an extremely hard, corrosion-resistant
coating., It is used in rebuillding and repairing operations to build up worn
parts, especially shafts., Hard chrome plating requires a current density of
approximately 250 amperes per square foot of workpiece area. This high
current density produces large quantities of hydrogen and oxygen and a dense
chromic acid mist, The plating facility at Long Beach NAVSHIPYD has three
large hard chrome plating tanks which are vented through a scrubber to the
atmosphere.

Decorative chrome plating is typically used on small items such as
plaques and name plates., Decorative chrome plating requires a current density
of approximately 100 amperes per square foot of workpiece area, and,
therefore, evolves less gas than hard chrome plating. There is one decorative
chrome tank at the Long Beach NAVSHIPYD plating shop.

Splash f£1i11 of piece work into and out of tanks, and splash £ill of
liquid into tanks, generates asrosol mists containing large liquid droplets
(>15 ur diameter) of plating solution. Aerosol mists generated by splash
£11lling tend to deposit on interior exhaust line surfaces and are not a
significant source of air pollution.

16

N

S



D. Emission Removal Mechanisms

Contaminants generated from open surface tanks used in plating are
contrelled by local exhaust hoods. Typically, the exhaust ductwork from
several tanks containing similar chemical solutions are combined and vented to
the atmosphere through one exhaust fan. Local exhaust hoods used at the
plating shop contain slots across the length of the hood (slot hood) to evenly
distribute the exhaust suction. Slot hoods require a face velocity of 2000
feet per minute (fpm) and a plenum velocity not greater than one~half the face
velocity.2 These hood design criteria are given in Appendix H., The 2000
fpm face velocity 1s recommended so that uniform suction is maintained at the
slot. 5lot hoods should not be greater than 10 feet in length, Splitters or
multiple take-offs are used to reduce the effective slot length in hoods
greater than 10 feet in length.

Cross drafcs are controlled by using side and hood baffles, Side
baffles increase effective tank height and help contain aerosols in the tank
area,

The quantity of exhaust air used to control a given tank must be
adequate to effectively remove contaminants from the tank surface area and
exhaust them outside the building. Exhaust rates based on exhaust hood type,
tank contents and process conditions are provided in American National
Standards Institute (ANSI) 29.1--1977, "Practices for Ventilation and
Operation of Open-Surface Tanks,” Plating shop exhaust system design should
comply with this standard.

Aerosol emissions can be reduced by floating cone or more layers of
plastic spheres, cylinders, or ellipsoids on the liquid surface. Tests
indicate that aerosol emissions and evaporation can be reduced by as much as
90%, and that heat losses from copen tanks can be reduced by as much as 80X by
ugsing floating layers., Both hollow and solid balls are used, They are
usually made of high density polyethylene (HDPE) or polypropylenme {PP), Solid
PP or hollow HDPE balls are normally used for hard chrome plating solutions,
Some success has been achieved using solid PP balls on nitric/sulfuric acid
bright-dip tanks. It is important te understand that gassing is not affected
by the floating ball covers. The chief advantage is limitation of aerosol
formation by gassing and reduction of process heat losses.

Several disadvantages can arise from using floating ball covers on
plating tanks. First, floats are sometimes dragged out of the tanks with the
work, Once out of the tanks, they may inadvertently enter drain systems,
Drains and liquid effluent handling equipment have been plugged and damaged in
this manner. Second, at elevated temperatures, hollow floats may burst and
spray liquid into the work area, Third, hollow floats sometimes ileak and sink
to the bottom of the tank,

III. PROCEDURE
A, Air Emissions
Scrubbers on lines 102, 103, 104, 105, and 106 were tested.
Scrubber 101 emissions were not tested, as tanks contain similar solutions
existed on lines 102 and 106. The two types of tests performed on each

scrubber were mass emissions and particle size distribution. Mass emission
tests were performed simultaneously on the inlet and ocutlet of each
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scrubber.® Three separate two—hour sampling runs comprised one mass
emissions test. Mass emission test data was used tc provide information on
the total quantity of a pollutant in the exhaust gas. Particle size
distribution tests were also performed simultaneously on the inlet and outle:
of each scrubber.t Two separate sampling runs comprised one particle size
distribution test. Particle size distribution test data was used to aid in
deterzining the appropriate air pollution control device for a particular gas
stream,

Each tank connected to a scrubber undergoing testing was loaded with
actual work pieces or with scrap metal to simulate tank loads at or above the
maximum load encountered during ncrmal shop operation. Tank loads and
electrical readings were mounltored during each test, and are inciuded in
tables 1, 2, 3, and 4 and Appendix A.

1, Mass Emissions Test,.

a. Sawmpling procedures and equipment coincided with the
fellowing U.S. Environmental Protection Agency (EPA) test methods described in
the Federal Register, Volume 42, No, 160, Part II of 18 August 19774 , BXcept
as noted in the following paragraphs.

(1) Method I--Sample and Velocity Traverse

(2) Method II--Determination of Stack Gas Velocity and
Volumetric Flow Rate

{(3) Method III (modified)~-Gas Analysis for 03, €O,

{4} Method IV--Determination of Moisture Content of Stack
Gases

{5) Method VIII (modified)--Determination of Sulfuric Acid
Mist and Sulfur Dioxide

b. Location of sampling sites (figures 1-7) and number of
sampling points (figures 9 and 10) were determined from Method I of the
Federal Register cited above.

c. Sampling trains are shown in figures 11 and 12, Type "S"
pitot tubes were used. Gold=-plated, button-hook nozzles and quartz—glass
probe-liners were used to prevent any chemical reactions between the exhaust
gas and internal sampling train surfaces. Sampling at each scrubber inlet was
performed with a probe mounted vertically and connected to the impinger box by
25 feet of 0.5 in, diameter teflon tubing. Sampling at each scrubber outlet
was performed with the probe mounted horizontally and connected to the
impinger box with borosilicate glassware,

*The outlet of Scrubber 104 was not tested. Scrubber 104 was not
operational during the test period.
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TABLE 2
Tank Loading Summary
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TABLE 4
Electrical Equipment Rating

| | |Rectifier | | Voltage (V) | Current (Amps)
}Tank {Serubber |Number % 1D# } Input j OQutput | Input [Output
| l ] |
[1/11 | 105 | 1 | 61 6692 | 480 | o-15 | 6 [3,000
l4/5 | 102 | 7 | 616691 I 480 | 0-15 | 69  |3,000
[21/22 | 105 | 4 1417726 [ 480 to0o-=12 | 19 |1,000
{23 I 101 ! 5 1417724 | 480 | 049 ! 23 11,500
129720 | 105 | 3 1417723 l 480 | 09 | 23  |1,500
133 | 102 i 6 | 616693 | 480 | o0-15 |° 6 3,000
|41 | 103 [ | 601627 I 480 1 0=12 | 95 15,000
142 | 103 | - | 601626 | 480 | 0-12 | 95 {5,000
143 | 103 | - 601623 | 480 | 0-12 [ 210 {10,000
44 | 103 | - [601622 | 480 | o-12 | 210 110,000

All are Clianton Plator Rectifiers, Clinton Supply Co., Chicago, Il1l.

411 are 38, 60 cycle
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d. Leak checks were performed both before and after each
sampling sequence at the pitot tubes, at the beginning of the impingers and at
the sampling nozzle as detailed in Method V, Section 4.1.4.1, Federal Register,

e. Impingers were initially weighed, tared, then weighed with
the following: 100 ml 0.1 N KOH (lst impinger, modified Greenburg-Smith
design), 100 ml deionized water (2nd impinger, Greenburg-Smith design with
standard tip), dry (3rd impinger, modified Greenburg-Smith design), and 200 ml
silica gel (4th impinger, modified Greenburg~Smith design). Impingers were
rewelghed 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 1s eliminated. A Mettler PB 3000 electronic balance,
cai.:rated using International Organization of Legal Metrology (IOLM)
specification metric weights, was used for all field impinger weighings,

f. 07 and CO; monitors were used instead of an Orsat to
determine dry stack gas molecular weight (Method III, modified). The gas
sample was passed through polyethylene tubing to the gas conditioner (Figure

N7 i

13) to remove moilsture and particulate, then to the monitors. Solid-stata, ' N
nondispersive infrared analyzers were used. The zero point was set using zero .
grade air rather than nitrogen, and one span point was set using a National

Bureau of Standards (NBS) traced span gas. Plating shop exhaust ventilation -

Oz and CO; concentrations are the same as ambient air concentrations (0;
= 20.9%, COz2 = 0.0%).

g. Following each run the sampling nozzle, probe liner,
connecting glassware, and teflon tubing (inlet sampling train only) were
rinsed with deionized water and the rinse water collected in a borosilicate
glass recovery bottle or polyethylene "cubitainer,” Liquid from the first
three impingers was poured into the same recovery bottle or "cubitainer.”

Total sample weight was determined and the samples delivered
to Truesdail Laboratories, Tustin, California, for chemical analysis. The
Truesdail Laboratories report is included in Appendix C.

h. Percent isokinetic was calculated for each run. An
isckinetic value between 90% and 110% was regquired for the tun to be
considered valid.
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Symbol

i. 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:

Unit DescriEtion

g/lb

MWair

MW H30

std
Pair

pH20

1877,

453,59237

85.39 £t (1b/lb-mole)(in.Hg) 1/2

sec (R)(in. H<0)

0.04710 ft 3/aml
0.04718 ft 3/uml
17.65 °R/in. Hg
17,65 °R/in. Hg
0.04710 ft 3/ml

0.09444 (min) (in. Hg)
("R)(sec)

28,9641 ib/lbﬂmole
18.01534 1b/1lb-mole
29.92126 "Hg
0.0752236 1b/ft3

0.99824 g/ml

2. Particle Size Distribution Test,

Couversion factor

Pitot tube constant
(Methed 11I)

Conversion factor (Method
V)

Conversion factor (Method
V)

Standardizes temperature
and pressure (Method IV)

Standardizes temperature
and pressure (Method V)

Conversion factor (Method
V)

Constant for standard
pressure and temperature
{Method V)

Molecular weight of air
Molecular weight of water
Absolute standard pressure

Density of air at 20°C

Density of water at 20°C

a. Sampling locations, procedures and equipment used were
similar to those used during the mass emissions test and followed EPA Methods
I through 1V, given in Federal Register Vol 42, No. 160, Part II of 18 August

The following guidelines were also used:

(1) ASME Performance Test Code (PTC) 28--Determining
Properties of Fine Particulate Matter {draft

revision),

(2) Operations Manual=-University of Washington Mark III

Cascade Impactor.6
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b, Particle size distribution sampling trains are shown in
figures 14 and 15, The differences between a mass emissions sawpling traip
and a particle size distribution sawpling train are as follows:

(1) University of Washington Mark III Cascade Impactors
replaced gold-plated nozzles at the probe tip.

(2) 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 caused the
glass liner to break, Using stainless-steel probe
liners eliminated this problem,.

¢, The University of Washington Mark III Cascade Impacter was
assembled as shown in Figure 16. Teflon O-ring gaskets were used on both
sides of the backup filter to prevent the filter from sticking to the screen.
The Mark III Cascade Impactor was modified to contain only four stages. See
Appendix D.

d. Reeve Angel 934AH fiberglass filters were used. Filters
were pre-washed in sulfuric acid solution as follows:

(1) 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.

(2) 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.

(3) Filters were submerged in reagent grade isopropancl
(isopropyl alecohol) and allowed to stand for several
minutes, This step was repeated four to five times,
each time using fresh isopropanol.

{4) Filters were drained, spread out to dry in a clean, dry
place, then baked at 120°F for two hours, at 3%0°F for
two additional hours, and finally at 700°F for three
more hours. ’

(3) As a final check, tweo filters were torn into small
pleces, placed in distilled water and the pH checked.

All filters and aluminum filter holders were stablized at
30%Z + 5% relative humidity and 68°F + 4°F for 24 hours prior to weighing.
Filters were combined with filters holders using 5 to 10 mg of Apiezon H
grease as an adhesive. Filters were weighed using a Mettler AK 160 electronic
balance at intervals greater than six hours until a constant weight &0.5 mg
change from previous weighings) was achieved for three cousecutive weighings.
The results of the three weighings were averaged and recorded to the nearest
0.1 mg. See Appendix F.

e, Prior to sampling, a velocity traverse was performed as
outlined in Method 11, Federal Register, cited above, Velocity traverses were
performed without the impactor attached.
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£. Pitot tubes were leak checked before and after each run as
detailed in Method V, 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 following a sampling run to
prevent any disturbance to particulate collected on the impactor stages,

g. Impactor sampling runs varied in duration from one hour to
four hours. Sampling times were based on anticipated particulate loading in
the gas stream, Four hours was used as a maximum sampling time on scrubber
lines with very low particulate loadings.

h. One or two sampling points were used during a sampling run
depending on the velocity profile within the duct. An average duct velocity
was determined from the initial velocity profile and velocity points at or
near the average velocity were chosen as sampling peoints. In several cases
only one sampling point was within 107 of average velocity, and in such cases
one sampling point was used. In cases where several polnts had acceptable
velocities, the two most symmetrically spaced points were used., A wmaximum of
two sampling points were used to minimize impactor jostling caused by
insertion and removal from sampling ports.

1. Impingers were initially weighed, tared, then weighed with
the following; 100 ml deionized water (lst impinger, modified Greenburg-Smith
design and 2nd impinger, Greenburg-Smith design with standard tip), dry (3rd
impinger, modified Greenburg-Smith design), and 200 wl silica gel (4th
impinger, modified Greenburg-Smith design), Impingers were reweighed
following each run to determine water gain. The impinger water was disposed
of following the weighing,

j. As in the mass emission tests, 0, and COj solid-state,
nondispersive infrared analyzers were used instead of an Orsat to determine
dry stack gas molecular weight (Method III, modified). The zero point was set
using zero grade air rather then nitrogen, and one span peint was set using
NBS traced span gas. Plating shop exhaust ventilation 03 and COj;

concentrations are the same as ambient air concentrations (0, = 20.9%,
Coy T 0.0%).

k., Following a sampling run the impactor was dismantled and
each filter stage placed in a disposable plastic petri dish, The back-up
filter (with teflon O-rings) was placed in an pre-weighed aluminum foil
pouch. The filter stages were then weighed at approximately 30 minute
intervals for 2 to 3 weighings. Whenever a significant weight gain (»0.5 mg)
was observed three weighings were made. See Appendix F for details. A
Mettler AK 160 electronic balance, calibrated using IOLM specification metric
weights, was used for all field filter stage weighings., The test support van
was set on blocks during the test period to minimize the tranmsmission of
vibration to the balance.

1. Filter stages showing visual indications of collected

particulate were sent to Truesdail Laboratories for chemical analysis. A copy
of the laboratory results appears in Appendix C.
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m, Percent isokinetic was calculated for each sampling run. 4n
isokinetic value between 80% and 120% was necessary for the run to be
considered valid.

B. Ventilation Survey

The supply air flow rates were measured for heating and ventilating
(HV) units 10, 12, and 13 at locations in Figure 8, Measurements were taken
using a standard pitot tube and a dual U/inclined manometer. Twenty,
twenty-five, and thirty point pitot traverses were performed to measure
velocity pressures in round, rectangular, and square ducts, respectively,

Smoke tests were conducted inside the plating shop to identify any
turbulent air currents that might affect local exhaust systems. The tests
were performed by igniting smoke pellets at different elevations near
perimeter walls, opened doors, wall-mounted air grills, and ventilated tank
surfaces, and observing the direction and velocity of the smoke.

1v, CHAIN OF CUSTODY

A, Source Emission Test

Inlet Qutlet
Stack Peter Fanning Susan Suzuki
Darrow Kirkpatrick Tom Belanger
B1ll Powers Tim Quarles
Sample Train Set-Up and Susan Suzuki
Recovery Bill Powers

Charles Yee
B. Sample Recovery and Analysis

Bill Powers
Charles Yee
Susan Suzuki

C. Industrial Ventilation Study
Bob Wood
D. Sample Transport.

Samples were stored in an onsite mobile freezer for up to five
days. Each mass emissions sample, KOH blank, deionized water blank, and tank
solution sample was sealed in a glass borosilicate container or polyethylene
"cubitainer.” Impactor filter stages were sealed in zip-lock plastic bags.
Samples were then transported by car to Truesdail Laboratories in Tustin,
California. No damage was caused during transport.
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V. RESULTS
A, Alr Emissions

Tables 1 through 4 summarize tank data and transformmer electricsl
ratings. Table 5 contains flowrates and isokinetic calculations for all mass
emissions runs. The sample volume and lab sample welght are presented in
Table 6, Table 7 lists the chemical analyses performed on each sample.

Table 8 lists the results of chemical analyses and scrubber efficiencies.
Sample pollutant concentrations are compared to OSHA workplace standards in
Table 9. Table 10 contains flowrates and isckinetic calculations for all
impactor runs. Stage 5 impactor cutpoints for all impactor runs are listed in
Table 11. Results from impactor runs on Scrubber 103 are given in Table 12,
Static pressure drops measured across each scrubber are listed in Table 13,

An error was found in the scurce test calculator program during
report preparation. The program error was corrected and all field test

calculations were redone. The correction resulted in scrubber flowrates
dropping an average of 0,1%.

B. Ventilation Survey

Table 14 lists the measured flowrates for three of the four supply
air HV units. The rated flow for both HV-10 and HV=-11 is 30,000 cfw., The
rated flow for both HV=-12 and HV-13 1is 40,000 cfm. The measured flowrate for
HV=-10 was 20300 cfm. HV-1l was not operating during the study and it is
assumed that HV-11 has a flowrate approximately equal to HV-10. The measured
flowrates for units HV-12 and HV-13 were 27800 and 27300 cfm, respectively,

Table 15 lists the average exhaust volume flowrates measured during
emission testing. Table 15 also lists the exhaust air flowrates required to
meet recommended exhaust ventilation standamds.

VI, DISCUSSION
A. General

Tanks were loaded with actual workpieces or with scrap metal to
produce tank loads at or above the maximum load expected during shop
operation. Workpieces were lifted on regular intervals to simulate emissions
caused by moving workpieces from tank to tank, Lifting intervals and tank
loads are indicated in Appendix A.

Testing initially was attempted during the day shift, Problems were ~

encountered maintaining high loads in the tanks without interfering with the
production schedule of the shop. A week into the test, the workday was moved
to the swing shift (1600 to 0200) to prevent conflicts with the production
schedule.

No air emission limits are specified for chemicals typlcally emitted
from plating shops. Occupational Safety and Bealth Administration (QSHA)
exposure limits do exist for these chemicals, however, and these limits are
used as a standard to compatre test results, It is important to note that OSHA
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TABE ©
MASS EMISSIONS DATA
FLOW RATE AND ISOKINETIC

DATE SCRUBBER  TEST-RUN UOL FLOW RATE(ACFM)  WCOC FLOW RATE(SCFM) 1SOKINETIC(%)
INLET OUTLET INLET OUTLET INLET OUTLET
MAY 30 101 X=X 27985.05 XX XX 2 XX XX

16 102 -1 319916 3B700.4  31669.3  387ED.1 1.1 104.2
17 102 2-2 29986.3  38073.2  29476.8  IBI7E.B 100.3 103.5
i8 102 2-3 J2306.6  36863.7  31779.5  37199.4 2.4 101.8
18 102 2-4 30727.4  38730.%  30737.7 388&5.4 95.3 101.9
22 103 4-1 J2385.8  30009.9  22454.8  30126.9 85.8 9.5
22 103 42 31476.3  29486.9  317I.% 29669.8 96.4 103.1
23 143 43 32857.1  30225.5 317715 30272.6 106.5 79.4
23 103 4-4 33645.0  27640.4  33838.1  27747.2 56.2 104
25 104 6-1 32276.8 & 32252.4 XX 103.1 &X
25 104 6-2 32687.7 X 32745.9 X 104.6 XX
26 104 6=3 33265.1 X 33078.5 XX 104.1 XX
31 10% 10-1 49278.9  50239.8  4B6%.1  50462.7 101.5 94.8
31 10% 10-2 49360.4  49687.9  49070.%  50110.3 103.2 96
3 105 10-3 49064.2 - 492343 48793.9 497004 101.5 98.7
2% 1066 E-1 43581.0  44181.0  43272.7  44160.8 95.1 102.9
29 106 8-2 43717.8  44133.4  43501.6  44269.1 96.1 101.2
29 106 8-3 44053.9  443B8.9  43995.4  45129.6 95.4 101.2
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TABLE 6
MAST ZHISSIONS DATA
SAMPLE VOLUME AND LRB SAMPLE WEIGHT

- e i o e e e e

ORTE  SCRUBBER  TEST-RN SAMPLE VOL(SCF3  LAB SAMPLE WT(GRAM)
[RLET QUTLET INLET  OUTLEY

MAY 16 102 2-1 104,83 71.59 698.9 482.7
17 102 -2 105.76 70.22 688.9 486.7
18 102 2-3 105.82 67.07 743 .4 $24.%
18 102 2-4 £3.7% £9.02 676 847
22 113 4-1 $2.57  123.46 756.4 536.8
22 103 -2 68.03  123.33 984.3 663.4
23 103 4-1 74.03 121.1 720 473.%
23 103 4-4 70.08  118.18 805.9 790.%
25 104 &-1 94.78 XX 930.5 XX
25 104 6=2 92.54 X 825.4 XX
26 104 6-} 95.647 XX 730 xX
3 105 10-1 66.7% 62.73 §40.9 387.4
3 105 10-2 65.1 63.08 £82.2 519.2
31 105 10-3 64,2 63.03 641.6 499.9
29 106 g-1 73.38 61.55 745.8 446.2
29 104 8-2 74,54 40,18 750.3 £22.5%
29 106 g-3 73.64 (.68 715.9 §73.7
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TABLE 7
Analysis Schedule for Samples
From Building 210 Plating Shop
Long Beach Naval Shipyard

|Scrubber Line

T

| Specie

|
|102

|
| 103

l
| 104

l
| 105
I
| 106

I

[c1™, s04, AltT+, Nat, nitt
|

llcrtot » S04

|C1™, Cryoe, SO4, F~

|

lc1-, CN~, Agt, cdtt, cutt, Nat, N1t
|IC1™, Cryop, F, PO4™3
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TABLE &
MASS EMISSIONS CHEMICAL ANALYSISE RESULTS

SCRUBBER 102

- . R . L S = e N B W e R R T W = e S = e e e W e R R MR R MR MR R e e e = e e e e —

TEST-RUN SPECIE LOADING (ugsm3) EFF{CIENCY

INLET CUTLET (%)
2-1 cl- 100 0 100
2-1 S04 - - -
2-1 al --- - ---
2-1 Na 110 95 14
2-1 Ni --- --- ---
2-2 Ci- 208 0 100
2-2 S04 — _— -
2-2 Al ——- --- —--
2-2 Na 152 53 39
2-2 Ni --- - -==
2.3 cL- 227 3¢2 -59
2-3 S04 --= --- ---
2-3 Al S _— -
2.3 Na 113 165 - 45
2-3 Ni --- --- ---
2-4 cL- 224 232 -4
7-4 S04 -—- --- -—~
2-4 Al -—- - ---
2-4 Na 220 0 100
2-4 Ni - _— -




TRBLE & <CONTD.?
MASS EMISSIONS CHEMICAL ANALYESIS RESULTS

SCRUBBER 103

e PR e e R e e e e AR A R R N SR e e R e e R e e e R W e S AR A e e e e e e Em AR e e R W Sk w Em e . eE e

TEST-RUN SPECIE LORCING (ugs/m3) EFFICIENCY

INLET QUTLET L5

4-1 Cr 554 28 35

4-1 S04 .- - ———

4-2 Cr 284 4B 85

4-2 S04 ——— - ———

4-3 Cr 1389 19 39

4-3 S04 - - -

4-4 Cr 504 57 g’

4-4 S04 - - —_———

SCRUBBER 104

TEST-RUN SPECIE LOADING (ugsm3) EFFICIENCY
INLET OUTLET (%)
6-1 cl 14821 -—— -——
é-1 Cr 3864 - -
é-1 s04 -—— -_ _——
6-1 F -—— -— ---
6=-2 Cl 27837 - -——
6-2 Cr 3413 -—— -
6-2 S04 —— - _——
6-2 F - -—- -——
6-3 Ci 31857 -— -—-
6~3 Cr 2347 ~-- -
6-3 S04 ——— - -_—
&4-3 F --- -——— —--

44




TABLE § (CTONTD.)
MASS EMISSIONS CHEMICAL ANALYSIS RESULTS

SCRUBBER 105

TEST-RUN  SPECIE LOADING (ug/m3) EFFICIENCY

INLET OUTLET (%)
10-1 C1- - --- ---
10-1 CN 17 24 -41
10-1 Ag --- ——- ---
10-1 cd --- -—- ---
10-1 Cu --- -== ---
10-1 Na 426 332 21
10-1 Ni --- --- ---
10-2 CL- 135 160 -19
10-2 CN 10 49 ~350
10-2 Ag --- - ---
10-2 Cd --- -~- ---
10-2 Cu -2 --- ---
10-2 Na 30 106 >3>
10-2 Ni --- - ---
10-3 cl1- 14 41 - 192
10-3 CN 32 38 -1
10-3 ag -—- --- ---
10-3 Cd --- --- ---
10-3 Cu --- --- ---
10-3 Na 229 220 3.9
10-3 Ni —-- --- -
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TABLE § (CONTD.:
MASS EMISSIONS CHEMICKRL ANALYSIS RESULTS

SCRUSBER 106

— e e M- M M R MR M M e e e e e e e e  E A M W M TR M e M E MR A MR AR A o S R AR AR AR e e e me e e ae E Em e

TEST-RUN SPECIE LOADING C(ug/m3) EFFICIENCY

INLET OUTLET (%)
8-1 cr 11 40 264
B-1 Cree --- - -
E-1 F --- - -—
8-1 ol -—- -—-- -
8-2 cl- 182 2390 -26
8-2 Cres === == ==
§-2 Fe -——— -—- ——-
§-2 Pzt --- .- -—-
B-3 ci” 45 41 9
8-3 Crage -— -— -
g-3 F- --- -—-- a—-
g-3 P --- --- ---
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TRBLE 7
MASS EMISSIONS DRTA

CONCENTRATION vs 0SHA STANDARDS

SCRUBBER  CHEMICAL  OSHA STD®  INLET CONC.  ABOVZ(-) OR QUTLET CONC  ABOWE( OR
(mg/m3) AUE (mg/m3 SELOW(-) AVE (mg/m3) BELOW(-)
ST STDe
102 NaGH 2.0 0.2¢ - 0.16 -
HC1 7.0 - 0.1% -
Ni 1.0 - £.93 -
103 Cr> 0.1 .31 + 6.08
104 HCl 2.9 32,9 * N.A. N.A.
H2504 1.0 .00 - N.&. N.A.
105 Ag .01 §.00 - .00 -
Cd 0.1 6.60 - 0.00 -
Cl 7.0 0.0% - 0.07 -
NaCN/KCN 5.0 0.02 - C.04 -
Cu 0.1 0.00 - .00 -
Ni 1.0 0.00 - 00 -
106 HCl 2.9 0.08 - 0.1¢ -
Ce 0.1 0.06 - 0.00 -

* (QSHA WORKPLACE STAMDARD (PERMISSIBLE EXPOSURE
LIMIT) IS FOR AN 8-HOUR TIME WEIGHED AUERAGE.
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Taale 10
[MPACTOR DATA
FLOW RATZ AND ISOKINETIC

- —— L e ok e — L

DATE  SCRUBBER  TEST-RUN VOLUME  FLOW RATE FLOW RATE  [SOKINETIC

(SCF) (RCFM) (SCFM) (%)

MAY 21 102 3-1 INET 40,40 29901,7%  29490.32 115.2
May 21 102 3-1 OUTLET 45.94 38805.95  38804.47 100.2
MAY 21 102 3-2 INET 92.98 30424.26  30157.49 115.2
MaY 21 162 3-2 DUTLET §7.72 38866.91  38876.35 95.4
MAY 24 103 5-1  INET 79.52 JI911.59  31556.02 123.2
MAY 24 103 5-1 QUTLET 115.62 31855.72  31867.28 105.8
HAY 24 103 5-2 INLET 7.7 31893.18  31626.56 123.0
MAY 24 103 5-2 QUTLET 73.89 J1771.81 31828.66 101.6
MAY 26 104 7-1 INLET 180.44 33807.86  33374.18 105.1
RAY 26 104 7-2 INLET 63.00 33539.28  33419.78 106.1
JUN 105 -1 INET 120.51 45075.22  44589.27 10%.2
JUN 1 105 11-1 OUTLET 119.92 50577.63 50891.25 98.6
JWN 1 105  11-2  IMLEY 117,90 44519.58  44659.57 102.5
JUN 1 105  11-2 OUTLET 121,45 50518.74  50950.58 55.%
MAY 15 136 i-1 [NLETY 63.%2 42527.42  42954.40 128.4
MAY 15 106 1-1 OUTLET 41.00 44650.10  45369.29 107.6
maY 15 106 1-2 QUTLET 42.28 50676.92 51631,78 99.1
HAY 15 106 1-3 INLET 55.04 4398509  44009.14 109.5%
MRY 15 106 1-3 QUTLET 44.10 50671.82 51551.94 105.2
Ry 30 106 $-1 INLET 142.79 44389 8%  42817.19 97.3
HAY 3¢ 1066 9-1

OUTLET 127.17 47498.81  47492.18 146.3
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TABLE 1l
IMPACTOR DATA
STAGE 5 ACRODYNAMIC CUTPOINTS

e e R e A S e e A ol o B i e e

OATE  SCRUBBER  TEST-RUN SAMPLE TIME  FLOW RATE®  CUTPOINT

(min) (CFM) (Lm}
MAY 21 102 3-1 INLET Bl 0.52 1.34Kt4.4
MAY 21 102 7-1 QUTLET 80 0.59 1.3¢%¢4.2
MaY 21 162 3-2 IMLET 180 0.54 1.3¢%4.3
MAY 21 102 3-2 OUTLET 180 0.57 1.3¢X¢4.2
HAY 24 103 5-1 [NLET 240 8.3% 1.8¢%¢5.5
MAY 24 103 ©-1 QUTLET 240 0.51 1.3¢%¢4.7
MAY 24 163 5-2 INLET 240 0.3% 1.6¢X¢5.5
MAY 24 103 5.2 QUTLET 240 .50 1.34%¢4,7
MAY 26 104 7-1 INLET 180 1.07 0.87<X¢3.2
HAY 26 104 7-2  INLET 60 1.12 0.83¢X¢3.2
JuN L 185 11-1 INLET 186 0.71 1.1¢%¢3.8
JUN ] 10% 11-1 QUTLET 180 0.72 1.1¢%¢3.8
JU 1 105 11-2 INLET 180 8.20 1.1¢X¢3.8
JWN 1 106 11-2 OUTLEY ist 0.73 1.1¢X<3.8
MAY 15 1066 1-1 INLET 60 1.1 0.83¢X¢3.2
May 15 106 1-1 OUTLET 60 0.72 1.1¢X3.8
Ay 15 106 1-2 QUTLET 60 0.74 114437
MaY 15 106 1-3 INLET 60 (.95 0.92¢X¢3.2
MaY 15 106 1-3 QUTLET 60 0.78 1.1¢X<3.6
HAY 30 106 9-1 INLET 189 0.87 0.98¢X3.3
MAY 30 1G4 9-1 DUTLET 180 0.7% 1.1¢%¢3.7

# CALCULATED FLOW RATE» (NET METER VOLUME-FT3)/(SAPLE TIME-HIN)
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TABLE 12
Scrubber 103

Total Chromium Particle Sizing Test Results

Test 5-Run 1, Inlet
Total Catch Weight = 92,5 grams
Gas Flow Rate = ,35

l I | f I ]
| ! | Cutpoinrs | |Cum., % Less |
} | D50 l (um) | % | than D50 }
| | f
Stage 1 | 19 | x>19 | 12 | 88 ]
|Stage 2 | 15 115<x<19 o2 | 86 |
|Stage 3 | 5.5 15.5«x<15 | 53 | 33 |
[Stage 5 | 1.6 lt.6<x < 5.3 26 | 7 ]
|Filter | [x £1.8 | 7 | |
Test S5-Run 2, Inlet
Total Catch Weight = 77.3 grams
Gas Flow Rate = 0,35 '
I ] l l [ [
I [ | Cutpoints | {Cum. % Less |
| i p50 | (um) | % | than D50 I
i ] I | | i
|Stage 1 | 19 | x>19 | 14 | 86 |
|Stage 2 | 15 | 15<x <19 |7 | 79 |
|Stage 3 | 5.5 [5.5«<15 | 47 | 32 [
Stage 5 | 1,6 h.6<x z 5.5 27 | 5 |
[Filter I | x<1.6 | 5 | !
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TABLE 12 (CONTD.)
Scrubber 103
Total Chromium Particle Sizing Test Results (Contd.)

Test 5-Run 1, Outlet
Total Catch Weight = 16.1 gms
tas Flow Rate = 0,5 acfm

| l il | i |
| | | Cutpolnts | |Cum. % Less |
! | D50 | (um) | 2 | than D50 |
i t | [ | E
| Stage 1 P17 | x>17 | 14 | 86 ]
|stage 2 | 12 l12<x <17 P13 | 73 }
|stage 3 | 4.7 |4.7<x<12 | 12 | 61 I
IStage 5 | 1.3 11.3<x<4,7 | 28 | 33 I
|Filter | | x<1.3 | 33 | !
Tast S5-Run 2, Outlet -~
Total Catch Weight = 11.0 grams

Gas Flow Rate = 0.5 acfm

l ! | ! i |
| | | Cutpoints | |Cum. % Less |
E lI D50 i (uym) I[ % E than D50 :
fstage 1 | 17 | x>17 | 21 | 79 I
IStage 2 | 12 f12<x<17 118 | 61 |
Stage 3 | 4.7 f4.7<x<12 | 18 | 43 |
{Stage 5 | 1.3 [1.3<x<4.7 | 25 | 18 |
[Filter | | x21.3 | 18 | |
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TAALE 13
STRTIC PRESSURE DROP ACROSS SCRUBBZRS

---------------------------------------------------------------

SCRUBBER INLET STATIC  OUTLET STATIC  STRTIC PRESSURE

ESSURE PRESSURE OROF
{10, H2Q) (in, K20 Gin.H2D)
T L R e
T 53 PR T
T 1w e w7
T P oNOT PRRATIONG
T e s1 13
s T PRATIONG

NOTE: THE CROSS-SECTIONAL AREA OF THE INLET STATIC PRESSURE
HEASURING POINT 15 APPROXIMATELY EQUAL TC THE CROSS-
SECTIONAL AREA OF THE OUTLET STATIC PRESSURE MERSURING
POINT FOR EACH SCRUBBER. THESE MEASUREMENTS WERE MADE
ON 24 JUL 84, DURING A FOLLOW-UP VISIT TO THE PLATING
SHOP.
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TABLE 14

Supply Air Flowrates

| I !
| Heating and | Measured |
| ventilating | Flow Rates |
{ Unit No. | (cfm) lI
i
| 10 | 20520 .
| I I
I i |
| 11 | * 20520 I
I I |
I ] |
| 12 [ 27784 !
| | |
| I I
[ 13 | 27327 I
I | I
I | ]
{ Total 1 96151 {

*Unit not operating during survey,.
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Exhaust Air Flowrates

TABLE 13

I i 1 I I I
I ! | Measured Flowrate | [
| f | (SCFM) | Measured l
|Scrubber ] Recommended |'Scrubber | Fan | Fan Inlet |~
|Fan # | Flowrate (SCFM)*| Inlet | Outlet |SP (inches WG|
I | | | I |
101 I 25140 | 28129 I I =5.8 |
! l | | | |
102 I 22785 ] 30966 ! 38271 I 6.4 I
| | ! I | I
103 | 37625 | 32700 | 29454 | =5.4 f
I I | | ] I
1104 ! 23625 I 32696 | &% | * ]
| | I I I i
1105 | 28350 | 48854 | 50091 |  -5.1 f
I [ ! I I |
| 106 | 45450 | 43590 | 44520 | &k !
| ! I 3 | |

*See Appendix G.
ine 104 outlet flowrate was not measured because existing scrubber
and fan are scheduled to be replaced,.

* kR

Fan on Line 106 was not operable,
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standards indicate the time~weighted permissible exposure limit {(PEL)} of a
pollutant over an 8&-hour workday. Pollutant concentrations measured at levels
lower than the OSHA standard indicate that the pollutant is at a safe
workplace concentration.

Strong odors emanate from both the paiat strip tank (Tank 52) and
the large vapor degreaser tank (between Tank 12 and Tank 13). Although both
tanks present potential health hazards, neither tank is ventilated. The paint
strip tank contains approximately 80 percent methylene chloride
(CHy Clg). The PEL for methylene chloride is 100 parts per willion. The
vapor degreaser contains full stremgth 1,1,1 trichloroethane (C13CCH3).

The PEL for trichloroethane is 350 parts per million.?

B, Air Emissions

1. Scrubber 102 (Alkaline). Mass emissions data show an average
inlet sodium hydroxlde (NaOH) emxss1on rate of 0.26 mg/w3. The average
outlet NaOR emission rate is Q.16 mg/m . Both inlet and outlet emls$1on
rates for NaOH are well below the OSHA workplace standard of 2.0 mg/m . See
Table 9.

The inlet hydrochloric acid (HC1l) emission rate was
0.19 mg/w3. The HCl outlet emission rate was 0.15 mg/m3. Both the inlet
and outlet HCl emission rates are well below the allowable workplace limit of
7.0 mg/m3. See Table 9.

Nickel (Ni) emission rates were below detectable limits
(> 0.01 mg/m3) at both inlet and outlet sampling sites.

One 80-minute impacter run and one 180-minute impactor rTun were
performed on Scrubber 102. No significant weight gains (>0.5 mg) were
measured on any of the inlet or outlet impactor filter stages. The lack of
measurable weight gain on the impactor stages is consistent with the low
emission rates measured during mass emissions testing.

2. Scrubber 103 (Decorative/Hard Chrome Plating). The average
inlet chromic acid concentration of 1.31 mg/m> is well above the 0.1 mg/m3
OSHA workplace standard. 7 The average scrubber outlet chromic acid
concentration is <0.1 mg/m3 Scrubber efficiency is good, with an average
removal efficiency of 92%.

Particle size distribution data show an inlet median aerodynamic
diameter of 7.6 um for the chromic acid mist. See figures 17 and 18. No
significant weight gains (>0.5 mg) were measured on any of the inlet or outlet
impactor stages, though collected particulate was visibly evident on all
filter stages. Each filter stage was chemically analyzed to determine
quantities of chromic acid mist collected. See Appendix C. The high
efficiency measured across Scrubber 103 is consistent with the scrubber
manufacturer's claims for particulate removal efficiency.® See Appendix I
for photographs of Scrubber 103 impacter filter stages.
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Figure 17. Mass Mean Particle Diameter, Scrubber 103 Inlet
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NOTE: The Scrubber 133 inlet duct dimensions were incorrectly
assumed to be the same as the inlet duct dimensions of scrubbers
101 and 102, Measurements made of the Scrubber 103 inlet duct
during the initial velocity traverse showed the duct width to be
64 inches versus 43 inches on scrubbers 102 and 103, The three
test ports installed prior to testing allowed sawmpling of only
60% of the duct cross—section. Measured inlet flow rates
averaged 3% higher than the outlet flow rates. Test results
have not been modified to account for the higher measured
velocities at the scrubber inlet.

3. Scrubber 104 {Azid). The average inlet hydrochloric (HCL) acid
oncentration of 32.2 mg/m” is well above the OSHA workplace standard of 7.0
mg/m Acid attack was evident on metal structures within 100 feet of this
scrubber., Outlet emissions were not measured, as the scrubber and fan are
scheduled for replacement in the immediate future.

Particle size distribution data was inconclusive. The acid
aerosol deposited on all interior surfaces of the impactor, invalidating the
welght gains measured on individual filter stages. See Appendix I for
photographs of the Scrubber 104 impactor filter stages.

High levels of chromium were detected in each mass emissions
sample collected at Scrubber 104, The presence of chrome in the samples was
inconsistent with the fact that no tank connected to Scrubber 104 contained
chromates. Heavy acid attack was evident on zll stainless-steel sampling
probe components exposed to the exhaust gases. The probable source of the
chrome is the sampling nozzle. The sampling nozzle interior had been
gold-plated prior to the test teams' arrival at Long Beach NAVSHIPYD, and
frequent measurements of the inside dlameter with a steel micrometer (required
to calculate actual sample flow rate) had chipped away some of the protective
gold~plating. Reaction between HCl and the high chrome content {(17%) of the
stainless-steel nozzle would contribute chrome to the emissions sample. No
inconsistent chrome levels were noted in samples taken from the other four
scrubbers tested, indicating that the high reactivity of HCl with the
stainless-steel was the source of the chrome detected in Scrubber 104 samples,

4, Scrubber 105 (Heavy Metal)., Average inlet concentrations of
Silver (Ag), Cadmium (Cd), Chlorine (Cl), Cyanide (CN), Copper (Cu), and
Nickel (Ni) were all well below OSHA workplace standards. See Table 9. No
reduction in emissions was achieved by the scrubber on Ag, Cd, Cu, and Ni.

Scrubber outlet emissions increased slightly for Cl and CN.
This phenomenon occurs under certain conditions in wet scrubbers treating gas
streams with very low particulate loadings. Circulating scrubber water acts
3s a reservolr concentrating captured pollutants, and some of this scrubber
water is entrained as mist and carried out the stack,

Two 3~hour impactor runs were performed on Scrubber 105. No
significant weight gains (>»0.5 mg) were measured on any of the inlet or outlet
impactor filter stages, The lack of measureable weight gain on the impactor

stages 1s consistent with the low emission rates measured during mass
emissions testing.
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On both inlet and outlet, collected particulate was visible on
Stage 5 of each impactor following each run. The aerodynamic particle size
range collected on Stage 5 was between 1.1 um and 3.8 um. See Table 11, Wet
scrubber efficiencies on particles in this size range are low (<50%),

5. Scrubber 106 (Chromates). Both the scrubber inlet and outlet
chromium emission levels were below detectable limits. Hvdrochloric acid
concentrations averaged 0.1 mg/m3 at both the scrubber inlet and the
outlet. These hydrochloric concentrations are well below the OSHA workplace
standard of 7.0 mg/m3.

The tanks connected to Scrubber 106 contain proprietary chromate
solutions used to clean and coat aluminum, brass, and copper componermts.
Compressed alr provides mechanical agitation to these tanks. No visual
indications of chemical action are evident when a workpiece is immersed in the
chromate solutions, unlike the gassing which is evident at the workpiece
during electrocleaning or hard chrome electroplating,

Three l-hour impactor runs and ome 3-hour impactor run were
performed on Scrubber 106. The results are identical to the impactor results
discussed for Scrubber 105, :

€. Ventilatiom Survey

1. Smoke Tests. Turbulent air currents were identified by
observing smoke travel at different locations within the shop. Along the
perimeter walls smoke rose upward at different velocities from floor lewel to
25 feet above the floor. Near tank exhaust hoods in the northwest half of the
shop, where cross drafts had been identified, smoke was not effectively
captured, Throughout the shop smoke traveled in various directions at
relatively high velocities (greater than 200 fpm).

- NAVENENVSA and Long Beach NAVSHIPYD personnel discussed causes
for the turbulent cross drafts. The quantity of supply air is insufficient
and is not distributed wmiformly throughout the shop. Infiltration through
existing openings is excessivwe,

A solution to control the ¢cross drafts iIs: Supply additional
air into the shop, install perforated ducting horizontally three to four feet
below the ceiling to provide uniform distribution of suwply air, seal off the
three 8=foot by 8-foot wall grills, and close perimeter doors,

Good engineering practice2 requires maintaining the plating
shop under a negatiwe pressure by mechanically suplying a quantity of air
equal to 90 percent of the exhaust air, A uniform distribution of supply air,
entering the plating shop at a rate of 50 to 100 feet per minute (fpm), is
necessary. The remaining supply air will infilltrate through existing

openings.

2. A sump trench connecting lines 101, 102, and 103 was
identified, This trench causes the three fans to compete for air. Mist and
liquid waste from one line can be drawn through the tremch and contaminate
another line. This condition was observed on a subsequent visit to Long Beach
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NAVSHIPYD. Liquid solution from a hard chrome tank on Line 103 overflowed
into the exhaust system and was drawn intoc the scrubber on Line 102 through
the sump trench,.

Scrubber 102 has an elevated inlet static pressure relative to
scrubbers 101 and 103, causing a portion of the exhaust air in lines 101 and
103 to flow through the trench to Line 102. Pitot tube traverse point
locations were directly above the trench. Because of this location, the
quantity of air flow into Line 102 from lines 101 and 103 was not "seen” by
the pitot tube. A 7300 scfm increase in air flow was measured between the
Scrubber 102 inlet and outlet. See Table 10. No leaks were evident in the
scrubber housing, indicating that the additionsl air was coming through the
sump trench,

A 3200 scfw decrease 1n air flow between scrubber inlet and fan
outlet was measured at Line 103. The ocutlet air flow at Line 101 was wnot
measured, but it is expected that the fan ocutlet flow rate is approximately

4100 scfm less than the inlet flowrate. "
»

3. Prefilters in the roof-mounted heating and ventilating (HV)
units were in poor condition during a pretest inspection. These prefilters ]

were replaced for the tests, However, the filter support screens were broken vl
and torn open (apparently when replacing filters), prefilter supports were
misaligned, two of the four supply air units were operating with loose fan N
belts, and HV-11 was not in operation. No monitoring f{nstrumentation (such as ‘
magnahelics) is located inside the plating shop for the roof-mounted HV units,

VII. CONCLUSIONS
A. General

Emissions test data demonstrate that several types of metal cleaning
and plating processes do not produce sufficient emissions to justify the use
of air pollution control equipment, An exhaust ventilation system without air
pollution control equipment is sufficient for caustic tanks, chromate tanks,
and metal (non-chrome) plating tanks. Chrome plating tanks and HCl tanks do
require control equipment,

B. Specific

1. Line 10l. Scrubber 101 emissions were not tested, as tanks
contalining similar solutions existed on lines 102 and 106. Tanks soclutioms
that are unique to Line 101, sodium orthosilicate (Tank 8) and phosphate
cleaner (Tank 9), are not significant sources of atmospheric air pollution.

4 scrubber is not necessary on Line 101, based ou emission test
results from lines 102 and 106. Exhaust ventilation alone is required.
Removal of the scrubber internals will reduce fan statlc pressure requirements
by approximately 4,5 H20, See Table 13. Fan horsepower required to
maintain the present exhaust volume can be reduced by 27 hp, resulting in a
yearly electricity cost reduction of §11,100. See Appendix E for
calculations. Cost savings would also result by eliminating a source of
wastewater to the water treatment system, Yearly scrubber
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maintenance costs will be reduced as scrubber water pumping and tecirculating
systems will no longer be used.

2, Line 102. 1Inlet emission rates for NalOH and N1 are well below
OSHA workplace standards.7 Exhaust ventilation alone is required on Line
102, Removal of scrubber internals would reduce fan static pressure
requirements by approximately 3.0 "Hp0, Fan horsepower required to maintain
the present exhaust volume can be reduced by 18.6 hp, resulting in a yearly
electricity cost reduction of §7,600, Wastewater treatment costs and scrubber
maintenance costs will be eliminated.

3. Line 103, Inlet chromic acid emission rates exceed the OSHA
workplace standard.’ The high collection efficiency of the scrubber is
consistent with particle sizing test data, which show a relatively large mean
particle diameter of approximately 7.6 um.

Scrubber collection efficlency varies depending on the scrubber
water flowrate. An accurate scrubber water flowrate meter is necessaty to
ensure that an adequate volume of water is reaching the scrubber spray nozzles.

4, Line 104, 1Inlet HC1l emission rates exceed the OSHA workplace
standard.7 Inlet sulfuric acid emission rates are below detectable limits.
Reduction of the HCl emission rate using a wet scrubber is necessary to
protect personnel and equipment in the immediate vicinity of the fan cutlet.

Commercially available wet scrubbers can achieve HCl collection
efficlienclies exceeding 953%. A wet scrubber operating continuously at
collection efficiencies exceeding 95% will provide adequate protection to
personnel and equipment located near the Line 104 fan outlet. A scrubber
water flowrate meter is necessary to insure that a sufficient volume of water
reaches the spray nozzles.

5. Line 105. Inlet emission rates for Ag, Cd, Cl, KCN, NaCN, Cu,
and Ni are all well below OSHA workplace standards. See Table 9. Scrubber
outlet concentrations for NiCl and CN are slightly higher than inlet
concentrations. Outlet concentrations for Ag, Cd, Cu were below detectable
limits,

Air pollution control equipment is not required on Line 105,
Removal of the scrubber internals will reduce fan static pressure requirements
by approximately 1.0" H20. Fan horsepower required to maintain the present
exhaust volume can be reduced by 12 hp, resulting in a vearly electricity cost
reduction of $4,900, Wastewater treatment cost and scrubber maintenance costs
will be eliminated.

6. Line 106, 1Inlet chromate emissions are below detectable
limits. 1Inlet HCl emissions are well below the OSHA workplace standard. BHC1
emissions at the scrubber ocutlet are slightly above the inlet HC1l emission
level.

Air pollution control equipment is not required on Line 106,

Removal of scrubber internals will reduce fan static pressure requirements by
approximately 1.0" H50, TFan horsepower required to maintain the present
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exhaust volume can be reduced by 12 hp, resulting in a yearly electricity cost
reduction of 54,900, Wastewater treatment costs and scrubber maintenance
costs will be eliminated.

€. Ventilation Survey

1. Turbulemt cross-drafts which adversely affect countaminant
control are the result of the following:

a. Mechanical supply air deficiency of 94,000 scfm.

b. Non-uniform distribution of air supplied through sixteen
celling-mounted concentric cone diffusers.

¢. Supply air drawn in through three 8-foot by 8-foot northwest
wall air grills,

d. Supply air drawn in through two 6-foot by 9-foot doors in
the northwest wall.

2., Exhaust flow rates for limes 101, 102, 104, 105, and 106 are
sufficient to control contaminants 1f turbulent cross-drafts are eliminated. !

3. The meagsured exhaust flowrate from Line 103 1is not sufficient to '
control chromic acid mist from tamks 41, 42, 43, and 44.

4. Maintenance of roof-mounted supply air equipment is inadequate.
Plating shop and waintenance personnel wust be able te identify the
ventilation systeh cperating conditions. The lack of indicating devices
contributes to system maintenance neglect.

VIII. RECOMMENDATIONS
A. Alr Emissions
1. Scrubbers 101 and 102. Remove the scrubber internals to reduce

static pressure at the exhaust fan inlet. Adjust the fan RPMs to maintain
present exhaust flowrates.

2. Scrubbers 103 and 104, Install a flowmeter on the scrubber
feedwater pump outlet pipe. Scrubber efficiency 1s proportional to the flow
through the spray nozzles, A flowmeter i{s necessary to insure an adeguate
flowrate., A simple rotometer 1s available through Harrington Industrial
Plastlcs Company, Anaheim, California, for this application. Record the
flowrate in a daily log.

Perform a source test on Scrubber 104. Acid emissions from Line
104 are the cause of extensive property damage. This scrubber must meet the

manufacturer's claims for HCl removal efficiency, otherwise HCl emissions will
continue to be a problem.

3. Scrubbers 105 and 106. Remove the scrubber internals to reduce

static pressure at the exhaust fan inlet., Adjust the fan RPMs to maintain
present exhaust flowrates.




B.

Ventilation Survey

1.

Supply Air.

a.

b-

Close off three 8-foot by 8-foot outside air grills located
on the northwest wall.

Close all doors during process operations,

Add roof-mounted heating and ventilating urits to increase
the supply air flowrate by 94,000 scfm.

Recommend that air be supplied through perforated round
ducting, running horizontally below the ceiling., Supply air
will be distributed uniformly at low velocity using this
perforated ducting.

Recommend measurement of pressure drop across prefilters on
each roof-mounted supply-air HV unit. Install magnahelic
gauges for each prefilter on a panel unit located within the
plating shop. Recoerd pressure drop across each prefilter iIn
a daily log. Replace filters when pressure drop exceeds
manufacturer's recommendation.

Recommend installation of annuciator panel displaying status
of supply-air fan motors inside the plating shop.

Exhaust Air,

a.

Install baffles six to eight inches high at the ends of each
tank with push-pull exhaust hoods. Install baffles
perpendicular to the exhaust slot faces, Also, install
6-inch to 8-inch high baffles at each end of tanks 35, 36,
41, 42, 43, 44, 45, 47, 48 and 50 (lateral exhaust hoods).

Install exhaust ventilation on the large paint strip tank
{Tank 52). Recommend a push-pull exhaust hood to minimize
the required exhaust air. Appendix H provides design data.

Recommend removable cover for the anodes located in tanks
41, 42, 43, and 44, An anode cover will reduce tank surface
area, lessening exhaust air requirements.

Recommend installation of magnahelic gauges at the inlet and
outlet of scrubbers 103 and 104 to monitor system operating
conditions. Locate these four magnahelic gauges on the
panel containing the supply air magnahelics. Recommend a
three-way valve at the connection of each magnahelic gauge
pressure tap for calibration purposes,
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Recommend installation of magnahelic gauges upstream of
existing scrubbers, 101, 102, 105, and 106 to monitor svstem
operating conditions. Locate the four gauges on the panel
containing the supply air magnahelics. Recommend a
three-way valve at the connection of each magnahelic¢ gauge
pressure tap for calibration purposes.

Isolate lines 101, 102, and 103 by sealing off the
interconnecting sump trench.
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APPENDIX A
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==l£=S=====!883388Iﬂl:833=383883838888!]88:'—'883388888=====II:SIl'—'::!88228822238133$=I===S==!3833333383888823228388!2::::S:SSIS
METER VOLUME = 10B.21 $t3 ABS STACK PRES = 29.48 1n. Hg
DRY EAS VOL.SCF = 104,43 $t3 WETEAS MOLC WT = 28,80 1b/1b-sole
WATER VAPOR VOL » 1,82 3 STACK BAS VELD = 28,57 ft/sec
MOIST CONTENT = 02 NOIILE AREA = 0005481 Ft2
MOL FRAC DRY GASs W58 DUCT BASFLON.ACFAe 21991,%8 CFN
BUCT SASFLOW.SCFMs 11869,32 CFN
- 3y ISOKINETIC VARIATION = 91,11 1
Lt bt 2 g b ey e S P T P T T T SRR R RS ISR TR AR AR RENEOCIRANSRATLEZERER




-=gFe-  --5ERT £B-- INJTIAL VELQIITY TRAVERSE DATA AND CALCULATIONS

SEEFIlsEzr2c-grzSSERRS

YK (EEST4T0

4 6403124

3% , 5914080 BATE 1l MAY 84
V29 LEIRS1AS

22 (4795832 SCRUBEZR: 102-0UT
Y , 2872983

¥ JI308528 TE§T ¢ 2

2 2444102

W13 V3605881 RUN ¢

A7 4123108
A0 4138899
i) . 4898979
A7 (6835633
A3 6557439
A 5633250
A2 + 6480741
W37 4082763
ot 2099020
08 JH
12 cTAE4102
W21 382578
W32 L SHT68T4

43 BII7419
47 ERLEH
2ZZISSSISESIFSSERISCIZEESS
1463135 aP BVE =, 2663776




SOUREE EMTSSIONG TESTING DATA GHEZET
================::===:=g====::=:::::::::====83=======:=======S====I===l==:======:::23===83=8:8!::======S================:=!=:g
bate ic ¥AY B4 CONTREL PRCBS NoILE PLTOT IMEINSE
Test ¥ ¢ 2 Box ¥ 3 % .0, #v 1.0, %y - L0 I I % I c
Run ¢ ! Delta k@: 1,8443  Liper :5LASS Diam 3 245 Cosféige B2 Eiler By -
Lozat:on:iBNEY - Blog 210 Cret Facy 9998 Langtn 1 & LBik r ; 02=¢g
Source ::02-0UT Hegt Set: - Heater : - 2 2%.n, K20
Ezineer jGUA/BEL W20 2an: MATY

ATHOSFHERE ESTIMATE DUCT AREA
Antient ¢ &3F Stalk gas lenpth: gdin, did,
Baroater: 29,9000, Wg 37V Wt LTI 1Y wigim ~in
Stk Star: .20in, HZD Bater vip areq-1nd; 217in,2
pra0srt 02 arep-fr2: 22,140284%,
sssstpessTorTEEIZSCEREE zEI=EET et et 2 Pt R E 2t it b iR s i T P AR PR T AT
Pers Sapie  Gas Stazk  Retar lacinger ! Veigrity Ori€ice Siasle }

k Point Tiee  Metzr  Tmmo Inlet Tenp ! Head oF  Delta H Vacuus | €0z m
Nuster  (mn) (F4D) (Fi Temo (F)  (F) o fin B20) (in M20) (in Mg : {1 {1

-------------------------------- Fr LRI LI P T Y

i 0 BILT9 b9 &8 &7 g 36 1,43 2 i ¢ 0.9
2 T 817,38 1 78 &8 i I8 47 2 i 0 .9
3 10 B20.8% 48 87 &9 ! W33 L3 2 g 0 20,9
4 v 824,30 &7 &0 70 l 20 1,26 2 i 0 20,9
: 20 820.2 67 92 I i 2. 97 1.3 : 0 0.9
) o BI.I &7 23 T ; A b7 1.3 i 0 20.9
7 0 83300 6? 93 74 ] At A 1.5 g 0 20,9
g 3 .00 b7 €2 : ' 11 A - d 0 20.¢
9 40 .00 7 92 % ' I 28 1.9 d 0 20.9
10 43 .00 &7 o3 75 i A7 g2 ¥ ! 0 20.9
il 3 00 67 4 n ' 23 1,03 ¥ ' 0 20.9
{2 BT " 87 °3 78 ' 1 1.3 2 i 0 20,9
13 &0 848,19 67 8 75 i 48 1,97 2.3 i 0 2.9
14 &2 .00 bb 22 15 : A48 1.4 2.3 ! 0 9.9
1% 70 854,24 bé 98 n : A3 .93 43 i 0 2.9
16 7T 860,10 L1 104 78 ! R ¥l 1.8t ri i 0 20,9
17 80 844.00 &b 106 Al : 39 1,68 2,5 ' ¢ 20,9
18 §3 8e7.82 L1 108 80 | ab L3 2.8 ' 0 a9
19 e 8N &7 107 81 ' 07 30 Q2 y 0 20,9
20 LEI- FATRY 57 103 82 g 09 ) ¥ ) 0 .9
a1 106 B74.94 &7 104 83 : 20 (Bé (2 i 9 20,9
22 103 877.84 &7 111 g4 : 32 1.3¢9 2 i 0 20,0
Z 110 8e1.20 &7 114 83 ' A 1,79 2.3 d 0 2.9
24 11§ 88s.0% bé 115 8¢ : A3 1,%7 r g 0 0.9
23 120 8k, 1! ! 00 !
AVERASE b6.91687 96,29147 76.48547 ' 27 1,20 2,072222 g 0 0.9
SESTSIISTEINITSSIER  § 4 -1 SEIEEoI2I S IT RIS SIS I S r IS S SIS S S ITIREIS2S 3T IS TISSSSS 2RSSR ISISSISINRS
NETER VOLUNE = 753 #t3 ABS STACK PRES = 29,90 in. Hg
DRY BAE VOL,&(F = T1HE9 843 WETHAE MOLC WT = 28,80 1b/lb-scle
WATER VRPOR VOL = 1,31 #43 STACK GAS VELD = 29,40 ft/sec
BOIST CONTEMT = 02 NOIILE AREA 5 00073301 ft2
2. FRAC DRY BAS= .98 DUCT GASFLON,ACFNs 38700.79 CFN
DUCT GASFLOW,SCFws 38780.14 CFn
""" ====>> ISOKINETIC VARIATION = 104,24 1
R LR b s 2 bt e b e P P R E T P PO Y PR ey S P I R P TP xx2 P s i I e e TR i ARt i T I R R e

h AV



SOURCE EXISSIONS TESTINE DATA SHEET

(et I PR PP et T ESEERTISEIREZ SIZEECSCSESSSSEESIZTIISSEEISESEES ETCITEIEERECSSEESSESEoISTIIIIIEICTICSIER
Date  :i7 may g4 CONTREL PROBE NDIILE PITOT IMPINGER
Test 4 Z Box ¢ : B 1.0, #:2 LD 41 2,00 I.D. #: 2 I.D. ¥ 8
Rur & 2 Delta HB: 11,2014 Liner :6LASS Diae @ 353 Coeféic: .8 Filtr #: -
Location:LBNSY - Bldo 210 Crct Fac: 1,063 Length 1 10 Leak rt ! Ocfa
Sourze :102-IN Heat Set: - Heater ¢ - g 2510, K20
Engineer s KIRK/FAN HZ0 gaint 27.91i
ATROSPHERE ESTIMATE DUCT AREA
Ampient 67F Stack gas length: Tin,
Baroster:  29,%ia, Hg dry wt | 291b/1b-n0] wigth: £3in,
Stk Stat: -3.00in, K20 Witer vac arei-inds 3182in,2
oroport: 013 area-ft2: 22.09722¢%.2
LT C LT OECEEE S SC SR E IS T IC CE YT T IIT I IZICIEIITIEEREEC R R LT IS ESETIZRIRERETY = L 4 EETESERER2ZZIT F+ i3+ ¢+ 4 ¢+ 11
Fort Saaple  bBas Stack Meter lapinger | Velocity Orifice Samnle
& Foint Tiee  Meter  Tean  Inlet Teao { Head dP Delta H Vacuua | £e2 0z
Nuater (ain) {ft3) {F)  Temp (F) {F} ! (in H20) (in H20) (in Hgl i {1 (X
1 0 88179 1 72 &9 | 00 09 0 ! 0 20.9
2 L BE&LMN 71 72 &9 : .09 .89 i ' ¢ 20.9
I 10 887,25 b3 7% 42 ! W20 1.98 4 ' 0 20,9
4 1% B91.87 ! 82 49 ' . 50 3.01 ) ' 0 20.9
3 20 897,41 n 91 54 ! .41 4,18 8 ! 0 20,9
8 S 903.8% ! e b i, W77 7.96 i ' 0 20.¢9
7 300 9.7 70 109 82 : 40 4,22 15 ' 0 20.9
B 35 917.89 70 112 61 ' .18 | 11 i 0 20.9
g 40 922,75 bA 9% &4 | 00 00 ¢ ' 0 20,9
10 45 92279 71 L 63 : . 02 L2 4 : 0 20.9
1 30 925.13 70 93 50 ! 09 92 S ! 0 20.¢
12 T8 928.32 70 %% s ' .24 2,46 9 ' 0 20.9
13 50 933,29 70 100 57 ] 36 L4 12 ' 0 20.%
14 85 939,49 70 108 80 ! A5 L1 14 ' 0 20.%
15 70 944,43 89 113 62 i 43 4,59 14 ' 0 20,9
16 75 993,50 L 119 82 : .21 2,26 8 ' 0 20,8
17 B0 958,78 " 1) 62 ' .00 00 0 ' 0 20,9
18 g5 958.7B 71 ¢9 63 : . 00 00 0 ' 0 20.9
19 9 998,78 70 97 4 ! 08 M b ' 0 20,9
20 °f 952,29 70 4 45 : .22 2.28 9 ' 0 20.9
21 100 987,14 70 104 48 ' .38 3.97 13 \ 0 20,9
22 105  97%.48 70 112 30 ! A 4,15 14 ! 0 20.9
23 110 980,38 89 118 36 : 37 3.97 - ! 0 20.9
24 115 987,04 &9 119 50 H 022 2,37 9 ! 0 20,9
23 120 992,36 ' 00 !
AVERAEE 70,25 99,128 b H .18 2,53 7.652174 ' 0 20.9
ez C L E e SRR R I EII I N E S ESLELNSSEESS IS SIS ERSSERS Tz E=X SZEITSEELS H+¢ 31 ZEZI322X

NETER VOLUME = 115,40 1]

DRY AS VOL.SCF = 109,76 13
WATER VAPOR VOL = 1,31 £t3
MOIST CONTENT = .02

MoL FRAC DRY BAS= .98
-------------------------- »> 180KINE
BpzaCESESESIIziY3CEIICOERERTSSTZ=SSE

ABE STACK PRES
WETEAS MOLC WT
STACK BAS VELO 23.03 ft/sec
NOIILE AREA = 0005796 ft2
DUCT BAGFLON.ACFMs 29984,32 CFM
DUCT GASFLOW,SCFM= 29574,82 CFM

: 4

29.74 in, Hg
28,80 lb/lb=-a0le

L]

TIC VARIATION = 100,27 1

Eas=sxrsgsssasEse LTI

JIISETTTITRRESCIIET TR AZRITTANR

B-7




SOURCE ENISSIONS TESTINE DATA SHEET

g=zzz=szzzz== ====-x--=—-':::::z::z=::============8=============S=38:22::=======================::::===============::332:85:28:
Date 117 MAY B4 CONTROL PROBE NOIZLE L1107 IEPINBER
Test ¢ 2 Box & 1 % IO #: 1 I.D, # 1 - I, #: ) 1.0, ¢ b
Run ¢ 2 Delta W: 18443 Liher :G6LASS  Diam : .246  Coedfic: .85 Filte 42 -
LocationiLENSY - Bldg 210 CDret Facy 9998 Length ! b Leak rt ¢ L017cdn
Source :102-QUT keat Set: - Heater ;1 - & 1010, K20
Engineer:QUA/BEL HZC gain: il
GTHOSPHERE ESTINATE BUCT AREA
Ass.ent ! 47F Stack pas length: t4in, dia,
Baraater:  29.94in. H} drv wt ! 291h/ k-0l wigth - in,
Stk Ctat: .20in, HZD Water vao area-:nls 3217in.2
aropors: A2 area-¢42: 27.34026¢%.2
i3 iii3 33t ittt ittt i ittt ittt ittt ittt ittt ettt ittt it ittt tiiiitttiti s+ +i33 ittt ittt
Port Sample  Bas Stack  Meter  lepinger b Velocity Orifice Sancle !
% Point Tise  Meter  Teamo Inlet Teno : Head ¢f  Delta B Varuus ' L2 0z
Nugder {ain) {£t3) (F)  Teap (F) (F} PoUin H20) Gim H200  (in Hg) : (L} ()
1 0 890,40 &7 73 42 H 40 1,42 2 H 0 20§
2 £ 894,27 67 81 AS ! 36 1,48 Q : 9 20,9
3 10 00 §7 88 i ' ] 1,42 Q2 ' 0 20,9
4 15 901,24 a? 3 £2 ! vl 1,14 1 ! ¢ e
3 20 D0 &7 ¥2 £ | v 22 53 Q2 ! 0 20,9
) 28 L 00 &7 eg bk | .14 .59 2 ' 0 20.9
7 30 908.40 bb 93 54 ] A1 b (2 H 0 20,9
8 33 .00 bé 9% 50 ! J0 42 ¥ ! 0 20.9
9 40 00 &b 95 13 ' 12 ) (2 ! 0 20.9
10 4% 00 Y o8 48 ' 3 Lo €2 i 0 20.¢
1 50 918.20 &b %% 8 | 20 .85 2 : 9 20.9
12 ES  e.7% bt &7 42 | e .08 {2 ! 0 0.9
13 60 923,78 bé 84 L] : R-Y) 2,16 2 ' 0 20,9
14 65 928.30 1 7 44 ' A8 2.04 2 ' 0 20.9
5 70 00 b6 106 47 ! 43 1.94 2 ' 0 20,9
16 78 938,01 bé 108 47 i 42 .82 2z ] 0 20,9
17 B0  93%,97 A4 112 48 ] .40 1,75 2 ! ! 20.9
18 BT 944,00 bé 114 48 i ok 1,14 (2 ! 0 20,9
19 90 947,08 bé 112 49 ' 03 22 €2 ' 0 20.9
20 o% 948,40 bé 108 50 ' 1 V48 {2 ' 0 20.9
21 100 950.70 b4 108 47 ' 20 .87 (2 ' 0 20.9
22 108 00 b5 11 47 ! 31 1,38 <2 H 0 20.9
3 110 954,80 65 111 47 i R 1ij LS {2 i 0 20,9
24 115 960,48 s 111 48 ' ! 1,92 p ! 0 20.¢%
83 120 964,48 ' .00 '
AVERABE 84,128 99,08333 48,5 ! 26 1.1% 2 ' 0 20,9
= 3 et Pt At i At I I I P N R Y R it t § 4] e ERE T R S s S I C IR R SIS S SR SIS R 2332222322
METER VOLUME = 14,06 43 ABS STACK PRES = 29.97 in, Hg
DRY 5AE VOL.SCF = 76,22 #43 WETGAS MOLC WT = 28,80 1b/lb-mcle
WATEE VAPOR vOL = 1,58 3 STACK BAS VELD =  2B.92 #t/sec
NOIST CONTENT = .02 NOIILE AREA s, 0003301 £t2
MOL FRAC DRY GAS= .98 DUCT GASFLOW.ACFN= 38073.20 CFM

- — -

oo

DUCT GASFLGW,SCFMs 38278.75 CFM

?) ISOKINETIC VARIATION = 103.52 %

I RIES IS ISR ISR AT SIS

B-8

SR IEC SR L S IR SIS S S S IR N S S S S C RIS R R 2SS IS EEESR



SQURTE EMITSIANS TESTINE DATE SHEET

EEE T e e T P P AP R PR LR R e T AR R IR TR R R B T S A T S R R 2 12 2]
Pate 118 mav B4 CONTROL PROBE NGIILE F1707 IMPINGER
Test ¢ 2 Box 8§ 1 4 LD, #:2 1.0, ¢ BMe2 LO, &y 2 I.D. #: 4
Run & ? Deita H&: :,2014  Liner :8LASS Diag 1 349 Coeftict .8 Filtr & -
L0tationiLBNSY - Blde 210 Crct Facs 1,083 Lenmgth @ 10 Loak rt 0céa
source 1102-IN Heat Set: - Heater ! - g 27in, H20
Engineer:KIRK/FAN H20 gain: 38, éal
ATMOSPHERE ESTIMATE DUCT AREA
Asbient Bl Stack i length: T4n.
Baropter:  29,98in, Hg dry wt @ 291b/1b=pol width: 83in,
Stk Stat: =3.001n, K20 ¥ater vap argz-in2: J1B2in. 2
prooort: 015 area-ft2: 22,097224t.2
b2+ 24 423+ 4 3§+ 414 SIS I C R R ECC oSO CSo IR ERIERT CECEREESETEERSEEIESS 34 i it 3 etttk ittt sttt 23144
fart Sample  Das Stazk  Meter Iapinper | Velozity Orifice Samnle i
¥ Point Tiee  Meter  Teap Inlet Tenp i Head dP Delta M Vacuus : o2 02
Nusber  (min) {ft3) {F}  Temn iF) {F) i (in H20) (in HZD) (in Mgl i {X) (%
1 0 00 S 78 73 ' 04 . 38 4 ' 0 20.9
? ] .13 74 79 3 | 03 .28 4 i ¢ 20.9
3 10 4,07 78 81 43 ' 07 N 4 ' 0 20,9
4 13 .38 7% gy 4 g NS 57 4 ! 0 20,9
% 29 8.9 735 g3 49 ! 40 3.82 10 : 0 20.9
b 22 15.1b 73 100 54 ' .78 T.bb 16 l 0 20,9
7 2.3 74 1 60 ' N7 4,72 13 ! 0 20,9
8 T 9.9 74 117 €S : 33 3.18 k] ' 0 20,9
L] 40 35,49 74 a7 &7 | 00 00 9 ! 0 20,9
10 45 589 75 %4 48 ' 01 40 3 ' 0 20.9
{1 0 36,83 7 74 2 ' 10 L4 & ! 0 20.9
12 s 39,80 75 9% 44 i g 2,45 9 ' 0 20.9
13 80 44,38 74 197 50 | o3 3.49 it | 0 20.9
14 85 30,2 74 113 54 ! A8 4,85 13 | 0 20,9
1% 70 5.l 7l 122 o7 ' .20 5.12 15 ' 0 20.9
14 73 84,351 L] 126 KL ' .32 3.30 I§ ' 0 20.%
17 80 70,74 73 103 87 ' 07 .69 b ' 0 20,9
18 I AT Y 73 103 5 : 07 b9 ) ' 0 20,9
1% 80 74,42 73 103 47 d .08 79 b i 0 20.9
20 95 49,42 73 103 48 | 22 2,18 g ' 0 20.9
2 100 8L2 73 108 3 ' 70 6,58 10 : 0 20.9
22 195 B6.3s 72 109 A ' 43 4,12 13 ' 0 20.9
23 10 94,19 72 113 54 H .37 L7 13 d 0 20,9
24 113 100,34 72 115 H H 27 2.74 10 d 0 20.9
23 120 104,96 : 00 i
AVERABE 73,875 101,25 53.B33%3 i .21 2.6k 8.70B333 ! 0 20.9
B+t +1iiiit3itit1i 1 ittt 13t+ 11 - EESSEEERET TSRS EEERCESEEIRISZSRXEESEREE ZEETEEE SEZRZEZEER
ETER VOLUME = 111,37 483 ABS STRCK PRES =  29,7& in. Hg
ORY BAS WOL.SCF = 105,82 4¢3 WETGAS MOLC WT = 28,80 lb/lb-aole
WATER VAPOR VQL = LBL A3 STACK BAS VELD = 24,B1 ft/sec
SQIST CONTENT = 02 ROIILE AREA = 0004647 ft2
40L £RAC DRY BAS= .98 DUCT BASFLOW.ACFM= 32304,59 CFM
DUCT BASFLON,SCFM= 31779.32 CFN
------------------------- >y TSOKINETIC VARIATION = 22,354
YTttt R et T R R S L I A R R s NS TR E I E AT R ET Y TIrzE: s28

B-9




1SOURCE EMISSIONS TESTINE DATA SHEET

-------- eyttt T T Tt R R R P PP R S A P S E e 2 n e E it L e P PR R e 3 21 3 1 PR T Y T T PPy
Date 115 MAY B4 CONTROL PROBE NOZILE PITOT [P INEER
Test 4 2 Box ¢ 3 1.0, #:1 I.D. ¢y - .08yt 1.0, ¥ 3
Run 3 Delta HA: (,B0B8  Liner :ELASS Dram & 244 Coptficy B3 Filtr & -
Location:LBNSY - Blgg 210 Crzt Fac: 5996 Length i 6 Leak rt ¢ 00deéy
Soerce 1 10Z-0U7 Heat Set: - Heater ¢ = i 1510, H20
Engineer:QUA/BEL HZR gaim 8.5
ATMQSPHERE ESTIMATE BUCT AREA
Ambient ! 74 Etack oas lengths bhin, dia.
Baroater:  29.%Bin. Hp grv wt 291b/12-a0l widtn: - in
8tk Stat: .20in. H20 Water vao area-in2s 3217 im.2
sreoors: 02 area-fi2: 22,34028¢t,2
Hitiit3itii ittty st IEES RS EECERCE SIS ES SRS DESITE 1 4 RIS EE S S SN S IS E SIS 2SI RISS
Sart Semcle  fas Stack  Meter  laninger P Yeiocity Orifice Sample :
% Paint Tise  Meter  Tess  Inlet Teas ! Head dP  Delta H Vacuus ' co2 0z
Nuaper  (min) ($t3) (Fy  Tean [F) {F) V{in H20) {in K200 {in Hp) H (X} {1}
1 0 954,87 8 78 g ' .39 1,5 4 ! 9 20,9
2 T 0770 &7 Bé b ' 39 1,43 4 H 0 20,9
3 0 971,11 bé 93 4y : I3 1,37 4 ' 0 20,9
] T 974.I% b3 101 %0 ' B 1.18 3.5 ' 0 20,9
5 20 971.77 &% 102 50 | W22 93 3.3 ] 0 20,9
b T 980.%8 % ¢ 49 : 14 o5 2.9 ' 0 20.9
7 30 00 &3 191 30 H .10 A2 2 \ ¢ 9.9
8 5 984,80 &5 102 49 ; WAl Y 2 i 0 20.9
9 40  9R4.82 45 104 44 ' W13 99 2.5 : 0 20.9
10 4% 988,08 63 107 45 ! A7 .72 3 ' 0 20.9
i o 991,97 bb 110 i ! '3 .98 3.8 ! 0 20.9
12 o3 094,50 bh 13 17 i .28 1,20 3.8 H 0 0.9
3 6 987,735 57 94 5 ' . 2B 1,17 LS ' 0 20,9
14 65 1001.10 b 108 1) | 30 1.2 3.3 : 0 20.9
13 70 1004,40 kb t12 1 ! .29 1,24 308 : 0 20.9
16 75100770 b7 116 ) ' A3 1,89 4,5 g 0 20.9
17 80 101181 87 121 4 ' 37 1,8f [ : 0 20,9
18 g5 1014.90 &7 120 48 ! 26 113 3.9 } 0 0.9
19 90 01E.44 87 117 49 ! 08 26 (2 ! 0 20.9
20 9% 1020.30 &7 110 30 4 W1 A7 2.3 ' 0 20.9
21 100 1022.37 &7 107 48 ' .20 B3 3 H 0 20.9
22 105 1025.04 k7 109 4 ' . 1.36 4 ' 9 20,9
23 110 028,49 87 112 4 i N3 1,78 4.3 ! 9 20.9
pL) 115 1032,19 &7 114 47 H Ab 1.97 £8 ' 0 20.9
2% 120 1036, 44 ! 00 !
AVERASE 65,23 105.9147 47.70833 i 23 1,10 3. 449545 ! 0 20.9
REzz=gsszz 4143 == SESSEZaISESTISEITRS LR R R T IR R NI E B L S SRS T I S I E R SR SRS E E IS EEEER 2SS D IRRXRT
METER yOLUME = 71,38 $t3 ABS STACK PRES = 29,99 in, Mg
DRY BAS VOL.5CF = §7.07 £13 WETEAS MOLC WT = 28,80 lbh/lb-sple
WATER VAPOR V0L = 1.33 #t3 STACK GAS VELD =  28.10 ft/sec
MOIST CONTENT = .02 NOZILE AREA =, 0003301 42
M0 FRAC DRY GASx 98 DUCY BASFLOW.ACFN= 34%83.71 CFM
DUCT GASFLOW,SCFM= 37199,15 CFn
------------------ >> ISOKINETIC VARIATION = 101.76 %
€2Szpzs b2 l!’?=l===88=== S EEETEICS IS IEEIZISSESSITIES SIIllRSI‘IS=IS=======$888=8_IB==
B-10 e




SOURTE EMISEIONS TEZTING DATA SHEET

SN LN irssEsmsoEEoE s TI T EI RIS SIS S S IEISIT NI NI LR EIEEERCEITEERESTIOEEIIEIESEEY -+ 444444 Il ST ECS oSS T EIINCRIET SRR
Date 1B MAY BE CONTRQL LangEe NOITLE pITOT [MPINGER
Tegt ¢ ¢ 2 Box ¢ B hoe 2 IO, & 12 I.h, #:2 LD, ¢ ]
Rur ¢ ] Deles HB: 1.B7I9  Liper :ELASS Diaa zee Copéfirzy B Filtr 4 -
coretionsLBNGY - Bldc 210 [rot Facy 1L00BD  Lemgth @ 10 Legk rt ot Ozim
Sourze 1102-1% Heat Set: - Heater 1 - LI Zfin, H2O
Inginger tKIRK/FAN B0 g3 1&, 4al
ATHOSFREEE ESTIMRTE DUCT ARES
Spnient £23F Sracr eas lenotn: Téin,
Barsmter:  29,9%in, Hp grv we i 201B/1k-po! width: L3in,
Btk Brasy -%.801n, H2D Niter vad irea-1n: 182,22
progore: L0145 areg=stly 22.097224t.2
ST TS T ST NI NS E T SIS TSI TR LSS TEICCCICSIISITIEEE=ERERER T E T T T TR R r R EI LIRS SIS SRR RIS ER TSRS
Port Caanls Bas Statk  Meter  Impinger { Velocity Orifice Sample i
L Fnipt Tiee  Meter Tear iniet Temd ' Heag dP  Delta B Vacuua i €2 02
Nuacer  fain) [££3) {F}  Teme (F) {F] P lin HZB) (in H20) tin Hp) i 4 (%
! ¢ 704,48 bt M E1) i D0 00 0 : 0 20,9
2 L Y 6% L &4 H N .23 0 ' ¢ 20,9
3 10 708,00 &S 70 47 : 19 3 9 y 0 26,9
¢ I S UL b 1% 40 ! 3 ] 1 ! 0 20,9
3 o 712,88 3 : 79 | 42 1,45 ! ' 0 20,9
£ ;T 18 &2 o0 42 ' BT L3 L | 0 20,9
7 60 7,52 &S 102 47 | 40 1,99 z ! 0 20,9
2 TR hé 05 50 ! 40 1,43 2 ! 0 20.9
g a0 T 1 b 82 €7 : .00 00 9 : 0 0.9
Hy LIl PO B 4 0 58 i 02 08 0 | Y 20.9
1 B0 T18.9% &4 ge £2 | 10 40 9 ' 0 20,9
12 % 730,97 £é 9! 43 : 22 87 0 ! ¢ 20,9
{3 B0 777,99 b 34 M : . 1,84 | : 0 20,9
t4 3 TI6.13 £ 102 H ! A% 1.83 2 | & 0.9
13 70 TI9.4S &8 105 43 ' A8 1.9 2 : 9 20,9
18 T Te4,32 Ll 107 4] : M 1,27 1 | 0 20.9
17 B0 745,09 43 &4 g | 00 .00 0 ! 0 20.9
18 EE L g %% te i .00 00 0 | ¢ 20.%
19 o0 745,99 8% o4 57 ' .08 . 0 : 0 0.¢
26 ' 787.%% £ e2 g i 21 94 0 ' & 20.9
2! 100 74%,8E ad e 40 ' 3 1,583 § : 0 20.¢
2 105 723,00 3% 100 40 " A 1,58 ! ! U 20.9
3 110 75634 &3 108 22 | W32 1,5 t ! 9 20,9
24 118 786,51 45 104 44 | W21 B8 1 : 0 20.9
yid 120 782,22 ! 00 !
AVERAGE 55,25 ?7.5 48,25 ! .18 1,04 B75 : 0 20,9
=== TERES Xyt 133 iiis it i iiiti sttt ittt ittt ittt ittt ittt ittt -ttt ittt ettt it i3
METER VOLENE = S6.01 #t3 ABS STACK PRES = 29.77 in. He
DRY BAS V0L, 8LF = LT 43 WETGAS MOLC WT = 28,80 ln/ip-asole
YATER VAROR vOL = 171 43 STACK 5AS VELD = Z1.B0 ft/sec
m01sT CONTENT = 02 NOZILE AREA = , 0003382 12
MOL FRAC DRY BAS= .98 DUCT GASFLOW,ACFM= 3G727.44 CFN
DUCT GASFLOW.SCFM= 30737.66 CFM
e -» TSOKINETIC VARIATION = es, 28 ¥
31 EeEREESETEIICSESEZISSCECIER ittt ittt ittt it i 1ttt gt Lttt 4 1




SOURCE SMIGSIONS TESTING DATA SHEET

I It et e e e i L L T P R R e R PR T T P e 2 1 3 SsszassszgsEszsszses
Date 1B MAY 84 CONTROL ponat NATILE BiTgT IHETREER
Test ¢ 2 Bor ¢ 1 b ILD,# 8 LD, ¢4 - L 8 LDk b
Run & £ Deltz W@t 1,8088 Liner (ELASE Diag 1,244 Coe¢firy 00 Filtr & -
J0tatianiLBNSY - Blde 210 Crect Facy (9998 Leagth & b Leak re Dnézéa
Source 1 10Z-0UT Heat Sety - Ypater 1 - ! 18in, M0
Enpinger: QUA/BEL K20 gain: 1.0
ATROSPHERE ESTIMATE DUCT ARES
Aabient ¢ 42F Stacy gas lengths L4in. dia,
Barzmter:  29,98in, He ary wt ! 291b/1 k=gl wighhs - in,
Stk Stat: L20in, H2D Kater van arga-nds I217in.2
profart: .02 drea-s42r 21, 340284%,2
R RS CIESTEERE T S N I T R R N R R e gt R E NI E R I LTI T T IR I R I S SR P I SR E R T IEEISE SIS ESSERT
Port Sisole  Gis tack  Meter  Imoinger ' Velocity Orifize Sasole ;
t Poing Tiae  Mpter  Teso  Iniet Teag | Head 6%  Delta H Vazuue ' £e 02
Kumber (stn) (ft3) (F)  Teas (F) {F} v Uin K200 {in W20}  (in Hgl i (X {%)
i ¢ 7.8 67 49 43 ] 40 1,83 ..8 | 0 20,9
2 - &1, 00 48 78 L3 { 1 1.40 P ) 0 20.%
3 10 44,5 58 gs 43 | o 1,30 2.3 | 0 20,9
¢ 13 00 4B 8o 45 ' 27 1.¢7 23 ' ¢ 20,9
] 2 0,72 &8 an it ' g 87 2 ! 0 MR
L 2 LU &7 90 4 i 14 38 2 ' 0 20,9
7 30 Ifke &7 €1 4t ' S S 1) 2 ' 0 20,9
L] 5.8 b7 92 45 ! 10 A0 {2 i b 20,9
° an 59,54 8] oL &5 ! A3 22 2 | 0 20,9
10 4% 41,68 87 98 43 ! 19 07 2.5 ' 0 20.9
1 0 &4.29 87 o¢ &g i i3 1,01 2.5 ! 0 0,9
12 LYY &7 103 45 ' . 30 1,22 2.3 ' 0 20.9
13 60 7037 &8 ot £0 ' 53 2.12 L3 ' 0 20.¢
14 43 74,93 48 109 48 i - 2,08 3 ' 0 20,9
13 70 78.62 48 114 49 ' A 1.82 3 H 0 20.9
1¢ 7% 2,53 48 131 0 ] 4 1,70 3 ' ] 20.9
17 B0 85,14 48 18 %0 : .38 1,58 2.8 ' 0 6.9
18 N 90.00 e 118 50 i .26 1,08 2.9 ] 0 20,9
19 9 93,08 &8 113 T | 08 23 (2 ] 0 20,9
2 9t 94,48 LE] 108 30 H 2 A% 2 ' 0 20,9
2 100 94,78 8 108 49 | 20 (82 2.5 | b 20.9
22 108 98,40 48 110 49 ! 31 1,28 2.8 : 0 20,9
27 10 102,87 &9 13 %0 ' 42 1.73 3.8 ! 0 0.9
24 115 108,47 49 117 30 ' A4 1.83 L3 | 0 20,9
2% 120 110, 4§ ' 00 '
AVERAGE 67,75 100.5417 47,28 | .27 1,06 2,718789 ! ¢ 20.9
R P e A I T F I I T e P I P F e S s P i e e T T P e P S P e T e I R F T P PR P PR S 343 4123 1)
RETER YOLUME z 72,95 £t3 8BS STACK PRES = 29,99 in, Hp
DRY EAS VOL,SCF = £9.02 3 WETGAS MOLC WT = 2B,B0 lb/lb-snle
WATER VAPOR VOL = 1,58 413 STACK GAS VELD = 29,42 ft/sec
MOIST CONTENT = 02 ROIILE AREA = 0003247 412
#0L FRAC DRY GAS= .98 DUCT BASFLON,ACFN= I8730.4¢ LFNM
DUCY BASFLOW.SCFM= JB84%.50 CFN
- ¥y ISOKINETIC VARIATION = 101,93 %
IRERIESERTRERIRIIREITIZESSIC SESTCEECCISESOISIEISIISISESsSETCRSSscassERERs =zt sazzrzzzzgssssss £z
B-12




=gfes  4oTET 4Ba. INITIAL VELZIITY “ERVEZRE DATE AND CALCULATIONG
SooTsEirszsszorrszssEs

0 0

N7 2885751

02: .5:90315 D#TE li.. F!“Y E“

o (SDATTR4

47 EIITEYS SCRURBEF: N/ INRALTOR

.81 9

ot LTELEIRE TEST . 3

W2t (4232379

0 ¢ RUN VI
e RIS

| T -

(RS-

W2 ]
W3S Ty
N 7074048
) R -
28 (S201E03

0 0
! ol
08 LEIETT

I e
Je Lkt
3299
37 L
33 £79E332
SESSISSEsIsIsEEizozzgm=a=sy

4432891 ¢4V = 2012219




ESToEEr sTrIysEEszEsczzssze: zsszzgzzs FEEsCETEEERERZESTTRRESS (3 118 83131
¢ N:ZIL: BraT Teeryzes
N £ : Pl IS B TR S Iy 3
: ! 1 38 LT . PETAINLISE Mige o n2EC Lretiizy 7% Silte by -
SCIELIITLENEY . RIS DU Derd T LT lerrtt g0 TR deén
Sturis TN ¥gzt Sgtr - Hezhar @ - 8 Tiim, 22
InoirEpm N INCATAN YD oreim ol
ATel3RvgRC Eemivats
frbigrt HYRST
Baraatar: s dry wh PORTAS. BT T
T =fﬂ LT Y 1 114 TR T2
prosars: e arap=itly 07,0870
TEITTEEEEITRES ==SIIEBSIIIEIEIII'SI!:SI!!IIIIIll!l'!l'lll'llllllIlllIllllllllllllllllIllllllllllIl'llllll'll'lllIllllllllllll
Part Tizile fat Shatl vty lavingee ! Srlfizy faseie
L T L T gt Tpes ' bea‘ 42 Ieltr ¥ Wiy ! P 22
et Hen (20 Tyap e imy PAE-EID N 9T i ) ! 1 .

i /S Y T EL PRI ! if Wi 7T ' 0 s ' :)
: R S S O I T S T TR T 8
3 B0 HIIT AT s enzg e N N LA ¢ oons N
4 - - - - - ! - - - ! & 0.9
. - - - - - , - - - ! 0 an g
------------------------u-.-.I-.--'----------.--.--.-l.al-..l.-l!.“.-‘.‘l"ll..'l..lBIIII-.II-‘I'll...l....lll'll.ll‘l.lll‘l..
AVEFLED 76,78 I ! 118 2k i : 14 A
=‘l=ll'll!===ﬂ====allllﬂlll!lll3ll!l=l=llBII'IllIII'IllII!IIII.IIIIIIIII!llllllll.ll"llIIIIllllll.lll.l.ll'll'illl.ll.l“'l"
METTT VDL s Ll 8l 4 AR TTA7K fect nyoM
PV REVILNT . L, Ar 47T LERELR b 1Eenele
FAR0E VT 1 gl ITALV %% VLD itfepe
CLET NN e W02 MIIILD G 2
WOL TRAC TRV tita ,5¢ [UZ7 228°00¢, 20792 29601 e now
BUNT IATELMN,EVS 20090, D
e mtmecemaaanty TROEINETIC UARTATIAY o LR
cew namr
sSInzrszze 3&3!&33!88388888!88‘!828:-!!8SRSIBIBEC!SSIS‘!!SI‘S:BIIEl:=l23:33IItll:lltllll‘ll&!l!!!lll!'I!II‘I"'IIllllﬂ!l!’ll"
B-14
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ST EE LRI E s I I R R S X I R T T O I TR E YIS DO NES

L2 14 LT IICO ST IS ISR I X IR IS s RS N ELE LITECREZZARSEEEER
Appem Ape i (R 222 L

gINTeny cetpl LilLt BITS TRy
-y r t *

E-- ' . -l:u ‘ P .-E. ’ HE :n:: ! H 4

Dalig WAy [ tnoE Zieg ot 748 Tratdiny £F Tilie 4y -

WS et Tan (98 L I it
Mezt Sgty - e (Fix, RIT
HIT gain 2, %)

tér, fia,

: : MV -21 L
in, B3 Witer vig re-inl: PSR 1)

Dr:::':: W02 arag=fily CLTARTESLD

s et

SRR IR T R T  E I TR I I R NI NI I I N I S I T I S IR T I S N R R E Y I EER AT RIS SIL IS IRESRTZISREEERE

Gig Stac “eter !a::n;p' CVelozity Teidizz Ziple !
wevEe  Tepr  lnlgd Tens DEggd I Daly; @ Va'uu ! 2 2
SO TON T ! S T tooom fh!

-..u--.-------..-----..-----‘-.9.---‘-----------.----.----—----.n---..-h--I-.---ht---‘------—----—-----..--------I..-D.--.-.--

tip o= ;- nEp mp AL =g i ey ‘ - - 1 -

I 0 Liviae - Seiaa LT ' el - 9 Y ' & -J-?

- ~ TR ;- ap Ap 1 ewp 1 -y A - ¥ n

- & ‘: . z Seims ‘::v‘- ' Ve .;:& ..a 1 & ;919
iep A r. mg Ap » o ] -~ . n ~om

3 SG cambal =Y tdiea 'é-.:_ : vl L -l t r

4 - - - - - ! - - - ' 0

5 - - - - - | - - -

RVERSGE b7 BEIT aI7T ! <7 10 - ! 0 e
TR RIS I ICESEESIISIoZERSSIEE SIS ISSITSIIISTOISSSTEIESSSLOSISSTIZSIESSTIIE

TS IS IS ER SRS SSEAIE TR RISSIXTISSITTIIIIISESRTIIZARE

MATTT DENTINT

NETIE UALIME 4T 8] eranY Aol a i
LT ULLET e AE3E ML RITIAR WLD T = .

NETIT VERTE VEL s 8T STA WS VR s 3
¢

NZI1ZI.2 4RId = G0DII00 §42

?
L FEED IRV &Rts JCE PUTT ZATFOK.ACF™e TER08,¢T e

DU BASELOK, 307 1304,47 IFM

2 06,27 A

ESECIERSCTFIIEISSIESSITESSRSER

SRS I ZE R R R NI TSI SIS STESIZC2TIRAZRR




mp g

PAm=SD =rDT=tL mATL SuUTET
fs-;:::==3:;2;:;=;;=8-;;;:=: BN CITEREPCELE R NI I T I R R T E I S I P L IR ECCEE DL E S EE SIS S SRR IECEERRERCCE LRSS ERLIOREFRY
alE tIUOMEY EL LONTROL FEORE Neillg FITEY IMPINEEE
Test kB K Boy 8 b, B 10-2 I T B R I 7
Rur & s Dalts <@ L 277%  Lingr ; ZLASE  Dian ¢ (245 [zeddizr JTE Filtr &4 .
JretioniLBNRV - Blie 200 et Fazp LOOBT Length oy 10 Lg2lrh ] ]
Scurss 1l8I-K . Heit b - Heater ¢ - & ohin, di%
SrginaemiYIRKITAN HIE qaime t ol
ATMOTRHESE ESTINATE DUCT AREA
fptient s £ Stazl dus lengths in,
Baroptary IS5, Hi drv owk o olhity-mal Wizt T4,
L SO P ¥iter vap re-int JiEiin2 9
prazors: Q8 drza--tir J1,0672344.2
RS COREI NI IS CE DRI I RSN I C I I I N I I S I I IR RN R R T I R IR SRR AL R SRR S S LY RS ECEEEEXES 2T EEEREEERERREIEISEERE
Pers Sempie e Shack  Meisr  lapinger p Velasity Trifice Taaple ' E)
Yhniat Tiag  Mater Ves: Inlet Tesd poRead ¢F dpita ¥ Vacuus ' ey 02 \
Nupter  "3ip) R (€} Tema (F {F Dolis RZD) e WD) g Wy ! (% it
{ 0 BOLG &T.TE O ET.I M8 ; oy ol H ! 0 o ' jﬁ
2 i 35:.5? AR N L) ' ey J | ! 3 09
3 SN L Y- B0 -V AO S S LT ! 20 Tt { : 0 09
& - - - - i - - i ? 0.9
: - . . - - : : 0

aval

...---—g_-----.----.--q---o-a---.----.--.---.—--.u--..--.-'---—--.—------..c-.---------..--.-----.----------.-----------..--.-

67.%8

§7.41

48,51

] -
' el

T ! ' 0 20.¢

!Rtﬂ:%!!====ll=lEIRIEIIII‘!IIISIllllll‘lIll!llllllll!llll!llllllllllllllllilllllllllllllllllIlllllllllllllllll!l‘l

NETIF UDLUME -
DRY 243 VR, 807 =
uﬂv-F VABGF vnt s

'n1n9 npx--N

ML 2520 TRY GAGe

mmememosemeecaneneceaaesty [SOKINETIC UARTATION

i 27
92,98
4
WS
8

TN
£43

Ved

&7

ARS STATK FRES = 19,87 in. Mo
WITOAS MOLC KT = 28,77 1:/lbegele
STACK SRS VELD = 21,54 fifsec
NJIILE ARER 3 0002287 £12
DUCT GASFLIW.ATF™= 208%4,2: CFN
[UCT cASFLON,50TMz 3019749 [FM

s neay

-ts38::8::SS!SISRSSSItl:t::::llgllgittlt!ll!lk‘!lEIEIIS==ISIII!=‘8328883:!:8
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- ====BB======================I========$====l=======:===============:=========
CONTROL Frozt NEZILE FiTeT IMEINGER
Bax : 2 PP B HIS A nho#y - L4
Deits ¥8; [,B0BE  Liner : BLAST  Diax ¢ 085 Copééizy 8% Filsr &y
SCTELICRILENTY - Bigz 260 Dzt Tgnp o 900 Length 1 b el rt g
Source :ifz-nyt Heat Set: - Beater 1 = g
ApinesniUL/BEL K2 gaint
ATHOSEKRERE ESTIMATE DUCT aARZa
aaient @ =oF taci gas iength: édin, tia,
Barzeter:  78,8in, Kg drv wt Clh/lb-nal widthy - in,
S I ,20in, H20 Weter vap irea-ind: 2%, 2
presort: i arfa-fizy CILTANTRELZ

S R I EL IS TIEEYFIICISEIIE S SYIERE IR ETELLS

Port

SSSETTITIEETZ2ICONS

5
Q00ésdn
tin, HIT

2 4l

l!l:%:tl8llll:llll:l:lIIREEIS!IEIIIEIK‘!EISB"II!Itll:lltt8:338:3:35?!828'!!!!'!

Sagrle  Tus Shack  Meter lpninger cVelozity Crifice Sample 1
L Boint Tite  Meter  Tesr Inled Tead P Eead 6 Delta B Vacuua ! o2 02
Nueber {81a) £384) (F}  Teng (F) (F Vol BIE) (a HMIDY  fia Hg) d (% (%
H 0 156,20 K&,TT SAZE fLu7 ' 27 Ll ¢ ' 0 0.8
2 80 20,54 b7 98,28 L D7 : V2 L o9 ! 9 20,9
3 180 TAL.IT s6TT SRR 81T | ol L A : 0 6.9
4 - - - - - i - - - ! | .9
. - - - - - : - - - l 0 0.8
AYZRASE ke 72 88,13 S, ' ) 1,i0 5§ ! 0 0.5
======3¢=:$====IB=::==========:===3288$===!=====:=======S==£===l8=t:l8==t===!==3=====8I===S===l=t:¢§!=====tlllﬁliillllllll!‘ll
NETEF WILLME = 10%,95 fad RBS STATK PRES = I5,B% in, Mg
RY 243 VO..800 = 87,72 843 METBAS NOLE WT = 22,79 [p/ib-acle
WATER VARDR VOL = 2,00 #i7 STALK GRS VELD = 20,%4 ft/gm
NII3T LONTENT e W02 NJIILE 4RtA * 0007274 §42
0L FRAD DRY RS .58 DUCT SASFLIW,ACFMe 13844,51 CFN
DUCT GRSFLOK, 3CFMe 28874,35 PN
Srmsesesasssieon smmsicvaa- Y ISOKINETIC VARIATION = 9%, 3% %
:!t!:::2:32:&:33:::2:2:2::l:===l====IEEIES::::=======88!=2==SBl=

888885822=========S=I==BR==:Il!l:f!!ll!:!ﬂﬁ==llzll=




==gP=-  «-IJRT gF-- INITIAL VELOZITY TRAVERSE DATE AND CALCULATIONS
ETgTiTCIgSIgIETEISTRSSE

0 0

0 0

0 0 DATE 124 MAY 84
AT L3872983

7 4127108 GCRUBBER: 102N
L L 4158099

A9 4368080 TEET O 1 2

.19 (47560899

0 0 RUN 0

0 0

i i

AT LIET2083

A7 JAL2T106

18 4247244)

.19 . 4158R¢0

.19 . 4358899

0 0

] 0

i) ol

2 (1844102

.18 JA28754)

9 L 4250899

.19 4778800

0 . 4150809 .
SZETazrITITSEITEEIZESSEREE

270053 gr BVE = (729267
B-18




--gP=- --2QRT gP-- INITIAL VELOCITY TRAVERSE DATE AND CALCULATIONS

TSE¥IEItEzesessoromETER

2l 465041E

26 . 5099020

s (4400414 DATE 124 May 8¢
18 4242688

B LIB872083 ECRUBEBER: §03-0UT
¢ L 2449490

.07 254871 TEST 1 4

V12 3444102

V22 4690815 RUN Pl

i 5587764
37 5082787
A (B782330

N 472138
02 4472138
o 4242541
L . 3872983

43 3603551
48 (2828427
.04 -
.08 (1828427
14 LIT4EATT
2l 4382578

29 (BT18%
l36 .é
2EZ32TITTITESITICTSITTIIE
8262908 8P AVE = 1817218

B-19




SOURCE ExISSIONS TESTING DATA SHEET

P T Tt T e P TP e R e PR L et e P b L P R R R e e LR R S PR E R T T P33 3 H LR Y e 13T ITT

Date 122 MAY 84 CONTROL PRORE NOIILE PITOT [P INEER

Test ¢ ¢ ) B b 4 4 1.0 2 1.0, 85 D3 0.k 2 LD ¥ 1

Rur ¢ 1 Delte H8: 17782 Linbr :BLASS Drae ¢ L3821 CLoedhizi B! Filer -

Location:LBNSY = Blds 210 Crct Fac: 1,0049  Lengtn i 10 Leak re @ 0z

Source 1103-IN Heat Set: - Heater ¢ = ! 1%, ¥20

Engineer:KIRK/FAN H2D gain: =T

ATMOSPHIRE ESTIMATE DUZT ARER

fotient sOF Stack gas lengtn: Edin,

Berpater: 2.8, Ry gry i i 291b/ic-n0! wigin: Béin,

Stk Stet:  ~1,50in. HA Haer var area-ing! TEMin,2

preoprt: 03 trea-ft 18,2272H¢.2
H i1 ittt ittt ettt ttittittitis ittt s bttt ittt i st p H it s s it a3 iR ittty 214311+t i1343333 441
Sort Saaple  Gas Stazk  meter  [aninger | Yelocity Drifice Sascle '
& Foint Tims  Meter  Teme  [nlet Teap | Head dF Deita H Vacuus i £e2 02
Nuaber (nin} {(3th {F)  Tear (F) {F) Colin H2D) {im H2D)  (in Hg) g {1 {0

! £ g99.9) LE b2 £d ' 00 00 0 : 0 20,9
2 $ 99,91 L gé &4 ! 00 00 0 ! 0 20,9
3 10 £99.91 &3 66 &4 ) 00 00 0 4 0 20.9
4 15 899,91 M kb 64 ! A4 .2 12 g 0 29,9
5 200 9683 ] 7e 42 : 1B %7 17 ; 0 20,9
4 28 908,08 4 B5 o0 : 19 3.20 17 : 0 20,9
7 I 912,38 &5 3 &4 | .18 .07 17 ! 9 20,9
8 I elhe 5 o0 e | .20 M - ' ) 20,¢
] 0 920,99 ] %% 41 ; 0 .00 0 : 0 20.9
10 85 920,99 s 83 LY, ' 00 00 0 ' 0 20,9
' a0 €20,99 ] g5 82 ' 01 47 1 ; 0 20,9
12 g8 02 L g4 ) ! 18 .5 15 ' 9 20.¢
13 80 925,39 &5 93 49 ' 1B 3.07 17 ! 0 20.9
14 g3 929,93 &3 102 02 ' 19 1,29 17 | 0 20,9
13 o 934,29 b4 107 5! g .18 L3 17 H 0 20,9
16 7T 9868 b4 110 5 ) .18 317 17 ! 0 20,9
17 B 943,08 64 109 50 H 00 00 0 : 0 20,9
12 g% 947,08 1 97 &0 ; 00 .00 0 : 9 20,9
19 0 943,09 ] 9 0 - d A0 .00 0 ! ! 20,9
20 oy  e47,0% b4 %% [); ' A8 2.5 14 ' 0 20,9
2 100 §47.2¢ b4 103 48 1 17 2,96 17 i 0 20,9
22 (0% 931,482 b4 109 30 ' 1B T 17 ' 0 20,9
2 110 935,00 b4 112 il ' .18 I 18 17 ' 0 20,9
24 145 960,38 b4 114 s ' .18 1.1 17 ' 0 20.9
= 120 944,74 d ,00 :

AVERAGE 44,3333 91,75 RL.EIIN] ' V07 1,89 10,04348 ' 0 20,9

BRI R IR SRR 2R ARSI SRR ISR LR SRR NSRS RR RSN SSE RS RS RRNIIRNSERAENENESANISESERITSCSRRRRETRSOTIE ISR

METER VOLUME = BT £43 ABS STACK PRES = 26,7% 1n. Hg

DRY BAS VOL,3CF = 62,57 3 WETSAS MOLC WT = 28.80 1b/lb-scle
WATER VAPQR YQL = 2,82 13 STACK BAS VELD = 14,36 ft/sec
BOIST CONTENT = 02 NDIILE AREA =, 0007139 £t2

MOL FRAC DRY BAS= .96 DUCT GASFLOW,ACFM= 323E5.83 CFM

DUCT GASFLOW,SCFMs 32434.78 CFNM

>> ISOKINETIZ VARIATION = 5.l 1

B-20




lllIIlIIlllllIIIIIIIIllIlIIIIIIIIIIIIIIIllIIIIIIIlllllIlIlIIIIIIllIIIIIIIIr____________________________________———————————————:?—:—‘——W

A

SQURCE EMISSIONS TESTINE DATA SHEEY

S E TNl ErEsaEEEESESSSSSSS I SIS TEIEEESSESESELEISESS I Rt P S e R R R R R S LR R SsE=== s=S=zz3zs
Date ;22 may B¢ CONTROL FROBE NOTILE PITOY IR INEER
Test § 4 Bex 4 1 2 1.D. #1: - I.L.#:19 L0, #: - LD, £ .
Rur ¢ 1 Deltz HA: 1,B082 Liner :BLASS Dias 375 Coeféint ,BS Filtr §: -
Locetion:LENSY - Bidg 210 Crct Facy L9996 Length @ 7 Lear 7t ¢ Ofizéa
Source t103-QUT Heat Set: - heater ! - i t8in, H20
EnoineersSUZ/REL H20 gain: 4, 4]
ATMDSPHERE ECTIMATE DUCT AREA
Ambient Lyl Stack pas length: tdin, dii,
Baroeter: 25,90, H gry W i 251b/10-a0] widtn: - 1n.
Stk Stat: 33in, H20 Water vap area-i1n2: I217in.z2
arooors: 02 areg={+2: 27.38028f%.2

i+ 31331t 432+ 33131412 EE SRR E TS TISFEESERIIEIIIER e EE TSI E I ST RIS R R R R R RSSO S ISR ZEEE

Port Saacle  Gas Stack  Meter  lap:nper ' Velocity Drifice Sample '
b Peint Tise  Mpter  Teas Tnlet Teap ' Head of Delta H Varuua ! £oz 0z

Nuater (an) £299] {(F}  Jesn (F) (F) i Gin H20) {an H20) {in Hg) d {3 (%)

---------------------------- - ——— - - P L L L L T T T T

! 0 263,18 67 87 84 i 26 5% 7 : 0 2.9
2 ¢ 76,00 b 87 i i 24 5.31 7 ! 0 20.8
3 10 .00 bb e 50 i W22 4,93 7 { 0 20.9
4 12 28370 bt 4 S0 : 21 .72 i g 0 20,9
3 20 289.10 bé 29 bt ' 19 4,29 1 : 0 20.9
6 rrEL LN Y, bb 103 31 g 09 2,05 3 i 9 0.9
? 30 298.98 b 99 50 ' 04 50 Q i 0 20,9
g I O0Le7 &b 93 50 ' 04 90 2 g 0 20.9
H 40 304,70 b 9% 9 ' 07 1,37 3 ' 9 20.9
10 45 308,20 b 29 49 i A 2,48 L] ; 0 20,9
I EIUNR R bt 103 49 ! A3 ML 5 i 0 20.9
12 R Y &4 108 <0 ' el 4,80 6.5 i 0 20.9
13 80 32391 63 n 82 i Y, 6,94 ] g 0 20,9
14 FER A PR k& %4 49 ' 36 g8.09 10 i 0 20,9
13 0 338,78 bé 107 52 d 33 1,38 g i 0 20.9
14 7T 34b.2% 66 112 o i ol .47 8.5 g 0 20,9
17 JONR AN Y &3 13 L g 23 5.34 7 ! 0 20.9
18 8T 380.2% &3 12 . i 11 2,59 .5 ! 0 0.9
19 90 J&d. &é 103 34 : 04 B 2 : 0 20.9
20 °]  1s8.00 63 9% 54 ' 08 1,35 2 ! 0 0.9
2 100 371.41 8% 7 32 : 10 .26 3 { 0 20.9
22 105 375,39 b 7 32 ! A3 2,93 4 i 0 20.9
2 110 380,35 b3 99 B g 1B 4,07 3 : 0 20,9
24 112 388,12 bé 104 o i .23 o, 7 i 9 20.9
23 120 392,5% i .00 i
AVERABE 63, 79147 98 52,375 : b 1,87 5,8313%3 : 0 20,9
'''''' LSSSSEZSESSEsEss SLiEs R R S SIS SIS I IS S S S S SIS I S E S FE S E SRS EC IR SIS SIS EIZEIEIIEEREEREERS

ETER YOLUKE
DRY GAS VOL.SCF

129.33 13 ABS STACK PRES
123,48 £13 NETBAS MCLC WT
WATER VAPDR VDL 1,62 ££3 STACK BAS VELD 22.80 ft/sec
wOIET CONTENT W02 NOIILS ARER 0007670 ft2
ADL FRAC DRY BAS= .98 DUCT BASFLOR,ACFRs 30009.91 CFN
DUCT GASFLOW,SCFM= 30126.92 CFN

29.91 in. Mg
28,80 1b/1b-aole

noo N
o " a4 0

> ISOKINETIC VARIATION = 99.52 1

Se==zsIS===ITECT zzz=ss £oz E3TSSCEZD 2 32 2z==2332%3 TEsSEREE
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SOURZE SeISSIONS TESTING DATA SHEET

1+ 43+ 1

124411

Date 122 WAV B4 CONTROL
Tes: ¥ L} Box &
fur ¢ 2 Delta K&
LozasionsUBNEY - Blds 210 Cret Fan:
Sourze  1103~IN Heat Set:

Engineer: SUZI/BEL

ATMDSPHERE
Aazient : &0F
Barcater: 29,970, Hg

St Stat: -1,%0in, W20

SSSZIsSTzEEEInE

178

283

e B3 VD

eSS EISSSSEZIISIEIEISREE
FROBZ
D, 8
Liner
Lengtn @
Meater

ESTIMATE
Etack fas
arv u*
Water vao
areoort:

2916/ ib-n0!

03

DUCT AREA

length:

wigth:
area-in2:
area~$t2: 3

IS T CE SIS E IR I eSS eI IR E S IR S I IR I IR S SIS S 2 ST S SIS IS S ST E SRS SEEEESE

64
%

===========-a---285------—--vv--b---======:===2=2==58==:
FITOT [MeINEER
[.D.#1: - LD, 4 8
3505 [oeffapy LB1 Filer & -
Lesk rt ¢ 005z
LI 201n, H20
H2D naim T2.81]

i,
1R,

£804in.2
2222¢%,2

TET

TEETFEIEISSERITISSSLOSISNICED

bprt Saaple  Bag Stack  Meter lacinger i Velozity Orifice Gamsle '
b Foint Tiee  Meter  Tesp  Inlet Tang { Head dP  Delta ¥ VYatuus ' £a2 02
Nusser {ein) ($¢1) (F}  Temp (F) {F) Polin H20} (in H2D)} (in Hp) | (% (%
! 0 5730 £3 4 &2 ' 00 00 - ! ] 20,9
2 TN 83 o4 b2 ! .00 00 - H 0 20,9
3 10 571,30 63 54 Y ' 00 00 - H 0 20,9
4 15 7L b3 b4 b2 ' A3 2,48 2.5 i 0 0.9
s 2 91522 83 79 82 H 8 3§ 3.3 H 0 20.9
b 2% 580,00 83 92 1 i JB L5 3.3 : 0 20.9
7 30 384,43 63 100 49 { 18 J.b% 3% : 0 20,9
8 JB o589 b7 108 0 ' 8 .68 3.9 : 9 20.¢9
? 8 594,06 62 g 50 i .00 00 - \ i 20,9
10 45 194,08 83 3 &0 ' 00 00 - H 0 20.9
1 20 594,06 63 g3 &0 ' ,00 00 - H 0 20.9
12 TR0 83 g0 51 ! A8 2,93 1.4 i 0 20.9
i &0 597,72 53 54 15 | U7 340 3.8 ! 0 20,9
4 BE 602,39 By 14 8% ' 18 3.67 4 : 0 20,9
15 700 607,28 63 110 5t g 1B N 4 H ] 20,9
14 7% 412,18 83 112 3 ] 19 3.9 4 ' 0 0.9
17 80 &17.13 62 74 39 ! 00 00 - H 0 20.9
18 BT 817.13 82 92 59 : W00 00 - } 0 0.9
19 90 417,13 62 91 80 ! 00 .00 - ' 0 20.9
20 e 417,13 62 24 30 ' /13 3.02 3.8 ; 0 20.9
21 100 820,59 &2 103 48 ' .18 3,67 4 ' 9 20,9
22 105 625,33 82 112 b i .18 .73 4 | 0 20.9
23 110 520,28 ¥ 117 32 ! .18 L7 ) i ) 20.9
24 1S 635,24 82 118 S ' A7 3.56 4 ! 0 20,9
23 120 640,14 i D0 :
AVERAGE $2,425 §2 54,3330 ' A7 Z.18 1.48 ] 0 20.9
e i e PR e e P P Y T P TN e I P e T L LY TIPS Yot Y ) 2T SRESEER

MZTER VOLUME = 70,865 3 ABS STACK PRES = 29.8& in, Mg
DRY 848 YOL,SCF = 58,03 43 WETBAS MOLC ¥T = 28,80 1b/lb-mole
WATER VAPOR VDL = L33 13 STACK BAS VELD = 13,98 ft/sec
MOIST CONTENT = 02 NOIILE AREA = 0007088 42
DL FRAC DRY GAS= .98 DUCT BASFLOK,ACFR= 31476,25 CFN

DUCT GASFLON.SCFM= T1735.86 CFM
- ») ISOKINETIC VARIATION = 96.38 1
ZEZESEREISE LEt it S T L P T T =z L

B-22




SOURCE EMISSIONS TESTINE DATA SHEET

4t PP S PPt P T ittt T et i P it P PPt i i d ittt i EEFETESELICISXSS2SEIETEZER2Z t 441 1+ +3+4
Date  :22 MAY B4 CONTROL PROBE NOIILE PITET IMPINBER
Test § 4 Box & 11 [0, 81 I.L. #: 6,00 1% P B IO, #: 1
Run ¢ 2 Delta HB: 2,002  Liner :BLASS Diam ¢ 378 Coeffic: B3 Filtr 4 -
Location:LBNSY - Blag 210 Cret Fac: (9987 Lengih & 7 Leak rt ¢ OC5efa
Source 1102-pUT Heat Sg%1 = Heater ¢ - LI 25in, H20
Engineer:KIRK/FaN K20 cain: &8, 18l
ETHGSPHERS ESTIMATE DUCT ARZA
Asbient 1 50F Stack gas lencth: bdin. dia,
Baroater:  23.97un, Mg grv Wt ! 281b/1b-n0] widtn: - i,
Sty Stat: .ifin, H20 Water vao area-i1nl: ITin.2
properts 02 area-ft2r 22,340284%.2
SERsSSzEzEISIES ittt A 423+t ettt E it 4 11 S 4 4 4111
Sort Saanle  Bas Stazk  Meter  [asinger i Yelocity Oridice Sample ‘
& Point Tine  Meter  Teme  Inint Tenp { Head dP Delta H Vazuua i ca2 02
Nuaber {tain) (st (F)  Teap {F) (%) i fin K20) (in H20) {1n Ry) ' (X} (1)
! ¢ 393,64 &b Y bt ' 27 %81 § ' ¢ 20,9
by e a00.4¢ b8 Bé &7 | 30 671 H : 0 20,9
3 10 407,20 1] 99 50 | .29 £.62 10 ' 0 20,9
] T 442 bé 104 31 i .2 é.01 9 : 0 e
H 20 42513 8% 1o 5 | 19 4,42 b ' ] 20.9
b 2% n b4 1o 1| ' 09 2.10 M : 9 20.¢
7 0 432,02 &% 107 51 i 03 1,14 2 ; 0 20,9
B R 340 M bé §03 50 | 09 2,07 4 ' 0 20,9
8 & 439.09 64 104 50 ' 13 3.00 4 ' 0 20,9
10 oA, bé 108 b ' 19 4,81 8 : 0 20,9
1 00 445,30 bé 110 1 ! .28 .08 9 ' 0 20.9
12 Ty bé 115 Z | I3 7.75 i1 i 0 2,9
13 B0 44333 &% 87 59 i 24 £.B2 9 ! 0 20.9
14 £ 470,01 bb 103 £0 | 25 £.75 8 : 0 20.9
1% 0 47674 63 11 )] i 22 .04 8 ' 0 20,9
14 S 4832 Ch 118 52 | 49 447 7 ! 9 20,9
17 B0  489.36 6 113 52 ' A9 3,82 3 ' 0 20,9
18 oL g &3 1 3| | 08 1.87 4 H 0 20.9
19 90 489,14 63 104 52 i 03 N1 2 ' 0 20.%
20 LET e 1) 6% ®7 I : 04 W91 3 ! ¢ 20,9
U 100 504,93 63 98 3 | .07 1,60 3 : 0 20.%
2 105 908,43 63 103 < ' A2 L L ; 0 20.°
2 110 512,78 &5 104 51 ! 17 3.92 4 : 0 20.9
24 e S18.1 % 112 &l | W22 1d B i 0 0.9
3 120 924,27 | 00 '
BVERAEE 5. 45873 103,4587 £1.98817 ; dé 4,07 6.201687 ' 0 20.9
=R S R R RSNl RS SR N IS SIS SR IR S I I LS SRS SIS EIISEES 2RSS RR 2SS i3t 13ttt ittt ittt i4t-ititi ittt iit]

IZTER VOLUME
DRY GAS VOL.SCF

130,13 £43
12337 #13

ABS STACK PRES
WETBAS MOLC WT

29,98 in. Hg
28.80 1b/lb-acle

WATER VAPOR VOL 3,21 §13 STACK A5 VELD 22,39 ft/sec
YOIET CONTENT 02 NOZILE ARER . 0007307 ft2
40L FRAC DRY BASs .98 DUCT GASFLOW,ACFM= 29446.85 CFN
DUCT GASFLOW,SCFM= 29689.80 CFM
——— 2> ISOKINETIC VARIATION = 103.14 1
= =az3TIs= EEEEEETICSISEIISITSIEERSEOC =z sz

TS SECEESSTIIERSIORIR




SDURCE EMISEIONS TESTINE DATA SHEET

.-.====2::::::::::::.-.:s:=:===:=::::======:==========:::::::::::::::===::===========:===== Ei et s it R H R AR R I R4 1 4 4 8 1)
Date 227 mpy B¢ CONTROL ) NOIILE EET0T TMEINEER
Tes: ¥ 4 ber ¢ 1 1 Loty - D ¢ 1 6BM-2 Doy - LB b 3
Rur ¢ : Delta M@y 23179 Liner 5SS Diae 3%z Ceedbin B Filtr 4 -
JDzitioniLBNEY - Blgg 210 Crct Faz: 1.0287  Lengir @ 10 Lear rt ! L 00%z¢a
Source :10%-IN Heat Set: - Heater ¢ - g: 280, H20
Zngineer: SUI/BEL K20 gain: 3¢, nl
ATHDSPHERE ESTIMETE DUCT AREA
Ambrent &8¢ Stacr gas Leng th sd1n,
Baromter:  Z9.%0in, g arv wt 3 90/ b-nol wigth 8kin,
Stk Stan: =1, 80in, H2D Kater val irez-ind S2041n,2
proport: 023 arei~f t2: 36,22222¢t.7
ittt -ttt 3t i sttt ittt i3ttt ittt it s 4ttt 144434 iti i3ttt it it it i+ it I i i3 i ittt i ittt it]
Port Sasple  pas Etack Meter lmminger v Veiocity Drifize Sasole i
k Pzint Ting  Meter Temo Inlet Tens i kead d®  Delta K Varuua ! £o2 g2
Numper  (#in) 1§e2) (F}  Tesp (F) tF) i (in H20) lin H20) t§n Hg) | ) (%)
1 Y S 49 76 ] ' 00 00 - ! 0 20.¢
: LY F -, 49 70 &8 i .00 .00 . ! ¢ 20.8
3 1% ed1.32 &9 1 88 ' L0 00 - ! 0 0,9
] 1S 621,92 L9 78 S0 ' A5 I.8% 4 { 0 0.9
] 20 45,32 &% ge 47 ! 19 3,43 <6 ' ) 26,9
4 28 630,43 &9 108 5 : 19 3.5 6 | 0 20.9
1 M 00 88 114 3 i 19 T80 b i 0 20,9
g MY &8 121 ] ' .18 T.44 - i 0 20,9
9 406 248,28 &B 108 &4 : D0 00 - : it 20,¢
10 45 4ER 2% £8 103 b4 ] 00 00 - b ¢ 20.9
1 0 448,29 48 Hipd 1) H .00 00 - : 0 0.9
12 T 848,29 &6 105 64 i Lé 2.98 %8 ! ] 20.9
i3 80 573.09 58 118 o ; .19 I.80 &3 ] 0 0.9
14 £S 478,11 68 129 H ! 20 3.8% é.8 i 0 20,9
i 7 bRI.O9 &2 130 k13 : .20 1.80 4.8 ; 0 e
13 7% g8R42 &8 R4 56 ' 9 7N 4.8 H 0 20.9
17 B) 597,44 58 L08 8% : .00 A0 - ! 0 20,9
18 BL 593,48 48 108 s ' .00 N - ' 0 20.9
19 9 4934 &8 108 &% i 00 00 - J 0 20,9
20 8% 69,4 &3 105 43 : 1b .98 .8 ! 0 20.9
21 100 g9g,24 &7 115 w ] W10 J.b 4.2 ! ¢ 0.0
22 105 792,12 b4 328 54 ' .20 LE? &b ! 0 20.9
27 110 708.0¢ bt 129 <7 ! .20 7.8 59 H 0 20,9
24 115 713549 bb 132 57 | 19 nn - ) 0 20.9
28 120 718,50 d 00 !
AVERAGE £7.97833 (08,9147 59, 16867 ' A7 2,20 6.178482 ' 0 20,9
= = i+ 14414 s+ ittt b At i AR A i ittt it itiiit e bttt it ii ittt i3Ity
METER vaLUME = 79,01 £e2 ABE STACK PREZ = 29,84 in, W
DRY GAE VDL, 8CF = 74,07 ££3 WETGAS MOLC WY = 28.80 lb/lt-eple
WATEE vaPQR VDL = 1,43 £43 CTACK GRS VELD = 14,39 ft/emc
MOIST CONTENT = .02 NOIILE ARER = 0004758 $¢2
ML FRAC DRY BASe .08 DUCT BASFLOW,ACFM= J2857.14 CFM
DUCT GASFLOW,SCFm= 3277(,32 CEN
------------------- *> ISOKINETIC VARIATION = 106,53 1
--"'c'---IKESl===l===l===8=BEISE::B::::==SI=====B=======B==8===BEIS'S TEEE S E R IR I S S SR T ST IS IS SIS SIS SR EXEEE
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EQURCE IMISCIONG TESTING DATA SHEZT

L2t e+ 3 11 3 TP T Y P P P Y TR P T 3 TS s it i3s3 343333t 1iiit3it ittt 3 ittt ittt ittt ittt sttt it i1ttt 3zt Et4t1 ittt
Dete 127 mav gt CONTROL SROBE NOZILE PiTOT [METHAEE
Tost b 4 Bor ¢ & % O A SR H A AW LE &1} U 3
Run 4 M Delte MB: 2,008  Liner 1ELASE Dige ¢ 37077  Coeféicy L83 Filtr #: -
cecationtLBNSY - Blag 200 Crot Fac: (9947 Lengtn i 7 Lear re g 008240
Source 1103-0UT Heat Set: - Heater 3 - e 2%in, H20
Engineer:KIRK/FAN K20 gaing 3. 4a)
ATMOSPUERE ECTIMATE DUCT ARER
Ampient ! £8F §racy ois tength: t4in. dia,
Barzmter:  26,9%in, Hg ary wi ¢ 201b/in-p) Wigth: - in,
Stk Sten -, 14in, K28 Kater vip area-ind; 212
progoert! 02 area-ft2; 12, 740284¢.2
Pttt i Pt i d it Rt At It P E A Pt e Tt P I P R P A PRt Pt et it s i it ittt 1]
Port Samcle  Gas Stack  Meter lampinger P Velecity Orifice Samole
b Foint Tieg  Neter Tear Inlet Tear | Head ¢°  Delta M Vizuus i 02
Nusper  {min} $243] {F)  Temp (F) {F) DoUin H2D) tin H2B)  tin Ho) ] 43
i I % 73 £o : 22 00 12 ! i 20,9
2 T 53,08 &9 87 & : 21 00 12 ! 0 20.9
M [0 £17.12 8 °9 o ! 2! 00 12 ! f 20,9
4 1% ML2A &8 104 58 ! B 00 12 : ) 20,9
S 20 48,12 L 109 ] ' A3 .0 .00 B ! 9 20,9
£ T W) LY 107 £2 ' .08 00 b | it 20.9
7 30 18,3 48 10¢ p ' 0 .00 M ' 9 20,9
& e L4122 &8 102 €2 i N 00 ) | 0 20,9
9 &y 44,27 ] 102 = ' 09 A0 H] : 0 0.9
10 4T T8.06 'Y 107 49 | 1% 40 § : 4 20,9
3! g0 g1, 1 112 20 ' 22 .00 13 | 9 0.9
12 g 879,42 &7 121 b | 34 00 20 | 0 20,9
13 0 SBA. I 87 g8 87 : 2B A0 20 ' Q 20.¢
14 45 30,5 87 192 50 ! W27 .00 21 : 0 20,9
1% 70 898,359 &7 144 =3 ' 27 .00 il ! 9 24,9
15 75 A0%,.07 4? 121 52 i R 00 14 | 0 20,9
17 80 &11.80 &7 123 3] | A9 00 i1 d 9 20,9
18 BS 617,99 8? 121 v i .08 .00 5 ; 0 20.9
19 2 22.47 57 114 %2 i .05 00 4 ; 0 20,©
20 T 825.8! 87 104 53 i 0@ .00 ] ' 0 20.9
2 190 429,74 57 105 S ' 13 00 g : ) 20.9
22 105 634,83 'Y 102 51 ! V22 00 13 | 0 20.9
23 110 541,01 &7 110 3| i | .00 20 i 0 20,9
2 118 448,14 &7 113 52 : 39 00 - | 0 20,9
P 120 455,40 i .00 !
AVERABE 67.5 104,208 §53.2% ' A7 00 11.26087 ! 0 20.9
ittt ittt i it i 1 = = R T IC e R SRR RS R S S S S S oIS ST o Lo R R N F LTRSS NS S ES SRS
METER VOLUME = 129,79 1 ABS STACK PRES = 29,94 in, Hg
DRY BAS VOL,GCF = 121,10 43 KETBAS MOLC NT =z 28,80 lb/lh-acle
NATER VAROR VIOL = 2,52 442 STACK GRS VELD = 2I,%% ft/sec
45187 CONTENT = 02 NDIILE AREA = 0007497 §t2
#0L FRAC DRY BASs= .98 DUCT GASFLOMW.ACFMs 30225.49 CFN
DULT SASFLOK,SCFm= 30271.38 CFM
———- ====3) [SOKINETIC VARIATION = o040 %
4 1+ IZCES 1At ittt i1 ittt ittt it ittt ittt ittt 331+ttt it s sttt i+t iit ity




COURCE EMISTIONS TESTINE DATA SHEET
=szzszazs=zrazszac: szz=msoes Yttt i e R R e S e e Lttt e A P R E LR T T
Date 1% MAY B CONTROL FeORE NOIILE FITOT IMEINDEF
Tes: ¢ 4 Box b @4 1.0fy - 1.0, 4 E%2 LI oty - LB b
Run % ¢ & Delts He: Z.117%  Liper sBLASE Diew 1 JITET  Lpefficy (B Filtr #; -
tecationtLBNSY - Blde 210 Crot Fazy L9924 lengtn g - Leak re ¢ 007240
Sourze :103-IN Heat Set: - Heater ! - g 22in, W20
EneineeriSUI/BEL 2 et 3lLEa
ATMQSFUERE ECTIMATE DUET AREA
Aabign ¢ for Sratk gas iength: L H
Bergotery  29,%1in, He ary Kt ! 201n/1k-np] widthe B&in,
Sth Stan: =1,%0:6, W20 Water vap arez-1n2: ES04in, 2
pragers: 023 area-itly 18,222224%.2
44434 444 33141 FFd st it s it ittt sttt t it ittt At b et A P R Tt I H Pt i i+ P -ttt it 133ttt +1 1
Pers Sapcle  fas Stack  Meter  lapinger ' Valocity Orifice Capole
L bont Tiae  Meter  Teas alet Teac { Heae 4P Delta K Vaguus ! K1y 92
Nuazer  rmin) (fET) IFy Teso (F) {F) Vtin H2D) (in H20) (in Hp) : (X (X
! 0 T 43 I &l g 0 00 - ' 0 20,0
2 720,40 £3 7t bi | O D0 - i 0 0.9
3 10 720,40 L3 7¢ &1 | 00 A0 - ! 0 20.¢
2 1 720,40 47 7% ¢! ' Y T 1.0 | ¢ 0.9
] 200 724,82 87 et 44 ' .18 3.59 1.8 ! )] 20.¢
3 279,48 53 104 44 g 20 3.87 P 1 0 20,9
7 0 734.2R 63 12 4 ) W24 4,17 3.9 | 0 20.9
] T 780,00 81 116 49 ' 20 3.9% 4 : 0 0.9
9 40 744,80 63 1o oS H 00 .00 - ! ] 26,9
L 48 748,90 A2 {10 = ! B0 09 - | 0 20,9
11 0 TeL9Y 83 10 ] i Ry L 00 - | 0 0.9
e 4% M 110 hh ; L 3.52 3.3 : 0 20,9
13 &0 00 £3 1 48 : .18 7,52 1.5 i )] 0.9
1t L2 7EL40 83 118 30 | 22 4,34 4,2 | 0 20,9
I 75,29 81 121 3t | 2 4,20 4,2 ' 0 0.9
bé Te o Tad, 68 3 125 82 ! .2 f.2 4,2 ! 0 20,9
17 BO  Tev,97 XS 13 o7 ' 00 00 - ; 0 0.9
18 8% 785,97 63 108 57 : 00 00 - ' 0 20,9
19 0 749,97 83 107 8 1 .00 .00 - ; ] 20,9
20 ;T 785,97 b3 104 58 H 18 1.4 4,8 H 0 20,9
2! 100 774,84 &3 118 48 : .20 .94 4 ] ] 20.9
22 105 779.93 3 122 52 ' W21 5,19 4 | 0 20,9
27 110 78517 83 12 R | 20 £.01 i i ¢ 20.9
| 118 790,41 83 127 33 : W20 L.02 4 ' 0 20,9
g 120 79%.78 ! .00 '
AVERASE &3 106,75 53.41647 g .08 2,41 3965647 i 0 0.9
11t 41+ 15+ bt A3ttt 419 P AT I R R I T R S I I I B Y I N T I L R TR AR R 2RSS IR RS
METER VOLUME = 74,87 £t ABS STACK PRES = 29,80 in. Hg
DRY BAS YOL.5CF = 70,08 43 WETRAS MOLD KT = 28,80 lb/lb-agle
WATER VAPOR VL = L850 £¢2 ETACK BAS VELD = 14,94 ft/sec

%OIST CONTENT = 02
MOL FRAC DRY BASs V98

NOIILE ARER

= . 0008B42 f82

DUCT GASFLOW,ACFM= I3649,98 (PR
DUCT GASFLOK,SCFR= T3815.07 CFM

-------------------------- *> ISOKINETIC VAKIATION =

96,19 %

2 NI SRS S S C SIS IS TSR E SRS SICSECSESESRS
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SOURCE EXISSIONS TESTING DATA SHEET

L e e e e e b L e e e Tt s S T T Ty
Date 0% MAY B4 CONTROL PRORS NOIILE FITOT [®=INBEF
fest ¢ L} Box ¢ ! L.h,ot I.L. & ¢ .00 Lo,k 1.D, ¢ 1
Run & ) Delta We: 2,0026 Liner :RLASS Dian : 374 Coeffiz: .83 Filtr 4 -
LocationtLBNEY - Bldp 210 Crct Fac: 998 Length @ 7 Leak rt ¢ 0020
Source :10Z-0UT Heat Set: - Heater ! - g1 2%in. K20
tng:near:KIRK/FAN K20 paunt 53, 6al
ATMDSPHERE ECTIMATE DUCT AREA
Gaprent S8F Stack gas tength: édin, dia.
Baromter:  29,%1in, Kg gry wt i 291k/1b-n0! widthi - in.
Bp Slas A3in H20 kater vap area-in2: 27in2
prosers: 02 area-éily 22,3402848.2
I LS IE IS SIS IS S ST TS s R T I I s IS I I TSR IS SIS TR SIS RIS C ST ETCTIC T IS I TS ST I IS ST C IS IISEEIISISCICSIEEZED
Pere Sascle  Gas Statk  Meter  leninger i Yelocity Orifice Samole ;
L Foint Tiee  Meter  Temo  Inlet Tean | Head dP  Delta H VYacuua H £o2 02
Number  (sin) R343) (F!  Temn (F) tF) }otin HZ9) (in H2D)  lin He) : % 89
i 0 bEL.02 b bS &0 i 20 5,83 3] i 0 0@
2 g 00 1] 87 45 ! .29 b.69 13 i 0 20.9
3 0 89,98 £é % £l ) 2 8,10 1 ! 0 20,9
¢ 15 474,88 be 104 34 ! 21 5.00 9 : 9 20,9
4 20 4BL.I6 13 10% LH ' 17 4,08 7 ! 0 20,9
5 2% 6BR.00 kb 104 o ! 10 2,18 S ; 0 20,9
7 30 495,47 k& 160 ot J 03 J1 I i ¢ 0.9
8 KR PR b8 ez 54 H 04 94 3 i 0 20.9
¢ 40 599,37 bt 93 €3 ! A5 1.17 M ! 0 20,9
10 8 72241 bé 28 %3 : .07 1,63 4 i 0 20.9
13| ¢ 704,00 ke 100 S ; .49 2,17 £ i 0 20,9
12 3T 708,909 s 100 02 ' .00 213 5 i 0 20.9
13 80 714,12 83 79 i | 34 7.7% 13 ' 0 20,9
14 65 720,08 bé 22 49 ' 32 .24 14 ! 0 20.9
15 790 19,2 1 1l g ! ol 174 i3 : ¢ 20,9
15 7% 734,90 kb 14 54 ' 28 7.05 12 ! 0 20,9
17 80 744,40 k& 19 & : 2 8,89 £ : 0 0.9
18 85 750.%0 kb 3% : : 40 243 5 ) 0 20.9
19 °0 7L g3 bb i3 o i 04 97 3 g 0 20.9
20 8% 7%0,10 bb 197 53 : 08 1,44 4 : 0 20,9
Fy; 100 762,83 13 108 o4 ! 08 1.91 4 ; )] 20,9
22 105 764,49 b4 103 s ! 10 .18 ] ; 0 20,9
23 10 770,80 bé 503 p i A3 .10 & | 0 20,9
24 HE 775,69 bé 108 S | A8 3.84 I i 0 20,9
28 120 781,04 ' 00 g
AVERAGE $E. 95877 101,2917  Il.e2E I A4 el 7.2 ' 0 -0,9
3t ittt it ittt i ttit et bttt it id ittt ittt sttty -4 SSCC SRS oI CaCI oSS E T TS TESSST oIz IITEESS
METEE VOLUME = 124,58 443 ABS STACK PRES = 29,97 in, Mg
DRy 546 VOL,S5CF = 118,18 43 WETGAS MOLC WT = 28,80 lb/iz-moie
ATER VAPOR VDL = 2.52 $41 STACK GAS VELC = 21,00 ft/sec
40157 CONTENT = 02 NGIILE AREA = 0007529 £12
MOL FRAC DRY 5ASs ] DUCT BASFLOW.ACFMz 27540,15 CFM
DUCT BASFLON,SCFM= 27747.24 CFR
----- —ee »» 1EOKINETIC VARIATION = 104,00 %
PPttt ittt e b r bt b i F I p b3 322223232t 122311ttt sttt it tigiitttii ittt ittt it sttt i+ttt tsis it ti s ettt

-]

B-2




-=gF--

0
0
0

1€
e

7

X

‘e
L
1e

0
2
IOI

g
) -

7

~<SOFT ¢pa-

0
0
0
, 1872933
L13T006
(4708R99
(4178806
E7T2899
0
0
v
3872983
JALITION
424264)
4258800
4778899
¢
0
l‘l
T80
AZTIZH
,ATERE99
4728899

27902

INITIAL VELDTITY TRAVERSE DATA AND CALTULATIONS

DRTE Il My @

SCRUBRER: :02-1N/IPPACTOR

TEer -
RilN H

0729287

N AN, SR N 4

s



=gFee o236 gP. INITIAL VELDTITY TRRVERED DE7E AND

andd ! TR Y -

TZTiiisszassrzrsrzaexe

i JLES08LL

28 + 5099020

e LEOQALL DATE  iZh MAY &4

JiE 4242641

2 ET208Y SCRUBRER: 10X-CUT/IXPACTOR
08 2840490

07 s LA TEET ¢ €

12 JI854102

il 4850815 FUN I

N VEE8TTH

37 JHOEZTEY
44 4782330

i AT
- 872138
B N
B (3872933
A3 S EDETES
02 2828427
W Gé .
08 (2828427
T ITRLAET
2 JETR2ETS
.28 oTETiET
35 N
SECRsUEEyCSsszsETRRYEgz==3x

4262908 P AVE = 1817238

B-29
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IMPACTOR TESTING DATHA SHEET

EInzzErsEToasEaEE: =====I=l====!t=8==:8=l=:l=====SB====l=llI:!:lI!I!ll:t:ltltt:%:!!:t!=t=ll=:====l=l:ll:ll!!llt:llll:ll!l#!!lll
Date 2 mpv | [ONTROL PROBE NCIILE PITOY [MPINGER
Tost ¥ 2 For 8 3 2 LI, #1102 Y A B HR BT L ¢ g
Run & ! Deits ¥4: T,001¢  Liper @ SETEEL Dian 1 2T Pamdfips .75 Filte &y -
~CSRLICRILENEY - Bldo 210 [ezt Fazp 0078 famndy g 4 Leab 4 T
Sourze 107 IN ' Hgat Set: - Heater ¢ - g "tia, HIE
IngingartbinKITAN KID gaime R )
ATHOgpuCSE ESTINGTE DUCT ARER
Eptiant ¢IF Stach s langthy B4in,
Bareatery  19,Gkin, W frv wt ! [N JALET EY wigkhy éin,
I Rty el Rpia, MDD Kiter vio el RMin2
presors: 427 draq-fily TELITIINNE D
t:======:tttlttltsl!lt#:ll:l!l====llllltl!llllIlllIltltlllllllllllllllIIIIIIIIIIIIIIIIlllllll!IIIIllllIlllllllllllllllllllllll
Peet Simale  Cag Slazk Meler  laoinger » Velazity Orifize Samnle '
{ Peint Tine  Meter Temy  Inlgt enc CHed 4% Delta ¥ Vazeue ! e 2
Nueker  (pim) 187y 1EY Tapp Y (e PN MDD G MM tia W ' x 44

1 0 7%, 70t w07 TLYn ! 07 27 N | % N

2 40 BETLO0 M9 s e s ' N7 7 N ! 9 2.9

3 - - - - - ! - - - H 0 0.0

4 - - - - - ! - - . ! 0 20,9

: - - - - . ! - - - DM

AVERAGE 7t

33133

A F TLIs ' 07 <7 PP ' 0 0.9

METER VLT . BL.6E 447 RES STALX PRET

¢ ¢ = 20,7 i we
TV IS UMLECT e T2 AT METRSMOLDWT k3678 1b/1nemsls
KATER VRPOP VOL x G ELSRT ETACK GAS VELD = 14,19 fi/sec
V15T SONTENT s .02 NOIZLE AREA s 00032:0 442
ML CEAC DRY Gase .98 DUCT GASFLOY,ACEW= 11011,78 rrw

DUCT BASFLOK, §0CHe 31684 02 rop

TTTTeeResvtesscceeeeenotd [SOKINETIC VERIATION = 1007

vl f
Il"'lg==I'3'Itlll:lll.:t'l‘lllgllt"l"t‘lIIIll““l“.:‘gi!"‘.:"is!'l':ll"E:"EEIIEIB‘IBIEEHEllll..I"‘l'&lt‘l‘ll!‘:‘gi"

B-3Q




NPRTITOR TESTINE DATA GHEET
========:==3=:====:=H:=====.==’=====R=======================5=======================2=S%It==3===t==E::::t:'!::::====E==:======
Date ;20 mevoge CONTROL PEORE NCIlLE pITCcT IMPINGER
Test & s Bax 4 o € [P RIS PR B LD, kg -t LI 4y -3
Run & ! Delts M&: [,B088 Limer 1 SE 215 Dian : ,242 Copséicy £ Filtr & -
SSTEUIEMILENGY - Bige 20 Trod Pz L999¢ learth 7 Ledh #4 BGIET
Sch:e p0-mr Heat Sety = Heater @ - 8. cfin, HIG
ngineen PR /REL B0 piimg Lol
RTHSERUEDE ESTIMATE DUZT ARZA
sient hoF Stack qas lengthy Min, 2,
Barogtar: 28 3kin, Hn grv Wt Oth/ -nsl widtht = in,
Itk Etaky Dhin, K20 Katem vag ver-indy M)
prosart: R area-+tg: 11,7802841.2
328 ll=B=I!==t=l=88883====lt=l!:!lll==l!=8IlI!:IIllllslIlllllllll!lllllllllll!l!!ll'l!ll'lllllllllllllIIIIIIIIIIIIIIIIIII
Port Taecle  fus Stack  Meter  laginger i Velecity Orifice Sample .
t Ppint Tiag  Meler Temn  Inlat Tew) P Head €% Delta M Vacuun ! e 2
Number  fpin) il (Y Tam (Fy 0 R) 1 o(in M2D) rin M2O)  fin Mgl | (%) {8

it it L L L L T

1 0 78822 ALYt ger 0,87 ! .18 7 : ; 0 o5
2 A6 90% T g7t ROk RH LY ! 8 T 3 ' i 20,9
3 - - . - . ! - - - 0 o0
! - - - - - ! - - - } h 0.9
5 - - - - . ! - - - 0 e
AVERAzE 66,7F  ES.5E fp a7 ! A8 g 7 ! ) 0.9

..::28:8I=8===:====283322832Etl:28===tl=l!!===lS!3!3!‘8‘33!2!3.SIlSSREIIIIIIIIll!ll!tlllBIllﬂll!llllIlllll'llllllllllllllllll

NE™SE voLuwe s HLETET RS STAIPREE & 26,84 in, Mg
RV AT UDLLETE = LLELD MT O WETSAT NDLS WS s 26,77 1b/!scanle
NATEE VBPOR UDL & 214 et STATY £AS VELD s :4.:3 ft/gac
0L TRAC DRV £ASs .88 DUCT GASFLOY, 3c5s :15::.?: o

DUST BASTLON,Z0C%a 71847,28 (EN
Tmememmessesscescnemaaeeooty TERCINETIC VARIATION = N

BS-l:llllEt::-2‘38838823-EISSSSSIRRSIISCSllltl!Sllltlllfllllllﬂilllﬂtllllllllllllllllllll‘ll‘!llll‘!llll‘l




Ld

'
[MPETTLT TEaTing nete gquse”
==========8=l===!2:322!282:==:I=======================t=:=====!=!=========Bk3:===l====3383382=======¢B==S==8======llllﬁttt===!
Date  (limivu CoNTEQ 43413 NEIILE FTET a4 i34
TpEt & s =T T B O B ho el Wl 5
Run & z Delte ¥ 2.0008  Lingr : STESL  Dias ;.o Coedfizy 72 Filtr & -
SCTELIONILENDY - Bler DI Dot fan (0827 tengtt o 10 Ledk et L0084
Scurze 1i0l-IN Heg! fet: - Fgater 1 - g TTig. ot
InzinesrtKIRC/EAN K2 2uim el

RTDEPHERE ESTIMRTE DUCT AREA
Aaient ;13 Stack sas Tengtht Bbin.
Bareater:  29.Ekin, Mg drv wt 918/ b-nol width: sdin,
Heftatr «1,%0is, WD Kitegr vao ree-inl: $504in.2
prosorss v area=stly TR, IIIIIEL.D

'==I5=8=IlllllEE:::S!:l!Bll!:!::B=IBBB=2!=====I!==lESSIESRBBISIEllSllllllllIIIIEEISSEBRBIIEIIIIIIIEIII.!I.'!'IIEIIllIllllt!!ll

Fert Sapnle S Slack Meter  leninger o Velazity Oritizy Sasnls :
Y Point Sl Metem Temr  Inlet Tess PHeag £f Deita B Varuua ! &R 92

Nugser  fain}  (442) (F* Temg (F) (5} PoLin D) Tin RID) tis kg) : (%) (%
H 0 8120 8.4 (00,8 as ! A7 . : ; ] e
2 JENOFELGE 454 10048 9 ' 07 . 2 ' o 29,9
3 - - - - - ; - - - ! 0 0.8
4 - - - - - ! - - - : 6 0.9
3 - - - - - ; - - -

AVERAZE

-
NETIF VoM .

B3, 20 &7 AZE STACK PPES & 29,7% ip, Hg
SRV RAT VI, 3T . NI 3 HETIAT ML WY W 38,30 15/)n-nole
WATEE VEFOER vat = A6 £43 STACK GAS VELD = 14,14 4t/sec
VIIST INTENT . 02 NCITLE ARE4 =L 0007247 12
MOL FRAD TRV sats ] DUCT SRSLOW,AIEMs 1189%,18 fr¥
DUTT GREFLOR, 3IPNs 11424, % LFM

TTTTeenessesscoeoseoeeoty ISOKINETIC VARIATION = 12T.00 %
===========!33:2========3BSE“S:SI'I!'!RISESSERSSIﬁISSSSIIBSIREIEBSIIIBIBIISESISIIIlltll!l'l‘lIBtl8EIIltlt!tllgﬂtltlllIlllllll




IMPRCTIR TIITINE DETR SwEDT
========3==!:=:========8======5==l:==========B=:=:======B========B!RElll:llStl::Il%lBl!ttlIERRSERRI!!R!IIIIIIIIIIIIIIIIllll'll
Date 28 M2y B4 CONTRIL FRO2E NOIILE PITET [MPINGER
Test 4 c Eox & ¢ - DB TR IO #: t4n, LD, ¢ 71 A -
fur & : Peite H8: [,BBOE Liner : 5% 2(¢ Diag : .08 Ssadfic: LBE Filir & -
czatiensL3NSY - Bléz 210 Oret Tagy ,995¢ Length 3 7 Leak rt e 007:4a
Sourze 1CI-DUT Heat Sei: - Hegter 1 - g I%in, HIC
Rgineer:POR/BEL WA giine 7l
ATMCSPHERE EETINATE DUCT ARER
abient 80F Stazk qus lengtht tdin, din
Barzeter:  I°.Bin, g drv ot 2915/1b-e0! witdthy - in,
EH AN JA0in, H20 Water van irgy-ind: 2Tin,2
pragart: 02 area-ftar 71,740284t,2
i==========8!!2==l$=======3l:RSHE!BSSER!BI!I!S:SSII!lt!!lBSBIBREII!llatllIIIIHBE‘IIRIIIIIIIIIIIItlll!!llll'llllll!lll'tl'll'll
Fort Sapels  Sas Etack  Meter lesinger PVeloeity Drifica Sagole ]
b Pint Tine  Meter  Tear  lnlet Teas c Head 4% Delta H Vacuue ! 02 02
Nugder  (ain)  (§40) (F}  Teag {F) {F} v Lin B20) ({n HIC) i Hg) ! (%} ]

! A HN - b6 §1,42 £ ' .18 7 10 ' 0 0.8

2 188 999,41 4 1.3 3 ! Y| 17 10 ' 0 pit ]

3 - - - - ' - - - ' 0 269

4 - - - - - ! - - - ! il %.9

s - . - - - ' - - - | 0 5.7
AVZREG & 03,13 £l g W15 7 10 ' 9 6.9
SExgzsEsizzoetrc

METER vOLvE 748 45T ABS STACK PRES

2 2
RY GAS VOL.80F = 7,89 #t3 NITBAS MOLC WT =
WATZR VAPOR YO = 145 $47 STACK GRS VELD =
MRIST CONTENT e 02 NOIILE ARER s
NOL SRAC DFY GASs .58 DUCT GASFLOW,ACFMs
DUCT BREFLON. SCFNe
""""""""""""""""" »» [SOKINETIC VARIATION =
iZERsIcELIgECEERSTRESE

<%.86 in, Hg

28,78 1&/1b-scle

24,59 ftisee

161,61

0003274 $t2
774,81 LR
31823,68 CFM

-
LY

B-33
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-=gf--  --20RT gF-- INITIAL VELODITY TRAVERSE DATE AND CALCULATIONS
stIzEsTETSzazsEosEERERE

20 4705832

223 4795832

2 AET215E DATE 128 MAY 81
19 (4258098

A IMATLY ECRUBBER: 1 04-1K

¢ 0

0 ] TEST 1 8

24 .489geTe

2 JHT21TE RUN vl

2 JAAT2136

A7 4127108
W21 ATE2TTS
o 318227

05 2235048
V26 . 5099020

27682
2 4472434
A9 e
214582
28 ,%201503
TN S TV
O3 824483
RN T
i 6
eSS SSssasTSno Iz a2y
4246601 ¢ WVZ = 1803438

A g



SQURCS EMISSIONE TESTING DATA SHMEET
R S e T e L e e L T e e T PP T I T
Pate 127 pay 8¢ CONTROL ogpes NCIILE FITOT IMPINEER
Test ¢ & Bex ¢ 17 LDh.oe: 2 0L 1t Lhobr 2 LE b 7
Rur & ! Deite H8; 2,002  Liner :BLACS Dies 1,374 Coeéficy .8 Filtr & -
SOIALISRILENGY - Blde 210 Cret Faz: 9953 iengtn i 10 Leat rt ¢ L0l
Source :104-IN Hest Set: - Heater © - L 2%in, K20
InginesrKIRK/TAN K20 ga:n: 34, 4a]
ATMDSPHERE ESTIMATE DUCT ARER
Aetient | seF Starck gas length: 43,
Baroseer:  20,82in, Hg dry wt ! 2910 /1 0-e! wWidthe Bbin,
Stk Stats =it E20 Kzter var area=ind; 3e8in. 2
prasert: 02 arex-<izr 2%,8B0%64t,2
BRI I E DI S T S I S T E TSN N T SS I TSI E T LI I ST TR I TS SS R T RrT ST CC I TEO R e R R PP TS SIS oSS S S S SSSRY
Port Caimale Bas Stack Meter Impinger i Velocity Orifice Sumole
L Ppint Tisg  Meter  Tear  Inlet Tenp } Head 4P Delta ¥ Vacuua ' ca2 1y
Nupder (ain} tés7) {F}  Tear (F) (F volin HZBY lin W20)  (in Hp) } (% %
H 0 12 M &7 52 ] ves 4,7 12 : 0 20,9
2 ¢ L7 &5 g2 48 H W21 4,44 12 ' 0 20.9
3 g g5 bk 03 84 | 19 &1 10 ' ) 20.9
] i2 14,12 63 99 72 ] 19 4,16 10 ! 4 20,9
] 18 1R, 4b 43 106 62 | A0 2,22 & i 0 20,9
5 20 22,33 43 105 ] : .00 09 0 i ¢ 20,9
7 24227 g3 97 57 H 00 00 0 i 0 20,9
8 28 2.0 6% 88 60 H 7 £.79 1 : 0 20,9
9 12 27,92 &3 %0 b i 21 4,52 11 i 0 20,9
10 A 12,64 43 Lkl 47 i b 3.5 8 i ] 20.9
t! & 37,00 6% 108 0 H 18 3,58 ‘8 : 0 20,9
12 4 41,24 63 109 1 ' 220 L | ! 0 20.9
13 48 4%5.BB 6% 113 3 ' 09 202 ] ' 0 20.9
14 32 49,44 63 i 32 H .01 22 ? i 0 20,9
15 < £1.03 835 102 20 ' o .28 12 ' 0 20,9
18 & 55,15 &3 114 53 ! 07 .82 q | ¢ 20,9
17 44 £9.813 £35 98 <9 ; A7 MY ° : 0 0.9
18 L8 4,15 &% 108 21 ! 18 1,55 9 g 0 20.9
19 71 4B.4% Y] 112 M ' 9 4,26 10 ' 6 20,9
20 7% 7301 &5 114 i3 i W29 $.82 13 ] 0 20,9
21 B0 78,20 '] 124 ] i 27 8. 14 15 ' 0 0.9
22 B B4 &% 124 53 i 32 .32 17 ! { 20.9
23 8F B9, 84 69 129 ok ! 33 7,81 18 ' 0 20,9
24 92 9L.74 b3 132 £l i W23 .79 13 H 0 20.9
b 8 101,29 ' 00 !
AVERABE 6L, 041567 104, 93BT 54.91687 ] Y- 4,04 ' 0 20.9
L N L R R S S R RIS E RS S SdLoCsE s R L I oS S S N S S e RS SRS S SRS R S I R R S R R S R I S S S S Y S E R S S S S S S ST Sz o R SR TR E TS E RS,
METER VOLUME = 100,B0 ft3 ABS STACK PREE = 29,74 in, Hg
DRY GAS VOL,8CF = 94,78 $13 WETBAS MOLC WT = 28,80 1b/lb-mole
{ATER VAPOR VOL = £.62 F121 STACK BAS VELD = 20,33 ft/sec
MOIST CONTERT = .02 KOZILE AREA = 0007629 £t2
MOL FEAC DRY BASs .98 DUCT GASFLOW,ACFM= 72276.82 CFNM
BICT HASFLOW,SEFM= 32242.43 CFN
-------------------------- ¥y TROKINETIC VARIATION = 103,07 %
e E R R T IS N S S S L R R L I TR T T TN SR I T N TR I E IR TR TN NI L ST NI TSI SIS S TSI ST S EECSECEREERT

B-35




ZZEssSSosxsSESSSSaissSsESSsIEsssszssazes It R s e R A e e e S T TP Y P PP P T P T T VI T PP E P L T T
25 MAY B4 CONTROL PROBE NOIILE PITOT [MFINBER
b Box ¢ 1 & L0, 82 1.0, & ¢ BR=D e, #: 2 LD 4 b
Run & 2 Dalta WA 2,007  Liner 18UASS Diaa 3 .\ T4! Coetdin: .8 Filer -
.ocationi BNSY - Biog 210 Crzt Fali 9983 Length i 10 Leax rt i L003c8n
Scurze :i04-IN Heat Set: - Hezter | .= 8 2%im, HI0
Sngineer:FAN/BEL H20 caint 34,38l
ATHOSFRERE ESTIMATE DUCT ARES
fabient 5EF Stack gis iength: 86, Sin,
Baromter:  29,EZin, Mo grv Wt i 291871020l width: £2in,
Sth &tas: ~1.101n, K20 Water vap area-inl: 8300, 2
prooort: 02 area-ft2; 25,279174t.2
(3333113331t tititt ittt ittt ittt it t3t3t3ia i1+ttt + ittt it ttitri ittt st tttdsiiitiitl]
Port Sasple  Cas Stack  Meter  Imdinger ! Velocity Orifice Sample g
t Point Trae  fMeter  Tear Inlet Teap | Kead dP  Delta H Vacuua { o2 02
Nusder  (min)  {ftd} (F}  Temp (F} (P b lin H20} {in H20) (in Hp} | %) ¥¥ ;
CL LT T T P e D e T P e P e L e T R L D P PR P LD D DL DD P L P D e L L e e D L L P L P L LT f!
1 0 102,17 &4 77 44 J 24 4,19 i ' 0 9
2 & 107,92 Y} € 40 ' 24 4,52 11 ! 0 20.9
1 B 110,40 YT 4 L0 T 0o 0 0.9 . !)
4 120 g8 LY e 49 i sl 1,88 10 ] 0 0.9
3 1 120,87 b 11 19! 1 eil .14 b ' 0 0.7
] 200 126,17 54 110 &1 ' 00 .00 b g 0 20,9 ' :)
7 44,0 &4 110 ! ' il 00 & ' 0 20,9
] 22 124,17 &4 110 £l : 27 5.2 14 ; 0 20.9
g 712908 &4 102 T4 : 22 4,21 10 : 0 0.9 ~
e k1,82 £4 104 50 i .20 1.8% 10 : 0 20.9
H 4 118,19 b4 11 £ i A7 LA g ! 0 20,9
[2 8 142,30 b4 114 < ' 21 4,10 10 ' 0 20.9
13 48 00 54 1h B ! 1 .46 b : ¢ 20.9
18 € 18,12 B4 114 5 d 03 .59 3 | 0 0.9
1< sy 152.TT g4 107 <0 : .28 4 13 : 0 0.9
14 3 197,03 £ 114 02 ! 08 Y s i 0 20,9
17 &4 1ALLTH 61 o8 <8 ] A7 e g H 0 0.9
8 LB 185,79 b4 103 4 ; e 3,07 8 : ¢ 20,9
1% 72 149,82 bd 108 £0 ' .19 T.87 § ' 0 9.9
20 78 174,08 b4 113 ] i v 28 507 12 ' 0 20,9
21 BO 179,17 &4 118 o | . $.90 15 ' 0 20,9
22 B4 184,52 3 123 b ' 33 6,58 17 : 0 20,9
23 88 190,23 83 i oh | 33 6,59 17 ' 9 20,9
e} 92 196,00 63 129 3% i 4 8,83 17 ' 0 0.9
25 9% 201,79 ' 00 '
AVERABE 63,875 109,379 $1,58333 ' A7 3,76 10,08333 | 0 20,9
SRt e R SRR T I R e R I R I e S SIS IR SR T AR AR AR E SRR IESS SR ERREED NN ST IESEISSREIIESIRIEIDIES

METER VOLUME 99,27 #3 ABS STACK PRES

DRY eAS VOL.8CF = 92.54 §41 KETEAS MOLC WT =
WETER VAPOR V0L = L.&1 #t3 ETACK GRS VELD =
%DIST CONTENT = .02 NOIILE AREA z
MOL FRAC DRY EAS= .98 DUCT BASFLOW,ACFN=

DUCT BASFLOW.SCFM=

»» ISOKINETIC VARIATION =

e e e e T e i PR T T e T e L P e P PR P e e T AT e T R P ey IS P i

29.74 ia, Mg

26.80 1b/12-acle

21,99 ¢t/sec
0007108 $42
32687.69 CFM
3274589 CFN

104,33 4
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SOURTE SXISEIONG TESTING DeTE SHEET

L T P e Y S E S P L R R E R i S e T B P S R A N
Date 12t ®py 84 CONTROL PROBE NDITLE FITCT IMPINEER
Test ¢ b Box ¢ 1 % Lhoty 2 LD, &1 BM-3 IO, #: 2 LD 2 S
Run & ¢ M Pelta He: 2,002  Liner :B5LASS Diapn 1 34 Coeéfiz: .6 Filtr & -
secationiLBRSY - Blog 210 Crot Fazr 9951 Lensin @ 10 Leak re ¢ 002c4n
Source 1104-IN Heat Set: - Heatar 1 - 8. Zkin, H20
Iagineer: POR/FAN H20 garns 38, 18]
ATMOSPRERE ESTIMATE DUCT AREA
fezient T0F Etack gis tength: B&.5in,
Baromter:  29.8Bin, Hg ury Wt ! 201k /ip-ncl wigth: £2in,
Stk Stat:  -L,i0in, H20 Keter vip greasind 3533in.2
progerst 27 grea=ftdy 2T.2001744.2
So L CEEERITITITII S oSN OE R EI IO TIIISITCICCTITEISESEESIZSSIZITITEEIET TEECSSSISSSEER RN LT IR R SR EIIC TN R EF IR T ES TSRS
Par+ Szanle Gas 8tack Meter  lscinger | Velozity Orifice Samsle H
k Feunt Tine  Meter  Tean  Inlet Tapn | Head 9P Delta M Vacuue | e 02
Nusber  {ain) ($¢2) (Fy  Tess (F) (F) Porin H20) (in H20)  (in Hg) ' (X 44
l 0 202,17 &8 70 43 | W23 LY 10 | 0 ro
2 4 207,50 49 g4 ¥ | .24 4,68 19 : 0 20.9
3 8 2.7 &9 o o ! 19 378 1 ' 0 ri
4 2 b1 48 ¢4 54 ! .19 178 $ | 0 20.9
] 16 220,40 89 o7 ks H A9 1,%¢ 9 : 0 .0
‘ 20 223,80 £8 &4 55 ' 200 00 3 | 0 20,9
7 24 221,80 &9 ¢l = ' 09 ,00 3 ' 0 0.9
§ B 224,74 ¢9 20 3 : v 22 4,33 10 ' 0 20,9
9 2022847 &7 87 B ' 2l 4,13 9 ! 0 0.9
10 & 712,98 60 e 34 ' .20 1.9 8 | 0 20.9
1 & 2.8 &8 100 o : 17 3,42 g ' 0 20,9
12 84 241,80 &9 101 ] ' .21 4,22 9 ! 0 20.9
13 48 245,30 89 102 57 ' DY 2.2t b ' 0 20.9
14 37 249,89 49 85 ] ' .08 1,19 L ' 0 20,9
g & %242 &9 90 4 ! .32 6,30 14 i 0 20,9
1% 60 258,00 69 100 55 ' 08 1,80 b] ! 0 20,9
17 &4 761,08 48 s b1 i A7 3,32 8 | 0 20,9
18 68 24%.18 L9 92 s ' .18 1,36 8 ! 0 20.9
1¢ 72 289,41 89 97 54 i 2 1.99 9 ! 0 20,9
20 76 273,92 &9 10t 5 ! 27 5,42 12 ! 0 20,9
3 80  279.10 &9 103 7 : o3 £.88 15 | 0 20,9
22 B¢ 284,99 X 109 38 | .40 813 13 | 0 20.9
3 88 290,42 70 114 ok ; 33 8.77 15 ' ] 20,9
i 92 294,48 1o 114 3% g 34 6.98 13 i 0 20,9
28 9 302,47 g .00
AVERAGE ,B333F 95,91447 54,58313 : A7 1,98 9.418847 ! 0 20,9
Hi ittt it ittt st 21 2 2 L+ 134 49 BRI BRI T L S S S S S S S NN Ry R S TR TSR 2 SRS RSS2
METER VOLUME = 99,93 £t3 AES STACK PRES = 29.80 in. Hg
ORY B85 VOL,SCF = 95,67 43 WETGAS MOLC WT = 28,80 lb/lb-aple
NATEP YAPOR WOL = 1,79 #3 STACK BAS VELD = 22,18 ft/sec
401cT CONTENT = Q2 NOIILE ARZA = 0007304 $t2
MOL FRAC DRY GAS= .98 DUCT BASFLON,ACFM= 332865.13 CFM
DUCT GASFLOW,SCFM= 33078.50 CFNM
-------------------------- »y TSOKINETIC VARIATION = 104,00 %
=egsTiEZ2sazgIsr t 3 44243423431 SR DL SIS EESITEISICSESERESYSIERICE = -2 4 3 ESZIRIRSER

B-37




IMPACTOR TESTING LATA SHEE?

Lt e e I I I ]

Date  12& WAY 34 CORTROL PROBE NOIZLE PITOT IMEINGER
Test ¢ ¢ 7 Box ¢ 1 - LL# s 102 P BT Dby f0e2 LE # -
Rur ¢ 1 feltz R@: 2,002 Limer ¢ SS53tt  Diae ! .347 Coeddicy 78 Filtr & -
StationiLBNSY - Eidp 210 Zret Fazp L9983 Lenpth 10 Leak re 0zt
Source 1iGA-IN keat Sel: - Heater : - f: 2tin, AL
tngineer:PON/FAN KT gaims libal
ATMOSRRER ESTIMATE DUCT AREA
aatient 3 T4F Stack pas length: Bsdia.
Barsater:  I%.ESin. Hg gry wt g 231b/lh-a0) witth: LSO
3tk 3tasr -1 10in, H20 Nater vap arek-indy Te8Rin.2
prooers: D17 arpa-ft; 2T aR0%480.2
ESSBESEI%Il::tlt:l!l!!&lllIIRERIISIIll!!litllllllIlllllIllIlllIltIlllllllllllllllllllll!llllllIlll[lllIlllllll'llllll'llllllll
Port Sisnle  Bag Stack  Meter  lapinger P Velocity Dritice Samole '
b Point Ting  Mpter  Tesr  Inlet Teng 1 Head €8 Dalta M Vazuua | £o2 02
Nuzeer  fain) (6D (Fl Teao (F) (P} P H20) tin K20)  tia Mgl ! 3] (%

! 6 WLy 72,7 09,7 TILae H 18 150 7 ! 0 0.9

2 IO T 20 .Y tEee ! 18 M 7 t i 2.9

3 - . - - - ! - - - ! 0 0.8

¢ . - - - - ! - - - ! 0 0.9

g - - - - - ) - - - ! 0 0.9
AVERARE &7 1091 ftpe g (18 kR 7 ' ¢ .9
CESISE2IT2RNZTTESS

= 192,22 4t
DRY 545 VDL.E2T = 180,44 44
NATER USBOR VDL s 2,00 44
NOIST CONTENT = 02
MCL SRAC DFY 5AS= %9
-------------------------- w1

28==2!828:!3:2.:32!88!!25:!!'3

3 438 STACK PRES = 29,80 in. We
3 WETGAS MOLC WT = 28,84 1b/ib-nale
3 STACK GAS VELD s 22,28 ft/sec
NJZILE 4REA v 0007345 $42
DUCT SASFLON.ACFMs 13807,88 CF¥
DUCT GASELON,§CFue 33374.18 CFN
SCXINETIC VAFIATION = 105,04 X%

==I==IS!====8IE!:8288838!8!!33833!=II=:=I=BBIEIIR'==!2=
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NPACTIF TESTINE DATE SHEEY

SETEIETRIpTIErocToECESSTCEgETICISE ---xlt==========22=$====l====!23:!323::32===l====l==lll==I======ll====l:l!:=l=t==!=!ll8llll
Dite 135 mav 84 CONTROL PROBE NCIILE PITOT I#PINESF
Test ¢ 7 Bor ¢ ¢ % T B T Lho4 - I.D, &1 102 .0 #:7
fun § : Deliz HE: 2,002  Liner 1 8S2¢  Diaa .5 Coetfics .78 Filtr % -
SazationilBNSY - Blgp 210 Lrot Faco 9923 Length i 10 Leak ré : JDlécie
Source ;104-IM Heat Set: - Heater ; - g 20ip, H2
.anineR™iTAN/OON K20 taimy 3 )
ATMOSPUERE ESTIMATE DUCT ARER
‘wbient LoF Stack qus lengthe gin,
Baroster: 2%.Ein, Hp gry wt ! 2810/ k=nsl width: £lin,
Itk thatr -l 10in, K20 Waier vao ree=indt I598in.2
prodor: i grea-stl: 27, hE0CASL.Z
:!le:S:===R=ﬂ!:!tl::!&E!!:!t‘!!l:%tl!l!!l!!l:!i!i!!‘l:l‘38!tlll!88=llltalsllkllzlttllIIIIIIIIIIIIIIIIIIIIIIlll!ll'!lllllllll.
Port Simzie  Fag Stack Meter lacinger v Velzaity Orifice Saanle !
Yoeaint Tise  Meter  Tees  Inlet Tes | Head 4 Delti K Vatuua ! iy, 174
Nuzter  fpin}  (FLD) {(Fi Tems (F}  (F) Uotin H20M {in HIB  (in Hp) | ) (%}

1 0 SO0.TY  BEIYOL0EAT TLEY i ' B T.H £.7 | 0 269

2 60 53,09 4837 0k87 B447 g 1B Y1 ) €7 : ¢ 0.9

3 - - - - - ! - - - | 0 0.9

4 - - - . - ' - - - ! 0 20.%

] - - - - - ' - - - ; 0 0.9
AVERAZE 86,17 106,47 E447 ! V{8 J.b4 &7 ' 0 0.9

S EERIIZIEE IR I R I I IR I R R E RN I R I TN I A R R R R S X RS I C I R S R IR R E R R X R ESEIEIRREEEERREARIXSEREESESEARRARENARE

NETER VOLIME = 47,31 £2

BY GAZS VOL.SCF = 63,00 f13

NATER VAPOR WOL = 1,10 €43

“IIST CONTENT = 02

0L ERAC DY GAGe 98
cemnemenne =% 18

ABS STACK PRES
HETEAS MOLC WT
STACK GaS VELD
NOIILE AREA

DUCT GASFLON.ACFN=
DUCT GASELDK, SCEMe

OXINETIC VARIATION =

29,72 in, Ho
28,79 1b/1b-acle

22,19 ft/ser

0007447 $t2
33030.28 (Fm
978

g,

108,12 %

SRR ETEEE IR IS I IR R I R R I I R N R I R R R P LN TR R R A R R RN RS T A E AR SRR IRIEEEZESEEIARAREANLRZRESRRRRERRAR




SETSSS:zgoszsgazesnzze

iwi

Izl
47
B
IST
43
A9
R
Izé
It

--------

“~5GFT dFes

(2099020
2914080
LEITA
7414198
(EEICOTC
(4ETTE39
(2528202
ALYFLY
SA0T124
JTETENS

£aTpoEs

Idwey (wm

6430744
(SEITAEE
141428
EOBCTAT
SIIT4T8

7
JTIAERSS
098020

-----------

£50I740

INITIAL VELDDITY TRAVERSE DATA AND ZALCULATIONS

DRTE 1l JLNS 84

SCSUBRER: 10%-IN

14227286
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4l o270 dEa. INITIAL VELZTITY TIAVEZST DETA AND DALSILaTioge
L33 2:3:::::232::8:!8!'
e
¥
28 BETT ol UMD st
O (4202998
e iraatep EOBUDECE, dpCLAre
e ob N
Ve ST TEET O r s
o TEETTA
' 36 y. RUN bl
4 JEINIT
h 0708204
¥ H 4708204
4E 16508207
63 &322203
4 36333I0
42 AL
4 W-LH I
s 204998
Al L
2L (H277250
L JETRITHE
I JETGEDN4
4 JERITINE
W AIIETEE
TEEsSEsssoTIIgslTEszEIiTes

7453 05 RVT x L a0828%
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...........................................................................................
S T T T T T T T T T Tt R e P e R R R P E R S e P R E P P T E T TP PP S S P yim

Date ;75 MRy B& LONTROL BRDEE MIlLE FITOT IMEINSEF
Test § 0 Box ¢ @ % I.h, #: 8 LI, ¢y &kt 1D, 41 8 IR 3
Fun & 1 ! Delta HE: {8989 Liner RLASS Dias ¢ 28 Copidizy BZ Filtr & -
_crationtLENEY - Bidg 210 frct Fag: 9951 fengtn i ] Leay vy Brin
Sourzs 3 19E-IN Heat Set: - Heater ! - g: ieir, K20
shoinger s KIRK/FAN K20 pain: 2%, 6l
ATHDSPHERE ESTINATE DUZT AREQ
4sxient ! 85*F Stack gas lengths {08in,
Baroater: 29.85in, He grv wi 2918/t b-arl wigth: Ilin,
S Stast  -l.90un. H20 Kater vap arei-ind e, 2
proport: 015 aree~*42y  ILIMt.I
e IS AS SR ST LI TR L oL IR R S LRI C R I S RN I PR T S I I NI N T N S IR I N S ISR P LTI RPN A DTS ETEEEEETEES
Port Sample  Gas Stack  Meter laninger i Velority Orifice Saaple !
¥ Coint Tise  Meter Tes: Inles Teas P oReaz ¢F Delti K Vizuus ' fe2 22
Nugder  (ain) (F£3) (F) Temp (F) {F) Colin E2O) (in H2DY  tin Hp) ; % %)
! 0 004,40 ? 78 7% ! 27 1.0t ) ' ) e
2 4 80,00 T ) 43 ; 30 1,40 ) i 0 20.9
3 g 908,87 70 9! 44 : Y 173 M | 0 6,9
¢ el LY £9 o4 47 | 1 TR T b ! 0 20.9
< 16 912,89 L9 Y &7 4 Pk 1.27 ) ' 0 20,9
i 0 915,58 1 81 49 H 43 1,66 b i 9 20,9
7 4 918,42 58 g: T : 48 1,94 s : 6 20,9
3 B §21.5 &9 87 52 } 5B .27 3 ' 0 20,9
° D9 &9 108 9 ! ved 120 4 ' 0 0.9
10 L 977,360 &8 19 82 : A2 A g : 0 20,9
11 . 97,53 58 114 3 : A7 1.93 < \ 8 0.9
12 a4 G319 b8 1:8 54 ; iE .27 ] ] 0 20,9
13 a8 937,03 68 i1 £ } 33 1.3 ] i 0 0.9
14 g2 Q18,7 68 17 54 H 40 1,64 5 ' 0 20,9
1% h 942,43 Y] 117 g5 ] 435 .88 s ) 0 0,9
18 50 9457 48 120 £2 ! - 2.1 5 ; 0 20,9
§7 g4 849,07 87 17 =t i ol 1,28 4 ! 0 20,9
8 88 95L,7% &7 114 40 ! 47 1,93 b ' 0 20.%
19 77 9%, 47 117 0 } e 2,18 ) ' 9 20,9
20 76 958,15 Y] 118 50 H V57 238 ) ! 0 20,9
21 80 941,54 87 113 ] H a9 1.20 4 ' ) 20,9
22 84 944,28 4B 112 30 g 37 I} 5 ! 0 20,9
23 88 247,07 47 12 ] ; A 1,68 - | 9 0.9
24 §2 970,08 Y 114 b ! 47 1,93 5 ! 0 20,9
s 2% 973,23 H 00 !
AVERAGE 68,125 104,9%87  =2,17% : 42 1,74 &, 9146587 i 0 20,9

I IPEIEEI RO C LIRS ST R O I S SIS A SISO SRS eSS SRS E NS SRRSO NESELESSErITRIRISEET

METER VOLUNE = 71,29 #¢3 ABS STACK PRES =  29.37 in, Hg
DRY BAS VOL,5CF = 68,73 11 WETGAS MWOLL ¥T = 28.B0 lb/lb-mole
WETER VAPQR VDL = 1,20 £13 STACK BAS VELD = ZL.97 ft/sec
MOIST CONTENT = .02 NDIILE AREA =, 0003274 42
HOL FRAC DRY GAS= 9 DUCT GRSFLOW,ACFM= 49278,97 CFM
DUCT BASFLON,SCFK= 484%¢.14 CFN
- - =>» IBOKINETIC VARIATION = 101,46 ¥
PR R R T s LD SIS IS O N IR S TSI oo IR IR TSI RS IS SIS IS O IET SRS ESISUTIETIILSITERTIZITY
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SOURCE EMISSIONE TESTINZ DATA SHEET
I TNt EsEssTEEESI I I TS S SIS S E SO TR ELEr LTI SC IS IIII SIS IR ITE oI IISECEIITIoICISEIEErSsSSISTIEITIZIZINEIZEZES
Date 11 MAY Bd CONTROL PROBE NSIILE PITOT IHPINGER
Test ¢ ¢ 10 Bor ¢ 3 Lot IO, #:30.00 LD e ) IO % 3
Ren & ! Delta HE: 2,01 Liner !BLASE Diam 1 244 Copééicr BS Filtr & -
~tcetiontUBNSY - Bldg 210 CLret Fae: 9979 length @ 6 Leak rt i ,O04zta
Source 1{0S-0UT Heat St - Heater ! = 8 22, HZ0
Ingineer:SUI/BEL K20 gaim: 2%, 1l
ATMOSPHERE ESTIMATE DUCT AREA
Gebient b4F Stach Qus . length: gbin, dia.
Baroeter:  29,8kin, Hg ary wt ¢ 2910/1b-10l widths -,
ShE Stal Ji7in, H20 Water vap area=in2:  M2i.2in2
progers: .02 aree=d42r 23 TIETMLLL
($4 33343473343 ¢ L P Rttt iititii ittt ittt ittt it i 4t ittt Rttt b 22t - TSSTITEEIIEY SSETEIC
Pors Samnle  Gas Steck  Meter  lapinger i Velocity Oridice Sample i
¥ Peime Tisg  Meter  Tees  Inlet Teno DHeas 4P Delta M VYatuua i pli 02
Numzer (nin) (ft3 () Teag (F} (F) Potin H20) Uin H2D)  (in Hgl i (1) 1)
| 0 368,90 &7 78 &9 ' 25 1.5 2.8 : 0 N
2 £ IN.e &b 8?7 49 i .39 1.72 2.8 g 0 20,9
3 g e ¢ 2 S0 ' Al 1.83 2.8 | 0 0.0
4 12 3769 £3 104 2 i 40 1.82 2.8 : ¢ 20.9
] T M 140 £2 ' 40 1.84 2.8 | ] 6.9
5 20 38z3 &3 113 52 ' W37 1.71 2.8 : ] 20.9
7 rLINN PR3 b3 115 £2 ! 2 1,48 2.8 ! 0 20,9
8 % 3BT %] 114 53 ' 30 1,19 B | 0 20,9
9 19,39 gz 118 3 ! 3 1,54 3 ! 0 0.9
10 36 395,04 s 1e oL ; 37 1,73 3 : 0 20.%
11 40 7eg.g2 &3 120 2 i 80 £.a87 2.4 ! 0 29,9
12 44 198,48 'H 122 33 ! A3 2,02 1.4 : 0 0.9
13 48 404,43 £7 106 &4 ! A8 2.09 .8 : 0 26,8
H 02 40440 53 114 b | 49 .27 4 | 0 20.9
1% 0 N1.00 &3 118 47 i A7 2.19 4 | 0 26,9
15 0 410,44 65 122 8 i ) 2,07 4 ! 0 20,9
t7 LI SV b4 12¢ 48 ! .41 .93 4 ' 0 0.9
18 88 414,82 o4 123 8 i .38 {.B0 4 ! 0 20,9
19 77 419,54 &4 128 49 : 40 1,99 4 | 0 20.¢9
20 T 422,44 4 [24 49 ' .43 2,01 3.8 | 0 20,9
2 80 42T,42 54 124 49 i 41 2,03 %8 : 0 20,9
22 B4 428.¢) 63 123 9 i 44 2,08 1.8 ! 0 20.9
23 BE 4313 &4 123 49 : R Y. 1,98 e | 0 20,9
24 92 434,38 63 123 30 : ) 1,73 3B ' 0 20,9
pid 98 437,2% | 00 :
AVZRABE £4,83377 14,5833 £1,88330 ! A0 1,86 1,425 | 0 20.9
TR C RS EEEEEREEE EERESSERSESRIREERS e EEREEEISSISSEIISSSISSISSESSS 4 SIS EREESERRSSEISSERISE SSSESeT
METIZ VOLUME = 6B.12 $4Z ABS STACK PRET = 29.87 in. Mo
DEY E4% VOL,8CF = 62,73 42 NETEAS MOLC T = 28,80 lb/lo-acle
WATER VAPOR VOL = 1,37 12 STACK BAS VELD = 5.89 ft/ses
#JIST CONTENT = 02 NQIILE AREA = 0003247 4t2
KOL FRAC DRY 3ASs 78 DUCT BASFLOW,ACFM= 90239.77 CFN
DUCT BASFLON,SCFM= S0442,86 CFM
-sserer-sssessemmcmonaaaaa)) [BOKINETIC VARIATION = 94,80 ¥
seemrEEE RN NS S S I R I EE SR SR EE S TSRS ESEED t 1+ 44 EESRECEESSRSSIZEEE REZERES SSEESEXSER
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SCURCE EMISSIONT TESTINZ DATE SHEZT

Pt T T T i sttt A R e et s 2 St b e i g 4 fTIsEESoSTofrosstaserasSsEegeasssuns
Date £21 MAY 84 CONTROL PROBE NOI2LE eITOT I%PINE
Test ¢ 10 Box ¢ @ & . I L vy BMei0 LD A T Y 4
Bun ¢ 2 Delta Hé: 1,981 iiner :ELASS Diae IV Cosédyzy B2 Filte -
Location:LBNSY - Elag 210 Crzd Fazp 9953 Lengen @ 2 Leax re ¢ Y |
Sourze :105-IN Heat Sett - Kgater | - ‘I 25in, K20
EngineeriFAN/KIRX R20 caim: 5. 7al
ATHOSPHERE ESTIMATE DUCT AREA
Angient : bOF © Btk ces . lenpth: $0Bin,
Faroatar: 29,8818, Y ary wWe ! FEI-ERS-3 L H widths liin,
Sty Stats =3.%0in, K20 Nzter vae grez=1nl! T38Bin.2
aroport: 018 area=ftds 23.2%¢4+.2
Pt i ti1 ittt it ettt el it ittt dtt i34t i bais 4t b3 144t 3343233144114 - T I3 T I A R I P+ 1 T 13
Cort Saaple  Gas tack  Meter  lasinger i Yelocity Qrifice Sasple !
t Faint Tipg  Meter  Temp Inlet Tesn i Head 4P Delta N Vacuus : £o? 02
Nueser  (mn) (fED) {Fy Teae (F} {F) P{in B2 in KZ0)  (in M) | (1) ¥4
1 0 .5 44 83 £2 ! it 99 3 d b 20,8
2 4 .8 13 86 e ' 7 1,31 3 : 0 20,9
3 8 8.13 b4 92 4] ' 43 .54 3 i 9 20,9
4 12 10,94 4 &7 43 ' e 1,85 4 | 9 20.9
] 6 14,02 Y- 9 3 i 32 113 3 ! 0 20.9
b 20 16,53 bb et 44 : 41 1,48 M i ¢ 0.9
7 % 19,28 b4 100 L4 ' 49 1.78 4 : 0 20,9
8 2 2.7 s HIM 1] ' B 13 4 : ] 0.9
¢ 3T0I8.82 &3 9% 3 ! 2 1.16 3 i 9 20.9
10 76 28.1% &S 100 44 ! A3 1,57 4 i 0 20.9
11 40 J0.85 M 104 47 : A9 1,80 4 i 0 20,9
12 a4 13,92 &5 108 4§ ' o 2,08 ') : 0 20,9
! 8 3714 &5 98 kL ' Rl t.14 3 H 0 20,9
14 ¥ 5 45 100 48 ' A3 1,57 ] ! 0 20,9
b 34 42,53 6% 104 4 H 4B 1,76 ) : 0 20,9
14 &)  45,% N 1086 50 ' . 1,99 4 : 0 20.¢9
i7 b4 48,73 &4 100 83 ' g2 117 3 ' 0 20,9
18 8 . 54 101 %0 \ 47 1.72 4 ' 0 20.9
19 72 54,2 b4 10% 50 ' 53 1,95 ] | 0 20.9
20 76 57,18 &4 107 5t ' By 2.1 ] ! 0 20.9
2! B0 80,68 1) 102 hH ' .28 1.03 3 i 0 20,9
22 B4 53,12 84 00 81 ' 37 1,38 3 ' 0 20,9
3 ge 577 b4 104 3 ' 42 1.5% 3 ! 0 20.9
24 92 68,64 &4 106 S : 49 1.8 ¢ i ¢ 20.9
s 8 LN ' 00 '
4VERABE 64,95833  99.37% 49,28 ' 43 1,58 1.541647 : 0 20,9
STDSEIZSCISszESEE = -= SUECESEIIICESERUSDESSESSEREEST PR I T R S IR TSN IR I R RS SR SIS IR

METER VOLUMZ

= 6E.BS £13 ABS STACK PREZ = 29,57 in. Hg
DRY GAS VOL.SCF = 65,10 £43 WETSAS MOLC WT = 28,80 lb/lb-ecle
WATER VAPDR VOL = 1,2} 443 STACK BAS VELZ = 34,07 ft/sec
MOIST CONTENT = 02 NOIILE AREA = 0003115 $42
M0L FRAC DRY BAS= 98 DUCT BASFLOW,ACFM= 49340,39 CFNM

DUCT GASFLOW,SCFM= 43070.87 CFM

- >; ISOXINETIC VARIATION = 103,19

e e L e T TEEEI PY L ]
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Bt P P P I T P Lttt s sttt it e i+ttt it ittt it it A ittt ittt i+ 4t e HE it i S 2
Date 131 wAV B4 CONTROL PROBE NOIILE BITOT IMPINEER
Teet # ¢ 10 Fox ¢ 1 & I.D. #: 1 LD, # 10 1D, ¢ 1 Lh 4 ¢
kun ¢ 2 Delta HE: 2,04 Liner 161482 Diag ¢ 244 (oesdin ,BS Filer 4 -
LocatipnilBNSY - Blgg 210 Crct Fazp 9070 leagth i £ Leak rt 003
Source 10%-OU7 heat Sest - Keater i = g 25in, K20
Engineer;BEL/SU2 H20 gaim: 277l
ATMGSPHERT ESTIMATE PUCT 4REA
Pezient @ E4F Stazk gas lenpth: tein, cia,
Feroater:  29.Béin. hg gry wt i 291E/10-a3l widtn: - in,
8tk Btaty DO0in, H20 Water vap area-1n2y  3421.2in.2
sroport: 02 area-¢v2y 23,78B134¢,2
343 14434 1134131ttt tiii ittt rit it ttit ittt 1ttt i d- i1ttt it 4t s3] z t 141 +11.11
Bert Sagole  Bas Stazk  Meter  lacinger : Valocity Orifice Samsle H
L Paint Time  Meter  Temr  [nlet Tene i Head df  Delta K Vacuus i a2 02
Nuster  ({ain) 4t {Fr Teer (F) (F} Polin HZDY (in H20)  (in Hp) i {%) {1}
! ¢ 43878 £3 77 b0 ! 38 1,82 2 ) 0 20,9
2 4 4383t 81 tH &0 : It L3 : g 0 20,9
1 8 La4,00 £3 9¢ 43 i 41 1,83 2 ’ 0 20,8
4 12 447,00 81 103 4 | 2 &Y 1,83 : ' 0 0,9
: 16 849,00 $3 108 & ! e LT 2 i 0 20,9
b 20 432,00 &3 11 47 ! ik 1,68 2 ! 0 0.9
? 4 42T.00 £3 112 48 : 2% 1,34 2 ] 9 20,9
] 28 457,00 62 1i7 48 : o 1,44 2 ! 9 0.0
9 32 440,00 52 14 48 ! 33 1,54 ? ' 0 20.9
10 I 4.0 82 145 48 : .7 1,68 2 : 0 20,¢
1" 46 442,00 &3 118 48 ! 41 1,91 2 ] 9 20.9
12 44 £4R,00 83 118 a8 i 4 1.94 z.4 ! 0 20.9
3 8 470,10 &3 103 49 : R 2,10 2.3 ' 9 20,9
14 520 87400 3 109 44 i .48 .21 M i 0 20,9
1 56 477,00 63 113 43 ; A5 2,09 3 ! 0 20,9
18 80 480,00 b2 118 44 ! A4 2,08 M ! 0 20,9
17 64 483,00 82 17 47 ' 4 1,92 3 : 0 20,9
1B 88 4B¢,00 b2 117 47 ! .07 1.73 3 ! 0 20,9
19 72 484,00 82 116 48 i A 1.87 3 i 0 20,9
20 7 482,00 2 117 43 ! 43 .0 2.8 ; 0 20,9
2 BO 495,00 £2 118 8 ! 43 .02 2.8 ! 0 20,9
2 g4 496,00 62 118 49 ! 4 .08 .8 ! 0 20,9
23 g8 501,00 62 119 49 ' 4 1.92 2.8 ' 0 20,9
24 92 304,00 b2 117 43 ' W37 1.73 2,8 ! 0 20,9
28 9  506.5t ' W00 '
{VERAGE $2.% 110,8333 48.29147 | 39 1,82 2,454187 | 0 20,9
-3 41 41 R RS IRESER E 4 = $ § 3 ¢ 4444 CERSSQsSSSSssEgEoEI=CEC ISsEESSSSTY SCIZIIT
ATTER VOLUME = 68,08 §t3  ABS GTACK PRES = 29,85 in. Hg
DRY GRS VOL,SCF = $3.0E §43 WETBAS MOLC WT = 28,80 lb/lb-eole
'ATER VAPOR VL = 1,30 1¢3 STACK BAS VELD = IT.50 ft/sec
ADIST CONTENT = V02 NOTILE AREA 2 0003247 42
MOL FRAL DRY BAS= 9B DUCT SASFLOW,ACFM= 49487,94 (CFM
DUCY BASFLON,5CFM= 50110.28 CFM
- -- >y ISOKINETIC VARIATION = 96,00 ¥
szzgTEsS= S=EEEZaEE =T === 22 S2RD SISCEZESEIDS TEEESISEE £ 3]
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SOURTE EMTCSIONS TESTING DATH SHIZT

sespeamanmanz aw P A i s et M A R Rt S S S S R R TP R S R TP 1 £ 1
Date ;30 MAY B4 CONTROL SROBE NB2ILE eITOT IMRINEZR
Teet § 10 Eox 4 : B I.D. #: % 1B, # EM-10 LD, #: % HORE I E
fun b 3 Pelt: M {,B989 Liner :ELASE Drae & M Coefszer B2 Filtr & -
LozationsLBNEY - Bleg 210 Cret Facy L9900 lemgtn i Leak rt Dote
Source :10%-IN Heat Sat: - Heater | - L 2%, H20
Engineer:KIRK/FAN H20 gain: 2%, el
ATMOSPHERE ESTIMATE DUCT AREA
Ashient ! =Ll Stack gas lengths 10Bin,
Barogter:  29.8Ein, Hg drv wt Rlu/ir-e0l wigtn: Han,
gy Staus -2.%0in, H2D Water vap arez-1n: I34Bin.2
aravort! 038 1rea-t: 73.254t.2
EEET NI IR e I R IS N N T I LT ST I IR R R ERTI TR ST IR RS LTSS EETEEIEREERESSS 14333 ¢+t 2 4L+ 4442224
Sere Caaale  Bis tatk  Meter  laminger | Yelocity Oritice Saatle :
¥ Point Tise  Megter Tend Inlet Ten | Heas ¢F Deltz H Vacuua | £a2 0?
Nugher  {min) ($£3) (F1 Temz (F) {F) v o(in H20) (1n 20D lin Rg! i {2 (%)
1 L e )] 70 b1 ! 32 1.12 3 ' 0 20,9
2 4 7R £ 77 44 : W25 1,28 3 : 0 20.¢
3 BTN 53 B4 4% ! N1 1,86 A ' 0 20,9
4 12 80,2t N &2 47 ' 4 1.97 3 | 0 0.9
3 14 3,2 £¥ 20 3 ! .29 1,04 3 ' ! 20.9
] 20 85m M o4 1y | 43 1,58 3 : 9 20.9
7 u 8g, 44 £3 ee 42 i 49 1,81 3 d 0 20,9
g 29 %L 6% 193 8 ! 57 .13 3 ' ] 20.9
? LB T ] 63 102 X, ! ) 1,13 3 i ] 20.9
19 % 87,17 & 108 4 ! L4 1.8 3 ! ] 20.9
i 4 100,02 A8 105 50 ' W90 1.87 M H 0 20.9
12 £ 103,08 3 198 i) | o8 .07 3 i 0 20.9
i3 a8 10¢,33 53 100 80 H .27 1.00 M : 0 20.9
14 g2 L0870 63 192 30 i 9 1,45 3 : | 20.9
i3 6 UL3 6% 103 L] ' Ry 112 3 ' 0 20.9
16 &0 114,73 69 109 5l ] .32 1,94 3 g 0 20.9
17 64 117,44 63 107 54 i .28 1,03 3 H ] 20,9
18 g8 119,90 63 10% £0 ' A8 1,80 I i 0 20.9
19 1”121 46 109 ) ! .52 1.9 3 | 1\ 0.9
20 76 125.9 b4 11! 2 ! e s 3 ' 0 20,9
2 80 129.2% g3 105 50 ' )| .16 3 ' 0 20,9
i 8¢ 131.82 b5 106 30 ! 37 1,38 I | 0 20.9
23 BE 134,31 b3 108 il ! 42 1,58 3 : 0 20,9
pl} 2 13.Y CH i 52 : A7 1.78 3 ' 0 20.9
2% 76 140,58 ! .00 g
AVERAGE £5.125 100,125 50,20833 ' 42 1,59 3 i 0 0.9
-------- 2SS IR R e N N S I NI S IS s S I S S e R S eI s I I I IR S S s S SN A I I R I S I ST I I S 2SS DS SISO ES ISR
SITER VOLUME = §7.96 4t3 ABS STACK PRES = 29,39 in, Mg
DRY 648 VQL,5CF = B4,20 §43 WETGAS MOLC w7 = 28,80 lb/ib-sple
WATER VAPQR VOL = 1.20 443 STACK GAS VELG = 5.82 {4semt
MOIST CONTENT = 02 NOZILE AREA s (003142 £42
M0, FRAC DRY BASe .96 DUCT BASFLOW.ACFMe= 49084,22 CFNM
DUCT GASFLONW,SCFe= 48793.93 CFM
»> IBOKINETIC VARIATION = 101.49
=2 22 =22 == SZSSEEDIFCESIEIREEE zz== -+ g T
B-46




SOURCE ENISSIONS TESTING DATA SHEST

Date  :3: MAY B4 CONTROL PROBE NDIILE pITOY IMPINBER
Test ¢ 10 Box ¢ ! 3 LD #1100 1.0, ¢ 19 L0, #2110 I.D. 4 I
Run ¢ ¢ 3 Delte HO: 2,100 Limer :BLASS Diam @ 244 Coeffic: B3 Filtr 4 -
LocaticniLBNSY - Bldg 210 Crzt Facr ,997%  Length : - Leak rt ! Jlfcie
Sourze 1105-0UT Heat Sett - Heater ¢+ - L 2510, K20
Enginesr:BEL/SUI HZ20 gain: 27.:1]
ATMOSPHERE ESTIMATE DUCT AREA
fazignt BF Etack pas length: bkin, dia,
Baroster:  28.B4in, hg ory Wt g 2915/ -0l wigth: = in
Stk Stat: +00in, H20 Water vap arga=1n2r  }e21.2in.2
eroport! .02 area~f42) 23,758334¢%,2
L £ 1.2 =T=s 111 28 R S R I IR S S S I I N I I R IS S I I I T R N S S S S I R QLRI NS E TS ERE
Part Saaple  Gas Stack  Meter  la;inger P velogity Orifice Saecle
k Foaint Tise  Meter  Tess  inlet Tenmp | Head ¢F  Delta M Vacuus i ca2 1)
Nuaber  feinm) ($t3) (FY  Temc {F}  (F) v {in H20) (in K200 (in Hg) ' (% #4]
! ¢ 302 62 &0 4 ; 47 .13 2.1 ' 0 20,9
2 4 t10.00 £2 91 4 ) 47 2.19 2.2 : 0 20.9
3 g 5100 42 105 44 ! A5 2,15 2.3 | i 20.9
4 12 I16.00 &1 114 il ) A2 .04 2.3 | 0 0.9
5 16 519,00 £2 119 1 ! 40 1,94 2.3 ' 9 20,9
] 20 522,00 62 122 i i 3 1,82 24 H 0 20,9
7 4 22500 &2 124 54 ' Al 2.03 2.5 ' 0 20.9
B & I28.00 k2 128 o3 : A2 2.09 2.1 : 0 20,9
3 12 531,00 &2 127 bk | 44 219 2.3 : 0 20,9
10 Jo 574,00 &2 127 4. ! AT .14 2.8 i 0 2.9
1 40 217,00 62 129 54 ' ) 2,05 2.8 H 0 20,9
12 44 240,00 &2 130 b ' I8 1,73 2.8 ' 0 20.9
i3 48 T4%.00 LY) 109 54 g V34 tob4 2.5 g 0 20.9
14 w2 IaLO0 42 112 33 i .59 1,88 2.8 : 0 20,9
1% R L ) b2 120 34 : 3B 1.87 2.8 i ] 0.9
1é 80 531,00 &2 124 o ' .39 1.8 2.8 ) 0 20.9
17 64  S34.00 42 128 3 | .38 189 2.8 i ¢ 20.9
18 g8 £57.00 b2 127 b ! 36 179 2.8 ! 0 20,9
19 72 540,00 42 127 52 ! 29 144 2.8 ! 0 20,9
20 75 E43.00 62 125 o1 | 29 1.4¢ 2.8 : 0 20.9
2 B0  545.00 L2 123 3 i A 134 2.3 ; 0 20,9
2 §4 268,00 62 123 &2 i .22 1.%s. 2.3 d 0 20,9
3 88 57¢.00 LY, 125 52 ! 40 1,98 2.3 : 0 20.9
2 §2 575,00 &2 127 53 i A3 .14 M : 0 20.9
Vi %4 576,38 ! 00 !
AVERABE 2 119,5837 52.20833 | .39 1,90 2,641687 : 0 20,9
------ =% 3223328 TZzzase SEISIITTSSESIZIRITTTES 238Z3T szz=2 =ss2gsg3sSIssas
METER VOLUME = £6,03 443 ABS STACK PRES = 29,84 in. Hg
DRY 548 VYOL,SCF = 63.03 23 WETBAS MOLC WT = 28,80 1b/lb-sole
WATER VAPOR VOL = 1,29 443 STACK GAS VELQ = 35,17 ft/sec
A0IST CONTENT = )02 NBIILE AREA = 0003247 #t2
¥OL FRAC DRY BASs .98 DUCT BASFLON,ACFN= 49234.34 CFM
DUCT SASFLOW,SCFM= 49700.39 CFA
>) ISOKINETIC VARIATION = 98,71 1
2EEserE IR I I R s E I I N I S I E I T I I ST I I I S S S S ISR C S E I S T S S SR I EEE S DRSS R RSy CTSSRSSZzsIRE=ER
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i boeraadub,

g dfe INITIAL VELTIITY TRAVERSE 207k N[ TALTULATIONS

5215080
 ATETRT BETE  1f JUNE ¢
7404198

58300 STFURESS 10T 1N/ THRATTOR
ATENTY

(92820 1y

754054
l::é??&‘ FUN : q
LR0TI24 ¥

X
V7487218

JIET00T

L2074

IETEETE

JTieiezg
0ETET
WETIT4TY

b
Vi

7342449
(E285630

-6
-&‘EG?‘E

-550:150 ﬂb évs T l‘jn-zsa

atf

B-48

T




]
a.
By

]

H

f: "

R 1]

_h“d,‘ubtgf.itd Rl % B

-4}

- e m =
o As -

i
wn

.4:
&2
4
W47

AL

1.
e

W4
fh2
L
42
1)
3

]
=

=377 ¢E-

===.====I=====.=
LEETNRG
N Lk
Eobenee
8242690
LeIALP0E
N

—ymm
tE‘I?---

JETATTR
Ié
RI2455Y
18724
STIE204

LETLEINT

328203
VEITIRG
AETTE

ST
L h-ll:ne
Lo}
ETI250
CATEITNE
nCTOEEO‘

LLveaga

-
trWvunal

ot 1L

===SISSBISISSIS==BSISIIS

JE374030

4% AVE =

INITTAL VELDDITY "ravEnss DaTa

cnbuil

DETE 1l GUNE B4
SCRUBRER: [0S-SUT/IMFACTOR
TEST i

Lh082826

B~49

ANC CA

mry
-

VOQNc




|

4
?
[MFAZTOR TESTING DATZ SHEET
srEasTscrsesrtrrTcLEssIscse tS==='l===ISSS'lERIS‘B===.EB&:llllISl:tES:'SlBlIll"888:!SS:IISBSIIII=IEEIEUB=ISIIltlllllllllllll'll
Date il JUNE g CONTROL FegRE NSIILE FITOT IMPINSER
Test ¥ i fex ¢ 1 % N - LDod - LD ot < IO % b
Rur ¢ & { Delia HE: L,ESEI Liner : & 87220 Diae : .287 Coeffics . 7¢ Fiitr & -
-stdtiontLENEY - Bide 210 {rot fazr (9955 Leagth s 3 Lear ré : .003:f|
Sourze ;i0E-IN Heat Sel; - Keater : - g Jfim, H2D
trpinear; TAN/KIRK G qain: .. 8]
RTPOSPHERE ESTIMATE DUCT AREA
Sabient 75k Stack qas tengths 193in,
Barcaters  I9,8%in, Hg &ry wt i ISH-FANE T widths Iin,
e oStabe -3,900n, #20 ater van aregeind; 3348in,2 29
prooe JDIE area-std; Dt.ifft..
88Il::!:%it!:!!t::tI.8B:I!ISltl:SﬂllttlltltllllltllllllllllllII!IH!Ill!lllllllllllllllll!lllllltl:!llll'llllIlll!llllllltlllll
Pers Sepale Gas Stack  Meter  acinger P Valezity Arifize Sasele : !)
Y Peins Tiee  Meter  Tems Inlet Tean | Head €°  Dalta M Vacuue ' &2 02 v
Nudter (@in} tFLl) () Temg {F) £ Polin B2 G NISY U Hg) ! % ()
S O N S W TR 0 0. ()
2 N1 68,1 0.7 £ Y 4 Ld 4 ' b} 20,9
3 iBb 877 £5.1 99,7 . ' L L4 4 i G oS .
4 - - - - - ! - - - i 0 20.9
s - - - - - ) - - - : 9 0.9
AVESASE é%.! 9.7 v l 42 1,44 4 i 0 o
=======3==:==8:2:!23:::3:2'::8:8- SITsIsEzTIETTzTszmaTE s3=3T322%

388333283833383388388!!#8:!888!II:BIII:S!RIS!RSIS!Ill!'t!ll

MEIFVOLIRE s DT ML GBS STADK PRES = 9.0 in, 4
PRV GRS VOL.SIF = 120,50 Ft3  WETGAS MOLC NT = 2.8 n/lh-mcle
WETER VRESE VDL = 197 #81 CTACK GAS VELD = 7,94 4t/gec
MGIST SNTERT s 02 NOILE ARER = 0003328 42
NCL FRAT DFY Gass .8 DUCT GASFLOM,ACFN= 48075,72 CFY

DUCT GASFLOK.SCFNe 44505,27 e
weareeeneees TR V) ISOKINETIC VARIATION = 0m 7
=B==8==!==3:ll=k==t===lSEIItﬂﬂl!l%::ﬁ:lﬂt!lc!l!lISEI'%

llBl‘lR‘lEl;:llSllillllllﬁlllltllC!lB'SlI{lE!!‘.CI‘EIIII‘!III‘IIII‘IIIII




FPRCTUR TEETING DATA SHEET

=8===3================8===========:====8===============:==3===3========:B=‘=lt:lﬁltttﬂtlttttt==8===l:==I=8========IB=SSRSBBI!I
Date 10 JUNE B4 CONTREL FRCRE NCIILE FITGT {MPINBER
Test ¢ i Box ¢ 3 YA LI ¢ 2 LDk - MY .-
Run & ! Delta M@ 1370 Liper 1 - Diam ¢ 2478 Coedfic: ,BF Filtr & -
-CalionilBNSY - Bidg 210 Cret Faz 08¢ wEngth 1 - Ledk vt g Gilofa
Sourze :!05-QuT Heal 3et: - Heglar o - L Sing HID
AgineeriBEL/502 KL caimy T )
ATMOSPLERS ESTINATE DUCT AREA
it 187 Steck qus iengthi g4in, cid,
Barzater:  I%.dfip, ks gry wh A-TIS-I 1o} »iath: - in
EH A o%in, HI0 Kicer vap irn-inl: NIL2n2
prasget: e drea-shly 21,TCEIIAAD
;:Bt=tl=lBSSESSRSEB:kEIll:'l:::!t:=lllltlIlllIilllllllBItl'lIIlllll!l!‘ll!‘lllllllll"lIlllllllllllllll'lllllllllllllIllllllll
Fer Samale  Bus Stazk  Meler  lmsinger ¢ Veizcity Orifica famole '
b Feind Tisg  Meter  Texs  lnlmt TeRs P Read 3 Dalta K Vazuue ! 02 32
Nuzber  (aim)  (5:D 1 Tem {5 (R volin B20) Ga K20 (in Hg) : (% !

! 0 ITRAT LD L4IT ket ' H ol 4, ' 0 20,9

2 00 707,30 64,27 114,35 5644 R § .12 4,1 ‘ 0 20.9

3 - - - - : - . - ! 0 e

L - - - - - ! - - - ' 0 0.9

s - - - - - ' - - - ' 0 A
AVERABE 64,22 1ILTT LU ! XH LT . 4y 1 0 0.9
Ritiiitiitit]

METSR v ume

WY OSAS VoL, 80T
WETEF VAPTR VOL
Y2IET CONTENT

CL FAL DFY SASs

N w W MW

--------------------

wemmesty

120,88 fe

(19,00 §43

R
02

%8

[SCKINETIC UARIATION =

:t:lllS:Bl:::S!llI8I==ﬂl==E383lSS:SHIR:I!Rl!‘%S!ESISS%

RS STATK PRES =
RETGRS MOLZ T &
STACK GAS VELD &
NOZILE fREQ z

~p
2

D003

DUCT EASFLON, ACF= 50577,47

LCT GASFLON, 30tN= f0a91

IllIll!IISHIIIIISSISSIISSSSBSSSSSIQSIIIIII.l!l’lll!ll!lll:!l‘llltllllllllllt'llllISIIRIIIIIlllll'l'll

~%.E% in, Hg

80 1b/1%=nala

TA1T ft e

AL 2
CFy

25 CFN

98,42 %

IIIS:IS:II!:IRIIIlllllllBllllllSllESlllISIRII‘IIIIESIllllllll!lllllllll
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[MFACTOR TEETINE

IERTT IS ORI ANSIRLSTLEE R TRy ST C R AR TSI I iR ST LY

= ==83=====t=3383822::3=I£===S=====!====822333zﬂtllllilﬁltﬂltll
Date 3 JUNE 8¢ CONTROL PROBE NOIILE PITCT IFPINEER
Test ¢ 1! Box 4 1 % Lok -8 LI,k 2 R I Loty 8
Rur & : Detta MB; 1.BOBE  Lingr : S STEEL Bz 4 00 Loeféiz; 7° Filtr & -
SETELISRILONEY - Bldz 210 Lret Funi 9994 lerntk 1] Leak i Lilzen
Scurza :l0f-IN Heat Eet: - Heator ; R NEia yen
Insingen KIRK/FAN K20 zaim ¢4l
ATRSEUERS EETImATE DUIT ARER
Sgtient 40F Stack pas engthe 198in,
Barcater:  19.8%in, Mg drv wt ¢ 918/ h-en nidth: i,
sth Btatr -T.904n. K22 Kiter vao rnsind: TMRin2
proverss D area=8ly 1T, 2%4.7
=======Bt==ls=tlEzl!llltt!llllﬂllllllllllllllll!t:'ll‘llll!llItllll'l!lilllllllllllllllllllllllllllllllllllllll.ll.\ll’lll’lll
Part Bamcle  Gas Stack  Meter lmoinger P Velozity Crifice Sample '
Y Point Tise  Meter  Temy  Inlet H 1 ¢ Heat ¢® Delta ¥ Vasuye ! £e2 02
Nonber  (minl (D i Tamg R} (R Plin M2D) Tin HIDE (in Mgl ! (% 4

1 0 270 sfaT 1082 T ; A2 1,42 - ! 0 e

2 LI S 6P bT D 1082 20 ' A2 1,82 . ) 0 .9

3 186 T%s,% LT L T . ' A2 [.8; - ; 0 e

4 - - - - - } - - - H ] 0.9

. - - - - - : - - - ! 0 e
AVERARE 65,45 08,2 34 ; 43 1. A28RRCR 1 0 20,9
EE3 22 11 1

--EBBIIBSIIIIll‘!llﬂlllIIHItlllllIIIIlllIllIlllISllllllllllllIIIIIIIIIIIIIllllllIll!llllllll'IllllIlllllllllllllllllllll.

NETER voLywe

= 28,67 FE2 RBE STAZK PRES = 20,46 in, Hg
D2V SAS VOLECE w  q17.00 4u3 WETEAS MOLT WY = 28,32 1b/1beacle
WATEZR VAPOP vOL = LB AT ETACK BAS VELD = 32,77 ft/sec
YT CONTENT  a A2 MOUILE AREA B, 0007028 442
NO. FRAD DRY gps: 88 QUCT GASFLON, ACTM= 44619,58 CFy

DUTT 285ELOM, 50PN 44sf0 £ ooy

-------------------

m-me-ety ISORINETIC VARIATION = qoz.e13

B-52
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"MPACTOR TESTING DATA SHEET

soEysTEzzyzcscmssoE: SRR SRR TININICAET IS C I SE LS ESEIE TR ETICE SRR RCCI AN EE S eSS ST ISR TE RIS ERE s, 41134313
Date  :! JUNE E4 CONTROL FROBE NCIZLE FITOT IMPINRER
Test £ 1! Bax ¢ 13 1.0ty - O ¢ - Dok - LIb: 3
Aun & Z Delte W& Z,I20  Liner ¢ 8 BTEEL Diam & .28¢ Taeffic: 8% Filtr & -
-0zatipniLBNSY ~ Blas 210 Croct Fags 994 Length ¢ - Leak rt O03cin
Seurce :10%-007 Heat Set: =~ Heater : - g 2Zin. HZC
‘ngingertBEL/5UT 20 gain:  Thiial
ATMOSPRERE ESTINATE DUCT AREA
ket oo Sark qus ength béin, gia,
Barsetery  1%.2%n, 4 gry wt ! S9ln/1b-a0l widthi ~in
Stk Stat: 00in, HID Kaier vap treasindy J421.2in2
prooert: 92 area-ft2: 23,75BT4L.L2
I EIR IR T LTI FI R  EC I NI E T AL PR R E I I TSI EE RIS T E YRR LS CEI SRS EECRE NS ER IR IR SE LSS EERET RIS SAREALECASERRANS
Pert Sapdie Gas Stack  Meter  Imsinger i Velocity QOrifize Sasale '
Y Pring Tigse  Feter  Tem>  Inlet Teap ¢ Head ¢ Delta B Vacuua i 92
Nenbar tmin) K384 {Fi Tere (5} {F} Polin HZGY Gin H20F  (in M) g (%)

1 b 70B.&6 63 UIAIE o ! 4 2,07 £ : ¢ 0.9

2 0 144 MR o i 4 87 LY f ? 0.9

3 186 E41, 4 8 114,25 L : ) .07 ni : 0 2.9

4 - - - - - ' - - - | 0 9

: - - - - - i - - - | 0 20,5
AVERAEE CREEOY B34 b} ! ) 2.07 - ' 0 20.9

NETZR VOLLME

#8S STACK PRES

3 {700 §47 = 29,59 in. Ho
RY GAS VOL.SCE = [20,4% £4  WETGAS NOLC WT = 75,80 1b/is-nole
WETER VAPOR VOL = 2,74 §t3  STACK GAS VELD = I6.09 ft/sec
Q15T CONTENT = .02 NOIZLE AREA = 0003301 12
YOL FEAC DRY GAGs 88 DUCT GASFLON.ACFX= S0518,74 CFM
DUCT GASFLON,SCFN= $0950,58 CFM
e y— Yy ISOKINETIC VARIATION = o%,%4 %

Bz:::%ﬁ:%%:::E::S=I!lt=!==IB!E::ISEI!IRS!IS%SIISIlt=Il#ltll!lttlll!lll!tll!'tSI‘!IIII!‘IIII‘I!IIIIIllllll'llIl'lllllllllll

:::8:!!338=BIS===I==ISHIIHSSIISS=GE:BRllI‘lIlﬁ'llllIIS=lt:lll!:l8===tl=8=l8=ﬂlttSSSIIllSS!IHIlll!l!lll:lltlIlltll“k#l‘llllll




==gf-+  -EZRT gb-. INITIAL VELETITY TRAVERST DATA AND CALTULATIONS
=zeesErRercrRsCESNLERED

N1} BEI32%¢
W23 . 7280110
NN B0&TZE DATE 1S ™Ay 84
e L8218
98 Jfeetans CURUBRIR: 10L-IN/IMPRCTOR
1 1005443
A2 JEAROTAY TEST i
29 JIEBI14b
H (E860254 RUN i
B8 9273458
R LA
ol 1.048R09
) 40T
voh JTAETNS
g EThe400
1 JATTOTN
95 JS7erece
L 1,088209
33 LN
A (E8OTI
b WL
W4 - et
T3 JETAANGE

78 8831741

SSIlzirTICEETSETIREEISTIEaEsS

240174° 6P AVE 2 7DER284

B-54
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B T S INITIAL VELDZITY TRAVERSE DATA AND CALCULATIONS
=tl========z====:!l=g!

o3 7071068

<2 7211103

V3¢ L B24E998 DATE 115 MAY 84
o3 477226

+2 AET213E SCRUBPER: 1C6-0LT/IMPACTOR
07 V26457351

12 JTAERICE TEST s

.24 4898974

.38 Lipdds RUN Pl

3 7371048

45 16528207

3 SIE7439

4 ir 41857

b A

A7 JALTT08

.18 JA42641
12 o hE4102
ol o 162278
32 L
1] WATEIYL
68 (8042256

&9 (8304524
N AATEN
3 7280110
sImTEISISIFrzITSCEIxsrzEsESe
V0647160 dP RVE = 3189042




’

1
IMPACTIR TESTING DATA SHEEY
===t:l::!:::===:=============l83:=3=:r8ll==3==3========I=SSSESSII=II=======I===3888=BSBBtB=KtlB:B:S:SESSIll:%llllltlﬂl!lt!!':l
Date it MRy 84 LONTRIL PROBE NOZILE PITG [¥PINSE
Test & 1 Eas ¥ 12 L ¥k LI ki 4 H R O # -
Rur ¢ 1 | Deite HB: L2046 Limer ¢ S STEDL Dign i L7k Copffizy 7% Fivtr b -
-CCationiLENSY - Bldg 200 Cret Facy 1,0294 Length 1 3 Leak ry g Llbcia
Sourze riGh-IN Heat Set: - Heater ; - g t0in. K2
IngcineertKIRK/EAN K0 qaing 23 1al

ATNDSPYERE EETINATE DUCT AREA
Satient s 13 Stack gas lengthi 3im
Barzeter: 8.8 4 dry Wi <%lb/1v-a0) wigth: 75in,
Bk Statr  -3,20im, A20 Witer vap i 47%n,2 §>
praport: Nxs area=itdy  1T.1E7%6¢2

%ll‘tll!!l!‘t!llik!!tilll!llll!llllllllllllllllllllllllllllllllllllllllllll

llllllllllllllllllllllllllllllllllllllillllllllllll
Fert Sazzla  Bas Stack  Meter  apinger !

! Velezity Drifice Sasgle ! E)
L Peint Tine  Mgter  Tmag Inlet e VHead 48 Delta K Yamun } o] 02 \
Nugzer  lain)  (F4L) (. Teme (F)  (F) ¢ lin NIDY (in H2G) (in Hgl ! (% (%
{ 0 I86.8¢ fE.7¢  er4r er gy ! W71 59 10 H ¢ 26.9 ‘ :)
2 I 823,90 58,260 o343 rrm ! g1 ] 19 ) ¢ 2.9
h{ ¢ BITET SELZS Sn41 emg ' 7l 1,58 { ! ¢ 0.9 ~
4 - - - - ! - - - ! 4 20.9
5 - - - - - ! - . - ! 0 0.9
AVERREE w8.2% 8347 ety ! 1! 1.8 16 ' 0 6.9
TESITIozaTREsES

l:ll!&lt::l:lklltlttlltlBSISIISlllllIlllllllltllllllllllIllllllllllllllIlllllllllllllllllllllllllII.II.IIIIIIII

METER VOLLME = 86,75 43 ABS STACK PREE = 29,44 in. Hg

DRY GAS VOL,5CF = 3,52 #43 ETERS MOLC NT = 28,81 15/1b-scle
HATER VAPQR oL = 1,09 442 STALK BAS VELL =  41,9% ft/sec
Y3IST [ONTENT = 02 NJILE ARCA 0003300 $42

KCL FRAC DRY GASs 98

DUCT GASFLON.ACFY= 42%27,42 CPN
DUCT GASFLOW,SCFre 429%4,40 CFN

-------------------------- 'Y ISOKINETIC VARIATION ¢ 125,47 3

::It:szastgtsllE:l#llltlllllllllli'.lllllllllllllilllllllllll':!lllllllllIRIIIIIIIIGII‘RIRIISII‘IIl‘l'lll'llIISIIIICSIllllllll
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RPATTOR TESTING DATA SHEET
======:8==:===:==33215823328823 Ittt I H I s i T At R R P T T f X T .'.IRB=E===lIRIE:‘-‘E:#II:SSSIIERI%S?!Slz:l:: EBER
Date 15 mAY 8¢ CONTROL PROBE NOZILE PITOT IMPINEEER
gt 4 ! Bor ¥ 1 8 LD, # - Lo by - 1.0, #: - o ]
Aur § ! Delte H@: {7684 Liner : - Diap ¢ 247 Coeffic: .85 Filtr & -
~28L{OnIBNEY - Bldg 200 Crot Faze 9958 Length t 7 Leak rto: SLloia
Seurce r108-0UT Heat Set: - Heater : - @ 18in, H20
ng:ineer:GUA/BEL K gaime Tl
THOSPHERE ESTImATE DUCT AREA
‘sbient F Stack qus tengthe gain, dia,
dircaten: .95, 4 dry Wt : SSib/lb-nel witth: - in,
Btk that JATine E2D Kater vud trea-inZy M21,2in.2
prosers! b2 areg-ft2: Z3.7SE336L.2
.%8!!!!222!::3‘!338ll!:=illl!8!'ll=llIIIII=lt!tllllllll!lllt'l!lt&!lllllllllllll!llIlllllllllllllllllllll'lllIlllllllllIIIIIII
Part Sescle  Bas Stack Meter lacinger i Velocity Grifice Saaole !
§ Peint Tise  Meter  Tewo  Inlet Teed ! Head 4% Delta H Vacuum ! £z 02
Nugier  fain) (430 {Fl Tamy (F) {F) i Uin K20) tin K20} (in Hp) ! {1 (3)

1 0 £74,9; ST 9E T Exr ' VI8 1,33 2.4 ' 0 26.9

2 50 718,20 9.9 98,37 =5t R 4 L33 2.4 ! % 0.%

3 - - - - - ' - - - ! b 0.9

: . . - - - ! - - - ' 9 .9

5 - - - - - ' - - - ' 0 20,9
fyEtant 0.f Iy enep i ) 1.33 2.4 ! 0 20.9

?====BSSS::2!:==23383Ett!!lllIl==88=lﬂ=lll8888!8:8!!!!3!8=IllISSBSlltlll====llIRI!'!III!.II..II.EIIl'llIIRRRIIIIHIUIIIIIIIIIII

NETER VOLUPE

= 41,36 #43 RES STACK PRES =« 29,91 in, N
Y EAS VDL, GCF = 41,00 #3 WETGAS MOLL NT = 28,81 1b/Ib-agle
SRTER VAPOR VOL = LR S8 STACK B85 VELD = 14,94 ft/see
MJIST CONTENT = 02 NOTILE AREA =, 0003328 $t2
‘0L FRAC DRY &ASs .98 DUCT GASFLOW.ACFM= 444%0,10 CFw

DUCT GASFLOW,SCFxe 43749,29 [FM

-------------------------- 35 TSOKINETIC VARIATION = 107,40 %

:=IBSSBIEIll!llsglllllltttttltlstﬂttl!l:'lll!II:SIIIIIIIIIIlllll!lillIllttlltllllllllllI!lllllll!llilll.lllllllllllllllllllll
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~~gP--  ~-S0FT ¢P-- INITIAL VELDUITY TRAVERSE S&TR AND CALCULATIONG

ZSITEETITIINIZRSITRERRN

282 TN

]2 , 8427281

W B426130 DATE 1% MEY 4
64 .8

57 JTREREY SCRUBBER: 104-0UT/INPELTCOR
30 S014080

08 (2E28427 TEST ¢!
. 84102

18 A2ATHAY RUN 12
18 G284

.21 (4798812

V14 781457

1l TI1AZE

V54 JJE8INE

48 40928202

A SIS

od 2008020

W1 3142278

¥ed £

Al B40T124
g8 808227

BT 11043

A ,95TRe2

.97 (3848858
SS23agszacasgsssTsossszs=s

% L 2P AVE ® 4103084

hoic 4

g




IRPACTCR TESTINE DATA SHEET

------ ISR CETTSETrIEEEESECCEOTSSSTITECDREREERES SCIZERESSITTEITE

H ===8========2=============ISl!===88======!Il====lllES!:SI'I
Date 12 wav e CONTROL PROBE NDIILE PITCY [¥PINEER
Test & ! Bex ¢ B LD &y 7 Wity - S B L0t ]
Rur & 2 Deite M%: | B98B! Liner ! - Diag 3 2 Coadéicy .BF Filtr 1 -
SSTEtIERILENSY - Bldg 210 Crzé fanr L9983 Length ;7 weak ety ibzfe
Source s 104-0UT Hezt Set: - Heater ; - g8 {%in, 420
iagineeryBUA/BEL H2D gain: 13, %l
ATMOSPHERE ESTIMATE | DUCT ARER
iehient §2¢ Stack pas length: 6in, dia,
Barzotar: 29.%in, Mp drv wt 291k/1 benal width: - in.
Thk Shat: ASin. H2D Yiter vap irea-indt  3421.2is,2
preport: 02 arsa-f42y 217981442
=8====2=tlll==!88tt5====tlzl!:gtttll%%ttﬁl:t:!383‘=2=BREBI==¥IRIll&==IlE=l=8=8EB!=!Stll!!!il!:!:l:!lttlll:lllll:::t:ll%!ltt‘tl
Fert Cemple  Bas Stazk  Meter  lasinger | Veloeity Orifice Sanole
Y Brint Tiee  fpter  Teap  Injet Teay ¢ Head 47 Delie H Vatuuw ! £o2 32
Nupber  taim) 144 {Fr Temp (F) {F) olin M20) fin H20)  (in Hp) ' {n 4

1 0 Ti%ip  SB,0B  °7,0B %2t i ) . 2.9 ' 0 20.§

2 D0 TAL00 S8.9B 97,08 56,25 N | 6 2.9 ' 0 0.9

3 &0 TELIT IE0E 97,08 4,25 i A4 1,79 .9 ! 0 20,9

4 - - - - - ' - - ! 0 0.9

3 - - - - - : - - - i 0 20.9
AVERARE SB,08  97.02  &4,2f g 4 1,79 2.9 ' 0 o0.9
=:==::========:====z===a==:=====::======================‘:=====n=========:============:=: ====8=====3S===2::=8=8=:Bl=88128=l=l

METER VOLUME 88,4L 442 ABS STACK PRES = 20,91 in, Mg
‘RY BAS VOL,SCF = 42,28 #13 NETGAS MOLC T 28,85 15/1b-ncle
KATER VAPCR VOL = b4 A3 STACK BAS VELD

¥ 4, 0b ft/sec
MOIST CONTENT = 01 NJZILE AREA 2, 0003274 2
0L FRAC IRY 5AS= 99 DUCT BASFLOK.ACFMs 50475.92 CFM

DUCT GASFLOK.SCFN= 51831.78 CFNM

BlRlI!B:IB!‘IIlItIllll‘ll‘ltt!lllllllllllllllll




==gF~-  --IGRT ¢P-- INITIAL VELCEITY TRAVERSE DATE AND CALCULATIONS
TIRCIZZZEEFECESESEEREDD
43 BEITAYY
o8 JTB15TT3
&7 LBLBITEl DATE 11T Mav B¢
.8 BILE2T2
L (STEST4 ETRUBBER:{04-IN/[MPALTOR
1.2 1,095443
AT JETORZCH TEET 1
&7 B H-LALA
78 (888154 RN 12
S8 O7eTee
1.1 1,042309
L2 1,00T445
e AT78273C
W3 JTRITIS4
82 Sa1eta
.82 TR}
! !
.93 L4385
132 |555655‘
48 + 5631230
b2 874008
7 BTITASR4
A7 S110874
e 847281
BEOSEESEELTOITLISISSTTIRNTEL
BE18148 €P AVE =, 7423801
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"MPAUTOR TESTING DATA §HEf

==:=:=================:s::e:u:u:u::x::::uts:::=-.-:::::uun:u:z:usnuulun“ulnlnuullunnluullunlllnuul
Date <12 may 84 CONTROL PROBT NCIIL FiTOT [MPINGER
Test # ¢ 1 Bax bt 12 (Do 8 A S IR - IO, & .
Rur & 7 Peita We: 1,254  Liner : § STEEL Dias : .24% Loefficy .75 Filtr #: -
-0cation:(BNSY - Bldg 210 Cret Face 1,025 Length @ 3 Leak rt ¢ JQh2cta
Sourze :104-1N Heat Sety - Heater : - g 28in, K20
Ngineer KIRK/FAN H20 gain: 13.7s}
ATHOSEUERE ESTIMATE DUCT ARER
‘abient @ b2F Stack quas lengthy Tin.
Baraeter: 2%.%in, Mg drv wt 291b/1b-eel njdth Tin.
Stk Statr  -I,10in, 2D Kiter vap ak~ingt 47%in.2
praoort: D14 area-ft2r  17,1B7%44,2
:::EER:!:!::SK:IS!!B:%:IIIl:il=lllllIllSI!SBtlllllll!llt!lllllllll!lll'llllllllIlllllttllllllIll'lll!lllllllllllllllllllllllll
Port Sample s Stack  Meter  lsoinger i Velocity fOrifice Saanle
Y Point Tiae  Meter  Tean  Inlet Tean D Head dP Delte H Vacuua ! il 02
Nusher (ain) £34; (F}  Tesx (F) (F) Potin HZCY Gin W29} (ia HY) } % #3)]

1 0 TEIE LT 0.5 5.7 H 73 1.64 § ' 0 20.9

2 KU LT R P §0,8 =17 ' 74 1obd 9 ] W9

3 60 77LOY aLT 0.5 L7 ' T4 1,54 9 ! 0 20.9

4 - - - - . ' - - - : 9 PR

< - - - - - ' - - - i ] 20.9
RVERASE $1.73 ¢.S g ' .74 .64 9 i )] 26,5
T REITZESREEERRXTIEESS

lttllt!‘ltllttkl=l=:88!ltlIlllllllllllIllltlllllllllllllllllllllllllllIIIIIlIIIlIIIIIII'IIIIIII'IIIII..I

METER VELumWE

S 4 ARS STACK PRES

z 3 29.67 in, Wy
RY 5AS VOL,S0F « .04 §43 NETGAS NOLC WT = 28,87 1t/lb-aole
#ATER VAPOR VOL = N LR STACK GAS VELD = 43,17 #t/sec
NOIST COKTENT = 01 NOIILE AREA v 0003274 1§12
Bl FRAC DRY CASs .99 DUCT GASFLOW,ACFM= 43985,09 CFM

DUCT GASFLOW,SCFM= 44009,76 CFM

- by ISOKINETIC VARIATION = 109.45 %

SEIzrISSI3nIx:y

IS!‘IEII!ISIRSIISSIUISRISIBIIIIBUISSISSICIISIISSIIIIIIBSIIISIIIIIHRIIISCIIGISRIISIICIIIIEIlllttllIIIIIIIIIIIII
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INPRCTOR TEST

1
.
4

NE DATA GHEET

STEERFEEDTEZ2S ==ttltt=t==I=3!2!32‘!t:#llllﬂ‘t‘:l!'l!Ill‘t:!:SIIBREBIll'll'!ltltllIIIIIIIIEIIBII"III"IIIltllilttllllll!llll'l
Date  :{f may 84 CONTRCL FROBE NCIILE BITOY IMFINGER
Test ¢+ { Baxd : % LD, ¢y - Lo, ¢ - Wby - LD, ¥ 5
Rurn ¢ : Delts Ha: (296! Liner ; - Dias 1 2R3 Lceffic: LBS Filtr & -
L0TationiLBNEY - Bldn 210 Cret Faz: 9963 Langth ¢ Ledk vty Dicts
Sourze 110&-DYT Heat Set: - Heater 1 - 8. 0in, H20
Sngineer:QUA/EEL K20 gein fhal
ATYOSPHERE ESTI®ATE DUCT AREA
Aatient ¢ e3F Stack qus laagits bein, dia,
Baroater: 2%, %in, Mg dry wt i 2918/ 8-n0} wigth: - in,
Stk Stat; Li%in, H20 Vater vap Ared=indr 3421,2in,2 g%
prosorts D4 area-ftiy 23.758I134t,2
====I!lllltlts!l=l!llll!lllllIItll!l!SlllltltlllillllllllllllﬂllllllIII"I'!IIIIIIIIIIllllllllllllllRlIIllllllI!Illllll.llllll
Port Samele  Gus Stack  Mater laciager v Velooity Orifice Saeple ! E}
Y Feint Tise  Meter  Tees  Inlet Teed D Hese ¢P Delta K Vacuua ! fa2 22 v
Nugher tain) 3 iFy Teag (F} (" Volin W20 Tia H2D) (4 Hg! H (%) %
! 0 784,52 TRET 102.Y  f7.% ! A 1, .9 ' ¢ 20,5 ‘ :}
2 300 733,30 =e.p3 HO P ) ! N 1.7 2.9 g 9 20,9
3 60 BILSD EEED (0.7 =97 ' A 1 2.8 ' 6 0.9 -
4 - - - - ! - - ' ¢ 20,9
3 - - - - - ! - - - H 0 2.9
AVERAGE SE. 52 102, %2.¢ ] 41 1.77 a7 i 0 0.9
===========:2:2====l=l==32=83383=83===88B=3=====SBE============:=:222::383838!:283332!38!===I==tll=¥==lll8=iES:!!IIII!!!SIII‘I
METIR VOLUME . 45,81 42 RBS STACK PFES = 29,91 in. Mg
DRY BAS VOL.50F = 44,10 £t3 WETSAS MOLC #T = 22,84 Ib/1b-ncle
HATER VAPCR VOL = bb F43 STACK GAS WELD = 24,09 4t/sec
M2IST CONTENT  x 02 NOIILE AREA v 0003221 ft2
MCL FRAC DRY GAGe .59 DUCT GASFLCW,ACFN= 50471,82 CEM
DUCT BASFLON,SCFX= £18%1.94 CFN
-------------------- +wes==}> ISOKINETIC VARIATION = 105,23 &

SERZNEE3sERIE:

EsgillkllltﬂtlillllzllllllilllIB!IIll.llltl!lt!l!!SIIIIIIIS!IIlI‘IIl!lllttl!lililllll‘lll‘l!llllillllllllll!llll
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wff--  =-308T ¢f-- INITIAL VELGCITY TRAVERSE DATA AND CALCULATIONS
ETERENI=CIZSEEECERES

ST 60827

AL L0312

o 7BI144 DATE 120 MAY &4

168 81724038

-1 JRIESIE) SCRUBREF: [06~IN/IMPACTOR
.78 8831741

e (87270 TEST 1 %

) 7816250

185 JE219T4 RUN il

9 JG43LETT

! {

1! [.048809
Y H £703204
2 VIBTAO08
74 JEEOZIIT
A7 . 1348850
1i 1. 045504
H L OFEAS

R L 6813250
47 (&BITLES
“abé (128038
8 (S044272
1 t

2 1,093445

SIESITIASSESISIIILIIRS S

8385943 d® AVE = 7371841
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==gf~~  --30R7 ¢F.- INITIAL VELICITY TRAVERSE DATA AND CALZULATIONS
SSSscoazxscrmrrsIseER

b TIRE4LS

63 7937254

b .8 DRTE  :3C may B4
W 743887

48 6528207 SCRUBBER: 106-0UT/ IXPACTOR
vee 5656854

. 0F 1 o82B427 TeSY 1 9

N 3216828

33! (ITiBAZT RUN tl

A4 1741857

A 72957

18 JE72933

Az 6450741

47 N Er M
A ATEZIIC

4 18324355

37 aBelf2

18 4242641

2 82078

32 +s536854
K 7071068

40 8306424

+B! 9

7 8366600
seZTEssRgTETEsns sSIsrasEa:

978327 P AVE = 1571448

B-64
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SOURCE SMISSIONS TESTING DATA SHEET
SIESSToIrcosmTEEsErSIICCISSSSTEERRREC T oIS ET R i eSS EC oI CEESEEREC SRR ERERESRSRtIE SRR ISR LIRNRCESELRNRERUNSRISRER
be 7% MAY 2 CoRTROL PeOEE NDIILE BIT07 IMPINBER
Test & E Box 4 @ 3 LO ko 9 IO, L (S O 2R LD, % 5
Rur ¢ { Delte 8 2,135 Liner :BLASS Y S ¥ Coefeiny W82 Filtr & -
.ocation:LBNSY - Bide 200 Crot Fac: 9% cength 3 Laak i D07eta
aource  :10&-IN Heat Sety - Heater : - € cBin, W0
tngineer:KIRK/FAN 20 paine £3.7al
ATHOSPHERE ESTIMATE DUCT AREA
Abient 668 Stack gas lengtht 3in,
Barastery  29,7%is, g dry w3 : %15/ ibenpl wigth: 7Ein,
ik Sttty -2,80in. H20 Kater vap irea~in2i 2473in.2
prooart: JLLE arga~ftZy  17.UB7E4LL0
R TIPS ISP RS I SRR LI I S E I I R N S C B R I I S R R S I S BRI SRS I ICE N R R IR RS EEE RN RS T EREEER S ELERREEEEERRREER
Part Eimdle  Gas Stack  Meter  lapinger ¢ Velocity Crifice Simole :
b Point Tiae  Neter  Tear  Inlet Tesd P Head dF 0 Delta B Vacuue ! a2 tH
Nugher  (ain) (43} (Fi Tema (F)  {F) vodin BB tin HZ)  {in Hg) : (% (X
1 0 &840 1 74 &b i vl 1,23 I ! 0 0.¢
2 4 C74.74 &4 T8 48 | 3B L 4 ! 0 20,9
3 B 9727 b4 as 48 ' 47 1,58 4 ! 0 0.9
4 12908 &4 92 b H B4 LT ¢ ! ¢ 0.9
s 16 87¢.2% 64 s b} ' 70 3,04 b : 0 20,9
4 20 982,88 b4 IoH! £ ' JUT L0 l ! 9 0.9
7 o SBL A L4 104 o9 : . 1.7 | ' 0 20,9
3 B 982,97 &% 109 54 U 1 2,15 s i 0 20,9
9 %OLE b3 11 b : Y .97 7 ! 0 20,9
10 16 99522 70 114 3 ! 82 472 £ ' b 20,9
it 4 998,82 83 117 8 } 5 .78 7 H 0 20,9
12 44 1002,7¢ g4 120 59 ' 82 3,48 8 g 0 20,9
12 1§ 1004,28 &7 10% 2 ! 7 1,62 H d 0 0.9
! €2 100900 b5 106 27 ! N .80 b ' 0 20,9
s £ 011,71 68 106 £7 ' 75 I 7 ' 0 0.9
! 50 1015.30 48 18 58 ! LN 8 ! 0 20,9
t7 B4 101824 bé 1e } y ) 4,08 ? ' 0 0.9
18 68 1022.3% 1) byl 83 : 87 4,38 10 H 0 20,9
19 T 102782 83 123 1 ' 7 1,47 4 : 0 0,9
20 Te 103034 48 118 50 ' A3 L] 3 ! ¢ 0.9
2t 80 102327 70 118 b0 ' el o2 H i 0 0.9
22 8 1076.37 70 e 80 i vbb 2,92 7 | 0 20,9
22 88 :01%.81 48 13¥) 50 : 82 1,83 g ' 0 20,9
b 92 104,71 1 121 61 ! 89 3,98 9 ! 9 0.9
t 2 [047.73 H 00 |
AVERASE S.79187 108,583 S7.5M47 ! bl .78 6,25 : 0 20.9
SCERCEIETIEERCEIECESISIISEIRIZERIITE TEGRS EEEESSEZCICE RS SRS R EER XSS RS RS EES SERSESSSIIRISREC b4+ 141 4+

DTSR VOLLE = TELBY #12 ABE STACK PRES = 20.1E in. Hg
DRV 5A% VOL,80F = 1338 683 RETGAS MOLD W7 = 28,80 1t/1b-mole
WATER VAPZR VOL = 2,06 42 STACK GAS VELD = 27,04 #4/sec
TI8T CONTENT s 02 NOZILE AREA £ ,0003194 12
40l FRAC DRY BASs 98 DUCT SASFLON,ACFN= 47%E1,04 CFNM
DUCT BASFLDW,SCFms 43272,70 (FHM

52 1SOXINETIC VARTATION = et %

sesrpIf iR LR N RN R F R AN SR C R IR SN R R R R E RS SR P FC EE R LR R AR E R AR NS S TSR R RS SRS AR LSRRI SRR TRETESEREARRRREERSERY
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SOURNT Ewicernue TEETING T2 CuELT
EEsTEesrycoroRSSzISTECEIERECSCCESISCETECCESTECEZECIECIIRICR SRR Ee SRR CERC LRz SRR S SEEERETIETISECERRTIACEERS
Dite 172 vav 5t cowmen PEoRE NIILLE PIToT THRINGER
Tagt 4 g L0 - Lhovy- N BT A I ILod g
Rur & ! Delia WOy (9088 Lingw 1ELAEE Tlee 3 (T4ET  Tneddioy BB Filer iy -
JEIEbinnilRNRV o Rlde U0 Tzt Tarr 79T lengthor - Lasl i Abizta
Spurse 1104-0LT Meat Set: - Ygaser | - g i, B2
inpineest2UT/BEL BID fiin 2%
RTMACPUERE EeTivats DucT AREA
Sgbignt A3F SEHIH inngth: 540, Cidy
Barcater:  26.7%in, Heg grv wt e/ ib-nel width: - in,
B i7in, HZ0 Kater vag arer-in2y M2i.2in2
propert: Nh area~ftly IITTEINNG.
SRS E PSS RS R R I E R R R R R N R NI EE I R R kT P AT S KR EEIE R IR S IR E AR AR ERRE R AR ERERER KRV EREEENEANRELOEREZR SRR AR
Part Sigaie 348 Shtack  Meter  latinger i Velozity Crifice GSamole '
t ezint Tiee  Netem Temr  Iniet Teso P Heag €7 Delta H Vatuna | w2 02
Nuster  lain!  {610) {F1 Temp (F) (P} Volin HZR) ta HID) (in Mgl | ) 44!
{ 0 T84 7 T4 4% i LI .20 1.8 ! 0 0.9
2 & T8 &7 7 4] ' 80 -4 4,2 ! 0 &0.¥
3 § IFEf 7 87 4u ! 4 A 4,2 ! 0 0.2
¢ (2 78,59 ¢? 28 45 : 2 a2l 28 ' ¢ 209
5 1¢  %9;.5¢ &7 94 & : Y 03 n : 0 0.0
5 L L £? 83 1 ' 24 I Py { 9 2.9
? 2t 8.5 k& 101 47 ! .08 i ¥ ' 0 0.9
3 22 s b %8 Y ! (9 e {2 0 20,9
§ 2079000 &% 9 g ! 40 N ¥ ' 0 a0,9
10 3% IRLY kb 7 47 | A7 W &) | 0 5.9
it L ML) 1 o] &7 ! N b {2 : 4 2.9
2 §6 Tt & kb 7 4 ' 07 " ? ! ¢ 0.9
13 48 587,k 56 8s &4 g AL 1.78 I.h : ¢ 2.9
14 R hé e2 47 : 47 242 4 i ) 20.%
1% hoatla LY. ef 4 ' W 1.7 wi ! ¢ 6,
13 LG LI bt 8 8 : 3 g 3 ! u 0.9
17 LI 11 B bé e¢ 45 H 07 20 9 } 0 20,9
i3 L8 416,88 &k % H ! of o3 2 : ) 0.9
19 T HLT bt - &g y i A .8 : 0 6.9
29 4T £ 192 49 : 49 LT b ' 6 20,9
21 B¢ 417,40 b2 107 - ! R 35 L3 ! 0 20.9
a2 gé g2..02 bé Y 50 ; Y 03 4.8 : % 20,9
1 89 428,96 ké i £ : i T4 £ : 0 20.¢
24 §20 829,20 1 118 v 1 &9 308 4,8 ' 0 20,9
H ¥ 43322 : 00 :
AVERAGE Bo. 16657 9%, 7T 45.91547 ' W3 53 1.8 ! 0 20,9
:S:=====8=l¥8'tl=3838=I8!=IESIIIBEIHIIRIIEESICSS‘B STIToD R AR SR R R RS I T ORI I A ANEE RS R SNNAIERE NS
METER VOLL®E = b4,85 412 R3S STACK PRES = 29,80 in, Mo
DRY GAS VOL,8CF = 61,55 £43 NETGAS MOLC BT = 23,80 it/ib-mole
NATER VAFOR VOL = HE IR X STACK BAS VELD = 71,5 ft/sec
NOIST CONTERT = W02 NO2ILE AREA v, 0003368 2
MOL FRAC DRY QASs R DUCT BASFLOW.ACFM= 84181.00 CFN
DUCT BASFLON, SCFMx 44(40,84 CFN
--------------------------- 7 TSOKINETIL VARIATION = 102,45 ¥

EEEEEER 2R R E R R I R R RO EE RN RE ISR NEEEEEIONRER IRERRRRENSERNCEERRAGRARRE
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SQURCE ZxIcgioNg TeTIng Deya gutEt
n:::===:==:::::=====:::::::::=======t:========:u::-:::::::‘e::======n==-:t==:::::::H:::l::n===::::uu::t::tnu“nunzl
Dete 120 wpy & LaNTROL PROBE NGIILE P17t IreNgEs
lest & 3 w3 wEy ot Lic#d 8% b,k F ML I B
Rus & z Delts 8 Z,107%  Liner (HLAST Dl r ,2ID 0 fapftiz 60 Filte my -
SSLRLITRILENRY - Plep 2i0 leot fanr 992: lergth ;3 “tal et AEcie
jourze ri0g-1N Hest Setr - Hegler ¢ - L 2Ein, MIS
InzinpariKIPK /TN T 2 4al
ATMOSPUECE ERTIMATE BUCT ARES
“etient ¢iF Stath gas length: 33in,
Baramter:  2e7%:n, wp grv Wt o; 81/ k-0l widih: T%in,
MRt 2, 80in. KD Kater vio grep-inds WTEin.2
prozars: i€ arep=ftoy 1T ETER D
3825888==l====RE¢!88=t==88==’8=3=:2=llIS:SBEII!I!!SSE¢lll!ll:lttlllti!llittl?:tttl!tttlltllll!t!lIElllll‘!il%Ill!!ill!ltllllll
Port Eemols  Sgg Shick  Meter lasinger P Velacidy Orifice Saanie |
t Print W fatem Taar  Inlet Tex? CKed df 0 Delte Y Vazuue : s 82
Nusber  faind  (447) 5 Te (Y (R sOLIRHIDY M MIBY tiR Wg) ! (% (3
{ 0 18,78 kd T 52 : o 174 : ! ) A
2 L e &4 e €2 ' W7 153 2 ! 6 .9
3 g . ' &7 L : A3 1,89 : : 0 e
4 I8 44 e b { W42 siobd 3 ! Iy 0.9
g 10 58,7 &t 191 St ' 45 2.9 ? ' 0 26.°
£ 9 AnE i 10¢ o ; ! P M ! ¢ .9
7 r{ I T L & 1947 % i 07 104} : ' ¢ .8
2 S L & 107 - ! L7 293 k! ' f 0.9
§ noone Y] 108 Lh] ' .83 T M i ¢ s
" M 1) i HH ' I8 L 4 ! 0 20,5
i1 & 7E,eC - i1 ] 1 87 M) L : f 0.5
2 LU o 1 &4 1 &% ! 92 7.9 4 ! 8 0.9
13 42 i ee ¢2 Ll - ' ¥ 1,84 T ' 0 e
1 HAE- NN £t i1 w# ' N 5,47 M ! 8 0.9
1 MY | &8 11 ot : ok L 4 i 0 e
i3 &l T 88 18 57 ! - L 4 ' f 20,9
i7 LN T} aé 18 2 ! 20 TR 4 g 0 e
i 2 Lhe % Y] 2 7 ! .98 LM L ' n 0.9
19 TDOouee 5 108 &7 ! ) 1,48 2 i 0 9.
20 TEOone2 £7 3L b ! A7 LB 7 ! 0 2.9
21 B lis,87 LY 12 0 ' R4 LI ? ' 0 20.¢
22 M kb T 82 ' , b4 N 4 g ¢ 2.9
2 I P ' 118 o : TS o L i 0 0,9
M 9 1,89 1) £20 3| ! -1 3,83 4 ! 0 20,9
' ]
1

I % 126,90

e e

100 g

bt DL L L DL LY T T LT T YT P ey

RVERAGE 64.86067 107,208 4,75 i bi Z.7b A i 0 0.9

’ -rdw 1
3:‘:35335::3:8.:l!‘.‘glist'l..=H=Il,"ﬂl'*"l“"":'.ﬂll.l"l."l"='l'.l.a..8'.‘.."l.II.‘t‘..tl'::l'll.l..l...ll'I"I...‘.

TTER VOLUME = THE! 3 ABS STACK PRES
AY 848 VDL, 807 = 74,58 ££2 BITGAE MOLC W7
WATZR VAPUF VOL = 4,58 447 STACK GAS VELD £3,17 $t/sec
YIIET CONTENT = Q2 NOIILE ARER (0003194 42

JL FRAC DRY BASe o8 DUCT GASFLOM.ACFMe 27717.81 CFX

DUST BASFLOW.BC7M= 43%0:,58 CFM

29,58 in, Hg
28,80 15/1b-mola

mve— - ~-) ISCKINETIC VARIATION = oL 10 i

SECCETEEIRESCERELESIDEEEEIETEESEZ2E EFTCTEEED TE2y

CRREEIZZRE R TR RS E IR IR YRR REENECDESETSNRRERE
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SOUPTE SwIBSICNE TIETING DATE EMIDT
=:=l=!=zts=8=ll88::82:328:8=====t=======k===838====I=tll:ltllltlll'!ltﬂl!lllllIl!lltllltl!lltl!ll!tllllﬂlllllilillllIllllll!ll
Date  :JE MRV ERL CNTROL PF0BE TillE T [MEINEES
Test ¢ g B & @ 6 I H% B LDty - NP B 7
Run & : Delta HB: [,BOBE Linmer :ELASS tias 1 .24 Coetdicy LBF Filtr -
SozationmiLBNSY - Bldy 200 Crot Facy 999 length s - AN 005 ¢a
Scurce o i0E-TU0 Heat Set: - Keater : - I ‘Tip, mIL
Inginseri3UI/BEL K20 gain: 28 %l
ATYOSEHERE ESTIMATE DUST AREA

Sgkiant ¢ £2F Stack gas fength: giin, dia,
Barsater:  2%.5lin, Mg grv Wt o AT T width: - in
F ey JiTin E2D Keter vao prea-inly 20,2

prosorst 02 areg=ftiy ITTERIHMLC

ST IESTEERRTEI N R R R R N T AN S R R RN R R R R R R R IR RIS ARRCANEESEREEERNESEECARSEERTEESAEEEANR

Port  Saecle  Eas Elack  Meter lecinger Pieiecity Oritice Samole i
L Paint Tise  Meter  Teer  inlet  Tem PReac 0° Delta M Vazuue ! ey 12
Kuzser  (ain) 182 {(F) Teap iF} {F) vAin H2O) tin K2 tin Hg) ' (%) (%)

i 0 83L.ST &8 £§ M | ‘e 2 ) y 0 20,8
2 4 £%.? 6é 7 4! ! 37 X2 4 : 0 20.9
3 B aafIt H B4 o7 ! ol “ 3 4 ! 0 0.
4 HAN YR b 88 4! 6 ! 220 18 4 : 0 2.9
s 11 J-TY : el 43 ; A LN 3 H b .t
4 20 450,14 4% % $ : 24 L02 3 ! 0 2.9
7 i Tl 8% % & ! 07 30 Z : 0 0.8
3 28 48434 £ LK % : . 08 3 2 : 6 20.9
9 P S Y i ¢ o i 08 " : i b 0.9
10 ¥ L10 43 92 48 I il R 2 { 0 20.9
it 4 5lE.58 &l o2 48 i 08 M- < ' 0 0.F
12 4 440,16 3 L 48 : b 223 3 H 0 20.9
13 LI I : ] o8 ' EH 1,87 : : U] 0.8
14 £2 &445 [} o7 46 ' A8 2.08 4 ! 0 0.9
13 WoosT.78 . 104 & ' H f.80 I H 0 0.8
i 60 470,83 §3 103 50 : 28 1.20 3 ! ¢ 20.9
17 64 5779 : 9 w0 i 18 .48 < : 0 PN
18 8 7582 5 78 51 : 07 +30 2 ' o 2.9
19 FS Y Y T b <0 ! 12l 91 A I 0 0.9
20 76 878,93 65 9 4% ! 37 LS8 3 : 0 20,9
2! B¢ 481.84 ' 103 <0 ' 4| i 4 i 0 0.8
22 B tB.28 ] 104 51 : 4 L7 H ' 0 20,9
a3 88 48%.1t & 109 b ' o7 3.8 : ! 0 0§
2 24910 4% 11 o) ! 72 LG 5 ' 0 0.9

rH % £97.12 ' 00 ;
AVERAGE 64.66847 94,610 T0, 15607 i 7! 1,48 2.208377 i 0 0.9

SEICFSCERCIEREIEDISEZES

NETEF VOLUME =
DRY 245 VOL,50F =
WATER VAPLR VIL =

8l. 24 ft3
85,18 #43
133 #43

RBE STALK PRES =
KZTEAS MOLC WT
STACK GAS VELG =

29,82 in, Ho
28,80 Ib/]b-atle
3.5 ft/nee

%2IST CONTENT = 02

NDIILE ARER

x 0007228 #t2

=II=IISSCSSIIICISSSIISBIISIll'!llllIlttlSltllil!ll!llllllllllllllIllllll'llll!lllllll"llllltlllllllllll

L NT

I

NOL FRAD DFY BASs 98 DUCT GASFLON.ATEMe £21335.37 CFM

DUCT SRSFLOR, SCwa 44267.01 CFA

-

) IEOKINETIC VARIRTION o Q07 X

IR RO E NS EARS NIRRT AR a s R AT N RN AR s KRR R RN R R R R R R R E VTR R NN RN R AR D EVA N RANRNR RS LENNRASUFARRRGARE
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SOURCE TMITEITNE “maTinz naTA t
t:l::li::!::t=ll=l=SBt8l:ll===Sllt===3l!llIltl8'88lIIEIIII'II!IIIIII!II"IIllllllllllllllllllllllllll

EAPERRGRERNREDRNERR RSN DA
Mete (29 wv CONTREL FRl%T N3IILE FITEY [PRINEES
L I 5 O S i - R SR S U A TP N I 8
Run & : Delti H&: 1,175 Liner :5LASS Diam ¢ 24 Coefficy W8I Filtr -
SSLRLIOMIIBNAY - Bldg 200 Tred Fagn (9826 Length o 3 CEiF ot e g
Gerie :lifi-TN Beat Sty - Heiter @ - i <Ein, HIT
IhGines: KIRK/TAN KT pain 3l
ATH3EPuERD ESTIMATE putT 4R
axieat 0F Staci qus lenpthe Ilin,
Berastar:  76,84in, 4: drv wd S91h/nepe] gtk %R,
BT anedir, KD Kites vap gre-ind: 2£%8in,2
praogrt: B2 gres=fiI ITLIETERD
=E===8=l====82lt========l::t::::!:tSEIl==lt====IH=!:==38II!Itglltlltl%:r!!28ll!llz!!t!l!’tll!lttlt!llIl!t!llltllitllllltl!!lll
Pert Siprle  fus Shazv vpler Imninger Pvelstity Trifize Sanels
Y fpint Tier  Metem Texs Inlet Tenz { Heal €% Delta B Vezuue ! m %2
Nusmber fa:n) fFe7t fEY Teap fF) if) pIn KIS fin K2O) fin Hp) ! it %
! ¢ 120,48 1 77 82 | or 95 : ; 0 5.5
2 £oinE ¢4 g2 4 : L L 2 ; 0 20,9
3 B 1M,E &4 83 < ! A4 1.5¢ M ! 0 P
4 FMIN I 1 ¢ R - ! 50 .43 3 ! 0 0.9
s 16 0,04 be i & ' ¥ 72 7 ! 0 e
H RINNSE 2 1 1 e t ! Nk Lo? 4 ' h 20.9
7 rL PR 64 ine H ! oY 14 : : ¢ e
E bR E L L 4 125 &9 : 49 08 3 ! 8 a9
9 PRS- 23 it &9 : N - : : ¢ .t
i 15,80 44 i 4 ! 80 141 4 ! ¢ 2.9
1 LIS M &4 17 < ! L2 e z : 0 P
3 LTI 2t &4 20 2 : 20 238 5 ' 0 0.9
13 LAY b M 14 % ! Tt .48 : l 0 0.9
HE S LN 44 o 02 ' ) 27 3 H 0 20,9
] T A &4 1:4 ! d .87 ME i : 0 0.0
4 LI P9 ] 11 o4 ' A2 4,00 H ! 0 20,9
17 LU L3 B 120 % ' R &,0% s ; 0 U
S 58 18T, 10 &4 122 o] ! 37 4,19 5 ! 0 .9
19 7718908 ') it b ! T - M | 0 20,9
20 % et ¢ 113 - ' .8 212 3 ! 0 0.9
ry AT ] 1 o ! e .74 M ' 0 0.9
o 8e 197,9% bé {ié E] ' Y 286 i ! ¢ 0.9
7 L1 N M 1:8 L ! 43 15 i ! 0 e
2 o 22 b4 120 50 ! A7 4,01 § ' 0 20,9
pid 85 200,22 ' 00 !
AVEEREE ba, 10447 109, 1587  TT.E7C ! 47 S.7h T.S41aRY ! 0 2,8

EIBESS‘IlIISS’S!BSRIISIIIIISI!BISlll!!!l!:tstﬂ!l(litklﬂll!ll‘l!ll‘IlllltllllttlallIII'.IIIIIII!I.IIIIIl[ll'lllllllllll.llll

TTERUOLINE = 79,08 £41 ARG STACK PRES = 19,44 in.
AY ST ULLEIT = TLEL §4T WDTAT MM KT = 22,30 Mn/bepsle
NATZR VAPOP VOL = (87 £41  ETACK 885 VELD = 47,50 b/sec
“n1g? JONTENT s 07 NOIILE ARES = 0003142 £42
3L FRAC DBY GaSe %5 DUCT SASTLON,ACPM= 24053.67 N
DUCT GASFLOK,5CFN= 4720T,15 CEN
reomemestsesecesnanenaeat) 1SIKINETIC VARIATION = O 84 %
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SOURCE EMISSIONG TIETING EATQ SHEET
1124

SE¥XICEEEZTSSEZEDEERZSL :Stl=$====k::t:::t::!:!282:!&:2::!!=8==8========38¥$=8::2:====i=88:38388===2528!::::3::3::2::83388:&
Date  :7¢ v 84 CONTROL PROBE NOIZLE PLTOT I¥PINEEF
st 4 8 Box # 1 % S IR LIo#y o Y N E 3
Run ¢ ? Deits H@: ! BOBE  Lirer :GLASE FT I ¥ Capéiiey ,EF Fittr & .
~eidtion LENSY - Blde 210 Lrot Fazy (9998 Leagth i 0 Leal ety JOllcta
Eourze 1104-0 ' Heat Set: - Hogter & - g {7in, W20
InpineeriSUI/BEL W qaim 2% ]
ATPISPUERE ESTINATE DUST ARE
etient ¢ 3 Shazh oas Tengthy ehin, tdia)
Baroeter:  20,84in, H¢ grv w1 291%/0-m Width: in’
My al: A7in, K20 Kater v reemindy M20.2in.2
presoet: G2 areq=flr II.TERITE S
Ittltll!‘llllt!::::!IISISISSISIIIIIIIll!tll!lt!ltl!t!Illlllll:lll!lllllIII'IIIllllllllllllllllllll'tlIIIIIII!BIIIIllllll'lll'l
Pars, Spanle  Gas Stazk  Feter  Issinger PVRlanity Dridize Cuan)le i
Y Peint Tiae  Meter  Teas  Inlet Tenp s Read 4% Delta K Vacuus ' £ 02
Nunzer  {ein} (84D tFi Tesg (F) (R} bolin M20) (ia WID)  tin Mp) ! Y (%) .
! T T S Y TN I N o 0 .2 J
2 4 NL 5% ] L ! N 2,48 ¢ ! ¢ 0.9 ;
3 B 7687 ¢ o 3 : S ? ! ¢ .0 [)
4 768,20 45 - I 3| ! 2 08 3 ; 0 20,9 v
] 18 7o, M 85 101 o ! Ry 174 7 ! ¥ 0.9 i
5 200 7i%, 4 bt i £2 ‘ + 23 018 2 ' ¢ 20.9 ~
7 2 TS, kb 00 b4 ' ] ol : i 0 0.9 ' 3
2 i S Y 1 97 3 ' W7 e 2 ' 0 20,9
9 b 1 M °r 4 ! 08 fo¥ 2 i 0 0.9 N
0 2 T2L%% g2 % ¥ H 09 o3 L] \ & 0.9
i ar TIT.Ee M °7 £0 | Nt rew : ' 0 0.9
£2 L b1 L ek 0 ' A7 29 2 ! ¢ 2.9
13 88 PiL,42 &< 89 e ! 82 LT 2 ' 0 0.2
i e &5 98 £0 ! 3.3 383 3 ! 0 20,9
1.';_,.__‘ e TILes &% 107 " H A7 1.98 M 1 9 0.0
1% 0 79 43 W08 02 ! 73 40 1 v 8 20,9
17 4l g, 34 196 % ! ‘aa 92 : i 0 0.9
8 68 41,2t ¢ 1% €0 ' 09 8 2 ! 0 20,9
1% 7T L8 3 102 RS : ol 1,01 7 ' 0 20.9
i) 76 TS H 0% n ! 10 {4 3 { Y N
2 g0 7i3,42 4TS i1 £ ' 2 .02 s ! 9 0.9
2 ge et b 112 o ! N 378 4 ! 9 0.9
pas -1 L 'H 12 " ' T4 il 4 ! ] 2.9
k) 8 nen H] 11e - ¢ ol ne? 4 ! 0 0.9
r %5 7hY.4% ! 00 :
AVERARS 6L, 16887 99,87 =2, 4nss7 ! T2 1,52 2768738 H 0 0.9
=tlll=8=23=l888883388!8=Stlll:=3lt:lllllzalllgz:;s:g:g‘g‘ag::!§:===3==lII:==82881I8£3===!==IERERSSIBB==I=8=SR====BIIS==8!::888
METER voLupe = B4, T 52 PBS STACK PREE = 2¢,8F in, Hg
DRV 342 VOL,5CF = 40,88 {43 STEAC ML NT = 28,80 1b/Ib-gnle
WATER VAPGR VOL = LI RR STalx GAR VELD = 204§t )gpe
wDIET IDNTENY o .02 NGIILE ARE4 s, 0007301 ££2
NOL FRAC DRY GASa .96 DUCT GASFLOW, ACFMs 42998,88 [P
DUST BASFLON,3IFws 4312956 CFN
-=>) ISOKINETIC VARIATION = 101,20 %
ZZuEnEeISRRIR X

‘==lnunn:su:s::::nnuSﬂ=tl=!======s:=l====:=u=====l:lt:sa:an:::n:ttn:z:tgu::z:::tstt
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MFACTOR TISTING DATR SHEET

TTrassEsex =====2!=2:==3:==8!==ll= t 11 SEEEESEETIITICNERSRIREREEIERESS 38==========¢82=l====2==-IB kT =!!t=i!=t======t=====I=BGII
Date 10 WAy 64 CONTROL PROBE NOIILE PiTDT IMPINGER
Test & 1 9 Bax b+ 3 LDt B LI ¥y - MY FREY LT, ¥ - B
dun b ! Delta H8: Z,0179  Liner 1 & STEEC Dias g .24 Eseff oy .7t Filtr ¢ -
<BIALIOMILBNSY - Rlde 210 Cred Facr 9924 Length 1 3 Leak rt DLt
Source 1108-IN Heat Set: - Heater ¢ = g tin, W2E
agineer i FAN/KIRK K20 geins $9.6ml
ATVOSPHERE ESTIMATE BUCT AREA

wient L7F Stick qus length: 33in,
Barceter: 2%.2%0, Hy dey wt ¢ 9ib/ b0l wigth: 7%in,
3tk Staty  <2,80in. H20 Keter vap iIree=ind; 247%n,2

proacrt: D18 arga-ftZy 17.1B754t.2

IISISHISSIElllItlll!8lIIIIISISIISIllllllltll:tlllllllIllllllIllllIlIllIllll.llll

IIIIISIIQIIlIItltll!lllll.lllllllilllllll“ll
Fort Sarole  fus Stack  Meter  laginger

P Velegity Orifice Saecle {

¥ Paint Tine  Meter  Teas  Inlaet Teno i Hea? d®  Delta B Vacuue ! e g
Nuzber  (aind  (6t1) (F}  Teeo (F}  (F) Plin H20Y Lia W2D) tia Hp) : (% {

{ ¢ 216,00 2 ISR 4.4 H .74 .80 g | 0 6.5

2 5¢ 288,30 b0 B PR 40 54,4 ! T4 380 ] ] 3 20,9

3 18¢  J66,5¢ 7.1 113.1 4.4 } T4 .80 < : ¢ 2.8

4 - - - - - : - - - ! $ 0.9

3 - - - - - H - - - : 0 20,9

BVERAG 72.1 11 £4.4 ! 74 2.80 ] H 0 0.9

NETER VOLUME = [57.28 43 ABS STACK PRES

= 39.08 in, My
WOBAS VOL.SZF = 142,79 443 KETGAS MOLC WT = 25,79 1/ib-nole
NATER VAPCR VL = .81 443 STACK BAS VELD = 43,88 ft/sec
SIST CONTENT = 02 NJIILE AREA ", 0003274 12
L FRAC DRY 5AS= 98 CUCT GASFLOW,ACFM= 24389.89 CFm

DUCT GASFLON,STPM= 42817.19 CFM

- -===<2) 18DKINETIC VARIATION = §7.327 %
ixzzzzel

z.!:ﬂt!‘EB!SSIEEIRSII883lllll::l"tllllll‘!!llSllltﬂlllllttl!l!lttllllll‘!llllSII!RII!IIR!ItllllllllllIIIIIIlISI!IIIlII




INEACYOR TESTINE DATA SNEST
======E=:=====t:2:23::::32:88!83:2::223338528288258=:====BES=SEI=SSESS=3===:z==!8====lt=l==32E:ERII=SS=SSESI!QEI=I=IIRSIEKSISI
Date 130 Mav R4 CoNTROL PRORE NDIILE FITOT IXPINCEF
Tast & 9 Box ¢ 15 Lo k- Lo ¢ Lo 8- LDy 4
Rurn & ! Delte H&: (8088 Liner : - Diae @ ,247 Cogffic: ,BS Filtr & -
~CaationiLBNSY - Bldc 210 Crod Fapr 9998 Leagth ¢ 7 Leak ré ¢ - cfn
Source :104-QUT Heat St - Heater & - g - in. H2D
sngineer:SUI/BEL H22 paim: Y]
ATMOCPUERE ESTINATE DUCT AREA
sgbient ¢ $9F Stack zus ‘engths bkin, 2ia,
Barzeter:r  29.79in, Mg dry wt i R HTHE ) widths - in.
A A78m, 2D Kater vap ireasindr M2, 2im.2
prooart: 42 area=ft3y Z1,7%8326¢,2
===3lltlllttlltll!t:l:lllﬁllltlll!!lllllll!lll.llltlII!ltllll‘ll!!lll‘lltlill‘ltl!lllllIIllllllllllllltll.lllllllIllllllllllll
Per Samzle  Gus Stick  Meter  Iminger ' Velozity Orifice Samcle ]
Y Print Tine  Meter  Teas  Inlet Terz PReat 4% Delta M Vacuu ! o2 02
Nuckgr (ain! (42 Fy Tamp (F) IF Volin W201 lin M2 (in He) H (% (%)

i 0 7855 &b 1852 8.7 H . 4 .53 4 d ¢ .9

2 o BYLER g8 107 - I £ Lr 4 ' 0 20,9

3 180 004,00 k& H 28,7 : o3 1,22 4 i 0 0.8

4 - - - - - ! - - ' 0 2.9

£ - - - - - ! - - - ! ) 20.9
AVERAEE 4 {07 =) : .7 1,83 s H 0 20,9
:32233888:822828ll!ls%:SEIISS=SI=

Itllllllﬂllllllllll!lllIllllll!llllllIIIltllIIIllIIIItllllllllllllllllllllll!lllllllllll'llll

METIF VOLUME = g€ pp gen ARS ETACK PRES  x 29,80 iy, Hg

WY BT VAT 2 110,07 443 KETEAS MOLZ WT  » 28,78 1%/1b-male
WATER VARCR VDY = 2,62 42 STACK GAS VELD = 24,00 ft/gpe
WIET INTENT e Q2 KJ1ILE AREA * 0007728 £42

MCL FRAT JRY a3 .08

QUCT GASFLON, ACFY= 47498,9) [Fe
DUCT GASELON, SCFX= 47402,18 oFM

-------------------------- V) ISTCINETIC VERIATION = 106,28 3
t!t:i:'l::l!l‘?l‘ll!lIllllIllllIlSllllllIIIIII‘!!ISIII!IIIIIII"!II.I“I..I'IIlllllllI.lllllllllllll.llllIII.'IIIIII‘..I'IIII.
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APPENDIX C
TRUESDAIL REPORT




REPORT

TRUESDAIL LABORATORIES, INC. P
iz
‘;?. 14201 FRANKLIN AVE
CHEMISTS - MICROBIOLOGISTS - ENGINEERS TUSTIN, CALIFORNIA 9=
ESEARS & AREA CODE 714 o 730D-6d..
oH - DEVELOPMENT -_— T.ESTENE AREA CODE 213 o 225-i584
CABLE: TRUELABS
CLIENT U.S. Ravy NEESA DATE June 26, 1984
NCBC, Code 11l1C
Port Hueneme, California 93043 RECEIVED May 22-31, 1984
SAMPLE Attention: Mr. Bill Powers L ABORATORY NO. 01014- (14,15,
Blank solutions 68,69)
P.0. No. N62583/84M P935
"NVESTIGATION
As requested
RESULTS
Parameter 0.1N KOH Blank DI #1 DI #2 DI #3
Chloride (Cl) <0.1 ' <0.1 <0.1 <0.1
Cyanide (CN) <0.01 <0.01 <0.01 <0.01
Carbonate (CO3) 830. <1. <1l. <{l.
Chromium (VI) <0.1 <0.05 <0.05 <0.05
Chromium (III) <0.1 <0.02 <0.02 <0.02
Fluoride (F) <0.1 <0.01 <0.01 <0.01
Phosphate (P) 1.3 <0.1 <0.1 <0.1
Sulfate (50,) 1. <1, ' <1. <1l.
Silver (Ag) <0.01 <0.01 <0.01 <0.01
Aluminum (Al) 0.34 0.3 --- ---
Cadmium (Cd) <0.004 <0.004 <0.004 <0.004
Copper (Cu) <0.02 <0.02 <0,02 0.03
Potassium (K) 3300 <0.03 0.18 £0.03
Sodium (Na) 3.2 <0.04 <0.04 <0.04
Nickel (Ni) 0.26 <0.02 <0.02 <0.02

(Results expressed in milligrams per Liter)

This report applies only to the sample, or samples, investipated and is not necessarily indicative of the quality or conditon of apperently
identical ot similar products. As a mutual protection to clients, the public and these Laboratories, this rt is submitted and accepted
for the exclusive use of the clisnt to whom jt is addressed and upon the condition that it is not to be uszoin whole or in patt, in any
adverdsing or publicity mziier without prior written authorization from these Laboratories.
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TRUESDAIL LABORATORIES, INC, (2)

Misc., samples for scrubber #102, Bldg

Laboratory No. 01014- (1-16,

210 LongBeach Naval Ship Yard

(Results expressed in milligrams per Liter)

Sample Chloride Sulfate Aluminum Sodium Nickel pH Boiling
Bottle 1 0.7 <1 0.22 1.11 0.043 --- ---
Bottle 2 0.1 <1 0.18 1.54 0.029 --- -
Bottle 3 1.5 <1 0.36 1.46 <0.02 --- ---
Bottle 4 <0.1 <1 0.18 1.48 0.039 .- ---
Bottle 5 l.4 <1 0.27 1.07 0.036 --- -
Bottle 6 1.5 <1 0.22 1.15 0.158 --- ---
Botrtle 7 0.9 <1 0.27 1,23 <0.02 --- .
Bottle 8 1.2 <1 <0.2 0.31 <0.02 --- -
Petri Dish A(stage 1)--- -—- 290ug 28%ug 38.9%ug .- .-
Petri Dish B(stage 5)--- --- BO2ug 80.9ug 22%ug .- I
Tank &4 --- --- ---- 146,000 -—— 13.1 ---
Tank 33 23,800 108,000 - ---- 129,000 4.4 94,
Tank 50 --- --- -—— 421,000 .- 13.5 -
Scrubber H,0 -——- --- == ———— - 7.21 —-

*The initial boiling point was 94°C.

Shortly after the low boiling species

boiled away, the boiling point stabilizied at 100°C.
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TRUESDAIL LABORATORIES, INC.

(3)

Laboratory No. 01014- (17-91)

Misc. samples for scrubber #103, Bldg 210, LongBeach Naval Ship Yard

Chromium II1,ppm

0.39
<0.02
0.03
0.13
0.04
<0.02
0.02
0.10
0.04
13,200
6,100
7,600
2,400

Sulfate,ppm
<1

{1
<1
<1
<1
<1
<1
<1
<1

(Results expressed in micrograms per filter)

Chromium VI,ug

Sample Chromium VI,ppm
.crubber Water 5/24) <0.05
Bottle 9 0.30
Rottle 10 <0.05

sttle 11 0.07
Bottle 12 <0.05
Bortle 13 1,05

sttle 14 <0.,05
gottle 15 0.25
Bottle 16 <0.05

ank 41 84,600
.ank 42 112,200
Tank 43 106,000
"ank 44 10,040
Filters-Run No. 1 Test 5

‘nlet ,Stage 1 4.0

Inlet, Stage 2 0.8
‘Inlet,Stage 3 {l.ug

Inlet,Stage 35 20.8

Inlet,Backup <1.

Qutlet,Stage 1 <1.

Autlet,Stage 2 <l.

Jutlet,Stage 3 <l.

Qutlet,Stage 5 {1.

Qutlet,Backup <1.
Sample
Filters-Run 2, Test 5

let,Stage 1

«nlet,Stage 2
Inlet,Stage 3
let,Stage 5
.tlet ,Backup
Qutlet,Stage 1
“itlet,Stage 2
.tlet,Stage 3
Qutlet,Stage 5
nutlet,Backup

<1
<1l
20.0
17.6
<{1.
<l.
<1.
<1l.
<l.
<1.

C-3
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TRUESDAIL LABORATORIES, INC. (%) Laboratory No. 01014- (31-

Misc. Samples for scrubber #104, Bldg 210, LongBeach Naval Ship yard

Chleoride Chromium VI Chromium IIT Sulfate Potassjium Fluoride pH
Samgle ppm ppm ppm ppm ppm ppm El'_litg
Bottle 18 57.4 1.98 0.32 <1 420 - - .
Bottle 19 53.9 <0.05 444 <1 649 -—-- “~-
Bottle 20 69.3 <0.05 3.42 <1 529 -
Wash Water 3.7 <0.05 0.14 <1 0.15 --- .
Tank 3 (HC1) 283,000 -———- -——- - --—-- .- {1
Tank 6 (HC1) 255,000 ---- -—-- .- _———— - ¢
Tank 5 (HZSOA) --- _——— -———- 12,400 ———— -
Tank 15 --- ---- - -- ———- 0.20 2.4

Total Phenols

© Tank 15 9,640

C-4




TRUESDAIL LABORATORIES, INC.

Misc. samples'for scrubber #105, Bldg 210, LongBeach Naval Ship Yard

(5)

(Results expressed in milligrams per Liter)

Sample_ L. o o, Ag ¢4 cu K Na
bouotle 27 1.6 0.097 832 <0.01 <0.004 0.01 688 2.47
Bottle 28 0.4 0.39 1030 <0.01 0.020 0.12 1106  4.83
T *le 29 0,9 0.082 895 <0,01 <0.004 <0.01 522 1.07
. cle 30 1.2 0.38 1090 <0.01 <0.004 0.01 783 1.34
Bottle 31 0,1 0.15 823 <0.01 <0.004 0.01 603 1.52
P-~tle 32 3.0 0.29 11106 <0.01 <0.004 .0.05 654 2,25

ibber H20 56.8 <0.01 - -———- 0.73 0.06 =--=- ==
Tank 1 ---=- 62,500 382,000 -—-- 25,100 ---- =--- 137,000
Tank 11 ---- 62,500 331,000 ---- 27,200 ---- -~- 158,800
oo 20 114,000  ===--  c-eeea- N —eem mee mmeeme-
Yeuk 21 ---- 53,800 233,000 449 =--e-- -==-91,100 ------
Tank 22 ---- 9,630 6,450 354  —-ee-- -=--68,800 -=----
- % 29 --== 39,000  ----ca- ——we aeaea- 49,100 884 ------
Filters, Test 11 {(Results expressed in micrograms per filter pad)

1 Inlet <100 0.2 -—- <0.6 <0.3 1.9 -- ---
Run 1 Qutlet 600 <0,1 _——— <0.6 5.8 5.9 -- -
R 2 Inlet 340 0.1 --- <0,6 1.6 <1l. -- -—-

2 Outlet <100 0.8 --- 1.7 1.2 4.6 -- ---

C-5

0.17
0.04
0.09
0.07
0.08
0.10
0.89

67,300

Laboratory No. 01014- (39-51)

7.55
13.6
13.4

<Il.
13.5
13.4
>13.6



TRuUuESDAIL LABORATORIES, INC.

(6

Laboratory No, 01014- (52-67)

Misc. samples for scrubber #106, Bldg 210, LongBeach Naval Ship Yard
(Results expressed in milligrams per Liter)

Sample Chloride Chromium VI Chromium ITT Fluoride Phosphate Potassium 1
sottle 21 <0.1 <0.05 <0.02 <0.05 m--- 70,400 -
sottle 22 0.4 <0.05 0.07 <0.05 -e-- 768
jottle 23 0.8 <0.05 0.07 <0,05 ---- 654 .
jottle 24 1.5 <0.05 0.02 <0.05 m—-- 1,370 -—
jottle 23 G.2 <0,05 <0.02 <0.05 - 541
jottle 26 0.4 <0.05 6.03 <0.05 ---- 719
;erubber Water --- 0.095 0.12 -—-- ———- -
Jank 16 66.2 0.0¢9 0.01 -—-- _———- 8,02 «°
Tank 28A {500 5630. 2670. -—-— - 8.64
cank 28B <500 7100. 8900. -——-- ---- 2.37 (1.
lank 35 <500 6130. 1970, -—--- ---- 580, <1
lank 36 <500 9950, 120. -——- ce-- 2,77
‘ank 45 <500 398 4700. -——- —--- 577. LI
‘ank 47 <500 2900, 5000. -—-- —en- 13.2 {l.
‘ank 19 @ e---- -—— - - 272,000 - mm--
mpactor Filter (Results expressed in micrograms per filter pad)
Test 9 Run)In 4200 <1 1 -—- --- -—--

Out 300 <1 <1 ——— .- ——- -

Respectfully submitted,

TRUESDAIL LABORATORIES, INC.
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Richard D, Reid
Chief Water Chemist
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FAN POWER. COST SAVINGS CALCULATIONS — HAs

—— e e

NeTe! ALL STATIC Pressukes ((SPY ARE Fours v Tam IR
~eSUMPTIONS * o, STATIC PRESSURE TROF AGRCSS SCZRUBREAL Wikl BE
ELIMINATEL BY REMOVING SCLRUBBER INTERNALS
b ExkAUST VOLUHME Wit REMAIN THE SAMI Fpp EACH SLRUBBER
. Faw 1CL 0 KPP TETER'INEL FRLOM FAN CHAKT ON PG, D-4
Q = 23120 <cFm
BEP REQUIRED 4T -G8 SP= 4.2 BHP

BHF RapUIRED AT - I.?"SP'— 4.2 BHP

REDUCTION 1N BHP ¢ 27 BHP

FAr POWETR CoTT RE-UlTION:
AN
ATeUME: @, Q0% FAM AVAILAELLITY FER YEAR | 7860 wes.)
b. ECLECTRICTY €O<T OF 3.07 PER. XW- HR

27 BHP X 746 ki) X 780 ks X $.07 = $11,100/ =,
BHP KiJ =HRS —_—

L Fan 102 ¢
Q= 30970 <M
BUP REQUIRED AT - 6.4 "SP- 42 2 BHP

BHP REQUIRED AT - 3,.27SP= 24 pBuP

REDUCTION 1N TBHP 18.6 BHP

L FAN POWER COCT REDUCTION :

1.6 BHP % 746 KA % 7860 HRS, *» % .07 g $7600/
BHP Ku)- HRS -

E-2
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%  Fau

4, Fay 10¢:

IcZ

BHP Toror unEl FROM GRAPH ON EG.

Q= SO0P0 seem

BHF RECUIREL AT -E.{"3P= T2 BH7
EhF BEGUIREL AT ~377SP= ©0._TkP
BFELUCTION 114 BHP e BHP

Fail PCWER (ST BELUCTION &

12 Baf X 746 _kid x L0 s x £.07 =
DA Kb -6

$4900 /=,

THS FAN wAS NOT OPEBATIONGL OM TAY STATWL PRESSURE

MEASUREMENTS WWERE MADE. Fans 105 ane 106 HAVE TwE

SAME  VOWME ANL CTRTIC FRFILUES BATINGS , ANL IT 1S
ATSUMED THAT A SWNLAR HOKRIEPOLEE RELUCTION WaLLL
OLLVR (wH THE REMOVAL OF S2RIBPER [0 INTERNALS,

——

ESTIMATELZ REDLVCTION it TyF = 12 QAP

ESTMETED FAR TOWER COTT PECUlTION ©

12 BRF X e kd ¢ 7860 sre x 107

BT K -
5 ToTAL FAN POWER Q0ST <Avies :
TLI00 =T 00 + £4,900+ £ 490D = £ 27,500 /r,

E-3

ﬁ':_-ﬁ 4900 /vr. -

B S



BT NING LU SUR) AU'T S G ST T TYS B3UR YAy '$50] aa’ NIV T S0P g

QU APV A v
adAy asej pjog—Aduaiangy3 anels xep 6EVL = WdYH "XelA—{1i SSVT1I 9vLL = WdH "XeN—H SSV1D 88 = WdH "XeN—| SSVY1D
o B0 kv lpen L OfT AR SSific ] i eeci] L JosZ ([ 01 [2921] vOI[EvEL[Z B6|ECZt|a 20| NOZI[ 8 6B|0611]0 98] E2t119 28] 1911} onae Tveaen
0 s favel] ot eein | WEEont] o oacr] votfeeet f o czzi]vosfvozi|v el ser i voor[sant |z is|sei e se|zzii| o es{ s011) 6 60l <s01] s 99| szot] ooz |uoace
q g S5 E] L BEEL] 9L LLGCLL LU SOCH 20U LEeaf 6 26l sol (] £78BF ol L |2 vl v 18 60 6201 1€ 62| 601 1] £ '0¢| 68011 0°99| 901 |2 “19] eror| 98¢ ocou [ *sg| rzot b6 ¢c] oool] corz |zeess
DR oL RICLE B0 LS 6 o6 661 116" 06| VO LI 2 28] 21 1) £ E2f 260t S ev| 2s0t v 5o [psoiie 19 |pnon | 1 sfziat]a es|zes [9°8r 508 | € 90| iSs 8 cr|9cs |z 1¢)oce | oozz |Ss0pe
w LPCLLTEDRHOCL P2 e SLLIE Tl vl 1) 894 Beot [ £ 89| 090t 809 1201 J6 95} 00010 "Cs[eze [€ av|6se |5 sv|oce |8 1p|tis [a zelz0s |a-ce|leen {7 vel 2o |6 tefara 000z |osier
.z. m GIE1E9 G618 2l 6 82) 011 S 0] w0t 929 weot| o sslete fitsisos (o ze|pve [otr|izs |v-or|eos |o-or|ocs |z cclevs o 1e veg (€6¢| 819 |1 2Z{ 6ol | 0061 |cosor
0w LOLLLL B a2 0BT G 1S 2L 920U 87 P9 GrOL] |25 vee |2 6k P6 |1 ov|o0e 19 2piBoe | (e |per |acc|zva |v ec|zes |oraz|oie |2 rz)ser |cosz|aes |z £e|acs | oomt {vveer
LOHIpeHul it ez | us0l 699 210L 660 19001 072 [ 96 [8ve|B16 (r-iv[seB foBL|zze [2 ve|ave |S tc|vee Je ae|ear |1 se|ies Lotelcor i iclece 18 6tl61z 0041 |9usty
L0V BLPG LGB EQOLIS " IM AC0L kel ££6 | v 2w 266 [0 OKIGBB |1 261298 [o EC|aen |2 ot pie |9 2248 [ ve|ior [or1z)ees [10efeiz {5 aifees |8 o1]eso | o1 lazses
A VBl esfecd L[ 14| SB01 6RO 0K 9796 She |2 6k[ 006 [0TER|Lu6 JrooC| s e el eca fuae|vos | ccefece |2 velzse {ez|oce (s aifves |1 ailaeo ool ese [ovilowe | cost tozaoe
T FTIRIOYE O KL PELL{ QOO L2901 L 6L 120 0728 ELe |€ 761 pres fO 6|48 [ zi|sen |£ 62 86 L9 LLL |BEE (vws proie) e JeraL e Jeosi|eso {ewt{ove |1oe] iz |90 1]oos | oot ztver
Oz (D812 6O L] 6T 19 CS01 0SS EODI] 2 81 £56 16 L ._m& L7501 6v0 | prez |96 {4 90| 60471 €L FN«.M S70L1L1L JEBLIEBY 147611159 [€E1{619 JO 21|09 |a-o1|cBs Jev sl 156 | 0oft E&_mv
< BIELILPII W) Ca01 16725 | ev0i ] 67061068 T re] 908401 'RL) TR [0 2C)%cl |t 9zlews |9 Ee|ov AUC 2 JE8L 69 |8 GL{gre |veci]919 |y rijzey |8 s]ves fvs ssKs |so-z)1cg | ooct |verer
£ oorlecn Ui ouoifv ve[vooi s er|08e (6 opfved [ el som {1 oenfsos fore|wre [o ocviZ 5 B{2ee {191 ose ey e Jerifens (22 o|ovs [¢dalecs |vie]9os |co9lear | oot |ecoce
LEGIEBOL|r s |60 S k| des {LBL viIG JOCE| ey | roeL]see |2 e Ere 278t a9 [C]ose [oe |29 |8 t1]has fo9slers oo -sois |e9 9 &uy 02751890 Jus vitey Q001 ommvww
1'Zp| 626 |25k 806 9 6] urg L ve|azz Jo si]|9oe {2 v1)os9 fevilzes |2 SeS Lo sss fottela1s 2 olser Jeeslvse Jevviaer |eo e vov 006 (44 V44
Ll 9CE 206 (2722 0ve fZ Zzilews b1 sulub9 (8 vt 959 J2zifs19 |9 0o1gess [19°81es (o o|sar [co's|zvr [v2 vleiv [ov-cleer {oc-clooc | com |vooas
[ e | O°0Z[£84 T°5U1/B9 NP EI| OV 12 11009 152 6[95s [zp 2oue [29°¢]zor |0t vlzip |vecloac [co-2lece 1es ilace | oo loozs
| PRHOEY T 19 | L0LR6S 1618 9vs |9 -9)56r | Lo vlowr oo tlvet |29-2)sse Jeetifvee |6siliee | 00 lsvim
-— FETLLRS (92975 98k J00 v ocy |9 i9e [roczace vt ver [ustolave | ooy |osczt
<I H oy 1 CL T e I
M A WbE D TN E as ot LN
o b A oy ekt A Rl o
[ : | ¥ J
O [
X i
L Eraaesidintie:
Ll :
o, adAy asej plog—Adualalyyg anels "xepy S8SE = Wdd "*eN—|11 SSYT1D €921 = Wdd "xe—]] SSV12 L6l = NdY "Xe)\—| SSV1D
Octjgcot] tetjensL] geifisve ] vol [2epr (s es fozvi f1°S6joip [o 06|68t | 198 [acei v ta]ever s o Jzze] o ve|areifo 1] ez [ ¢ a9 eze ] ooz [ooz9s
ACHEQS L "Cebfa0pi ] "vOLIGERL ]G "6686EL)S 48 |vIT1 15 €8TovEl (S 6L [42E1 [P se(SOELNE 12 |PBzt |0 2o{ 1921 Jo 2o [scai|z ‘09| vezi o z5|o0z1 |6 v gmi 1| oooz 05925
R4 VOLTHCK L [96f BAEL P a8 2601 |7 08 JOCEL [ ¢ EL feBet |5 69 evet (B 59 |evZt 129 f1zed Je-as st i]s vsiscti |v-os|avin|e av|revifo-oe|aiii ]z ev|coii] oore |oooms
vl ov] o ey 0061 £5E1 |V ZBIOCEL[0 S|l 8729 |ErZ L |B09 [2OZL JE 25 [0BuI 6 ES|iotL s 0s|aert] 1 e ]sLii|o cr|oBoLft “or|290t |z 8] voi| 1 0| ocotfo vif€101] oozz {ocopy
66|40V TCE] & £74LUOLT P 0L PC1 Y D 16019796 [291L 1708 [PZiL 5799 001 L [£ "Ev [8201 [0 0p |9501 |9 26 | teor v "pe|Soo1 je 15| ste |9 62|ove |8 2zlcve |2 czlees | oooz |oocor
L6681 6 ul]éeEt O ZLOLE S 1ELZ G4 €L 19 715 oL LI | # Sp 9801 |2 2r (6901 [2 "6t [ob01 [€-9E[S101 |6 "ce|oss |v-oc|eos [v-rz]ete [8-sc|eie |z ve|ove |v-czlers | aoel Serge
CUBIESEL|D0B{ 1R 5980 B rvaL S S ot L2 lesat o aw [evon {1 BE Tveot |1ose|oo0d fE ze res s az|evs |29z |1cs |6 c2]een |rzz|cig |6 0zlosa Jc 61 tcea 1 ooal 05p9t
& bd)0le L |3 v Lmey 5918l WL EGLIFL 6P| LOI L6 2k 6604 |0 £E 1000 |1 'VE 986 [P 1£[096 |2°8Z|rEs |0°9z]206 [vezloss |2 0zisvl [c st|zcs [a2i]vig |vo1]iar | 0oz1 | Szvpe
89z[e0n 1 {000s [Lvet 89S0 LUIL 0S| et 6 wwfoL0n 1 6E (920t [E eClves |9 on)sve 672z {Ecs v se|96a |82z (208 (e ozface |a ztfoos |o-91|ese [csifoce |8 tileve | oo | oovee
6ote|rezi|vouivey LESSRILEY O S60L 0 IR 9POL S i [ves [OOE[Ove v sZ|Crs 8°rZ|988 [vzZz|8ss |s°ai|sze {9 c1fass fe-ci|ves [ivi|ove {621z |o-11{oos | coct Vezear
vwleceLfoieonti Der ke LLIQTErTOLO b 2 £10L |4 "ee|vde 11722806 [S vl [Bey jo-zzlose |z e1lete voei|ess |uesifose forer|eze {6 1ifuoe [aoileso [os 6l 199 | oort |ocene
PR 74N TR [T T4 L7SP1S0LL1B 61 6VOLIC PE)L66 |L°6Z (506 (202 |2sB |671210v8 (S 6L vi8 (2 4682 |1°Si[iss |oei|zie |eou|eay |vas|con |is 8] tvo |eac|aio | ooct ézeoe
)0V |82 {8 Es [ioet 0°Zv 0601 |9 "9E1 LEQU4 1E10¢6 [ 9¢iB06 |2 12 ova J5 ailstd |ezifede |iosu|eve Joceaens |uen|ecs |Sue|ive ez glizo |6z 2fooe |ie-9tves | oner |ooere
(VAN LAY £ i 7T CT6E16/01IREENL101 2" B2 266 |0've 128y |v ot fele Jroenj9us | sipise Jeoer|sie Jeriitaes |se s]ive |09 21109 lve-ologs los s|ros 1oslies | conn |crees
vk [thLL LI9E[0L0L Y THE|2001 [y 9L [ 606 |8 iT]aon fo z1[ver v isiess fectdeze Js i lvee (12 elsvo Jzeclvos 12z 9lzos Jov s OES 0L 'v)u 1S [to ElBar | 000t [05202
LVELL01 P 6L|0001 |V RZI0LS [6'61 [958 2 s1|8ee loEn|a8s 18711 (969 Jo-011459 [ec 8|ri9 [89-9]avs [z1°|ezs |65 v]ons |69 ilver |oe 2fowr | 006 |ozza
LieLyoss |Belvio (EUBLrB [Uwh W02 Jecenizes [5U0i|e2e uso8feee oicz)es |19oslses |20 v |ovr fov-efiov [wacz|rev fee ¢ |iov 00Z91
OrzLjpr8 |67zhfous rifuie e |ver Jﬂo.h €19 1217929y |9 p|e0s I8t Elver |us z|uiy Jeneluet Jeni|eve LeLvL
! 6 1LiINGL {1701 te'g 09 vz s|sys sgr (%47 16t [ro -y ocr 5 LZL
9865 o6 v |ors 0 E |eor e .

dn e N

cdS bl




. "Wd'y
_ “ b z JOu‘ 8 m_; : J_~ z _ﬂov *m “u ﬁfv w OJﬂ_ & *_ z ow~ooo2
*_\ L I ‘ HH | ‘ ’ . _; r.%:_.;“in_ ,y.r.;.v. {\ .7., n,;__, w:.,i, | “ ,__ h :
w i D e |
u.:nll;.“:.: fith :ﬁ il _ I hitll ,.j x. _1: :,v‘_é‘ f ‘ﬁm * 5, | o000z
_r_mr, ~J __\_ﬂ__ I IH ,,wr__.ﬁ\.. I xﬂ,; _“._ :_.._mr“. 7. ._.m‘_m J“..%, ._.‘ ._\.m« _,_ LH ,.\. __. l_ “ —:. _m T
Al sl s ) i
S [ S B A cel R A )20
#'H oo_l.l.,wmqﬁ .Pﬂx _W._. Hﬂmﬁ ‘ﬁx m wn 1 A £ il | MJW?:_u mﬂ _ : .
et T el N{piE | A h
.:Ill\; V%‘Hi_a\ ,‘.‘_+, q, ,“A _‘,_ a I — | Mx\\_. ..~ T_ﬂa.: H c000r
I e Il Rt
— i {n\w,,_‘ il ‘HH _VA_ f) _T ‘ *ra il , ]
s M
o ,: j‘xu*: w e il ._\_... h Ll 0000g
an s Hof e ﬁmwA &%_; _.‘H%. H_W i il
G e TR |
m:ivt | ‘,_m. i il if fli 00009
il il i | !
o e
.A....ﬂ f H ‘m.. ..-..._ mn__ “.m. J
. e
i St n oo

ﬁ b 3 2 i
o™ S3MONI-FuNsEA YL Didvas —

901 NYdJ .
L SOI Nd w03 3MAND oy

VRICE/ 2010 e

N B S T

projnos v

. [N ...H
. 1S ..... . “
" R P F FIRY R PR T
C-adleaw YO
LTI R R LIt oLu3

PUBLLC]) Juy tesu Ly 1011iTTINEY Teamy
RO A Id Lo

R Zo o ogi - usdg

CEM~-STD AIR
E-5




APPENDIX F
TARE WEIGHT DATA




-

Z
E
3
o
§i]
"1
—

RO ) BN o S A B W Y % R

~4

8] . 2079

O O . 227
Ll 0 L2002
i 0 =t

- ’ e e et
z ) L Z2EL
.4 0 . 17979
13 0 . 1282
A=) O . 228G
7 23867
18 £ 2171
19 L 2297
.

U"
nom

< .::é_
2¢ L2284

2107
AT
[ QS .

gy Srd

2179

21&7

[l el TR S PN L O O T ET U R T O T o P P

e GOSN AP R OO DR e D
el I L e

EEE I o E e e S el L e T e o A e L T P 'Y

T I T e e e e R R P L S e ]

1 1

1 i

1 1

1 1

i i
Zg 2109 2109 1.2109 1.2109 Q
ne 2192 L2182 1.2191 1.2:197 .1
3 « 2379 1.237 1.237 1Z2T7.%T
st 122 1.2747 L2342 1.2348 1.2Z247 P
2 123 1.218 2182 1.2182 1.21381 . 2
T 12 1.1982 . 1988 1.198° 1.1922 .1
.4 125 1.:1927% . 1927 1.1226 1,1925 -4
TE 128 1,222s 222 1.222 1,222 . 2
= 127 1.2041 . 2087 1.204873 1,20a82 . 2
7 128 1, 208S L2058 1,2089 1,20%7 . 4
Z 1z= 1.1972 . 1974 1.19746 1.1974 -4
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&8 1 1Ze 1.,1899 1.18%98 1.18%8 1.1898 .
5% 160 1.18% 1,188 1.18& 1.18s 0
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g1 1.23487 1.2347 1.2324 1.2747 .1
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101 7 Tima: 0870 Qg0 12¢
102! Temo: &5 F &6 F’ 48 F
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1048 I e e e T T C L T T
1051¥ —Mattler AKLILD (No. 40750) calibration checked w/ Christian Hecker
10461 “lass S weights before sll weighing sessions.
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i A Vi Bes**i:1* C HH D HH E H F o 5 v H H
1 HOLES TARE WEIGHT ANALYSIS SHEET
2i Start Date:05/02/84
31 Finish Date:QE/0&4/84
4iWeighing Interval:™ 24 hours Engineer:Darrow Kirkpatrick
4iFilter . Tare Weight (arams) Average Max Dif+f
7 iNumber 1 2 z (ma)
T 1 . 1201 .12 1201 1201 .1
A1 2 1222 - 1222 . 1219 1221 - .S
111 3 <1218 . 1218 .1218 . 1218 0
123 a4 - 123 1229 <1231 123 .2
3 S 1179 . 1178 .118 - 1179 .2
<81 b -.1189 .1188 . 1189 .1188 3
151 7 . 1213 . 121 L1213 -1212 3
61 8 L1173 1173 . 1176 « 2175 2
7 G .1212 1209 . 121 .121 .1
181 10 . 1206 - 1204 « 1204 . 12085 2
191 11 1219 1218 . 1218 .1218 -1
b 12 -1198 1197 -1197 «1197 -1
211 13 . 1201 - 1201 . 1201 .1201 0
221 14 « 1204 . 1204 1202 -1203 -2
51 iS5 - 1209 . 1208 « 1207 . 1208 .2
4] 14 .1171 . 117 . 11569 «117 o2
251 17 .119 .1188 .1188 . .1189 2
51 i8 .1191 .1121 -.1191 -1191 0
I 19 .1181 -.118 .1181 .1181 .1
281 20 : . 1203 - 1203 . 1202 - 1203 .1
e 21 1223 1224 » 1223 1223 i |
" 22 1217 - 1216 .1215 <1214 2
S 23 .1194 1196 .119S . 1193 2
321 24 .1188 .1187 .1187 -.1187 .1 -
e 23 .1181 .118 .1182 .1181 .2
-4 26 -.1181 .1179 1181 -118 2
351 2 121 . 121 .121 -121 0
53 2 1196 L1196 .1198 «1197 -2
i 29 - 1195 «1193 -.1194 -.1195 .1
zB; 30 -1194 .1197 . 1195 «1196 .2
B 21 . 1208 .121 . 1208 . 1209 .2
H 32 1217 .1218 .1218 .1218 .1
41} 33 1196 1196 .1196 ' 1196 o
423 34 -1213 « 1213 L1213 <1213 Q0
& 35 .1188 .1188 .1188 .1188 3]
4 3 1223 1223 - 1222 1223 -1
451 37 « 1217 L1219 L1217 .1218 . 2
5 38 - 119546 «1195 . 1194 1196 0
i 39 . 1229 » 1221 . 1228 - 1229 -3
481 40 .1182 .1182 .1181 . 1182 .1
~Qi 41 . 122 .121°9 -1219 <1219 .1
' 2 <119 .1186 119 .1189 .4
=P 43 119 .1186 .1189 .1188 . 4
21 44 « 1207 » 1203 . 1206 <1205 .4
: 43 .1188 .1186 . 119 .1188 -4
-t 44 -1174 L1171 1174 L1172 -3
55! 47 .1184 .118 .1183 .1182 .4
i 48 « 1207 . 1203 . 1207 . 1206 .4
: 49 -1196 L1192 1196 .1195 « 4
1=} 30 . . 1202 1199 - 1202 - 1201 -
=o] g1 . 1224 1224 . 1224 1224 O
! 52 . 1225 . 1227 - 1226 « 1225 .2

=7 .1194 1175 1174 1194 .1

7 - . -

Qo
=




b4 | o6
651 57
o661 =1}
&7 59
6B ———————
&9 iDate:
7O Time:
71iTemp:
72 ' Humid:
74! 200
Sl 01
7&1 302
77 303
781 04
791 305
801 I0b
81 307
=l 308
A 309
84, 310
85! I11
861 312
87! 313
88 Z14
g9 3135
Q0| I16
2?1 317
92 18
3! 319
4| I20
25! 321
S 32
971 323
fe! I24
CA 325
100! Z26
1011 Z27
1024 328
103! 329
104 230
105! 331
106! I3I2
1071 333
10814 IT4
109} 335
110} 36
111! 37
1128 33
113! 339
114 Z40
115! 341
11561 ?-Lo)
118 44
119} 345
124Q zab
1211 347
1221 348
23, 349
124 350
1251 351
261 352
1271 353
12R! <S4

«.12132 1214 .S
L1212 L1213 e 2
1211 1214 )
L1221 « 1231 -1
05/03/84 05/05/84 OS/05/84

1800

&7 F

29%
a3 43 3t St 43 3 3 F . L F 4 3 ]
ERROR 0
ERROR 0
ERROR 0o
ERROR o]
ERROR 0O
ERROR 0
ERRDR 0
ERROR 0
ERROR 0
ERROR 0
ERROR 0
ERROR 0
ERROR Q
ERROR 0]
ERROR o)
. 8628 88627 .2
.8612 8611 P2
. B529 .8E28 .S
. 8591 .85%9 .2
. 8689 . 85689 .1
. 8458 . 8457 . 8457 .1
.B854 .8539 2
.B58 -.858 . 8575 .2
. 8657 . 84656 . 2
. 862 .B62 . 862 o 1
. 84562 8462 .1
« 8705 . B706 . 8705 .1
«.8674 .B&73 2
. 8784 . 8783 . 878X .2
. 8668 . 8467 .2
. 8859 . 8458 s
.8614 .Bb14 o)
. 8487 . 8489 . 8488 2
.8612 L8612 .1
. 8559 . B55% .855% 0
. B594 . 8593 .2
. 858 .858 . 858 o]
.87% . 879 o)
.8B27 . 8827 . 8827 0
. 8279 . 8279 o1
. BS583 . BS82 . 8582 -1
. 8642 . 864 -~
. 8584 .8584 (0]
856 . 856 |
. 84562 . 8442 . 8462 |
.8574 . 8574 2
. 84964 .B496 . 8496 .1
. 869 . 869 .1
.B8534 . 8533 .2
. B588 . 8588 0
. 8554 . 8555 -2
.8784 .8783 2
. B&S2 . 84651 .1
. 8478 .8478 .1

o™mA A (ol B d -




N e, PP ET=N Y Y] L Be/4 .8&674 .z

131 38 . 8558 « 8546 . 8352 . 8559 .2
T2l 359 . 8569 . 857 .B369 . BS5&9 o1
.r3 : b - - -

174 Date; 0S/05/84 05/05/84 05/046/84

RS Time: 0230 1945 1430
4iTemn: &5 F 68 F &8 F

137 1Humid: I1% 27% 287%

178 sz ema == === ==== S smssTmaoomomise EES et ot P N ——
?iX ~Mettler AK1460 (No. 40750) calibration checked w/ Christian Becker

+ 401 Class S weights before all weighing sessions.
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APPENDIX G
EQUIPMENT CALIBRATION SHEETS
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¢ C

™ [ Horksheet g¢& 7L

METER CALIDRATION . :
. povE BY JA G

Parometric Preasure 0. |0 S .

DATE R -2
IEER e RAan w4 o
; NEW OALIBRATION
4H = 0.3 AH = 0.5 AU = 5.8

Vd initial L, &N 200 #*

Start test and record tempera-
tures every cubic rt.

ALY

N ™{OF) | Tdin (°F)

° 130 Zo

.l 1 80

2 ( 84a°

3 } &0

4 L 80

5 163.0] 80
(Enb TEST .
hetual Ve Soo0  18?

Vd final  LY45T 742 13
Tt '/é.él.?m
“RUN PROGRAM

(min). (sec)

» i.Ob%B

vne_ 1.7390 w0
.\OéEA’GE—,." o

54 = |.po70

Heg = 1.8e37

— -

*.Vd final L S ), 24D

vd inttial_b4b 200 H*

Start test and record tempera-
turcs every Cr. :

/305

Vi Tw{®F) | Tein (°F)

° |L30 80

! | ¥/

2l s

3 8 [

4 - g

5 1630 | 92
END TEST _
hetual Wy S.052 rt3

re3

Tt /R, 4 S {nin).(scc
non PROGRAM

P Y.
we /.77 g2 _ris0

vd initial {8/ .00 &°

Start test and record tempera-

tures every Cf.

-
-~ Vw l'm(OFJ ' Tdin (€
_° ’ L2 | 3
* I &3
2 | 82
3 l by
AN 2y
. s 63 & lf
"END TEST

Actual W $ F00 043
£Sg 2383
Tt/ C.2XS A (min).(sec)

Vd final

RUN PROGRAM

¥ [N eRal-Ae

HE__ 18 Y 93 "0

Pl



( . e ~- 2 Worksheet o+ O

HETER CALiERhTIOH )
PONEDY__ ) AG & MAis

" Parozetric Pressure 20, 1 n¢ 3
DATE - Ny
 METER ¢ 7 T _
LR 0 H =522 .0 <AH = 6TE- 3,

Va tnttial _ LY Zooft |vaintua) A P 200 HD [ Ve tnttial £ S S 4®

Stert test and record tempera- | Start teat and record tempera- | Start test and record tozpera-

el

tures every cublc rt, _ }:urcs every Cf. tures every Crf.,
0 ’ TW(OF) [Tdin (°F) Vi ‘ Tw(OF) | Tain (OF) Vw | Tw(°F) | Tdin (°F)
0 ] 62,50 sy 1 ° f 6151 %5 | | 0 r_éq 84
it | &Y r ) | &g 1 j 8%
_A 2 / % ¢ | 2 : [ 2/ N l g >
rQERN ) AR RELN g >
4 / ' : I 1T 4 - / &7 T4 ‘ i
> i 63.5 &¢ 5 ] 635 &> 5 {d &>
~sr.., . EHD JEST _ END TEST . "END TEST
Letwal u S 000  £t3 Actual Vw s, 000 re3 Actual W §.5an rt3

S Yafinal_ A6 2 94.-b0t3 1 Vafinay 4 72,948 3] vd final_ A2 Q. 83803
Tt q9. ;LU S (min). (sec) Tt é Y2 é(n_in)..(scc Tt $.2%a (min).(zec)

"RUN PROCRAM RUN PROGRAM : RUN PROGRAM .
Ry [, 003 'y . 0054 P L. 0029
T e J.e729 "0 ne l. 960350 ne [ L2300 &™.0
L 1 1
(72.448
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~ Worksheet [ 52
METER CALIDRATION 0
, pONE BY M 0.
Larosctric Pressure 30 . 056 X
DITE Q- /0-Y &
ETER {_Pa C t= 2 B
&H = 0.5 AH = 0.8 -AH = 0.8
Vd fnitial 2373 2o H% [ Vdinitial _F7F 700 ~H’f vd initial 384 o 43

Start test and recerd tcmpera-
tures every cubic [t.

Start test and record te:.—pcra-
turcs cvery cr.

Start test and record temperas-
tures every Cf. .

[00& Joac - SO §O
Vv T™IOF) | Tdin (°F) Vu Tw(OF) | Tdin (°F) Vw I'I\-'(C’F} Tdin (°F)
° lers | T7¢ ° lea | 7¢ ° | tal g
1 :
: | 27 ’ 77 : 1 v -
. § 77 2 yo- 2 73
G 27 i B ? £y 1
YR > lew] s L2l tal g5 |
. . EuD TEST ' END TEST "END TEST
Letwal Vw5000 13 Actual Vw_ 5 oD re3 Actuzl W 5 o0 i3 {
S W final 37 4SL. 23 [ vd final 2 gL J OS5 3 vd fimal 2 %9 .[co ft3
Tt '_r/5’,=<,:// 2 (min). (sec) Tt /2. oo (nin).isece 2 Y02 (min). (-ec} {
"RUN PROCRAM RUN PROGRAM ) RUN PROGRAM
»_0,77/7 0. 954/ v 0.9977 .
wne_/, /974 "},0 ne /. Z¥£ S50 "m0 we /27/3 ™0
. ‘ {
:_‘?y‘: . . ) INITINY ’ ) ’ a ! ]
. d”: 0. 9965 He:x (187 2 “-‘I B: ]-0006 - #e= 1-3312 ax\"_f_ﬂg.{ GO0 W& = \.’SL%OO'(
TR @.9 25 Zfes' Ve ) ’ ' = .
7 72 L8371 3=0.9963 HE 123K | po \co83 W 3916
PUELALE (Tuees Russ), AVERS (Theee Lonis) Avsedge Cineee Bane)
7":‘:0%4{)} fe = g..i'9o;1 d,}\ = 0-Q7D HE.= - 93648‘ =\.0le R R )
: 92 (
Eomld .
I—— Farol ,
Y‘ =/0/33 . H@,‘: !A3YR G-3 -~ : .
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. - K Worksheet 2 cF 2
PETER CALIDRATION ‘ . .
_ - : : CDOKE BY i} A (e

Baromnetric PFressure =20 . 08O .
. DLTE 2 - fO- L

CASTER 5 A C 2 o

. Al = ™ 1.0 Al - Fo2. O * A = ‘_':" 3.0
Va indttal 22T, Gor & | ve tnittay 397 'lfoo -H" Ve initial  ALoO. /9T 43

Start test and record tempera-
tures cvery cubic ft.

/01 5.
e || ™(oF) |Tein (OF)
0 c2o| ¢!
l ‘
: l g3
EBHEET
s )| | ¢y
4 i S
> leaol €6
ED 7EST
{ gt w__ S, 000 T3
vd f‘inal 295 190 3
Tt A g"(o (min). (sec)
"nu:a PROGRAM
v 0.9FRZ
vhe_ /. 27/F a0
a= M&f L
= oasan Sa@s v
F= \ ODbB H@_ \~8’H‘<
AUsRASS  (THREE Qom)
\5\:, O-QQ@'& V
WO = 1-2726

Start test and record tcmpcra-
turcs cvery Cf.

. /Y 0.‘:“
Vu || T™W(OF) | Tein (OF)

° | 420l g3

ol A N s

2 11 <o

3 3;9

s leaol|. 4%
END TEST -
Actual Vw 5‘ lele) re3

© Vd final Yoo, o/ §5 o3

Tt S, 270  (nin).{scc

RUN PROCRAM

b/ OR32
we /.R2520/

"H,0

3—19-94 .-
= \—O’&U\"l \"@ z \ % ﬂ
p= -0a 25 \-\Q = \-RHel

MEEAE  (TWeEe Rons)

Ks-:;IO"&-S‘4 .

We = |- 954&

e

G-4

Start test and record tempera-
tures every Cf.

- SR s
v || ™W(OF) | Tdin (°F)
0 -
b g¢
1 .
1 g7
2 .

L] g5
EBENY.
L4 . { q‘o

s 162.0] 9/
"END TEST
Actual ¥ S<po O ft3
Vd final_ 4057 /2213
Tt 4 250 (min}.(sec)
RUN PROGRAM o

¢ 10557

e /. 2259 wo

fa-\s-zq
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“YETER CALIDRATICH

Barometric Pressure . O40

- DONE BY

MmAD

4’2

"Worksheet |
JevT

‘ETER & Loy #3

PATE_Loh /A3/3e

Al =~ 1.0
vd fnftial =470 H#°

Start test and record tempera-
turcs cvery cubic ft,

1. 50
Vo T™w(OF) | Tain (°F)
° | ea | 34
o R4
2 | | | a4
EERE
4 ;|35
% | 63| 88

KD TEST

fetual ¥i_S.000 £t
4 fina) £82 Q)7 rt3
Tt CY C/SZA (nin). (sec)
WN PROGRAM
T » 0.097%
1R 0100 M0
' ' 1

All =

- 2.0
Vd initizl 55 H. (OO £

.
LR

Start tesnt and record tcmpera-
turcs every cr.

1605
” T™(CF) | Tdin (°F)
o | | 8d
T
\ | 85
2 ']j : ESEB'
3 28
o BV 1)
> 63 | 86
END TEST
Actual Vw < .000: £t3
Vd fina} $59¢. 23R - 3
Tt 7.0863 {min).(scc
RUN PROGRAM
L _O- A HO
e _RA-{DS5C "0
G-5

Az T 3.0
vd initial §5Q. S0 43

Start test and record tempera-
tures cvery Crf.

[6-12
VW | TW(®F) | Tdin (°F)

o o

: 26

2 A

3 8 o

_— y 3

L2l e &7
"END TEST

Actual Yw S.OCO 3

vd final S 64 33 i3

Tt 5. 4TY {min), (sec)
RUN PROGRAM o
¢ _O-9936
e RA- O wH0

i

Y. 7

H

D OOOOOOC
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HETER ChLID"AzI“W

" Paremetric Preosure ?30 (‘UO

3 AETER ¢ _fxox & D

i'

|

1
£M: "

vd fnftial B23.400 &3

Start test and' record tempera-
tures cvery cublc [t.

1520
Vi Tv{OF) | Tdin (OF)
S e | T
IR 21
2 8 i
3 a1
4 . ‘J/ . 86’
> e | B
EWD TEST
Ictual VN 5.000 ) fta

vd final 527,629 .

Tt 17- ’B,'AQ (min). (sec)
“RUN PROCRAM

Py O.'C-‘«Q)Q

tne V-0 "1,0

AVe . 0.a8ul _'

re3

' t
[}

' ) ' ‘Worksheet
NE DY -'ﬁm P
paE__£8% /93 /B
KB CALe .EA'h'oro
.5” D e | < A0 = g;‘?

vd initia) 527 GO0 #*

Start test and record tcnpcra-
turcs cver'y cr.

A HO, 20308

S . 22
Vw Tw{OF) | T¢in (°F)
° 1 w2 Bl
1 . Eg\
2 e
Do 39
3 29
L R D 3.
s fea | 2%
END TEST
Actual VWw 5. OO re3
* V4 final S¢3. (1 - rt3
Tt /3. 4373 {min).(scc
RUN PROGRAM
P 9943
ne_3 .00 tus0
n—
G-6

vd initial &4 300 443

Start test and record tempera-
tures cvery Cf.

<. 40

vo [ ™veor) | Tdin (OF)
° | & 22
o 0
2 I 93
ERIRES
4 \L 24
L 2 lea | 84
'END_TEST
Actual W S.00Q 43

vd final S¢/ 3. </ 3

Tt (O . HFF tmin), (sec)
RUR PROGRAM )
_©.9963
re Q2775 w0

-
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( ' A ‘Worksheet

KETER CALIDRATION

DONE BY__ «J A&

=25 R4y

20, |20

Parometric Preaosure

DATE

METER ¢ RPrC & &

LEW CAL mraTron

. JAH=03 s A8 = 5.5 < AH = 0.8
Vd tnitlal S Cc Yoo HP | vdinittal S0 Z, coo WP | Ve dnitial  £97 ¢ 48

Start test and record tempera-
tures every Cr.

: /%37‘-’- VA—C_:O.

Start test and' record tempera-
tures every cubic ft,

/35’5 —_ UAQ':O

tart teat and record tempera-
turcs cvery Crl. .

SFrS - yaécg

Vv Tw(OF) | Tdin (°F) Vu T™™(OF) | Tein (°F) Vu  § ™M(OF) | Tein (OF)

° ezl 97 | | [ 2 lge | sox °lé¢ | jo5

[ 77 " | | /o8 : L /o

- Ak 1] 1 we: i B

> | los > | e a BHPA

4 { /87 b % /! 4 J’ 7

> 143.57] /0% s et Vs L3 ley 15

. .EmD TEST _ ' END TEST . END TEST

fotual v £ 1 pctual Va5 063 petwal we | ST 083
v e $9/, FYG 43 Vd final $97, Y5/ rt3 Vd final_g o3, 247 3

Tt SR 214 (tin), {see

"RUN PROGRAM RUN PROGRAM RUN PROGRAM _
p [ OO¥4S b Sonzo ¢__.9938
vme__ [ TYEYE M0 Ne___ /. Z0 L 0 Ho_ [ §0/ 2  "Ha0

Tt. /55—2_-10 (min}. (sec) Tt /0. gﬁftmin).{sec)

|}
i - : R .-
LFSEK Rl = e WwE

TAT N ET e ST s SR e

-~
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"Worksheet

C

HMETER CALIDRATION .
DONE BY | ACARCIA

Q< AN /G T

" Paroactric Pressure =2 (2

. AETER ¢ 6_'/;«Ac_5
See a<en

Q

DATE

. _AH=B=2 [ p _bAH= =2 2.0 « AH = ‘5-:3-3’9
Vd initia) (O2 Soe #° | Vainitlal £09 TrHpo 44"’ Vd initial g /& /00 4
Start test and record tempera- | Start test and record tenpcra- Start test and record tempera-
tures every cubic ft. turcs every cr, tures every Cr.
Vv ™(OF) [Tdin (°F) Vi ['I\.'(OF) Tdin (°F) Vw fN(OF) Tdin (°F)
° e+ | /058 ° ’ L4 | /oF ° Iéﬁ‘ s
2 1 I 1 .
- i 11z [ 1 /72 / // b
2 2 2 [
[1¥ 1L f1E
3
1L 3 i A 3 ] /RO
4 - : '
- 117 N y | ve “ &f /2/
5 .
| &Y [ 18 s 164 | 10 > ey |r22 )
. . .END TEST ° END TEST "END TEST
fetual Vu S re3 Actual Vw < r¢3 Actual W & re3
Vd final _COA, 269 3 | Vafinal & /%, 7P o3 vd tiral_g 20, Gop ft3
t 9, 2y {(min). (sec) T L. 522  ntn),(sec Tt S, 4¢ £ (min).lsec)
"RUN PROGRAM RUN PROGRAM RUN PROGRAM o
».0. 7996 0. P52 YO 97¢3
tme_/ . EOBE  wo N, /. FPF/  "Hy0 B 2 oo2¢ ™o
G-8

Ny 2N N e ,

N




PITOT TULT IDCKTITICATION NULARTR: / DATL: &4 L7 sy S
> —_— o
CALIERATED BY: 7 ZEAAL) C ER

1

7
-z f)eczzes
i Bpad Srgs)
em Hy0 em Hy0 DEVIATION
RuUt NG, (in. 1201 (in. H20) Cpis) Copfs) - Cptnd

v | 995 /.24 |.890| —ooz.
2 | .994 | 1235 |628| ~.coY

3 943 | /.21 |,848) .00
cao : - . Ep(SIDEA) | gyl
o -
) Bpsd - Bpgs) :
: em H20 em H20 - DEVIATION
nUN NO. lin. 20} |- [in.Hz0! Cpls) Cp(s}- CpfD)
1
2
3
Cp (SIDE B)
"'4

3 o
, < [cptt-Cpla 0R B1]
" AVERAGE DEVIATION = ¢ (AORE) =

3 ~a— L4UST CE ﬂﬂ._ﬂi

| €, 16€ M- Ty 510 31 f—tausT o€ <001

-~ Figure 2-9. Pitot tube calibration data.

-
[ 3

e e




\.\r ]
N e o
PITOT TURT IDLHTITICATION HULSELR: / DATI.':;/"'*?\ [
. —— 2 .- o - —
CatitnAILo LY. .~ ‘—?"f-" (o fo \{—'—"‘-——'C—
N 1
Bpyd Ly
emiip0 tm {30 DEVIATION
RUN 10, (in. 170} tin. 1301 Cols) | Cpls) - Cpthd

" AVINAGE DEVIATION = v{AOR D) =

I-33

v 190 278 1.827

z ¢ /55 .‘;75 . 52’.2

3 J90 | . 278 [.B27

Cp (SIDE A)
Hoad - by ’
em H20 em Hp0 © DEVIATION
RUN 1D, {in. H20) Gin.H20) 1 Cpgsh | Cptsh- Cptl)
1 Y12 | 720 1LB2]) - ool
2 | ¥92 | 920 |83 ool
3 290 | 900 (825 —. o0l

cysen | F24

.""

3 -
T |cpt-Tpta OR 81

3

| €p ts10E A1~ €, t51DE D) |=—12UST BE <0.01

- Figure 2:9. Pitot tube calibration data.
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I-33

M
PITOT TURE IDCRTITICATION RULLTR: / OATL 2 AR DY
CCALILRATID BY: 2 DELANCGER
—';/5 i /UOZ?L-/;'
bLpyg L)
cm 170 em 130 DCVIATION
! oo | T T701.822] —.002-
2 . 5}; 772 1. Blzr -, 002
3 5o sl 705 |.B28] ook
Cotsine A | B Y
- ¥ - . .
2B WOl LE -
Bpad Ay i
: em 1320 em H20 . DEVIATION
RUN ND. {in. 11301 (in. Hz0) Cpls} Cpts) - CptB!)
! A 0821822 . oo2—
2 553 ~ 82,5 15| —o0s
3 /90 .2 20,829 . ooY
Cp{SIDE R} |, B2
A . 3 _
_ S |cpl-Tpta 0R BY |
" AVERAGE DEVIATION = ¢ (ADRD) = 3 ~ —a— 1AUST GE <0.01

| € (510 A1- T (5108 51 == 1auST BE <000

- Figure 2-9. Pitot tube calibration da.ta.
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N
5 5, &
PITOT TUCE INTRYIFICATION RULAEL R / part: L& A1 EF
CCALIBRATLD OV ._f DELLICE T
" Noz 2 e |
Lingd By
em 1170 em 130 DEVIATION
- —_ o~
1 92 | sz |82 po
2 L, 945 L 22 |.8YE —.co2-
3 L 920 | .20 | BHe| | ool
Cptsive A) | g/
25" JozrlE.
bpad B :
em £20 em H20 . DEVIATION
RUNND. {in. H20) (in. Hz0) | Cpis) | Cplsh- CplB)
! 995 | /.23 812 -mooz -
2 'C7z7/5 /'31‘“ 16“/6 !OO}
3 LY /.52 | BY5| oo
Ty (SIDE B)

" AVIRAGE DEVIATION = o (AOR B} =

l‘l.l.

 8Y5

3 -
T {Cpt)-Tpin OR B)

Yy

3

| €5 (s16€ A1- €, (610E b1 | 12UST BE <001

~ fFigure 2.9, Pitot tube calibration data.
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S
U= s
PITOT TURT IDCNTITICATION NUMBLR: / DATE: =& 7’:5?5/
. — . .
CALILRATID TY: . LD ELAVE LS
= "nezzop
bpsd Lp(s)
em {20 tm Hy0 DEVIATION
RUW IO, {in. H20) {in. 11201 Chls) Cplsh- Cptal
1 | peo8|  zos |.0%)| - 005
2 2/0 | 205} . 820 -.00]
3 ol 2| L 2ol 828,007
CpiSIDEA} | 83

[ Y . .
L 022 LE

Bosd - bpgs) :
em H20 cm Hz0 - DEVIATION
1  Sos| 725 |, 828) - oo¥

2 Y95 1, 7221.837) —.007
1 | oo5| 722 1.828| .00Y

Catstoem |, B2Y

.
.

3 o
< |cpt-Tptn 0R BI|
L 5 ——— ~a—13UST CE <0.01

" AVERAGE DEVIATION = o (ADRD) =

| €p (51D A)- T (SIDE ) [—14UST BE <0.01

- Figure 2:9. Pitot tube catibration da.ta.
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o
PITOT TURE IDUNTITICATION NUIET T == DATL: /— = AR
" CALIERAILD BY: ./ zwé/w?mi’//
. T
y‘/ Npz2o e —
Hgd bpgs)
em 130 em Hy 0 DEVIATION
RUN 1D, (in. M50} {in. H70) Cats) Cptsl - Epla)
1 .90 .27 |.827| .007
2 995 Jelp 1822 —. pos
3 asp | /.28 |8 2.0
Co(SIDEA) | B%p
Dpad Lp(s) :
e H20 em H20 © DEVIATION
RUN 120, {in. 1120) {in. Hz0) Cpls) | Cptsh-Cptd)
1
2
3
Cp (SIDE B)
. K} _
, S{cpt-TplaorB)
" AVERAGE DEVIATION = o(AORD) = —a— I8UST OE <0.0%

3

| T (StDE A)- T, (SIDE B) |—1AUST BE <001

- Figure 2-9. Pitot 1ube calibration da.ta.
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" CALILRATLD EY:

PITOT TUDEL IDCHTITICATION NULIRET: ;/’d

T RELANCTER

DIL«ITL': [ 9AFRGy/

Ky N2 2A
B pytd Bp(s)
em tiz0 em 430 DEVIATION
RUN O, (in. 1i20) {in. H0) Cpls) | Cpls)- Epthd
! 0,195 & 200 |.806| 005
2 2095 O 2Beosl,80) | — 00!
3 2,/90 | 2. Z2an |.7%] —. 005
CpIDEA) | B
%/ > -
b Loy :
em ti720 cm H20 - DEVIATION
RUN ND. (in. 120} lin.Hz0} | Cots) | Cpls-Epl0)
! 90 \ )72 824 - —.ool
2 Y90 Vo120 1.8 0.0
3 P2\ 0720827 002
Tptsioe ) |, B25
o« '- 3 _
_ = {cpt)-Tpla OR B
" AVERAGE DEVIATION = 0 (A OR ) = - 3 - ~a— 13UST BE <0.01

[ €, (S10E A1- Ty (G1DE DI [=—1AUST DE <008

- Figure 2:9. Pitot tube calibration data.
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I-33
o gy Jamiew B N
PITOT TULL IDENTITICATION RUMBER: 2o DATE: [ orrr T =G
CEALILRATID BY: . AS e e HVGES
el TURE
B pytd Ly
em Hp0 tm {20 DEVIATION
RUN V0. {in. 1120} lin. $120) Cpis} | Cpfs) - Tpthd
1 0.2/ (o795 |,804| . oo/
2 0975V p 735 1,804 |, oo
3 O35 107 |80t —ooo-
CoSIDEA) | Bp2
P Aoz iE
Bops Doy -
em 120 em 30 - DEVIATION
1 0.190 O 2 .7 - —.00]
2 o190 | 2. 22 1.7 .00/
3 0,192 | 0.3 |.8o0| .o02
Cplstne p) | 7/ 9F7

" AVIRAGE DEVIATION = o (ADRD) =

-

b

3 -
S fcp61-Tpln 0R BY|

[ €, (5168 A)-E, (SIDE BY |~ 120ST 0E <0.00

3

Figure 2:9. Pitot tube calibration data.

-
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(R \,
PIYUTIURE IDLETITICATION NUNRER: DATE: i N
. —_— R
CALILRATED BY: 7 2 S/ A2
ENOZ 2L
bpad D)
em (20 tm 130 DEVIATION
RUN O. (in. H20) {in. 1i0) Cafy) | Cpls - Epth)
v\ )972 /.65 |.80Y Wol22
2 109% | /. bhs |7191 £.0
792 ~ 006

3 2975 1+ 55 |,
Cp(SIDEA) | 799

f%,’ . Vﬂ’zL . a
Bpstd Lo(s) ' :
cm H20 em H0 - DEVIATION
nunnNo, {in. 1120} (in._HzU) Cpts) Catsy- CplB)
t oa¢o-| 145 |.811) -.oo5
3 0977 l.50 |, BObL] —. 003
Cotsmem | GO
L s 3 . _
, < |€pb)-Tptn DR BI |
" AVERAGE DEVIATION = ¢ (A DR D) = 3 ~— 14UST CE <0.01

[ €5 (5188 ATy (5108 B) |a—rauUST DE <001

~ Figure 2-9. Pitot tube calibration da'ta.
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M
PITOT YURE 10UHTITICATION NUMELT: < DATL: /7 f /—(//F‘?é’
CeaLLRATLL oY, T LE L) G ER
<4 " Nrzzis
Lpag L)
cm H30 cm 40 DIVLIATION
RUN M. (in. H20) fin. H30) Cpfs) | Cpts) - Cptnd
R/ |CER01798| —.o03
2 gzrse \ozzs |78 — o003
3 2wz |© 325 | BOB| ,po7
CoS1oEA) | 8O
g /r/ - —
Z. AL Z L~
D pad O )
em H20 em H20 - DEVIATION
RUN ND. {in. 12D} in. Hz0} Cpish Cpis - Cpll)
1 A5/5 Vo.&r |,80 - —oox—
2 Psze 0805 BOBY 00
3 575 | a2 aw [LB02] —. oo
CpSiDER) | BOH
." " )

" AVERAGE DEVIATION = o (ADR D) =

3

| € SIOE AY-C,, (SIDE B) {=—12UST DE <0.01

-~ Figure 2-9. Pitot tube calibration da.ta.
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" AVERAGE DEVIATION = o{AORB) =

L
M L3

3
T [Cplsh-Tplh OR BY

3

| €p (s18€ A)-Cp tS1DE B) |—reusTBE <0.01

I-33
™
PITOT TURE 1OCHTIEICATION NUMEER: =2 OATL: o2 P AR Y
" CALILRATLD TY: WA= T A NN 5
L7t Nozzig
b pyad by
cm 1130 em H0 DLCVIATION
RUN 140, (in. 120) {in. H20) Cpts) | Cptsd - Cpth)
1 950 | L3 | 822 ool
2 9495 | /25 |27 .oo05
3 A L,/O [,5% 1,825 —.007
Cp(siDEA) | 322
J‘J”“ Neoz 2 LB
Opod Bp(s) :
em 1420 em HaD . DEVIATION
RUK 10. {in. H20) (in. Hz0} | Cpt) | Cpts) - Cpld)
1 Yo | L Boo (.822) . 00!
2 sy |\ 8/2-1,8/7] -,004
1 | 595 |.800 |.825] .oo4
Cp(SIDEB) | B2

- =~a—AUST CE <0.01

- Figure 2-9. Pitot tube calibration da‘ta.

-
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I1-33
M
PITOT YURL IDERTITICATION NUMILR: 0 — nm[:’27ﬁfﬁﬂgy
CCALIERAIID BY: . o e A G I
T Noez LE ]
bLipad bLpyy)
cm Hz0 em 1130 DEVIATION
RUK IO, {in. 1120) {in. H20) Coals) Cpls) - Cpin)
1 JAR N 270,821 -.c0!
2 82 D701.8211 -. o0/
3 B 270,822 | col
Cotsinr Al | 255
'—9/‘5." Nozzr&E—
bLpad Opry :
em 1420 em 70 - DEVIATIDN
RUNNO. (in. it2D) (in. H201 Cols) Cptst- Cptb)
1 L1E/ 270 1By - oo
2 [ G2 2701811 oo
CotsinEm) | A1G

" AVERAGE DEVIATION = o (ADRB) =

L3

3
< [cpt)-Tpin OR B |

3

| Cp (S1DE A)-Cp (SIDE B) [=—1MUST BE <0.01

“Figure 2-9. Pitot tube calibration data.

-
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" AVERAGE DEVIATION = ¢ (AORD) =

PITOT TURL IDCHTITICATION NULARER: = oaTr: 2 /AERBY
" CALIZRATCD BY: [ BelANGER
38" M arzik—
Hpad L)
em H30 cm iiy0 DEVIATION
RUN 170, (in. 1120] (in. 20) Cpfst | Cplst - Tptad
1 g | V730 (.80 . COF
2 w730 1.8l19] o
3 g0\ .722 .89 oo
Co(SIDEA) | B/9
321 oL B
Apsd bo(s) :
em H370 em Hz0 - DEVIATION
RUN 1O, (in. 1i20) tin. Hz0) Cots) | Cpts)-CplD)
t gel L.dp |LB2Z| -.oco>
2 _‘75{ /‘/5 L BI7) — o005
3 L9950 | .40 |.A24]| o002~
Cp(SIDER) | B2

1 .
S |cptst-Tpta 0R BY]

3

[ Ep (SIDE AL-Tp (SIDE B) |=—MUST BE <0.01

-~ Figure 2.9. Pitot tube calibration da.ta.

-
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_ -
PITOT TULE IDTRTITICATION HULARER: == DATL: = AR R Y
. —_——
CALILRATID BY: L BELAN G &
¢
Az e B — W
Dy By
Cm“zo e 10 DEVU_ITIDI-'
RUN K. {in, 170) {in. 420} Cots) Cats) - Cptal

1 960 142 | B2 —. comr
2 . 900 ). 28 1 8241 oo

3 955 | /.42 1817 —.c07
Cp (SIDE A) g2

£ "M p7 e
bpad Dp(y) ‘
em 1120 em H20 - DEVIATION
AUN 1D, (in. 20} (in.Hz0) | Cpls) | Cpts)-CpfD)
1 .52~ | 240 Blel —mocs
2 .22 775 .82 o
3 LoV 795 (B27] ool
Catsine M | B3]

s . 3 _
. S [pti-Tpla OR BI]
" AVERAGE DEVIATION = o (AORD) = ~ 5 : ~— 18UST LE < 0.0

[ €p (SIDE AY- Ty (SIDE B) [— WUST BE <0.01

~figure 2-.9. Pitot tube calibration data.
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= N,
PIYOT YURE IDERTIFICATION RUMELR: T pATE: = AR
CCALILRATCD BY: . L B L AN ERE
_— ‘ W
i NOZ 2
Bpyd L)
em 110 tm 130 DEVIATION
RUN NO. {in. 120} {in. 1120]) Cotsh Cpls) - Epthl
1 20 L Zlo | B3 o
z .2/0 L 2l0 1,823y &2
3 2/0 | .30 822 ©
CplSIDEA) | B2
Bpsid L) '
em H0 em H20 - DEVIATION
RUK 10. lin. 170} fin. Hz0) Cots) | Cplsy- CplDl
1
2
3
Cp (SIDE B)

3
T {cpls)- Tt R BY]

" AVERAGE DEVIATION = o (ADRD) = 3 ~— 15UST CE <0.01

| €p (SIDE A)-Tp (SIDE B) |a—UST BE <001

-~ Figure 2-9. Pitot tube calibration data.
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I-33

)
PITOT TURT IDCHTIFICATION HULARLR: 6 DATE: 2RSS
CeALicnaTID oY .7 cEECANGE/L
45" Nz 2y fomr
Hogd bps)
1 emiiz0 em 130 DEVIATIDN
RUN IO, (in. H70) tin. 1150) Cptst | Cpls) - Cpla)

v L9 Szl ged Loo3

2 . 947 L322 862 o003
3 99gs | /325 |.e5¢| —. 005
Cosint ) | 859

)(_7 '/,-/JOZL[,,& .

Loay Loy :
em o0 em HoO © DEVIATION
RUN 1D, {in. 2D} tin. H201 Colst { Cpts)- CplB)
v g9\ TS5 | 834 . 002—
2 LYY | .703-].825 oo
3 YPR | 705 1,827| —. 005
Cotsinen) |,822|
o 3 -
" AVERAGE DEVIATION = u(ADRE) = - —a— 1AUST BE <0.01

3

| €, st0€ A)- €, (510E B |~ 14UST BE < 0.01

~Figure 2-9. Pitot tube calibration daiq.
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I-33

r~

‘ ' - </
PITOT TURT IDCRTICICATION RULARTR: f/; DATC *7/477‘25“7
" CALILRATLD BY: 7. EECANC X
% “Nozz L~
B psig B piyy
em liz0 cm Hz0 DIVIATION
AUN NO. {in. ti70) {in. H20} Cats) Cps) - Cpthd
1 2 101 .30 |.822) .oo0%
2 2 | /2.8l —.007
3 L2010 V. 310 1.Baz| L 00¥
Cp (SIDE A) 8/6}
5 Noz ek
Bopstd Logs) -
em H20 em Hy0 © DEVIATIOR
nuN 1o, {in. H20) fin. HZ01 Cols) Cpist- Cpib)
! Z2/0 220 |LBI0| - oo
2 .Z/0 3242 |.2ID] o0
3 .2 /10 ,220 .80 0.0
Colstnen) | B0
- 3 _
! —— MAUST LE <0.01

" AVERAGE DEVIATION = u{(ADRG) = 3

| €, (510€ A1- Ty (5HDE §) [~e—1UST DE <0.01

-~ Figure 2-9. Pitot tube calibration da.m.
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P

(‘\

N
PITOT TURT IDENTIFICATION NULAES f: 9 DATL: 2 AFRES
. becs —~
CALILRATID BY: e BELAR G- E £
25" oz 2 co—
Bpgid L)
em Hz0 cm Ky 0 OCVIATION
RUN HO. (in. 20} (in. 1170) Cotsd | Cplsh- Tpint)
1 .5/ | 785 | 80| 003
2 576 7B 2-1.814 ) ool
3 L e20 | 780 1,8/6) .o03
CpSIDERY | &2
27" Meor 2o i —
Bpsd Lpls) :
em Hz0 em Hz0 - DEVIATION
KUK 1. tin. H20) (in. Hz D) Cols) | Cptst- Cpfd)
Iy e -
1 L9765 | 138 |.845| -, oo
3 983 /%0 |, 834 -.cof
Cotsinrny | 829
i . 3 _
. S |ep-Tptaonsl|
" AVERAGE DEVIATION = v (ADRBY = - ; ~a— LAUST BT <0.01
Cp (SIDE A}~ Ty (SIDE B) [<—1AUST BE <0.01 :

~Figure 2.9, Pitot tube calibration data.
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I\r )
PITOT TUCE IDURTIFICATION HULABLR: 5 0hTE:17f°'-’2f"‘</
. —_— -
CALILRATCO BY: L BECAVGER
2 N2 L B |
Hpsid Dpys)
em Liz0 cm 420 BCVIATION
RUN NO. {in. 11701} {in. 1501 Cpls) Cots) - Cplhl

1} 9ps” 138 |.84%5| ooy
2 N 14 2-|, 824 -.007
3 Q80 | 13251872

L OO A
CpistoEn) | 2Y)
By - Bpgs) -
em 120 em Ho20 - DEVIATION
RUN 1D, {in. 11201} (in._HzO} Cpls) Cpls) - CplD)
1

528 | 9275 |.8a5| - 0.0
2 B30V ,T780 .82 —.00/
3 520 .7 78 |.8ag| o©.2

cosnem | B

2>

3
< [ept-CTptaon 81|

" AVERAGE DEVIATION = v{ADRB) = !

3 ~a— MUST 5L <0.01

| €y (S10E AY-Cp (S1DE B) |~c—~1UST BE <0.01

-~ Figure 2-9. Pitot tube calibration dalta.
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.- O\?
. ‘- —_ L
PITOT TURT IDCHTHTICATION LUK R f? onit: 2IAPEEY
. = ; -
CALIBRATLD BY: T BE LM Crm &
L Noz et —
Dpgd S
em liz0 e Hy0 DLVIATION
RUN KO, {in. 1130 {in. H30) Cnis) Cpls)- Cplnd
! 205 | 205 | é20| .ocE
z ,2od 2oL BI0 "oz &
i o)
3 202 | .25 |8l .ocl
Eatstior ) || RS
b Aoy
em H20 em H0 - DEVIATION
RUN 11D (in. 1120) (in. #20) Cols) | Cpisi-CplB)
1
2
3

Cp (SIDE B)

o 3
S |epts)-Tptaon ol
~— L4UST LT <0.01

" AVLRAGE DEVIATION = o (ADRE} = "
| €, (SIDE - T (510 B |~—1UST BE <0.01

~ Figure 2.9. Pitot tube calibration da‘la.
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No major obsiructions
in path of jet.

4 - f Kl’. !
FPressure slot L \_ Exhaust hood
0
PUSH PULL HOODS
Exhoust Hood . Pressure Slot
Quantity of air exhousled, Quantily of air supplied,
Op =100 1o 150 ¢fm /sq.f.of Oz —»_t—rx 0
; lonk grea, depending on femp- '"DrE 2
/' erature of liguid, cross drofts, where D = length of throw, feet
_ .~ agitation, efc. £ = entrainment faclor.
" Hood height shoul
/ od HE_:% xsfa%ulgfe, Throw Entrainment
RN R length, D, feet foctor, £
NG = 0,180 2 2y : ’
- ' : 0-8 2.0
Y g .18 /1.4
16 -24 1.0
over 24 0.7

Slot widlh W should be designed for
a velocity of 1000 lfo 2000 fpm.

Design such systems 5o they con be easily modified or adjusted fo oblain desired
resulls.

AMERICAN CONFERENCE OF
GOYERNMENTAL INDUSTRIAL HYGIENISTS

HOOD DESIGN DATA

AT /-64 | Fig 417

G-29




Ne slot neor

. lnside rogivs
foke -off \\ desirable

b Maximum plenum
j velocity = 500 fpm

Cover when no! in usa

—

- L > pt——m [ e

Y —

A ‘—l " Section A-4

@=50LW

Slot veloeity = 000 fpm moximum
Entry loss =/.78 slot VP +0.25 duct VP
Duct velocity =2500-3000 fpm

Also provide: I Separote flue for combustion Eroducfs /f direct - fired unit.

2. For cleaning operotion, on air-line respirclor is necessary.

3. For pitunifs, the pit should be mechanically ventilatec,

4. For further safe guords, see VS-50/./

NOTE: Provioe downcrof? grille for perts that cannot be
removed dry; @ = 50 ¢fm /sq It grille crea

AMERICAN CONFERENCE OF
GOYERNMENTAL INDUSTRIAL HYGIENISTS

SOLVENT DEGREAS/ING TANKS

DATE /- 78 l Vs-50/

G-30




\
Sclvent vapor degreasing refers to boiling liguid cleaning systems utilizing trichlore-
ethylene, perchloroethylene, methylene chloride, freons (R) or other halogenated hydro-
tarbons. Cleaning action is accomplished by the condensation of the solvent vapors in
contact with the work surface producing a continuous liguid rinsing action. Cleaning
ceases when the temperature of the work reaches the temperature of the surrounding
solvent vapors. Since halogenated hydrocarbons are somewhat similar in their physical,
chemical and toxic characteristics, the following safeguards should be provided te
prevent the c¢reation of a health or life hazard:

1.  Vapor degreasing tanks should be equipped with 2 condenser or vapor level thermo-
stat to keep the vapor level below the top edge of the tank by a distance equai
to one-half the tank width or 36 inches, whichever is shorter.

2. Where water type condensers are used, inlet water temperatures should not be less
than 80 F (27 C) and the outlet temperature should not exceed 110 F (43 C).

3. Degreasers should be equipped with a boiling liquid thermostat to regulate the
rate of vapor generation, and with a safety control at an appropriate height above
the vapor line to prevent the escape of solvent in case of a malfunction.

4. Tanks or machines of more than 4 square feet of vapor area should be equipped
with suitable gasketed cleanout or sludge doors, located near the bottom, to
facilitate cleaning. .

5. MWork should be placed in and removed slowly from the degreaser, at a rate no
greater than 11 feet/minute (0.055 m/s), to prevent sudden disturbances of the
vapor level. : .

6. CARE MUST BE TAKEN TO PREVENT DIRECT SOLVENT CARRYQUT DUE TO THE SHAPE OF THE PART.
Maximum rated workloads as determined by the rate of heat transfer {surface area
and specific heat) should not be exceeded.

7. Special precautions should be taken where natural gas or other open flames are
used to heat the solvent tg prevent vapors* from entering the combusion air supply.

8. Heating elements should be designed and maintained so that their surface temperature
will not cause the solvent or mixture to breakdown* or produce excessive vapors.

9. Degreasers shouid be located in such a manner that vapors* will not reach or be
drawn into atmospheres used for gas or electric arc welding, high temperature
heat treating, combustion air or open electric motors,

10. Whenever spray or other mechanical means are used to disperse solvént liquids,
sufficient enclosure or baffling should be provided to prevent direct release of
airborne vapor above the top of the tank.

11. An emergency quick-drenching facility should be located in near proximity to the
degreaser for use in the event of accidental eye contact with the deqreasing
liquid.

¢ Electric arcs, open flames and hot
surfaces will thermally decompose
halogenated hydrocarbons to toxic and
corrosive substances {such as
hydrochloric and/or hydrofluoric
acid). Under some circumstances,
phosgene may be formed.

..
"

AMERICAN CONFERENCE OF
GOYERNMENTAL INDUSTRIAL HYGIENISTS

SOLVENT VAPOR DEGREASING

DATE /-78 VS -50/.1
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APPENDIX H
VENTILATION DATA




RECOAMENTED “TANIC
EdAr LS T FLOWSFEATES -
- Serobbers 2 p| KENFI‘/&:J‘/;*\[
"Retovamiridel Tom = ‘ot
Tonks Brhouited o Cat Cacw// =1 o foe biren C,A,‘,}/"GML
- # Tupe. =
g pp el 50 215 4725
q PP -2 \ 50 21 4 4725
g PP A-% 150 315 4125
2% Pe C-2 150 ETES 4725
25 7o Lot c~2. O zH 7640
] 2 Zslot | - 150 2ai 3 L0
- Telol” = 2504 C
cinm Exhawst Reaived 1o meet  Keppon promded  Trml—
et \Jolowe s ¢ 25140  cfmn
_ [otol  Exhpost bur Servhber g 101 — 1B, = [&ci75d£h‘.
Vool QI80) Guogbher 2 Recommovdel 1y (A SHpr T
5297 O] 725140 b/ DT b
L aman 0T 22785 g/ - == 28 % <pehe
L5525 103 2725 4/o
s oy 23625 5/5
] LT 105 28350 e/l
70D 106 4545 D 3/2.
_ T e k- —7:%71_@/

Tt




Serubiber: 07

Rezowmarded | Temle Lote— —
Toaks Erbowsied | Uop Cat | Cw /5’ | Shbehren | Che /Took
D /
Y Lot c-2 1D 96 1056
5% ve B-2 (50 215 o725
HO  None, NA — 51,5 —
* H% 75 Lat -D’Z o)) 724 7 NS
50 7 lat L~ o0 25 ey
/ﬁ‘&ﬂ,; = Z?’f-—]‘*
Meonwom Exbhoost  Recoved do  meet Keoponmended  Topl

ot \Jolome s -

ZZ185

v

=

0

e vpt+

needed

cold  br. Blewlked

a‘!["é "‘[ ;FGW»

ifc%u;v"‘:. %ﬂ?’b&'{‘w C-c\,?g W.'.}‘H\ .




- Serobbev: #1D 3

~Rerowwinded oAt Cate—
Tonks Brbousded Hog Cat Cbw [T Srbebiren | Cha fTomk
— | # Tope ' ' D’ ’
] Ll 26 et] A 250 £0 Y so
HZ 7 Lat A-| 250 31.% 7895
_ 45 7s Lt | Z50 21.5 7875
_ 4y ge¢lat A 250 z|.5 7815
_ Tl + 27,625

f\;hmm“m Exhowst 'Z&;JAVC/L 40 IMEJ{' @Mmﬂﬁo{&l TEM@’—- b

i ormet

\/o(vw,s !

27625 cbm




Serobbev: %) L

"Rezommind o Towts Cote
Tonis Crhowiied Hom Cat Chw ! | S e Lren mﬁmh
% T pe. B’
2 ' p A-z. B2 2 5 U728
& Fe B -2 15D 2/ 45 Y715
lo 44 A-Z 1 0 2.5 Y225
14 PP A-Z 40, AR 475
15 pp A-3 150 2.5 4725
/fzéﬁﬁé" 235 ¢ 5
Min i Exhtvu%'{' '@:lulﬂ',a/ —)—D M@@‘F’ @MM&( ‘J’Zmlﬁ-
Evhbomst Uolowe s ¢+ Z2Z625 fm _
H-4




— Seruboev: #En K

P towminded TemiIE Coter
Mﬁﬁﬂﬂ Hog Cat C,Cw// =N < e Loren (,AM)/,—M;’_
. D /
) 1 P -3 150 Z1.5 4725
[ rP -3 = Z1.8 47725
_ 20 PP A’Z 15 0. 21.5 Y17 5
_¥_ 2l PP D-4lci]| 150 3.5 4725
ZL PP = (50 2.5 Y725 .
v 29 pp (p-Ylez | |50 3 5 Y725
_ Crebid ¥ 7%,250 7
Minmpm Exhaoost Reaowed  do  meet  Reoppnynendod  Toml- ,
Yhowet  Jolvime s . Z2%3%55 v
) ¥ s not  needed ; hood  reuld he  hiowked & iF
- Iar T ia \ncrened cope L;'ZL‘P; . '
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Serobbev: 410/,
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APPENDIX I
PHOTOGRAPHS OF IMPACTOR FILTER STAGES
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RESUME
THOMAS BELANGER SET Engineer Trainee
1983, June to December Engineering Intern

Southern California Gas
Bakersfield, Californla

.

1984, January to June Engineering Trainee
Coal/Air Department

Naval Energy & Environmental Support
Activity
Port Bueneme, California
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RESUME
PETER K. FANNING SET Engineer
1979 B.S., Physics

Bridgewater State College
Bridgewater, Mass.

1882 ' M.S., Mechanical Engineering
Worcester Polytechnic Institute
Worcester, Mass,

1982-1983 Junior Field Engineer
Dresser=-—Atlas (International)
Houston, Texas

1983 to Present Mechanical Engineer
Coal/Air Department
Naval Energy & Environmental Support
Activity
Port Hueneme, Californiz




DARROW KIRKPATRICK

1982

1377-1980

1982-1984

RESINE

L

S8EZT Engineer

B.S, Civil Engineering
University of Virginia

United States Environmental Protection
Agency

Water Quality Standards Division

Region IV

Atlanta, Georgla

Civil Engineer

Coal/Alr Department

Naval Energy & Environmental Support
Actlvity

Port Hueneme, California
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RESUME

WILLIAM E, POWERS SET Engineer
1978 B.S. Mechanical Engineering
Duke University
Durham, N.C.
1981 MPH Environmental Science & Engineering

University of North Caroclina
Chapel Hill, N.C.

1980-81 General Engineer
Health Effects Research laboratory
National Environmental Research Center
Environmental Protection Agency
Research Triangle Park, N.C,

1982 to Present Mechanical Engineer
Coal/Air Department
Naval Energy & Environmental Support
Activity
Port Hueneme, California




TIMOTHY D. QUARLES

1976

1977

1978

1979-1981

1981-1983

1983

1983~Present

RESUME

SET Engineer

B.S. Environmental Engineering
Vanderbilt University
Nashville, Tenn.

Source Test Engineer
Alr Pollution Technology, Inec.
San Diego, California

Alr Pollutionilnstrument Technicilan
San Diego County APCD
San Diego, California

M.S5. Chemical Engineering
Washington State
Pullman, Washington

BEavironmental Engineer
Wisconsin Bureau of Afir Management
Madison, Wisconsin

. Chemical Engineer

NCEL
Port Hueneme, California

Chemical Engineer

Coal/Air Department

Naval Energy & Environmental Support
Activity

Port Hueneme, California
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SUSAN J. SUZUKI

1982

1982-~1984

1984~Present

RESIME

L]

SET Engineer

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

Mechanical/Environmental Engineer
Naval Air Rewvork Facility
Alameda, California

Mechanical Engineer

Coal/Air Department

Naval Energy & Environmental Support
Activity

Port Hueneme, {alifornia




RESUME .
CHARLES K. YEE SET Engineer
1963 B.S. Chemical Engineering

Auburn University
Auburn, Alabama

1969 M.S. Environmental Systems Engineering
Clemson University

Clemson, S.C,

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

1972 to Present Chemical Engineer
Coal/Air Department
Naval Energy & Environmental Supportt
Activity
Port Bueneme, Californla
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ROBERT E. WQOOD

1980 B.S. Environmental Engineering
Californiaz State University
San Luis Obispo, California

1980-1982 General Engineer
Energy Department
Naval Energy and Environmental Support
Activity

1982-1984 Mechanical Engineer
NAVOSH Department
Naval Energy and Environmental Support
Activity






