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EXECUTIVE SUMMARY

The Naval Energy and Environmental Support Activity performed chremium
emission tests on chrome plating and chromic acid ancdizing operations at

Building 32, Naval Aviation Depot, Alameda, California. We performed the
tasts during April 15-18, 1991,

We measured outlet emissions on lines G, L, and M. We also measured
emissions between the wet scrubber and fiber bed filter on line M.

The table below summarizes the test results.

SUMMARY OF RESULTS

AVERAGE CHROMIUM  AVERAGE CHROMIUM

SAMPLE EMISSION RATE EMISSION FACTOR
LINE LOCATION (ng/hx) (mg/Amp-hr)
G QUTLET < 4,689 '< 0.0041
L OUTLET < 9.964 < 0.0010
M OUTLET < §.999 < 0.0006
M : MIDDLE 4725.4 0.5037

Note: Results based on TMA/ARLI total chromium analysis.

Lines G, L, and M comply with Bay Area Air Quality Management District's
0.015 mg/Amp-hr chromium emission limit.
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1.0 INTRODUCTION

The Naval Energy and Environmental Support Activity (NEESA) performed
chromium emission tests at Building 32 Plating Facility, Naval Aviation Depot
(NAD), Alameda, California. We tested sources $3201 to 53209 as required by
BAAQMD Authority to Construct 574. Appendix E, pages E-1 to E-8, includes a
copy of the Authority to Construct. We measured chromium emissions from three
tank ventilation exhaust lines (G, L, and M).

2.0 BACKGROUND

Another source test company performed the initial startup chromium
emission tests for NAD Alameda's new plating facility. Due to a lack of
consistent results and fallowing an examination of the emission control
devices, Western Division, Naval Facilities Engineering Command scheduled
HEESA to perform additional tests. The bullding contractor discovered a
dasign deficiency in the control devices which caused high chromium
concentrations in the recirculating scrubber water, Apparently wet scrubber
recirculation water drained through the Chevron demister and into the demister
sump. When the demister sump overflowed, this highly concentrated chromic
acid solution ran back into the wet scrubber sump. Appendix E, pages E-9 to
E-14, explains the design deficiencies in greater detail. Prior to our
emission tests, the contractor made repairs to correct this problem,
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3.0 SOQURCE EMISSION TEST SCHEDULE

\

Figure 1 shows our emission test schedule. During tests where two l///
probes were In the stack (in approximately the same plane), the minimum
distance between one probe nozzle and the other probe was 4.8 inches.

ventilated by exhaust lines G, L, and H. All exhaust lines are controllsd by
a demister, a wet scrubber, and fiber filter bed. Appendix E, pages E-14

through E-20, contains plating shop design drawings and schematics of each ‘ﬁﬂp Jﬂ
control device. Lg ‘.;d’

" u@( o

Table 1 lists the hard chrome plating and chromic acid anodizing tanks ///////

TABLE 1: EXHAUST LINES AND PROCESS TANKS b

Control Tank Source = Area Contents Temp

Exhaust Line - Process Devices® Rect. No.” Gals (ft) (oz/gal) (°F)

- <

\ G - Chromic Acid Anodize A3207 ° G-1 - §3201 2400 16 x 4 10-12 cro3 95 &//

G-2 83202 1200 8 x 4 10-12 Cro3 95

L - Hard Chrome Plate A3212 L-1-783203 1400 8 x &4 30-33 Cro3 140
L-27 532064 16400 8 x & 30-33°Cro’ 140

L-3% 83205 1500 7 x 4 30-33 Cr03 140

L-4©783205 1500 7 x 4 30-33 Cro3 140

M - Hard Chrome Plate A3213 M-1 < 53206 700 6 % 3 30-33 Cro3 140 Vs

M-27 83207 700 6 x 3 30-33 Cro3 140

M-3 7 83208 700 6 x 3 30-33 Cr03 140

M-4 83209 700 6 x 3 30-33 Ccrod 140

3 Control system identification numbers from Authority to Construct 574,
Source identification numbers from Authority to Construct 574.
€ Tank rectifiers L-3 and L-4 are on one tank §3205 (14 x 4).

We performed four outlet tests on line G. Line € ventilates two chromic
acid anodizing tanks. During, tests on line G, plating shop perscnnel placed
four aluminum sheets (36.5 ft* surface area each) in anodizing tank G-1 and
also placed parts in tank G-2. The tank load data sheets in Appendix B
contain complete descriptions of parts loaded into the tanks.

We performed three outlet emission tests on lime L. Exhaust line L V/r
ventilates three hard chrome plating tanks. During the tests, plating shop
personnel placed four anodes (7.6 ft“ surface area each) in each tank for a
total of 30.4 ft° of plating surface in each tank.

We performed three outlet tests and two midline (between the wet
scrubber and fiber bed filter) tests on line M. Line M pulls air from four

hard chrome plating Eanks. During the source tests, each tank contained four
small anodes (1.5 ft® surface area each).




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 {mpingement
mathod).

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 &nd Hexavalent Chremium Emissions From
Stationary Sources.

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

The CARE 425 sampling train is a modified EPA Methoed 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 sodiup 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,

e i S

s
For control device outlet emission tests, mintmum sample volume u//,
(corrected to standard conditions) is 120 cubic feet.

We initially wash the sampling train at our laboratory using the
following procedure., After a detergent wash, we soak all parts wich 1:1 HNO
for a minimum of three hours, rinse with deionized water, and finally rinse
with 0.1N NaQH solution. We do not analyze probe liner preparation rinses for
chromium. The 0.1N NaCH sample recovery wash (post test) serves as the sample
train wash (pre test) for the next test run.

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 L//
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.

Normally, we do not split the samples for both hexavalent and total b////
chromjum analysis. We assume all chromium emissions to be hexavalent and

analyze samples for total chromium. However, this time we had a laboratory

analyze samples, from two oqutlet tests on each exhaust line for both
hexavalent and total chromium.
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4,0 CHAIN OF CUSTODY

LINES G, L, M L

Sample Cellection: Newton, Cock, Quil, Yea
Tank Load Data: Yea, Newton
Sample Recovery: Newton, Yee
Sample Transport: MNewton, Yee

Bay Area Air Quality Management District "
15,16 APR 91 Site Wisit: Chuck McClure
Source Emission Testing
900 Ellis Street
160 GCovernment Center
San Francisco, CA 94109
{415) 771-6000

Sample Analysis: Mark Hudnall
Thermo Analytfcal v
160 Taylor
Monrovia, CA 91016
(818) 357-3247

Analytical Technologies Incorporated
11 East Qlive Road

Pensacola, FL 32514 Cf"’
(904) 474-1001

Actn: John Hawkins
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5.0 RESULTS

Table 1 (section 3.0) lists chromium process data for each exhaust line

v

Table 2 shows chromium emission test results. Table 3 displays other emission

test data.

The test results presented in Table 2 are based on total chromium
analysis performed by Thermo Analytical/ARLI Laboratory in Momrovia,
California. We had all samples analyzed by two laboratories. The first lab,
Analytical Technologies (ATI) in Pensacola Florida, was unable to provide a
detection limit low enough to demonstrate compliance of line G. ATI alse had
preblems initially with the samples that contained filters. ATI reanalyzed
and obtained more realistic results. Appendix D contains tables which show
results based on both laboratory analysas. Final results are consistent with
each other.

Appendix A contains laboratory 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 trests.
Appendix C contains our field emission test data sheets. Appendix D
summarizes the emission test results and contains sample calculations.
Appendix E contains dlagrams of the wet gscrubber, fiber filter bed, and
ventilation exhaust lines. Appendix E alsc includes Authoricty to Construct
574 and a letter to BAAQMD discuseing repairs made to the contrel devices
prior to these tests. Appendix F lists our HP-41C calculator program
"Nomokin" used instead of a nomograph to determine isckinetic sampling
parameters during testing. Appendix G contains equipment calibration sheets,
Appendix H contains resumes of NEESA test personnel.

o

~/’/’




TABLE 2: CHROMIUM EMISSION TEST RESULTS

CHROMIUM  AIR CHROMIUM : CHROMIUM
SAMPLE  SAMPLE  EMISSION AVERAGE  EMISSION ﬁﬂ‘

WEIGHT  VOLUME RATE  AMPERES FACTOR 64
TEST (mg) (m3) (mg/hr)  (Amp) (mg/Amp-hr) O'ﬁ
G-1-OUT < 0.00038 4.583 < 4.066 996 < 0.0061- (/
G-2-0UT <« 0.00038 4.428 < 4.347 996 < 0.0044~
G-3-0UT < 0.00042 4.047 < 4.969 1274 < 0.0039~
G-4-0UT < 0.00047 4,302 < 5.37§ 1274 < 0.0042-
AVERAGE < 4.689 < 0.0041
L-1-0UT < 0.00040 3.160 < 6.528 9812 < 0,0007 «
L-2-0UT 0.00128  3.426 18.662 9812 0.0019+
L-3-0UT < 0.00045 4.644 < 4,701 10640 < 0.0004~
AVERAGE < 9.964 ' < 0.0010
M-1-0UT  0.00322 8,993 11.280 9387 0.0012 »
M-2-0UT < 0.00048 4.301 < 3.524 9406 < 0.0004°
M-3-0UT < 0.00042 4,235 < 3.194 9362 < 0.0003~
AVERAGE < 5.999 < 0.0006
M-1-MID 0.78738 5.610 4139.2 9406  0.4401
M-2-MID 1.03569 5.302  5311.6 9362 0.5674
AVERAGE 14725.4 0.5037

Hote: Results based on TMA/ARLI total chrome analysis.

TABLE 3: CHROMIUM EMISSION TEST DATA

NOZZLE SAMPLE AIR SAMPLE STACK STACK
DIA.  TIME VOLUME ¥ H20 FLOW VELOCITY ISO

TEST DATE (in.) (min.) (dsef) (%) (dscfm) (fpm) (%)
G-1-0UT 15APR91L 0.198 240  161.82 1.8 28727 3106 103.1
G-2-0UT 15APR91 0.192 240  156.37 1.7 30090  3247. 101.2
G-3-0UT 16APR9L 0.186 240 142,90 1.9 28263 3061 104.5
G-4-0UT 16APR91 0.191 240  151.91 1.9 28705 3115 104.1 J
1-1-0UT 15APR91 0.184 180  111.57 1.7 30432 3284 103.6 {fo
L-2-0UT 15APR91 0.195 180  120.96 1.6 29475 3171 103.3
L-3-0UT 16APRI1 0,198 240  163.97  1.8. 28745 3112 104.4
M-1-QUT 17APR91 0,195 480  317.55 1.8 18549 3092 104.4
M-2-OUT 17APRS1 0,191 240  151.88 1.9 18421 3081 104.9
M-3-0UT 18APRO1 0.186 240  149.55 1.6 19081 3167 105.1
M-1-MID 17APR91 0,234 240 198.09 1.9 17355 2817  99.6
M-2-MID 18APRS1 0.233 240  187.23 1.8 16004 2587 103.0
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QUALITY ASSURANCE SAMPLE AND BLANK ANALYSIS

ATI ™A
ANALYSIS  CHROMIUM  CHROMIUM
TARGET ANALYSTS  ANALYSIS

SAMPLE 1ID. 4 (mg/1) (mg/1) (mg/1)
30.3 ppb CHROMIUM QA 36 0.030% 0,014 0.015
96.8 ppb CHROMIUM QA a7 ¢.0972 0.058
15.4 ppb CHROMIUM QA 39 0.015% 0,008 0.008
0.1N NaOH BLANK 38 BDL < 0.005, @ -----
0.1N NaOH/FILTER BLANK 49 BDL 0.011° < 0.001
POST RECOVERY RINSE (M-2-0UT)S 34 BDL < 0.005 < 0,001
POST RECOVERY RINSE (M-1-MID)® 35 BDL < 0.005 0.003

2 The QA sample concentration targets must be lnaccurate. We suspect \///
a dilution error was made during QA sample preparation. Both labs

report similar numbers far the QA samples so we believe the labs are
accurate, TMA reanalyzed sample 36 and obtained 0.014 mg/1,

b oATI analysis of samples with filters, e.g. 49, are questionable.
ATI digested the filters which is contrary to CARB 425. ATI initially
reported phenomenally high numbers (1 mg/l) for all samples with

filters (samples labeled IMP2). We believe TMAs results on IMP2
samples are more accurate,

€ The post recovery rinse samples represent an extra rinse (=50ml) of L//
the probe, nozzle, and impingers. This rinse followed our normal

sample recovery procedures. We analyzed these extra rinses to verify
that our recovery methods are adequate.




c)‘.-.l\b AnalyticalTechnologies,inc.

f1 EAST QLIVE ROAD

PENSACOLA, FLORIDA 22514

PHONE {§04) 474- 1001

NEESA . Lab I.D.#: 91-2768
CODE 111C1 Order Number: P42253
ATTN: DREK NEWTON Order Date: 04/19/91
PORT HUENEME CA 9$3043-0000Q Client: 14012
Sampled By: NEESA
Sample Date: H/S
Sample Time: N/S
Project Number: N6258391P3506 N/S = Not Submitte”
Project Name: NAD ALAMEDA
Sample Site: NAD BLDG 32
Sample Type: AIR
Lab ID Sample ID Parameter Units Results Detection
Limit
2768-1 13 CHROMIUM, HEXAVALENT MG/L BDL 0.01
2768~2 14 CHROMIUM, HEXAVALENT MG/L BDL 0.01
2768-3 15 CHROMIUM, HEXAVALENT MG/L BDL 0.01
2768-4 lé .CHROMIUM, HEXAVALENT MG/L BDL 0.01
2768-5 17 CHROMIUM, HEXAVALENT MG/L BDL 0.01
2768-6 18 CHROMIUM, HEXAVALENT MG/L BDL 0.01
2768-7 19 CHROMIUM, HEXAVALENT MG/L BDL 0.01
2768-8 20 CHROMIUM, HEXAVALENT MG/L BDL Q.01
2768-9 21 CHROMIUM, HEXAVALENT MG/L BDL 0.01
<768-10 25 CHROMIUM, HEXAVALENT MG/L BDL 0.01
. 2768-11 26 CHROMIUM, HEXAVALENT MG/L BDL g.01
2768-12 27 CHROMIUM, HEXAVALENT MG/L BDL 0.01
2768-13 31 CHROMIUM, HEXAVALENT MG/L 2.85 0.01
2768-14 32 CHROMIUM, HEXAVALENT MG/L 0.06 0.01
2768-15 33 CHROMIUM, HEXAVALENT MG/L 0.76 0.01
2768~16 40 CHROMIUM, HEXAVALENT MG/L ‘3,06 0.01
2768-17 41 CHROMIUM, HEXAVALENT MG/L 0.41 0.01
2768~18 42 CHROMIUM, HEXAVALENT MG/L BDL 0.01
2768-19 43 CHROMIUM, HEXAVALENT MG/L BDL 0.01
2768-20 44 CHROMIUM, HEXAVALENT MG/L BDL 0.01
2768-21 45 CHROMIUM, HEXAVALENT MG/L BDL 0.01
2768-22 46 CHROMIUM, HEXAVALENT MG/ L BDL 0.01
2768-23 47 CHROMIUM, HEXAVALENT MG/L BDL 0.01
2768-24 48 CHROMIUM, HEXAVALENT MG/L BDL 0.01
cmments: Method Reference: California Air Resource Board, Method 424.
'C BDL = Below Detection Limits.
B
Approved By : i ;
I page 1 * end of repor
l A-4
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‘:)5\ AnalyticolTechnologies, inc.

11 EAST QLIVE ROAD
PENSACOLA FLORIDA 32314

PHONE (904) 474-1001"

BDL = Below Detection Limits.

Approved By
Page 1

A-6

: . "féh;iZ%a

NEESA Lab I.D.§: .91-2768A
CODE 111Cl Order Numbers: P42628
ATTN: DREK NEWTON Order Date: . 05/01/91
PORT HUENEME CA 93043-0000 Client: 14012
Sampled By: NEESA
Sample Date: N/S
Sample Time: N/S
Progect Number: N6258391P3506 N/S = Not Submitter
Project Name: RAD ALAMEDA
Sample Site: NAD BLDG 32
Sample Type: AIR
Lab ID Sample ID Parameter Units Results Detectio..
' Limit
. 2768A-1 13 CHROMIUM MG/L BDL 0.005
2768A-2 14 CHROMIUM MG/L BDL 0.005
2768A-3 15 CHROMIUM MG/L BDL 0.005
2768A-4 le CHROMIUM MG/L BDL 0.005
2768A-5 17 CHROMIUM MG/L BDL 0.005
2768A-6 18 CHROMIUM MG/L BDL Q.005
2768A~-7 19 CHROMIUM MG/L BDL 0.005
276BA-8 20 CHROMIUM MG/L 0.005 0.005
2768A-9 21 CHROMIUM MG/L BDL 0.005
2768A-10 25 CHROMIUM MG/L BDL 0.005
276BA-11 26 CHROMIUM MG/L BDL 0.005
2768A-~-12 27 CHROMIUM MG/L BDL 0.005
2768A-13 31 CHROMIUM MG/L 3.2 G.005
2768BA-14 32 CHROMTIUM MG/L 0.11 0.005
2768A-15 213 CHROMIUM MG/L 1.0 0.005
2768A-16 40 CHROMIUM MG/L 3.8 0.005
2768A~17 41 CHROMIUM MG/L 0.59 0.005
2768A-18 42 CHROMIUM MG/L 0.066 0.005
2768A-19 43 CHROMIUM MG/L BDL 0.005
2768BA-20 44 CHROMIUM MG/L BDL 0.005
2768A~-21 45 CHROMIUM MG/L 0.006 0.005
2768A-22 46 CHROMIUM MG/L BDL 0.005
2768A-23 47 CHROMIUM MG/L BDIL, 0.005
2768A-24 48 CHROMIUM MG/L BDL 0.005
Comments: Method Reference: California Air Resources Board, 425.

- enda of repor
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l é AnalyticalTechnologies,inc.
11 EAST OLIVE ROAD PHONE {204 474- 1001
l PENSACOLA. FLORIDA 32514
l NEESA : Lab I.D.#: 91-2776
CODE 111C1 Order Number: P42264
ATTN: DREK NEWTON Ordex Date: 04/19/91
' PORT HUENEME CA 93043-0000 Client: 14012
" Sampled By: NEESA
Sample Date: K/S ‘
I Sample Time: N/S '
Project Number: N6258391P350 N/S = Not Submitte+
Project Name: WHAD ALAMEDA ;
Sample Site: BLDG 32 !
I Sample Type: AIR
{
- Lab ID Sample ID Parameter Units Results Detection
I Limit
2776~1 1 CHROMIUM MG/L BDL 0.005
2776~2 2 CHROMIUM MG/L BDL 0.005
I 2776-3 3 CHROMIUM MG/L BDL 0.00S
2776~4 4 CHROMIUM MG/L 0.009 0.005 |
2776-5 5 CHROMIUM MG/L BDL 0.005 !
2776-6 6 CHROMIUM MG/L BDL 0.005
l 2776-7 7 CHROMIUM MG/L BDL 0.005 .
2776-8 8 CHROMIUM MG/L . BDL 0.005 |
2776-9 9 CHROMIUM MG/L BDL 0.005 '
2776-10 10 CHROMIUM MG/L BDL " 0.00S
I 2776~11 11 CHROMIUM MG/L BDL 0.005 ;
2776-12 12 CHROMIUM MG/L 0.007 0.005 |
2776=-13 22 CHROMIUM MG/L BDL 0.005
2776-14 23 CHROMIUM MG/L BDL 0.005
2776-15 24 CHROMIUM MG/L BDL 0.005
2776-16 28 CHROMIUM MG/L BDL 0.005
2776=-17 29 CHROMIUM MG/L BDL 0.005
2776-18 30 CHROMIUM MG/L 0.006 0.005 .
2776-19 34 CHROMIUM MG/L BDL 0.005 -
2776-20 35 CHROMIUM MG/L BDL 0.005 -
2776=21 38 CHROMIUM MG/L BDL 0.005
2776~22 36 CHROMIUM _ MG/L 0.014 0.005
2776~23 37 CHROMIUM MG/L 0.058 0.005
2776-24 39 CHROMIUM MG/L 0.008 0.005
I2776-25 49 CHROMIUM MG/L 0.011 0.005

lcOmments: Method Reference: cCalifornia Air Resources Board, 425,

BDL = Below Detection Limits.
Approved By : @W\\LM
1

end of repor&_
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CHROMIUM EMISSION TEST
COVERY SHEET -

I-ou7

{ 1 1. Preweigh countainer #1.

( ] 2. Rinse the front half using 0.1N NaOH into container #1l.

[ 1 3. Weigh container #1. :

[ 1 4. Record sample identification here-'/iéi

Tare " Final Sample -
Weight Weight Weight
219 /20,05 | §8.0%

[ ] 5. Preweigh container {2,

(1 6. Shake the f£irst impinger well and drain through arm into contaliner #2.
DO NOT SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain
through the arm i{nto container #2.

[ ] 7. Weigh container #2. ’

[ 1 8. Racord sample identificatiaon here / 6/

Tare Final Sample
Weight Weight Weight
p—
2164 | 180.45| 4L £1
{1 &, Preweigh container #3,

— e —

10. Shake the second impinger well and drain through the arm into

container 3. DO NOT SEPARATE THE IMPINGERS. Add NaOH ringe, shake
well and drain through the arm into container #3,

11. Veigh container #3,
12, Carefully place the filter into container #3,

13. Record sample identification here

Tare Final Sample
Weight Weight Weight

32.22 | 17719 | 14481

%4. Mark the fluid levels on the containers.
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m/1

HROMIUM EMISSION TEST
RECOVERY ¢ SHEET

ouT

Preweigh container {1.

p—
[- ¥

R

. Preweigh container 2.
. Shake the first ifmpinger well and drain chrough arm into container #2.

2 Rinse the front half using O.1IN NaOH into container #1.
L/{f3 Weigh container #1.
{u{'a Record sample ldentification here 4{239
Tare Final Sample
Welght Weight Weight
32,3 123 85 100, (57 :
g

DO NQOT SEPARATE THE IMPINGERS. Add NaDH rinse, shake well and drain

through the arm into container #2.

. Welgh container #2. (
. Record sample {dentification here /
Tare Final Sample
Welght Veight Weight
32.32 /73.24 %0. %

[/1}9

f///;l.
ﬁn.

] 13.

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 contalner #3.
Weigh container #3.

Carefully place the filter into container ¢3. f}i{
Record sample identifi{cation here }

Tare Final Sample
Weight Weight Welight

32 4, 167490 | 15474

M/l_a .

Mark the fluid levels on the containers.
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CHROMIUM EMISSION TEST
RECOVERY SHEET

G-3-0urT

et et it b

1. Preweigh container #l.
2. Rinse the front half using 0.1H NaOH into container {1.
3. Weigh container {1, .
4. Record sample identification here o) &
Tare " Final Sample:
Weight Weight Wetght

32.2¥ /.0l | 138 32

. Praweigh container #2,

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

7. Welgh container #2.

8. Record sample identification here 23

G

Tare Final Sample
Weight Weight ~ Weight

32.50 [F9.93| /972 43

[y —

9. Preweligh 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.
12. Carefully place the filter into container §3.
13. Record sample identification here

7
Tare Final Sample
Weight Weight Weight
32,29 LY, fo| |BR.5/1

] 14. Mark the fluid levels on the containers.
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CHROMIUM EMISSION TEST
- 4- T RECOVERY SHEET

] 1. Preweigh container #1..

[

[ ] 2. Rinse the front half using 0.1N RaOH into conCainer #1.
[ ] 3, Weigh container #1.
{1

4. Rscord sanple identification here, 25

Tare " TFinal Sample
Welight Weight Welght

32.04 | R2.20| ¢89. 22

5. Preweigh container §#2,
]

. Shake the first impinger well and drain through aim into container #2.
DO ROT SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain
through the arm inte container #2.

[ ] 7. Weigh container #2.

8

[,] . Record sample identification here ;2Cb
Tare Final Sample
Weight Weight Weight

323.5% (2. 853 /¢ 2.28

[ ] 9. 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.
[ ] 12. Carefully place the filter into container #3.
[ ] 13. Record sample identification here 3 77

Tare Final Sample
Weight Welghe Weight

32.1¢ 1543 |22.58

(] 14. Mark the fluid levels on the containers.
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?i;:;/ Preweigh container {#1. : Q{
2

CHROMIUM EMISSION-TEST
RECOVER SHE

b= 1~

[ Rinse the front half using C.1N NaOH into container #1 ' ‘H*?|
[/,3. Velgh concainer {1, | "7 5
[/] 4. Record sample identification here

Tare Final Sample
Veight Welight Weight

22— | A 112,060

22,21 )y4,77

. Preweigh container #2,

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

)

] 7. Weigh container 2. 52;“
(/T 8. Record sample identification hera
Tare Final Sample
Weight Weight Weight

J778e+ 146,03

32:03 [ 78,06

] 9. Preweigh container {43,

10. Shske 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.

— —
S

— e r—

Tare
Weight

Final
Welight

12. Carefully place the filter into container #3. cf:>
13. Record sample identification here

ra

Sample
Weight

22,70

(74, YL

[39.7 G

[ 1 14, Mark the fluid levels on the containers,
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MIUM EMISSION TEST
- CHR COVERMI SHEET

-2 —0ouUT

9]/ 1. Preweigh container #l.

2, Rinse the front half using 0 1IN NaOH inte container ¢l,
3. Weigh container #1.
b | &

[/{ . Record sample identification hera
Tare Final Sample
Weight Weight Weight
21.93 /151 66l 11973

P S P

T ) .2. Preweigh container §Z.

[A/E. Shake the first impinger well and drain through arm into container #2.
. DO NOT SEPARATE THE IMPIRGERS. Add NaOH rinse, shake well and drain

' through the arm into container §2,

1 7. Weigh container {2,

{~T 8. Record sample identification hera I-?'

Tare Final Sample
Weight Weight Weight

31,95 /1&F.51 155.5¢

["/f 9. Preweigh container #3.
[A710. Shake the second impinger well and drain through the arm into
container #§#3. DO NOT SEFPARATE THE IMPINGERS. Add NaOH rinse, shake
well and drain through the arm into container #3.
(/]/11 Weigh container #3.
12. Carefully place the filter into containgr #3.
] 13. Record sample identification here

Tare Fi.nai Sample
Weight Weight Weight

31, #5 15397 | 122.22

s

[/]/ 14, Mark the fluid levels on the containers.
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CHROMIUM EMISSION TEST
RECOVERY SHEET

L= 3-0UT

( 1 L. Preweigh container #§1.,
1 ] 2. Rinse the front half using 0 1N NaOH intc container #1.
[ ] 3. Weigh container #1,
[ ] 4. Record sample identification here /9
Tare " Final Sample -
Weight Weight Veight

32.30 | 42,941 1/0. 64/

5. Preweigh container #2.

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

[ ] 7. VWeigh container #2,

8. Record sample identification here 20

Tare Final Sample
Veight Veight Weight

2202 | 210,83| (& #/

[ 1 9. Preweligh container #3.

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

( 1 11, Weigh container #3.

[ ] 12. Carefully place the filter intoc container #3.

{ ] 13. Record sample identification here_ 2.}

Tare Final Sample
Waight Weight Weight

31, 65 19924 | 57,59

[ ] 14, Mark the fluid levels on the containers.
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CHROMIUM EMISSION TEST

M_ ’- w-r RECOVERY SHEET

1. Preweigh container #1.

)
} 2, Rinse the front half using O.1N KaOH into container #1.
] 3. Weigh container #1.

)

4. Record sample f{dentification here. - #g

" Tare " Final Savple -
Weight Weight Veight

IRNTF RRe-C3 | /I44(,

] 5. Preweigh container #2.

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

] 7. Weigh container #2. ‘s[

] 8. Record sample identification here Y

Tare Final Sanple
Weight Weight Weight

2. 80 2646 | /73,66

e —

] 9. Preweigh container f§3.

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

] 11. Weigh container #3.

] 12. Carefully place the filter into container #3.

] 13. Record sample identiffcation here ;b

Tare Final Sample
Weight Weight Weight

3. 70 NN A

{ 1 14. Mark the fluid levels on the containers.
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- CHROMIUM EMISSION TEST
| _ RECOVERY SHEET

{ 1 1. Preweigh container 1.

{ ] 2. Rinse the front half using 0.1N NaOH inte container #l.

{ ] 3. Weigh container 1.

[ ] 4. Record sample {identification here: ‘é?é?

Tare - =~ Final Sample- g
Weight Weight Weigit
T 3159 (9.45] 137 86

[ ] 5. Preweigh container #2.

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

( ] 7. Weigh container #2,

[ ] 8. Record sample identification hers é;%?

Tare Final Sample
Weight . Weight Weight
39 227 42| (95.09

[]11.
[]12.

. Preweigh container §3.
. Shake rhe 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 inte container #3.

Weigh container #3.

Carefully place the filter into container #3.

[ ] 13. Record sample identificatlion here =_?0
Tare Final Sample
Weight Weight Weight
32./72 183 42| 15}, 29

[ ] 14,

B UE TN B N En S BN S B B G U R N &S GE e aE
&

Mark the fluid levels on the containers.
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CHROMIUM EMISSION TEST
RECOVERY SHEET

MaZedlT M- B=OUT

] 1. Preweigh container §l.
] 2. Rinse the front half using 0.1N NaOH into container #1.
] 3. Weigh container #1.
] 4. Record sample identification here '9@
Tare Final Sample
Weight Veight Weight

32 ¢ F /33.44| r00. #F

ke -

. Preweigh container 2.

At ot
h n

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

] 7. VWeigh container #2. '

8. Record sample identification here ﬁ’?’

Tare Final Sample
Welght Weight Weight
32 2o 203,33 |7 /)0F

a— ey p—

] 9. 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 chrough the arm into container #3. '

] 11. Weigh container #3.

] 12. Carefully place the f£ilter into °°“£ﬁép r #3.

] 13. Record sample identification here Jaa

. Shake the first impinger well and drain thfaugh arm inte container #2.

Tare Final Sample
Welight Weight Weight

Z2. 13755 145,94

[ ] 14. Mark the fluid levels on the containers.
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CHROMIUM EMISSION TEST
RECOVERY SHEET

p-MID M=l-MID

{ ] 1. Prewaigh container #1.

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

{ ] 3. Weigh container #1. ‘:§

( ] 4. Record sample identiflication hera ./

Tare Final Sample
Veight Weight Weight
F1.43 22, &0 (90, 3F

[ 1 5. Preweigh container #2. , !

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

[ ] 7. Weigh container #$2. 3

{ ] 8. Racord sample identification here 2

Tare Final Sample
Weight Weight Veight
(=
319 VR IIINIERY

— p—

— p— q—

] 1l

9. 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 inte contalner #3.

. Welgh container 3.
] 12. Carefully place the filter into conig?gsr #3.
] 13. Record sample identification here S

Tare Final Sample
Veight Weight Weight
F/. 90 200,82 | /6592

[ ] 14, Mark the fluid levels on the containers.
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CHROMIUM EMISSION TEST
RECOVERY SHEET

M-2- MNP M~2=-MD

] 1. Preweigh container #1.

] 2. Rinse the front half using O.1N NaOH iato container §l.
3. Weigh container #1.
o Racs 4o

4. Record sample ldentification hare

Tare Final Sampla
Weight Welght Weight

22,4 81,14 | 29866

I
1 5. Preweigh container §2. ] i
€. Shake the first impinger well and drain through arm into container #2.
DO NOT SEPARATE THE IMPINGERS. Add NaOH rinse, shake well and drain
through the arm inrc container $2.
] 7. Weigh container #2. '<//
] 8. Record sample identification here

Tare Final Sample
Welight Weight Weight

—_—

3237 209,04 | /F6-6 7

] 9. Preweigh container {3, _

] 10. Shake the second impinger well and drain through the arm into
container 3. DO NQT SEPARATE THE IMPINGERS. Add NaOH rinse, shake
well and drain through the arm into container #3,

11. Weigh container #3.

12. Carefully place the filter into contajner #3.

St St Bt

13. Record sample identification here ol
Tare Final Sample
Welght Weight Weight
3/"7’& og . S /F.08

{

. A-44

]} 14. Mark the fluid levels on the containers.
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- AMPERE-HOUR CALCULATION SHEETS
FIELD TANK LOAD DATA
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AMPERE-HQUR CALCULATION SHEET
NAVAL AVIATION DEPOT, ALAMEDA
BUILDING 32, RECTIFIERS G-1, G-2
CHROMIC ACID ANODIZE

4/15/91, LINE G

TESTS G-1-0UT, G-2-OUT

L AMP-HR READING 11302.3 20738.3
FINAL AMP-HR READING 147920.2 21235.6
TOTAL AMP-HRS 34879 497.3 3985.2
TIME, HRS (See Notql 4.0 4.0

Note: Time btwn amp~hour readings or test

time, whichever is longer.

AMPERE-HOUR CALCULATION SHEET
NAVAL AVIATION DEPOT, ALAMEDA
BUILDING 32, RECTIFIERS G-1, G-2
CHROMIC ACID ANODIZE

4/16/91, LINE G

TESTS G-3-OUT, G-4-OUT
RECTIFIER

G-2 7 TOTAL.

INITIAL AMP-HR READING 14790.2 212356

TFINAL AMP-HR READING 19507.3 21616.1

TOTAL AMP-HRS 4717.1 380.5 5097.6
TI}\&E, 5!1}8 (See Note) 4.0




AMPERE-HOUR CALCULATION SHEET
NAVAL AVIATION DEPOT, ALAMEDA
BUILDING 32, RECTIFIERS L-{ 1, L-2,L-3, L-4
HARD CHROME PLATE

4/15/91, LINE L

TESTS L-1-OUT, L-2-OUT

A TOTAL::

INTTIAL AMP-HR READSNG 92660.0
FINAL AMP-HR READING 115790.0
TOTAL AMP-HRS

2477990 228620 33E9a0
270572.0 383312  48383.0
231300  22773.0 154692 154890

7.8 7.8 7.8 7.8

AMPERE-HOUR CALCULATION SHEET
NAVAL AVIATION DEPOT, ALAMEDA
BUILDING 32, RECTIFIERS L-1,L-2, L-3, L4
HARD CHROME PLATE

4/16/91, LINE L

TESTS L-3-OUT
‘RECTIFIER.. ity
INITIAL AMP-HR READING
FINAL AMP-HR READING
TOTAL AMP-HRS

L- : 24, TOTAL" |
16830 16120 40855.0  50875.0 |

18001.0 176440  48499.2  58490.2 |
16378.0 160320 76442 76242

4.0




‘TIME HRS (Seel_N'olc) 4.0

AMPERE-HOUR CALCULATION SHEET
NAVAL AVIATION DEPOT, ALAMEDA
BUILDING 32, RECTIFIERS M-, M-2, M-3, M—4
HARD CEROME PLATE

4/17/91, LINE M

TESTS M~2-OUT M-1-MID , ,
REC Z5 TV v

INTTIAL AMP-ER READING 97932.5 70618.5
FINAL AMP-HR READING 1146260  87132.9 R747L.5
TOTAL AMP-HRS 16693.5  16567.9 16853.0

TIME, HRS (Seo Nots)

Nou: T:me btwn amp-]:our -readmgs or test hme, whxcheve.r is longer —

AMPERE-HOUR CALCULATION SHEET
NAVAL AVIATION DEPOT, ALAMEDA
BUILDING 32, RECTIFIERS M-I, M-2, M3, M—4
HARD CHROME PLATE

4/18/91, LINE M

TESTS M-3-OUT, M-2-MID

RECTIFIER ) : :M-3: 4 ' TQTAL:;
INITIAL AMP-HR READING 14980.0 87471.0 43600.0 88157.0
FINAL AMP-HR READING 24390.0 98810.0 55370.0 09561.0
TOTAL AMP-HRS 9410.0 11339.0 11770.0 11404.0

4.9 4.9

Nota Tlme btwn amp-hour readings or test ume. whichever is longer.

“-'I‘




AMPERE-HOUR CALCULATION SHEET
NAVAL AVIATION DEPOT, ALAMEDA
BUILDING 32, RECTIFIERS M-1, M-2, M-3, M-4
HARD CHROME PLATE

4/17/91 & 4/18/91, LINE M

TESTS M-1-OUT
RECTIFIER & M= : M4 i TQTAL::
INITIAL AMP-HR READING, 4/17 97932.5  70565.0  25930.0  70618.5

FINAL AMP-HR READING, 4/17 114626.0 871329 432228 874715

TOTAL AMP-HRS, 4/17

16693.5 16567.9 17292.8 16853.0
TIME 4/17 (See Nots) 7.2 7.2

TOTAL AMP-HRS, 4/17

RING; 2334
Nota Time btwn nmp—hour readings or test time,

whféﬁever is h;nger. -




DATE

' G

TANK LOAD DATA SHEET

B“SEZ% A T LS
BUILDJ;NG NO: =255 -

RUN NoO:
- 2.-—0% :

oL
ol = L, AT
T T

RECTIFIER | WORKPIECE DESCRIPTION :
= =7 — 7 ~ X 2t" Alip i ed SHEETE
e re RN
T== YA AL T e =
. L rass /:—{_X'g‘:‘_;" ’/—L; £l 32 - T =%~
- 18V ] V’
, Annys RECTIFIER Amp [
TIME (INIT)| ! 4 c—/ Awrnd (-2 A | C=2 11y
/O 10 SSD /302 2/0 207383
4 24 /030 //¥23 0 [90 2026
/03y 8o /166 6o AP0 }aé’of‘@'
4 | so0¢o /s¢o /7820 200 208 24,
05 /S ¢o /22010 prx 2087 6
// 0 nY 0 MV
/ ’/.s 3 __1/R6&/zo Loo A0T 2273
125 1V 530 /24720 260 209640 |
L hutdein | g0 K30 /33928 | on 200//6 |
: v i v I
(330 [ 240|529, 4 7 230 |os/¢
2y LN Ve Y 210672 |
7% A R o/10/)
| ads” 250 " | 144530 | 40 2130/8 |
puuk Joo 750 | 7902 1490 . |ows st
B~5

LA, R &

it |




(

‘f

G

TANK LOAD DATA SHEET

20 A/OD/ZE |

. DATE: /& 2 7  TANK No:_ (G —/, c;1-22
BASE: %éz%/f |
BUILDING NO:

RUN NO: é ?—0(/’7—
—_—T ~Y-opr
RECTIFIER WORKPIECE DESCRIPTION
(o — { -, / 291 15490 eebr
T C ?hf:mm ﬁ'é_sbéu__f-g 133, —
) =" el Jlock D5 — 7770
Sonast gay POy
RECTIFIER
T NI G| amps [ ] AR C=2 4P| o0 A7
P735 /% T907 2123350
0940 I “7 290 212630
0750 [ /85 212 9$F
008 I |
/030 oy (50930 %7 4. P YSe
/050 Ise)) f’” (5729 o /30 B¥| p14asg
i 7Es T —— 740580 FE | Jiday
7y v /S50 ARy —
Wk L£58 |/7199 )
f“' ;*L;—-—-—.‘ [— — e e - —— T
i oS5 17145 ¢ o Zr | 214 ass
[F0 : . 23T P 4 g o
355 |F éff‘ﬁ 1744 /20
SO ™y co™ (74500 P 11p 2155Y/
~ v
/1315 WOTITE (81576 " o 215973
/330 M i spo Iy 21628
/357 (500 T '—“_"_—_____aFFpoA uwm
’qoa’ - ’Fﬁi——_‘ I?r&‘fj . ﬁ.;.;%."‘-\:.‘,‘, ;_A‘ Ty £

....‘:‘;I




TANK LOAD DA
HARD, AL
‘ TANK No: A-— I/ L—Z/L-_S/é..z/

n

| —ZL R X
I N No: £= 1= 00
. 2~ ouT
‘ RECTIFIER
l L] WORKPIECE DESCRIPTION
. [ 4 ) AT A e 7
- —1 QRES (1100 I1nZ <o
l - ) 77 SRR Er]
: 7/ = A -
' pqy TIME (INIT)[ / RECTIFIER
- Tt - L_ 2
V7 e T
, 170 5’”"/%‘:};(9’_) 3410 ,;72_92 = 28520 2"“’%28?420
l [L%0 ATy e el /7"”"?" v 3970
| Y i Frutiy [Povsizo =7
Tagaty  [P2251765 |meg: 8670
130 i [
z‘q"('.f'-s"saac; 007 /M7?
300 a2 1000 11y 269660 /44
I Yy, C2rit L‘HO/J_.?S'S‘J;o My f180
, ; 440 z
I 4—0 d %giiﬂéf) 217%,2580 78 E,J‘ilwo zw/ﬁ?/ffo
7714 /oS L7 (rosity |PP2 Bt Dol
£ s30 uf.’) ‘m/éoz@ 1000 : /Jff//&
Coo 978'3 J06028 ™ ’2'3”:') 313220 ;01/
' s (138+¢) “’/96: 23500
{020 2§60 < (236113 / -
030 p” /% %3 7‘,7'()) 3/ m4l‘1050j__
1 y 700 B L 1T
. ' z :
/636 s ?55 I3 Zec6a5) 20/32‘5(’3322_, B ia240
l (74~ W‘/)‘M& 2940 C(2/59) : F LOOY > = =7
LAST L58%e) |[P0gus0e0 paog— 3z
/ 82 o $£32) /
2430 US7H 5P 31ltoo
l ‘ 2.3531,)2 27&7 _2_0(30
_ - "”/6.5) = 3?7/2

?



TANK LOAD DaT SHEET

| | AARL, Cppan & £LI7E L-30-
. DATE: ' TANK No: £~ 44~ L~3L~Y
. BASE: &L RUN No: /— 2007
BUILDING No: = '
RECTIFIER | WORKPIECE DESCRIPTION
Z—] =4 -.7Agﬂ£s (L0 NZT srermme ARELT
== d 4
ln— > w2 t/ :
=4 >3 24 >
w0/ 2T
AHELHPAHR

RECTIFIER

|TIME (INIT) L —/ ) ~2 /— = ] &
0820 35168— 350 s\ 3% Te0)
o8 . 33704#}0 %éﬁﬁ Ws‘fo 11‘%‘08 250

25224 [24F21)

/0 = "
0945  |2Z50  [3%a, 2 G300 B 2]
01 P Te, 2200 Py e 2 :

8oy
(o - ’
e i LR R S O e

=2 2,
L1T oo [5757  bEzres 2 41930
107 g 2 as18%0  ["Frenst0
2IS P95 3, il I Y
B P77 s 17000 240

/3)5 [£00 1" 75T W4T | steags

.




)

'I'ANK L

A

OAD_ DATA SHEET fE

2

* -

.o - - ) ' ’

i

, A, -2 7
.. DATE: -
R (TNE AT e Ay
BUILDING No: z2- e > ~ T
- A~ ) =t >
RECTIFIER | WORKPIECE DESCRIPTIO oN ,
. A= T /1), R A T CEF Ay
. ! / ) -
I—"c - 4
1> = L 3
=7 g7 :
_ ' RECTIFIER
TIME (INTT) N / N7 /7._ 2| S~
O L3279 227 2650 | 252200 7a7 ) 52
MOF2 am Z"/ﬁ@ ZZd’O é;/& 2 /7
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TANK LOAD DATA SHEET

TED) FHROE o
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24 POINT SAMPLE TRAVERSE

TRAVERSE EPA METHOD 1
POINT (¥ OF DIA)

—— - - - -

TRAVERSE POINT LOCATION
(DISTANCES FROM I.D.)

1&13 . 2.1
2 & 14 6.7
3 & 15 11.8
4 & 16 17.7

5 & 17 25.0
6 & 18 35.6
7 & 19 64.4
8 & 20 75.0
9 & 21 82.3

10 & 22 88.2

11 & 23 93.3

12 & 24 97.9

* Location adjusted.
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PRELIMINARY VELOCITY TRAVERSE

DATA SHEET
PRABE  Sao used FoR THE  TRAIN
DATE: , 2 gotiL 159, — DISTURB | DISTANCE A: () &  fr/dia
t t -
BASE: NAD ALAMED A |t DISTANCE B: 5  fe/dd
- ¢ |+ L orest ‘ .5 /&
BUILDING NO: 32 — | t [ SITE | TRAVERSE—PTS-REQD——— ]
T |t
LINE NO: & (Cr03 Anodize) | | | t TRAVERSE PTS USED, n: D 4
n 1[3 : CIRCULAR DIAMETER: o//, & 1
SCRUBBER: INLE : 2/,
s : 1 ' 7/ -
READINGS BY: > g i — | + |DISTURB | RECTANGULAR L x W: ’V/H in
STACK PRESSURES CYCLONIC STACK PRESSURES CYCLONIC
(inches H20) FLOW (inches HZO) FLOW
| *Pvel Pgeac Jue [a]® 4Pue)  Popar | /AF |af
1| @ /0| 0.3 |04 B | oa 7039049
2| o25|0.30]05d 37 | (W O042|-0.45oes| S°
3| 6.1 17056 |0.90 1| 0.3 70.60|05%
b1 L) 059 Jiey e ||| 1./ |70.ll eS| 3°
S| L3 10¢r |14 7| s |mo.62|es
6| 191062 |t 18] | |8 f25| V|12 OF
Tl 7,3 |0 67| 1 ;2 17070 14
81 1.3 | QFo|iad] 12 |20 Ly |—oe3|11¥] 5°
Pl 1o UTCF3 10 2L} &5 (TOF3.2e
ad WA ARG A A N - e E A IS A A
1| 988 |76 &5|cqy 21 90| O520583
21057705 e7s| 2° ||| 045[0.44 (03] 4°

AVERAGE VELOCITY HEAD aP = [(/aB)/m)2 - _ O 10

AVERAGE STATIC PRESSURE = (ZP_ ., )/n =

AVERAGE CYCLONIC FLOW ANGLE = (Sa)/n =

~ 0

O

2

o’

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

ﬁATE: o // 5-/?/ | LINE NO: Gt 4 MoDIZE
BASE:_NAD ALAMEDA _ ronNo:_ Gl QUT

BUILDING NO:__32 CONTROL DEVICE:: INLET _QUTLET
: /
PREPBY:_D ool IMPINGER BOXNo:___&f _

F]/ 1. Inicially wash all glassware as follows; detergent wash, deionized
water rinse, l:1 HNO3 solution rinse, delonized water rinse, and
0.1N NaOH solution rinse., Sample recovery greps glassware for next

use.,

[('f( 2. Add 100ml 0.1N NaOH solution in the first two lmpingers (standard
Greenburg-Smith i{mpingers). Record initial weights.

/( 3. The third {mpinger (modified Greenburg-Smith) is dry. Record initial

weight.
[/‘]/ 4. The fourch fmpinger (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
’1/- necessary to weigh filter.
6. Assemble impinger bottles and glass elbows (180s) so that air flows

g from a smaller to larger holes (if applicable). Do not use grease
/ on balljecint fittings.
1 7

. GCalibrate nozzle by measuring four IDs with a micrometer.

Impinger No. Contents Tare Initial Final |[Condensate

— L 100m 0.1n neox 21738108 44| (21,28 BZSH
-z 2. 100m1 018 racn 29 P& 608.73|4/6.16) 73K
-3 3. Empty . 501.73 SORGL| 2.65)
—fi 4. 500ml silica gel 506.8%12/13.99 %399 | zr.5Y

Net Weight Gain {/’ é/q—-
Filter No:_ ( -
Silica gel condition: Before test r/\/;li/, After test___ S_/—VET’[
2 .
Nozzle MNo: _.?42//’ 2’, Calibrated by: E//JL Average

ID Before Test: (1 /Z% £./27 £ /f’"q 07/9,? (/",/?5
ID After Test: /f‘ffﬁ‘/;/ C’//) 7 < f/cn“ et /C;B zf’/'é/‘.?’.(
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b ALAMEDA

HROMIUM EMISSION-TEST
- IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

= ANY2E

LINE NO:_
BASE: RUN NO:
BULLDING NO:__32 CONTROL DEVICE:
PREPBY: D, (< IMPINGER BOX NO:_ o2

[pJ//i. Initially wash all glassware as follows; derergent wash, delonized
water rinse, 1:1 HNO3 solution rinse, deionized water rinse, and
0.1N NaOH solution rinse., Sample :acovery-greps glassware for next
-use,
Add 100ml ©.1N NaOH solutlon in the first two impingers (standard
Greenburg-Smith impingers). Record initial weights.

The third impinger (modified Greenburg-Smith) is dry.. Record imitial
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 nat use grease
. on balljoint fittings. '

Y 2.
/3

[lﬁ.

1 s.
i

1 7. Calibrate nozzle by measuring four IDs with a micrometer.
Impinger Na. ‘Contents Tare Initial Final }Condensate
2=l 1 100m1 0.1 vaonw 12558 1555.021577.%| 25 9y
- -~
=22 ) yoomt 0.1 veon 0. (S {576. 33 $60.50| 4.
-3 3 S0}, Kb 50439 | 3.6
. Empty
2= 4. 500ml silica gel q”" 30 fo\"?éas 2%"?’3
, Net Weight Gain SG 4
Filter No: O

%/é_-/dﬁtfter test ?0‘?0 Chamsed Coler

Nozzle No: '3&/(" 2 "Calfbrated byrg 2 “z< Average
ID Before Test: &,52( (Z[fl (1!/9/ C’r/_?; ﬂr/yz
1D After Tese: (3 /)  3,19] . a.(%7 T4/ W) ulq,

Silica gel condition: Before test
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SOURCE EMISSION TESTING DATA SHEET BN

{815 et /g9, t0230) . A= 1353in2 (H1.Sin dia) - ' s,
. EE,EEn zﬁEﬁ in Hg [MEER BOX # PROBE {# (PITOT ) NZZE ¢ *
. glg 22 . o TLE L _ - e TR T
. LocATION AABIENT TEFPERATURE, *F o I}EIER Al@ PITOT COEF E NZZLE DIA, in.
3 NAD DSZﬂg : .

CPERATOR AVE VEL IEAD, in 13,0 - | | SANPLE B ¢ PROZE LINER MATERIAL LS @ PITO
| | | _Wz o5 & nm.ahub
ASSUNED MOISTURE, X | SCHEMATIC OF STACK CNOSS JNEATER BOX SETTING  [PROGE HEATER SETTING ILEAK RATE GPM@ jn fig

.08 f Vs

| GAS SAMPLE TEMERATURE]  IMDLWER SAWPLE BX[ SAPLE | A" o [ O

. * AVE STATIC PRESSUKE, in liy0 /~\ nﬂmnq PROBE LRNGTH, in. ﬁu\mﬁﬂ\‘_ﬁpﬁgcs i
R 3K e

| TRE | READING | PRESSURE | IEAD |TRMPERATURE| AT LRY GAS METER | TEPERATURE | TRPERATURE|" vAQ | 07 | 003 | o0 | NX

210 493,127 ) 4% OIBI WY 173 lew | S 4
220 | 475501 0% 1 055] of | 73 | (R 52 2.2
2320 .__LAE.I;Q __olm IO (2 i 72 1 L7 | 53 3,0
| 240 __\hqﬁ_w.ﬁwﬂ_ “ i _ R 1L

- .ﬁ.&. | (caLC) (gas) |- | Inlet Outlet
o min (wm)_fe3  [(aH) in H0l(AP) in H0! (Ts) °F I(Tw i) °F |(Tm o) °F|  °F F inig! 2 ) 2 | pom ! ppm
120 | 427.9M 1 0.6k C43 & | ¢ 1S |57 | aun 1m0 halolo ! o
| 130 14339611 V%2 129 ¢ [ ¢d | S | <7 AT YA
140 Lo s | 2B A3 20 oo Ter iz Tasl TTTH T
| 1SO 1 #1 142.10 20061 1o | &S | To | S <), = AN \ A
_FD 459,32 2,161 1 40| &S | T @S 1,51 i) 159 _
Fo |%62477) 2,02] V30| (S | 73 | o 1<z | | 1S
| 180 1485 | 2.02] 1.3 es | 3 17 152 L | ol )]
190 4.3 18T 1 1261 ¢S 1 T 1 ¢R 1S3 || syl 11 1]]
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EHTER BATA
THER PUSH R/$

- G-1-ouT
ST Gy

"R W02
FILTER 4027

MLTA-HGT « 2
2.0
RETER GO = ?
1082
SIACK RREA
S =2
) 1,353,480
STACK STATIC
P IN K202
-5 om
PERR M HC<?
29975

01-D
g2
g

W n

27
(VG STRCK
CYELOCETY PP = 3,002,024

. FOR 9.73 CFN
o “IBERL WOZZLE
: - MR INCHESs MU

ad
"

ACTORL ROZDLE ' -
* . DA DNCHES®?

SHPLE CFM < 0,597

i

s »
T T YO e amemyoumeeren . :
PVOURE F13 22 i MO . I e ———e "y
M as L3stoar  POIKT hO, 16, T D B CORETTED : #
Ty 65.99 S0 92 1.40 510 81 295700  SAPLE VL, i
vo—ﬁ —B H wo.o. m; Qu Ou... m___u | 1] g.wﬂ mqﬂ bm aﬂ- mQu * |
BT Y] R 74.08 ST0 83 L s n 156.371 .
cLaastoqe  FELIAK =28 - L ' am MOLE FRACT, DRY
0.9 10 03 aEERINIRILEE JELTA H = 2.16 BELTA N = 0.4 A5, (1-8H5) = . .
'  JOITR. . $aestessiisenas seassetestrieas .43 ¢ s
ML » 110 Lasoy  POMTRL AT POINT I3, 25. theo - ]
shareesnioneand €5.99 5T 12 140 ST0 81 : L7 ;
POIHT KD, 2. 7799 510 83 £3.84 510 02 0.09  BM  STACK oS RET
23510 8 L neasod ., ' BL, W, S,
.esme  MOME=2E M som 1848 noLx
5.9 ST0 83 PP BELTAH = 2,16 AVe VRLUES 20455
* P . POINT KD, 16, [EITIIZIETT 2L KV=22.409 Ve VELOCLTY *
: 1.23 5109t FONT K. 10 158 PPN = :
"m_..muh.“.uuw. 65.80 ST0 @2 L.30 s10 84 ﬁ“ﬂ”ﬂhﬁ LU
POINT W0, 3 : 70.08 SI0 03 SE0SI0 82 oo b pss? STRCX OTY <RS
_ T o msmewm L nMSON g e FUd BS ST
.00 51002 | TELME: LN B v £13=0 0,09, 124 ;
6200 ST0 B SUREELIIILINNS JELTAH = 2.82 R L g
. ° POINT MO, I1. ERITIITI I Lo L) 1 * : 0,511,787 t,
TITIT sasog PR D LT o :
B00080600004454 £6.08 510 02 1.38 510 8 SN, =? ISOKINETIC 2L =i01.2 i
PINT KB, 4 . 5.0 510 03 3.90 10 82 T ueme mm ..
65.00 510 82 : s 1. ‘BELIR A TN He=29.801 —_ 7
i 10 8 Mo , P TTICK Fd. 661 s~ Z-0UT
BELIA A = 2.8 A Sesrop  TOMNT R 2. . B
P T §3.88 570 B2 1.28 S10 01 £ TIPE?
MINT O, 5. 19.8 510 63 £3.09 SI0 2 .mﬁas
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CHROMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

DATE: 97’ /éﬁ/ - LINENO: (— /A/OD/Zg

BASE:_NAD ALAMEDA : RUN NO: -

BUILDING NO:_ 32 CONTROL DEVICE: _mu-;r_@

PREP BY@ 4 _ IMPINGER BOX NO: 2.

' 94 1. Initially wash all glassware as follows; detergent wash, defonized

water rinse, 1l:1 HNO3 solution rinse, deionized water rinse, and

0.1N NaOH solution rinse. Sample recovery preps glassware for next

/ use.

¥l Add 100ml 0.1N NaOH solution in the first two impingers (standard

Greenburg-Smith impingers). Record initial weights.

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

% 4. The fourth impinger (modified Greenburg-Smith) contains about 1 liter

4

0

[ ]

of indicating type silica gel., Record initial weight.
5. Place teflon coated filter into filter holder and install between the
third and fourth {mpingers. Record filter number. It is not

S necessary to weigh filter,

) 6. Assenmble 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/f 7. Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No. Contents Tare Initial Final |[Condensate -

—2—"/ 1. 160m1 0.1N NaOH 4/-5;5" 55—-'-3—’/ 55""(3 22,43
Z7Z, om 0.1 weon 2222|590 6 |<H.T| G2
22 ey S02] | —— 80270 OO
;-—i- 4. 500ml silica gel 488, 29875.7 190343 2823

. Net Weiglit Gain (9’3,6’2
Filter No:__ /") o
Silica gel condition: Before test /\/LC-[V After test “;Oz SQ.?.-J_

Nozzle No _‘é -2 Calibrated by: 6@2\ " Avexage

ID Before Tast: ﬂ[@/ 0,/9/ //9/ d/@ ﬁ"/j/
1 after Test: I (/. (1. 19/ _©J20 23 0,191

. - c-15
: i
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24 POINT SAMPLE TRAVERSE

LINE L OUTLET - HARD CHROME PLATE
STACK DIAMETER (IN.)

Y U D S ks W S W W S T S A e S —— Sl T T W —— -

TRAVERSE EPA METHOD 1 TRAVERSE POINT LOCATION

POINT (¥ OF DIA)
1& 13 2.1
2 & 14 6.7
3 & 15 11.8
4 & 16 17.7
5 & 17 25.0
6 & 18 35.6
7 & 19 64.4
8 & 20 75.0
S & 21 B2.3
10 & 22 B8.2
11 & 23 93.3
12 & 24 97.9

* Lecation adjusted.

(DISTANCES FROM I.D.)

D — - — - A — - . -

A ——— - D " . — . —— — A — " A -
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PRELIMINARY VELOCITY TRAVERSE DATA SHEET

AVERAGE VELOCITY HEAD 4P = [(T/aP)/n]? -

O.599

AVERAGE STATIC PRESSURE = (2P, .)/n =~ _(-65Z

2.2°%.

AVERAGE CYCLONIC FLOW ANGLE = (Za)/n =

c-20

DATE: L. /] | — DISTURB | DISTANCE A: , ft/l1a
BASE: NAﬁ A{Aﬁiza :x : DISTANCE B: Oo,g ft/;ci-:
BUILDING NO: - 32 —;—- E ~ ngz TRAVERSE PTS REQ'D: .Z.OT;
LINE NO:. (Chrome Plate) | ) TRAVERSE PTS USED, n:
SCRUBBER: LINLE 1l CIRCULAR DIAMETER: 4//%:
READINGS BY%70 2 + |pistums RECTANGULAR L X W: ~—__1in
STACK PRESSURES | CYCLONIC STACK PRESSURES CYCLONIC
(inches H20) FLOW (inches HZO) FLow
Pye)  Pgear | SAE | ol 2,01 Psrac | AP | o
(10,10 2370316 B 1047 23] pdiz]
1 200.20 T4 b7l 2 | | lo,.vSTo4S hg/l O
121079 [oeZpmo| & | |¥|g.22| 063099
A /'3/0 A0(67 /1049 | 16 /’ZD ?:70 //095- [
51/.20 | 068 hwss V(.25 [0 eN.18
6 1/.20 (072025 ©0 | %1/ 22|07] ypu9| 2
11,38 [ 072 VK2 v .35 [0:73 /2]
2 /37 {ogd Yzl 4 | \2 /40 [0.75 | 2
* /.30 [o-80 0 A V.32 "0:30)149
© .25 1078 gl 3 | 2 V.30 [927Vm0| 2
1 V.85 065 b 81090 |0.66 p3p9
2 V.50 [o0.54 7| 4 | 12047 |ns7beas| S
vE 0657 | 7 ~
o7 {),083 TB—EZ.?;&




HROMIUM EMISSION TEST

(‘ .
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

DATE: ‘
BASE:_NAD ALAMEDA _ RUN NO;_Gret=mmerr o= Jo/T
BUILDING NO:_32 CONTROL DEVICE:_INLET OUTLET

PREP BY: D. COOK_ IMPINGER BOXNO:____ =3

7//§/¢/ "o LINE No:_ L HARD HRIE

A 1.

{/f 2,
(7 3.
(] &,
(1 s.

(A s.

.

Impinger

Gl 1. 10'0m1 0.1N NaOH 51243 61197 627 15| /56 .28
272, 1oom .18 neoy 220:64 020,23\62272) 242
2=D e, H5B41458.41145%8E| 044
-2{—- 4. 500ml silica gel 4S1.523 823.18189¢,28] 23.10

Filter No

5ilica ge

Nozzle No:
ID Before

ID After

Initially wash all glassware as follows; detergent wash, deionized
vater 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 NaCH solution in the first two lapingers (standard
Greenburg-Smith {mpingers). Record initial weights.

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

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 iz not
necessary to weigh filter.

Assemble impinger bottles and glass elbows (1l80s) sc 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.

No. Contents Tare Inicial Final |Condgnsate

Net Weight Cain l-[ WA

o —
1 cnndition Before test N'EW After test DaA Sf(‘?‘/?

3o -

% Calibrated by: E"i” N, / o w VNP
Test: ,

Test: QU/EE ///fé' 086 - ﬁ/fé é"//%

Cc-21°
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L

MIUM SSION TEST
) IMPINGER BO}%%%? UP & N ECI;dZIZLé)CALIBRATION SHEET
DATE: 15 APRAL (99) LINE NO: L HACD HaME

) RUN NO:_ o ‘2'_"' M__
| CONTROL DEVICE:
IMPINGER BOX.NO: |

Initially wash all glassware as followsa; detergent wash, delonized
water rinse, 1:1 HNO3 solution rinse, deionized water rinse, and
0.1N NaOR solution rinse. Sample recovery ?reps gElassware 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.
waight.

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

5. Place teflon coated filter Iinto filter heolder and install between the
third and fourth impingers. Record filter number. It is noc
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.

7. Calibrate nozzle by measuring four IDs with a micrometer

Record initial

SRS

Impinger No

. Contents Tare Inicial Final C?ndensata
-/%‘ZL . 100ml 0.1N NaOH :{{;35{ f_g';‘ z‘z‘}lé)s QS‘-'I
= . 100ml 0.1N NaOH . : . 1
=2 4540 |—— |455.6| 1.0
i— 4. 500ml silica gel P4 |904.0 |927.2[23.2
: Net Weight Gain .
Filter No: 6 -~ 4 I, 7

Silica gel condition: Before test 4‘0%57%&“ test 95% SPENT

Nozzla No"

-

Calibrated by: DD, NEW ewToN

Average
ID Befora- Test ﬂ, 95/ ﬂr’qg 01 /9€— J/}%[ M

~ ID After Test: O.lcl‘-l O.lois CL |q5

o494 9.195

c-25
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Y Y

MIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

pate;_ 4 // é /9 / LNENG: L—  AARD CHRE

BASE NADALAMEDA  Runno_ Ju= B e QUT
BUILDING NO:_32 CONTROL DEVICE: _INLET_ QUTLET >
PREPBY: (K Y IMPINGER BOX NO: | ef

[“( 1. Initially wash all glassware as follows; detergent wash, deionized
vatar rinse, 1:1 HNO3 scluticn rinse, delionized water rinse, and
0.1N NaOH solution rinse. Sample recovery preps glasaware for next

use.

L/f//é. Add 100ml 0.1N NaOH solution i{n the first two impingers (standard
Greenburg-Smith impingers). Record initial weights.

[/1/ 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. Recerd initial weight.

(~f 5. Place teflon coated filter into filter holder and install between the
third and fourth {mpingers. Record filter number. It is not
necessary to welgh filter.

] 6. Assemble impinger bottles and 3lass elbows (180s) so that air flows
from a smaller to larger holes (Lf applicable). Do not use grease

e on balljoint fittings.

[(1 7. Calibrate nozzle by measuring four IDs with a micrometer,

Impinger No.. Contents Tare Inicial Final |Ccndensate

A=/ 1 1oom1 0.1n neow L2291 £12.28 | 03596 23.¢8
ﬁ——2. 100m) 0.1N NaOH S 76 éoz,?o elodl | # 31
o S so3Le| — |5e.91] )25

FF o oot strtes gol %359 197439 30. 81

Net Weight Gain 6—3 08
Filter No: 0

Silica gel condition: Bafore test 75/ %_fter test:qf/ Jf ENT

P

| 32: - '
Nozzle No: 4 - Calibrated by ’Z Average

ID Before Test:_a//ﬂg ///?7 é/ £22 gﬁgqg 42 492
ID After Test: ﬂr/¢7 ﬁ‘/97 &/9/? (./rdzén (24(%
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24 POINT SAMPLE TRAVERSE

LINE M OUTLET - HARD CHROME PLATE

STACK DIAMETER (IN.) 33.4
TRAVERSE EPA METHOD 1 TRAVERSE POINT LOCATION

POINT (% OF DIA) (DISTANCES FROM I.D.)

1 & 13 2.1 1.0 *

2 & 14 6.7 2.2

3 & 15 11.8 3.9

4 & 16 17.7 5.9

5 & 17 25.0 8.3

6 & 18 35.6 11.9

7 & 19 64.4 21.5

8 & 20 75.0 25.0

9 & 21 §2.3 : 27.5

10 & 22 88.2 : 29.4

11 & 23 93.3 31.1

12 & 24 97.9 2.4 *

% Location adjusted.

Cc-33




PRELIMINARY VELOCITY TRAVERSE DATA SHEET

DATE: 4///7/'9/ — DISTURB | DISTANCE A: ~ G ft/é
BASE: NAD AraEpA ; : DISTANGE B: /), & £t/ 1a])
' t — TEST e
BUILDING NO: 32 — | t [~ SITE | TRAVERSE PTS REQ'D:
LINE NO: M(Ghroma Plate) I : TRAVERSE PTS USED, n: 2¢/
B |t
SCRUBBER : mm ! ! CIRCULAR DIAMETER: 33 in
READINGS BY: /09 /fMA( — | t |DISTURB | RECTANGULAR L x W: in
[
STACK PRESSURES CYCLONIC STACK PRESSURES CYCLONIC
(inches H,0) FLOW (inches H,0) FLOW
APyl Pgrae | /2B [ la|° APrg) Pgeae | 4B | al®
llou3 [—o031 r3s) LBI003|.37 1u73
2 oS |057 ool I° | [ oo 42 633 /°
1103 [0 s 1 10,95 |~.60 |.975]
s 1123 2% D9l 4| %138 49 |11 B°
112l [ o) - 1V 1438 77 k2
s 1 126 {~osb |24 4 ) 18438 7% Y2l )2
7 [1v30 [~110 |14 Y ILZ7 |Z76 Y7l
) 20 |-1IS Jl0o5] 2° 21/,20 |=76 Yr0| /°
21 1.30 |-tot |13 21 IIZS _'g (18
01,25 Lo Y] 2° 21/,3 =76 (1446 ;9
0,67 |-059 g0 211,05 .60 |).029
12 |o.022 0 y78\ & |\ og a6 virs] 2°
| 0,903 Nié?7
AVERAGE VELOCITY HEAD o+P = [(E/2P)/n]? = '
AVERAGE STATIC PRESSURE = (ZP,, . )/n = _ = 0 17
AVERAGE CYCLONIC FLOW ANGLE = (Za)/n = _ 2.25°
; c-34
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CHROMIUM EMISSION TEST AN
' IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

| g HIED
DATE: é/’// 7/ /9 /. LINE NO: SEHROGE

BASE:_NAD ALAMEDA _ - RUN NO:.M_.’__M‘ =

BUILDING NO:_32 CONTROL DEVICE:

PREP REL— L2, IMPINGER BOX NO:

P/]/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, ,

[,3’/;. Add 100m)l 0.1N NaOH solution in the first two impingers (standard
Greenburg-Smith impingers). Record initial weights,

L/T”S The third impinger (modified Greenburg-Smith) is dry. Record initial

”,f welight, ‘

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

[,1”3 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

VK on balljoint fitrings,
7.

Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No. Contents Tare | Initial Final |[Condensate

1. 100ml 0.1N NaOH Y4679 | S€7.6 éﬂ/. /] 53 .54
2. 100ml 0.1 Naoy -LSGe2 565 St9.0ll 78]
-2 Y58 K T 145743 &3

3. Empry

4. 500ml silica gel C 747/ ,q &) 8 |Fet 3] &2e3

Net Weight Gain | 125.% )

i

:

Filter No: C:;)
Silica gel conditior;: Before test /(/Z_.E[’('./ After test 702 gﬂﬁwf—
. d

Nozzle No:’,g/ée'- -/ Calibrated b@ Average
ID Before Test: I('r/ /95/ (/}/75" (’//?; pr/ﬁz/. ﬂ//ﬁs_ .
D After Tese: O /93 O /(29 21/93 O0./98 Z./24

, c-35
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CHROMIUM EMISSION TEST L/'/,)V/( 2
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

DATE: ,_/,/ / 7]/ 2/ LINE NO: M HARD L CHE

BASE:_NAD ALAMEDA RUN NO:.A__Z_M__— -
BUILDING NO:__32 CONTROL DEVICE:_INLET OQUTLET _
PREP BY:_ /S IMPINGER BOX NO;___

1 2.

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.
{ 4/’3. Add 100ml 0.1N NaOH solution in the first two impingers (standard
Greenburg-5Smith impingars)}. Raecord infclal weights.
[/}"3. The third impinger (modified Greenburg-Smith) is dry. Record initial
welght.
The fourth {mpinger {modified Greetburg-Smith) contains about 1 liter
yd of indicating type silica gel. Record initial weight.
Place teflon coated filter into filter holder and install between the
third and fourth impingers. Record fllter number. It is not
necessary to weigh filcer.
Assenble impinger bottles and glass elbows (180s) so that air flows
from a smaller to larger holes (if applicable). Do not use grease
ori balljoint fictings.
Calibrate nozzle by measuring four IDs with a micrometer,

Impinger No. Contents Tare Initial ‘Final |Condensate
A=) 100m1 0.18 Naon ZSZ:T 2 Sezz| $89.91) 27.29
2-T 2. 100m1 018 ao FEEF| 8872 50 ?-é’ ks
>3 §0l.76 | — 1503.56| o.g0
3. Empry =
—’-L?' 4. 500ml silica gel 4038( | 45248 25,63
. Net Weight Gain .06
Filter No: C7

Silica gel condition: Before test 308)13

Nozzle No: §52,5 -2 Calibrated lﬁ: ; Ei /E

ID Before Test:_{-"-/e/ OL/Q/
ID After Test: S, /97 ./

o-/20 ag/22

After test é;a E= 242,2*1‘—

&Ve;age
2/

c~81

0. 19/ o.192 ©./95
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: HROMIUM EMISSION TEST .
Lo IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

I-)AT_E: MA}ili g\

LINE NO:
BASE:_NAD ALAMEDA _ RUN NO:
BUILDING NO:__32 CONTROL DEVICE:_INLET OUTLET

PREP Ezﬁ :’ae V'

IMPINGER BOXNO: 3

Initially wash all glassware as follows; det'.ergem: wash, deionized
water rinse, 1:1 HNO3 solution rimse, deionized water rinse, and 3
0.1N NaOH sclution rinse. Sample recovery ?reps glassware for next

(1 1.

use.
[_( 2. Add 100ml 0.1N NaOH solution in the first twoe impingers (standard
Greenburg-Smith impingers). Record initial weights.

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

[4]/ 4, The fourth impinger (modified Greenburg-Smith) contains sbout 1 liter

. of indicating type silica gel. Record initial weight.

[/’f 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 te larger holes (if applicable).
/ on balljoint fittings.
] 7. Calihrate nozzle by measuring four IDs with a mlicromecter.

Do not use grease

Impinger No. Contents Tare Initial Final {Condensate
3= . 100l 0.18 NecH Srti§ | 61389 | 63¢/¢| 20,25
D= ) 100w 018 yeon 22478 {2970 e Bl 334
3> 5 rupry 45929 | — |457.7¢| ©0.28
34", sooul silice gel —— Y1022 | 3954 | 29.37
' . Net Welght Gain 5 S,Zi
Filter No: g .
Silica gel condition: Before test A/Eh/ After testH?h eﬂa_j—

Nozzle No: _32:2(2—'/'[ Calibrated by: Average .
ID Before Test: ﬂ/lgy 0;‘/?7 &//5 ; ///g_/é tf &
ID After Test: ﬂ //37(’/ 0;/5?'7- Q’f?é‘ f,/?; ﬂf/gé
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24 POINT SAMPLE TRAVERSE

LINE M MIDDLE - HARD CHROME PLATE
STACK DIAMETER (IN.)

33.9
TRAVERSE EPA METHOD 1 TRAVERSE POINT LOCATION
POIN (¥ OF DIA) (DISTANCES FROM 1.D.)
1 & 13 2.1 1.0 *
2 & 14 6.7 2.3
3 & 15 11.8 4.0
4 & 16 17.7 6.0
5§ 17 25.0 8.5
6 & 18 35.6 12.1
7 & 19 64.4 . 21.8
8 & 20 75.0 25.4
9 & 21 82.3 . 27.9
10 & 22 88,2 \ 29.9
11 & 23 93.3 31.6
12 & 24 97.9 32.9 w
* Location adjusted.
c-49
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SCRUBBER

BTwWAN weT
. FRELIMINARY VELOCITY TRAVERSE DATA SHEET
/ P J={£!E§2!L eEPD f=7"7'
DATE: — DISTURB | DISTANCE . .S fe/bia
BASE: Ni/ﬁ{m/nafﬁ/g/ ; N DISTANCE B: 22 fe/dial
[surtorNG wo: a2 Z ;[:ngs TPAVERSE PTS REQ'D: 7
LINE NO: M|(Chrome Plate) i E - | TRAVERSE PTS USED, n: O
SCRUBBER ; l ' CIRCULAR DIAMETER: 33,% tn
READINGS BY: COCHE | =— 1 t |p1sTURE RECTANGULAR L x w- in
STACK PRESSURES CYCLONIC STACK PRESSURES CYCLONIC
Pt Faiey | 7| T N
11e52| 4.1 |72 | 0.5 07
210.52) 399 |72 L] o4y G
*10.60] 398 |78 lll O . Fed
‘1066 403 . 8/ %] 00p 2
*10.34 | 410 . &b 71 074 N1,
‘1081144 |g 18 | 0,90 554
"10.56 (4,15 | 97 9] 085 1.722
510.80 (4,13 .99 20 ) 9,9/ Joo
103 14,12 &Y | 2L 1 8,72 Y3
1066 | 410 |.3) 210683 . 825
M10.63]14.10 . F9 B 65 ot
21062 (409 |39 #1063 774
|

AVERAGE VELOCITY HEAD 4p = [(%/iP)/n)?
AVERAGE STATIC PRESSURE - (zp

AVERAGE CYCLONIC FLOW ANGLE

stag?/n ~

O.00F

=~ (Za)/n -

4 053

c-50
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¢  CHROMIUM EMISSION TEST ’
/.. IMPINGERBOX SET U & NOZoT < CATTBRATION SHEET

o 4 /16/2/ — Y|
BASE:_NAD ALAMEDA ~ RUNNO/Zfw= -

ﬁUILDlNG NO:_ CONTROL DEVICE:_EejsBe g
~ PREP BY: /M

IMPINGER BOX '_NO: L_/
e 1.

!

Initially wash all glassware as follows; datergent wash, delonized

water ringe, 1:1 HNO3 solution rinse, deionized water rinse, and
0.1N NaOH solution rinsge.

~Sampla recovery g‘reps glassware for next
use, .
(2

Add 100ml 0.1N NaOH solut:i'on in the first two impingerz (standard
Creenburg-Smith impingers). Record initial weights, .

[A/ 3. The third tmpinger (modified Greenburg-Smith) is dry. Record initial
weight,

["1/4. The fourth {mpinger (modified Greemburg-Smith) contains about 1 liter

q/ of indicating type silica gel. Record initial veight,
[ 5.

Place teflon caated filter into filter holder and install between the
third and fourth impingers,

l :- Record filrer number. It is not
. / necessary to weigh filter.
I R - )] 6. Assemble impinger battles and glass elbows (180s) so chat air flows

from a smaller to larger holes (if applicable). Do not use grease
V on balljoint firrings.
] 7

Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No. Contents

Tare Inicial Final |Condensate

1. 100m) 0.1N yaon -202.Z 11,85 635*@[ 24,1/

#iz. 100ml 0.1N NaOH S12,8 148,34 |(32.32| +He|3-%F
_ﬁ- 3. Empry ) '-5-02-6I - 505.10 2.,/9

4. 500ml silica gel | 9/5"@ 95-?', IB ll/ o
. Net Weight Gain 3/_ 3;
e _

Filter No:

Silica gel condition: Before test l{ /& W After test:j-o% SI'-’E,AJT

Nozzle No: &# / ( Calibrated hy@’(_
Ib Béfore Test: Q’ Z;‘/ 0(2/?4/ &r?'_"}y (2.-2& _3

b After Tess: .23¥ 0.233 0.232 0,233 0 223

fiverage

. ' c-51
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' CHROMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

S AW W
ronno: M=BeMID

CONTROL DEVICE:_jNiohiPepuoisg
IMPINGER BOX.NO: 2,

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.
use.

Greenburg-Smith impingers).

weight,

third and fourth impingers.
necessary to weigh filter.

A s.
A 7.

on balljoint fictings,

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

Sample recovery preps glassware for mext

Add 100ml 0,1N NaOH solution in the first two impingers (standard

Record initial weights,
Racord initial

The fourth impinger.(modified Greanburg-Smith) contains about } liter
of indicating type silica gel.

Place teflon coated filter into filter holder and install between the

Record initial weight.

Record filter number., It is noc

Assemble lmpinger bottles and glass elbows (180s) so that air flows
from a smaller tu larger holes (Lf applicable).

Do not use grease

Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No. Contents Tare Initial Final |Condensate
2o 1. 100m1 0.1n Naon S 'ijﬂ”g?, S¥e.63 | 32
22, oom o nay I STORNSE 6| 544
23 . poey S00.69| — (8013 | 0.¢5
9 -C’L 4. 500ml silica gel — g{‘ffo ?ig' m) g%l%

i Net Weight Gain '74},§%€;
Filter No: Cj>
Silica gel condition: Before test A/E;hj After test aij_
Nozzle No: 55;-—14 Calibrated by:Z.Psk/ Average
ID Bafore Test:J..":’..JS’: A.2%7% He282 Q2% @) "235
ID After Test: (0:2°3¢ I S A, VA WO 23, B A 3

. c-55
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APPENDIX D

TEST RESULTS
SAMPLE CALCULATIONS
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TEST RESULTS BASED ON TMA/ARLI TOTAL CHROME ANALYSIS

CHROMIUM  AIR CHROMIUM . CHROMIUM
SAMPLE SAMPLE EMISSION AVERAGE EMISSION
WEIGHT  VOLUME RATE  AMPERES FACTOR
TEST (mg)} {m3) (mg/hr)  (Amp) (mg/Amp-hr)
G-1-0UT < 0.00038 4.583 < 4.066 996 < 0,0041
G-2-0UT < 0.00038 4.428 < 4,347 996 < 0.0044
G-3-0UT < 0.00042 4.047 < 4.969 1274 < 0.0039
G-4-0UT < 0.00047 4.302 < 5,375 1274 < 0.0042
AVERAGE < 4.689 < 0.0041
L-1-0UT < 0.00040 3.160 < 6.528 9812 < 0.0007
L-2-0UT 0.00128  3.426 18.662 9812 0.0019
1.-3-0UT < 0.00045 4.644 < 4.701 10660 < 0.0004
AVERAGE : < 9.964 < 0.0010
M-1-0UT 0.00322 8.993 11.280 9387 0.0012 -
M-2-0UT < 0.00048 4.301 < 3.524 9406 < 0.0004
M-3-QUT < 0.00042 4.235 < 3.194 9362 < 0.0003
AVERAGE < 5.999 < 0.0006
M-1-MID 0.78738 5.610 4139.2 9406 0.4401
M-2-MID 1.03569 5.302 5311.6 9362 0.5674
AVERAGE 4725.4 0.5037
CHROMIUM EMISSION TEST DATA
NOZZLE SAMPLE AIR SAMPLE STACK  STACK
DIA. TIME VOLUME X H20 FLOW VELOCITY ISOKIN
TEST DATE (in.) (min.) (dscf) (X) (dscfm) (fpm) {x)
G-1-0UT .15APR91 0.198 240 161,82 1.8 28727 3106  103.1
G-2-0UT 1S5APRI1 0.192 240 156.37 1.7 30090 3247 101.2
G-3-0UT 16aAPRY91 0.186 240 - 142.90 1.9 28263 3061  104.9
G-4-0UT 16APR91 0.191 260 151.91 1.9 2870S 3115 104.1
L-1-0UT 15APR91 ©.184 180 111.57 1.7 30432 3284 103,
L-2-OUT 15APR91 0.195 180  120.96 1.6 29475 3171 103.
L-3-0UT 1BAPR91 0.198 2640  163.97 1.8 28745 3112 104.
M-1-OUT 17APRY1 0.195 480  317.55 1.8 18349 3092 104,
M-2-0UT 17APRI1 0.191 240  151.88 1.9 18421 3081 104,
M-3-0UT 18APR91 0.186 240 149.55 1.6 19081 3167  105.
M-1-MID 17APR9L 0.234 240 198.09 1.9 17355 2817 . 99.
M-2-MID 18APR91 0.233 240  187.23 1.8 16004 2587 103,
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RESULTS BASED ON ATI TOTAL CHROME ANALYSIS

CHROMIUM AIR CHROMIUM _ CHROMIUM

SAMPLE SAMPLE  EMISSION AVERAGE EMISSION

WEIGHT VOLUME RATE  AMPERES FACTOR
TEST (mg) {m3) (mg/hr)  (Amp) (mg/Amp-hr)
G-1-0UT < 0.00191 4.583 < 20.3 996 < 0.0204
G-2-0UT < 0.00215 4,428 <  26.9 . 996 < 0.0249
G-3-0UT < 0.00209 4.047 < 24.8 1274 < 0.0195
C-4-0UT < 0.00237 4.302 < 26.9 1274 < 0.0211
AVERAGE < 24,2 < 0.0215
L-1-0UT < 0.00199 3.160 < 32.6 9812 < 0.0033
L-2-0UT < 0.00199 3.426 < 29.1 9812 < 0.0030
L-3-0UT < 0.00223 4.6446 < 23.5 10640 < 0.0022-
AVERAGE < 28.4 < 0,0028
M-1-0UT < 0.002%7 8.993 < 10.4 9387 < 0.00L1 -
M-2-0UT < 0.00257 4.301 < 18.7 9406 < 0.0020 .
M-3-0UT < 0.00209 4.235 < 16.0 9362 < 0.0017
AVERAGE < 15.0 < 0,0016
M-1-MID 0.79832 5.610 4196.7 9406 0.4462
M-2-MID 1.06030 5.302 5437.8 9362 0.5808
AVERAGE 4817.3 0.5135

TEST RESULTS BASED ON ATI HEX CHROME ANALYSIS

CHROMIUM AIR CHROMIUM CHROMIUM

SAMPLE SAMPLE  EMISSION AVERAGE EMISSION

WEIGHT VOLUME RATE  AMPERES FACTOR
TEST {mg) (m3) (mg/hr)  (Amp) (mg/Amp-hr)
G-1-0UT < 0.00382 4.583 < 40.657 996 < 0.0408
G-4-0UT < 0.00474 4.302 < 53.750 1274 < 0.0422
AVERAGE < 47.204 < 0.0415
L-2-00T < 0.00398 3.426 < 58.11% 9812 < 0.0059
L-3-0UT < 0.00447 4.644 < &47.012 10640 < 0.0044
AVERAGE < 52,365 < 0.0052
M-1-0UT < 0.00556 5.993 < 19.499 9387 < 0.0021
M-3-QUT < 0.00417 4.235 < 31.944 9362 < 0.0034
AVERAGE < 25.722 < 0.0027
M-1-MID 0.68196 5.610 3585 9406 0.3811
M-2-MID 0.83503 5,302 4282 9362 0.4574
AVERAGE 3934 0.4193
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EMISSION RESULTS
SAMPLE CALCULATIONS
TEST M-1-OUTLET (TOTAL GHROMIUM)

CHROMIUM WEIGHT = {analysis volume (1) * lab analysis (mg/1)]

ere: n = probe, impinger 1, and impinger 2

Example:

Emissjon Weight =~ (0.1945 (1) * 0.0100 (mg/1)] + [0.1737 (1) * 0.0040 (mg/l))
+ [0.1882 (1) * 0.0040 (mg/l)) = ©,0032 (mg)

EMISSION CONCENTRATION = chromium weight {mg) / air sample volume (DSCF)
Example:
Emission Concentration ~ 0.0032 (mg) / 317.55 (DSCF)

- a -

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

Example:
Emission Rate ~ 1,0l4E-5 (mg/DSCF) * 18549 (DSCEM)
* 60 (min/hr) = _11.28 (mg/hr}

EMISSION RATE = emission rate (mg/hr) / average amperes (Amp)
Example:
Emiggion Rate = 11.28 (mg/hr) / 9387 (Amp) = 0.0012 (mg/Amp-hr)
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MISCELLANEOUS DOCUMENTS
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BAY AREA AIR QUALITY
MANAGEMENT DISTRICT

ALAMEDA COUNTY January 4, 1930
Eaward R. Campbell
Shirley .. Campbell  © -

{Chairperson) .
pruex cg;::' Commander, Western Division
- ) Naval Facillties Englneering Command

CONTRA COST
Paut L. c:af.?UN“P.O. Box 727
{Secretary) San Bruno, CA 94066-0720

Sunne Wright McPeak
MARIN COUNTY  pgtention: Ron Sommer, Code 1824RS

Al Argmburu
NA:&?#:.‘W : Appllication Number: 574

SAN FRANGISCO COUNTY Equipment Locaticn: NAS, Alameda
Harry G. Brile :
Jim Gonzalsx

SAGN M:TEO CQUNTY
. Nicol !
anna Eanoo . This is your Authority to Construct the foliowing:

SANTA CLARA COUNTY

Gentlemen:

Martha Clavenger 83201 Chrome Anadizing Tank (G1), 2400 gal., 2008 amperes, Bldg 32,
Roberte 1. owsin abated by A3207, Scrubber/Fiber Fiiter System, Viron, 23,976 CFM;
- Susanne Wilson’
SOLANG COUNTY S3202  Chrome Anadizing Tank (G2), 1200 gal., 1500 amperes, Bldg 32,
Qaby Dawi .
(Vics Crairperson) abated by A3207, Scrubber/Fiber Filter System, Viron, 23,976 CFM;
vt $3203  Chrome Plating Tank (L1}, 1400 gal., 5000 amperes, Bldg 32, abated by

A3212, Scrubber/Flber Filter System, Viron, 24,785 CFM;

53204 Chrome Plating Tank (L2), 1400 gal., 5000 amperes, Bldg 32, abated by
A3212, Scrubber/Fiber Filter System, Viron, 24,785 CFM;

$3205 Chrome Plating Tank (L3/4), 1500 gal,, 5000 amperes, Bldg 32, abated
by A3212, Scrubber/Fiber Filter System, Viron, 24,785 CFM;

53206 Chrome Plating Tank (M1), 700 gal., 2500 amperas, Bldg 32, abated by
A3213, Scrubber/Fiber Fllter System, ylron. 14,285 CFM;

53207 Chraome Plaling Tank (M2), 700 gal., 2500 amperes, Bldg 32, abated by
A3213, Scrubber/Fiber Filter System, Viron, 14,285 CFM;

83208 Chrome Plating Tank (M3), 700 gal., 2500 amperes, Bldg 32, abated by
A3213, Scrubber/Fiber Filter System, Viron, 14,285 CFM;

83209 Chrome Plating Tank {M4), 700 gal., 2500 amperes, Bldg 32, abated hy
A3213, Scrubber/Fiber Filter System, Viron, 14,285 CFM;

S3az1o Vapor Solvent Cleaner (Ht) with freezing freebaard chiller, Bldg 32;

S3211  Vapor Soivent Cleaner ($9) with freezing treeboard chiller, Bldg 32;

. Enclosure (1)

' 939 ELLIS STREET « SAN FRANETICO, CALIFORNIA 94109 o (41S) 771-6000
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Application 574
January 4, 1990
Page 2

$az212 Solvant Wipe Cleaning Operations, Bldg 32;

83221 Abrasive Blasting Glovebox, Unlvarszl ABM, PDH-DC500, Bldg 32,
abated by A3221, Cycione/Baghouse, Universal, 900 CFM;

83222 Abraslve Blasting Glovebox, Unlversal ABM, PDH-DC500, Bldg 32,
abated by A3222, Cyclone/Baghouse, Universal, 900 CFM;

83223 Abrasive Blasting Glovebox, Universal ABM, PDH-DC500, Bldg 32,
abated by A3223, Cycione/Baghouse, Universal, 500 CFM;

$3224 Abrasive Blasting Glovebox, Universal ABM, PDH-DC200, Bldg 32,
abated by A3224, Cyclone/Baghouse, Universal, 500 CFM;

§3225 Abrasive Blasting Glovebox, Universal ABM, PDH-DC200, Bldg 32,
abated by A3225, Cyclone/Baghouse, Universal, 500 CFM,

QOperation of this equipment will be subject to the specific conditions attached to this
Conditional Authority to Canstruct, .-

Notification

Please notify the District by letter at least three days before the initial operation of the
equipment Is 1o take place so that we may ohserve the equipment in operation and
verify conformance with the Authority to Construct. Operation Includes any start-up of
the source for testing or other purposes. Operation of equipment without prior written
notification 1o the District or beyond the start-up peried without a Permit to Operate
may rasult in enforcement action, :

Stant-Up Period

After receipt of the start-up letter required above, this Authority to Construct

authorizes operation during the start-up period from the date of inltial operation noted

in your start-up letter until the Permit to Operate is Issued, up to a maximum of &0
days. All condilions (speclfic or implled) of the Authority to Construct are in eHect
during the start-up perlod.

Fees

. District Regulation 3 requires a tee for each new Permit to Operate. You will be

Invoiced upon receipt of your start-up letter, No permits will be issued until all
outstanding fees are paid.

[ T e e Y




Application 574
January 4, 1990
Page 3

Impilied Conditions

In the absence of specitic permit conditions to the contrary, the throughputs, fue! and
material consumptions, capacities, and hours of operation described In your permit
application wili be considered maximum allowable limits. A new parmit will be
required before any (ncrease in these parameters, or change in raw material handled,
may be made.

Explration

In accordance with Regulation 2-1-407, this Authority to Construct expires two years
from the date of issuance unless substantial use of the authority has begun.

Exempt Sources

Attached Is a list of sources that have been evaluated and are currently exempt from
permit requiremants. These sources wilt be entered In our files as exernpt sources.

These exemptions are not permanent; a change In equipmant operation or In District
regulations may require permits In the tuture. In addition, source test data required
by this Authority to Construct may initiate further permit raview if significant emissions
are found to occur. Please nate that these exemptions only apply to permits.
Equipment must be operated and maintained in compliance with any applicable
Olstrict Reguiation. )

Cerrespondence

Please include your application number with any correspondence with the District
regarding this matter. If you have any questions on this matter, please call Scott Lutz,
Alr Quality Enginear, at (415) 771-6000Q, exanslon 212.

Very truly yours,

Milton Feldstein
Alr Polfution Conirol Oﬂlcer

L/dﬁam_

Permit Services Division

-

cc:  Mike James, Department of Health Services

E-3
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CONDITIONS OF AUTHORITY TO CONSTRUCT NO. 574

- - [ - -

$3201-3209: f

1.

4.

8,

7.

Chrome Anadizing Tanks, $3201 and $3202, shall not be operated unless emissions af
heravalent chromium from S$3201 and $3202 are abated by A3207, Scrubber/Flber Filter
System. The ventilation and abatement systems shall be properly maintained and kept In
good operating condition. Hexavalent chromium emissions from $3201 and $3202
combtnad shafl not exceed 0.015 mg/amp-hr,

Chrome Plating Tanks, $3203, $3204, and $3205, shall not be oparated unlass amisslons
of hexavalent chromium from S3203-3205 are abated by A3212, Scrubber/Fiber Filter
Systam. The ventilation and abatement systams shall be properly maintained and kept In
good operating condition. Hexavalent chromium emissicns from $3203, S3204, and 53205
combined shall not exceed 0.015 mgfamp-hr.

Chrome Plating Tanks, $3206, $3207, $3208, and 53209, shall not be operated uniess
emissions of hexavalent chromium from $3206-3209 are abated by A3213, Scrubber/Fiber
Filler System. The ventilation and abatement systems shall be properiy maintained and
kept in good oparating conditlon. Hexavalent chromium emisslons from $3206, S3207,
53208, and $3208 combined shall not exceed 0.015 mg/amp-hr.

Naval Aviation Depot, Alameda shall submit &n operatians and maintenance plan to the
Permit Services Division within 90 days of full operation or within 180 days of start-up of
the plating lines {(S3201-3209). This plan shall be subject ta District approval and shail
Include items to regularly monitor such as water circulation rates or water flushing
Intervals tor damisters, scrubbers, and fiber filters; scrubber bleed water quality;
differential pressure across campanents of the abatemant systems; and a schedule of
replacement for critical components such as the fiber filter elements or criteria for such
reptacements. Vendor recommendations should be followed for operationat and
maintenance items. This document shall Include action limits and/or alarm set-points, and
plans to test appropriate parameters ragutarly. )

Pressure drop across each Fiber Filter unit shall be maintained at a differentlal pressure
not less than 6 inches w.c. and not greater than 12 inches w.c. Prassure shall be
measured waekly upstream of each damister, downstream of each water scrubber, and
upsteam of each {Iber fliter unit for each chrome abatemert system (A3207, A3212, and
A3213). These pressure measurements shall ba recorded weekly and shall comply with

the limits above or approved alternative limits stipulated in the operatlons and
maintenance plan.

Chrome Plating and Anodizing Tanks, $3201-3209, shall not emit greater than 808 grams
{2.0 Ib) of hexavalent chromium per calendar year on a combined basis.

Chrome Plating and Anodizing Tanks, $3201-3209, shail not consume greater than
60,000,000 amp-hours per calendar year on a combined basis.

. Totaitzing amp-hour meters shall be installed on each of the Chrome Plating and

Anodizing Tanks, $3201-3209. These amp-hour meters shall be proparly maintained and
kept In good operating condition . A tank shall not be operated unless its assaclatad
totalizing amp-hour meter is recording properly. Amp-hour readings shall be recorded In a

process log for each plating and ancdizing tank on a monthiy basis. These records shall
show compliance with Conditlon 7 above. ’
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10.

1.

12,

13.

( ¢

An emissions rapott shall be submitted to the Permit Services Division within 30 days of
the end of each calendar quarter for the twa years of operation and on an annual basis

" thereafter. These reports shall indicate the-number of amp-hr/month for each tank (53201-
.3209); the total number of amp-hours during the calandar yeaar for each line; and a

calculated emisslon rate of hexavalent chramium in grams for each month and the year-to-

. date emigslon In grams for each line. The monthly amp-hour cons_umptlbn and emission

factor based on the resuits of the most recent source test required by Conditions 10 ard
11 below shall be used to calculate the mass of hexavalent chromium emlitted for each
lina,

Within 60 days of the start-up of Chrome Plaling end Anodizing Tanks, $3201-3209, Nava!
Avlation Depot, Alameda shall perform a District appraved source tast of these tanks and
thelr associated abatement systems A3207, A3212, and A3213. This source test shall
determine the mass emission of total and hexavalant chramium in g/hr and mg/amp-hr for
each anodizing and plating line as emitied after abatement. A complete report shall he
submitted o the Dlatrict's Scurce Test Manager and Permit Services Divislon within 30

days of this source test and shall demonstrate compliance with Conditions 1, 2, and 3
above.

Naval Aviation Depot, Alameda shall perform an annual District approved saurce test of
Chroma Plating and Anodizing Tanks, $3201-3209, and their assoclated abatement
systems A3207, A3212, and A3213. Thesea source tests shall determine the mass
emission of total and hexavalent chromium in g/hr and mg/amp-hr tor each anodizing and
plating line as emitted after abatement. A compate report shall ba submittad 1o the
District's Source Test Manager and Permit Services Divislon within 30 days of each annual

.sourca test and shall demonstrate compliance with Conditions 1, 2, and 3 above.

Within 80 days of the start-up of this facility, Naval Aviation Depot, Alameda shall perform
District approved source tests (tanks: C3, E4, E6, K6, KB, J11, N1-3, NG, 04, P6-8 and
emission point, P3220, {or fugitive cadmium plaling emissions) to determine the
uncontrolled emissions of the following air contaminants; chromium, cadmium, nickel, and
cyanide. Tanks equiped with air agitation shall ba tested with alr on and without alr.
Cadmium plating tanks are not directly vented and occupational testing results shall be
submitted with the results of the above source tests. These source tests shall be used to
support the Navy's contentlon that uncontrolled emisslons (exciusive of the chromium
plating and anodizing lines) are indeed Insignificant. 1 any emissions of air contaminants
are found to be of significant quantitias, Naval Aviation Depot may be required to modify
thair risk assessment to account far these significant emissions and to modify this facllity
by the addition of abatement equipment. Additional permit review shall be evaluated as It
this tacility had not yet been constructed and operated. A complete report shall be
submitted to the District’s Source Test Manager and Permit Servicas Division within 30
days of these source tests. This report shall also Include all other compounds analyzed
by the Navy that were not specifically required by this conditian.

Naval Aviation Depot, Alameda shall recaive approval from the District's Source Test
Manager for installation of testing ports and source testing procedures. A writien protocotl
shall be submitted prior to the Initial squrce tests. The District's Source Test Manager and

Permit Services Division shall be given written notification at least two weeks prior 1o any
saurce test,

T e




2.

83211:

53212:

§3221:
$3222:
83523:
$3224:

§3225:

The.net salvent used at Vapor Solvent Cleaner, S3210, shall not exceed 185 galions per

calendar year. The Navy shall maintaln solvent usage records that Indlcate all quantitles
of salvent added to the equipment, solvent recovered for disposal or reclamation, and
net solvent usage. These records shall be summarized on a quarterly basls and on an
annual basls. These records must ba ratalned tor at least two years and be available tor
roview by the BAAQMD. C

Whenever S3210, vapor solvent cleaner, I3 In operatlon, the refrigerant contained in the
freeboard chiller shall be maintained at a tamperature of less than minus 10°F (except
for normal defrost periods). Naval Aviation Depot shall Install and maintain a
temperature indicator that demonstrates compllanca with this temperature limitation.

The net solvent used at Vapor Solvent Cleaner, S3211, shall not exceed 185 gallons per
calendar year. The Navy shali maintain solvent usage records that indicate all quantities
of solvent added to the equipmaent, solvent recovered for disposal or reclamation, and
net solvent usage. Thaesge records shall be summarized an a quarterly basis and on an
annual basis, Thesa records must he retained for at least two years and be available for
review by the BAAQGMD.

Whenever $3211, vapor solvent cleaner, Is In operation, the refrigerant contained In the
freeboard chiller shall be maintained at a temperature of less than minus 10°F {(except
for normal detrost periods). Naval Aviation Dapot shall install and maintain &
temperature indicator that demonstrates compliance with this temperature limitation.
The net solvent used at Solvent Wipe Cleaning Operatlon, 53212, shall not exceed 410
gallons of Non-Precursor Organic Compounds (NPOC) and 30 gallons of Precursor
Organlc Compounds (POC) per calendar year. The Navy shall maintaln solvent usage
records that indicate alt quantities of solvent used at the equipment, solvent recovered
for disposal or reclamation, and net solvent usage. These records shall be summarized
on a quarterly basis and on an annual basis. These records must be retained for at [east
two years and be avallable for review by the BAAQMD.

Abrasive Blasllné Glovebox, $3221, shall not be aperated uniess emisslons of particulate
matter from $3221 are abated by A3221, Oust Filtratlon System. This abatement
equipment shall be properly maintained and kept In good operating condition at all times.

Abrasive Blasting Glovebox, $3222, shall not be operated unless emissions ot particulate
matter from S3222 are abated by A3222, Dust Filtration System. This abatement
equipment shall be properly maintained and kept In good operating condition at all times.

Abrasive Blasting Glovebox, $3223, shall not be operated unless emissions of particutate
matfter from $3223 are abated by A3223, Dust Filtration System. This abatement
equlpmepl shall be properly maintained and kept In good operating condition at all times.

Abrasive Blasting Glavebaox, $3224, shall not be operated unless emissions of particulate
matter from 53224 are abated by A3224, Dust Filtration System. This abatement
equipment shall be properly maintained and kept in good operating condition at all times.

Abrasive Blasting Glovebox, $3225, shall not be operated unlass emissions of particulate
matter from $3225 are abated by A3225, Dust Filtration Systam. This abatement
equipment shall be properly maintained and kept in §ood operating condition at ali times.

-,
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EXEMPT SOURCES, APPLICATION 574:

Based on the data sﬁ_ﬁmlﬂed In this application, the following sources are currently exempt from
permit requirements in accordance with the Indicated Regulation:

$3231  Anodic Strip Tank (C1), air agitated, 600 gal., 12.5% CrO,/6% H,PO,, Bldg 32 (exempt

per Reg. 2-1-127.3);

$3232  Chromic Pickle Tank (E4), air agitated, 400 qal., 19% Cr0,, Bldg 32 (exempt per Reg.
2-1-118.5);

$3233 Magnesium Converslon Coating Tank (E6), air agitated, 600 gal., Dow 7 (15%
Na,Cr,0,), Bldg 32 (exempt per Reg. 2-1-118.5, 2-1-119.2.2);
$3234

Aluminum Converslon Coating Tank (F4), air agitated, 800 gal., lridita (1% CrO,), Bldg
. 32 (exempt por Regq. 2-1-3118.5, 2-1-119.2.2);

§3235 - Chromic Acid Oxidizing Tank (J4), 250 gal., Bldg 32 {exempt per Reg. 2-1-118.5, 2-1-
118.2.2);

53236 Cadmium Conversion Coating Tank (Q3), 300 gal., 1% Na,Cr,0,, Bldg 32 (exempt per

Reg. 2-1-118.5, 2-1-119.2,2);
"7 ~s3z37 Miscellaneous Cleaning and Activation tanks (K1, K3, & K4), Bldg 32, abated by
A3211, Water Scrubber, Viran, 13,376 CFM (exempt per Reg. 2-1-118.5);

83238  Suainless Steel Passivate Tank (K6), 21% HNQ4/2% Na,Cr,C,, Bldg 32, abated by

' . A3211, Water Scrubber, Viron, 13,376 CFM (sxempt per Reg. 2-1-118.5);

53239 Copper Bright Dip Tank (K8), 20% CrQ,, Bldg 32, abated by A3211, Water Scrubber,
Viron, 13,376 CFM (exempt per Reg. 2-1-118,5);

S3240 Cadmium Plating Tanks (T3 and T4), 3% Cadmium/14% NaCN/2.5% NaOH, Bldg 32

(exempt per Reg. 2-1-127.3);

§3241 Nickel Acetate Tank (J11), alr agitated, 600 gal., Bldg 32 {exempt per Reg. 2-1-118.5);

§3242 Nickel Sulfamate Plating Tanks (N1, N2, N3, N6, 08, 07, & S7), air agitated, 34%
Nickel Sulfamate, Bldg 32 (exempt per Reg. 2-1-127.3);

$3243 Electroless Nickel Plating Tanks (P6, P7, & P8}, 2% Nickel Sulfamate, Bldg 32 (exempt

per Reg. 2-1-127.3);

S3244 Nickel Strike Tanks (04, P4, & R4), 25% NiCl,, Bldg 32 (exempt per Reg. 2-1-118.5);

$3245 Copper, Tin, and Siiver Plating Tanks, (R6, R8, U2, & U3J), Bidg 32 (exempt per Req. 2-
1-127.3);

53246 Caustic Elestrociean and Stripping Tanks (B1, B3, & B4), Bldg 32, abated by A3202,

Water Scrubber, Viron, 11,368 CFM (exempt per Reg. 2-1-118.5, 2-1-127.3):
S3247 Alkaline Electroclean and Acid Etching Tanks (D1, & D3-7}, Bldg 32, abatéd by A32a1,
Water Scrubber, Viron, 29,096 CFM (exempt per Reg. 2-1-118.5, 2-1-127.4);




S3248

83249

§3250

- 83251

83252

$3253

Sulfuric Acld Anodizing and Dye Tanks (11-8), Bldg 32, abated by A3209, Water

- Scrubber, Viron, 14,970 CFM (exempt per Reg. 2-1-118.2.2);

Oit Dip Tanks, (A8 & J6), Bldg 32 (exempt per Reg. 2-1-119.4);

" Miscellaneous Etching and Stripping Tanks (At, A3, C3, C5, C7, 03, P3, Q1, R3, 53,

§5, Us, Us, & U9), Bldg 32 (exempt per Req. 2-1-127.3 & 4);

Miscallanaous Cleaning and Surface Preparation Tanks (E1, Fi, H2, HS, J2, J8, O1,
P1, R1, 81, T5, T7, & U1) Bldg 32 (exempt per Reg. 2-1-118.5);

Spaca Heater (MU1), 3.75 MMBlu/hr, Natural Gas, Bidg 32 (exempt per Reg. 2-1-
114.2);

Space Heater (MU2), 3.75 MMBtu/hr, Natural Gas, Bidg 32 (exempt per Reg. 2-1-
114.2); ; _

Space Heatar (MU3), 3.75 MMBtu/hr, Natural Gas, Bidg 32 (exempt per Reg. 2-1-
114.2);

Space Heater (MU4), 3.75 MMBtu/hr, Natural Gas, Bldg 32 (exempt per Reg. 2-1-
114.2);

Space Heatar (MU5), 0.8 MMBtu/hr, Natural Gas, Bidg 32 (exemp! par Reg. 2-1-114.2);

‘Space Heater (UH1), 0.1 MMBtu/hr, Natural Gas, Bldg 32 (exempt per Reg. 2-1-114.2);

Space Heater (FUR1), 0.1 MMBtu/hr, Natural Gas, Bldg 32 (exempt per Reg. 2-1-
114.2); .

Heat Treat Ovens, Electric, Five Unlts (OV1-5), Bldg 32 (exempt per Req. 2-1-116.3);

Plastic Dip Tanks, (TWX1 & TWX2}, Bldg 32 (exempt per Reg. 2-1-119.4),




DEPARTMENT OF THE NAVY

WESTERN OIVISION
NAVAL FACILITIES ENGINEERING COMMAND
O ROX 727

BAN BRUND, CALIFORNIA 94086.0720 N REPLY REFER TO:

5090
Ser 1824TH/00502
09 APR 188}
Bay Area Air Quality Management District
Ms. Gail Karels, Permit Division
900 Ellis Street
San Francisco, CA 94109

Subj: RETEST SCHEDULE FOR LINE G, L, AND M OF THE NEW CHROMIUM
PLATING SHOP AT NAVAL AIR STATION ALAMEDA

Dear Madam,

This letter is t0 notify you of our schedule for retesting of lines G, L, and M at the new
plating shop at Naval Air Station (NAS) Alameda. As agreed during our meeting on 8
March, 1991 with Mr. Scott Luez at the Bay Area Air Quality Management District
{BAAQMD), we will contract with the Naval Energy Environmental Service Activity
(NEESA) to perform the retest. Following is the proposed schedule:

Begin Source Test 15 April, 1991
Finish Source Test 19 April, 1991
Source Test Report Submitted 17 May, 1991

The above schedule was accepted by Mr. Scott Luz during his telephone conversation
with Ms. Trang Ha from WESTDIV on 27 March, 1991, We recently discovered that
the scrubbers in lines G, L, and M were improperly installed causing excess watar to
accumulate in the demister. Enclosure (1), the field investigation report, was faxed to
Mr. Lutz on 27 March, 1991 for review. Another copy is forwarded for your record. On
30 March, San Francisco Public Works Center (PWC) decontaminated the whole
system by washing it with water. The construction contractor is repairing the
deficiencies in the system identified in the enclosed report. We are confident that we
will have the system corrected in time for the source test scheduled above.

The initial source test results showed high chromium emissions from the chromium
plating lines. After the deficiencies are corrected we want to redo the source tests in

order to demonstrate that the new scrubbers will perform as designed, in reducing
chromium emissions.




Subj: RETEST SCHEDULE FOR LINE G, L, AND M OF THE NEW CHROMIUM
PLATING SHOP AT NAVAL AIR STATION ALAMEDA

If you have any questions regarding the above matter, please contact Ms. Trang Ha at
(415) 244-2567.

Sincerely,

Head, AirfWater Section

Encl
(1) Investigation Report for the Excessive
Water In Demisters of Lines G, L, and M
at NAS Alameda's Plating Shop - -
Copy to:

NAS Alameda (Randy Cate, Code 52)
NADEP Alameda (Paul Pentony, Code 612)

E~10




KOEPF & LAN@E INC.
CONSULTING ENGINEERS
971 DEWING AVENUE
LAFAYETTE. CALIFORNIA 94540

1418} 204.4850
FAX 415.284.7804

March 18, 1991

’

ROICC, SFBA

P. 0. 8ox 23300
Oakiand Army Base
Oakland, CA 94623

Attention: Mr, Marcus Chan
Subject: Plating Shop P-783

NAS Alameda, CA
520

Dear Sir: .,4

MIDWEST RESEARCH INSTITUTE
Suite 350

401 Harrison Qaks Boulevard

Cary, North Carolina 27513-2412
Telephone (919) 677-0243

FAX {010) 677-0065

520-685

We have cumbleted our investigation for the cause of excessive water in
Demister VD13 sump and a much smaller similar accumulation in Demister

V07 ang 12 sumps.

Since the source of water and the probable solution

is within the scrubber demister units, we are reporting this to you so
it can be properly addressed to the” Contractor and Vendor tor

concurrence and resolution.

Our analysis of the situation is as

follows, using the attached sketch for key number points,

A. The scrubber spray system uses nozzles to distribute water
to the scrubber fi11 . When the floW rates from each row
are changed, there is Very little effect on the situation, so
we can rule out the nozzle pattern as a cause,

BD

(Esrportion runs down the wall at

and impacts on the separation shelf at

water then_runs in
chevrons (:) and .

C. The water flow at the demister is su

demister sump in 20 minutes to level (8)

When the water leaves the fill to drop to the basin, a large

drops off the turn at
. Some of this

0 the demister sump behifnd and through the

icient to fill the
where the water will

backflow into the scrubber sump. This eguates to about SGPH.

closer to the scrubber sump.

E. There {s no observed leaka
from water flow from the ducts.

8. The problem in VD7 and 12 1s smaller because the air velacity
is about 30 percent higher to push the water curtain

ge from the demister irrigation or

E%E@EWE@

MAR 19 1391

E-11
CODE 403 WESTHAVFACENCOM




MIDWEST RESEARCH INSTITUTE
Suite 350

401 Harrison Oaks Boulevard

Cary, North Carolina 27513-2412

Telephone (919) 677-0249
KBl 530-605 - March 18, 1949% (919) 677-0065
K&L 520-685 harch 16,1

Expressed in terms of the Contract specifications 15806-2.1.2, the
efficiencies of the TMA test are as follows. The required efficiency of
removal is 98.0 percent.

-~

Removal Efficfency, TMA Test, November 1930
HEXAVALENT CHROMIUM

TOTAL CHROMIUM
LIKE TEST 1 TEST 2 TEST 1~ TEST 2
G (a) 95,98  74.34 . 95.63  58.54
L 99.87  97.82 99.85  93.93
M 93.98  98.89 99.34 98,92

(a) Test results represent a “Semi Plating" operaticn,
and not "Anodizing* as required.

- -

special care is required in evaluating these resuits as the detection

1imit tolerances are low. The indicated inlet quantities on Line G are
very low,

Even a small amount of water carry-over can effect these
results,

Suggestions for correction of the problem can include any or all of the
following items.

1. Backslope the fill slightly to carry a higher percentage of
the fill drain to the rear.

2. Add a drip louver at point » extending into the scrubber
space far enough to make the water curtain fall into the

scrubber,

3. Provide a dam behind the demister at (:) to make the spiash
drain to the scrubber and increase the air velocity to help
push the water curtain into the scrubber. ‘

4!

Add a set of rain louvers across the opening from (:) £ 44] (:) .

E-12




Marcus Chan _ -
il 520-685

We have been advised that a new set of tests are sched
NEESA in about one month.

. MIDWEST RESEARCH INSTITUTE

T T suie 980

401 Harrison Qaks Boulevard

Cary, North Caralina 27513-2412

Telephone (919) 677-0249

March 18, 1991 FAX(919)677-0065
Page 3 of 3

uled to be done by

This correction should be completed prior to
that test. If it is not done, the results can be affected again,

Yours very truly,

KOEPF & LANGE, /INC.

A.H. Ko

AHK:aa
c: M. J. Lum

Charles Davidoff
Luann Tetirick

E-13
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401 Harrison Qaks Boulevard
Cary, North Carolina 27513-2412
Telephone (919) 677-0249

FAX (819) 677-0065
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MIDWEST RESEARCH INSTITUTE

Suite 350

401 Harrison Oaks Boulevard
Cary, North Catolina 27513-2412
Telaphone (919) 877-0249

FAX (919) 677-0065
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.. MIDWEST RESEARCH INSTITUTE
Suite 350

401 Harrison Oaks Boulevard

Cary, North Carolina 27513-2412

Telephone (919) 677-0249
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APPENDIX F

"NOMOKIN" SAMPLING PROGRAM
EPA CONSTANTS AND EQUATIONS
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MIDWEST RESEARCH INSTI_T_UTE
Suite 350

Telephone (819) 677-0249
FAX (918) 677-0065

-

.MRI @E P A "'M:ETHOD 5 HP/41CX CALCULATOR PgiSsgims s

1eLBL “HOMOKTH~
82 CLRG
03 FIY 9
84 *NETHOD 5 Homo-
05 RYIER
86 ADY
87 “ENTER DATA"
88 AVIEW
89 *THER PUSH R/g*
18 AVIEH
. 11 By |
12 “TEST K0,27+
" 13 PRONPT
14 “RUH HO,=7*
15 PRORPT
16 “FILTER HD.22+
17 PROXPT
18 FI3 3
-19 *IKITIAL NETER-
‘ 28 AYIEH
21 *VOLUNE FT2z7
' 22 PRONPT
23 §T0 22

© 24 “DELTA-HsAT = 9+

25 PRONPT
26 ST0 12
7 “KETER CANNR = 7+
28 PRONPT
29 ST0 13
30 “STACK mreEge
31 AYIEY
32 *IN, SO, = 70
32 PRONPT
34 $T0 25
35 “STACK STATIC:
* 36 AVIEN

(]

37 "P IH H20=2- .

33 PROMPT
37 13.4
) 48 -
41 “PEAR IN He=?-
42 PRONPT
43 570 27
44 +
43 ST0 24
46 |
47 =% H20=7-
43 PRONPT
43 ieg
L1
3 -
52 ST0 28
3 "STRCK €A% KET-
54 RYIEN
39 "ML KT, kS, -
56 AVIEN
57 *LB/LB KOL=2*
58 PROMPT
39 S0 65

.- Sy,
-

-'QQF;E“ . i -'Ifull 2

68 “RYC STRCK®
61 AVIEN

- 62 “TEMP DEG F=7-

€3 PROMPT
&4 460
650

Lt 66 ST0 @5

67 “AYC DELTA-P*
68 AVIEW

" 69 "IN, H20=7+

78 PROMPT
71 5T0 24
72 *AMPIEHT
73 AYIEN
74 *TENP F=2-
- 75 PRONPT
76 469
7e
.78 ST0 B8
79 *PITOT TURE-
89 AYIER
. 81 “CSURpP=3-
82 PROMPT
83 STD 09
84 qmy
85 "AYG sTACk-
86 RVIEW
87 "YELOCITY Fpy=-
' 23 AYIEN -
89 RCL @6
98 RCL 24
91 *
92 RLL 26
bR I
94 PL g5
85/
96 SORT
97 5123.2.
92 «
99 s
188 §T0 13
181 YIER ¥
162 “FOR 8.75 cry-
163 qvien
184 -10EAL KoZrrc-
185 AvIEK
165 -DIR IHCHES: -
L1687 432
198 RCL f5
163+ .
1€ 8L 27
1! =
112 pg
113 BCL 23
114 «
115 RCL 19
116 =
117 RCL a3
113 s -
119 RCL 26

vremn AW bt e g o -

128 «
121 ¢
122 SQRT
123 ARCL 2
124 avIeN
125 ALY
S 126 K2
12¢ “ACTURL WOZZLE-
128 AYIEN
129 *PIf INCHES=?"
138 PRONPT
131 810 1§
132 K2
133/ '
134 173
135 .75
136 »
. 137 any
133 “SANPLE CFN = -
139 ArcL %
148 AVIEN
141 t¥
142 38
143 »
144 Aoy
145 *MINIMUN RUN-
146 AYIEH

147 *TIHE, MIN, = =

148 ARCL X
149 AvVIER
150 ROV
I ITITI Y
) 152 AVIEN
153 =—BECIN .RUH~--*
154 AVIEN
155 Ay

156 “ENTER DATA AS:*

197 AYIEW -
158 any
159 *S10 B = DELTR-P"
168 RYIEW
161 =ST0 B = T-STRCK"
162 AYIEU
163 *STO C = T-METER-
164 OYIEW
165 ADY
166 “TQ CORRECT-
167 RYIEN
168 ~ERROR, RE-ENTER-
169-AYIEN
178 =ALL YALUES RS-
L71 AYIEn
172 “NecaTIvES-
173 AVIEN
174 Ay
175 ~T0 CHECK-
176 AYIEM
177 “ISOKIN, HIT*
- 178 AVIEN
179 =500, R/g-

LR R

188 RVIEH
181 any
- 182 ~T0 ENT RUY.
183 RYITH
184 -HIT @, psg-
185 AYIEN
185 ADY
187 *sesagsr-
188 AVIEW

{59+LFL 81
199 any
191 RCL o7
192 1
193 +
194 FIX 8
185 “POIRT X0. -
196 ARCL X
197 Aviex
193 FIX 2
199 §T0P
209 Sge
28} X=y?
282 GTQ 48
203 REY
2R
295 XK2Y?
2% GT0 3@
287 XOY
288 X=0?
209 GTD 82
21t
211 §Te @
212 RiL g2
213 4é8
214+
215 3T+ 28
216 ST0 16
217 ReL 83
218 3T+ 17
219 459
228 +
221 870 12
222 RCL &t
L2323 serT
224 8T+ |9
225 RCL o
235 RCL 6

a0
i

229 SERY
229 5T+ 23

238U 3

231 "TELTA M=«
232 AYIEY

233 *[N. H20....*
234 AVIEN

237 831

236 RCL 83
237 RCL 28

e it L .
R Bt ¥t PR RS TA




239 ¢ 2% s - 355 ARCL X
239 %12 297 ’OL 17 356 RAYIEW
2468 293 RCL 87 357 4680
24 ROL 12 293 / Jse
H2 . - 368 460 359 S10 1°
247 RCL 28 I8l + 368 RCL 135
244 s 302 / Jal RCL &7
245 RCL 27 383 *TINE ?* 382 7
H6 /.- 364 PROMPT 363 STO 84
247 RCL 18 363 7 364 ~DELTA-H=-
248 = 286 ACL 20 383 ARCL X
249 RCL 16 Jar s - . 366 AYIEH
r-1. A 3683 RCL 28 367 RCL 19
251 RCL 11 3837 368 RCL @7
252 4 318 RCL 11 39 7
233 Y18 31t X2 370 X2
40 312 7 371 510 18
233 RCL 81 313 RCL 23 372 “DELTA P="
256 4 7 ©OITIAREL X
237 ST+ 15 - 315 RCL 09 374 AVIEW
233 VIEH X U s 379 “FINAL HETER®
239 =sssaeex- 217 RCL 85 o 378 AVIEW
‘268 AVIEW 312 RCL 20 JTT CVOLINE FT3=2"
251 670 o 319 ¢ 375 PRONPT
328 S0RY 379 810 2t
- 2624L8L 39 321 = 356 ~[RITIAL="
263 “CORRECTIHG" 322 3.97% 381 ARCL 22
264 AY1ER 323 % 332 AYIEN
651 : 324 fdY 383 *SANPLE TIKE*
266 5T- @7 323 'PRES’HT ISOKIN=" . 354 AVIEN
267 PCL 82 . 326 RREIL ¥ 385 “MIR. =2
268 CHS 327 RYIEN 386 PRONPT
269 462 Jee nDY 337 STO 14
270 + 329 “COKTIHVE 8UH ,.* 386 *PSTRCK ABS®
rsT- 28 330 AVicH 389 AVIEN
272 ST0 16 331 AMY 398 "IH HG="
273 RCL B3 332 "ererest 391 RRCL 26
274 CHS 33T AYIEN 392 AYIEN
270 8T- 17 334 CTQ 91 393 RCL 28
276 4R 394 RCL &7
20+ JI5+LEL 82 385 7
272 §T0 12 336 °*===z==- J9g STO 28
279 PLL Bt 237 AVIEN 397 488
288 CHS 230 ROY 308 -
281 SART 339 ~IsOKIN- 399 -TSTACK F=-
282 ST~ 19 . 340 AYIEW 468 RRCL 3
263 AL @1 341 -AYG ¥oLUES- 401 AYIEW
284 CH3 342 AYIEY 493 ARY
285 RLL 16 HIFIL 3 403 “z==z===
r 344 PLL 23 434 AVIEW
257 SaPT 345 RCL @7 485 ADY
233 ST- 23 3% 7 485 *SQURCE TYPE?-
287 CT0 31 347 570 23 487 RYIEM
’ 348 “Ry=° 498 "@=0THER-
299+L8L 49 349 ARCL X 489 AYIENW
290 “LAST MIR 0L 2~ 350 AVIEY 418 =|=BOILER
292 PrOPPT 35t RCL 17 411 PROKPT
297 RCL 22 352 ROL 97 412 870 a3
2% - 353 7 413 % 02 =7+
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- EPA CONSTANTS -= Cary, North Carolina 27513-2412
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'R

Symbol Unit Description
E 32.1725 ft/sec? Acceleration due teo
) gravity

g/1b 453.59237 Conversion factor

Kp 85.39 ft_ | (1b/1b-mole)(in. He) | 1/2 ° Pitot tube constant
~ sec | (°RI(in, Hz0) (METHOD II)

. Ky 0.4710 ££3/m1 .Conversicn factor

(METHOD 1IV)
K 0.04718 ££3/m1

_Conversion facter
* (METHOD 1V)

K3 17.65 °R/in Hg Standardizes

temperature and
pressure (METHOD IV) -

Ky © 17.65 9R/in Hg - Standardizes
temperature and
‘pressure (METHOD V)
Ka 0.04710 fe3/m1 - Conversion factar .
- (METHOD V)

Ky 0.09444 (min)(in Hg) Constant for standard
—_— (°R) (sec) pressure and
temperature (METHOD V)

: MWgi:  2B.9641 1b/lb-mole , Molecular weight of
ll ; air - .
L

* s

MWy 9 18.01534 1b/lb-mole Molecular weight of

water

Pseq  29.92126 “Hg Absolute standard

pressure

Pair  0.0752236 1b/fe3 Density of air at

20°¢
Py. o 0.99824 g/ml Density of water at :
\ 200¢
Pi,o  62.31639 1b/fc3 Density of water at
‘ 209¢

Tsed 528°R

Standard absolute
temperature

e

b e L IR

o PRI e . . . . * ‘
. . PRSI et T A [ agk e . L
QR SCSgEs o ' ' PR, < 7 S ] e BTN LY
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1. V&lume of dry gas in cubic feet sampled at standard conditions.*
| . | ‘a8H
Co Tstd Po* 3.6
v =y
[ mstd m : R p
tm + 450 ) std
V. =17.646y [ Ppted
L oom 13.6 = ft.s
\ tm + 460
2. Volume of water vapor in cubic feet ¢ollected at standard conditicns.»
By volume measurement:
: (v.) o
) W HZO R Tstd
. Vw =

gas Pstd MWHZO 453.59237

V.  =0.0471 V
¥gas v

BY mass measurement:
v

(mw) R Tstd
w -

gas Pstd MwH20.453'59237

V. - =0.0472 m
‘Wgas . vl

3. Percent moisture in stack gas

N = x 100

4. Mole fraction of dry gas

= 100 - M
Hd =

B
I

100

* 528°R, 29.92126 in. Hg

é
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Cary, North Carolina 27513-2412
Telephone (919) 677-0249
B : ' FAX (919) 677-0065

| ' - . . .. ...MIDWEST RESEARCH INSTITUTE
l | ' Suite 350
M RI @ | | : 401 Harrison Oaks Boulevard

5. Average molecular weight of dry stack gas. _
[0 44 (zcoz)] EJ 32 (..02)] E) 28(100 - %0, - :'.COZ)J= 1b/1b mole
6. Mo!ecu]ar weight of stack gas. : .

Md = My x My o+ 18 (-My) = T5omeTe

- 7. Stack_pres_sure. "Hg Absalute
p = P, + stack pressure "H,0

s
13.6

8. “Stack velocity at stack conditions, fpm

¥ = ¢y 60 | (BN MNP ) (iyy ) (55 + 460) (o) .

12 {p, i ) (P (T )

TV = 51232 c, (tg + 460) (aP) 5

- . = fpm
: (Ps) (M)

9. Stack gas voclume at standard conditions, SCFM*
Qs = Vs As Mcl Tstcl P

. s
l 144 (ts + 460) Petd

g = 0-1225 ¥ A My Ps

s = DSCFH
| . ts‘+ 460
10. . Percent isokinetic
. - vmstd(ts + 460) P, 4 100
M, T P. T, V. lr (D )2
d 'std s 't s n
ROy
1039 v t_ + 460
2]l = mStd ( S. )
2
Mg Pg T, Vo D,
* 5289, 29.82125 “Hg
F-7
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11. - Particulate - probe, cyclone, and filter, grains/SCF.
R 15.432 or

an | gram
Mst
mL e e
= f - .
Con = 154832 T oyser
. Mstd
12. Particulate total, grains/SCF
My
cao =15.432 = gr/SCF
. | Mstd

13. Particulate - probe, cyclone and filter, gr/CF at stack conditions

Cat = Can s -1 Tstg M
. Pstd_j (ts + 460) d

= 17.646 C,0 P_ M
G an 's d _ gr/CF
- ts + 460

14, -Particulate - total, gr/CF at stack conditions
Cpy 17.646 cao PS’Md
(ts + 460)

15.  Particulate - probe, cyclome and filter, 1bs/hr

. e q (50 min. ) ( 1 1b )
aw ~ “an “s |\ "1 hr. 7000 or

Caw = 0.008571C,, Q. = lbs/hr '
16. Particulate - total, 1bs/hr
cax = 0,008571 Cao Qs = Tbs/hr

5

= gr/CF

17.  Percent excess air at sampling point

100 (02)
% EA =

26.4 - 1.264 (0,) - 0.264 (cC,)

NOTE: Assumes CO concentration is approximataely zero compared to 02 and coz

* 5280R, 29.92126 “Hg

F-8
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APPENDIX G
EQUIPMENT CALIBRATION SHEETS
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$-TYPE PITOT TUBE CALIBRATION WORKSHEET

MIDWEST RESEARCH INSTITUTE

04APRY1

* Calibrated Orifice Standard (Cp=0.65)

CALIBRATED BY: R.T.M. TEMP: 62F  PBAR: 30.14 inHg
l : VELOCITY PRESSURES
S-TYPE PITOT RUN ORI-STD* S-TYPE CP(S)
NO. SIDE NO. (INH20) (INH20) CP(S) MEAN DEV. COMMENTS
A 1 0.350 0.225 0.811 ;0,819 ~0.009
l 2 0.650 0.420 0.809 ~0.011
3 1.000 0.630 0.818 -0,000
4 2.000 1.200 0.839 0.020
l A 1 0.350 0.215 0.829 0.002
2 0.650 0.400 0,829 -0.003
I 3 1.000 0.615 0.829 0.003
4 2.000 1.200 0.839 0.008
A 1 0.350 0.220 0.820 -0.007
l 2 0.650 0.405 0.823 -0.004
3 1.000 0.620 0.828 -0.001
' 4 2.000 1.200 0.839 0.012
A 1 0.350 0.210 0.839 -0.008
2 0.650 0.385 0.845 -0.002
I 3 1.000 0.590 0.846 0.001
a 2.000 1.150 0.857 0.010
I A 1 0.350 0.210 0.839 0.006
2 0.650 0.400 0.829 0.005
3 1.000 0.620 0.826 -0.008
l 4 2.000 1.200 0.839 0.006
A 1 0.350 0.220 0.820 0.006
2 0.650 0.405 0.823 0.003
I 3 1.000 0.625 0.822 0.004
4 2.000 1.200 0.839 0.013

Suite 350

401 Harrison Qaks Boulevard
Cary. North Carolina 27513-2412
Telephone {918) 677-0249

FAX (919} 677-0065




S-TYPE PITOT TUBE CALIBRATION WORKSHEET
CALIBRATED BY: Dave Rowney

VELOCITY PRESSURES

S-TYPEPITOT RUN ORI-STD*

S-TYPE

-TEMP: 67F

CP(S)

08MAY91
PBAR: 29.86 in Hg

NO SIDE NO. (NH20) (INH20) CP(S) MEAN DEV. COMMENTS
5212 A 1 0.350 0.220 0.820
i 2 .0.750 0.460 0.830

3 1.000 0.610 0.832
4 2.000 1.200 0.839
' A 1 0.350 0.220 0.820
2 0.750 0.470 0.82%
3 1.000 0.630 0.819
4 2.000 1.250 0.822
A 1 0.350 0.230 0.802
2 0.750 0.490 0.804
3 1.000 0.650 0.806
4 2.000 1,300 0.806
A 1 0.350 0.225 0.811
2 0.750 0.470 0.821
3 1.000 0.625 0.822
4 2.000 1.200 0.839 -
A 1 0.350 0.215 0.829
2 0.750 0.460 0.830
3 1.000 0.620 0.826
4 2.000 1.200 0.839
A 1 0.350 0.230 0.802
2 0.750 0.470 0.821 :-
3 1.000 0.620 0.826 .
: 4 2.000 1.200 0.839
* Calibrated Qrifice Standard (Cp=0.65)
G-2




DRY GAS METER CALIBRATION

BOX NUMBER: 13

DATE: 03-15-1991
BAROMETRIC PRESSURE: 29.730
OPERATOR: dP

" LEAKRATE (CFM): 0.000

Delta-H ....... cessecs 5.00

3.00 2.00 1.00 0.50
Avyg Dry Gas Mtr Temp. B82.0 80.0 79.0 77.0 76.5
Av? Wet Test Mtr Temp 68.0 68,0 69.0 71.0 71.0
Init Dry Gas Mtr Vol. 553.452 560.411 568.402 579.435 586.504
Final Dry Gas Mtr Vol 558.418 565.402 573.414 584.381 591.547
Net Dry Gas Mtr Vol.. 4.966 4.991 5.012 4.946 5.043
Net Wet Test Mtr Vol. 5.000Q 5.000 5.000 5.000 5.000
Run Time (min.sec)... 4.23 5.38 6.55 9.33 13.10
GAMMA ..civsvransssns 1.021 1,017 1.011 1.020 1.001
DH@ & 8 " 8 ¢ PP E P e e s 2-108 20096 20119 2.042 10943

G-3




DRY GAS METER CALIBRATION

BOX NUMBER: 14

DATE: 03-25-1991
BAROMETRIC PRESSURE: 29.927
OPERATOR: dP '

LEAKRATE (CFM): 0.000

DeTta-H .....vivinns 5.00 3.00 2.00 1.00 0.50
Avg Dry Gas Mtr Temp. 81.0 79.2 80.2 . 81.0 80.7
Avg Wet Test Mtr Temp 81,0 79.0 80.0 80.0 g1.0

Init Dry Gas Mtr Vol. 523,388 529.408 535,472 541.525 547.599
Finel Dry Gas Mtr Vol 528,403 £34.460 540.518 ©546.583 652,653

Net Dry Gas Mtr Vol.. 5.015 5.062 5.046 5.058 5.054
Net Wet Test Mtr Vol. 5.000 - 5.000 5.000 5.000 5.000
Run Time (min.seec)..,. 4.19 £.33 6.49 9.22 12.57
GAMMA .. ...t iiv s 0.%85 C.983 0.986 0.988 0.987
DH@ e . 2.132¢ 2.110 2.126 2.004 1.923
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DRY GAS METER CALIEBRATION

BOX NUMBER: 17

DATE: 03-25-1991 )
BAROMETRIC PRESSURE: 30.248
OPERATOR: d

LEAKRATE (CFM): 0.000

Delta-H .....covuunnn 5.00 3.00 2.00Q 0.50
Avg Dry Gas Mtr Temp. 77.0 78.0 78.7 77.8
Avg Wet Test Mtr Temp 75.0 76.0 76.0 78.0
Init Dry Gas Mtr Vol. 164.632 170.542 176.483 188.379
Final Dry Gas Mtr Vol 169.550 175.497 181.423 193.345
Net Dry Gas Mtr Vol.. 4.918 4.955 4.940 4.966
Net Wet Test Mtr Vol. 5.000 5.000 5.000 5.000
Run Time (min.sec)... 4.15 5.26 6.42 12.47
GAMMA ..vcevesnccssas 1.008 1.006 1.012 1.005
DHe Caeassassanasas 2.018 1.983 2.007 1.843
G~5
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DRY GAS METER CALIBRATION

BOX NUMBER: 13

DATE: 04-24-199% :
BAROMETRIC PRESSURE: 30.%10
OPERATOR: dP

LEAKRATE (CFM): ©0.000

Delta-H ...... v uuns 5.00 3.00 2.00 1.00 .50

Avg Ory Gas Mtr Temp. 89.2 86.8 87.0 88.5 88.5
Avg Wet Test Mtr Temp 81.0 81.0 82.0 83.0 83.0

Init Dry Gas Mtr Vol. 227.382 233.392 239.388 245.388 250,377
Final Ory Gas Mtr Vol 232,392 238.391 244,385 250.377 255.388

Net Dry Ges Myr Vol,. 5.010 4.99¢9 4.9%7 4.589 5.011
Net Wet Test Mtr Vol. 5.000 5.00¢0 5.000 5.000 5.000
Run Time (min.sec).., 4,20 5.33 6.47 9.22 12.56
GAMMA .. ... evn.. . 1,001 1.004 1.005 1.01¢0 1.007

pHe e I I P 2.083 2.02% 2.027 1.935 1.844
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DRY GAS METER CALIBRATION

BOX NUMBER: 14

DATE: 04-30-1991
BAROMETRIC PRESSURE: 29.980
OPERATOR: dP

LEAXRATE (CFM): 0.000

Delta~-H ....... creaes 5.00 3.00 2.00 1.00 0.50
Avg Dry Gas Mtr Temp. 86.2 84.5 84.7 84.2 81.5
Avg Wet Test Mtr Temp 85.0 85.0 84.0 84.0 B2.0

Inlt Dry Gas Mtr Vol. 491.178 497.217 504.268 510.311 516.373
Final .Dry Gas Mtr Vol 496.208 502.258 509.302 515.368 521.406
Net Dry Gas Mtr vol.. 5.030 5.041 5.034 5.057 5.033
- Net Wet Test Mtr Vol. 5.000 5.000 5.000 5.000 5.000

Run Time (min.sec)... 4.18 5.30 6.46 9.20 12.52

GAMMA .....c00c0ters. 0.984 0.984 0.990 0.987 0.99]1

DH@ cesesesatnnanas 2.126 2.094 2.104 2.004 1.899
G=7




DRY GAS METER CALIBRATION

BOX NUMBER: 17

DATE: 04-30-199%1
BAROMETRIC PRESSURE: 29.970
OPERATOR: dP

LEAKRATE (CFM): 0.000

Delta=H ...cooesevoss 5.00 3.00 2.00 1.00 0.50
Avg Dry Gas Mtr Temp. 85.2 85.5 85.8 85.7 84,7
Avg Wet Test Mtr Temp 84.0 85.0 84.0 84.0 83.0
Init Dry Gas Mtr Vol. 77.668 83.598 89.530 95.458 100.415

Final Dry Gas Mtr Vol 82.614 88.5237 94.475 100.415 105.373
Net Dry Gas Mtr Vol.. 4.946 4.935 4.945 4.957 4.958
Net Wet Test Mtr Vol. 5.000 5.000 5.000 5.000 5.000
Run Time (min.sec)... 4.13 5.25 6.39 9.04 12.39

O —— i ———— — e s S e P e S A ot S e O S e A G e S el e S T T ——— T A

GAMMA ....cccovceronn 1.001 1.006 1.010 1.009 1.010
DH@ serrsassetarnaa 2,042 2.028 2.029 ‘1.886 1.832
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DREK A. NEWTON, P.E.

1984 -

1984-1986

1987-Present

H-1

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




DAVID J, COOK
1990

1990-Present

H-2

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




1985

BRIAN Y. QUIL, P.E.

1985-1987 -

1987-Present

RESUME

Mechanical Engineer

~ B.S. Engineering and Chemistry

Califorma State University Northridge
Northridge, CA

Mechanical Engineer

Mobile Utilities Support Equipment Office
Naval Energy and Environmental

Support Activity

Port Hueneme, CA

Mechanical Engineer

Coal/Air Department

Naval Energy and Environmental
Support Activity

Port Hueneme, CA




CHARLES K. YEE, P.E.

1963

1969

1965-1972

1972-Present

H-4

RESUME

Mechanical Engineer

B.S. Chemical Engineering
Aubum University
Auburn, AL

M.S. Environmental Systems
Engineering

Clemson University
Clemson, SC

Public Health Engineer

Air Pollution Control Commission
State Health Department
Montgomery, AL

Chemical Engineer

Coal/Air Department

Naval Energy and Environmental
Support Activity

Port Hueneme, CA






