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EXECUTIVE SUMMARY

The Naval Energy and Environmental Support Activity (NEESA) performed
emission tests at Building 604 Plating Facility, Source Identification Number
10PEN17008406, Naval Aviation Depot, Pensacola, Florida. We measured
chromium, cyanide, and cadmium emissions from several tank ventilation exhaust
lines. Florida Department of Environmental Regulation (FDER) required cyanide
and cadmium emission tests in condition 16 of Permit/Certification Number:
A017-176300. Naval Aviation Depot requested the chromium emission tests. The
emission test results are summarized and discussed below.

SUMMARY OF RESULTS
CHROMIUM, CYANIDE, AND CADMIUM EMISSION TEST RESULTS

CONTROLLED/ EMISSION EMISSION

EXHAUST ELEMENT  UNCONTROLLED CONG. RATE
LINE  PROCESS TESTED MEASURED EMISSIONS®  (mg/m3)  (lb/hr)
1 CHROMIC ACID ANODIZE CHROMIUM  CONTROLLED 0.00060  0.00009

3 HARD CHROME PLATE CHROMIUM UNCONTROLLED 0.56830 0.02966
CHROMIUM  CONTROLLED 0.00469  0.00072

3 HARD CHROME PLATEP CHROMIUM UNCONTROLLED 0.03423  0.00180
CHROMIUM  CONTROLLED 0.00516 0.00078

4 CYANIDE COPPER PLATE GYANIDE CONTROLLED 0.00628 0.00105

6 CADMIUM PLATE CYANIDE CONTROLLED 0.23176 0.02116
CADMIUM CONTROLLED  0.01029  0.00095

? CYANIDE DESTRUGT CYANIDE UNCONTROLLED 0.02550 0.00012

& Controlled: measured after air pollution control device.
Uncontrolled: measured before control device or no control device.
Fumetrol 101 anti-mist additive in plating tanks,

FDER does not have specific emission limits for cyanide and cadmium.
For comparison purposes, minimum workplace exposu{e limits for cyanide and
cadmium are 5 mg/m3, and 0.2 mg/m3, respectively, Note: the exposure limits
are not stack emission limits but ambient workplace concentration limits.
Test results show all cyanide and cadmium stack emission concentrations are
below minimum exposure limits.

The cyanide destruct results are from one sampling run. Refer to
discussion. The cyanide destruct ventilation system was originally installed
because chlorine gas was used to oxidize cyanide. As a safety improvement,
the cyanide destruct system was modified to use sodium hypochlorite instead of
chlorine gas. The cyanide destruct system should be reviewed by industrial
hygiene and safety personnel to determine if the ventilation system is still
necessary.

(Continued)




Chromium emission test results are usually expressed using unique
emission factors. Chromium emissions from chrome plating and chromic acid
anodizing tanks are directly proportional to the electrical consumption.
Refer to discussion. Therefore, chromium emissions are best evaluated in
terms of milligrams per Ampere-hour (mg/Amp-hr) of electrical consumption.
The table below show average chromium emission factors and process conditions
during the tests.

The chromic acid anodize line 1 chromium emission factor of 0.058
mg/Amp-hr complies w%th California's 0.15 mg/Amp-hr small facility chromium
mass emission limit. Line 1 would probably comply with Galifornia's medium
and large facility limits by using anti-mist additives.

The Environmental Protection Agency (EPA) is developing national
emission standards for chrome plating and chromic acid anodizing facilities.3
EPA prefers to evaluate chromic acid anodizing emissions in terms of
milligrams per hour per square meter of tank surface area (mg/hr-m2). 1In
these terms, the chromium emission factor for chromic acid anodize line 1l is
4.53 mg/hr-m2 (0.058 mg/Amp-hr). '

We did not measure uncontrolled (control device inlet) emissions from
line 1, However, EPA research and testing indicates, the average chromic acid
anodize uncontrolled emission factor is 600 mg/hr-m2. If the uncontrolled
emission factor for line 1 is 600 mg/hr-m2, then the control device chromium
removal efficiency exceeds 99%.

We measured control device inlet and outlet emissions on the hard chrome
plating line. We performed tests with and without Fumetrol 101 anti-mist
additive in the plating tanks. Results show that the control device chromium
removal efficiency during typical process conditions (no anti-mist additive)
is 97%. Comparison of the test data shows while the anti-mist additive
reduces emissions generated by the plating tanks 94% (from 3.850 mg/m3 to
0.283 mg/m3), the outlet chromium emission rate is unchanged. Hard: chrome
plating line 3 also complies with California's small facility chromium
emission limit,

AVERAGE CHROMIUM EMISSION TEST RESULTS AND PROCESS CONDITIONS

CHROMIUM PROCESS CONDITIONS
EMISSION _

EXHAUST CONTROL  FACTOR AIR® FLOATING  ANTI-MIST
LINE  PROCESS DEVICE (mg/Amp-hr) AGITATION POLYBALLS ADDITIVE
1 CRO3 ANODIZE OUTLET 0.058 NO NO . NO
3 HARD CHROME  INLET 3.850  NO NO . NO

OUTLET 0.094 NO - NO NO
3 HARD CHROME  INLET  0.233 NO NO . YEsg
OUTLET 0.101 NO NO YES

2 All chrome tanks are agitated using a recirculation system.
b Fumetrol 101 anti-mist additive, 2 gallons per tank.

ii
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1.0 INTRODUCTION

The Naval Energy and Environmental Support Activity (NEESA) performed
chromium, cyanide, and cadmium emission tests on tank ventilation exhaust
lines at Building 604 Plating Facility, Naval Aviation Depot, Pensacola,
Florida.

2.0 BACKGROUND

Florida Department of Environmental Regulation required cyanide and
cadmium emission tests in condition 16 of Permit/Certification Number: AQl7-
176300. Naval Aviation Depot Pensacola requested chromium emission tests be
performed.
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3.0 SOURCE EMISSION TEST SCHEDULE

Figure 1 shows the emission test schedule.

We tested the cyanide

destruct line a month later thanm the other lines because the exhaust fan

required repair.

In general we performed simultaneous test runs for longer periocds of
time in an attempt to obtain detectable emission levels.
two probes were in the stack (in approximately the same plane), the minimum
distance between one probe nozzle and the other probe was 6.5 inches,

During tests where

Table 1 shows the exhaust lines which ventilate chromium, cyanide, or
All control devices are mesh-pad mist eliminators.
Appendix E, page E-5, is a rough sketch of the mist eliminator cross section.

cadmium processes.

TABLE 1: EXHAUST LINES AND PROCESS TANKS

Exhaust Control = Area
Line Device? Tank Gals (ft) Process Contents (oz/gal)
1 403758 341 7700 5 x 20 Chromic Acid Anodize 10-12 Cr03
3 403760 1303 800 3 x 10 Hard Chrome Plate 30-33 Ccro3
1305 715 3 % 10 Hard Chrome Plate 30-33 cro3
1306 715 3 x 10 Hard Chrome Plate 30-33 cro3
1400 715 3 x 10 Hard Chrome Plate 30-33 Cx03
1404 715 3 x 10 Hard Chrome Plate 30-33 Cro03
4 403761 1190 180 3 x 3 Cyanide Copper Plate 4-8 CuCN, 2-8 NaCN
384 300 3 x5 Corrosive Oxidizer 5 Cr03
406 300 3 x5 Chromic Acid Dip < 0,1 Cx03
6 403763 365 224 3 x 3 Cadmium Plate 3 Ccd, 17 CdCN
311 1100 4 x 10 Cadmium Plate 3 Cd, 17 CdCN
1001 75 2 2 2 Cyanide Strip? 12 NaCN
1004 90 2 x 2 Silver Strike? 1 Ag-KCN, 8 KCN
1005 75 2 x 2 Silver Plate? 13 AgCN, 12 KCN
314 300 3 x5 Chromic Acid Dip < 0.1 Cr03
? N/A  EP-: N/A

We performed th':

device on exhaust 1i

We performed f;‘l
device on exhaust 1.
1305, 1306, 1400, a4

101 anti-mist additrve

were operated during the test

efficiency.

Qﬂsts after the control
smodizing tank 341,

and after the control
lating tanks 1303,
Eormed with Fumetrol

s 1303, 1305, and 1306
i control device

Three tank ventilation lines combine before entering the control



device. Appendix E, Page E-2 is a sketch of the ventilation system. We
performed the inlet tests in zone 3-2 which ventilates tanks 1303, 1305, and
1306. We used a DC clamp-on ammeter to verify that the amperage in each

plating tank bus bar (the bar supporting the workpieces) was close to the tank
rectifier ammeter reading.

We performed three cyanide emission tests on exhaust line 4 which
ventilates cyanide copper plating tank 1190, '

Exhaust line 4 also ventilates two tanks which contain chromic acid
solutions. The corrosive oxidizer (tank 384) and chromic acid dip (tank 406)
are non-electric, quick-dip processes. We did not perform chromium emission
tests on line 4 because non-electric chromie acid Process tanks do not
generate significant emissions. The primary emission mechanism of the chrome
plating process is the vigorous hydrogen and oxygen gassing which oceurs
during the electrolysis of water. Electrolysis consumes up to 90% of the
applied current. The small gas bubbles break at the tank surface generating
very small chromic acid mist particulate which is captured by the tank
ventilation system. Air agitation bubbles will generate some emissions but
small when compared to electrolysis gas bubbles. Mist particulate from air
agitation bubbles are relatively large (and heavy) and most settle back into
the tank. We did analyze a portion of the cyanide emission test sample for
chromium to substantiate that the magnitude of emissions from non-electric
chromic acid processes are not significant. The filter portion of the cyanide
sample was consumed during cyanide analysis., We analyzed the remaining
portion of the sample (which includes the probe wash and impinger solutions)
for chromium,

We performed three cyanide and three cadmium emission tests on exhaust
line 6 which ventilates cadmium plating tanks 305 and 311. Exhaust line 6
ventilates three other cyanide processes; cyanide strip (tank 1001), silver
strike (tank 1004), and silver Plate (tank 1005). We did not load the cyanide
strip or silver plate tanks during the tests due to their small size and short
process times. '

Exhaust line 6 also ventilates chromic acid dip tank 314. This process
is a 15 second dip used to color the cadmium plated parts. As previously
discussed, we did not perform chromium emission tests because non-electric
chromic acid processes do not generate significant chromium emissions. We did
analyze the probe wash and impinger solutions (filter excluded) from the
cyanide emission tests for chromium to determine the approximate magnitude of
chromium emissions.

We performed three cyanide emission tests on the exhaust line which
ventilates cyanide destruct tank EP-4. The cyanide destruct process oxidizes
Cyanide to cyanate using sodium hypochlorite. Contents of the cyanide plating
drag-out tanks recirculate continuously through tank EP-4, Refer to any
wastewater control and treatment book for a detailed description of the
cyanide oxidation process, -

Naval Aviation Depot personnel prepared quality assurance (QA) samples
which we submitted to the lab along with the test samples. Note: the QA
samples are not certified standards and were only used to give us confidence
that lab analysis results were.in the ballpark.



3.1 CHROMIUM EMISSION TEST PROCEDURE

Sampling procedures and equipment coincide with the Environmental
Protection Agency (EPA) Methods 1, 2, 4, and 5 described in the Code of
Federal Registrations, Volume 40, Part 60, Appendix A, of 1 July 1988 and
California Air Resources Board (CARB) Method 425 (revised wet impingement
method) .

EPA Methods:

1: Sample and Velocity Traverses for Stationary Sources.

2: Determination of Stack Gas Velocity and Volumetric Flow Rate.
4: Determination of Moisture Content in Stack Gases.

5: Determination of Particulate Emissions From Stationary Sources.

CARB Method:
425: Determination of Total Chromium and Hexavalent Chromium Emissions From
Stationary Sources.

The following comments briefly describe our test procedures and document
any variations from the reference methods.

The CARB 425 sampling train is a modified EPA Method 5 train. The
filter holder is unheated and is located between the third and fourth
impingers. A teflon coated Pallflex T60A20 filter is used. The first and
second impingers contain 0.1 N sodium hydroxide solution instead of water.
The transition from the glass probe liner to the first impinger is either
glass or flexible teflon tubing.

We do not heat the probe unless the stack gas dew point temperature is
near ambient temperature.

For control device outlet emission tests, minimum total sample volume
(corrected to standard conditions) is 120 cubic feet.

We do not presoak sampling equipment in 1:1 HNOj as described in Method
425 section 5.2. We initially wash the sampling train at our laboratory using
the following procedure. After a detergent wash, we prerinse (not soak) all
parts with 1:1 HNO,, followed by deionized water, and finally with 0.1N NaOH
solution. We do not analyze probe liner preparation rinses for chromium. The
0.1N NaOH sample recovery wash (post test) serves as the sample train wash
(pre test) for the next test run.

We do not split the samples for both hexavalent and total chromium
analysis. We assume all chromium emissions to be hexavalent and analyze
samples for total chromium.

A third party laboratory analyzed the samples. - In general the lab used
a flame atomic absorption spectrophotometer which can detect chromium
concentrations in the lower ppm range. For samples below the ppm range, the
lab used a graphite furnace which can detect chromium concentrations in the
lower ppb range. For the control device outlet samples, the lab analyzed the
first impinger solution, the second impinger solution, and the probe wash
separately. For some control device inlet samples, the two impinger solutions
were combined and analyzed as a single sample,




3.2 CYANIDE EMISSION TEST PROCEDURE.

Sampling procedures and equipment is similar to the chromium test
procedure except we will use California Air Resources Board (CARB) Method 426.

CARB Method:
426: Determination of Cyanide Emissions From Stationary Sources.

The CARB 426 sampling train is a modified EPA Method 5 train. The first

and second impingers contain 0.1 N sodium hydroxide solution instead of water.
The filter extract, probe wash, and impinger solution are analyzed for cyanide
using a calorimetric procedure.

We do not heat the probe and filter unless the stack gas dew point
temperature is near ambient temperature,

3.3 CADMIUM EMISSION TEST PROCEDURE

Sampling procedures and equipment is similar to the cyanide test
pProcedure except we will use California Air Resources Board (CARB) Method 424,

CARB Method:
424: Determination of Inorganic Cadmium Emissions From Stationary Sources.

The CARB 424 sampling train is a modified EPA Method 5 train. The first
and second impingers contain 0.1 N nitric_acid solution instead of water., The
filter extract, probe wash, and impinger solution are analyzed for cadmium
using atomic absorption spectrometry.

We do not heat the probe and filter unless the stack gas dew point
temperature is near ambient temperature.



4.0 CHAIN OF CUSTODY

LINES 1, 3, 4, 6

Sample Collection: Perez, Saunders, Newton, Ruf
Sample Recovery: Ruf
Sample Transport: Ruf, Newton

CYANIDE DESTRUCT LINE

Sample Collection: Cook, Boynton, Quil
Sample Recovery: Newton, Quil, Cook, Boynton
Sample Transport: Newton

Quality Assurance Sample Preparation: Gary Whitfield
Code 34200
Naval Aviation Depot

Florida Department of Environmental Regulation
15 NOV 90 Site Visit: Sava Varazo
‘ Environmental Specialist
Northwest District
160 Government Center
Pensacola, FL 32501
(904) 436-8364

Sample Analysis: Analytical Technologies Incorporated
11 East Olive Road
Pensacola, FL, 32514
(904) 474-1001
Attn: John Hawkins
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5.0 RESULTS

Table 1 (section 3.0) lists the chromium, cyanide, and cadmium processes
ventilated by each exhaust line. Tables 2, 3, and 4 show chromium emission
test results for exhaust lines 1 and 2. Table 5 summarizes the chromium
emission test results. Tables 6 and 7 show cyanide emission test results for
exhaust lines 4 and 6, respectively. Table 8 shows cadmium emission test
results for exhaust line 6. Table 9 shows cyanide emission test results for
the cyanide destruct system. Table 10 summarizes other relevant test data for
all emission tests. Table 11 lists average tank load data. Table 12
summarizes all emission test results.

Appendix A contains analysis results for all emission test samples.
Appendix B contains all field tank load data sheets and ampere-hour
calculation sheets for hard chrome plating and chromic acid anodizing tests.
Appendix C contains our field emission test data sheets. Appendix D
summarizes the test results and contains sample calculations. Appendix E
contains sketches of the ventilation exhaust lines. Appendix F lists our HP-
41C calculator program "Nomokin" used instead of a nomograph to determine
isokinetic sampling parameters during testing. Appendix G contains equipment
calibration sheets. Appendix H contains resumes of NEESA test personnel.

TABLE 2: CHROMIUM EMISSION TEST RESULTS
CHROMIC ACID ANODIZE, LINE 1

CHROMIUM CHROMIUM CHROMIUM CHROMIUM CHROMIUM
SAMPLE EMISSION EMISSION EMISSION AVERAGE EMISSION
WEIGHT CONC. RATE RATE AMPERES FACTOR
TEST (mg) (mg/m3) (1b/hr) (mg/hr) (Amp) (mg/Amp-hr)
1-1-0UT 0.0042 0.000663 0.000103 46.627 729.5 0.064
1-2-0UT 0.0033 0.000534 0.000083 37.478 729.5 0.051
AVERAGE ‘ 0.000599 0.000093 42.053 0.058

TABLE 3: CHROMIUM EMISSION TEST RESULTS
HARD CHROME PLATE, LINE 3
WITHOUT ANTI-MIST ADDITIVE

CHROMIUM CHROMIUM CHROMIUM CHROMIUM CHROMIUM
SAMPLE EMISSION EMISSION EMISSION AVERAGE EMISSION
WEIGHT CONC. RATE RATE AMPERES FACTOR
TEST (mg)  (mg/m3) (lb/hr) (mg/hr)  (Amp) (mg/Amp-hr)
3-1-IN 0.7026 0;55130 0.02889 13100.63 3494.5 . 3,749
3-2-IN 0.7731 0.58530 0.03044 13805.21 3494 .5 3,951
AVERAGE 0.56830 0.02966 13452.92 : 3.850
3-1-0UT 0.0203 0.00511 0.,00078 354 .48 3494 .5 -0.101
3-2-0U0T 0.0170 0.00428 0.00066 299 35 3494 .5 0.086
AVERAGE 0.00469 0.00072 326.92 ‘ 0.094
9




TABLE 4: CHROMIUM EMISSION TEST RESULTS
HARD CHROME PLATE, LINE 3
WITH FUMETROL 101 ANTI-MIST ADDITIVE

CHROMIUM CHROMIUM GHROMIUM CHROMIUM CHROMIUM
SAMPLE EMISSION EMISSION EMISSION AVERAGE EMISSION
WEIGHT CONC. RATE RATE AMPERES FACTOR
TEST (mg)  (mg/m3) (Ib/hr) (mg/hr)  (Amp) (mg/Amp-hr)

3-3-IN 0.037e6 0.02839 0.00150 678.32 3505.4 0.194
3-4-1IN 0.0532 0.04006 0.00210 954.11  3505.4 0.272
AVERAGE 0.03423 0.00180 81l6.21 0.233

3-3-out 0.0196
3-4-0UT 0.0208
AVERAGE

. 00505
.00526
.00516

.00075 339.57 3505.4 0.097
.00081 366.95 3505.4 0.105
.00078 353.26 0.101

j=NeNo)
=N o)

TABLE 5: AVERAGE CHROMIUM EMISSIONS AND PROCESS CONDITIONS

CHROMTIUM PROCESS CONDITIONS
EMISSION
CONTROL FACTOR AIR® FLOATING ANTI-MIST

LINE PROGESS DEVICE (mg/Amp-hr) AGITATION POLYBALLS ADDITIVE l

1 CRO3 ANODIZE OUTLET 0.058 NO NO NO

3  HARD CHROME INLET 3.850 NO NO NO
OUTLET 0.094 NO NO NO

3 HARD CHROME . INLET 0.233 ,283 NO NO YESE
OUTLET 0.101 NO NO YES

2 All chrome tanks are agitated using a recirculation system.
b Fumetrol 101 anti-mist additive, 2 gallons per tank.
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TABLE 6: CYANIDE EMISSION TEST RESULTS

CYANIDE COPPER PLATE, LINE 4

AIR CYANIDE CYANIDE CYANIDE | CHROMIUM® CHROMIUMZ CHROMIUM?
SAMPLE | SAMPLE EMISSION EMISSION SAMPLE EMISSION EMISSION
VOLUME | WEIGHT CONC., RATE WEIGHT CONC. RATE
TEST (m3) (mg) (mg/m3)  (lb/hr) (mg) (mg/m3) (1b/hr)
4-1-0UT 4.638 0.0270 0.00582 0.00098 0.0027 0.00058 0.00010
4-2-0UT 4.670 0.0310 0.00664 0.00112 0.0037 0.00079 0.00013
4-3-0UT 1.471 0.0094 0.00639 0.00106 < 0.0005 < 0.00034 < 0.00006
AVERAGE 0.00628 0.00105 0.00057 0.00010
& Note: chromium results are not actual emissions. Chromium results include

only the probe wash and impinger catch.
Chromium results are
magnitude of emissions.

cyanide analysis.

The filter was consumed during
presented only to indicate approximate

TABLE 7: CYANIDE EMISSION TEST RESULTS
CADMIUM PLATE, LINE 6

AIR CYANIDE CYANIDE CYANIDE | CHROMIUM® CHROMIUM? CHROMIUM?
SAMPLE | SAMPLE EMISSION EMISSION SAMPLE EMISSION EMISSION
VOLUME | WEIGHT CONC. RATE WEIGHT CONC. RATE
TEST (m3) (mg) (mg/m3)  (1b/hr) (mg) (mg/m3) (1b/hr)
6-1-0UT  4.605 0.9880 0.21457 0.01958 |< 0.0005 < 0.00011 < 0.00001
6-2-0UT 4.472 1.0780 0.24108 0.02150 |< 0.0005 < 0.00011 < 0.00001
6-3-0UT 1.490 0.3570 0.23962 0.02242 |< 0.0005 < 0,00034 < 0.00003
AVERAGE 0.23176 0.02116 < 0.00019 < 0.00002

2 Note: chromium results are not actual emissions. Chromium results include
only the probe wash and impinger catch. The filter was consumed during
cyanide analysis. Chromium results are presented only to indicate approximate

magnitude of emissions.
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TABLE 8: CADMIUM EMISSION TEST RESULTS
CADMIUM PLATE, LINE 6

AIR CADMIUM  GADMIUM CADMIUM

SAMPLE  SAMPLE EMISSION EMISSION

VOLUME  WEIGHT CONC. RATE
TEST (m3) (mg) (mg/m3)  (1b/hr)

6-4-0UT 1.490 0.0450 0.03021 0.00278
6-5-0UT 4.550 0.0015 0.00033 0.00003
6-6-0UT 4.472 0.0015 0.00034 0.00003
AVERAGE 0.01029 0.00095

TABLE 9: CYANIDE EMISSION TEST RESULTS
CYANIDE DESTRUCT SYSTEM

AIR CYANIDE CYANIDE CYANIDE

SAMPLE  SAMPLE EMISSION EMISSION

VOLUME WEIGHT CONC. RATE
TEST (m3) (mg) (mg/m3) (1b/hr)
¢D-1 3.666 0.0935 0.02550 0.00012
CD-22 2.582 0.0393  0.01524 0.00007
cD-3% 2.441 0.0370 0.01517 0.00007

8 Results are conservative estimates, The lab
destroyed filter before analysis. Refer to
discussion section 6.5,
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l TABLE 10: EMISSION TEST DATA
CHROMIUM, CYANIDE, AND CADMIUM EMISSION TESTS
' NOZZLE SAMPLE AIR SAMPLE STACK
DIA. TIME VOLUME ¥ H20 FLOW RATE ISOKIN
l TEST DATE (in.) (min.) (DSCF) %) (DSCFM) (%)
1-1-0UT 08NOV90  0.230 240 222.58 2.3 41408 101.6
1-2-0UT 08NOV90  0.230 240 217.93 2.3 41278  99.8
l 3-1-IN  10NOV90 0,268 60  45.00 0.3 13985  79.5
3.2-IN 10NOV90 0.269 60  46.64 1.4 13881  82.3
|l 3.1-0UT 10NOV90  0.230 180 140.33 1.2 40805  99.5
3.2-0UT 10NOV90 0.228 180 140.45 1.3 41188  100.4
l 3-3-IN  10NOV90  0.269 60  46.72 1.2 14061  81.4
3-4-IN 10NOV90 0.270 60  46.87 1.2 14016  8l.4
' 3-3.0UT 10NOV90  0.230 180 136.83 1.1 39536  100.2
3-4-0UT 10NOV90  0.228 180 139.56 1.1 41042  100.1
4-1-0UT 13NOV90  0.230 192 163.76 1.6 45003  98.7
II 4-2-0UT 13NOV90  0.230 192 164.88 1.6 L4849 99,7
4-3-0UT 13NOV90  0.230 60  51.93 1.7 44248  101.9
II 6-1-0UT 15NOV90 0.271 192  162.59 1.9 24353  100.2
6-2-0UT 15NOV90  0.271 192 157.89 1.8 23799  99.5
6-3-0UT 15NOV90  0.271 60  52.61 2.2 24970  101.1
l 6-4-0UT 15NOV90  0.271 60 52.60 2.2 24573  102.7
6-5-0UT 16NOV90 0.271 192 160.65 1.9 24083  100.1
l 6-6-OUT 16NOV90 0.271 192 157.92 2.0 23835  99.4
CD-1 14DEC90  0.477 150 129.47 2.2 1223 100.4
CD-2 15DEC90  0.477 100 91.16 2.4 1295  100.2
l CD-3 15DEC90  0.476 100 86.20 2.3 1261 99.3
lI 13



TABLE 11: TANK LOAD DATA
CHROMIUM, CYANIDE, AND CADMIUM EMISSION TESTS

ESTIMATED
EXHAUST _ 'AVERAGE  WORKPIECE TEMP.
LINE TANK PROCESS AMPERAGE AREA (ft2) (F)

1 341 Chromic Acid Anodize 800 384 90

3 1303 Hard Chrome Plate
1305 Hard Chrome Plate
1306 Hard Chrome Plate 3500 10 140
1400 Hard Chrome Plate
1404 Hard Chrome Plate

4 1190 Cyanide Copper Plate 25 1 120

311 Cadmium Plate 100 4 AMB

EP-4 Cyanide Destruct N/A N/A AMB

TABLE 12: SUMMARY OF RESULTS
CHROMIUM, CYANIDE, AND CADMIUM EMISSION TEST RESULTS

CONTROLLED/  EMISSION EMISSION
EXHAUST ELEMENT  UNCONTROLLED CONC, RATE
LINE  PROCESS TESTED MEASURED  EMISSIONSZ2 (mg/m3)  (lb/hr)

1 CHROMIC ACID ANODIZE  CHROMIUM CONTROLLED  0.00060 0,00009

6 305 Cadmium Plate 50 1.5 AMB ‘ l

3 HARD CHROME PLATE CHROMIUM UNCONTROLLED 0.56830
CHROMIUM CONTROLLED  0.00469

.02966
.00072

j= N o]

3 HARD CHROME PLATEb CHROMIUM UNCONTROLLED 0.03423 0.00180
CHROMIUM CONTROLLED  0,00516 0.00078

4 CYANIDE COPPER PLATE CYANIDE CONTROLLED 0.00628 0.00105

6 CADMIUM PLATE CYANIDE CONTROLLED 0.23176 0.02116
CADMIUM CONTROLLED 0,01029 0.00095

? CYANIDE DESTRUCT CYANIDE UNCONTROLLED 0.02550 0.00012

b Uncontrolled: measured before control device or no control device.
Fumetrol 101 anti-mist additive in plating tanks.
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6.0 DISCUSSION

Results of plating shop emission test must be evaluated in context with
site specific conditions. Factors which influence results include: tank
ventilation performance, sampling site flow conditions, and control device
maintenance. If tank ventilation is inadequate, tests will show lower
emissions because some emissions escape into the ambient air in the shop.
Flow conditions at most plating shop control device inlet test sites are poor
due to insufficient length of straight ductwork. Control device efficiency
will deteriorate without maintenance. Periodic wash down of mesh pads will
help maintain control device performance.

The ventilation system at Building 604 is working well. During the
inlet tests on hard chrome plating line 3, we operated our test equipment
between two hard chrome plating tanks., We did not notice any fugitive chromic
acid fumes. Very impressive! A 1985 ventilation survey shows all exhaust
line flow rates exceed ventilation requirements.

All sampling sites locations met minimum EPA Method 1 requirements.
Flow conditions were acceptable and did not exceed allowances for cyclonic
flow. However, some flow distributions were concentrated towards one side of
the ductwork.

Control device maintenance appears to be adequate. We observed
maintenance crews washing down mesh pads on several occasions.

6.1 Chromic Acid Anodize, Line 1

Chromium emission test results are usually expressed using unique
emission factors. Chromium emissions from chrome plating and chromic acid
anodizing tanks are directly proportional to the electrical consumption. Up
to 90% of the electric current applied to the tanks is consumed by the
electrolysis of water. The vigorous hydrogen and oxygen gassing which results
from water electrolysis is the primary chromium emission mechanism.

Therefore, chromium emissions are best evaluated in terms of milligrams per
Ampere-hour (mg/Amp-hr) of electrical consumption.

The average outlet chromium emission factor for chromic acid anodizing
line 1 is 0.058 mg/Amp-hr. Refer to Table 2. For comparison purposes, Table
13 shows Ca%ifornia standards for chrome plating and chromic acid anodizing
facilities.” Line 1 complies with California's small facility chromium mass
emission limit of 0.15 mg/Amp-hr and would probably meet medium and large
facility limits by using anti-mist additives,

The Environmental Protection Agency (EPA) is developing national
emission standards for chrome plating and chromic acid anodizing facilities.>
EPA prefers to evaluate chromic acid anodizing emissions in terms of
milligrams per hour per square meter of tank surface area (mg/hr-m2). In
these terms, the chromium emission factor for chromic acid anodize line 1 is
4.53 mg/hr-m2 (0.058 mg/Amp-hr).
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TABLE 13: CALIFORNIA AIR TOXIC CONTROL MEASURE
FOR CHROME PLATING AND CHROMIC ACID ANODIZING FACILITIES

CONTROLLED
cxr*® EMISSIONS MASS EMISSION
FACILITY-WIDE CONTROL LIMIT
PROCESS (1b/yr) EFFICIENCY (mg/amp-hr)
DEGORATIVE ALL | 95% OR N/A
CHROME
HARD CHROME & 2 OR LESS 95% OR 0.15
Cr0; ANODIZE (SMALL)
HARD CHROME & BTWN 2 AND 10 95-99%  OR 0.03
Cr0, ANODIZE (MEDIUM)
HARD CHROME & 10 OR GREATER 99-99.8% OR 0.006
Cr0, ANODIZE (LARGE)

We did not measure uncontrolled (control device inlet) emissions from
line 1. However, EPA research and testing indicates, the average chromic acid
anodize uncontrolled emission factor is 600 mg/hr-m2., If the uncontrolled
emission factor for line 1 is 600 mg/hr-m2, then the control device chromium
removal efficiency exceeds 99%.

6.2 Hard Chrome Plate, Line 3

The hard chrome plating tanks generate 3,850 mg/Amp-hr chromium
emissions during typical plating process conditions (no anti-mist additive).
Refer to Tables 3, 4, and 5. The air pollution control device chromium
removal efficiency is 97% yielding an outlet chromium emission rate of 0.094
mg/Amp-hr. This complies with California's small facility chromium emission
limit.

Control device efficiency decreases when anti-mist additives are used
because the average particle size of the chromic acid mist that escapes the
additives is smaller. We normally find that addition of an anti-mist additive
reduces both the generated emissions and the control device outlet emission
rate. However, these test results show that while anti-mist additive reduces
the emissions generated by the plating tanks 94% (from 3.850 to 0.233 mg/Amp -
hr), the outlet chromium emission rate is approximately the same.

We originally thought the results of outlet emission tests 3-1-OUT and
3-2-0UT were errant because the analytical concentrations of samples 18 and 14
were suspiciously low, see Appendix A, pages A-2 and A-9. The lab reanalyzed
samples 18 and 14 looking for higher concentrations but found the original
analysis to be accurate, see Appendix A, page A-12. We are confident that the
analysis and emission test results are accurate. Note: the lab performed very
well on spiked chromium quality assurance samples which we submitted with our
test samples, see Appendix A, page A-7.
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We suspect the emission test results for the tests using the anti-mist
additive were influenced by minor carry over of chromic acid which was already
coating the mesh pads. We should have washed the control device mesh pads
prior to the anti-mist additive tests.

The average isokinetic sampling rate during the line 3 inlet tests was
80%. Test runs should be 100% + 10% isokinetic. The low isokinetic sampling
rate does not affect the test results, Sampling at 80% isokinetic either has
no affect or biases the particulate weighg hiﬁ? gpore conservative). Appendix
F, pages F-9 to F-12, contains an articlengﬂe ﬁgysics involved. Adjusting the
inlet test results according to Case 2 (page F-10) reduces the emission rates
by 20%. For example, the 3.850 mg/Amp-hr uncontrolled emission rate becomes
3.080 mg/Amp-hr. This adjusted inlet result would reduce the calculated
control device efficiency from 97.6% to 97.0%. To be conservative we did not
adjust the inlet emission rates down but we did report the control device
efficiency as 97%.

Note: the low isokinetic sampling rate was caused by two poor equipment
calibrations. We used a new dry gas meter for the inlet runs and used the
meter correction factor from the manufacturer's meter calibration sheet. Our
post test calibration shows that the meter correction factor was 0.935 instead
of 1.002. Compare Appendix G, pages G-6 and G-10. We also used a errant
pitot tube coefficient. The pre and post test coefficients for pitot 3-100
were 0.722 and 0.822, respectively. Compare Appendix G, pages G-1 and G-2.
The pretest calibration was obviously errant. Note: we wised-up before the
cyanide destruct tests and assumed a 0.84 coefficient for pitot 3-100.

6.3 Cyanide Copper Plate, Line 4

Cyanide copper plating tank 1190 is the only cyanide process ventilated
by exhaust line 4., Test results show the average cyanide emission
concentration is 0.0063 mg/m3., Refer to Table 6. The stack emission
concentration is well below the 5 mg/m3 cyanide permissible exposure limit.
The average cyanide mass emission rate is 0.001 lb/hr.

We did not perform chromium emission tests on Line 4 for the reasons
discussed in Section 3.0. However we analyzed the cyanide emission test
probe wash and impinger solutions for chromium to substantiate that the
magnitude of chromium emissions from non-electric chromic acid processes are
not significant, Note: cyanide analysis consumed the filter and it was
unavailable for chromium analysis. Chromium analysis indicates the chromium
emission concentration is less than 0.001 mg/m3.

6.4 Cadmium Plate, Line 6

We performed cyanide and .cadmium emission tests on the cadmium plating
processes on exhaust line 6.

Test results show the average cyanide emission concentration is 0.232
mg/m3 and cyanide emission rate is 0.021 1b/hr. Refer to Table 7. The

cyanide emission concentration is less than half of the 5 mg/m3 permissible
exposure limit.
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We analyzed the cyanide emission test probe wash and impinger solutions
for chromium to substantiate that the magnitude of chromium emissions from
non-electric chromic acid processes are not significant. Note: cyanide-
analysis consumed the filter and it was unavailable for chromium analysis,
Chromium analysis indicates the chromium emission concentration is less than
0.001 mg/m3.

Test results show the average cadmium emission concentration is 0.01
mg/m3 and cadmium emission rate is 0,001 lb/hr. Refer to Table 8. These
averages are influenced almost entirely by run 6-4-OUT which shows an emission
concentration of 0.03 mg/m3. Run 6-4-OUT was a short 60 minute sample (52
cubic feet) and may have captured a catastrophic event such as a splash
directly into the ventilation duct. The average emission concentration of
runs 6-5-0UT and 6-6-0UT is 0.00033 mg/m3. These were long 192 minute samples
(160 cubic feet). Note: the lab reanalyzed the sample from 6-4-QUT and the
results were confirmed accurate. The emission concentration results are below
the 0.2 mg/m3 cadmium permissible exposure limit.

6.5 Cyanide Destruct System

Tests results from run CD-1 show that the cyanide emission concentration
from the cyanide destruct system is 0.026 mg/m3. Refer to Table 9, The
emission concentration is below the 5 mg/m3 cyanide permissible exposure
limit. ' '

Runs CD-2 and CD-3 results must be qualified and used with discretion,
A technician at the third-party lab threw away the filters before analysis.
Appendix A, page A-6 shows the sample analysis results. . Analysis of run CD-1
shows approximately 10%Z of the cyanide was collected on the filter. Most of
the sample was probably collected in the probe wash. We assumed a filter
catch of 50% for CD-2 and CD-3 to generate a conservative emission result. We
recommend using only Run CD-1 for emission estimates.

The cyanide destruct ventilation system was originally installed because
chlorine gas was used to oxidize cyanide. As a safety improvement, the
cyanide destruct system was modified to use sodium hypochlorite instead of
chlorine gas. The cyanide destruct system should be reviewed by industrial
hygiene and safety personnel to determine if the ventilation system is still
necessary, '
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APPENDIX A

SAMPLE ANALYSIS RESULTS
LABORATORY ANALYSIS REPORTS
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SAMPLE ANALYSIS RESULTS

CHROMIC ACID ANODIZE, EXHAUST LINE 1
CHROMTUM EMISSION TEST

"ANALYSIS CHROMIUM CHROMIUM

SAMPLE SAMPLE VOLUME  ANALYSIS  WEIGHT
NO. IDENTIFICATION (1) (mg/1) (mg)
1 1-1-OUT-PROBE 0.1155 0.014 0.0016
3 1-1-0UT-IMP1l 0.1735 0.008 0.0014
4 1-1-0UT-IMP2 0.1467 0.008 0.0012
0.0042 <--TOTAL
2 1-2-OUT-PROBE 0.1257 0.009 0.0011
5 1-2-0UT-IMFL. 0.1787 0.008 0.0014
6 1-2-0UT-IMP2 0.1474 0.005 0.0007

0.0033 «--TOTAL

A-1
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SAMPLE ANALYSIS RESULTS

HARD CHROME PLATE, EXHAUST LINE 3

CHROMIUM EMISSION TEST

ANALYSYS CHROMIUM CHROMIUM

SAMPLE SAMPLE VOLUME ANALYSIS WEIGHT
NO. IDENTIFICATION (1) (mg/1) (mg)

12  3-1-IN-FROBE 0.0910 7.500 0.6827

9 3-1-IN-IMP1&2 0.2495 0.080 0,0200
0.7026 <«<--TOTAL

13 3-2-IN-PROBE 0.1325 5.700 0.7555

10 3-2-IN-IMP1&2 0.2511 0.070 0.0176
0.7731 <--TOTAL

21  3-3-IN-PROBE 0.1359 0.170 10.0231

20 3-3-IN-IMP1 0.1200 0.080 0.0096

24  3-3-IN-IMP2 0.1569 0.031 0.0049
0.0376 <--TOTAL

22 3-4-IN-PROBE 0.1616 0.220 0.0356

25 3-4-IN-IMP1 0.1203 0.120 0.0144

26 3-4-IN-IMP2 0.1516 0.021 0.0032
0.0532 «--TOTAL

18 3-1-0UT-PROBE 0.1056 0.008 0.0008

16 3-1-0UT-IMP1 > 0.1303 0.070 0.0091

17 3-1-0UT-IMP2 0.1523 0.068 0.0104
0.0203 <«<--TOTAL

14  3-2-0UT-PRORE 0.1554 0.004 0.0006

11 3-2-0UT-IMP1 0.1315 0.090 0.0118

15 3-2-0UT-IMP2 0.1470 0.031 0.0046
0.0170 <«--TOTAL

23 3-3-0UT-PROBE 0.1336 0.057 0.0076

28 3-3-0UT-1IMP1 0.1316 0.060 0.0079

29 3-3-QUT-IMP2 0.1510 0.027 0.0041
' 0.0196 <«--TOTAL

31 3-4-0UT-PROBE 0.1268 0.070 0.0089

30 3-4-0UT-IMP1 0.1249 0.060 0.0075

32 3-4-0UT-IMP2 . 0.1639 0.027. 0.0044
0.0208 «--TOTAL
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SAMPLE ANALYSIS RESULTS

CADMIUM PLATE, EXHAUST LINE &
CADMIUM EMISSION TEST

ANALYSIS CADMIUM
SAMPLE SAMPLE VOLUME  ANALYSIS
NO. IDENTIFICATION (1) (mg)

54  6-4-OUT-FILTER
47  6-4-0OUT-PROBE,IMPS 0.5755
54,47 COMBINED RESULTS 0.0450

55 6-5-0UT-FILTER
49  6-5-QUT-PROBE,IMPS 0.6019
55,49 COMBINED RESULTS 0.0015

56 6-6-OUT-FILTER
50 6-6-0UT-PROBE,IMPS 0.6231
56,50 COMBINED RESULTS 0.0015

A-5
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SAMPLE ANALYSIS RESULTS

CADMIUM PLATE, EXHAUST LINE 6
CYANIDE EMISSION TEST

ANALYSIS CYANIDE CHROMIUM
SAMPLE SAMPLE | VOLUME  ANALYSIS ANALYSIS
NO. IDENTIFICATION (L (mg) (mg)
36 '~ 6-1-OUT-FILTER
43  6-1-OUT-PROBE,IMPS 0.5881 < 0.0005
36,43 COMBINED RESULTS 0.9880
38 6-2-OUT-FILTER
44  6-2-0UT-PROBE,IMPS 0.5691 < 0.0005
38,44 COMBINED RESULTS 1.0780
37 6-3-OUT-FILTER
45  6-3-OUT-PROBE,IMPS 0.5508 < 0.0005
37,45 COMBINED RESULTS 0.3570
A-4




SAMPLE ANALYSIS RESULTS

CADMIUM PLATE, EXHAUST LINE 6
CADMTUM EMISSION TEST

ANALYSTIS CADMIUM
SAMPLE SAMPLE VOLUME  ANALYSIS
NO. IDENTIFICATION (1) (mg)

54  6-4-0UT-FILTER
47  6-4-0UT-PROBE,IMPS 0.5755
54,47 COMBINED RESULTS 0.0450

55  6-5-OUT-FILTER
49 6-5-0UT-PROBE,IMPS 0.6019
55,49 COMBINED RESULTS 0.0015

56 6-6-0UT-FILTER
50 6-6-O0UT-PROBE,IMPS 0.6231
56,50 COMBINED RESULTS 0.0015




SAMPLE ANALYSIS RESULTS l
CYANIDE DESTRUCT SYSTEM .
CYANIDE EMISSION TEST
ANALYSIS CYANIDE CYANIDE '
SAMPLE SAMPLE VOLUME ANALYSIS WEIGHT
NO.  IDENTIFICATION (1) (ng/1) (mg)
CD-1F GD-1-FILTER 0.0092 '
CD-1R CD-1-RECOVERY 0.7954 0.106  0.0843
' 0.0935 <--TOTAL .
CD-2F CD-2-FILTER LAB DESTROYED FILTER  0.0197 (assumed)
GD-2R CD-2-RECOVERY 0.5621 0.035  0.0197
- 0.0393 <--TOTAL '
CD-3F CD-3-FILTER LAB DESTROYED FILTER  0.0185 (assumed)
CD-3R CD-3-RECOVERY 0.7124 0.026  0.0185
0.0370 <--TOTAL
A-6 '
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SAMPLE ANALYSIS RESULTS

QUALITY ASSURANCE SAMPLE AND BLANK ANALYSIS

ANALYSIS ACCURACY QA SAMPLE RANGE CHROMIUM
TARGET SAMPLE LAB MIN MAX ANALYSIS
SAMPLE IDENTIFICATION (mg/l) (+-2) (+-%) (mg/l) (mg/l) (mg/1)
7 CHROMIUM QA 0.50 20 10 0.360 0.660 0.650
8 CHROMIUM QA 0.01 20 10 0.007 0.013 0.011
CD-4R CYANIDE QA 0.03 20 10 0.022 0.040 0.0112
48  CADMIUM QA 0.03 20 10 0.022 0.040 0.027
19 CHROMIUM BLANK BDL BDL
(0.1N NaOH)
27 CHROMIUM BLANK BDL 0.009
(0.1N NaOH, FILTER)
42  CYANIDE BLANK BDL BDL
(0.1N NaOH, FILTER)
51,57 CADMIUM BLANK BDL BDL

(0.1N HNO3, FILTER)

2 Lab reanalyzed sample CD-4R and results repeated.
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l )ﬁ\, AnalyticalTechnologies,nc.
11 EAST OLIVE ROAD PHONE (904) 474- 1001
' PENSACOLA, FLORIDA 32514
NEESA Lab I.D.#: 90-6899
CODE 111Cl Order Number: P36400
' ATTN: DREK NEWTON ' order Date: 11/13/90
PORT HUENEME CA 00009-3043 Client: 14012
Sampled By: N/S
' Sample Date: 11/8-10
Sample Time: N/S
Project Number: N/S N/S = Not Submitted
' Project Name: N/S
Sample Site: NAD BLDG 604
Sample Type: AIR
!ab ID Sample ID Parameter Units Results Detection
Limit
'899-1 1 CHROMTIUM PPM 0.014 0.003
6899-2 2 CHROMIUM PPM 0.009 0.003
899-3 3 CHROMIUM PPM 0.008 0.003
i899-4 4 CHROMIUM PMM 0.008 0.003
899-=5 5 CHROMIUM PPM 0.008 0.003
6899-6 6 - CHROMIUM PPM 0.005 0.003
8§99~7 9 CHROMIUM PPM 0.08 0.01
‘899—8 10 CHROMIUM PPM 0.07 0.01
899~-9 11 CHROMIUM PPM 0.09 0.01
6899-10 12 CHROMIUM PPM 7.5 0.01
899-11 13 CHROMIUM PFM 5.7 0.01
!899-12 14 CHROMIUM ° PPM 0.004 0.003
8§99-13 15 CHROMIUM PPM 0.031 0.003
6899-14 16 CHROMIUM PPM 0.07 0.01
899-15 17 CHROMIUM PPM 0.068 0.003
899-16 18 CHROMIUM PPM 0.008 0.003
6899-17 19 CHROMIUM PPM BDL 0.003
899-18 20 CHROMIUM PPM 0.08 0.01
i899—19 21 CHROMIUM PPM 0.17 0.01
899-20 22 CHROMIUM PPM 0.22 0.01
6899-21 23 CHROMIUM PPM 0.057 0.003
899-22 24 CHROMIUM PPM 0.031 0.003
!899—23 25 CHROMIUM PPM 0.12 0.01
899-24 26 CHROMIUM PPM 0.021 0.003
6899-25 27 CHROMIUM PPM 0.009 0.003
!899-26 28 CHROMIUM PPM 0.06 0.01
899~27 29 CHROMIUM PFM 0.027 0.003
899~28 30 CHROMIUM PPM 0.06 0.01
6899-29 31 CHROMIUM PPM 0.07 0.01
899-30 32 CHROMIUM PPM 0.027 0.003

Method Reference: EPA 600/4-79-020, Revised March 1983.
(Samples were prepped according to C.A.R.B.

iomments H
Method 425, but analyzed by EPA Method 200.7 per customer).

Q(SO/{NUH-WK;M

end of report

. Approved By :
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)! !k AnalyticalTechnologies, nc. .
11 EAST OLIVE ROAD . PHONE (904) 474-1001
PENSACOLA, FLORIDA 32514 '
NEESA ' Lab I.D.#: 90-6899A
CODE 111Cl1 - Order Number: P37067
ATTN: DREK NEWTON Order Date: 12/01/90
PORT HUENEME CA 93043-0000 Client: 14012
Sampled By: N/S
Sample Date: 11/8&10 .
Sample Time: N/S
Project Number: N/S N/S = Not Submitte
Project Name: N/S .
Sample Site: NAD BLDG 604
Sample Type: ATIR
Lab ID  Sample ID Parameter Units Results Detectiol
Limit
6899A-1 14 CHROMIUM PPM 0.01 0.01
6899A-2 18 CHROMIUM PPM BDL 0.01
6899A-3 27 CHROMIUM PPM N/R 0.5
. (KELD
g CHEKE

-

Comments: PPM = Parts Per Million, mg/l. Method Reference: EPA 600/4-79-020,
Revised March 1983 and California Air Resource Board, Method 426.
N/R = Not Run

Approved By : Qfe/L YA
page 1 end of repox'
A2 -
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é AndlyticalTechnologies, Inc.

11 EAST QLIVE ROAD PHONE (904) 474-1001
PENSACOLA. FLORIDA 32514

Project Number: N/S
Project Name: N/S
Sample Site: NAD BLDG 604
Sample Type: AIR

NEESA Lab I.D.#: 90-6925
CODE 111C1 Order Number: P36430
ATTN: DREK NEWTON Order Date: 11/14/90
PORT HUENEME CA 00009-3043 Client: 14012
Sampled By: N/S
Sample Date: 11/14/90
Sample Time: N/S

N/S = Not Submitted

Sample ID Parameter Units Results Detection
Limit
l5925—1 7 CHROMIUM PPM 0.65 0.01
6925-2 8 CHROMIUM PPM 0.011 0.003

(Samples were prepped according to C.A.R.B.

'Cornments: Method Reference: EPA 600/4-79-020, Revised March 1983.

Method 425, But analyzed by EPA Method 200.7 pe

page

r customer). ity

Approved By : VM olos
end of report
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' é AnalyticalTechnologies,Inc.
11 EAST OLIVE ROAD PHONE (804) 474-1001
l PENSACOLA. FLORIDA 32514
NEESA ' Lab I.D.#: 90-70372
' CODE 111C1 | Order Number: P36611
ATTN: DREK NEWTON Order Date: 11/19/90
PORT HUENEME CA 93043~ -0000 Client: 14012
Sampled By: NEESA
l Sample Date: 11/13&15
‘ Sample Time: N/S
Project Number: 91M0808 N/S = Not Submitted
' Project Name: N/S
Sample Site: N2AD BLDG 604
Sample Type: AIR
Lab ID  Sample ID Parameter Units Results Detection
Limit
l7037A-1 PAIR 33,40 CYANIDE, TOTAL uG 27 2.5
7037A-2 PAIR 34,39 CYANIDE, TOTAL UG 31 2.5
7037A-3 PAIR 35,41 CYANIDE, TOTAL uG 9.4 2.5
l;037A—4 PAIR 36,43 CYANIDE, TOTAL UG 988 2.5
037A~5 PAIR 38,44 CYANIDE,TOTAL uG 1078 2.5
7037A-6 PAIR 37,45 CYANIDE, TOTAL uG 357 2.5
'7037A—7 CN BLANK 42 CYANIDE, TOTAL UG BDL 2.5
omments: UG = Micrograms. BDL = Below Detection Limits. Method Ref:
gg%;fornla Air Resource Board, Method 426 and EPA 600/4-79-020, Revised March
l ' Approved By : %—«V Hda//
: : page 1 0 - end of report
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é AnalyticalTechnologies,inc.

11 EAST OLIVE ROAD PHONE (904) 474-1001

PENSACOLA. FLORIDA 32514

NEESA Lab I.D.#: 90-7037B
CODE 111C1 Order Number: P36612
l ATTN: DREK NEWTON Order Date: 11/19/90
PORT HUENEME CA 93043-0000 Client: 14012
Sampled By: NEESA
Sample Date: 11/13&15
Sample Time: N/S
Project Number: 91MO808 N/S = Not Subnmitted
. Project Name: N/S
Sample Site: NAD BLDG 604
Sample Type: AIR
'Lab ID Sample ID Parameter Units Results Detection
Limit
t037B— PALR~33,40 CHROMIUM UG 2.7 0.5
037B-2 PAFR—3<4 , 39 CHROMIUM UG 3.7 0.5
7037B-3 PR35, 41 CHROMIUM UG BDL 0.5
037B-4 BATR—36,43 CHROMIUM UG BDL 0.5
037B-5 PRER-IT, 44 CHROMIUM UG BDL 0.5
7037B-6 PAERe—ga®, 45 - CHROMIUM UG BDL 0.5
7037B-7 CN BLANK 42 CHROMIUM UG BDL 0.5

X NOTE FILTER SAMPLES R3-37 were
NOT ANALYZER FOR CHROAMIVAT, THEM
WERE Con SuUMED DURING CYanNNzE 4MLYAS -

-

comments: UG = Micrograms. BDL = Below Detection Limits. Method References:
' EPA 600/4-79-020, Rev:.sed March 1983 and California Air Resource Board,

Method 426.
E%¢~,Plkmlﬁu:

end of report

' ' Approved By :
' : page 1

o '»’b;. o e A '"25




é AnalyticolTechnologies, Inc.

11 EAST OLIVE ROAD PHONE (904) 474-1001
PENSACOLA. FLORIDA 32514
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¢ é AnalyticalTechnologies,inc.
11 EAST OLIVE ROAD PHONE (904) 474-1001

PENSAGCOLA, FLORIDA 32814

NEESA - . Lab I.D.#: 90-~7038

CODE 111Cl - Order Number: P36607
ATTN: DREK NEWTON ' Order Date: 11/19/90
PORT HUENEME CA 93043-0000 Client: 14012
Sampled By: NEESA
Sample Date: 11/15&16
Sample Time: N/S
Project Number: 91-M-0808 N/S = Not Submit 1
Project Name: N/S
Sample Site: NAD BLDG 604
Sample Type: AIR
lLab ID . Sample ID Parameterxr Units Results Detect: n
Limit
038-1 PAIR 54,47 CADMIUM UG 45 0.01
7038-2 PAIR 55,49 CADMIUM UG 1.5 0.01
7038-3 PAIR 56,50 CADMYIUM UG 1.5 6.01
l‘7038-4 PAIR 51,57 CADMIUM uG 0.02 0.01

Comments: Method References: EPA 600/4-79-020, Revised March 1983,

Approved By :-ijvﬁ\yo\gkiﬁﬁx )
' ) page 1 ? end of repc ¢




) 4N AndlyticolTechnologies, inc.

11 EAST OLIVE ROAD PHONE (904) 474.1001
FPENSACOLA, FLORIDA 325 14
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l )! \! AnalyticalTechnologies,inc.
11 EAST OLIVE ROAD PHONE (904) 474-1001
l PENSACOLA, FLORIDA 32514
NEESA - ) Lab I.D.#: 90-7837
CODE 111C1l - Order Number: P37775
' ATTN: DREK NEWTON Order Date: 12/17/90
PORT HUENEME CA 93043-0000 Client: 14012
Sampled By: NEESA
Sample Date: 12/14/90
Sample Time: N/S
Project Number: N/S N/S = Not Submitted
l Project Name: N/S
Sample Site: NAD PENSACOLA
Sample Type: ATIR
l;_.ab ID  Sample ID Parameter Units Results Detection
Limit
l7837—1 48 CADMIUM PPM 0.0270 0.0002

comments: PPM = Parts Per Million, mg/l. Method Reference:

' EPA 600/4-79-020, Revised March 1983 and California Air
Resource Board, Method 424,

Approved By : { v blpwbis
' . page 1 end of report




ég AnalyticalTechnologies, Inc.

11 EAST OLIVE ROAD PHONE (904) 474- 1001
PENSACOLA. FLORIDA 32514
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l ‘_)‘_é AnalyticalTechnologies, Inc.
11 EAST OLIVE ROAD PHONME (204) 474-1001
' PENSACOLA. FLORIDA 32514
NEESA - ; Lab I.D.#: 90-7836
CODE 111C1 ¥ Order Number: P37777
' ATTN: DREK NEWTON Order Date: 12/17/90
PORT HUENEME CA 93043-0000 Client: 14012
Sampled By: N/S
Sample Date: 12/14-16
Sample Time: N/S
Project Number: 91M0808 N/S = Not Submitted
l Project Name: N/S
Sample Site: N/S
Sample Type: AIR
l Lab ID Sample ID Parameter Units Results Detection
Limit
|7836—1 CD-1F CYANIDE, TOTAL UG 9.2 2.5
7836-2 CD=-1R CYANIDE, TOTAL PPM 0.106 0.005
7836-3 CD-2F CYANIDE, TOTAL uG ND 2.5
7836-4 CD-2R CYANIDE, TOTAL PPM 0.035 0.005
7836=5 CD-3F CYANIDE, TOTAL UG ND 2.5
7836-6 CD-3R CYANIDE,TOTAL PPM 0.026 0.005
7836-7 CD-4F CYANIDE, TOTAL UG ND 2.5
'7836-8 CD-4R CYANIDE, TOTAL PPM 0.011 0.005

Sample was Prepared Improperly During Distillation Process. Method Ref:
California Air Resource Board Method 426.

Apgroved By-:gbkgx“§£}Q§&§3(§3;

end of report

lComments: PPM = Parts Per Million, mg/l. UG = Micrograms. ND = Not Detected,

page
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) é AnadlyticalTechnologies, inc. l
11 EAST OLIVE ROAD PHONE (904) 474-1001
PENSACOLA, FLORIDA 32514 '
QUALITY CONTROL
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CHROMIUM EMISSION TEST
RECOVERY SHEET
=] -0oUT

[.] 1. Preweigh container #1. -
[-12. Rinse the front half using 0.1N NaOH into container #1.
[Y3. Weigh container #1. ' o
. [14. Record sample identification here #/ ( /=1 ”,/,L muC;{_.)
Tare Final Total
Weight Weight Weight
531 /68.Sl 115 40

. Preweigh container #2.
[16. Shake the first impinger well and drain through the arm into container #2. DO NOT
SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain through the
arm into container #2.
. Weigh container #2. . )
[/]/8. Record sample identification here #.3 ( /-] [/m;to /

Tare Final Total
Weight Weight Weight
5713.cq Ad e S [+ 3,‘f§J

419. Preweigh container #3.

[ 10. Shake the second impinger well and drain through the arm into container #3. DO NOT
SEPARATE THE IMPINGERS., Add NaOH rinse, shake well and drain through the
arm into container #3. :

[’]/1 1. Weigh container #3.

Tare Final Total
Weight Weight Weight
52.9 [99.8S | 140. bS

mZ. Carefully place the filter into container #3.

[113. Record sample identification here #y (- Lowga A 3 alags ./d.t”é&-)
A 14. Mark the fluid levels on the containers. T A
]//5. Save 200 ml 0.1N NaOH for blank.

oo '_1.!‘ £3% ]
A - VZ- O .'r."'f‘fﬁil?y.-';«.f.;’.'f"ﬁ?i;'\'-b -
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CHROMIUM EMISSION TEST
RECOVERY SHEET

[—=2- 0T

Preweigh container #1. . '

Rinse the front half using 0.1N NaOH into container #1.

Weigh container #1.

Record sample identification here 2 +2 (/-3 ”//1 n;a‘:é.)

=

Tare Final Total
Weight Weight Weight
$3. 07 |#8.8) 125 .34
[15. Preweigh container #2.
[16. Shake the first impinger well and drain through the arm into container #2. DO NOT
SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain through the
arm into container #2.
[17. Weigh container #2. _ )
[18. Record sample identification here + 5 (|- w0 [ )
Tare Final Total
Weight Weight Weight
6337 23193 /78 kb
[19. Preweigh container #3.
[110. Shake the second impinger well and drain through the arm into container #3. DO NOT

SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain through the
arm into container #3.
[ ] 11. Weigh container #3.

Tare Final Total
Weight Weight Weight
5,88 Q0046 [4F .37

. Carefully place the filter into container #3.

. Record sample identification here + A [ I~ (39 2.3 algeo ZL,L-&‘)
. Mark the fluid levels on the containers. ) o d

. Save 200 ml 0.1N NaOH for blank.

Lo Lo | T penn |
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CHROMIUM EMISSION TEST
RECOVERY SHEET

3= IN

[i]r). Preweigh container #l.
[/. Rinse the front half using 0. lN NaOH into container #1.
[

)]}/ Weigh container #1. 13
(T4 Record sample identification here (o~ g{,uwce- S M-Lneb— Twee

Tare Final Total
Weight Weight = Weight

53,14 [d4e | 9,02

[/]/CS. Preweigh container #2.
6. Shake the first impinger well and drain through the arm into container #2. DO NOT
SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain through the

arm info container #2.

[,{ . Weigh container #2. n .
8. Record sample identification here 9 o [, 2,3 alowe [vd%
{ T v
Tare Final Total
Weight Weight Weight

53545 30&98 2¢ < S>3

Preweigh container #3.
e the second impinger well and drain through the arm into container #3. DO NOT
TE THE IMPINGERS. Add NaOH. rinse, shake well and drain through the

Tare
Weight i Weight

. Carefully place the filter into container #3.
. Record sample identification here

2

3 .
4. Mark the fluid levels on the containers.

5. Save 200 m! 0.1N NaOH for blank. ' \

AN
!
N
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' CHROMIUM EMISSION TEST
RECOVERY SHEET
i 2-2-/N
[11. Preweigh container #1.
' []12. Rinse the front half using 0.1N NaOH into container #1.
[]13. Weigh container #1. ) ) .
.[14. Record sample identification here = 13 [Ln 1A s #’ //uw&c
' - . - v
.'I‘are Final Total
' Weight Weight Weight
. | L . ’ a
53/’4 /%‘@8 /.%ZISL/
. [15. Preweigh container #2.
[]16. Shake the first impinger well and drain through the arm into container #2. DO NOT
l SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain through the
arm into container #2.
[17. Weigh container #2. . . , -
l [18. Record sample identification here e (O imaunl 2. 3 oLa irf Ty
/ ' / L
Tare Final Total
' Weight Weight Weight
5 3.2% o4,3%F | 2510
[19.
l []110.
I []1L.
[]12. 7
l []13. .
(] 14
[]15. RS
/' h
1. - As



CHROMIUM EMISSION TEST
RECOVERY SHEET

~3—/N

-2
>
. Preweigh container #1
Rinse the front half using 0, lN NaOH into container #1.

[11
s
. Weigh container -
«[14. Record sample identification here L) e,guf- 2 '_29_3 b Pt

e

Tare Final Total
Weight Weight Weight

5337 | 190 | /358D

[15. Preweigh container #2.
[16. Shake the first impinger well and drain through the arm into container #2. DO NOT
SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain through the
arm into container #2,
[17. Weigh container #2.
[18. Record sample identification here :H_olo 3~ 3N 1P
Tare . Final Total
Weight Weight Weight
5 D (F3aF | ) 20.00
[19. Preweigh container #3.
[ 1 10. Shake the second impinger well and drain through the arm into container #3. DO NOT

SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain through the
arm into container #3.
[ 111. Weigh container #3.

i ’ N T |
/“‘_“" Coe? oy ew ‘-""'/ L,_ (-2
Tare Final - Total <
Weight Weight Weight

SaH | A9NSE | /S6,57

[112. Carefully place the filter into container #3. Y\ _ _

[] 13. Record sample identification here 4 3-3 N w2, 3

[ ] 14. Mark the fluid levels on the containers. . , 97L4m/)
[115. Save 200 ml 0.1N NaOH for blank. 1 2§ N




CHROMIUM EMISSION TEST
RECOVERY SHEET

27N

Preweigh container #1.

,/[']‘ 1.
43 2. Rinse the front half using 0.1N NaOH into container #1.
J13. Weigh container #1. .\ , - .
~ [14. Record sample identification here Fa 3 e S A2 !’M-‘l""—-' (‘f\«"’* )
Tare Final Total
Weight Weight Weight

5329|4493 | /£ &9

~ _4T5. Preweigh container #2.

_LY¥6. Shake the first impinger well and drain through the arm into container #2. DO NOT
SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain through the

arm into container #2.
/rﬁ. Weigh container #2.

k8. Record sample identification here Bay~ 3 -~ N | WP ’
Tare Final Total
Weight Weight Weight

53.3¢ | [F3¢H]| /202]

/1/ 19. Preweigh container #3.

/[A-IO. Shake the second impinger well and drain through the arm into container #3. DO NOT
SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain through the
arm into container #3.

_AT11. Weigh container #3.

Tare Final Total
Weight Weight Weight

5332 | A | 1S),.57

12. Carefully place the filter into container #3.
ﬁ' 13. Record sample identification here _;!:J' b Ty 7,%

4. Mark the fluid levels on the containers. , d)if-y?
69C{;1)

15. Save 200 ml 0.1N NaOH for blank.

*
&
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CHROMIUM EMISSION TEST

RECOVERY SHEET
-] -0UT
[]1. Preweigh container #1.
[12. Rinse the front half using 0.1N NaOH into container #1.
[13. Weigh container #1. ' - .
«[14. Record sample identification here #1g /['.,'11,1\-/»{.- b._LL,pu'C'
Tare Final Total
Weight Weight Weight

3.3l | 8% | /05,865

[15. Preweigh container #2.

[16. Shake the first impinger well and drain through the arm into container #2. DO NOT
SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain through the
arm into container #2. '

[17. Weigh container #2. 4= - -

[18. Record sample identification here / (o Mt—;h 1

Tare Final Total
Weight Weight Weight
53 ST | 18382 )20F

[19. Preweigh container #3. . '

[110. Shake the second impinger well and drain through the arm into container #3. DO NOT
SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain through the

- arm into container #3.
[111. Weigh container #3. -—'—_-—————-_____\
Tare Final Total ‘J 7
ar ina ota . NS
Weight L feight Weight o Fu/ é e
/A

]

53.¢b | 533 | 187,26

,412. Carefully place the filter into container #3tl
/1 113. Record sample identification here "4
14. Mark the fluid levels on the containers.
[]115. Save 200 ml 0.1N NaOH for blank.
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CHROMIUM EMISSION TEST
RECOVERY SHEET
~2-00T

Preweigh container #1.

Rinse the front half using 0.1N NaOH into container #1.
Weigh container #1.

Record sample identification here 4A W P b [
g , L

(J\)

[}

—————
| OS] — —]
PUN~

Tare Final Total
Weight Weight Weight

53, J8.S% | /15,28

[15. Preweigh container #2.

[16. Shake the first impinger well and drain through the arm into container #2. DO NOT
SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain through the
arm into container #2. '

[17. Weigh container #2. 4 -

[]18. Record sample identification here = /| bwin 1

Tare Final Total
Weight Weight Weight

5AFE | 18+H.28 )35

[19. Preweigh container #3.
[]

10. Shake the second impinger well and drain through the arm into container #3. DO NOT

SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain through the
arm into container #3.

[]11. Weigh container #3.

Tare Final Total
Weight Weight Weight

6343 |20 | 46,08

@12. Carefully place the filter into container #3. e o

13. Record sample identification here A vy 23 afa ERER
[ ] 14. Mark the fluid levels on the containers. o
(1 15. Save 200 ml 0.1N NaOH for blank.

/4"49 o e ..'If*?e

it 8



CHROMIUM EMISSION TEST

RECOVERY SHEET
2-2-007

. Preweigh container #1.

(11
[12. Rinse the front half using 0.1N NaOH into container #1.
[13. Weigh container #1. . \
~J14. Record sample identification here ¢9 /')) D .-L,(Lu / Ay~
! i !
Tare Final Total
Weight Weight’/d Weight
F X -2
53 .20 K | )23,
(§G.§D

Preweigh container #2.

Shake the first impinger well and drain through the arm into container #2. DO NOT
SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain through the
arm into container #2.

Weigh container #2. .

Record sample identification here Z 3 3 - 3 - O (M ,

£
oo
o0 o

Tare Final Total
Weight Weight Weight

T 3.05 [ IS4el | 12156

“P19. Preweigh container #3. \

‘] 10. Shake the second impinger well and drain through the arm into container #3. DQ NOT

/ SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain through the
p arm into container #3. '

[l 11. Weigh container #3.

n ‘l,’
6 opo \,‘v’/ %&_-L’f\l’{_-
|
Tare Final cal
Weight Weight Weight

SP R Q03 §0 /§/167

[4),13. Record sample identification here was < 2 °>‘-z'<'“~*7
14, Mark the fluid levels on the containers. ) \

/12. Carefully place the filter into container #3. .. ¢ 3
¥ i A9
/L1 15. Save 200 ml 0.1N NaOH for blank. SR b

-

o

. .
. .
A ’
M ) - .




CHROMIUM EMISSION TEST
RECOVERY SHEET

[1 Preweigh container, #1. )
[] Rinse the front half using 0.1N NaOH into container #1.
[13. Weigh container #1.
~J 14. Record sample identification here 2 | b\n/? oL JU/\,M '
.Tare Final Total
Weight Weight Weight

53238 Wy AW =

I 50
Preweigh container #2. Z / / 2 é / 5/3

[15.

[]6. Shake the first impinger well and drain through the arm into container #2. DO NOT
SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain through the
arm into container #2.

[]17. Weigh container #2. Co
[]18. Record sample identification here a\; 50 3 L‘{ TOUWT I Mp |
Tare Final Total
Weight Weight Weight
S3.ob | 398 | 124,92
[{19. Preweigh container #3.
[110. Shake the second impinger well and drain through the arm into container #3. DO NOT

SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain through the
arm into container #3.
[ 111. Weigh container #3.

i

Tare Final Total
Weight Weight Weight

5363 | DY | /432,855

[ 1 12. Carefully place the filter into container #3. __,},,L . _ Iy
[ ] 13. Record sample identification here 5 /- Rl AT I RS S
[ 1 14. Mark the fluid levels on the containers. . 72, %
[]15. Save 200 ml 0.1N NaOH for blank. o
b_._L',f:,l-L
Si.é-:ﬂ :
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. CYANIDE EMISSION TEST .
7/__ / - ﬂé/ T RECOVERY SHEET '
FILTER |
~t] 1. Carefully place the filter in glass sample container #1 containing 50 ml of 0.1N NaOH.
[/],2. Test a drop of the sample (container #1) with iodide starch paper. A blue color '
indicates the need for treatment. Add ascorbic acid, a crystal at a time, till no color

v change is indicated. Then add 0.6 grams ascorbic acid per liter of sample volume,

473. Preserve the sample with 2 ml of 10 N NaOH per liter of sample (pH > 12). T
[/I/3 Mark the fluid level on the contain O 'ﬂf'-é'

4, er.
T5. Record sample identification here =t 3 3L /LJG’JL. 4-1 - ou T

*FRONT HALF [ 2 x |
1, Preweigh container #2. : —_— =
£1Z. Rinse front half (including filter holder inlet) with 0.IN NaOH, /999 50 X =0 x

_L¥3. Weigh container #2 final. ~ 2 "
[14. Test adrop of the solution (container #2) with iodide starch paper. A blue color ~
indicates the need for treatment, Add ascorbic acid, a crystal at a time, till no color —"',____""_'.Z..-'

change is indicated. Then add 0.6 grams ascorbic acid per liter of sample volume. .
[15. Preserve the sample with 2 ml of 10 N NaOH per liter of sample (pH
[16. Mark the fluid level on the container. '
[17. Record sample identification here el A0 4-/ - QLT | Protee, Lk g
[18. Rinse the glassware with water before next use. 0 i
Tare Final Total ’ ;"T-IT‘
Weight Weight Weight NO 7"2 '
45,09 537,53 2243 )
BACK HALF < _ 7.8 oa
[ ] 1.~ Preweigh sample container #4. (000 ~ 533
[]2. ck the pH of the impingers to ascertain that the pH is still basic. <7 ,
[13. Shakéweach impinger well and drain through the arm into container #4. X = [.06

- DO NOT 'ARATE THE IMPINGERS.
:H’ 4.  Weigh containex#4.
3.

Rinse each impingex with 30 ml of 0.1N NaOH, shake well and drain
through the arm.

- F16.  Weigh container #4.

/Pﬂ. REPEAT steps 5 and 6.
14]}. Rinse each glass connection twice Into container #4.

zﬂ) Weigh container #4.
10. Test a drop of the sample (container #4) wi

indicates the need for treatment. Add ascor

dz-o__d_f‘_”;_..."q'o'

iodide starch paper. A blue color A%
ic acid, a crystal at a time, till no color 2 ’

change is indicated. Then add 0.6 grams ascorbic acid per liter of sample volume., qu '
,H/ 11. Preserve the sample with 2 ml of 10 N NaOH per liter of sample (pH > 12). ﬂ
<112, Mark the fluid level on the container,y e\ L,"’T’,l

[113. Record sample identification here 40 : -

[ ] 14. Rinse the glassware with water before next 5;; ) “

\(63\;7/ @Lﬂ’:\,\p\’w iy M\ _ E\LQV‘ '
Tare Impinger Weight After Weight After Weight After Final
Weight  Weight First Rinse Second Rinse Third Rinse \Waeight

T8l .

1. - Place one blank filter and 0.1 N NaOH equal to the total volume of containers
1+2+4 in container 5 (blank). .

: T - ey Per
b T e - . R - T © e
s i e . sl an e e ¥y A e e
* “mm-‘ﬁ#‘* Sl EIRPRRUEE LA . 4 ! Tedal?




CYANIDE EMISSION TEST
4—2~CCT ~ RECOVERY SHEET

FILTER

[]1. Carefully place the filter in glass sample container #1 containing 50 ml of 0.1N NaOH.

[] Test a drop of the sample (container #1) with iodide starch paper. A blue color
indicates the need for treatment. Add ascorbic acid, a crystal at a time, till no color
change is indicated. Then add 0.6 grams ascorbic acid per liter of sample volume.

P —

[]13. Preserve the sample with 2 ml of 10 N NaOH per liter of sample (pH > 12). N 07}257”
[14. Mark the fluid level on the containe%,_ L -
[15. Record sample identification here ?J l él#—-—- < —QUl

Ir

Wt

(U

I'l. Preweigh container #2. \ | N M
12. Rinse front half (including filter holder inlet) With 0.1N NaOH. —

] : -

]

“FRONT HALF

-,

Weigh container #2 fin

Test a drop of the solution (container #2) with iodide starch paper. A blue color
indicates the need for treatment. Add ascorbic acid, a crystal at a time, till no color
change is indicated. Then add 0.6 grams ascorbic acid per liter of sample volume.

Jr— ——
Lol ot 24

AN fN &N e

[15. Preserve the sample with 2 ml of 10 N NaOH per liter of sample (pH > 12).
[]16. Mark the fluid level on the contzinei}__ . .
[17. Record sample identification here ?JC! Y -2 - DUT 4 aawk fp ol
i [18. Rinse the glassware with water before next use. f’?M{C
' Tare Final Total
i. Weight Weight Weight
Gus . 89| 535,89
i BACK HALF == -
[11, Preweigh sample container #4. j000 53540
[ 12.\ Check the pH of the impingers to ascertain that the pH is still basic, S
i [13. hake each impinger well and drain through the arm into container #4. &2
NOT SEPARATE THE IMPINGERS. 2
_ [14. Wel containe!: #4. ]
I []15. Rinsesach impinger with 30 ml of 0.1N NaOH, shake well and drain _
through the arm, N
- [16. Weigh condsjner #4. _H:.’(m'
‘ []7. REPEAT stepsS and 6. e
i []18. Rinse each glass donnection twice into container #4. '
[19. Weigh container #4) :
[]10. Test a drop of the sample (container #4) with iodide starch paper. A blue color
i indicates the need for theatment. Add ascorbic acid, a crystal at a time, till no color
change is indicated. Thetnadd 0.6 grams ascorbic acid per liter of sample volume.
[ } { é . llzzeslir\;le tge sample with 2 mi of 10 N NaOH per liter of sample (pH > 12).
[ 1 12. Mark the fluid level on the container. d¢
[ [113. Record sample identification here S 34 Y-2-0d0T A { B
[ 1 14. Rinse the glag\s,\,vare with water before next Use. 4%, A
pAN GV e der
Tare Ir‘t\p:.nger Weight After Weight After Weight After Final
Weight Weight First Rinse Second Rinse Third Rinse Weight
. '/ \ ) '
| 535,99 155 ¢4l 31 [923.23 U39 | 535 4o
l- BLANK | | -
[] 1. -~ Place one blank filter and 0.1 N NaOH equal to the total volume of containers
1+2+4 in container 5 (blank).
| o - A-S3 -

L.~ Place one blank filter and 0.1 N NaOH equal to th 1 .
14+2+4 in container 5 (blank). equal to the total volume of containers

I | q :
| 5
- Sl ny

- . : a “y % M -
AP ORI SRR ST I <A T . - D A : R "££




e C |
L—3+0 07«— YANIDE EMISSION TEST |

indicates the need for treatment. Add ascorbic acid, a crystal at a time, till no color ,

f

change is indicated. Then add 0.6 grams ascorbic acid per liter of sample volume., N

RECOVERY SHEET

FILTER

CYANIDE EMISSION TEST |
§=2-C0T RECOVERY SHEET |
FILTER . -
[11. Carefully place the filter in glass sample container #1 containing 50 ml of 0.1N NaOH.
[12. Test adrop of the sample (container #1) with iodide starch paper. A blue color 'l‘!r

mee

[} 2 Presle:n;le tﬁe zamplci with 2 ml of 10 N NaOH per liter of sample (pH _>_12).q
[ Mark the fluid level on the container. 2 :
[15. Record sample identification here d‘yg)b / 7 02 OO j}ﬂ}’;\ ~ Bﬂﬁfrﬂ
P
“FRONT HALF _ 0 !
[11. Preweigh container #2.
[12. Rinse front half (including-Sltec-holder.inler) with 0, 1N NaOH.
[13. Weigh container #2 final. l
[14. Test a drop of the solution (container #2) with iodide starch paper. A blue color h
indicates the need for treatment. Add ascorbic acid, a crystal at a time, till no color
change is indicated. Then add 0.6 grams ascorbic acid per liter of sample volume. l
[]5. Preserve the sample with 2 ml of 10 N NaOH per liter of sample (pH > 12).
[16. Mark the fluid level on the container.
[17. Record sample identification here Aé? Lf‘y[ : !
[18. Rinse the glassware with water before next use.
Tare Final Total
Weight ~ Weight Weight !
4GS . > 55493
BACK HALF
[]1. Preweigh sample container #4.
[12 Check the pH of the impingers to ascertain that the pH is still basic. l
[13. Shake each impinger well and drain through the arm into container #4.
DO NOT SEPARATE THE IMPINGERS.
[14. Weigh container #4. !
[15. Rinse each impinger with 30 ml of 0.1N NaOH, shake well and drain
through the arm.
- [16. Weigh container #4. K ”K( -~ l
[17. REPEAT steps 5 and 6. M Q/Q"\"-’ S o
[18. Rinse each glass connection twice into container #4. \ / ' ;
[19. Weigh container #4. _
[110. Test a drop of the sample (container #4) with iodide starch paper. A blue color l_
indicates the need for treatment. Add ascorbic acid, a crystal at a time, till no color :
change is indicated. Then add 0.6 grams ascorbic acid per liter of sample volume. ¢ .
[ ] 11. Preserve the sample with 2 ml of 10 N NaOH per liter of sample (pH > 12). . B{QC"
[ ]12. Mark the fluid level on the container. A’/ _9/.) 7 2
[ ]13. Record sample identification here <% £{4] L A
[ ] 14. Rinse the glassware with water before next use, : ¥
WL SN - : qart 3
GR Y Lt b (! ol i
Tare Impinger Weight After Welght After Weight After Final d"
Weight Weight First Rinse Second Rinse Third Rinse - Weight l ,
P : ¢ ; _ pr
st DSl s b [0, 97 e = ©
— — >
14
BLANK [bl%?g goq '
[] 1. Place one blank filter and 0.1 N NaOH equal to the total volume of containers
1+2+4 in container 5 (blank), :
R N ROk e - L T o




CYANIDE, EMISSION TEST
G~2—0O (T RECOVERY SHEET

FILTER

Carefully place the filter in glass sample container #1 containing 50 ml of 0. 1IN NaOH.

Test a drop of the sample (container #1) with iodide starch paper. A blue color
indicates the need for treatment. Add ascorbic acid, a crystal at a time, till no color
change is indicated. Then add 0.6 grams ascorbic acid per liter of sample volume.

Preserve the sample with 2 ml of 10 N NaOH per liter of sample (pH > 12).

L[] 4. Mark the fluid level on the container. 373 Q_W

[15. Record sample identification here 3

et

ONT HALF NG

1. Preweigh container #2.
2. Rinse front half (inchrdimg-filter holderinlet) with 0.1N NaOH.
3. Weigh container #2 final,
4. Test a drop of the solution (container #2) with iodide starch paper. A blue color
indicates the need for treatment. Add ascorbic acid, a crystal at a time, till no color
change is indicated. Then add 0.6 grams ascorbic acid per liter of sample volume.
15. Preserve the sample with 2 mi of 10 N NaOH per liter of sample (pH > 12).
1 6. Mark the fluid level on the container. *&7
B g

Record sample identification here
Rinse the glassware with water before next use. V

| W s oe
nesant s M‘t Wy %“

Hds ¥ ——

Preweigh sample container #4, A &\
Check the pH of the impingers to ascertain that the pH is still basic. s \g/b,l\_

Shake each impinger well and drain through the arm into container #4. C({C
DO NOT SEPARATE THE IMPINGERS. l

(11
[]12
[13
[14. Weigh container #4. U
[15 Iﬁmse elzlacﬁl impinger with 30 ml of 0.1IN NaOH, shake well and dr'?{l N 5 2,

through the arm. >

[16. Weigh container #4. O’(\XLGW 0. = /6§O' m}«

[]7. REPEAT steps 5 and 6. \ = e
[18. Rinse each glass connection twice into container #4. \ 00 X f
[]9. Weigh container #4. A
[]10. Test a drop of the sample (container #4) with iodide starch paper. A blue color re 9

indicates the need for treatment. Add ascorbic acid, a crystal at a time, till no color

change is indicated. Then add 0.6 grams ascorbic acid per liter of sample volume.
[111. Preserve the sample with 2 ml of 10 N NaO;I per liter of sample (pH > 12),
[ 1 12. Mark the fluid level on the container.
[ 1 13. Record sample identification here )& U('\
[ ] 14. Rinse the glassware with water before next use.

N U 7 Lo
Tare Implnger We:.ght\ After We.l.ghe \After Weight After Final
Weight  Weight First Rinse Second Rinse Third Rinse Weight

— [7add 5545 | 757.64 | G 0] 50

LANK

1. Place one blank filter and 0.1 N NaOH equal to the total volume of containers
1+2+4 in container 5 (blank).

5'7 . et
— . R
/ ; Y- R S L

S A - o e e it



CADMIUM EMISSION TEST
6“' ﬁ/_' 00T RECOVERY SHEET

[11. Carefully place the filter in the glass petri dish. Label. ,

w ol
[12. Record sample identification here 4&5 g}% ’ ,JC@’“ (9 "Lf’a
“FRONT HALF

. Preweigh sample container #2 +0.5 grams.

Rinse the front half (inelidingSkerhotdermiet) with 0.1 N HNO3.

Weigh container #2 +0.5 grams.
Mark the fluid level on the container.

Record sample identification here A’!F 4 }

— P P
[ = ] [ | P S S
O Rwoe

Tare Weight Final Weight Total

th{'lf"'l’ ¢§;;L69. /l

Prewgigh sample container #4 +0.5 grams.
Shake ®ach impinger well and empty through the arm into the sample container. DO
NOT SE TE THE IMPINGERS.

Weigh container#4—. _

1

2

3 .

4. Rinse each impinger with 30 ml of 0.1N HNOQ3,. shake well and drain through the arm.
5. Weigh container #4. .
6.
7
8

REPEAT steps 4 and 5.

Rinse connecting glassware twice and add to container #4. Record final weight.
Mark the fluid level on the container.

Ay
9. Record sample identification here - l[,‘?’
10. Save 200 ml 0.1N HNO3 for blank.

- * -
\‘L/ Nﬂf 7 YL//4/1'7 JLﬁfLO L
\!M(’ ) . \(u \P)’I/\ \A) W L ‘ AV
Tare First Weight Weight After Weight After
Weight of Impingers 1st Rinse 2nd Rinse

Mol | 35449 | H2.09 [ 747 30
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|

- _ ——~ CADMIUM EMISSION TEST
o RECOVERY SHEET

[l
]

[11. Carefully place the filter in the glass petri dish. Label.

]
(12 Record sample identification here % 5 g 69-—5/" O ST /)[Uﬂ:bt

- “FRONT HALF

[]11. Preweigh sample container #2 +0.5 grams.
[12. Rinse-the front half (irictuding fillEer-heider-inlet) with 0.1 N HNO3.
~ - [13. Weigh container #2 +0.5 grams. \0 ./‘GQ'J .
[14. Mark the fluid level on the container,
-~
[15. Record sample identification here 4’ 9 . (\Q/ S 0O Lf( )/\,(\I(” A{}J
7
Tare Weight Final Weight Total \
4egs"e 95 551 10 —
BACK HALF
[]1. Preweigh sample container #4 +0.5 grams.
[]12. Shake each impinger well and empty through the arm into the sample container. DO
NOT SEPARATE THE IMPINGERS.
[13. Weigh container #4.
[14. Rinse each impinger with 30 ml of 0.1N HNO3, shake well and drain through the arm.
[15. Weigh container #4. .
[16. REPEAT steps 4 and 5.
[]7. Rinse connecting glassware twice and add to container #4. Record final weight.
[18. Mark the fluid level on the container. XL :
. [19. Record sample identification here 46(
: [ ] 10. Save 200 mi 0.1N HNO3 for blank. o

. 1 VA 4 Yb}ﬂ/ 1, O%JM”
\’MA(\\ M \\/L\ \ 11 \frsu’ y ~
Pare  First Weight Weight After Weight After F}fl
Weidght
__..---"'_"__--_——_

Weight of Impingers 1st Rinse 2nd Rinse

SIS [7bs | [9eg4F [9%:.16 |04 P9 6017

A-E2

k£ I L DO A A e P : AN PR



&~ 6-0U7

MIUM EMISSION TEST

RECOVERY

SHEET

[11. Carefully place the filter in the glass petri dlSh Label.

[12. Record sample identification here

FRONT HALF

[]1. Preweigh sample container #2 +0.5 grams.
[12. Rinse the front half (includin

[13. Weigh container #2 +0.5 grams.

[14. Mark the fluid level on the container,

[15

Tare Weight

g filter holder inlet) with 0.1 N HNO3.

Record sample identification here %@ é ZQ, — Qv

Final Weight

Total

S . bl

54032

el

Lol

e

BACK HALF
[11. Preweigh sample container #4 +0.5 grams.
[]2. Shake each impinger well and empty through the arm into the sample container, DO
NOT SEPARATE THE IMPINGERS,
[13. Weigh container #4.
[]4. Rinseeachi impinger with 30 ml of 0.1N HNO3, shake well and drain through the arm,
[15. Weigh container #4.
[16. REPEAT steps 4 and 5.
[17. Rinse connecting glassware twice and add to container #4. Record final weight.
[]18. Mark the fluid level on the contamer ;
[19. Record sample identification here /D
) []110. Save 200 ml 0.1N HNO3 for blank. !
L,V Wy M‘L\ 2 ’XW
Tare First Weight Weight\hfter Weight brer Biga)-
Weight of Impingers 1st Rinse 2nd Rinse Weight
: o . ' 5 2
MO #7850 | §67-20] 1007 29 Jog/f £23)12
«
. L O g R
i S A0 G 3 i s AR i v O ).‘{l‘%u’ac-;.-dih.#—_g o ""‘\“{’" “‘mwm B S
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FILTER
(1 1.
[ 2.

L]
LA7s.

u:kw

1
[172.
[M’z

[16.
(17.
(18.

KON CD~ /

CYANIDE EMISSION TEST
RECOVERY SHEET

Carefully place filter in glass sample container #1 w/ 50ml 0.1N NaOH.

Test a drop of the sample (container #l) with iodide starch paper. A

blue color indicates the need for treatment. Add ascorbic acid, a

erystal at a time, till no color change is indicated. Then add 0. 6 7{
grams ascorbic acid per liter of sample volume. fi)
Preserve w/2ml of 10N NaQOH per liter of sample (=2 drops). /\jéik¥éfi%i§¥
Mark the fluid level on the contalnerczz-l:D / F::

Record sample identification here

FRONT HALF
[“] 1. Preweigh glass container #2. Weigh with label on and cap off.

Rinse front half (including filter holder inlet) with 0,1N NaOH.
Weigh container #2 final,

the solution (container #2) with iodide starch paper.
A blue color indicates the need for treatment. Add ascorbic acid, a
crystal at a time, till no color change is indicated, Then add 0.6
grams ascorbic acid per liter of sample volume.

15— Preserxze sample with 2ml of 1ON NaOH per liter of sample (pH >12).

Mark the fluid level on the container.
Record sample identification here cf?[?-—-/./qi
Rinse the glassware with water before next use.

Tare
Weight

Final
Weight

Net Sample
Weight

C:;f171x;quazfc,/

/9362,

- -~

L
L%

m/s.

[Vrsﬁ

[“TA1
(L1 13

[0]/10.

. Record sample identification here

BACK HALF . — _
[~T 1. Preweigh sample container #4.¢{or continue with_container #2)—’

Check the pH of the impingers to ascertain that the pH is still basic.
Shake each impinger well and drain through the arm into container #4.
DO NOT SEPARATE THE IMPINGERS.

Weigh container #4.

Rinse each impinger with 30 ml of 0.1N NaOH,
through the arm,

Weigh container #4.

REPEAT steps 5 and 6.

Rinse each glass connection twice into container #4.
Weigh . container #4.

Test a drop of the sample (container #4) with iodide starch paper.
blue color indicates the need for treatmént. Add ascorbic acid, a
crystal at a time, till no color change is indicated. Then add 0.6
grams ascorbic acid per liter of sample volume.

shake well and drain

M/gff

7cov

. Preserve sample with 2 ml of 10 N NaOH per liter of sample (pH 212).
[ 12,

Mark the fluid level on the container.

P IK

[ l4. Rinse the glassware with water before next use.
Step 4 Step 6a Step 6b Step 9 Net
Tare Impinger Weight After Weight After Weight After Sample
Weight Weight First Rinse Second Rinse  Final Rinse Weight

22279

249,59 /043,/1 | 1141932 /23595’ 72576
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N CYANIDE EMISSION TEST
cCD~-2 RECOVERY SHEET

FILTER

EZ 1. Carefully place filter in glass sample container #1 w/ 50ml 0.1N NaOH

Q}T/Z. Test a drop of the sample (container #1) with iodide starch paper. A
blue color indicates the need for treatment. Add ascorbiec acid, a
crystal at a time, till no color change is indicated. Then add 0.6
grams ascorbic acid per liter of sample volume.

[LT/3. Preserve w/2ml of 10N NaOH per liter of sample (=2 drops).

4

[,Y4. Mark the fluid level on the container. :j l:> EZ 7237
[L)/S. Record sample identification here T

FRONT HALF
[Eifl: Preweigh glass container #2. Weigh with label on and cap off,

[ Rinse front half (including filter holder inlet) with 0,1N NaOH.

[ 3. Weigh container #2 final.

[ - on (container #2) with iodide starch paper.
-A-blue color indicates the need for treatment. Add ascorbic acid, a

crystal—at a time, till no color change is indicated. Then add 0.6
grams ascorbic acid per liter of sample volume,

[—1—5+—Preserve sample with 2ml of 10N NaOH per liter of sample (pH >12).

[ - Tuid level on the container. ) j
[ ] 7. Record sample identification here Ci:j[:>'_'<f;jﬁzz
[«¢}1"8. Rinse the glassware with water before next use,

Tare Final Net Sample
Weight Weight Weight

79SSk | £€6. 43

_~ BACK HALF -

/// [ 1. Preweighrsample container—#4. (or continue with container #2)
2.
3

[t Check the pH of the impingers to ascertain that the pH is still basic.
[ 47 Shake each impinger well and drain through the arm into container #4.
DO NOT SEPARATE THE IMPINGERS. :

!
( [’T/L. Weigh container #4.
[eYS. Rinse each impinger with 30 ml of 0.1N NaOH, shake well and drain
s through the arm. ‘ -
\ [L1" 6. Weigh container #4. LA
\ . REPEAT steps 5 and 6.

7 . ot <&l i
\ [£Y'8. Rinse eaclr glass connection twice into container #4. - _
9. Weigh.container #4. X /} <
[L]-10. Test a drop of the sample (container #4) with iodide starch paper. A
blue color indicates the need for treatment. Add ascorbic acid, a l
crystal at a time, till no color change is indicated. Then add 0.6
grams ascorbic acid per liter of sample volume.
(7} 11. Preserve sample with 2 ml of 10 N NaOH per liter of sample (pH >12). '
[“) 12. Mark the fluid level on the container,
7} 13. Record sample identification here (:i‘£:>'"‘;2/%f
("] 14. Rinse the glassware with water before next use.

Step 4 Step 6a Step 6b Step 9 Net
Tare Impinger Weight After Weight After Weight After Sample
Weight Weight First Rinse Second Rinse Final Rinse Weight

cel? | 5039] reoT | 959,99 7,80 S22 1%,

S, L A

'uwm o
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CYANIDE EMISSION TEST
KuN CD-2 RECOVERY SHEET

FILTER

[7.1. Carefully place filter in glass sample container #1 w/ 50ml 0.1N NaOH.
Test a drop of the sample (container j#l) with iodide starch paper. A
blue color indicates the need for treatment. Add ascorbic acid, a
crystal at a time, till no color change is indicated. Then add 0.6
grams ascorbic acid per liter of sample volume.

Preserve w/2ml of 10N NaOH per liter of sample (=2 drops).

Mark the fluid level on the container. —

Record sample identification here (:T,Z>““::% f"

S

HALF
Preweigh glass container #2. Weigh with label on and cap off.

TROE{

{12 Rinse front half (including filter holder inlet) with 0.1N NaOH.
[+1 3. Weigh container #2 final.
[ - he solution (container #2) with iodide starch paper.

A blue color indicates the need for treatment. Add ascorbic acid, a

crystal at a time, till no color change is indicated. Then add 0.6

grams ascorbic acid per liter of sample volume.
f—-}-5—Preserve sample with 2ml of 1ON NaOH per liter of sample (pH >12).

[ +6~—Mark—the—fluid level on the contalner
[y}/? Record sample identification here ""2/’:‘2

(LY 8. Rinse the glassware with water before next use.

Tare Final Net Sample

Weight YeighE:pﬁx\ Weight
496,50 | 76, /6 )
_ﬂ‘*hhhhh““iw“*___,,;f”’//

BACK LF N —

Preweigirsample container #4¢ (or continue

[ 2. Check the pH of the impingers to ascertain that the pH is still basic.
{ 3. Shake each impinger well and drain through the arm into container #4.
DO NOT SEPARATE THE IMPINGERS.
['1/4. Weigh container #4.
[91'/5. Rinse each impinger with 30 ml of 0.1N NaOH, shake well and drain 37
. through the arm. : -7
(“T 6. Weigh container #4. ,’7‘/_)' le
[T 7. REPEAT steps 5 and 6. . /Y 0
[,¥ 8. Rinse each glass connection twice into container #4.
(.Y 9. Weigh.container #4. A8 /7<Cf5ﬁ7’
[~] 10. Test a drop of the sample (container #4) wirh iodide starch paper.
blue color indicates the need for treatment. Add ascorbic acid, a
crystal at a time, till no color change is indicated. Then add 0.6
- grams ascorbic acid per liter of sample volume.
Q/T/ll. Preserve sample with 2 ml of 10 N NaOH per liter of sample (pH 212).
{ 12, Mark the fluid level on the container.
[ 13, Record sample identification here C ZK
Qﬁl,&ﬁ. Rinse the glassware with water before next use,

cﬁ’}:le’
XA [ L5

Step 4 Step 6a Step 6b Step 9 Net
Tare Impinger Weight After Weight After Weight After Sample
Weight Weight First Rinse Second Rinse Final Rinse Weight

A 57%.4% 285,55 [ /079.36 | //SS.§ A AZ27
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APPENDIX B

AMPERE-HOUR CALCULATION SHEETS
FIELD TANK LOAD DATA

o






AMPERE-HOUR CALCULATION SHEET
NAVAL AVIATION DEPOT, PENSACOLA
l. BUILDING 604, TANK 341
CHROMIC ACID ANODIZE
11/8/90 LINE 1
l DELTA-T AVG AMP-
TIME __ MIN. AMPS _AMPS __ HOURS
TESTS 1-1-OUT, 1-2-OUT
' 855 300
910 15 250 275 68.8
925 15 200 225 56.3
l 935 10 200 200 33.3
CHANGE TANK LOAD
1000 850
' 1015 15 850 850 212.5
1030 15 800 825 206.3
1045 15 800 800 200.0
1100 = 15 800 800 200.0
l 1115 15 800 800 200.0
1130 15 800 800 200.0
CHANGE TANK LOAD
' 1230 950
1245 15 850 900 225.0
: 1300 15 800 825  206.3
I 1315 15 800 800 200.0
1330 15 800 800 200.0
1345 15 800 800 200.0
1400 15 850 825 206.3
' 1415 15 850 850 212.5
1430 15 850 850 212.5
END TEST
' TOTALS 250 3039.58
TOTAL AMPERE-HOURS 3039.6
TOTAL DELTA-T (HOURS) 4.2
' AVERAGE AMPERES DURING TEST 729.5
' B-1
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AMPERE-HOUR' CALCULATION SHEET
NAVAL AVIATION DEPOT, PENSACOLA
BUILDING 604, TANKS 1303, 1305, 1306
HARD CHROME PLATE, NO FUMETROL 101
11/10/90 LINE 3

DELTA-T TOTAL AVG AMP-

TIME _MIN.  AMPS _ AMPS __ HOURS
TESTS 3-1, 3-2 (IN & OUT)
900 3350
930 30 3350 3350 1675.0
1010 40 3470 3410 2273.3
1040 30 3600 3535 1767.5
1125 45 3500 3550 2662.5
1210 45 = 3570 3535 2651.3
1240 30 3570 3570 1785.0
TOTALS 220 12814.5
TOTAL AMPERE-HOURS 12814.6
TOTAL DELTA-T (HOURS) 3.7
AVERAGE AMPERES DURING TEST 3494.9

AMPERE-HOUR CALCULATION SHEET
NAVAL AVIATION DEPOT, PENSACOLA
BUILDING 604, TANKS 1303, 1305, 1306
HARD CHROME PLATE, FUMETROL 101
11/10/90 LINE 3

DELTA-T TOTAL AVG AMP-

TIME  MIN. AMPS _ AMPS HOURS

ADD 2 GALS FUMETROL 101 TO EACH TANK
TESTS 3-3, 3-4 (IN & OUT)

1545 3540
1630 45 3620 3580 2685.0
1705 35 3590 3605 2102.9
1750 45 3475 3533 2649.4
1835 45 3650 3563 2671.9 ,
1855 20 1600 2625 875.0
1500 5 3650 2625 218.8
19230 30 3710 3680 1840.0
2000 30 3710 3710 1855.0
TOTALS 255 14897.9
TOTAL AMPERE-HOURS 14897.9
TOTAL DELTA-T (HOURS) 4.3
AVERAGE AMPERES DURING TEST 3505.4
B=2
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TANK LOAD DATA SHEET

RUN NO: /"'/ c( /"Z

pate: OSNC LV 90
CrOz Anopi ZE /LINVE i

BASE:___NAD PENSACOLA
BUILDING NO:__ 604

' ). TANK NO. | WORKPIECE DESCRIPTIONS
' [ P TP i
agss/ 738 < Sanael ('li‘_/t') Sprindlro 4 My‘u‘um_
oo = 1130 G xr2’ /Lﬁm-os-w' shods. (4 iach
' 234 = 2 = e B 2K e (Aol ) : i
I AMPERES OR AMPERE-HOURS
TANK NO. ;’:_‘L,_
l J/ TIME (INIT)|yoLTS / AMES ) | 7TIME VOLTS /AN | 729E Va-”é’/fS/?‘)/’lf.’S
i 0psg | M/ 30 |V 4,/ & |
R { 3 ’ <
0 9ii0 ‘1‘5/;?5}» 1= Jpo  Seo
— 32 Sy
I 07:25 |4 /Ao 40/ 8o
Jurr \ |27 35 43,200 | 1°° 40 /800
' s — oF 4
e oo 131 /80 |4 4, ) 8O
e —
TN e | / 8so P L/ &5t
1 i
L. o '5_\: . bl
10 30 H /e | A o) 52
. L B2
l 104s al /600 A7
(1700 41/ Eco
. / - ,
' it = M/ Eee
£ ] o
" = 4l ) oo
' RN ;
o - _
vlw“c}‘.,k N f)"‘:f /ZTD
‘SG"/ 43 wq_/
l QX J3 b 8o
' R e B3-3 e Chdicor A -w—%“
TR v i Y1 ). e U P P TR O X7 0 22l SRR



{ ' '
TANK LOAD DATA SHEET ' '
pate:_ /O NV DO : - RUN No: 4// HARD [ IOME . '
BASE: _ NAD PENSACOLA L INE D T
BUILDING NO:__ 604 — ~

N r :
an

it
. . I -
GE N I O A AN I D D N Eae e

L TANK NO. _| WORKPIECE DESCRIPTIONS o o
TEOR—IY DAY Laﬁ% 707 RG] P m) -
. ST £S5 o '

ETEEYAV —
/20 5— 1 %MN LN GEFPS L7 2. Sl RN H o
12052 > '
7204 - 20 1o 29,
B ( KEVE’/SF/—?AO( S¥r< 7'6/14) '

Lo AMPERES OR AMPERE-HOURS

/000 500 <00 550
i . TANK NO.

[B302 17305 [ JBO& |
TIME UINIT) p 1 LAnP 7 e AMEZ. | AMPL | ANPZ.

P00 1100 |00 | s | 720| :
%f&?ﬁ >)000 | 520 | 4p0 | 200 | 550
109230 o |896|S00| 750 | 500
y @0/0 WWSO\EZD St | 500 [so0
- (04 [[(SD| 5350|500 (900 | 500
/125 |ji1s0| scp| 500|850 | 450

~
/
(_7
7
47
>,
12/0 1 50 | s 100 | 40| &
7
)
4
4
7
)

11240 U= 80| So| 9ee | YSU
C PRI\ 22 Fysdigep] o)
70 EUCH NN

1545 1120|420 ool 900 |Se0
[ D30 |]120|440 [600]900 B0

AN

L

(265 | 1134 480|(000]|9<D |50




TANK LOAD DATA SHEET (CONTINUED)

: 40 N DO
DATE ’
LINE >

RUN NO:

™

ROTE

AMPERES OR AMPERE-HOURS

TANK

NO.
)

TIME (INIT)

130>

120

yac a,
LA 2t

AP [

AMEE

A2F1

A2

AP

/750

//50

425

GO0

00

S0

/525

/S0

450

20

250

S00

/855

500

&0

o

SO0

/900

/<0

S0

&

200

&0

/950

/160

<00

&00

250

SO0

2000

.

09

=00

2¢0

AN

(AU O
ngd

a2/ V1000

440

§=40

220

g0

AYEAS R EL
L3VE BA

ON G

~NUM AN NS N




TANK LOAD DATA SHEET

DATE: /2 N0 D) ruN No: JINE S
BASE: _ NAD PENSACOLA
BUILDING NO:_ 604

ALl RUN S
- VAENIDE COFFER.

--| TANK NO: WORKPIECE DESCRIPTIONS

(12707 [ BLIZTINIET STRP = ] 7% SURE AREF

LROCELE 1S T Yl (ISZ70 AS ~Z ;
ELASH T OITEL L ATET Tkt eI

EXN )P CnFLER FLATE@ T <
TYUFE PROCES S TIGE TS 7% i

LIS 1L GAs<s /NG R OAT Jo750 i Frlrd T

TANK No. ]/ 9@

TIME (INIT)| }/ Awmp | TI2rE
/ﬂ /ﬂﬂJﬂ 3.7 24
0dS 138 28
/1S 138 25
/230 128 28
(306 |34 45

1220 |34 XS
|4 /D E,A}L A5
/€50 |13.€ 25
/46498 135 25
7/ 13,6 z24

Be

. . . - . . j,.i' ittt -+ v -
a8t i B ..J ﬁ"f“" '.5\-!5@'-".1-1,;,- e e



l TANK LOAD DATA SHEET
l DATE: /9‘/(/6 20, RUN No: SN/ /e é:
BUTLOING Now - Epa T Capatlost JL47E
' 3 JEST o4 L
I ~.| TANK NO. ) WORKPIECE DESCRIPTIONS
S/ Feg BN 2977 STRELOS  pro0
l 7SS NG~ L/~ AT
OGS [ /] TS ittt 3N 7 ST
' FEPID  Fama N 7 g 7 e R It
CCC AU B UIRYTE  RIIICTYN TRT| VN
' AMPERES OR AMPERE-HOURS
TANK NO.
' TIME (INIT) ti?;// _go ‘9_
c7 5 sV /0 S5 -
l o _i - /CCH J 51 /)07
A o505 |3V | 2.6V 24
| 084 > | 3V SO00A 2.6) Y4
- /( 0949 |3V /ocA |24y 74
i r9y ¢ |3V 1004 2.0v 204
l SO030 |2V /oA 2,8V 20 A
/LG 2 A28 B4
i 3G BV A2 ) B
IST0 13/ /A2 AV oA
i [0S |2V i ALY 4
i o4 OV Dy v 2R
l‘, - ',;"'V'_'_.w.'i'f-l'."&.--j*-"s"v.'.-. e i B 7 S s-,M.mm&wvm. I S L S




TANK LOAD DATA SHEET

vate: /4 AL 90 ’ rUN No: LSNE é
BASE:_ NAD PENSACOLA C ARG SYLTE,
BUILDING NO: 604 TEST7 L4y 2

~J TANK NO. | WORKPIECE DESCRIPTIONS

2// YaEd BTN 297 [UE TR S a0

205 | ZEX ™ 2T R I IETE SRR

AMPERES OR AMPERE-HOURS

TANK NO.

TIME (INIT) 3// 3@55
O5/S | 3V 1/8A22) 454
O30 V21 )ISA\ BV DA
COZQ Bl JIOA\Z1 A |~ j030- N2 _2ROSUC /0N FMeT:

, F UN | < a5 77,5 //\/7‘5%'/,.//7'7//}‘
{120 |13V 1 26R |2y B = ’L,’;,,,;v 264185 BN o T

125 3V )04 |3)/ %}4 %&%W;ﬂ
A2 5 |3V 12¢h|ay on




APPENDIX C
FIELD SAMPLING DATA
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54 POINT SAMPLE TRAVERSE

LINE 1 OUTLET, CHROMIC ACID ANODIZE

AR e i A Bt ns s A PR oF s P

TRAVERSE POINT LOCATION

(DISTANCES FROM I.D.)

TRAVERSE EPA METHOD 1 DUCT DIAMETER (IN.)
POINT (% OF DIA) 49
1 & 13 2.1 1.0
2 & 14 6.7 33
3 & 15 11.8 5.8
4 & 16 17.7 3.7
5 & 17 25.0 12.3
6 & 18 35.6 17 .4
7 & 19 64.4 31.6
8 & 20 75.0 36.8
9 & 21 82.3 40.3
10 & 22 88.2 43.2
11 & 23 93.3 45.7
12 & 24 97.9 48.0

o
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TRAVERSE DATA SHEET

(REVY 8/86) ; & / .
o DA Y9 " Wm;ﬂw
ANT Length from upstream disturbance
Qla_fc .d«/ML{?
LOCATION

NADEP . M‘P’Lg/! et

Diameter Trom Upstréam d1STUrbance

W ) gm == -

R

. *‘} wn_oh-mmfratm --.' mu.\--rx-cd-ba-.'.. C a e

UAlE Length from Qownstream disturbance
CPERAIURWMZ/ 7— /?90 \ / DiameterS Trom downstream gisturoance —gia
ROT 7 : m“ C/?“/ UIRCUCARDTA — > 10 [Re
h - . m“-‘b ;{ o / N - L/9 quired number of Lraverse 2}}5
RL-.(..TANFSULAR, LxW in |Number "of traverse points useq’ Jd ed
- POTRT 7] STACR PRESSURE COCATION POINT 5] STACK PRESSURE TOCATION
- n APvegin " g%atic m L (in) n Pvesm HBstahc W L (in) r
1 |[.s 1-33 2% -
2 | /|e /2 27 l
3 |LsS - 34 B coctope 28
4 | ] 1% | 29 J
5. (1.4 [l 30 _
6 |15 ZE 31 l_
7 | 0. §7 32
s | 06> 0.5l 33 l_
9 OA[)(.’/ 061 34
0 {p 0. &+ 35 l_
N a7 0-63 36
2 (psl OR | R o Lhhe 37
B L /.34 7 38 J:
14 15 /.43 39 .
s | )4 1181 10 cycscvic 40 I:
16 ), 2 /.1 4 3
RY; i\ ey 42 l_
18 \ oQ/ /»0% 43
19 \n |75 | /.0 44 l_
20 [0 XX 45
21 [0, 0.8 46 |
22 O,tcm/ 081 47 I
23 |0 0. &4 48
22 |6 0.8¢] 2= ¢\, .Ldeu 49 I
T ’ 50
- REs5s l
AR, <[ 2T R

o PEIO

o ,_._'.,.‘;_.
i ;u—nm*‘i-ﬂmi.‘ .ew.hv‘- ;
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CHROMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

DATE:_ SN OV 20

LINE No:~_! C’Amm/d&w{ /deigf/

BASE:_NAD PENSACOLA RUN NO:# |
- BUILDING NO:__604 CONTROL DEVICE:
PREP BY: (2l IMPINGER BOX NO: {
/ .

[/{ 1. Initially wash all glassware as follows; detergent wash, deionized water rinse, 1:1
HNO3 solution rinse, deionized water rinse, and 0.1N NaOH solution rinse. Sample
recovery preps glassware for next use.

[J/ 2. Add 100ml 0.1N NaOQH solution in the first two impingers (standard Greenburg-Smith
impingers). Record initial weights.

[‘}/3. The third impinger (modified Greenburg-Smith) is dry. Record initial weight.

[1 4. The fourth impinger (modified Greenburg-Smith) contains about 1 liter of indicating

type silica gel. Record initial weight.

[\}'5. Place teflon coated filter into filter holder and install between the third and fourth
impingers. Record filter number. It is not necessary to weigh filter.

[.,]/ 6. Assemble impinger bottles and glass elbows (180s) so that air flows from a smaller to
larger holes (if applicable). Do not use grease on balljoint fittings.

V{7. Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No.

Contents Tare Initial Final |Condensate
/21 1. 100ml 0.1N NaOH 56539 |6/14.8% | 4948
l /-2 2. 100ml 0.1N NaOH 55140 | Sb85| 43,45
: /-3 3. Empty 453.98 453.7F| 0.%9
I /=4 4. 500ml silica gel 784 6o | 8306 4y, i
l Net Weight Gain //Oé 79 \prf
Filter No: “~
'j/)@u,/ Silica gel condition after test: éflbé’hj’:
l Nozzle No:(37- W ~/l  calibrated by:/gjé - Average
1 Betore test: O2ZC 02RO _ 230 0230 250
ID After Test: 0-336 O.332 H.4930 O.323p cr2 30

CR ..
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CHROMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

DATE: 28 NOV 20 LINE NO:#7_ ¢/ onves ded ameds ﬁf)

BASE: NAD PENSACOLA RUN NO: %3
- BUILDING NO:__604 CONTROL DEVICE:_INL OUTLET
PREPBY: (1. . IMPINGER BOX NO:

i1 1.

2.

3.
21

Initially wash all glassware as follows; detergent wash, deionized water rinse, 1:1
HNO3 solution rinse, deionized water rinse, and 0.1N NaOH solution rinse. Sample
recovery preps glassware for next use.

Add 100ml 0.1N NaOH solution in the first two impingers (standard Greenburg-Smith
impingers). Record initial weights.

The third impinger (modified Greenburg-Smith) is dry. Record initial weight.

The fourth impinger (modified Greenburg-Smith) contains about 1 liter of indicating
type silica gel. Record initial weight.

[J/ 5. Place teflon coated filter into filter holder and install between the third and fourth
impingers. Record filter number. It is not necessary to weigh filter.

[»]/6. Assemble impinger bottles and glass elbows (180s) so that air flows from a smaller to

larger holes (if applicable). Do not use grease on balljoint fittings.
7. Calibrate nozzle by measuring four IDs with a micrometer,

Impinger No. Contents Tare Initial Final Condensate
2l 1. 100ml 0.1N Naoy IS4 56 |553.R0 | (o494 | 5.7
R, Looms 0.1y neow FLLCH| 5SS A | 55 80| T 39
2-3 5 onpry 500.34 |5¢0.34 | 50188 /-S4

2 -4 4. 500ml silica gel Bod.6d | Gy} | 44 b4

Net Weight Gain /O:} .QC} }
Ce,

“—

Filter No:

Silica gel condition after test:

S:’h et 1000

o s
Nozzle Nozd(’::z’ "(O Calibrated byé'/ /C— -

Average
ID Before Test: (. & 3> A7 ABD P 3ZO ClE30 2 g 30
<o
ID After Test: .930  0.930 0,230 0.231 g2 —CK
e

BRI <L . . e E e
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24 POINT SAMPLE TRAVERSE

- 38.0"
o8 ol2 . ol8 o24 i
O o) o) O
O O O O
22.0"

O O O O
O O o) O
o o7 o!3 o9

L | L] I ll

L-_ -t:j ~— 4.75
9.5

TRAVERSE POINT LOCATION
(DISTANCES FROM WALL)

TRAVERSE DUCT SIZE (IN.)
POINT 38 X 22

1,7,13,19 1.8

2,8,14,20 5.5

3,9,15,21 9.2

4,10,16,22 12.8

5,11,17,23 16.5

6,12,18,24 20.2

Cc-t/
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TRAVERSE DATA SHEET

- e

(REV 8/86) '
PLANT (¢ j j
U/‘)'D PMT/PG SHCJP g ;ZL] Length from upstream d:stu/rSanc‘e,
- TUCATTUN — "
¢ ! Ulameleér_from upstream disturpance
el AS PELSACOLA FLI Y [ 1 e~ 276"
i Lol ?(J ; Length from downstream Gi1sturdance
S . T A Mo THb Shahtor
N P : X 2% s e Vlameters Trom downstream disturoancs 9.
RO 7= PR - 5 . A e
/ ) ] §3 el CIRCULAR, DIA, in fRequired number cgi;averse points li
ﬁ')i"m 3-a RgLéA%G&J&AF& TxH @3‘(; in |Number of traverse Eol?ts used za
FOLIE 7 SiaLK PRESSURE LOCATION POINT #| STACK PRESSURE LOCATIUN
in Hp0) VAP in in H T in) l-
n APvel static L (1) W n APvegm Bgzatic AP L’ tin)
1 039 . sH 2% -
2 |03 o i l
3 0.4 8o 28
& |03 4 |85 29 I
5. 10.-85 e 30
5 Q.33 RS 31 I
7 0.3l : D0 32
8 [0 3511 |54 33 .
9 0.4 XS 3
0 |0.44 70 | S eogiised® 38
n o83 43 36 .
12 0.5 5 37
13l 3 Sb 38 l
18 |0.33 LF ] 39
15 |3+ (ol . 40 [
5|0 3971 [.A 41 :
7 ok edl O° cuplloot. | 4 I_
18 G. 49 e 43
19 C—‘;-H-‘ ' lob 44
20 |[CHH Sele 45 '
21 6‘5‘3 5 46
22 |C-sY H a7 I
L e -
23 |CSG H ) ) : 48
.1 . B
_a ot S < |
25 S0

1

eyt r—
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CHROMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET
DATE: /O KAl Z7) LINENO D Ao Ahnome plate
BASE:_NAD PENSACOLA RUN NO: J}'/

. BUILDING NO:__604

ap. .

CONTROL DEVICK|

PREP BY:

Initially wash all glassware as follows; detergent wash, deionized water rinse, 1:1
HNO3 solution rinse, deionized water rinse, and 0.1N NaOH solution rinse. Sample
recovery preps glassware for next use.

. Add 100ml 0.1N NaOH solution in the first two impingers (standard Greenburg-Smith

impingers). Record initial weights.

M/ 3. The third impinger (modified Greenburg-Smith) is dry. Record initial weight,

4. The fourth impinger (modified Greenburg-Smith) contains about 1 liter of indicating
type silica gel. Record initial weight.

V{S . Place teflon coated filter into filter holder and install between the third and fourth

K impingers. Record filter number. It is not necessary to weigh filter.

6. Assemble impinger bottles and glass elbows (180s) so that air flows from a smaller to
larger holes (if applicable). Do not use grease on balljoint fittings.

Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No. Contents Tare Initial Final Condensate
Shhal 1. 100ml 0.1N NaoH #4254 | 54) ef |5%3.3]| 670
it 2. 100m} 0-.1N NaOH 4(‘90'9d 5270'4"3 5&,)8 /n/(ﬁ
5-3 , 450,61 | #3C 04 |4SV.4l-| 0105

. Empty
, e :
S 4. 500ml silica gel 44279 | 7393, @y TAt49] 085
' Net Weight Gain Q '%
Filter No: -

Silica gel condition after test: l/’ﬁ__.%f.ﬁ’,é'y«';c
I L=

Nozzle No: Eﬁﬂfﬁ‘a Calibrated by: C)V/ Average
ID Before Test: .l % Q. bt 0.2 7o 9.0 8 0. 268
ID After Test: .46 G 270 oLl §  AFD D 26D
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CHROMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

DATE: /O NV OO LINE NOZF3_fiaed_ifniore. il
BASE: NAD PENSACOLA RUN NO: +.3
N ‘-;(\\ 7
. BUILDING NO:__604 CONTROL DEVICE{NLET N E]
) S e
PREP BY: % IMPINGER BOX NO: -

[ ]/ 1. Initially wash all glassware as follows; detergent wash, deionized water rinse, 1:1
HNO3 solution rinse, deionized water rinse, and 0.1N NaOH solution rinse. Sample
_ recovery preps glassware for next use.
L1 2. Add 100ml 0.1N NaOH solution in the first two impingers (standard Greenburg-Smith
, impingers). Record initial weights.
[T 3. The third impinger (modified Greenburg-Smith) is dry. Record initial weight.
(¥ 4. The fourth impinger (modified Greenburg-Smith) contains about 1 liter of indicating
type silica gel. Record initial weight.
[} 5. Place teflon coated filter into filter holder and install between the third and fourth
impingers. Record filter number. It is not necessary to weigh filter.
[V'6. Assemble impinger bottles and glass elbows (180s) so that air flows from a smaller to
larger holes (if applicable). Do not use grease on balljoint fittings.
E/{?. Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No. Contents - Tare éf}itia}}@h Final Condensate
£ -0 P

lo ~1 4951 8 &@2«:@ £94.34 | 85I

1., 100ml 0.1N NaQH “= .

€=, ioom 0.1 naon 22708 St 19 ézt/' 741053

-3 Epty 4s8.33 |438.30 |4s5,31 | Q. 1]
gog. 35| 7sa- 03 72991 I, B)

6t

Net Weight Gain m\
. I

Filter No: == L__JJ

e O -
‘'Silica gel condition after test: ‘/6 ~S‘/’CM‘

. 500ml silica gel

\

u)

=
o
<

0 #H< s |
Nozzle No: l;ﬁ"'\!’! Calibrated by: '~ / L Average

ID Before Test: /7. :.C? 7. 0S P e (jr/é/‘); ' /7;'(5‘)

ID After Test: O.Zﬁ 9 Or Zé'@ (7/253/ (5‘7:_7() w
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IMPINGER BO)%%%%%PW&S%%%%EEI%%AﬂON SHEET
DATE: /& NIV 20 ) LINE NO: %xﬂ a/m,m»(i{m 3
BASE:_NAD PENSACOLA | RUN NO:_ = 3
.BUILDING NO:__604 CONTROL DEVIC
PREP BY: __ @ A~ IMPINGER BOX NO: <"

,k]/l.\ Initially wash all glassware as follows; detergent wash, deionized water rinse, 1:1
HNO3 solution rinse, deionized water rinse, and 0.1N NaOH solution rinse. Sample
recovery preps glassware for next use.

_ /H/2 Add 100mi 0.1N NaOH solution in the first two impingers (standard Greenburg-Smith
impingers). Record initial weights.
. The third impinger (modified Greenburg-Smith) is dry. Record initial weight.
/[1,4( The fourth impinger (modified Greenburg-Smith) contains about 1 liter of indicating
. type silica gel. Record initial weight.
_/F]/S . Place teflon coated filter into filter holder and install between the third and fourth
impingers. Record filter number. It is not necessary to weigh fiiter.
6. Assemble impinger bottles and glass elbows (180s) so that air flows from a smaller to
[/]/ larger holes (if applicable). Do not use grease on balljoint fittings.
7. Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No. Contents . Tare Initial Final ;ondensate

5 - 1. 100ml 0.1N NaOH 443.85| 541. 03| 451 793
S -2 2. 100ml 0.1N NaOH 4ol H4q | 557 0'3 62"0,0? /206
S -7 3. Empty N<1.85 | el ST 4D 5.9
S Hdplo | 11C

{ 4. 500ml silica gel
Net Weight Gain ~7 ]
g / £y Z “2

l

IE - ¢
Silica gel condition after\test: /’f‘ %{,wt"
) v

—

Filter No:

M. (/2\;/5’%&,

U

P o k/’”_“\‘
Nozzle No: [ﬂ¢Q_Y %QS- Calibrated byng// ’?;7’,f " Average
- L L
T2 i & N - e Bl . - Lo
ID Before Test:/’,—g;,ég) 2, e E 7w X (7, :’ 7(' 2, :Cf_"")

ID After Test: _(J, R (057 0,7 7‘0 O a—q,o ()r&(()C'L ' ﬁ’éi_,'{) g,-

C-21
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CHROMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET
DATE:_/ 0 N OV D¢ LINE NO: 4%5’,.4,@1,/ chrine. ;ﬁ//ﬂféz
BASE: NAD PENSACOLA -~ RUN NO: *Mll
N \
- RUILDING NO:___604 CONTROL DEVIC@Q’LET
PREP BY: C/V/ ‘ IMPINGER BOX NO: z

/H(Initially wash all glassware as follows; detergent wash, deionized water rinse, 1:1
HNO?3 solution rinse, deionized water rinse, and 0.1N NaOH solution rinse. Sample
recovery preps glassware for next use.
2. Add 100ml 0.1N NaOH solution in the first two impingers (standard Greenburg-Smith
impingers). Record initial weights.
/P]/B. The third impinger (modified Greenburg-Smith) is dry. Record initial weight.
[ 147 The fourth impinger (modified Greenburg-Smith) contains about 1 liter of indicating
type silica gel. Record initial weight.
[ 157 Place teflon coated filter into filter holder and install between the third and fourth
impingers. Record filter number. It is not necessary to weigh filter.
/[/I{ Assemble impinger bottles and glass elbows (180s) so that air flows from a smaller to
larger holes (if applicable). Do not use grease on balljoint fittings.
M/7. Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No. Contents Tare Initial Final Condensate

b/ 49 |steas | 59490 002

1. 100ml 0.1N NaOH

& - Y,7.93 | 545,08 | BsH7 039

2. 100ml 0.1N NaOH o

-3 <895 | 45894 | et —

3. Empty

-4¢ , o543 | 6.9/ 1.+

. 500ml silica gel

Net Weight Gain /Q,S"S

Filter No: = ——

fk Silica gel condi-tion after test: ’\{ %J/"‘I <
N ) ]

Nozzle No:,EZgﬁf}f # ’)Calj_.bratéd by: m’& Average
1D Before Test: /2.2 7/ (26D O, 270 .26 O,27C

ID After Test: ‘):; ’2 I 0,7(4(? [')(’2"70 Ch a(ﬁcf (?,27{\

A
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24 POINT SAMPLE TRAVERSE

LINE 3 OUTLET, HARD CHROME PLATE
LINE 4 OUTLET, COPPER CYANIDE PLATE

TRAVERSE POINT LOCATION
(DISTANCES FROM I.D.)
TRAVERSE EPA METHOD 1 DUCT DIAMETER (IN.)
POINT (% OF DIA) 52.5
l & 13 2.1 1.1
2 & 14 6.7 3.5
3 & 15 11.8 6.2
4 & 16 17.7 9.3
5 & 17 " 25.0 13.1
6 & 18 35.6 18.7
7 & 19 64.4 33.8
8 & 20 75.0 39.4
9 & 21 82.3 43.2
10 & 22 88.2 46.3
11 & 23 93.3 49.0
12 & 24 97.9 51.4
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////\ C/ 30@'%57

TRAVERSE DATA SHEET
(REV 8/86) 7/// { W 2165 N
PLANT /1

!
'
L

e (/_4D /é"/ﬁ/{(( val Length from upstream disturbance
TRTE _/)ZDK éﬁ‘/ < 124 13 N, W"_ﬂ‘_”\mma—m_dlsturbance Zﬁ

-+

G’ERA

/75?—/}/ 4L/ 94/ \ / * 7 |LengiR Trom downstream disturbance
|

/L/é/ 175)/'/ Uiameters irom downstream disturoanc d
A//\/[ ,-3 A/"//y) (/4(2’ MRCULAR DIA _g‘ln Required nunber of traverse pamr.s.#’a
- 00 72,6_‘7’ Rt(.TANLaULAR LxW Number of traverse pOINts used ZL' 2d
FOTIT 5] R . COCATTON “JPOINT 7] STACK PRESSURE TEATTON Z ll"
— APve%{ Estatic VF l.E (in} W i n APves.m HBstat‘lc W L (in) |
1 |06 28l 1., | o2 -
2 072 081 3.5 o 4_
3 0:7/; WSl 6,7 | 28
s Wi7s 0571 2.5 29 '
5. |ASZ 1-08 o) |15, ) 1 30
s O \lz=sxli0 |18 7 31 J
1 7Y OS] s | 33,2 1 2
8 log| | _ . 16&IZ9,.4 23
9 056 |- (75 W%,_Z | 34 J
0 sy 16,39 pA |l | s
n Ggsy 74 149,00 ‘ 36 I
2 (YD L7C | S 0 37
3 PEC /.89 ' . B 1
wu YS9 1,94 ] 39 -
5 |22 ke [ 1
(IR 2R 598 41 "
v S 9y [ |
8 G875 o4 43 __[
-8 N7 Z B 058 a4 T
20 {7/6."7_ (7% 45 __
a p.5o (77 .
22 Y S6 0,75 1 -
23 (L9 7/ a8 -

24 1 64 4 7‘/ 49

25 50

o

APM-[EW] O-70% /_g“//;r/c @9—

|
"-J-a-d-»-

#Mwﬂfﬁén AR L ,C,h
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CHROMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

DATE:_ /0 /N OV 20

BASE:_NAD PENSACOLA

LINE NO: *3 lea,m( Ol s rpre

ruN NO: *4

..BUILDING NO:__ 604 CONTROL DEVICE: IN'LETegé‘iéTLET )
PREPBY: ([ IMPINGER BOX NO: =

. Initially wash all glassware as follows; detergent wash, deionized water rinse, 1:1
HNO3 solution rinse, deionized water rinse, and 0.1N NaOH solution rinse. Sample
recovery preps glassware for next use.

. Add 100ml 0.1N NaOH solution in the first two impingers (standard Greenburg-Smith
impingers). Record initial weights.

. The third impinger (modified Greenburg-Smith) is dry. Record initial weight.

. The fourth impinger (modified Greenburg-Smith) contains about 1 liter of indicating
type silica gel. Record initial weight.

[ 5. Place teflon coated filter into filter holder and install between the third and fourth

impingers. Record filter number. It is not necessary to weigh filter,

[a]/ 6. Assemble impinger bottles and glass elbows (180s) so that air flows from a smaller to

larger holes (if applicable). Do not use grease on balljoint fittings.

A 7. Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No.  Contents Tare Initial Final |Condensate
3-! 1. 100ml 0.1n naow 3 2F | @33 | @201 K §Y
322 2. ioom 0.18 naoy 2331 | 6150 (02093 |37
A ys72.63 | 4s2.54 | 1BSe| )04
3% 4. 500ml silica gel 749 04 | 17S.6'H 2¢,03

Net Weight Gain 27 Zgﬂ

Filter No:

Silica gel condition after test:

//l St
/

Nozzle No:/ %#2§E/4J Calibrated by: <5/_1:77

Average
ID Before Test: () 33 0. 230 0.2a9 0330 730
ID After Test: () L 3| 0. 2730 0.273 0.23%30 0,220
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.BUILDING NO:_604

| CHROMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

paTE: /0 /N OV 20

LINE NO: #3 Yol (frome

BASE:_NAD PENSACOLA RUN NO:_#32

PREP BY: Q. -

CONTROL DEVICE:
e

- IMPINGER BOX NO: ﬁ/

[‘( 1. Initially wash all glassware as follows; detergent wash, deionized water rinse, 1:1

HNO3 solution rinse, deionized water rinse, and 0.1N NaOH solution rinse. Sample

recovery preps glassware for next use.

impingers). Record initial weights.

43

type silica gel. Record initial weight.

_ Add 100mi 0.1N NaOH solution in the first two impingers (standard Greenburg-Smith

The third impinger (modified Greenburg-Smith) is dry. Record initial weight,
The fourth impinger (modified Greenburg-Smith) contains about 1 liter of indicating

_ Place teflon coated filter into filter holder and install between the third and fourth
impingers. Record filter number. It is not necessary to weigh filter.
. Assemble impinger bottles and glass elbows (180s) so that air flows from a smaller to
larger holes (if applicable). Do not use grease on balljoint fittings.
. Calibrate nozzle by measuring four IDs with a2 micrometer.

Impinger No. Contents Tare Initial Final Condensate
4=/ 1. 100ml 0.1N-Nao§ —2 202l 5683757233 9.0
¥-2 2. 100my 0.1y Naow /-2 4 | bo8. 91 k105 |- 7‘4
¢-3 . Empty 5026/ | 203,00 |523.63] 0.09
“- 4 4. 500ml silica gel Baled 185335 )

Net Weight Gain y

Filter No: Q

Silica gel condition after test: S0 "73 Syé,wi

Nozzle No: &l -1 calibrated by(ﬂ Average

ID Before Test: () 3K Jd_ 238 0 229 0aas O 2728

ID After Test: 22,230 /230 0,230 2230 C.230
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CHROMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

DATE: /0 MOV 20 LINE NO:_#3_frand ihirimee e
BASE:_NAD PENSACOLA . RUNNO: #.3

. BUILDING NO:__604 CONTROL DEVICE:_INLET u@m‘ )
PREPBY:.__ (). IMPINGER BOX NO:___ <&

{’{ 1. Initially wash all glassware as follows; detergent wash, deionized water rinse, 1:1
. HNO3 solution rinse, deionized water rinse, and 0.1N NaOH solution rinse. Sample
r]/ recovery preps glassware for next use.
2. Add 100ml 0. 1N NaOH solution in the first two impingers (standard Greenburg-Smith
impingers). Record initial weights.
H/ 3. The third impinger (modified Greenburg-Smith) is dry. Record initial weight.
4, The fourth impinger (modified Greenburg-Smith) contains about 1 liter of indicating
: type silica gel. Record initial weight.
;,YS . Place teflon coated filter into filter holder and install between the third and fourth
impingers. Record filter number. It is not necessary to weigh filter.
P]/: Assemble impinger bottles and glass elbows (180s) so that air flows from a smaller to
larger holes (if applicable). Do not use grease on balljoint fittings.
7. Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No. Contents - Tare Initial Final Condensate
- 53,83 : Bl ‘
- 1. 100ml 0.1N NaoH 5383|5543 | 585709 H1LD

Q-2 2. 100ml O'. 1N NaOH L{‘-fs_ 3 67 9"7[&?0 577H'f :?S- // l/_g-
SEE I — w172 | 52169 |50d0T| 00 2%
21 4. sooml silica gel 4.0 [§T4 95| 2592

Net Weight Gain | -2 L/L.
D Ly

—

Filter No:

Nozzle No: 42‘ = # /[7/ Calibrated by: \5)\15( " Averags
1D Before Test: O.23( O.2 25 0.2 3> O.23D - A%

ID After Test: ) 23 0.9% 0.230 0.2.30 | 0,730

. -
M"'silica gel condition after test: I/?.f \/r) pﬁ*-j’
a ' { -’),

..
-
-
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CHROMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

DATE:_/0 N0 D0
BASE:_NAD PENSACOLA
- BUILDING NO:__604
PREP BY:__ (" K_

LINE NO:#- 3//W/ eéwm’_. ?ah&

RUN NO: #ﬁf , |

CONTROL DEVICE ‘ﬂ‘f@@
B\ —

IMPINGER BOx Nof_ ' { —

r{l. Initially wash all glassware as follows; detergent wash, deionized water rinse, 1:1
HNO?3 solution rinse, deionized water rinse, and 0.1N NaOH solution rinse. Sample
recovery preps glassware for next use.

_ Add 100ml 0.1N NaOH solution in the first two impingers (standard Greenburg-Smith
impingers). Record initial weights.

. The third impinger (modified Greenburg-Smith) is dry. Record initial weight.

. The fourth impinger (modified Greenburg-Smith) contains about 1 liter of indicating
type silica gel. Record initial weight.

. Place teflon coated filter into filter holder and install between the third and fourth
impingers. Record filter number. It is not necessary to weigh filter.

. Assemble impinger bottles and glass elbows (180s) so that air flows from a smaller to
larger holes (if applicable). Do not use grease on balljoint fittings.

. Calibrate nozzle by measuring four IDs with a micrometer.

. o Syl
Impinger No. Contents Tare Initial Final ) Condensate
— - i . y = R (‘7
I 1. 100ml O.lN NaOH —,’W-"g‘ 32| 5¢4-94 %%‘ 2 7L/
- 564,00 T
( 9\ 2. 100ml 0.1N NaOH 4‘577[' ?4' - 5’5'5 7(‘ /’é?
-3 3. Empt 7SS | 483 /6 %{Q‘Z’ ﬂ/qé
. Yy =
- 5’5‘)0 N ."' N (1 “ - :7{‘.)
/ L 4. 500ml silica gel ‘f : l-' S,S d 4‘3 /[/,3 y
Net Weight Gain' | —~ 2 977/
DL /
Filter No: -
/n)ﬁ/ Silica gel condi;tion after test: /..2. -\‘;'/Z)""( 7(._
Nozzle No:c'_l‘IZ?&_/L Calibrated by: ’_,,L’_-/L'(._-?_""E' Average

_
ID Before Test: C),Z)AB 0. A3 0.9 0-238 ~ O 22D

1.‘ N
l -
-

l (

10 after Test: O, 23] (.23 0.23r. (0.2%  ©227]
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54 POINT SAMPLE TRAVERSE

LINE 3 OUTLET, HARD CHROME PLATE
LINE 4 OUTLET, COPPER CYANIDE PLATE

TRAVERSE POINT LOCATION

(DISTANCES FROM I.D.)

TRAVERSE EPA METHOD 1 DUCT DIAMETER (IN.)
POINT (% OF DIA) 52.5
1 & 13 2.1 1.1
2 & 14 6.7 3.5
3 & 15 11.8 6.2
4 & 16 17.7 9.3
5 & 17 25.0 13.1
6 & 18 35.6 18.7
7 & 19 64.4 33.8
8 & 20 75.0 39.4
9 & 21 82.3 43.2
10 & 22 88.2 46.3
11 & 23 93.3 49.0
12 & 24 97.9 51.4




TRAVERSE DATA SHEET

-

Length from upstream disturbpance '

"

(REV 8/86) W
PLaNT -
ALLLD STER/ St A '
LULATION ) lameier from upstream disturoance
Pl 0L S e e e i
A eng Trom qownsiream di1sturbDance
/Z A/ﬂVQC) - / Diamete om downst 1scyrpan 1a
Feaniud lameters rrom downstiream g wyroanc

RUTF L//VE L-/

[
CIRCOCAR, DTA >

57% ~h  Required number of Eraverss points

RI:(.IANL:ULAR LxW

3
A i B (AN
o s

L dr e

AP [‘%W]

%— = O-60\|
J} me—ﬂ.ilaﬁ.-'!’-:o;huht-'; mmvfé—q

‘f"dw- e R l‘m}"‘lm‘ [

in }Numbeér o7 traverse poInts used 2d
FOIT 3 % e CRTTOT POINT & STACK PRESSURE TOCATIC A
N APvegm Hgstatm ‘v_\ L (in) n APvelm Hgstahc VA—P‘ (in)
L R L:) D0 2. ° I
2 .54 .73 YRR
3 .o 012 28
4 .1y .36 29 ]
5. - -0 30
6 |- B 31 '
7 0.96 0.47F 32
e 0.29 Q-6d 33 I
9 .11 ]-0.55h.3 34
0 0-6S5 0.0 35 1
1n P.b> -1 36
12 [0-60 O-F7 37
B[S 14 38 :!
ST NPL | V.13 39
15 |i-d 112 40 j
6 )4 L1 a1
7D [-0.18 11y 42 .
18 ). & 1.04 43 | :
19 -0 [-00 44 ] I
20 |0.91i .45 a5 1
21 |o-24 Gl 46
22 |04 O-Bb a7 1
23 oL A e BT |
2 |00 - b2 49 ]
25 50 .
‘ 1




LS

CYANIDE EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

pate: /N0 D0 LINE NO: A’Lﬁ Copepein g i yolate

BASE:_NAD PENSACOLA . RUNNO:EB #[
~BUILDING NO:__604 CONTROL DEVICE: _INLE?, @
)
PREPBY:___ O~ IMPINGER BOX NO:___[

/ﬁ 1. Initially wash all glassware as follows; deionized water rinse, and 0.1N NaOH solution
rinse. Sample recovery preps glassware for next use. O.T Ained)
,[/]’2. Add 100ml 0.1N NaOH solution to the first impinger (modified ‘g};egnburg-Smith
impinger). Record initial weight. STRLHAH
J,}@. Add 100ml 0.1N NaOH solution to the second impinger (standard Greenburg-Smith
impinger). Record initial weight.
,[r]/4. The third impinger (modified Greenburg-Smith) is dry. Record initial weight.
5. The fourth impinger (modified Greenburg-Smith) contains about 1 liter of indicating

type silica gel. Record initial weight.

J. Place quartz filter into filter holder. Record filter number. It is not necessary to weigh
filter.

,[,Y7./ ssemble impinger bottles and glass elbows (180s) so that air flows from a smaller to

larger holes (if applicable). Do not use grease on balljoint fittings.
8. Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No. Contents Tare Initial Final Condensate
{1 1. 1_60m1 0.1N NaOH Yeg 31 DbS 3 583,88 /6'9‘3
- [ -, X ’08 i
. /=2 2. 100m1 0.1n naox JS2SE |5SS: 4y | 3d lo: 9
/=3 3. Empty 45 L |4SS01e HHp .1 8 /0 &
o = ST 028 3325
Ut 4 4. 500ml silica gel- t+.co 88 —
Net Weight Gain | 57 ¢/

Filter No: e
/ 4/6‘7 o
) Silica gel condition after test: it
\
1

N
Nozzle No: (! )_IZ. tE , , Calibrated by: '\_) 5—'.5‘) Average
‘-\.

ID Before Test G A0 - A30 O.ABN\ CLAYO O30
ID After Test:. (() ‘13‘ Q\ 'ZI’},O 0~ Z/BG (-\ '7”’30 ) 023,0

e
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CYANIDE EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

pate: /I NOV/ DO LINENO::H:%Z : s amenle. sz
) o s

BASE:_NAD PENSACOLA . RUN NO:

~BUILDING NO:__ 604 CONTROL DEVICE:_INLEY OU ILET)

PREP BY: ﬁ /i IMPINGER BOX NO:__ 22—

/L}%ﬂitia]ly wash all glassware as follows; deionized water rinse, and 0.1N NaOH solution
rinse. Sample recovery preps glassware for next use. o W=
/L]/Z/ Add 100ml 0. 1N NaOH solution to the first impinger (modified Greenburg-Smith
, impinger). Record initial weight. |SOVEND
/[4/3. Add 100ml 0.1N NaOH solution to the second impinger (standard Greenburg-Smith
impinger). Record initial weight.
4. The third impinger (modified Greenburg-Smith) is dry. Record initial weight.
/[/]/5 . The fourth impinger (modified Greenburg-Smith) contains about 1 liter of indicating
type silica gel. Record initial weight.
/[/{ 6. Place quartz filter into filter holder. Record filter number. It is not necessary to weigh

filter.
(H/ 7. Assemble impinger bottles and glass elbows (180s) so that air flows from a smaller to

l- ¢ {8 larger holes (if applicable). Do not use grease on balljoint fittings.

. Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No. Contents Tare Initial Final Condensate

o | 1. 100ml O.1N NaOH 75‘3784 58588 57| /5155
- . 43,3 -
=2, oom 0. weon L | ST SHAG | ¢i 27
23 3. Empty 23 @0 1900 SU.08 /s 45
Q—L{- 4. 500ml gilica gel S-S]' I‘j FS/ZZS‘ ‘-?/’ /Z'
Net Weight Gain _§237
Filter No:_ = .
Y\&;LC/- Silica gel condition after test: /i%/CD 42;:?;;?7QACK; )
Nozzle No: " '1—# Calibrated by: Q’///Z_ _ Average

ID Before Test: (D, 23(, 20 2260 0,720 £ e
ID After Test: 02730 O.Z%l 0. 7. /))D 0 ,2.?70 £ ./—7;""’7(7

53
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CYANIDE EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

pate: ) AN 2 ) LNENO:_ % 4 Ca;ﬁﬂd_%mi,a&b&

BASE: NAD PENSACOLA . RUNNO: A% #3
- BUILDING NO:_604 __ CONTROL DEVICE:_INLEY ,OUTLET )
PREPBY: (P9 _____ IMPINGER BOX NO: >

"1, Initially wash all glassware as follows; deionized water rinse, and 0.1N NaOH solution
rinse. Sample recovery preps glassware for next use. \w\ Rt
),)/ 2. Add 100ml 0.1N NaOH solution to the first impinger (medified Greenburg-Smith
_ impinger). Record initial weight. STombeImeY
_F1-3. Add 100mi 0.1N NaOH solution to the second impinger (standard Greenburg-Smith
impinger). Record initial weight.
4. The third impinger (modified Greenburg-Smith) is dry. Record initial weight.
/H "5. The fourth impinger (modified Greenburg-Smith) contains about 1 liter of mdlcanncr
type silica gel. Record initial weight.

A7 6. Place quartz filter into filter holder. Record filter number. It is not necessary to weigh
filter.

/[/]"7. Assemble impinger bottles and glass elbows (180s) so that air flows from a smaller to
larger holes (if applicable). Do not use grease on balljoint fittings.
[]1 8. Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No. Contents Tare Initial . Final Condensate

3 1. 100ml O.1N NaOH S 7e | o134t é’[&"ﬁ/ 609

3 "5.‘}\ 2. 100ml 0.1N NaOH 54353 |¢d>7F (ﬁl(-‘”” Z’:#/
. 3-3 HST st |4STH 6013 | ¢ 72

1 . Empty C ] qq’ _
34 4. 500ml silica gel 53431 ?.,lf 10, L/qg

Net Weight Gain /‘9,43

_/]‘\&V_, Filter No:
\‘ﬂ)SJ.lJ.ca gel condition after test: (@A‘ /ﬂé'/.‘/f

Nozzle Noz@ E)i Calibrated by: L\)\J . Average

ID Before Test: 07770 QZ,%) O ,7,_}':-’ O' Z 20 0-37\
ID After Test: /i‘-, .7/3\ O.’L% ‘ 0’7\_,3’0 O ‘{"3] C?’Z,%/
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- Ca BT L
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24 POINT SAMPLE TRAVERSE

TRAVERSE POINT LOCATION

(DISTANCES FROM I.D.)

TRAVERSE EPA METHOD 1 DUCT DIAMETER (IN.)
POINT (3 OF DIA) 46
1 & 13 2.1 1.0
2 & 14 6.7 3.1
3 & 15 11.8 5.4
4 & 16 17.7 8.1
5 & 17 25.0 11.5
6 & 18 35.6 16.4
7 & 19 64.4 29.6
8 & 20 75.0 34.5
9 & 21 82.3 37.9
10 & 22 88.2 10.6
11 & 23 93.3 42.9
12 & 24 97.9 45.0




(REV 8/86)

A7

Z :
/éé},9 /‘\l TRAVERSE DATA SHEET

D{I%:'flé)”

e mx) (Smeaacta)

LILATL

Length from upstream disturbance

L et

AR [QW]

- .
. By N ol .
Qe P

f-‘-‘s

"i

&

(o

X7
JQ
ST -'au- C""'" 2

L
_ m - Uameter from upstreéam d1StUrDance -
15y Y d/ﬁ__ /iifléo i _ k / —& LengTh Trom downs rim disturbence &
(P:RAH_.,R % Diametérs Trom do.vr&feam dist urDa}CE
RUT ¢ L_/_/sz 'y LIRCULAR,TTTA. § 6/5 N |Required numDer of Lraverse poxnts;, qii
DZM 5 0()( M{.:@-RELTANGULAR, LxW in |Humber o traverse points usee/oz A7L ,ea
POLT 7| STACK PRESSURE oL CATION POINT 5| STACK PRESSURE LOCATION —™—
- n _.Afvelm ngstat'uc W (in) W n APvel'in Hgstahc W (in)
1 |68 9] /-0 2% - l
2 049 70 B.08 o7
3 |0f7 09 543 28
s |O44 bb) 8 /4 29 I
5. | OV e 1. €O 30
6§ |O.3516.(+ 59| 16, 38 EY 1
71038 oA | 29,62 32
g |o.40 wd| 34 50 33 4
9 0 J—t'g ©: 19 |.wH 32.%6 34
0 |05 A 4. 5F 35 1
no|0so Ab| 489>~ 3
2 (0024 | 81| 450 |ora o by
B |33 sH/Lo 0 1oy 1
1w |{OHO > 2. 08 39
15 D_l-{»”?’ O }q . (Dai S A3 40 1
6 (O - ! L
RN N i @9 ).SO 42 '_
18 (i [(020 Ll /6,38 4
9 o] ¥ 29 .42 a4 4
20 |o.54 A5 34 45
a oS T 27286 46
22 |0.2{O AN H | 40,87 a7 i
23 | 03 ] 42 G 48 -
24 | OS] BV 4SS A7) I
25 T 50 I_




 EMISSION TEST

IMPINGER BOX P& NOZZLE CALIBRATION SHEET
DATE: /5 A0/ (2 LINENO: Y& cadmicim Lo
BASE:_NAD PENSACOLA . RuNNO: =/
-BUILDING NO:_604 CONTROL DEVICE:_INLET #OUTLET
PREP BY: O-/ ' IMPINGER BOX NO:

[}

/{’]/1 . Initially wash all glassware as follows; deionized water rinse, and 0.1N NaOH solution
’ . rinse. Sample recovery preps glassware for next use. D({ Y~~~
[/1/2 Add 100ml 0.1N NaOH solution to the first impinger (medified-Greenburg-Smith
impinger). Record initial weight. TTADACD.
)A/E} Add 100ml 0.1N NaOH solution to the second impinger (standard Greenburg-Smith
impinger). Record initial weight.
/[/ The third impinger (modified Greenburg-Smith) is dry. Record initial weight.
5. The fourth impinger (modified Greenburg-Smith) contains about 1 liter of indicating
type silica gel. Record initial weight.

;[/]/{Place quartz filter into filter holder. Record filter number, It is not necessary to weigh
filter.
]

7. Assemble impinger bottles and glass elbows (180s) so that air flows from a smaller to
larger holes (if applicable). Do not use grease on balljoint fittings.
[] 8. Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No. Contents Tare Initial Final Condensate

el 1. 100ml 0.1N NaOH 42145 | s70. %5 5907 29 .62
- 4-2 2. 100m1 0.8 naon S0 ' 33| (50933 (Sio8] 5 13
I i R 3. Lo 0368|5862l 2.5

Lf_u‘% 4. S500ml silica gel (‘S/B,(g?) ?/b Db 3;2 - ?)8

Net Weight Gain [0&’_25
Filter No: = .

’.-f\}é_’h)/silica gel condition after test: (10547/0 %Mﬁj

Nozzle No: J’J/ Calibrated by: [ DN Average
1D Before Test: (el O .Q::} o O R OL;? ‘. 271

ID After Test: (J.XF0 [, &éq 0. 271 0. ,?.(Cﬁl 270

&
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CYANIDE EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CATIBRATION SHEET

DATE: /S N(C L OC LINE NO: :d_(a cadmasn. A lats

BASE: NAD PENSACOLA S RUN NO: #3
-BUILDING NO:__604 CONTROL DEVICE:_INLET éOUTLET )
PREPBY:___m IMPINGER BOXNO: S
e

/[’ﬁ Initially wash all glassware as follows; deionized water rinse, and 0.1N NaOH solution
rinse. Sample recovery preps glassware for next use. QL Rima~
2. Add 100ml 0.1N NaOH solution to the first impinger (modificd Gg%rg-Smith
impinger). Record initial weight. ST .
/[,}4 Add 100ml 0.1N NaOH solution to the second impinger (standard Greenburg-Smith
impinger). Record initial weight.

/H/. The third impinger (modified Greenburg-Smith) is dry. Record initial weight.
5. The fourth impinger (modified Greenburg-Smith) contains about 1 liter of indicating

type silica gel. Record initial weight.
6 Plalce quartz filter into filter holder. Record filter number. It is not necessary to weigh
filter.
% Assemble impinger bottles and glass elbows (180s) so that air flows from a smaller to

larger holes (if applicable). Do not use grease on balljoint fittings.
/n/ 8. Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No. Contents Tare Initial Final Condensate
51-./ 1. 100ml 0.1N NaOH L}Cﬁl-f. Z'& 5"{"—!-0? &8'28 24 z 2‘
. S -2 2. 100ml 0.1N NaOH 769.03| T2 5%6.35 1-13
S35 mmpty gx. o2 | 45,0l |45 /8| 21T
S v 4. 500ml silica gel F45. 20 5"24'/3 ;(&" 75
Net Weight Gain | (,3 OLI

Filter No: T

—_—

. ;’7 o \
Silica gel condition after test: (QO ) '\’{;()/U\-\ﬂ/

g

Nozzle No: )5@ Ccalibrated by: )\_,ﬂ\ﬁ * ' A‘:i%‘g %
} ;

ID Before Test:ﬁu&?‘ ' 0.27+0 ¢.2 F( 0.2.740 Q- 1= \—/
ID After Test: O,c;l(gg Op ._Q?() OC;Z, ?/ dé’_% O 270
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CYANIDE EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

& Cppiem for7e

DATE: /4 NOV 20 LINE NO: 2= o)
BASE:_NAD PENSACOLA * RUNNO: 54’”:5’

- BUILDING NO:__604 CONTROL DEVICE: _INLEY , QUTLET
PREPBY: (0 »—— IMPINGER BOX NO:_(

L1 1. Initially wash all glassware as follows; deionized water rinse, and 0.1N NaOH solution
rinse. Sample recovery preps glassware for next use.

[] 2. Add 100ml 0.1N NaOH solution to the first impinger (modified Greenburg-Smith

’ impinger). Record initial weight.

[1 3. Add 100ml 0.1N NaOH solution to the second impinger (standard Greenburg-Smith
impinger). Record initial weight.

g1 4. The third impinger (modified Greenburg-Smith) is dry. Record initial weight.

E1 5. The fourth impinger (modified Greenburg-Smith) contains about 1 liter of indicating

§ type silica gel. Record initial weight.
] 6. Place quartz filter into filter holder. Record filter number, It is not necessary to weigh

filter.
[1 7. Assemble impinger bottles and glass elbows (180s) so that air flows from a smaller to

. larger holes (if applicable). Do not use grease on balljoint fittings.
P 8. Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No. Contents Tare Initial Final Condensate

L=l 1. oom 0. vaow Y2097 159370 |(p0] 8F| 101 F

G =2 2. 100ml 0.1N NaOH Y0823 |5k 37 %8/43 q. 06

Ay —  H60i B | oo S| Ad 3O AN

=4, £350oT [SH2.48 [\ -8
Net Weight Gain aq . &1_‘1

il

= |

. 500ml silica gel

Filter No: ——

26°]s CoaX
Silica gel condition after test: o b yL
N
;Jﬁé . - ’/;%
Nozzle No: Calibrated by: é“/z . Average

ID Before Test:(1 .72 0274 2.27p o727/ 027/
ID After Test: (7,9\7’/7 CD' Z-% D'Z’67 a, Z__?O [)’-270
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CADMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

paTE: /S NI DL LINENO:_* @0 dymecrn pAaxte

BASE: NAD PENSACOLA RUN NO: ﬁL)"@
BUILDING NO:__604 CONTROL DEVICE:_INLE r@
. PREPBY: [ L IMPINGER BOX No: L

. Initially wash all glassware as follows; deionized water rinse, 6N HNO3 solution rinse,
and deionized water rinse. Sample recovery preps glassware for next use.
. Add 100ml 0.1N HNO3 solution to the first impinger (modified ggq;nburg-Smith
impingers). Record initial weights. = :
. Add 100ml 0.1N HNO3 soltuion to the second impinger (standard Greenburg-Smith
impinger). Record initial weight.
. The third impinger (modified Greenburg-Smith) is dry. Record initial weight.
. The fourth impinger (modified Greenburg-Smith) contains about 1 liter of indicating
type silica gel. Record initial weight.
[ iglce quartz filter into filter holder. Record filter number. It is not necessary to weigh
ilter.
1 7. Assemble impinger bottles and glass elbows (180s) so that air flows from a smaller 10
larger holes (if applicable). Do not use grease on balljoint fittings.
,[/J/ 8. Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No. Contents Tare Initial Final Condensate
[=1 1. 100ml O.1N HNO3 L8 34 |506. bf 3%-(68 q.24
- /“0'2_, 2. 100ml 0.1N HNO3 4S—§33 595' 35 5317"75‘ |- (D;‘
‘ /=3 3. Empty o559 | 45581 | 94| |- 0%
ke s 4. 500ml silica gel A7 gy | 6742l Zs.3 | VD
Net Weight Gain gl_‘ .qq
Filter No: — )
- .
W. Silica gel condition after test: r\/\--'/ [/6 Z() Q(/}ql’\%/‘_
i\
Nozzle No: E % 2 calibrated by: 52’2/ 'S Average

ID Before Test: 0/27/ ﬁ??Q (/127/ 0/2.770 : &/27/

C._..

T e

7S

[

P IR
o T K et

* n

1D After Test: (), 210 OAFC O.R0Y9 (.ALY 521?20
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CADMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

LINENO: ¥ cadnm«m
RUNNO: # &

N
CONTROL DEVICE: _INLET QUTLEL/

IMPINGER BOX NO: Q

Initially wash all glassware as follows; deionized water rinse, 6N HNO3 solution rinse,
and deionized water rinse. Sample recovery preps glassware for next use.

. Add 100ml 0.1N HNO3 solution to the first impinger (modified Greenburg-Smith
impingers). Record initial weights.

Add 100ml 0.1N HNO3 soltuion to the second impinger (standard Greenburg-Smith
impinger). Record inijtial weight.

4, The third impinger (modified Greenburg-Smith) is dry. Record initial weight.

yi. The fourth impinger (modified Greenburg-Smith) contains about 1 liter of indicating

6

DATE: /6 /YO DT

BASE:_NAD PENSACOLA
. BUILDING NO:_604

PREPBY: (O~

type silica gel. Record initial weight.
. Plt:clce quartz filter into filter holder. Record filter number. It is not necessary to weigh
ilter.
Assemble impinger bottles and glass elbows (180s) so that air flows from a smaller to
larger holes (if applicable). Do not use grease on balljoint fittings.
Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No. Contents

2~

Tare Initial Final Condensate

45S. 78

1. 100ml O.1N HNO3

585348

58999

201 -4

2- 2 440- 25

2. 100ml 0.1N HNOZ

59504

454, 35

k.l

-
Y

a — 3 3. Empty 6-0/(‘?‘-!

0153

| 503,6l

A=\

Q-4 A9.5 34

4s».47

g6t 39

30.4

. 500ml silica gel

I _/\
Filter No:

Net Weight Gain

Ho "7,» St

tlo - 5

fW/ Silica gel condition after test:

ID Before Test:( }. a1l O. 37

il

Nozzle No: ) '2“ Calibrated by:

O-27%  O-a0)

Average

SO NI

ID After Test: na ?—, O na-TI

0.330 0.4H (.7 7/

-

=72 .
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CADMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET
DATE:_/¢& NV 20 LNENO: % & sadmiun Lo T
BASE:_NAD PENSACOLA RUNNO:_ ¥ é
. BUILDING NO: CONTROL DEVICE:
PREPBY: T — IMPINGER BOX NO: 5

Initially wash all glassware as follows; deionized water rinse, 6N HNQO3 solution rinse,
and deionized water rinse. Sample recovery preps glassware for next use.
Add 100ml 0.1N HNO3 solution to the first impinger (modified Greenburg-Smith
impingers). Record initial weights.
JA/& Add 100ml 0.1N HNO3 soltuion to the second impinger (standard Greenburg-Smith
impinger). Record initial weight.
The third impinger (modified Greenburg-Smith) is dry. Record initial weight.
The fourth impinger (modified Greenburg-Smith) contains about 1 liter of indicating

’H/sf
/ type silica gel. Record initial weight.

6. Place quartz filter into filter holder. Record filter number. It is not necessary to weigh

/H’7 filter.

Assemble impinger bottles and glass elbows (180s) so that air flows from a smaller to
[]1 8. Calibrate nozzle by measuring four IDs with a micrometer.

),Yl.
e

larger holes (if applicable). Do not use grease on balljoint fittings.

- .’--‘
Filter No:

Wsilica gel condition after test:

Impinger No. Contents Tare Initial Final [Condensate
3/ 1. 100ml 0.1N HNO3 51451 wi.94| G413 Alo -4
. 3=, ioomL 0.18 HNO3 733.33 | (p24.10|020-35| (-2
“ St SN 45958 | #5954 Wl 23] 1. 9
3 4. S00ml silica ge1455'q? 7‘7(3’ 70 |94 {7‘% HAT
Net Weight Gain | ( ]

o 0
Nozzle No:_ / #? Calibrated by: é"7/7 _ ~ Average
ID Before Test:(D.3 10 0. 211 O- ) 0. : O"aj‘

ID After Test: EZ&EI; OQ% Drdr']"l
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50 POINT SAMPLE TRAVERSE

CYANIDE DESTRUCT LINE

TRAVERSE POINT LOCATION
(DISTANCES FROM I.D.)

TRAVERSE EPA METHOD 1 DUCT DIAMETER (IN.)

POINT (% OF DIA) 18 -

1 & 11 2.6 0.5 (1.0)

2 & 12 8.2 1.5

3 & 13 14.6 2.6

4 & 14 22.6 4.1

5 & 15 34.2 6.2

6 & 16 65.8 11.8

7 & 17 77.4 13.9

8 & 18 85.4 15.4

9 & 19 91.8 16.5

10 & 20 97.4 17.5 (17.0)

—— T Y D I S P —— —— T S S S S S e T S ek S — A -

NOTE: ENDPOINTS WERE ADJUSTED TO MAINTAIN A
MINIMUM 1.0 INCH CLEARANCE FROM STACK WALL.

R B o vt 2

 C-87 LN R s




N

JREL IAIURY

TRAVERSE DATA SHEET

_F-
-

—_— :}0 ‘*""" e

-

Tk a..:;.,‘-?,j “."ww,

(REV 8/86)

PLANT (d j‘ ﬁ/ | /_—\ Length from upstream gisturbance
/g._/,Dﬁ-’ /ﬂé/ Ulameter from upstream d1sTurBance gia
/4//‘/0;9() \ / Length Trom downstream disturbance é‘TE

FERA _ D1ameters Trom gownsiream dusturaanc aila

Rmé/#ﬁ//ﬂé— /7(’7%-//6[(7. LIRCULAK, DIA. /g 1N |Kequired nufDer of traverse pc.nnr.*r g

L//Vf- RtLIANFULAR, LxW n [Humber of fraverse points useo-'
POLIGE 5[ S1ACK PRESSURE o |POIRT #| STACK PRESSURE-T: Lu.mIO‘i I
-n APve_gm i 2%}1: W X C‘-{CLO-“;\/ . n APvegm i gzatic W
1 | L7 =g |25 = ' 2. °
2 |09 308 |.2%3 2 g [
3 g7 T4 |68 c 28
4 | P [0s3” 2% & 29 ':
(” 5. |8 |~eHS ||z 30
0 6 |06 ot || 7 3 '_
-] 7 |Lod 3028 | 2C 32
8 |y TR 2] 3) 3
s |7 1=of |2 34 3 1—
10 |45 ey |24 40 35 i
N |row oas 218 )9 36 1
2 | 058\ pas |.229) 2/ £Y)
B |80 |288] )0 38 I
- 14 242 | RE |.705] 3 39
15 [O% b[),?/ 204 A a0 +
. 6 (227 170) w92l 3 a
& V| LY ol o, 2 /) C 42 |
18 | YT LY B 43 +
9 |20 .22 =7 44
\. 20 |.0e5\tos |0z 27 a5 T
_ 4 ('/"0"--2' ~.03 J 725 / 46 -
22 : a7
- 93 a8 ':
24 49 '
25 50 L
__ vE SW—T/C N B
P nt0 8
%MM'F-V T 45 REL%Y : e -..g_ ""Pﬁ%# o ‘ * “-F%
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CYANIDE EMISSION TEST .
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

LINE NO: C—',W/w/ﬂé“ / D/-‘S’ XLCET

DATE: /< Dt:(f 20

BASE:_NAD PENSACOLA RUN NO: .Z

BUILDING NO:__ 604 CONTROL DEVICE:

PREP BY: /S, Gl IMPINGER BOX NO: Z7/

[V(l. Initially wash all glassware as follﬁgﬁ{gﬁfﬁyﬁ water rinse, and

0.1N NaOH solution rinse. Sample recovery preps glassware for next
use.
[~ 2. Add 100ml 0.1N NaOH solution to the first impinger (modified
Greenburg-Smith impinger). Record initial weight.
[/]/ 3 Add 100ml 0.1N NaOH solution to the second impinger (standard
- Greenburg-Smith impinger). Record initial weight.
[“] 4. The third- impinger (modified Greenburg-Smith) is dry. Record initial

weight.

[/T//S. The fourth impinger (modified Greemburg-Smith) contains about 1 liter
of indicating type silica gel. Record initial weight,

L/f/ 6. Place quartz filter into filter holder. Record filter number. It is
not necessary to weigh filter.

L/f//7 Assemble impinger bottles and glass elbows (180s) so that air flows
from a smaller to larger holes (if applicable). Do not use grease
on balljoint fittings.

[ 8. Calibrate nozzle by meéasuring four IDs with a micrometer,

Impinger No, Contents Tare Initial Final |Condensate
. ; (=7 ~Z ; -
7=/ 1. 100ml 0.1N Naon —2G 7.7 ‘73 274 /53 277 i =23
-2 V| Cilag] 52148 53¢
A 2. 100m1 0.1N NaoH -—- "3#3 Cj G2l i‘ 020 3

—_ < - - . :
‘/"‘ 3 3. Empty O C3. <Y, So03.X Se7.42 45,
' ! J J J :
2/ | I Spt o s oo o 767 29470
b 4. 500ml silica gel 555 Q“’j ¥o¥iC ~! %3 L ——
’ Net Weight Gair' | (;3.¢%;

Filter No: C D—| _ _ C/‘)-;";-);:—:_\\

BERZE NEL TS )
Silica gel condition after test: ST TSSINTT ‘ < ‘!/_ //-‘:/

<
Nozzle No: 4[2#2 Calibrated by: C/‘/_\_/_*fb " Average
ID Before Test: 976 ‘ 777 PP Y7 ‘ ?77

ID After Test: _. 970 ,4/—718 LY7F . 4/7@ , 4/'7'1-7-
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CYANIDE EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

DATE: /4 2FC 9/ LINE NO:_C YANVINE NESTRucT—
BASE:_NAD PENSACOLA RUNNO: 272
BUILDING NO:__604 CONTROL DEVICE: ~BNEET—QUTL ET /\///4
PREPRBY: /5. Quq IMPINGER BOXNO: &

EN HMOZRINSE
L’f/ 1. Initially wash all glassware as followsaAdeionized water rinse, and

0.1N NaOH solution rinse. Sample recovery preps glassware for next
use.
[#T 2. Add 100ml 0.1N NaOH solution to the first impinger (modified
. Greenburg-Smith impinger). Record initial weight.
(] 3. Add 100ml 0.1N NaOH solution to the second impinger (standard
/ Greenburg-Smith impinger). Record initial weight.
(¥l 4. The third impinger (modified Greenburg-Smith) is dry. Record initial

weight,

L,ﬁ//S. The fourth impinger (modified Greenburg-Smith) contains about 1 liter
of indicating type silica gel. Record initial weight,

L/T' 6. Place quartz filter into filter holder. Record filter number, It is
not necessary to weigh filter,

L/f//7 Assemble impinger bottles and glass elbows (180s) so that air flows
from a smaller to larger holes (if applicable). Do not use grease

. on balljoint fittings.
[\1—8. Calibrate nozzle by méasuring four IDs with a micrometer.

Impinger No. Contents Tare Initjial Final |Condensate
— . - .—2 ‘ . _3 .__ R— ) % f)
5 1. 100ml 0.1N NaOH —Z12- Y| 55223 53H.49 22.22
-— B 7y '.-:‘ = ‘\ _'C D .
S-2 2. 100ml 0.1N Naoy A LGS SG3 025664 2.90
S5 ey A524) | ysnes [45399] 138
- oo A2, 71201 |Q00. 29| 19. 68
6- 7 4, _500m1 silica gel < |7 ! gu Q. XX C? (;;-

Net Weight Gain | 47 ;¢

Filter No: D -7 sHRT  FINAL
Silica gel condition after test:. /VC.-’LV 60% SPENT
: 6/;7_“-3,2 (ABTT

Nozzle No: éﬂ’ #Q Calibrated by: 2/ /Zé Average

ID Before Test: |, 47& ' ?77 / 6/752 .%77 ¢ %77
— ‘ s f

ID After Test: ,7 % - 1712g_ ¢ 4?:7 "L/j,;l'/’ —_ 417—
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CYANIDE EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

pate: LS DECON LINE NO: (" AN O ESTRVT

BASE:_NAD PENSACOLA | RUN NO: =

BUILDING NO:_604____ CONTROL DEVICE: - INEEF—OUTFLET- /\_//772
PREP BY: /77 ¢ ~ IMPINGERBOXNO:____ 4/

l [V]/ 1. Initially wash all glassware as follows; deionized water rinse, and
0.1N NaOH solution rinse. Sample recovery preps glassware for next
use,

l [LI’ 2. Add 100ml 0.1N NaOH soiution to the first impinger (modified
Greenburg-Smith impinger). Record initial weight.

[,/1/3. Add 100ml 0.1N NaOH solution to the second impinger (standard

' Greenburg-Smith impinger). Record initial weight,

(¥ 4. The third impinger (modified Greenburg-Smith) is dry. Record initial
weight.

l [vr 5. The fourth impinger (modified Greenburg-Smith) contains about 1 liter

- of indicating type silica gel. Record initial weight.
[/r 6. Place quartz filter into filter holder. Record filter number. It is

l not necessary to weigh filter.

[-4/ 7. Assemble impinger bottles and glass elbows (180s) so that air flows
from a smaller to larger holes (if applicable). Do not use grease
i on balljoint fittings.
l LY 8. cCalibrate nozzle by measuring four IDs with a micrometer.

Impinger No. Contents Tare Initial Final |[Condensate

=/ 1. 100ml 0.1N NaOH HEZTNNST75.39| 52,72 /é- 7C
A/ ‘-2 2. 100ml 0.1N NaOH 5///5 6.47/7’9 ((:5_; Z/.s, '5/éc)
72 ae 022/ — |spg] 223

. Empty

.

S, 72| 551,24\ 570.76| /9,4 2]

4. 500ml silica gel

_ Net Weight Gain <, 71/
: X o2 o
Filter No:( ./ 2 > ETTRE /"""-"'/;?j“: N
Silica gel condition after test: /\/é_l(/ C’d/'{ \S:fé:;pf
. Y
Nozzle No: Q#Z—-— Calibrated by\ ’ ]?-/ ' Average
ID Before Test: , 477 Y17 T ' 475 O.476

ID After. Test: /975/ (l/;’é‘ ,‘777 14/76, &',.5/77

s e o - el it 3
— ' "'-Jﬂ"_-.'_-.'_' - g

R Fas -

S e B L

-




-
- |

[

|

| | T | L5 3| O P
L) b T 9 (S el S Lssgl U sp gt algsyl Sl
W7 48| 9] 98| b €8 1090} | Vs | Hcd | oF

4
!
N oV Ll | 12 B b B A A HS  sE s
1 S91 oL 291 2B sl zdlasv/ ase! A
| g5 03 | 9l S| bl gl BV g lockhs sz 19
! _\.«\m of | T2l lgl & A | o gy 1o90°Thg) oz 1S ow
| Chl | 25 L4l A &GO sz lny@l s v G
| SO /g S5 ] (8 BaFV syl v TE
L L 1S 8T A sa U AL e A TiT e \ RO s I
| ! a8 Bw vl | 28| 8L |- (sve bogsy, )l o
wdd fwdd Ty | ¥ | oH ur .u..o d, (3o wpy[ 4, (Ut wpy| 4, nw.s OCH UT (dV)]OCH YT (HV)| £33 (Ua) utw - pergsiil
| _ < | r "1 Q P9 | (V3) | (™) | _ Xds
XN |0 | %o | % | Hnva [RUIVESEL| MAMASEL] | YALI SV A IV mwpémea_ @V | WSS | oNIgvAM | IOL | # INIOd -
| ! ! | TI3WS 13DE TS | YOI | RAIVIIIEL TIIWS SW | VIS INT | MIIHO | YMIL SO | ONTIINS | TSHIAVL
or @ o7 N | v /% [(SLd 3SAINVIL M) onBmm_ (A I S
.MTM_MQ UL WD) FLV VAL[Pry  ONILLAS ¥ALVAN F0Md| ONIILIS X0d HAVEH|  SSGWD MOVIE~0 SLLWEHS | % “TINISION aINSSY) IOy
@ SS 7o Sl 1 Q _0
29 a&m&u&%ﬂ_&m TVRITIW EINTT TH0Ud # 308 TS| m»r. “ Do H Ut ‘gvill A m%_ M\m%uama ‘_
by O 3 2E6TO | | $9'Q — Vé vaz Sy s
‘Ul ‘VIQ TIZAN éa% “ul “HISNTT 3W0Ud 293U o%t uf “TNSSTH OLIVIS AV A
Q £330 79| pl. PO BDary
Ut ‘viq JZ20N TVaaT J500 JO11d]| Ny Ehz_ [ d, "TINTVIIIAL INTITWY NOIIVOOT
S e WD T (o7 S RN R S \ . KNI vIesigsS agYn |
. # TZZN| (# I0114) # FWOud| # Xod zur,:_ of £ w: ut "TNSSTIA ITILHONE INVId
o F . . S'hez vty - X 52=MW (O1520# "88/11Aa1 S[S) |

: 2
133HS VIVQ ONIISTL NOISSBA FJ4N0S . : o




I _
_ __
! |
| S * I

I ~. N e 5
U T gh Y A8 291 Bl AL B8R | Y asd wS) S6 1oz
B2 AN R AR Qmm\:&&\_\wmg&_ 06 16l
oV Tghl 18] 2 4 ] TS _%7@:%«\ | ULl SE |3
T ras zg !l es! t8 ] b g 5w ] ww\_Ew\\@_ R
L I8l 28| RS EEL 96 28 moo_ 9+ _n:.w rs%_ S. 1 9
b toy !l g b CSE ! D81 Sh Nm;moo_ e Zlzge’] - T
|1 _ Ll fpi A~ _53 | 54 /< Qo\_ \Q\N_lﬂ_lu_ L fu
L I AR AN NN ARy ZiIEEE
L g od] b 8| S8 | I 44T FEEENS 55 |
YA D% D>l _s3 [ _s8 | 24 Togo | 1 L5°Cl 58501 95 Lo

]

——
P ] o T ny ES— EEES—
——

“E
" BREESS = ISP RET L

wdd E&. ¥ ¥ ) ut do d, (o ury| J, (uI E.S_ EN Am,S _odz ut (dv) _Jn: ut A:S mﬁ (@A) utw v\% mﬁv.

S A B _ Bpo  |~pam | %ﬁ (OTW) _ | 7
¥ | 0 | %o | Y0 | Wonova |z JBL) daL] T SO RI IV _Emcau%ﬁ_ _ MUNSSTU NIV | AL | # EHE
Au_v \T(\..Ilﬁmém DG TIEWS | YONIAWT | TenIvidaL FI0VS Svo | ovis | ALINTIA | I014TH0 _ WAL SV | SNTTSVS | ISYWL ;

Jo° [ |(S1d FSUIAVAEL MOIS) NOLIDAS| | s—-07
m: ut @cu ar WP s <ONILLIS HALVEH J00¥d]  ONILLIS Y09 WAV SSOD MOVIS 40 JIIUEHDS | % CRNISION aFNSSY| # N .

0% U1 “TNSSTM OTIVIS TAV

|
%:UV“V\ ‘Ul HISNTT maomn_“ 2 YL _

_ ava
kA

! ! _ ’

‘Ut ‘yIg TTZZON TVACT| 300 101Id| AV YIIH| _ do ‘WWAIVIIAAL HEITY | NOLIVOOT |
e P _ _ R VIV oY
. # I2Z0| (# I011d) # FAOU] # Y08 YILH| | | 3HUT ‘TNSSTd OMMIFNVE INVH <

(O1Sz0# "88/11AT S[5)

75 (D 72 %A _ _ | _ . . *.
R A .tmb«ummm 28 o sy~ VDI ENIT THON # 08 TIAVS | i _ %1 U ‘OVEH TIA AV \mwgma }
o I p
- — Y

I

_

JIIHS VIVA OWNLISAL NOISSTH JNCS

L .




IR EIES

£'66= 1% JILINIAPSL

SEEPREINNL
522 262’1
= ¥
k5L are’1
=H405 SO HOM
543 Ad0 AJGLS
6817182
= Hdd
ALIJ0T3A DAV
£85°9¢
=W 3N
‘SHfld CT0M
131 543 AIV1S
£
=08 %
e

= {SH3-1} 'SHY
Ad0 "1J4ad 304

£62°98
=435 OLSHA
"104 31dHHS
13113940
89268
=£14 *10A
CETEEY
Wiy BrL°ER
E=HIYD 02H
Hny

“INHELNOD 01
S/4 1IH

BiBE AAIA0IM
JHILIunY

HM  @eal
OH=0 §3=1
CHEOHA HIBD G2H

WY Be6 82
=

11

=200 %
Hng  eee’e

431108=1

43H10=8

i34kl 304n0S

965" 18=4 XJ6151
821"02=0H HI
S8 44154

Hhd  BBA"EAl
i= HIN
L TTHES
B6E E6L=THILING

hits  8B2°E0B
=£E4 TNNI0A
#3134 2014

5¥0°8=d BL130
£ricE=n-41730
88F°T6=4 J3L34l

966" b=A)
SINTYA JAY
H14051
iy es’s
*12 "OH INTGd
193998
Sl
‘02H “HI
=H #1730
Lt
8 015 S£0°
*BZ "GR INIOd
EITTr
85°t
‘0 Al
= B30
HOY
19 01§ £8°
61 "OH 1H10d
I
Bb°l
‘02H M1
=H H113L
HY
£6 015 88°%6
€0 015 @88
18 015 828°
*81 "OH LHIOd
Batery
92°1
**H HI
=H 41130
KNy
28 015 a8
ib 015 G28°
‘41 "G IRICd
e
92l
**7tgeH HI
=H #1130
Hny
£ 015 88796
it 015 cge°
‘91 "OH IHIDd
I
122
“**U02H "Nl
=H B
Wil
£4 015 08°C6
28 015 oo°2e
I IS ¥Sp*

BN L

EEEAEL]]

18°%
***02H "Nl
=H Y1130
KaH
£d 0LS 88756
£0 015 9016
5@ 015 80°
1 0K [NIGd
(1117113
66°2
624 Al
=H y1138
H#ny
£9 015 08°¢6
20 015 68°19
“£1 "D 1N104
(11131171
662
©eve02H ML
=4 51130
Wiy
£0 015 09°89
20 015 60°03
*21 "0H INIOd
EEEEEEE
62
"6ZH "Wl
=H §iT30
Ky
£0 015 £8°SB
26 0iS 8B°6L
id DS 99"
*11 “ON 14104
EFEEET L
62 )
ez CHI
=4 #1130
H0A
14 015 &59°
*B1 *ON IMIOd
IR
gt
"02K NI
=H HL13G
HnA
29 015 0978
I8 015 99°
"6 "OH LN10d
EERFIEE S
08°2
“T02H CKL
=H 113
Hid
£9 015 BO°¥6
18 015 po°
"B "ON LHIDd
— W

- e o ew e e s e

" Al
=H $1130
Ny
£6 015 89°C6
16 013 §9°
"2 "0 INIGd
FAIEX0ED
sl
g W
=H B
N
18 D45 610"
9 "ON 1RI0d
Raciell]
00°2
020 Al
=H BIT
g
£0 01S 082
16 015 bo°
S O 18104
"neskes
6'2
"0 L
=H 81930
N
£6 015 89°96
19 015 250"
b O 1104
AILEIEN
e
"*t0zH Al
=H H130
g
£6 015 89°28
18 015 60°
£ "0 INI0d
LI 122
12°2
‘024 *HI
=H H1130
O
£0 015 60°4
20 015 €8°28
"2 "0 INl0d
o LLLLLC ]
522
***02H NI
=H b1
Ky
£0 015 69°58
28 015 86°82
19 05 S49°
U0 L8104
LEadd0 2]
MR @89-T6L
é= £14 MDA
1AM WILIAS

LY

1T BT
£=SIHIHI WL
31220 BNLY
EEY"B =53HINI bld
112204 H341
W4} G2°h HOd
28 892
=idd A111013A
AMLS DAB
Hid  BkE"
£=dans)
ianl 1cli1d
HIY  883°fl
&=4 d¥il
1H318:44
HNd 858"
&= "M
d-817130 TAH
K 855762 .
i=1 33 dii
AWLS DM
Hiy  989°8e
=100 9141
L
13K SHI AJ0LS
HY  88g°2
=034 %
Hed  BBICEE :
=04 RI dthid
HOW  Beld°-
¢=02H Hl 4
J11H18 42015
WNd  085°¥52
&= 08 CHl
H3dy X3S
Ny  266°@
& = HRKHY 43L3M
HI  £99°1
& = 1hsH-81730
wid  °E
] =00 31713
iy
i="0H Kiy
mmy kgD
£=04 1511
S74 H5NE HIHL
yiba 43143
OKOH § T0HL 4
Hild

»

~

e

”

R AR

e el

by

&t R B

e




APPENDIX D

TEST RESULTS
SAMPLE CALCULATIONS
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TEST RESULTS
CHROMIC ACID ANODIZE, LINE 1

CHROMIUM AIR CHROMIUM CHROMIUM CHROMIUM
SAMPLE  SAMPLE EMISSION EMISSION AVERAGE EMISSION
WEIGHT VOLUME CONG. RATE AMPERES  FACTOR
TEST (mg) (m3) (ng/m3)  (1lb/hr) (Amwp) (mg/Amp-hr)
1-1-0UT 0.0042 6.303 0.000663 0.000103 729.5 0.064
1-2.0UT 0.0033 6.172 0.000534 0.000083 729.5 0.051
AVERAGE 6.238 0.000599 0.000093 0.058
NOZZLE SAMPLE ATR SAMPLE STACK
DIA. TIME VOLUME % H20 FLOW RATE ISOKIN
TEST DATE (in.) (min.) (DSCF) (%) (DSCFM) (%)
1-1-0UT 08NOV90 0.230 240  222.58 2.3 41408 101.6
1-2-0UT 08NOV90 0.230 240  217.93 2.3 41278 99.8




TEST RESULTS l
HARD CHROME PLATE, LINE 3
CHROMIUM ATR CHROMIUM CHROMIUM CHROMIUM .
SAMPLE SAMPLE EMISSION EMISSION AVERAGE EMISSION l
WEIGHT VOLUME  CONC. RATE  AMPERES  FAGTOR
TEST (mg) (m3) (mg/m3)  (1lb/hr) (Amp) (mg/Amp-hr)
3.1-IN 0.7026 1.274  0.55130 0.02889  3494.5 3.749 l
3.2-IN 0.7731 1.321  0.58530 0.03044  3494.5 3.951
AVERAGE 1.298  0.56830 0.02966 3.850 : '
3-3-IN 0.0376 1.323  0.02839 0.00150 3505.4 0.194
3-4-IN-  0.0532 1.327  0.04006 0.00210 3505.4 0.272 .
AVERAGE 1.325 .  0.03423 0.00180 0.233 '
3.1-0UT  0.0203 3.974  0.00511 0.00078 3494.5 0.101 _
3.2.00T  0.0170 3.977  0.00428 0.00066 3494.5 0.086
AVERAGE 3.976  0.00469 0.00072 0.094
3.3.0UT  0.0196 3.875  0.00505 0.00075 3505.4 0.097
3-4-0UT  0.0208 3.952  0.00526 0.00081 3505.4 0.105 '
AVERAGE 3.914  0.00516 0.00078 0.101
NOZZI.LE SAMPLE ATIR SAMPLE STACK
DIA. TIME * VOLUME % H20 FLOW RATE ISOKIN '
TEST DATE (in.) (min.) (DSCF) (%)  (DSCRM) (%)
3-1-IN 10NOV90  0.268 60  45.00 0.3 13985  79.5 l
3-2-IN 10NOV90  0.269 60 46.64 1.4 13881  82.3
3-3-IN 10NOV9O  0.269 60  46.72 1.2 14061  81.4
3-4-IN 10NOV90 0,270 60  46.87 1.2 14016  81.4 '
3.1-0UT 10NOV90  0.230 180 140.33 1.2 40805  99.5
3.2-00T 10NOV90 0.228 180 140.45 1.3 41188 100.4 ‘
3-3-0UT 10NOV90  0.230 180 136.83 1.1 39536  100.2 |
3.4-0UT 10NOV90 0.228 180 139.56 1.1 41042  100.1 '
D-2 '
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TEST RESULTS
CYANIDE COPPER PLATE, LINE 4

CYANIDE AIR CYANIDE  CYANIDE
SAMPLE SAMPLE EMISSION EMISSION
WEIGHT VOLUME CONC. RATE
TEST (mg) (m3) (mg/m3) (1b/hr)
4-1-0UT 0.0270 4.638 0.00582 0.00098
4-2-0UT 0.0310 4.670 0.00664 0.00112
4-3-0UT 0.0094 1.471 0.00639 0.00106
AVERAGE 0.00628 0.00105
CHROMIUM AIR CHROMIUM CHROMIUM
SAMPLE  SAMPLE EMISSION EMISSION
WEIGHT VOLUME CONC. RATE
TEST (mg) (m3) (mg/m3) (1b/hr)
4-1-00T 0.0027 4.638 0.00058 0.00010
4-2-0UT 0.0037 4.670 0.00079 0.00013
4-3-0UT < 0.0005 1.471 < 0.00034 < 0.00006
AVERAGE 0.00057 0.00010
NOZZLE SAMPLE AIR SAMPLE STACK
DIA. TIME * VOLUME Z H20 FLOW RATE 1ISOKIN
TEST DATE (in.) (min.,) (DSCF) (%) (DSCFM) (%)
4-1-0UT 13NOV90 0.230 192 163.76 1.6 45003 98.7
4-2-0UT 13NOV90 0.230 192 164,88 1.6 44849 99.7
4-3-0UT 13NOV90 0.230 60 51,93 1.7 44248 101.9

Note: Chromium emission results are based on only probe wash and impinger
solution analysis.

Refer to Discussion.
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TEST RESULTS l
CADMIUM PLATE, LINE 6 l
CYANIDE AIR CYANIDE  CYANIDE
SAMPLE SAMPLE EMISSION EMISSION l
WEIGHT VOLUME  CONC. RATE
TEST (mg) (m3) (mg/m3)  (lb/hr)
6-1-0UT  0.9880 4.605  0.21457 0.01958 l
6-2-OUT  1.0780 4.472  0.24108  0.02150
6-3-0UT  0.3570 1.490  0.23962 0.02242
AVERAGE 0.23176  0.02116
CHROMIUM AIR  CHROMIUM  CHROMIUM l
SAMPLE SAMPLE EMISSION EMISSION
WEIGHT VOLUME  CONC. RATE
TEST (ug) (m3)  (mg/m3)  (lb/hr) '
6-1-0UT < 0.0005 4.605 < 0.00011 < 0.00001
6-2-0UT < 0.0005 4.472 < 0.00011 < 0.00001
6-3-O0UT < 0.0005 1.490 < 0.00034 < 0,00003
AVERAGE < 0.00019 < 0.00002
CADMIUM  AIR CADMIUM  CADMIUM l
SAMPLE SAMPLE EMISSION EMISSION
WEIGHT VOLUME  CONC. RATE l
TEST © (mg) (m3) (mg/m3)  (lb/hr)
6-4-0UT  0.0450 1.490  0.03021 0.00278
6-5-0UT  0.0015 4,550  0.00033  0.00003 '
6-6-0UT  0.0015 4.472  0.00034 0.00003
AVERAGE 0.01029  0.00095 l
NOZZLE SAMPLE  AIR SAMPLE STACK '
DIA. TIME VOLUME % H20 FLOW RATE ISOKIN
TEST DATE (in.) (min.) (DSCF) (%) (DSCFM) (%) I
6-1-0UT 15NOV90  0.271 192 162.59 1.9 24353 100.2
6-2-0UT 15NOV90  0.271 192 157.89 1.8 23799  99.5
6-3-OUT 15NOV90  0.271 60 . 52.61 2.2 24970  101.1 l
6-4-0UT 15NOV90  0.271 . 60  52.60 2.2 24573 102.7
6-5-0UT 16NOV90 0.271 192 160.65 1.9 24083  100.1
6-6-0UT 16NOV90  0.271 192 157.92 2.0 23835  99.4 l
Note: Chromium emission results are based on only probe wash and impinger
solution analysis. Refer to Discussion. I
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CYANIDE DESTRUCT SYSTEM

TEST RESULTS

CYANIDE  AIR CYANIDE CYANIDE

SAMPLE SAMPLE EMISSION EMISSION

WEIGHT VOLUME  CONC. RATE
TEST (mg) (m3) (mg/m3)  (lb/hr)
CD-1 0.0935 3.666  0.02550 0.00012
CD-2 0.0393 2.582  0.01524 0.00007
CD-3 0.0370 2.441  0.01517 0.00007

NOZZLE SAMPLE  AIR SAMPLE STACK
DIA. TIME VOLUME % H20 FLOW RATE ISOKIN

TEST DATE (in.) (min.) (DSCF) (%) (DSCFM) (%)
CD-1 14DEC90  0.477 150  129.47 2.2 1223 100.4
CD-2 15DEC90  0.477 100 91.16 2.4 1295  100.2
CD-3 1SDEC90  0.476 100 86.20 2.3 1241  99.3

Note: Results for runs CD-2 and CD-3 are conservative estimates.

Discussion.

T el B BT o Y
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EMISSION RESULTS
SAMPLE CALCULATIONS
TEST 3-1-OUTLET (TOTAL CHROMIUM)

CHROMIUM WEIGHT = [analysis volume (1) * lab analysis (mg/1)]
ere: n = probe, impinger 1, and impinger 2

Note: Lab reported cyanide and cadmium results as total weight.

Example: . '
Emission Weight = [0.1056 (1) * 0.008 (mg/1)] + [0.1303 (1) * 0.070 (mg/l)]
+ [0.1523 (1) * 0.068 (mg/l)] = 0.0203 (mg)

EMISSION CONCENTRATION

chromium weight (mg) / air sample volume (DSCF)

Example:
Emission Concentration

0.0203 (mg) / 140.33 (DSCF)
1.448E-4 (mg/DSCF)

EMISSION CONCENTRATION

chromium emission conc. (mg/DSCF) / 0.02832 (m3/CF)

Example:
Emission Concentratjon = 1.448E-4 (mg/DSCF) / 0.02832 (m3/CF)
= 0.0051 (mg/m3)

EMISSION RATE = emission concentration (mg/DSCF) * stack flow rate (DSCFM)
* 60 (min/hr)

Example:
Emission Rate

1.448E-4 (mg/DSCF) * 40805 (DSCFM)
* 60 (min/hr) = 354.5 (mg/hr)

EMISSTON RATE = emission rate (mg/hr) * 2.205E-6 (1lb/mg)

Example:

Emission Rate = 354.5 (mg/hr) * 2.205E-6 (lb/mg) = 0.00078 (1b/hr)
EMISSION RATE = emission rate (mg/hr) / average amperes (Amp)

Example:

Emission Rate — 354.5 (mg/hr) / 3494.5 (Amp) = 0.101 (me/Amp-hr)
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APPENDIX F

"NOMOKIN" SAMPLING PROGRAM
EPA CONSTANTS AND EQUATIONS
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1

EP A ‘M__ETHOD 5 HP/41CX CALCULATOR PROGRAM

BI4LEL "HOHOKIH®
82 CLRG
63 FIS 0
@4 “HETHOD S NHOKO-
85 AVIEN
96 ADY
87 “ENTER DATA"
88 AVIEH
69 “THEN PUSH R/S®
10 AVIEN
C 1A
12 *TEST NO.=7*
© 13 PRONPT
14 *RUN H0.=2
15 PROKPT
16 “FILTER H0.=2
17 PRORPT
18 FI¥ 3
.19 ~INITIAL HETER®
20 AVIEW
21 “VOLUME FT3=7*
22 PROMPT
23 ST0 22

24 “DELTA-H#AT = 7=

25 PROKPT
26 510 12
27 “METER GAMNA = 2
23 PRONPT
29 570 13
39 "STACK AREA-
31 AVIEN
32 “IH. S0, = 7
33 PRONPT
34 §T0 25
35 “STACK STATICL
© 36 AVIER

37 °P IH Ha0=2" .

38 PRONPT
39 13.5
40/
41 *PEOR IN HG=2"
42 PRONPT
3510 27
44 +
45 810 2¢
6 1
47 "% H20=7+
43 PRONPT
49 108
50 /
51 - |
52 ST0 28
. 53 *STACK CAS KET-
'S4 AVIEN
55 "MOL HT, KS,"
56 AYIEK
57 LB/LB KOL=?*
58 PROKPT
59 S10 &5

4.
b

|
i
:

68 -AVG STACK®
61 RYIEN
62 "TEHP DEG F=?"
63 PROMPT
64 460
£5 +
¢ 66 ST0 86
67 “AYG DELTA-P*
68 AYIEW

69 "IN, H20=7" .

70 PROMPT
71 ST0 24
72 “AMRIENT-
73 AYIEH
74 “TEHP F=2
75 PROMPT
76 468
7+
78 STO 88
79 “PITOT TUBE"
86 AYIEH
. 81 -Csugp="2-
82 FROMPY
83 ST0 89
84 Any
85 "AYG STACK.
86 AVIEH
8? *YELOCITY FPH=-
£2 AYIEH
39 RCL @6
96 RCL 24
9 *
92 RCL 26
93 7
- 94 RCL 69
: 9/

M %

186 570 13

181 ¥IER &
162 “FOR 8.75 CFu-

163 R 'TEW
184 =IDEAL KOZZLE®

105 AYIEM
165 *BIA THCHES= -

‘ 167 432

1088 RCL B4

169 #

11& RCL 27

111

112 Pl

113 ECL 28

114 *

113 RCL 16

116

117 RCL 83

118 = -

119 RCL 26

£ DR I

120 *
121 +
122 SORT
123 ARCL X
124 AVIEK
125 ALY
T 126 K12
127 'RCTUHL NOZZLE"
128 AVIEN
129 -DIA INCHES=2"
138 PROMPT
131 570 11
132 ¥t2
133 7 '
134 173
135 .75
136
137 ADY
148 “SAMPLE CFH =
139 ARCL ¥
148 AYIEW
141 1/%
142 38
143 »
144 aDy
145 “NINTMUN RUN*
146 HVIEH
14( *TIHE, MIM.
148 ARCL x
149 AVIEN
150 apy
1951 “sseexx-
152 AVIEH
153 =—BEGIN RUN--*
154 AYIER
155 ALY
156 “ENTER DATA RS:-
157 AVIEN -
158 ADY
159 =570 A = DELTR-P*
168 AYTEH
161 =STO B = T-STACK"
162 AYIEHW
163 =570 € = T-METER"
164 AYIEN
165 ADY
166 ~T0 CORRECT"
167 AYIEN
168 "ERROR, RE-EHTER-
169 AVIEY
170 =ALL VALUES As-
171 AYIEN
172 -HEGATIYES"
173 AVIEH
174 Apv
179 °T0 CHECK-
176 AYIEN
177 =ISOKIN, HIT®
. 178 AYIEN
179 =560, R/S"

Y
B "

-.-vn?.ﬁ.'m«w 1i .,.- X

158 RYIEH
181 AdY

182 70 END RUN.®

183 RYIER

184 =HIT 9, RsS&"

183 AVIEN
186 ADY
187 “tresixe

188 AYIER

189+LEL 81
198 any
191 RCL &7
192 1

193 +

194 FIX 8

193 *POINT NO. =

196 ARCL X
197 AVIER
198 FIX 2
199 §TOP
280 88
281 X=Y?
202 GTD 44

- 203 RDY

284 8
205 X377
286 GT0 3@
287 XOY
208 X=g4?
289 GT) a2
2181
211 ST+ @7
212 RCL 82
213 4¢0
214 ¢+
213 5T+ 28
216 STQ 1@
217 RCL 83
218 ST+ 17
219 489
2”8 +
SV 12
~3 R L 64
23 SERT
2"4 ST+ 19
223 RCL 21
226 RCL 18

29 o

220 SeRT
-9 58T+ 23

238+LBL 31

231 °DELTA H=-

232 RYIEN

233 -INI Hgoll.'.

234 AVIEKW
235 83t

236 RCL 89
23? RCL 28




238 2%+ . 355 ARCL ¥ 415 ST0 @1
239 %t2 297 RCL 17~ 356 AVIEW 416.°% 02 =2-
240 % 293 RCL 87 357 460 417 PROXPT I
241 RCL 12 299 / 358 + 418 870 @2 .
242 = 300 468 359 §T0 17 419 *H20 GRIN KNOWN?®
243 RCL 26 301 + 368 RCL 15 420 AVIEN l
244 302 / 361 RCL @7 421 *1=YES A=NQ*
245 RCL 27 383 "TIKE 7* 362 7 422 PROMPT
246 7 .- 384 PROMPT 363 ST0 84 423 STO @3
247 RCL 18 365 7 364 =DELTA-H=° 424 ¥=4? l
240 = 306 RCL 20 365 ARCL ¥ 425 GT0 €
249 RCL 16 307 + 366 AYITH 426 “AKATTING"
258 7 303 RIL 28 367 RCL 19 427 AvIew l
251 RCL 11 209 7 368 RCL €7 428 “RECOVERY DATA.*
252 4 318 RCL 11 369 / 429 AVIEN
253 Y4¥ 311 512 378 X12 438 ADY l
254 312 7 371 ST0 19 431 *HIT R/S"
255 RCL 81 313 ROL 23 372 *DELTA P=* 432 AVIEN
256 * 314 7/ 373 ARCL X 433 =T0 CONTINUE...*
257 ST+ 15 315 RCL 89 374 AVIEN 434 AVIER '
258 VIEH ¥ 36 s 375 *FIHAL HETER- 435 ADY
259 “tsxsrese 317 RCL 85 o 376 AVIEN 436 STOP
260 AYIFM 318 ROL 25 377 "VOLUNE F13=2° 437 "H20 CAIK=2" l
261 GT0 @1 319 ¢ 378 PROXPT 438 PRONPT
320 SORT 379 870 21 439 ST0 29
"~ 2624LBL 38 321 % 358 “INITIAL="
263 "CORRECTING" 322 3.579 381 ARCL 22 440¢LBL C l
264 AYIEH 322 % 382 NVIEN 441 *NET METER -
265 1 324 Ay 383 "SANPLE TINE" 442 RYIER
266 ST- 67 325 PRES'-'HT 1S0KIH=" - 384 AYIER 443 "YOL, FT3=" l
267 RCL 62 .. 326 ARCL & , 325 =MIN, =2+ 444 AVIEX
2638 CHS 327 RYIEN : 386 PROMPT 445 RCL 21
269 469 ~ 322 ADY 387 ST0 14 448 RCL 22
270 + 329 “CONTIHUE RUH ..- 388 -PSTACK ABS* 447 - l
271 5T- 28 338 AYIEY 389 AYIEW 448 RCL 13
272 870 16 331 AW 399 “IN HG=* 449 +
273 RCL 03 232 "aatasse 391 ARCL 25 450 VIEY X l
274 CHS 333 AYIEY 392 AVIER 451 -CORRECTED®
275 §T- 17 334 GT0 8L 393 RCL 28 452 AYVIEH
276 4580 394 RCL 07 453 "SAHPLE voL.*
207 + 335eLBL 82 395 / 454 AYIEY I
278 ST0 18 - 336 "==zum=- 39 ST0 28 435 *VNSTD §CF=- .
279 PCL 81 337 AVIEW 397 460 455 AVIEK
280 CHS 332 ADY 398 - 457 RCL 28 l
281 SORT 33% ~1SOKIN- 399 -TSTACK F=* S8 RCL 17 .
282 ST- 19 340 AYIEY 480 FRCL ¥ ' W )
283 RIL 01 341 "AYS YALYES- 4a1 AVIEW 460 17,644 l
284 CHS 342 AVIEH 482 Ay 461 *
285 RCL 16 343 FI¥ 3 403 *zz====- 462 *
286 * 44 RCL 23 ‘ 404 AVIEH 463 870 22
257 SERT , 345 RCL 87 485 ADY 454 VIER ¥ l
288 §T- 23 346 /7 486 ~SOURCE TYPE?* 445 -NOLE FRACY. DRY-
283 GT0 3t . 347 AT 23 487 AYIER 456 AVIEW
. 342 "ky=- 488 ~8=0THER" 467 GRS, (1-BWS) == l
290¢LBL 43 349 QARCL X 489 AYIER : 468 RVIEN . )
291 °LAST NTR ¥OL 2- 338 AYIEH 418 *1=pOILER" 469 RCL 8
292 PROEPT 351 RCL 17 411 PROKPT 478 %=
297 RCL 22 " 352 RCL 97 412 ST0 85 471 GT0 83 I
294 - 353 ¢ 413 =% 02 =7+ 472 RCL 22
295 RCL 13 354 “THETER F=- * 414 PRONPT |

- 473 RCL 22
F-2 . o :




B A R et

474 0471 31" -AVG VELOCITY -
475 / 532 AVIEN SI1eLEL 83
476 RCL 29 533 “FPH =" 592 DY
i+ 934 AVIER 593 "riksxrisix
478 7 535 RCL 25 594 Ay
479 CHS 53¢ * 593 AVIEH
480 1 537 1/% 59 RCL 22
- 481 + 538 SORT 597 RCL 28
482 STO 23 539 RCL 23 599 *
483 VIEW ¥ 549 % 599 1033
: 541 RCL @9 688 *
4344181 84 542 * 681 RCL 28
- 485 "x H20 = * 543 5123,2 6e2 /
" 486 AYIEW 544 % 683 RCL 26
487 1 545 ST0 10 664 7
439 - 546 YIEH X 685 RCL 14
489 CHS 547 “STACK DRY GAS® 686 7
498 109 542 AYIEN 687 RCL 10
491 * 549 °FLOH QS SCFH=- 688 /
492 FI¥ 1 550 AYIEW 689 RCL 11 :
493 VIEH ¥ 551 RCL 18 610 Xt2
494 Fi¥ 3 552 .122 611 7
495 G0 11 553 % 612 FIX 1
554 RCL 25 t 613 ADY
496¢L3L 03 555 * 614 "ISOKIKETIC %I =-
457 RCL 28 556 RCL 28 615 ARCL X
498 VIEW ¥ 557 * 616 AYIEX
499 GTD &4 955 RCL 26 617 ADY
559 x 618 *trexsrres-
508¢LEL 11 568 RCL 20 619 RYIEH
581 *STACK GAS MET- 561 7 628 LEND.
502 AYVIEH 562 VIEH ¥
583 “KOL. WT, HS," 563 “fCFY =-
584 AVIEM 564 AYIEH
585 “LB/LB KOL=" 565 RiL 18°
586 AVIEH 566 RCL 25
l 587 RCL 1 567 *
588 .44 568 144
983 569 /
518 RCL €2 578 VIEE ¥
l 511 .32 S71 RCL 06
512 # 572 §=2?
513 + 573 GT0 08
I 514 100 574 "EXCESS GIR % =-
15 RCL 01 " S75 AVIER
516 RCL 02 576 180
517 + 577 RCL @2
l[ 518 - 578 -
519 .22 579 FCL 61
520 * 588 -
l 521 + 531,284
: 522 RCL 28 82 *
9523 « 583 RCL 02
l 524 1 584 -
] 525 RCL 23 85 1%
826 - 86 RCL @2
527 12 587 *
l 529 # 588 104
529 + 589 «
l_ ' 538 VIEW X ELEL I
= e i e s U biwst 2 TRl
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: MEMORY REGISTER ASSIGNMENTS
FOR NOMOKIN CALCULATOR PROGRAM

] 1 | acorruien | F I

| | i | | ] [ 2nD | 1 |

—— STANDARD EPA PARTICULATE CALCULATIONS --—

1. Vd]ume of dry gas in cubic feet sampled at standard conditions.*

AH

v =y [ Tsta b+ 136
. mStd m - ..
| tytas0 [ Py
P, + AH '
v = 17.646 V b :
Mstd .om 13.6 = ft.3

tm + g60
2. Volume of water vapor in cubic feet collected at standard conditions.*

By volume measurement:

2

(v.) o
W H20 R TStd

gas  Poyy MwHZO 453.59237

-3
[}

0.0471 Vw

By mass measurement:

(mw) R Tstd

0 453.59237

VW

gas Pstd MHHZ

Vw - = 0.0472 m,

~gas

3. Percent moisture in stack gas

N = x 100

4. Mole fraction of dry gas
M, = 100 - M

d R

100
* 528°R, 29.92126 in. Hg

F-6

h | | m o
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5. Average molecular weight of dry stack gas.

My = [0.44 (%502] [032 (,.02)] 6 28(100 - %0, - ='c02)]- 15/15 mole

6. Mo]ecu]ar weight of stack gas.

S Tb
MW= Mg x My + 18 (1-H,) = Tb-moTe

- 7. Stack_pres;ure, "Hg Absolute

8 .

P = Py + stack pressure “H,0
— 3
8 13.6
B 8. Stack velocity at stack conditions, fpm

» 1
| ¥ = C, 60 (26) (pHp0) (Pyy ) (M, ; ) (ts + 460) (aP)| =
; . 12 (o5 ) (P (MW) (T )
~ Vg = s123.2 ¢ | (B * 460)  (aP) k
| = fpm
(P) (Hw)
8 9. Stack gas velume at standard conditions, SCFM*
— | 0, - Vo Ao My Totd Ps
|
144 (tg + 460) Py
8 g = 0.1225 V_ A_ M, Ps |
_ 3 = DSCFM
8 ts + 460
_ 10. . Percent iéokinetic
8 o] = vmstd(ts + 460) Pstd 100
— 2
- “d Tstd P T V (Dn)
. 4 (Taay
o 1039 V (t. + 460)
| 2l = Mitd 3
' ' 2
— | Md PS Tt Vs Dn
s 0
* 528R, 29.92126 "Hg

[
— F-7
. % . . Tt — '.ﬁ‘

be done because of anisokinetic sampling condjtlons.

Procedure ‘ -
1. Check or calculate the percent isokinetic (I) and the particulate




11. " Particulate - probe, cyclone, and filter, grains/SCF.

Can = v:f ‘ngg_gz
st
o =tsam M =¢ww
_ ..
' Sy
2 | -
matter concentration (cs) according to the procedure outlined in Method 5. !
Note that c, must be calculated using the volume of effluent gas actually -
sampled (in units of dry standard cubic feet, corrected for Teakage). -
Calculate the emission rate (E‘)‘, i.e. convert ¢, to the units of the n
standard. For the pufposes of this guideline, it is assumed that afi —
inputs for calculating E are correct and other specifications of Mefﬁ;d 5 [ |
are:fét. .
i 2. Compare E to the standard. Then accept or rejlect Cq US;ing the .
-criteria outlined below. (A summary is given in Table I): -
a. Case 1 - I is between 90 and 110 percent. The concentration _._
Cg must be considered acceptable. A variation of * 10 percent from 100
percent isokinetic is permitted by Method 5. —
b. Case 2 - I is less than 90 percent. } - ]
h (1) If E meets the standard, ¢, should be accepted, since =
c, can either be correct (if all particulate matter are less than about 5§ a
micrometers in diameter) or it can be biased high (if larger than 5 B
micrometer partf&u]ate matter is present) ré]ative to the true concentration; !!
one has the assurance that Cg is iyie]ding an E which is definitely below 8
the standard. -
(2) If E is above the standard, multiply ¢, by the factor [ ] E
(1/100) and recalculate E. If, on the one hand,lthis adjusted E is still -
higher than the standard, the adjusted ¢ should be accepted; a maximum |

adjustment which alcounts for the inertial effects of particulate matter

has been made and E still exceeds the standard. On the other hand, if the




p ! 3
adjusted E is Tower than the standi%d, a retest should be done.

€. Case 3 - I is greater than 110 percent.

(W) IfE exéeeds the standard, c, should be accepted, since
€, can either be equal to the true concentration or biased Tow relative
to it; one has the assdrance that E is definintely over the standard

e~ - (2) If E is below the standard, multiply c by the factor

lower than the standard, the adjusted ¢g should be accepted; a maximum
adJustment which accounts for the inertial effects of Particulate matter
has been made and E stj1) meets the standard. On the other hand, 1f the

adjusted E exceeds the standard, a retest should be done,

Table I. Summary of'Rrocedure

-

' (1/100) and recaiculate E, If, on the one hand, this adjusted E is still

Ve ' Case - r Category . Decision

1 190 - 110 Accept
2 | <90 E < Em. Std, : Accept

:cS(I/100)+ Eadi > Em. Std. Accept

cs(I/100)+ Eadj < Em. Std.| Retest
] 3 > 110 1 E> Em, Std. Accept

c (I/100)+ Eidi 2 Em. Std.| Accept

' ' c (1/100)+ > Em. Std.] Retest




-}

Summary

A procedure for accepting or rejecting particulate matter test
results based on percenf isokinetic has been outlined. It provides a
mechanism for accepting all data except where anisokinetic sampling
might affect the validity of the test results. This procedure is one
of several useful tools for evé]uating testing results.
References :

1. Method 5 - Determination of Particulate Emissions from Stationary

Sources. Federal Register. 42(160):41776-41782, August 18, 1977.

2. Smith, W. S., R. T. Shigehara, and W. F. Todd. A Method for
Interpreting Stack Sampling Data. Stack Sampling News. 1(2):8-17,
August 1973.
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S-TYPE PITOT TUBE CALIBRATION WORKSHEET PRETEST

0.310 0.220
: 400
0.840 0.610

1.250

U o -

0.295
0.575 0.390 0.789

BW N

170CT90
CALIBRATED BY: MCCALLISTER TEMP: 73F  PBAR: 29.98 in Hg
VELOCITY PRESSURES
S-TYPE PITOT RUN ORI-STD* S-TYPE CP(S)
NO. SIDE NO. (NH20) (INH20) CP(S) MEAN DEV. COMMENTS
> A T 0240 0200 0.712/7 0,722 ) ~0.010 1/4" NOZZLE
2 0.500 0.400  0.727 : Em%g_s -
3 0.740 0.600  0.722 0.000 2257 1555
4 0.990 0.800  0.723 0.001 ysep FoR
5 2.000 1.600 0.005 LNVE L ForrécTED

0.004 1/4" NOZZLE

MOT USED

1/4" NOZZLE

0.870 0.590  0.789 -0.001
1.250 0.003
1 0.285 -0.016 1/4" NOZZLE
2 0.570 0.390  0.786 0.003
3 0.920 0.630  0.7385 0.003
4 1.350 0910 0.792 0.009

* Calibrated Orifice Standard (Cp=0.65)

ORIFICE CALIBRATION CHECK

VELOCITY PRESSURES
RUN NBS-STD ORI-STD
NO. (INH20) (INH20) CP(S) MEAN DEV. COMMENTS
:ORIFICE;: 1 0.080 0.195  0.641 .::0.645: -0.004
2 0.190 0.450  0.650 0.005
3 0.400 0.970  0.642 -0.003
4 0.585 1.400 0.646 - 0.002




$-TYPE PITOT TUBE CALIBRATION WORKSHEET POST TEST 18JAN91

CALIBRATED BY: R.T.M. TEMP: 68 F PBAR: 30.19 in Hg
VELOCITY PRESSURES
S-TYPE PITOT RUN ORI-STD* S-TYPE CP(S)
NO. SIDE NO. (NH20) (NH20) CP@S) MEAN DEV. COMMENTS
3=100 A 1 0.245 0.150 0.831 ;822 0.009
2 0.505 0.315 0.823 0.001
3 0.740 0.465  0.820 -0.002
4 0.990 0.630  0.815 -0.007
5 2.000 1.250  0.822 0.000
A 1 0.300 0.190  0.817 0.006 1/4" NOZZLE
2 0.480 0.310 0.809 -0.002
3 0.870 0.560 0.810 0.000
4 2.000 1.300  0.806 -0.004
A 1 0.290 0.190  0.803 -0.001 1/4" NOZZLE
2 0.530 0.350  0.800 -0.004
3 0.910 0.590  0.807
4 2.000 1.300 0.806 =

* Calibrated Orifice Standard (Cp=0.63)




BOX NUMBER: 14
DATE: 03-09-1990
BAROMETRIC PRESSURE:
OPERATOR: dP

LEAKRATE (CFM):

29.830

0.000

DRY GAS METER CALIBRATION

- T

Delta-H L T 5-00 3.00 2-00 1.00 0-50
Avg Dry Gas Mtr Temp. 79.2 81.3 82.7 80.3 81.2
Avg Wet Test Mtr Temp 68.0 68.0 68.0 70.0 70.0
Init Dry Gas Mtr Vol. 327.550 333.645 339.749 351.978 357.070
Final Dry Gas Mtr Vol 332.633 338,733 344.838 357.070 362.177
Net Dry Gas Mtr Vol.. 5.083 5.088 5.089 5.092 5.107
Net Wet Test Mtr Vol. 5.000 5.000 5.000 5.000 5.000
Run Time (min.sec)... 4.21 5.36 6.51 9.27 12.56
GAMMA ...vcvevencvons 0.992 1.000 1.005 0.999 0.998
DH@ freserensasneas 2.080 2,060 2.049 1.973 1.845
G-3




DRY GAS METER CALIBRATION

BOX NUMBER: 17
DATE: 02-21-1990

BAROMETRIC PRESSURE: 30.240

OPERATQR: R.T.M.

LEAKRATE (CFM):

0.000

Le

e ERESREmSSIIET o RN R

Delta-H .v.eceveeeeee. 5.00 3.00 2.00 1.00 0.50
Avg Dry Gas Mtr Temp. 79.3 83.0 85.2 83.8 82.8
Avg Wet Test Mtr Temp 70.0 70.0 70.0 70.0 70.0
Init Dry Gas Mtr Vol. 91.350 97.273 103.186 109.135 115.070
Final Dry Gas Mtr Vol 96.285 102.202 108.147 114.076 120.040
Net Dry Gas Mtr Vol.. 4.935 4.929 4.961 4.941 4.970
Net Wet Test Mtr Vol. 5.000 5.000 5.000 5.000 5.000
Run Time (min.sec)... 4.18 5.30 6.47

GAMMA ....veveeeeeees 1.019 1.032 1.032

DHE  ticvecenceseees 2.019 1.969 1.988

G-4

e e
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' DRY GAS METER CALIBRATION
l BOX NUMBER: 15
DATE: 11-28-1990 ,
BAROMETRIC PRESSURE: 30,260
I OPERATOR: dP
LEAKRATE (CFM): 0.000
. Delta"’H ® % o PO 8 s s s se0w 5.00 3.00 2-00 1-00 0050
Avg Dry Gas Mtr Temp. 82.0 83.2 85.8 82.7 80.2
Avg Wet Test Mtr Temp 79.0 80.0 81.0 81.0 81.0
Init Dry Gas Mtr Vol. 410.714 416.792 428.929 435.009 441.060
Final Dry Gas Mtr Vol 415.785 421.837 433.992 440.054 446.114
Net Dry Gas Mtr Vvol.. 5.071 5.045 5.063 5.045 5.054
I Net Wet Test Mtr Vol. 5.010 5.000 5.000 5.000 5.000
Run Time (min.sec)... 3.51 4,58 6.05 8.20 11.38
' GAMMA +.vvvveveeennes  0.982 0.990  0.992 0.992 0.987
DH@ et ases e s saasen 1.658 1.665 1.663 1.569 1.536
' G-5

LR MR ot G 5 e ALY . o . Vo
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CORPOAATION

Customer : U.S. NAVY Serial : 80264
Date : 01929-90

1 2 3 ’
30.20 30.20 30.20
2.00 0.75 6.00

CALCULATION DATA FOR RUN
l. Barometric Pressure, P(B)
2. Orifice Setting, Delta H

..

Finial Reading (Box)
. Initial Reading (Box)
10. Volume, V(B) Cubic Feet

143.263 154.754 166.622
132.505 143.951 155.809
10,758 10,803 10.813

3. Finial Reading (Test) ¢ 762.347 773.756 785.594
4. Initial Reading (Test) ¢ 751.617 763.050 774.815
5. Volume, V(T) Cubic Feet : 10.730 10.706 10.779
6. Temp Initial T(T(I)) F : 71 71 70

7. Temp Finial T(T(F)) F : 71 70 70

8.

9

11. Temp Initial T(B(I)) F 75 76 17

12. Temp Final T(B(F)) F N 76 81

13, Elapsed Time, Minutes : 14.0 22,0 - 8.0
Delta H(a) : 1.8800 1.7455 1.8080
Gamma : 1.0019 0.9995 0.9992

2t) Mo g Bl d

Calibration Performed By

[ 1Y

NUTECH CORPORATION = PO. BOX 12425 » RESEARCH TRIANGLE PARK, N.C. 27709 * 919/682-0402 ———J
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DRY GAS METER CALIBRATION

BOX NUMBER: 14

DATE: 01-16-1991
BAROMETRIC PRESSURE: 30.120
OPERATOR: dF

LEAKRATE (CFM): 0.000

Delta-H e e e 5.00 3.00 2.00 1.00 0.50
Avg Dry Gas Mtr Temp. 83.2 84.0 84.7 83.8 83.2
Avg Wet Test Mtr Temp 80.0 80.0 g0.0 80.0 80.0

Init Dry Gas Mtr Vol. 465.021 471.110 477.207 483.320 489.436
Final Dry Gas Mtr Vol 470.086 476.188 482.29%5 488.415 494.539

Net Dry Gas Mtr Vol.. 5.065 51078 5.088 5.095 5.103

Net Wet Test Mtr Vol. 5.000 5.000 5.000 5.000 5.000

Run Time (min.sec)... 4.21 5.34 6.52 9.26 13.05

GAMMA .. ...... e e e 0.981 0.985% 0.986 0.986 0.984

DHE  ..... ..., . 2.138 2.098 2.125 2.009 1.934
G-7
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DRY GAS METER CALIBRATION

BOX NUMBER: 17

DATE: 01-17-1991
BAROMETRIC PRESSURE: 30.210
QPERATOR: rem

LEAKRATE (CfM): 0.000

Pelta-H ............. .00 3.00 2.00 1.00 0.50
Avg Dry Gas Mtr Temp. 82.3 83.7 84.0 80.2 2.0
Avg Wet Test Mtr Temp 78.0 79.0 79.0 - 81.0 83.0

Init Dry Gas Mtr Vol. 260.8%91 266.905 272.914 282.%926 288.92¢
Final Dry Gas Mtr Vol 265.906 271.913 277.932 287.925 293.939

Net Dry Gas Mtr Vol.. 5.015 5.008 5.018 4.999 5.013
Net Wet Test Mtr Vol. 5.000 5.000 5.000 5.000 5.000
Run Time (min.sec)... 4.18 5.32 &

GAMMA .. ... ........ A 0.993 1.000 1.001 0.996 0.994
8 2.071 2.08&0 2.012 1.974 1.929
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DRY GAS METER CALIBRATION

BOX NUMBER: 15

DATE: 12-31-1990
BAROMETRIC PRESSURE: 30.250
OPERATOR: dP

LEAKRATE (CFM): 0.000

Gl G G N D S I = "

DEIta"H P R R T SR, 5.00 3.00 2.00 1.00 0-50
Avg Dry Gas Mtr Temp. 86.5 85.5 86.3 86.2 85.0
Avg Wet Test Mtr Temp 89.0 89.0 88.0 88.0 86.0
Init Dry Gas Mtr Vol. 64.985 71.078 77.067 83.178 89.289
Final Dry Gas Mtr Vol 69.953 76.062 82.170 88.265 94.365
Net Dry Gas Mtr Vol.. 4.968 4.984 5.103 5.087 5.076
Net Wet Test Mtr Vol. 5.000 5.000 5.000 5.000 5.000
Run Time (min.sec)... 3.52 4.56 6.03 8.24 11.28
l GAMA & & & & &5 & & & & & & 88 8 & 01990 0.99..0 00972 0'977 00982
i DHe@ ceeceesesacansas 1.728 1.691 1.687 1.626 1.507
' c-9
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DRY GAS METER CALIBRATION

BOX NUMBER: 18

DATE: 01-18-1991

BAROMETRIC PRESSURE: 30.190

OPERATOR: rtm

LEAKRATE (CFM): 0.000

Delta-H .i.cvveoneannns 5.00 ~3.00 2.00 1.00 0.50
Avg Dry Gas Mtr Temp. .78.0 77.3 77 .5 76.7 76.0
Avg Wet Test Mtr Temp 68.0 69.0 70.0 . 71.0 72.0
Init Dry Gas Mtr Vol. 409.723 416.147 422.614 430.167 436,659
Final Dry Gas Mtr Vol 415.084 421.528 428.012 435.582 442.098
Net Dry Gas Mtr Vol.. 5.361 5,381 5.398 5.415 5.439
Net Wet Test Mtr Vol. 5.000 5.000 5.000 5.000 5.000
Run Time (min.sec)... 4.28 5.44 7.03 9.49 13.23
GAMMA ... ..ot esnvanne 0.939 0.937 0.935 0.931 0.925
DHe@ R 2.171 2.157 2.182 2.127 1.986

A
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APPENDIX H
RESUMES OF TEST PERSONNEL
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DREK A. NEWTON
1984

1984-1986

1987-Present

RESUME

Mechanical Engineer

B.S. Mechanical Engineering
Cal Poly State University
San Luis Obispo, CA

Research and Development Engineer
VETCO Offshore, Inc.
Ventura, CA

Mechanical Engineer

Coal/Air Department

Naval Energy and Environmental
Support Activity

Port Hueneme, CA



MANUEL L. PEREZ
1979-1980

1981-1983

1983-1984

1985-Present

RESUME

Engineering Technician

Engineering Technician Aid
Frequency Management Division
Point Mugu, CA

Student Aid

Energy Office

Navy Energy Support Office
Port Hueneme, CA

Engineering Aid

Coal/Air Department

Naval Energy and Environmental
Support Activity

Port Hueneme, CA

Engineering Technician

Coal/Air Department

Naval Energy and Environmental
Support Activity

Port Hueneme, CA
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CYNTHIA HELEN RUF
1987

1987-1988

1989-Present

RESUME

Mechanical Engineer

B.S. Mechanical Engineering
University of Illinois
Champaign-Urbana, IL

Mechanical Engineer

Professional Development Program
Naval Facilities Engineering Command
Alexandria, VA

Mechanical Engineer

Coal/Air Department

Naval Energy and Environmental
Support Activity

Port Hueneme, CA



ROBERT W. SAUNDERS

1985-Present

1934

1983-1984

1979-1982

1971

RESUME

Mechanical Engineer

Mechanical Engineer

Coal/Air Department

Naval Energy and Environmental
Support Activity

Port Hueneme, CA

B.S. Civil and Environmental Engineering
New Jersey Institute of Technology
Newark, NJ

Structural Design Draftsman
Research Cottrel, Inc.
Somerville, NJ

Field Service Engineer
Research-Cottrell, Inc.
Somerville, NJ

A.A.S, Electrical Engineering Technology
Middlesex County College
Edison, NJ




RESUME
BRIAN Y. QUIL, PE. : Mechanical Engineer
1985 ~ B.S. Engineering and Chemistry
- California State University Northridge
Northridge, CA
1985-1987 Mechanical Engineer

Mobile Utilities Support Equipment Office
Naval Energy and Environmental

Support Activity

Port Hueneme, CA

1987-Present Mechanical Engineer
Coal/Air Department
Naval Energy and Environmental
Support Activity
Port Hueneme, CA
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DAVID J. COOK
1990

1990-Present

RESUME

Environmental Engineer

B.S. Environmental Engineering
Cal Poly State University
San Luis Obispo, CA

Environmental Engineer
Coal/Air Department

Naval Energy and Environmental
Support Activity

. Port Hueneme, CA

£
.




RESUME

CHRISTOPHER P. BOYNTON : ENGINEERING AIDE

6/90-12/90 : Engineering Co-op
- Coal/Air Department
Naval Energy and Environmental
Support Activity
Port Hueneme, CA

1988-Present Mechanical Engineering Student
University of the Pacific
School of Engineering
Stockton, CA
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