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EXECUTIVE SUMMARY 

The Naval Energy and Environmental Support Activity performed chromium 
emission t e s t s  on chrome plat ing and chromic a c i d  anodizing operations a t  
Building 32, Naval Aviation Depot, Alameda. California.  W e  performed the 
tests during April  15-18, 1991. 

We measured out le t  emissions on l i nes  G ,  L, and M. We also  measured 
emissions between the wet scrubber and f ibe r  bed f i l t e r  on l i n e  M. 

The table  below summarizes the t e s t  r e su l t s .  

SUHEIARY OF RESULTS 

AVERAGE CHROMIUM AVERAGE CHROMIUM 
SAMPLE EMISSION RATE EMISSION FACTOR 

LINE IDCATION (mg/hr) (mg/Amp-hr) 

G OUTLET c 4.689 c 0.0041 

L OUTLET c 9.964 c 0.0010 

M OUTLET c 5.999 < 0.0006 

M MIDDLE 4725.4 0.5037 

Note: Results based on TMA/ARLI t o t a l  chromium analysis .  

Lines G ,  L ,  and M comply with Bay Area A i r  Quality Management Di s t r i c t ' s  
0.015 mg/Amp-hr chromium emission l i m i t .  
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1.0 INTRODUCTION 

The Naval Energy and Environmental Support Activity (NEESA) performed 
chromium emission t e s t s  a t  Building 32 Plating Fac i l i ty .  Naval Aviation Depot 
(NAD),  Alamedn, C a l i f o r n i a .  We tes ted sources S3201 t o  S3209 as  required by 
BAAQMD Authority t o  Construct 574. Appendix E. pages E - 1  t o  E-8 ,  includes a 
copy of the Authority t o  Construct. 
tank vent i la t ion  exhaust l i n e s  (C, L, end If). 

We measured chromium emissions from three 

J 2.0 BACKOROUND 

Another source test company performed the  i n i t i a l  s tar tup chromium 
emission t e s t s  fo r  NAD Alameda's new plating f a c i l i t y .  
consistent r e su l t s  and following an examination of the emission control 
devices, Western Division, Naval Fac i l i t i es  Engineering Cormnand scheduled 
NEESA t o  perform additional t e s t s .  
design deficiency in the control devices which caused high chromium 
concentrations i n  the recirculat ing scrubber water. 
recirculat ion water drained through t h e  Chevron demister and in to  the demister 
sump. When the demister sump overflowed, t h i s  highly concentrated chromic 
acid solut ion ran back in to  the wet scrubber sump. 
E-14, explains the design deficiencies in grea ter  de t a i l .  
emtssion t e s t s ,  the contractor made repairs t o  correct  t h i s  problem. 

Due t o  a lack of 

The bui lding contractor discovered a 

Apparently wet scrubber 

Appendix E ,  pages E-9 to  
Prior t o  our 
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3.0 SOURCE EMISSION TEST SCHEDULE 

J Figure 1 shows our  emission tes t  schedule. During t e s t s  where two 
probes were i n  the stack (in approxhately the same plane) ,  the m i n i m u m  
distance between one probe nozzle and the other  probe w a s  4 .8  inches. 

/ Table 1 lists the hard chrome p la t ing  and chromic ac id  anodizing tanks 
vent i la ted by exhaust lines G. L. and M. A l l  exhaust l i n e s  are control led by 
a demister, a wet scrubber, and f iber  filter bed. Appendix E ,  pages E-14 
through E-20, contains p l a t ing  shop design drawings and schematics of each 
control  device. 

TABLE 1: EXHAUST LINES AND PROCESS T A "  

Control Tank Source = Area Contents Temp 
Exhaust Line - Process Devicesa Rect.  NO.^ Gals ( f t )  (oz/gal) ('F) 

G - Chromic Acid Anodize A3207 ' G-1; S3201 2400 16 x 4 10-12 Cr03 
C - 2  S3202 1200 8 x 4 10-12 Cr03 95 

L - Hard Chrome Plate  A3212 L-1' S3203 1400 8 x 4 30-33 Cr03 140 
L-Z'S3204 1400 8 x 4 30-33.Cr03 140 ,/ 
L-3c'S3205 1500 7 x 4 30-33 Cr03 140 
L-4c/S3205 1500 7 x 4 30-33 Cr03 140 

95 / 
\ 

M - Hard Chrome Plate A3213 M - 1  S3206 700 6 x 3 30-33 C r 0 3  140 J 
L 

M-2< S3207 700 6 x 3 30-33 Cr03  140 
M-3 ~ S3208 700 6 x 3 30-33 Cr03  140 
M-4 S3209 700 6 x 3 30-33 C r 0 3  llr0 

a Control system ident i f ica t ion  numbers from Authority t o  Construct 574. 
Source ident i f ica t ion  numbers from Authority t o  Construct 574. 
Tank r e c t i f i e r s  L-3 and L-4 a re  on one tank 53205 (14 x 4) .  

We performed four o u t l e t  tests on l i n e  G. Line G vent i la tes  two chromic 
ac id  anodLzfng tanks. 

also placed pa r t s  i n  tank C - 2 .  
contain complete descriptions of par t s  loaded into the tanks. 

During tests on l i n e  G ,  plat ing shop personnel placed / 
The tank load data sheets in Appendix B 

four aluminum sheets  (36.5 f t  2 surface area each) in  anodizing tank G-1 and 

J We performed three o u t l e t  emission tes ts  on l i n e  L. Exhaust l i n e  L 
vent i la tes  three hard chrome p la t ing  tanks. During the tests, p la t ing  shop 
personnel placed four anodes ( 7 . 6  f t  2 surface area each) i n  each tank fo r  a 
t o t a l  of 30.4 f t  2 of p la t ing  surface in  each tank. 

J We performed three o u t l e t  tests and two mid lhe  (between the w e t  
scrubber and f i b e r  bed f i l t e r )  t e s t s  on l i ne  M. 
hard chrome p la t ing  pnks. 
small anodes ( 1 . 5  ft surface area each). 

Line M pu l l s  atr from four 
During the source t e s t s ,  each tank contained four 

3 
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3.1 CHROMIUM EMISSION TEST PROCEDURE 

Sampling procedures and equipment coincide w i t h  the Environmental 
Protection Agency (EPA) Methods 1, 2, 4, and 5 described i n  the 
Federal Reeistra t fons,  Volume 40. Part  60, Appendix A ,  o f  1 J u l y  1988 and 
California A ~ K  Resources Board (CARB) Mathod 425 (revised w e t  lmplngement 
method). 

/ 

/ 
EPA Methods: / 
I: 
2 :  
4: Determination of Moisture Content in Stack Gases.' 
5 :  Determination of Part iculate  Emissions From Stationary Sources. 

CARB Method: 
4 2 5 :  Determination of Total  Chromium and Hexavalent Chromium Emissions From 

Sample and Velocity Traverses fo r  Stationary Sources. 
Determination of Stack Gas Velocity and Volumetric Flow Rate. 

/ 

/ 
Stationary Sources. 

The following comments br ief ly  describe our t e s t  procedures and document 
any var ia t ions from the reference methods. 

The CARB 425 sampling t r a i n  is a modified EPA Method 5 t r a in .  The 
f i l t e r  holder is unheated and is located between the th i rd  and fourth 
impingers. A te f lon  coated Pal l f lex T60A20 f i l t e r  is used. The f irst  and 
second impingers contain 9.1 N sodium hvdr oxide solution instead of w a t e r .  
The t rans i t ion  f r o m  the glass  probe l i n e r  t o  the f irst  impinger is e i ther  
g lass  o r  f lex ib le  teflon tubing. 

/ 

J - f?$ W e  do n o t  heat t h e  probe. 

For control device ou t l e t  emission tests, minimum sample volume 
(corrected to  standard conditions) is 120 cubic fee t .  

We i n i t i a l l y  wash the sampling t r a i n  a t  OUK laboratory using the 
following procedure. 
for  a minimum of three hours, r inse  with deionized water, and f ina l ly  r inse  
with 0.1N NaOH solut ion.  We do not analyze probe l i n e r  preparation r inses  for  
chromium. The 0.1N NaOH sample recovery wash (post t e s t )  serves as  the sample 
t r a i n  wash (pre t e s t )  fo r  the next t e s t  run. 

After a detergent wash. we soak a l l  par ts  with 1:l HN03 

A th i rd  party laboratory analyzed the samples. In general the lab used 

J a flame atomic absorption spectrophotometer which can detect chromium 
concentrations in the lower ppm range. 
lab used a graphite furnace which can detect  chromium concentrations in the 
lower ppb range. 
f irst  impinger solut ion,  the second impinger solution, and the probe wash 
separately. 
were combined and analyzed as  e s ingle  sample. 

For  samples below the ppm range, the 

For the control devlce ou t l e t  samples, the lab analyzed the 

For some control  device i n l e t  samples, the two impinger solut ions 

Normally, we do n o t  s p l i t  the samples  for  both hexavalent and t o t a l  
We assume a l l  chromium emissions t b  be hexavalent and chromium analysis.  

analyze samples for  t o t a l  chromium. 
analyze semples. from two ou t l e t  t e s t s  on each exhaust l ine  f o r  both 
hexavalent and t o t a l  chromium. 

However. t h i s  time we had a laboratory 

4 
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4.0 CHAIN OF CUSTODY 

/ LINES C ,  L. H 

Sample Collection: Newton, Cook, p u l l ,  Yee 
Tank Load Data: Yee, Newton 
Sample Recovery: Newton, Yee 
Sample Transport: Newton, Yea 

Bay Area A i r  Quality Management District 
15,16 APR 9 1  S i t e  V i s i t :  Chuck McClure 

/ 
Source Emission Testing 
900 Ellis Stree t  
160  Government Center 
San Francisco, CA 9&109 
(415) 771-6000 

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

Analytical Technologies Incorporated 
11 East Olive Road 
Pensacola. FL 32514 
(904) 474-1001 
Attn: John Hawkins 

c/ 
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5.0 RESULTS 

Table 1 (sect ion 3.0) llsts chromium process data for each erhaust l i n e .  
Table 3 displays other emission Table 2 shows chromium emission t e s t  resu l t s .  

t e s t  data.  

J The tes t  r e su l t s  presented i n  Table 2 are  based on t o t a l  chromium 
analysis performed by Thermo Analytical/ARLI Laboratory i n  Nonrovi.8, 
Californla. 
Analytical Technologies (ATI) i n  Pensacola Florida, was unable to  provide a 
detection l i m i t  low enough t o  demonstrate compliance of Line G.  
problems i n i t i a l l y  with the samples tha t  contained f i l t e r s .  AT1 reanalyzed 
and obtained more r e a l i s t i c  r e su l t s .  Appendix D contains tables  which show 
resu l t s  based on both laboratory analyses. 
each other. 

We had a l l  samples analyzed by two laboratories.  The f f r s t  lab, 

AT1 a lso had 

Final r e su l t s  a re  consis tent  with 

/ Appendix A contains laboratory analysis  resu l t s  fo r  a l l  emission t e s t  
samples. 
calculation sheets f o r  hard chrome plat ing and chromic scid anodizing t e s t s .  
Appendix C contains our f i e l d  emission t e s t  data sheets.  
summarizes the emission t e s t  r e su l t s  and contains sample calculat ions.  
Appendix E contains diagrams o f  the wet scrubber, f i be r  f i l t e r  bed, 
vent i la t ion exhaust l i nes .  
574 and a l e t t e r  t o  BAAQMD discussing repa i rs  made t o  t h e  control devices 
pr ior  t o  these t e s t s .  
"Nomokin" used instead of a nomograph t o  determine isokinet ic  sampling 
parameters during tes t ing .  
Appendix H contains resumes of NEESA t e s t  personnel. 

Appendix B contains a l l  f i e l d  tank load data sheets and ampere-hour 

Appendix D 

and 
Appendix E a l so  includes Authority t o  Construct 

Appendix F lists our HP-41C calculator program 

Appendix G contains equipment ca l ibra t ion  sheets.  

I 
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I 
1 
I 
I 
I 
I 
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TABLE 2: CHROMIUM MISSION TEST RESULTS 

CHROMIUM AIR CHROMIUn CHROMIUM 
SAMPLE SAMPLE EMISSION AVERAGE MISSION 
WEIGHT VOLUME RATE AMPERES FACTOR 8y 

TEST (mg) (m3) (mg/ht) (Amp)  ( m g / h p - W  

G-1-OUT < 0.00038 4.583 < 4.066 996 < 0.0041- 
G-2-OUT < 0.00038 4.428 < 4.307 996 < 0.0044' 
G-3-OUT < 0.00042 4.047 < 4.969 1274 < 0.0039' 
G-4-OUT < 0.00047 4.302 < 5.375 1274 < 0.0042 - 
AVERAGE < 4.689 < 0.0041 

L-1-OUT < 0.00040 3.160 < 6.528 9812 < 0.0007- 
L-2-OUT 0.00128 3.426 18.662 9812 0.0019- 
L-3-OUT < 0.00045 4.644 < 4.701 10640 < 0.0004- 
AVERAGE < 9.964 < 0.0010 

M-1-OUT 0.00322 8.993 11.2ao 9387 0.0012 * 
M-2-OUT < 0.00048 4.301 < 3.524 9406 < 0.OQOL' 
M-3-OUT < 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 

Note: Results based an TMA/ARLI total chrome analysis. 

TABLE 3: CHROMIUM EMISSION TEST DATA 

NOZZLE SAMPLE AIR SAMPLE STACK STACK 
DIA. TIME VOLUME X H20 FLOW VELOCITY IS0 

TEST DATE ( i n . )  ( m l n . )  (dscf) ( X )  (dscfm) (fpm) ( X )  

G -1 -OUT 
G - 2 -OUT 
G-3 -OUT 
G - 4 -OUT 
L-1-OUT 
L-2-OUT 
L- 3 -OUT 
H-1-OUT 
M- 2 -OUT 
M-3 -OUT 
M-1-MI0 
M- 2 - H I D  

15APR91 
15APR91 
16APR91 
16APR91 
15APR91 
15APR91 
16APR91 
17APR91 
17APR91 
18APR91 
17APR91 
18APR91 

0.198 
0.192 
0.186 
0.191 
0.184 
0.195 
0,198 
0.195 
0.191 
0.186 
0.234 
0.233 

240 
240 
240 
240 
180 
180 
240 
480 
240 
240 
240 
240 

161.82 
156.37 
142.90 
151.91 
111.57 
120.96 
163.97 
317.55 
151.88 
149.55 
198.09 
187.23 

1.8 
1.7 
1.9 
1.9 
1.7 
1.6 
1.8. 
1.8 
1.9 
1.6 
1.9 
1.8 

28727 3106 103.1 
30090 3247 101.2 

28263 28705 3061 3115 104.9 1 0 4 . v  
30432 3284 103.6 
29475 3171 103.3 
28745 3112 104.4 
18549 3092 104.4 
18421 3081 104.9 
19081 3167 105.1 
17355 2817 99.6 J 
16004 2507 103.0 

8 
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QUALITY ASSURANCE SAMPLE AND B U N K  ANALYSIS 

AT1 TMA 
ANALYSIS WOKIU?I CHROMIUM 
TARGET ANALYSIS ANALYSIS 

SAMPLE ID. (MU ( m g / l )  (%/I) 

30.3 ppb CHROMIUM QA 36 O.03Oa 0.014 0.015 
96.8 ppb CliROKIUM QA 37 0.097' 0.058 __.-_ 
15.4 ppb CHROKIUH QA 39 0.015' 0.008 0.008 

0.m NaOH BLANK 38 BUL < 0.005 - - _ - -  
0.lN NaOH/FILTER BLANK 49 BDL 0.011b < 0.001 

POST RECOVERY RINSE (K-2-OUT)c 34 BDL < 0.005 < 0.001 
POST RECOVERY RINSE (M-l-MID)C 35 BDL < 0.005 0 003 

J a The QA sample concentration targets must be inaccurate. 
a dilution error was made during QA sample preparatfon. 
report similar numbers far the QA samples so we believe the labs are 
accurate. 

We suspect 
Both labs 

TMA reanalyzed sample 36 and obtained 0.014 m & / l .  

AT1 analysis of samples w i t h  filters, e.g. 49, are questionable. 
J 

AT1 digested the filters which is contrary to CARB 425. 
reported phenomenally high numbers (1 m g / l )  for all samples with 
filters (samples labeled W 2 ) .  We believe RlAs results on INp2 
samples are more accurate. 

C m e  post recovery rinse sampLes represent an extra rinse (-5Oml) of J 
the probe, nozzle., and impingers. 
sample recovery procedures. 
that our recovery methods are adequate. 

AT1 initially 

This rinse followed our normal 
We analyzed these extra rfnses to verify 

A- 3 
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A AnalyticalTechnologies,Inc. 
I I EAST OLIVE ROAD PHONE lW414TO- 1 0 0 1  

PENSACOU. FLORIDA 32510 

I NEESA 

I 
CODE--l llCl 
ATTN: DREK NEWTON 
PORT HUENEME CA 93043-0000 

I P r o j e c t  N u m b e r :  N6258391P3506 
P r o j e c t  Name:  NAD ALAMEDA 

m Sample Site: NAD BLDG 32 8 Sample Type: A I R  

Lab I - D . # :  91-2768 

O r d e r  D a t e :  04/19/91 
c1 ient : 14012 
Sampled By: NEESA 

O r d e r  N u m b e r :  P42253 

Sample Date: N/S 
Sample Time:  N / S  

N/S = N o t  Submitte” 

I Lab ID Sample I D  Parameter U n i t s  

1 
2768-4 
2768-5 
2768-6 
2768-7 I 2768-8 - 
2768-9 

2768-20 

2768-23 
2768-24 

13 
14 
15 
16 
17 
18 
19 
20 
21 
25 
26 
27 
31 
32 
33 
40 
41 
42 
43 
44 
45 
46 
47 
48 

CHROMIUM. 

HEXAVALENT 
HEXAVALENT 
HEXAVALENT 
HEXAVALENT 

~.~~ .._... 
CHROMIUM; 
CHROMIUM, 
CHROMIUM, 
CHROMIUM, 
CHROMIUM, 
CHROMIUM, 
CHROMIUM, 

HEXAVALENT 
HEXAVALENT 
HEXAVALENT 
HEXAVALENT 
HEXAVALENT 
HEXAVALENT 
HEXAVALENT 

~ ~ 

HEXAVALENT 

HEXAVALENT 

MG/ L 
MG/ L 
MG/L 
MG/L 
MG/L 
MG/ L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/ L 
MG/ L 
MG/ L 
MG/ L 
MG/ L 
MG/ L 
MG/L 
MG/L 
MG/ L 
MG/ L 
MG/L 
MG/ L 
MG/L 

Resul t s  

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
2.85 
0.06 
0.76 
‘3.06 
0.41 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

D e t e c t i o n  
L i m i t  

0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 

I 
I 

omrnents: Method R e f e r e n c e :  C a l i f o r n i a  A i r  Resource Board, Method 424. 
BDL = B e l o w  Detection L i m i t s .  

> 

I U * end of repor l  
A p p r o v e d  By : apr, P # & L  
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AnolyticalT'hnologies, tnc. 
11EASTOUVERMD 

p L N S * c O U F L O ~ D A 3 2 5 1 4  

NEESA 
CODE l l l C l  

PORT BUENEME CA 93043-0000 
AI": DREKNEWTON 

ect N u m b e r :  N6258391P3506 
ect Name: NAD ALAMEDA 

NAD BLDG 32 
A I R  

Sample Site: 
Sample Type: 

Lab 1 . D . i :  91-2768A 
order N u m b e r :  P42628 
O r d e r  D a t e :  . 05 /01 /91  
Clien t :  14012 
Sampled By: NEESA 
Sample D a t e :  
Sample Time: 

N/s 
N/S 

N/S - N o t  Submiftei 

Parameter U n i t s  R e s u l t s  D e t e c t i o i .  Lab I D  S a m p l e  ID 
L imi t  

2768A-1 13 
2768A-2 14 
2768A-3 15 
2768A-4 1 6  
2760A-5 17 

2768A-7 19  

2768A-9 2 1  
2768A-10 25  
2768A-11 26 
2768A-12 27 
2768A-13 3 1  

2768A-15 33 

2768A-17 4 1  
2168A-18 42 
2760A-19 43 

2168A-21 45 
2768A-22 46 
2768A-23 47 
2768A-24 4 8  

2768A-6 18 

2768A-8 2 0  

2 7 6 a ~ - 1 4  32 

2 7 6 8 ~ - 1 6  40 

2168~-20 4 4  

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/ L 
MG/L 
MG/ L 
MG/L 
MG/ L 
MG/ L 
MG/L 
MG/ L 
MG/L 
MG/ L 
MG/ L 
MG/L 
MG/L 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
0.005 
BDL 
BDL 
BDL 
BDL 
3.2 
0.11 
1 . 0  
3.8 
0.59 
0.066 
BDL 
BDL 
0.006 
BDL 
BDL 
BDL 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0 . 0 0 5  
0.005 
0.005 
0.005 
0 .005  
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0 .005  
0.005 
0.005 
0.005 
0 . 0 0 5  

C o m J e n t S :  Method R e f e r e n c e :  C a l i f o r n i a  Air Resources Board, 425.  
BDL = B e l o w  D e t e c t i o n  L i m i t s .  

A p p r o v e d  B y  : & b f l & L  
page 1 fl * end of repor 

A-6 



I :  
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
-. 

. .  

1 
I 

1 
. I  , 

A 

0 
a 
€4 

a 
0 

A 

a 
n a 

€4 

H 

4 

a: 
D 
01 

/ I  

A-7 



I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
1 
I 
1 
I 
I 
I 

m u s o m z s o v w o v  ..._ ...... .... ." .... .. . ..., .. , .,..., 



I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

. .  

c r( 

, . .  . 
, ..:. . . , , , . . . . . . .  . . . . .  . .  . .  . . . . . . .  . .  . .  

f i . . . . . .  .: 

ri 

. 

. : 



I 
I 
1 
I 

NEESA 
CODE l l l C l  

PbiONElD041471~loOl 

AnolyticalTechnOlogies,lnc. 
I 1  EASTOLIVEROAD 

PENSACOLA FLORIDA 32514 

~~~- 
AT":  DREXNEWTON 
PORT HUENEME CA 93043-0000 

I Project N u m b e r :  N6258391P350 

I Sample Type: AIR 

Project Name:  NAD ALAMEDA 
Sample Site: BLDG 32 

Lab I . D . # :  91-2776 
O r d e r  N u m b e r :  P42264 

~ -~ ~ 

O r d e r  D a t e :  04/19/91 
C l i e n t :  14012 
Sampled By: NEESA 
Sample D a t e :  N/ s 
Sample Time: N/ s 

N/S = Not S u b m i t t ? ?  

I Lab ID 
2776-1 
2776-2 1 2776-3 
2776-4 
2776-5 
2776-6 I 2776-7 
2776-8 - 
2776-9 
2776-10 I 2776-11 
2776-12 

2776-16 

S a m p l e  I D  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
22 
23 
24 
28 
29 
30 
34 
,3 5 
38 
36 
37 
39 
49 

Parameter 

CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIUM 
CHROMIrn  
CHROMIUM 

Units 

MG/L 
MG/L 
MG/ L 
MG/L 
MG/L 
MG/L 
MG/L 

MG/L 
MG/ L 
MG/ L 
MG/L 
MG/ L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/ L 
MG/L 
MG/L 
MG/L 
MG/L 

MG/L 

R e s u l t s  

BDL 
BDL 
BDL 
0.009 
BDL 
BDL 
BDL ' 

BDL 
BDL 
BDL 
BDL 
0.007 
BDL 
BDL 
BDL 
BDL 
BDL 
0.006 
BDL 
BDL 
BDL 
0.014 
0.058 
0.008 
0.011 

D e t e c t i o n  
L i m i t ,  

i 
0.005 1 
0 . 0 0 5  
0 . 0 0 5  

0 . 0 0 5  I 
0.005 
0 .005 f 
0.005 ' 
0 . 0 0 5  
0 .005  1 

0 . 0 0 5  
0 . 0 0 5  
0.005 
0 - 005 
0 .005  
0.005 
0.005 
0 .005 
0.005 
0 .005 
0 .005 
0 . 0 0 5  
0 .005  

0 .005  1 

0 . 0 0 5  j 

0 . 0 0 5  j 

Comments: Method R e f e r e n c e :  C a l i f o r n i a  A i r  R e s o u r c e s  Board, 425. 
BDL = Below D e t e c t i o n  L i m i t s .  I 
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CHROMIUM EMISSION TEST 
SHEET I -ow 

[ 1 1. Preweigh container #I. 
[ ] 2.  Rinse the f ron t  ha l f  using 0.lN NaOH in to  container #l. 
[ ] 3. Weigh container #l. 
[ ] 4. Record sample ident i f ica t ion  here  /?  

Tare ' Final  Sample 
Weight Weight Weight 

. 

[ ] 5 .  Preweigh container f2 .  
[ 1 6 .  Shake the first impinger well and drain through a b  i n t o  container #2 .  

W NOT SEPARATE THE IMPINGERS. 
through the ann in to  container 82. 

Add NaOH r inse ,  shake wall and drain 

if' 
[ 1 7 .  Weigh container #2. 
[ ] 8.  Record sample ident i f ica t fon  here 

Tare Final Sample 
Weight Weight Weight 

[ 1 9. Preweigh container #3. 
[ ] 10. Shake the second impinger well and drain through the arm in to  

* container #3. DO NOT SEPARATE THE IMPINCERS. Add NaOH rinse,  shake 
well and drain through the a m  i n t o  container #3. 

[ 1 11. Weigh container #3.  
[ 1 12. Carefully place the f i l t e r  i n to  container 
[ ] 13. Record sample ident i f ica t ion  here  

Tare Final Semple 
Weight Weight Weight 

[ ] 14. Mark the f lu id  levels 'on the containers 

. . .  
' ..'x.s 
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CHROMNM EMISSION TEST 
RECOVERY SHEET 

[ d l .  Preweigh container #l. 
[,f2. Rinse the f ront  ha l f  using O.1N NaOH into container #1. 
L/f.3. weigh container #I. 
[wf I .  Record sample ident i f ica t ion  here /z )  

Tnre Final  Sample 
Weight Weight Weight 

,3231 
* 
r: r. Preweigh container #2.  

Shake the first fmpinger w e l l  and drain through arm in to  container #2. 
DO NOT SEPARATE THE IUPINCERS. 
through the arm i n t o  container #2 .  

Add NaOH rinse, shake well and drain 

[ 7 Ueigh container 82. 
[ f 8 :  Record sample Ident i f icat ion here I ( 

Tare Final Sample 
Weight Weight Weight 

[$ 9. Preweigh container $3 .  
[ 1 10. Shake the second Lmpinger well and drain through the a m  i n t o  

container 93. DO NOT SEPARATE THE IMPINCERS. Add NaOH r inse ,  shake . 
w e l l  and dra in  through the arm i n t o  container 113. 

11. Weigh container 63. 
12. Carefully place the f i l t e r  i n to  container 83. 

I 13. Record sample Ident i f ica t ion  here  

Tare Final Sample 
Weight Weiaht Weieht 

[ -i 14. Mark the f lufd  levels on the containers.  

, 
I' ... , . . . . . * . . .  
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CHROMIUM EMISSION TEST 
RECOVERY SHEET 

6-34Wr 
[ ] 1. Preweigh container #la 
[ 1 2. Rinse the front half using 0.1N NaOH into container #l. 
[ 1 3. Weigh container #l. 
[ 1 4. Record sample identification here ' 3 2 

Tare Final Sample 
Weight Weight Weight 

32. afl 

I I 5. Preweigh container #2.  
[ 1 6. Shake the first impingar well and drain through a'im into container #2. 

DO NOT SEPARATE THE IMPINCERS. 
through the a m  into container #2. 

Add NaOH rinse, shake well and drain 

[ 1 7. Weigh container #2. 
[ 1 8 .  Record sample identification here 3 3  

Tare Final  Sample 
Weight Weight Weight 

3 d .  so 

[ 1 9. Preweigh container #3. 
[ ] 10. Shake the second impingar well and drab through the arm into 

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

[ ] 11. Weigh container #3. 
[ ] 12. Carefully place the filter into container 83. 
[ ] 13. Record sample identification here a4 

Tare Finel Sample 
Weight Weight WeiKht 

[ ] 14. Mark the fluid levels on the containers. 

i A-35 
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CHROMIUM EMISSION TEST 
RECOVERY SHEET cc4-m 

[ 1 1. Preweigh container #l. 
[ 1 2.  Rinse the f ront  half  using 0.U NaOH into container el. 
[ 1 3 .  Weigh container 81. 
[ 1 k .  Record sample ident i f ica t lon  here  

Tare ' Ff.nal  Sample ' 
weight Weight Weight 

[ I 5 .  Preweigh container 82. 
[ I 6 .  Shake the f i r s t  impinger w e l l  and drain through a h  i n to  container #2.  

[ I 7.  Weigh container #2. 
[ 1 8 .  Record sample ident i f ica t ion  hare 

DO N M  SEPARATE THE IMPINCERS. 
through the e m  i n to  container #2.  

Add NaOH r inse ,  shake well and drafn 

acl 
Tere Final Sample 

Weight Weight Weight 

[ 1 9 .  Preweigh container #3. 
[ 1 10. Shake the second impinger well and drain through the a m  in to  

[ 1 11. Weigh container 63. 
[ 1 12. Carefully place the f i l t e r  in to  container #3 .  
[ 1 13. Record sample ident i f ica t ion  here 37 

* container #3. DO NOT SEPARATE THE IHPINCERS. Add NaOH r inse ,  shake 
well and drain through the arm in to  container #3. 

Tare Final Sample 
Weight Wefghc Weight 

[ I 14. Mark the f lufd  Levels on the containers. 

. I  
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CHROMIUM EMISSION,TEST 

container #l. 
f ront  half uslng 0.lN NaOH into 

/ 

eigh container #1. 
ident i f ica t ion  here 

A 

Final Sample 
Weight Weight Weight 
Tare 

l r 2 . o C .  

5 .  Preweigh container 52. 
g 6 .  Shake the f i rs t  impinger well and dra in  througi arm i n t o  container #2. 

t / j / 7 .  Weigh container #2. 

DO NOT SEPARATE THE IHPINGERS. 
through the ann in to  container #2.  

Add NaOH rinse. shake well and drain 

8 .  Record sample ident i f ica t ion  here 

Tare Final Sample 
Weight Weight Weight 

[ 1 9 .  Preweigh container #3. 
[ 1 10. Shake the second impinger well and draln through the a m  in to  

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

[ 1 11. Weigh container #3. 
[ 1 12. Carefully place the f i l t e r  in to  container #3. 
[ 1 13. Record sample ident i f ica t ion  here 

I 

Tare Final Sample 
Weight Weight Weight 

[ 1 14. Hark the f lutd l eve ls  on the containers.  
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EMISSION TEST 
COVERY SHEET 

1 6 1 .  Preweigh container #I. 
1 5 2 .  Rinse the f ron t  h a l f  using 0.lN NeOH in to  container Ul. 
[ ] 3. Weigh container Sl. 
[ 4 4 .  Record sample ident i f icatfon here / 6 

Tare Final Sample 
Weighr Weight Weight 

... 
I 
.. 

.(e. Preweigh container 92.  
i f i .  Shake the f irst  impinger well  .and drain thiough arm in to  container 112. 

DO NOT SEPARATE THE IMPINGERS. Add NaOH rinse.  shake well and dra in  
through the  ann in to  container 62. 

[ / 7 .  Weigh container 82. 
[/I 8. Record sample ident i f ica t ion  here / 7- 

Tare Final Sample 
Weight Weight Weight 

' w( 9 .  Preweigh container { l 3 .  
[ X L O .  Shake the second impinger well and drain through the arm i n to  

dll. Weigh container 113. 

container $3. DO NOT SEPARATE THE IKPINGERS. Add NaOH r inse ,  shake 
well and draLn through the a m  i n t o  container $3. 

12. Carefully place the  f i l t e r  i n to  
13. Record sample ident i f ica t ion  hare 

Tare Final Sample 
Weight Weight Weight 

31,35 I /53,L?7 [ 122.22 
[/J14. Mark the f l u i d  levels  on the contatners.  
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CHROMIUM EMISSION TEST 
RECOVERY SHEET 

[ 1 1. Preweigh Container #I. 
[ 1 2. Rinse the front half using 0.lN NaOH into container #l. 
[ ] 3. Weigh container #l. 
I I 4. Record sample identification here ' / 9  

Tare ' Final Sample 
Weight Weight Weight 

[ 1 5. Preweigh Container 62. 
[ I 6. Shake the first impinger well and drain through aim into container 1 2 .  

DO NOT SEPARATE THE IMPINCERS. 
through the arm into container #2. 

Add NaOH rinse, shake well and drain 

[ I 7. Weigh container 62. 
1 1 8. Record sample identification here 20 

Tare Final Sample 
Weight Weight Weight 

[ I 9. Preweigh container 63. 
[ I 10. Shake tha second impinger wall and drain through the em into 

container #3. DO NOT SEPARATE THE IMPINGERS. Add NaOH rinse. shake 
well end drain through the a m  into container #3. 

[ I 11. Weigh container #3. 
[ 1 12. Carefully place the filter into container 63. 
[ ] 13. Record sample identification here 2! 

Tare Final Sample 
Weight Weight Weight 

[ 1 14. Mark the fluid levels on the containers. 

A-39 
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. .  CHROMIUM EMISSION TEST 
RECOVERY SHEET p-l-ool 

[ 1. Preweigh container #I-. 
I ] 2. R i n s e  the f ron t  half using 0.lN NaOH in to  container 61. 
[ ] 3. Weigh container 81. 
[ 1 4. Record sample i d e n t i f i c a t i o n h e r e  . 4 3  

Tare " Final Sample. 
Weight Weight Weight 

[ I 5 .  Preweigh container 82. 
[ 1 6 .  Shake the f i r s t  impinger w e l l  and drain through a m  i n t o  container #2.  

DO NOT SEPARATE THE IMPINGERS. Add NaOH r inse .  shake vel1 and drain 
through the arm i n to  container #2. 

44 [ 1 7 .  Weigh container #2. 
[ 1 8 .  Record sample ident i f ica t ion  here 

Tare Final Sample 
Weight Weight Weight 

[ ] 9 .  Preweigh container #3. 
I 1 10. Shake the second impinger well and drain through the arm in to  

container #3. 
well and drain through the arm i n t o  container #3. 

[ I 11. Weigh container 1 3 .  
[ ] 12. Carefully place the f i l t e r  i n to  con 
[ ] 13. Record sample ident i f ica t ion  here 

DO NOT SEPARATE THE IMPINCERS. Add NaOH r inse ,  shake 

Tare Final Sample 
Weight Weight Weight 

[ 1 1&. Hark the  f l u i d  Levels on the containers. 
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CHROMIUM EMISSION TEST RECOVERY SHEET m- 
[ I -1. Preweigh container a l .  
[ I 2.  Rinse the front  half  using 0.W NaOH in to  container 81. 
[ 1 3. Weigh container U1. 
[ 1 4. Record sample ident i f ica t ion  here. 'dg 

Tare ' Final Sample 
Weight Weight Weight 

[ 1 5. Preweigh container #2. 
[ ] 6 .  Shake the first impinger well and dra in  through arm i n to  container #2.  

DO NOT SEPARATE THE IMPINGERS. Add NaOH r inse ,  shake well and dra in  
through t h e  ann in to  container #2. 

[ ] 7. Weigh container 62. 
[ 1 8 .  Record sample ident i f lca t lon  here 

Tare Final Sample 
Weight Weight Weight 

[ 1 9 .  Prewaigh container 113. 
[ 1 10. Shake the second impinger w e l l  and drain through the ann in to  

container # 3 .  DO NOT SEPARATE THE IMPINCERS. Add NaOH r inse ,  shake 
well and dra in  through the ann fnto container #3. 

[ ] 11. Weigh container #3. 
[ ] 12. Carefully place the  f i l t e r  i n to  container #3.  
[ ] 13. Record sample ident i f ica t ion  here -? 0 

Tare Final  Sample 
Weight Weight Weight 

[ ] 14. Mark the f lu ld  leve ls  on the containers. 

/ 
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CHROMIUM EMISSION TEST 
RECOVERY SHEET 

A+ 3 4 U T  . -7 
[ ] 1. Preweigh container #l. 
[ 1 2.  Rinse the f ront  half  using 0.lN NaOH in to  Container #l. 
[ ] 3. Weigh Container #l. 
[ 1 4. Record sample ident i f ica t ion  here  +& 

Tare Final Sample 
Weight Weight Weight 

.- 
.d .. 
I [ 1 5 .  Preweigh container #Z. 

[ 1 6 .  Shake the  first impinger well and drain through ann in to  container #2. 
DO NOT SEPARATE THE IMPINGERS. 
through the arm i n t o  container 62. 

Add NaOH r inse ,  shake well and dra in  

47 [ 1 7 .  Weigh Container 82. 
[ I 8 .  Record s m p l e  ident i f ica t ion  here 

Tare F i n a l  Sample 
Weight Weight Weight 

[ ] 9 .  Preweigh container #3. 
[ 1 10. Shake the second impinger well and drain through the arm i n t o  

container #3. DO NOT SEPARATE THE IMPINCERS. Add NaOH r inse .  shake 
well and drain through the ann i n t o  container #3. 

[ ] 11. Weigh container # 3 .  
[ ] 12. CarefulLy pLace the  f i l t e r  into conta 
[ ] 13. Record sample ident i f ica t ion  here @E #3. 

Tare Final Sample 
Weight Weight Weight 

32. / I  

[ ] 14. Mark the f lu id  levels  on the containers. 
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C H R O W  EMISSION TEST 
RECOVERY SHEET 

[ ] 1. Preweigh container #l. 
( ] 2. Rinse the front half using 0.W NaOH into container #I. 
[ ] 3. Weigh container #l. 
[ ] 4. Record sample identification here 3/ 

Tare Final Sample 
Weight Weight Weight 

.- .C 

I 
.I 

[ 1 5. Preweigh container 82. 
[ ] 6. Shake the first impinger well and drain through arm into container #2. 

30 NOT SEPARATE M E  IKPINGERS. 
through the arm into container #2. 

Add NaOH rinse, shake well and drain 

32 [ ] 7. Weigh container #2. 
[ ] 8. Record sample identification here 

Tare Final Sample 
Weight Weight . Weight 

[ ] 9. Preweigh container 83. 
[ ] 10. Shake the second impinger well and drain through the arm into 

container #3. DO NOT SEPARATE THE IMPINCERS. Add NaOH rinse, shake 
well and drain through the arm into container 1/3. 

[ ] 11. Weigh container #3. 
[ ] 12. Carefully place the filter into cant i & $ r  #3. 
[ 1 13. Record sample identification here c >  

Tare Final Sample 
Weight Weight Weight 

3/,% I a 0 n . a  I /b3,92 

[ ] 14. Mark the fluid levels on the containers. 

i A-43 
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CHROMIUM EMISSION TEST 
RECOVERY SHEET 

' .  M.-Z- F?'> /V)-Z-/Q)D 
[ ] 1. Preveigh container #l. 
[ ] 2 .  Rinse the  f ron t  h a l f  using 0.W NaOH i n t o  container #l. 
[ ] 3. Weigh container 81. 
[ ] 4. Record sample ident i f ica t ion  here  40 

Tare Final Sample 
Weight Weight Weight 

_. , .. 
[ 1 5 .  Preveigh container 62. 
[ I 6 .  Shake the  first impinger v e l l  and drain through arm in to  conrainer #2. 

DO NOT SEPARATE THE IHPINGERS. 
through the  arm inro container #2. 

Add NaOH r inse ,  shake well and drain 

4/ [ ] 7 .  Weigh container #2 .  
[ ] 8.  Record sample ident i f ica t ion  here  

Tare Final Sample 
Weight Weight Weight 

[ ] 9 .  Preweigh container # 3 ,  
[ ] 10. Shake the second impinger v e l l  and drain through the em i n to  

container #3. DO NOT SEPARATE THE INPING&. Add NaOH r i n s e ,  shake 
v e l l  and dra in  through the arm i n t o  container 8 3 .  

[ ] 11. Weigh container #3. 
[ ] 12. Carefully place the  f i l ter  in to  cant 
[ ] 13. Record sample ident i f ica t ion  here 

Tare Final Sample 
Weight Weight Weight 

[ 1 1 4 .  Hark the f l u i d  leve ls  on the containers. 
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APPENDIX B 

AMPERE-HOUR CALCULATION SHEETS 
FIELD TANK LOAD DATA 
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AMPERE-HOUR CALCULATION SHEET 
NAVAL AMAnON DEPOT, AJAMEDA 
BUILDIh'G 32, RGCTIPIERS G-l,G-2 
CHROMIC ACID ANODIZE 
4/15/91, LINE G 

TESTS G-1-OUT. 62-0UT 
REcTIFIIjw';:(,,qLy. S I : '  , ' I :  . ~ * . . "  G-I . , G-2 TOTAL 
INITIAL AMP-HR ramma 11302.3 20738.3 
FINAL AMF'-HR READING 14790.2 21235.6 
TOTAL AMP-IIIIS 3487.9 497.3 3985.2 

4.0 4.0 TIME, HRS (See Note) 

AMPERE-HOUR CALCULATION SHEEl 
NAVAL AVIATION DEPOT, ALAMEDA 
BUILDING 32. REcllpIERS G-I, 0-2 
CHROMIC ACID ANODIZE 
4/16/91, LINE 0 

I 
I 
I 
I 
I 
I' 
I 
I 

RECTIFIER I G-1 C-2 TOTAL 
INITIAL AMP-HR READING 14790.2 21235.6 
FINAL AMP-HR READING 19507.3 21616.1 
TOTAL AMP-HRS 4717.1 390~5 SflQ7~6 ~~ 

TIME, ... HRS (See Note) 4.0 4.0 

8-1 
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AMPERE-HOUR CALCULATION SHEET 
NAVAL AVIATION DEPOT, ALAMEDA 

HARD CHROME PLATE 
4/15/91, JJNE L 

BUILDING 32, REC~WRS L-1, L-2, L-3, ~ - 4  

AMPERE-HOUR CALCULATION SHEET 
NAVAL AVIATION DEPOT, ALAMEDA 

HARD CHROME PLATE 
BUILDINO 32, R E ~ ~ I F I E R S  L-1, L-2, L-3, L-4 

4/16/91, LINE L 

.o 48499.2 58499.2 
7644.2 7624.2 

B-2 



AMPERE-HOUR CALCULATION SHEET 
NAVAL AVIATION DEWT, ALAMEDA 
BWILDINO 32, RECTIFIERS M-I, M-2, M-3, M-4 
HARD CHROME PLATE 
4/17/91, LINE M 

I 
I' 
a 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I I 
I 

. 

.i" 

- 

TESTS M-Z-OUT. M-1-MID 

FINAL AMP-HX READINQ 114626.0 87132.9 43222.8 87471.5 
TOTAL AMP-XRS 16693.5 16561.9 17292.8 16853.0 
TIME, HRS (See Note) 7.2 7.2 1.2 7.2 

AMPERE-HOUR CALCULATION SHEET 
NAVAL AVIATION DEPOT, ALAMEDA 
BUILDING 32, RECTIFIERS M-1, M-2, M-3, M-4 
HARD CHROME PLATE 
41iai91, LINE M 

TESTS M-3-OUT M-2-MID 

FINAL AMP-HR READING 24390.0 98810.0 55370.0 99561.0 
TOTAL AMP-HRS 
TIME, HRS (Sea Nokb 

~ ~ ~ . . . .  ~. ~ ~ 

9410.0 11339.0 11770.0 11404.0 
4.0 A 0  A 0  ~a -._ -.< -..I 

AVERAGE AMPSDURWGTEEST 2j42.7;'. .'"2306. 2 . . .  ' .U93.9 ' . 2319:s '9362 
Now. Time btwn amp-hour readings or teri time, whichever is longer. 
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AMPERE-HOUR CALCULATION SHEET 
NAVAL AVIATION DEPOT, ALAMEDA 
BUILDING 32, RECTIFIERS M-1, M-2, M-3, M-4 
HARD CHROh5 PLATE 
4/17/91 & 4/18/91, LINE M 

.o 87132.9 432228 874 
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AVERAGE VELOCITY HEAD AP - [ ( f i ) / n l *  - 
AVERAGE S T A T I C  PRESSURE - (ZPSt,,)/n - 
AVERAGE CYCLONIC FLOW ANGLE - (&)/n - 

o ' 1  3 - 0, GO 
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CHROMIUM EMISSION TEST 
IMPINGER BOX SET Up & NOZZLE CALIBRATION SHEET 

DATE: ' &  

BASE NADALAME DA - RUNNO: our 
BUILDINGNO: 32 CONTROLDEVICE INLET OWLm 

PREF'BY: D Coo(< IMPINGER BOX.NO: 4 
p.f 1. I n i t i a l l y  wash a l l  glassware as follows: detergent wash, deionized 

water r inse ,  1:l "03 solution r i n s e ,  deion&zed water r inse ,  and 
0.1N NaOH solution r inse .  
use. [(l/ 2.  Add l O O m l  0.1N NaOH solution i n  the  f i r s t  two impingers (standard 
Greenburg-Smith impingers). Record i n i t i a l  weights. 

!,/ 3. The th i rd  lmpinger (modified Greenburg-Smith) is dry. Record i n i t i a l  
weight. 

[/ 4. The fourth impinger (modifiad Greenburg-Smith) contains about 1 l i t e r  

I I 5 .  Place tef lon coated f i l t e r  in to  f i l t e r  holder and i n s t a l l  between the 
th i rd  and fourth impingers. Record f i l t e r  number. It is not 
necessary to  weigh filter. 

[ / 6 .  Assemble impinger bo t t l e s  and g lass  elbows (180s) so t h a t  air flows 
f rom a smaller t o  larger  holes (if applicable).  Do not use grease 
on ba l l j o in t  f i t t i n g s .  J I 7 .  Calibrate nozzle by measuring four IDS with a micrometer. 

Sample recovery #reps glassware fo r  next 

/ of indicating type s i l i c a  gel. Record i n i t i a l  weight. 

Impinger No. Contents 

y-2 
1. 

4 - 3 .  2 .  
3 .  

d-U 

l O O m l  

l O O m l  

Empty 

0.1N 

0.1N 

NaOH 

NaOH 

- ' 4. 500ml s i l i c a  gel 

F i l t e r  No: 0 
Net Weight Gain I d// YtQ- 

i c-3 
. .  
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CHROMIUM EMISSION TEST 

I WING& BOX SET UP & NOZZLE CALIBRATION SHEET 

D m  LINE NO: -r 
BASE: R U " 0  &%-@w 
BUILDJNGNO 32 CONTROL DEVICE 

PREP BY: 3, C m  K IMPINGER BOX NO: 2 
- 

[ d l .  In i t iaLly  wash a l l  glassware as follows: detergent wash, deionized 
water r inse.  1:l "03 solution r in se ,  deionized water r inse ,  and 
0.1N NaOH solution r inse.  
use. 

[J 2. Add loom1 0.U NaOH solut ion i n  the  firs; N o  impingers (standard 
Greenburg-Smith impingers). Record i n i t i a l  weights. d 3. The third impinger (modified Greenburg-Smith) is dry. ,-Record i n i t i a l  
weight. 

I 1 b .  The fourth impinger (modified Greenburg-Smith) contains about 1 l i t e r  
of indicating type s i l i c a  gel. 

d 5 .  Place tef lon coated f i l ter  into f i l t e r  holdar and i n s t a l l  between the 
t h i r d  and fourth impingers. Record f i l t e r  number. It is not  / necessary t o  weigh f i l t e r .  

[ 1 
from a smaller to  la rger  holes ( i f  applicable).  
on b a l l j o i n t  f i t t i ngs .  

Calibrate nozzle by measuring four IDS with a micromecer. 

Sample recovery ?reps glassware f o r  next 

J 
Record i n i t i a l  weight. 

6 .  Assemble impinger bo t t l e s  and glass  elbows (180s) a0 tha t  air flows 
Do not  use grease 

1 7. 

Impinger No. Contents 

1. l O O m l  0.1N NaOH 

2. loom1 0.W NaOH 

3. Empty 

4. 500ml s i l i c a  ge l  

2- I 
2-2 
2-3 

Net Weight Gain 

F i l t e r  No: 0 
Si l i ca  gel  condition: Before t e s t  H A ) & / !  After t e s t  %?d &4-p.! Cdk 

Calibrated by:@e< Averaee 

c-7 
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CHROMIUM EMISSION TEST 
W I N G E R  BOX SET UP & NOZZLE CALJBRATION SHEET 

DATE: 

BASE NAD- 

BUILDINGNO 32 CONTROL DEVICE 

IMPNGER BOX NO 

.. 

' ' 1. I n i t i a l l y  wash a l l  glassware as  follows; detergent wesh. deionized 
water r in se ,  1:l "03 solut ion r inse ,  deionized water rinse, and 
0.1N NaOH solution r inse .  
use. [ul/ 2 .  Add loom1 0.1N NaOH solut ion i n  the first two fapingars (standard 
Greenburg-Smith implngers). Record i n i t i a l  weights. 

[A 3. The t h i rd  impinger (modified Greenburg-Smith) is dry. Record i n i t i a l  
weight. r / ;  4. The fourth impinger (modified Greenburg-Smich) contains about 1 l i t e r  
of indicating type s i l i c a  gel. c/; 5 .  Place te f lon  coated f i l ter  in to  f i l t e r  holder and install between the 
t h i r d  and fourth fmpingers. Record f i l t e r  number. It  is not 
necessary t o  weigh f i l ter .  

from e smaller t o  l a rger  holes ( i f  applicable). 
on b a l l j o i n t  f i t t i n g s .  

Sample recovery preps glassware for  next 

Record i n i t i a l  weight. 

[ / 1 6. Assemble impinger b o t t l e s  snd glass  elbows (180s) so t h a t  sir flows 

Do not use grease 

r / ;  7 .  Calibrate nozzle by measuring four  I D S  v i t h  a micrometer. 
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I24 POINT SAMPLE TRAVERSE I 

LINE L OUTLET - HARD CHROME PLATE 

STACK DIAMETER (IN.) 

TRAVERSE EPA METHOD 1 TRAVERSE POINT LOCATION 
POINT ( 0  OF DIA) (DISTANCES FROH I.D.) 
1 & 13 2.1 1.0 
2 & 14 6.7 2.8 
3 & 15 11.8 4.9 
4 & 16 17.7 7.3 
5 & 17 25.0 10.4 
6 & 18 35.6 14.8 
7 & 19 64.4 26.7 
8 & 20 75.0 31.1 
9 & 21 82.3 34.2 
10 & 22 88.2 36.6 

12 & 24 

41.5 ................................................ 
................................................ 

11 & 23 93.3 38.7 
97.9 40.5 * ................................................ 

* Location adjusted. 

0 1 9  < 
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PRELIMINARY VELOCITY TRAVERSE DATA SHEET 

.. 
'..' \-' 
.5 '., . .  

AVERAGE VELOCITY HEAD AP - [ ( f i ) / n ] *  - 
AVERAGE STATIC PRESSURE - (CPStat)/n 

0. 899 
- -0.6-5-2 

- 

AVERAGE CYCLONIC FLOW ANGLE - (%o)/n - 2.2 

.. , 
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Impinger No. Contents Tare 

1. l O O m l  0.1N NaOH 5/2-43 
520.64 

-3. Empty , '  458.4 1 
S i1S3 

2 .  100ml 0.1N NaOH 

9.. -e  . 

Final  Coid m t e  2 I n i t i a l  

b11.97 62Z I .5  I 2s 
62U, '23 62272 2,49 
4523.qI 45%G 049  
823# 18 846 25' B. IO 

.. 

Net Ueight Gain 
4. 500ml s i l i c a  gel 4 

CHROMIUM EMISSION TEST 
IMPINGER BOX SET Up & ,NOZZLE CALIBRATION SHEET , 

q !  a 2 1  

LINE NO: L HAmf%!&%- & L R U " 0  c &  
DATE. 

BASE: 

BUILDINQNO 32 

PREP BY: D. CbOk IMPlNGER BOX NO: 3 
CCINTROL D E V I C E m  .FT 0UTL'E;L: 

1 -  

[/i' 1. I n i t i a l l y  wash a l l  glassware as follows: detergent wash, deionized 
water r inse ,  1:l "03 solution r in se ,  deionized water r in se ,  and 
0.lN NaOH solution r inse.  
use. 

[(f 2 .  Add loom1 0.1N NaOH solution in the  first two impingers (standard 
Greenburg-Smith impingers). Record i n i t i a l  weights. 

[$ 3. The t h i r d  impinger (modified Creenburg-Smith) is dry. Record i n i t i a l  
weight. [h 4. The fourth impinger (modified Greenburg-Smith) contains about 1 l i t e r  
of indicat ing type s i l i c a  gel. 

(1 5 .  Place te f lon  coated f i l t e r  into f i l t e r  holder and i n s t a l l  between the 
th i rd  and fourth impingers. Record filter number. It is not 
necessary t o  weigh f i l ter .  

[/f 6 .  Assemble impinger bo t t l e s  and glass  elbows (180s) so t h a t  a i r  f l o w s  
from a smaller t o  larger  holes ( i f  applicable).  Do not use grease 
on b a l l j o i n t  f i t t i n g s .  

Calibrate nozzle by measuring four  I D S  with e micromater. 

Sample recovery preps glassware f o r  next 

Record i n i t i a l  weight. 

/ 
[ ] 7.  

Calibrated by:m.  

OW %- 0,186 
Nozzle No: 

I D  Before Test: * 
. .  . . .  .. 

I 
. .  

c-21 
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CHROMNM EMISSION TEST 
IMPINGER BOX SET Up & NOZZLE CALIBRATION SHEET 

I ', 
1 

DATE: 15 P n \ L  tSq/ LINE N O  L H4KD//fl6??€ 
- 

BASE NADALAME DA RUN NO: 

BUILDINGNO: 32 CONTROL DEVICE: 

I 
1 

PREP BY: b COOIC IMPMGERBOXNO I 

[/f 1. I n i t i a l l y  wash a l l  glassware as follows; detergent wash, deionized 
water r inse.  1:l "03 solution rinse, deionized water r in se ,  and 
0.l.N NaOH solution r inse.  

Add l o b 1  0.1N NaOH solution i n  the f irst  two impingers (standard 

I 
I 
I 
I 
I 
I 
I 

Sample recovery9reps glassware f o r  next 
USE. 

Greenburg-Smith impingers). Record i n i t i a l  weights. 

weight. 

of indicating typa s i l i c a  gel .  

t h i r d  and fourth impingers. Record f i l t e r  number. It is not 

L/ 2.  

[ / ] 3. The th i rd  impinger (modified Greenburg-Smith) is dry. Record i n i t i a l  

The fourth impinger (modified Greenburg-Smith) contains about 1 l i t e r  
Record i n i t i a l  weight. . Place ta f lon  coated f i l t e r  into f i l t e r  holder and i n s t a l l  between the 

,/ nacessary t o  weigh f i l ter .  
[ I 6 .  Assemble impinger bo t t l e s  and g lass  elbows (180s) so t ha t  a i r  flows 

Do not use grease 

d7. Calibrate nozzle by measuring four IDS with a micrometer. 

f r o m  a smaller t o  larger  holes (if applicable).  
on b a l l j o i n t  f i t t i n g s .  

Impinger No. Contents +;t, 1 I n i t i a l  1 Final 4Cyidensatel  

368,3 584.It \!5,q 1. l O O m l  O . 1 N  NaOH 

2. lOOml 0.1N NaOH 45 3 5378 561.8 2. I 7 /-& 

/--"7 3. Empty 

-k% 4. 500ml s i l i c a  gel  

6 I 
F i l t e r  No: 

S i l i c a  ge l  condition: Before t e s t  q o % 5 y q A f t e r  t e s t  85% S?&T 

- 

C-25 
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CHROMIUM EMlSSION TEST 
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET 

[ 1. Initially wash all glassware as follows: detergent wash, deionized 
water rinse, 1:1HE103 solution rinse. deionized water rinse, and 
0.lN NaOH solution rinse. 
use. 

d 2 .  Add loom1 0.lN NaOH solution in the first two bpingers (standard 
Greenburg-Smith impingars). Record initial weights. 

[/( 3. The third impinger (modified Greenburg-Smith) is dry. Record initial 
weight. [/r 4. The fourth impinger (modified Greenburg-Smith) contains about 1 liter 
of indicating type silica gel. 

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

cf 
Sample recovery preps glassware for next 

Record initial weight. 

necessary to weigh filter. 
fi 6 .  Assemble h o l n e e r  bottles and glass elbows (1808) so that air flows . .  . I  

from a smaller to larger holes- (if applicable). . Do not use grease 
/ on balljoint fittings. 

[ 1 7. Calibrate nozzle by measuring four IDS with a micrometer. 

Impinger No. 

& 
LE%-- 
4--3 

Contents 

1. l O O m l  0.1N NaOH 

2. lob1 O.1N NaOH 

3. Empty 

4. 500ml silica gel 

7-h 
Filter No: c)/ 
Silica gel condition: Before test 

Nozzle No: Calibrated by 

C-29 
4 
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I 2 4  POINT SAMPLE TRAVERSE 1 

A 

. . 

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.\ 

'5 & 17 25 
6 & 18 35 
7 & 19 64 
8 & 20 75 
9 & 21 82 
10 & 22 88 

2.1 1.0 * 
6.7 2.2 

11.8 3.9 
17.7 5.9 

0 8.3 
6 11.9 

1 & 13 
2 & 14 
3 & 15 
4 & 16 

4 21.5 
0 25.0 
3 27.5 
2 29.4 

93.3 31.1 11 & 23 
12 & 24 97.9 32.4 * ................................................ 
Location adjusted. 

I '  c-33 
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PRELIMINARY VELOCITY TRAVERSE DATA SHEET 

AVERAGE STATIC PRESSURE - (EPSt,,)/n - - o 137  
AVERAGE CYCLONIC FLOW ANGLE - (&)/n - 2.25 0 

i c-34 
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CHROMIUM EMISSION TEST 
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET 

DATE: yhT/$/ 
BUILDINGNO 32 CONTROL DEVICE._IPS. 

BASE: NADALA- 

W l N G E R  BOX NO: .. 
I n i t i a l l y  wash a l l  glassware ao follows: detergent wash, deionized 
water r inse ,  1:l "03 solut ion r inse.  deionized water rinse, and 
0.lN NaOH solut ion rinse.  
use. 

Add l O O m l  O . 1 N  NaOH solut ion i n  the first t v o  %pingers (standard 
Greenburg-Smith impingers). Record i n i t i a l  weights. 

Tha t h i r d  impinger (modified Greenburg-Smith) is dry. Record i n i t i a l  
veight.  

The fourth impinger (modiffed Greenburg-Smith) contains about 1 liter 
of indicat ing type silica gel .  
Place te f lon  coated f i l t e r  i n to  f i l t e r  holder and in s t a l l  between the 
th i rd  and fourth impingera. Record f i l t e r  number. It is not 
necessary to  weigh f i l t e r .  

Assemble impinger bo t t l e s  and glass  elbows (180s) so t ha t  a i r  flows 
from a smaller t o  larger  holes ( i f  applicable). Do not use grease 
on b a l l j o i n t  f i t t i n g s .  

Calibrate nozzle by measuring four I D S  with a micrometer. 

Sample recovery preps glassware f o r  next 

Record i n i t i a l  weight. 

Impinger No. Contents 

1. 1OOmL O . 1 N  NaOH 

2 .  l O O m l  0.1N NaOH 

3. Empty 

4. 500ml s i l i c a  gel  

/- 5 

Net Weight Cain 

F i l t e r  No: 0 
Si l ica  ge l  condition: Before t e s t  /t&&/ 

Nozzle No:/%- Calibrated b c f l (  

After test 70% 4 j d -  

Averaee 

I c-35 
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CHROMIUM EMISSION TEST 

W I N G E R  BOX SET UP & NOZZLE CALIBRATION SHEET 

DATE: f(//?/g / . 

BUOLSINONO: 32 CCINTROL DEVICE- 0- - 

LINE NO: 

BASE-MEDA RUNNO kl 0 -  2 

PREPBY cK.if IMP~NGER BOX NO: 2 
d l .  Initially wash all glassware as follows: detergent wash, deionized 

water rinse, 1:l "03 solution rinse, deionized water rinse, and 
0.1N NeOH solution rinse. 
use. 

[ /2. Add lOOml 0.1N NaOH solution in the first two itnpingers (standard 
Greenburg-Smith impingers). Record initial weights. 

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

d 4 .  The fourth impinger (modified Greehburg-Smith) contains about 1 liter 

[ 1 5 .  Place teflon coated filter into filter holder and install between the 

Sample recovery preps glassware for next 

/ of indicating type silica gel. Record initial weight. 

/ necessary to weigh filter. 
[ 1 6. Assemble impinger bottles and glass elbows (180s) so that air flows 

from a smaller to larger holes (if applicable). Do not use grease / on balljoint fitrings. 
[ I 7. Calibrate nozzle by measuring four IDS with a micrometer. 

third and fourth impingers. Record filter number. It is not 

Impinzer No. Contents 2 Z )  
1. 1OOml 0.1N NaOH 

1 -  d - 2 -  
2. 100ml O.1N NaOH 

3. Empty 

Initial Final Condensate 
rbz<(tz 377.7f 27027 

Filter No: css' 
Net Weight Gain (I,. oL U 

Silica gel  condition: Before test 

Nozzle No: ?/& - 3 Calibrated 
ID Before Test: @ 0 / 9 /  0 / 9 /  fl /go 6/92 0//9/ 
ID After Test: 6, 197 ,  0 ,  e,/ 0, 0. 192 0 ,1915 

After test /,,+Lt 
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Impinger No. Contents Tare I n i t i a l  Final 

s?f/S:rB 6 1 3 . W  63+.1+ 
tl. 78' 6z9. P-. &.% 3-r 2. loom1 0.iN NaOH 5 

1. l O O m l  0.1N NaOH 3-\ 

44-4.a9 - wq.# 
?lO.Zl  f'?~?,fi 

7-3 3. Empty - 
Net Weight Gain 

4 .  500ml s i l i c a  'gel 

. . .  . .  . .. . , . , ." . .  . . . . . . . . , . . . . .  . . .  , , ,  . . . .. . ,  ' . . . .  . .  . . . ,  

Condensate 
2 0 ~ ~ 5 '  

3.3 9 
0,25 

2 9 . 3 7  

... 

ss.z-5 

< . ., .. . 
CHROMIUM EMISSION TEST 

IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET , 

BUILDINGNO 32 CONTROL DEVICE-Y 

Y IMPINGERBOXNO 3 

[ (1. I n i t i a l l y  w a s h  a l l  glassware as follows; detergent wash, deionized 
va ter  r inse ,  1:1HN03 solut ion r i n s e ,  deionized water r inse .  and 
0.W NaOH solut ion r inse.  
use. 

Add l O O m l  0.lN NaOH aolution in the first W o  impingers (standard 
Greenburg-Smith impingers). Record i n i t i a l  weights. 

The t h i r d  impingar (modified Greenburg-Smith) is dry. Record i n i t i a l  
weight. 

Tha fourth impinger (modified Greenburg-Smith) contains about 1 l i t e r  
of indicating type s i l i c a  gel .  

Place te f lon  coated f i l t e r  i n to  f i l t e r  holder and i n s t a l l  benreen the 
th i rd  and fourth impingers. Record f i l t e r  number. It is not 
necessary t o  weigh filter. 

from a smaller t o  larger  holes ( i f  applicable). 

' 

4 Sample recovery ?reps glassware f o r  next 

(f 2.  

[/T 3 .  

[ 4 4. 
[ f  5 .  

[/i 6 .  

/ on b e l l j o i n t  f i t t i n g s .  
[ ] 7.  Calibrate nozzle by measuring four IDS with a micrometer. 

Record i n i t i a l  weight. 

Assemble impinger bo t t l e s  and g l a s s  elbows (180s) so t ha t  a i r  flows 
Do not use grease 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i . . . . . .  . . .  . ., , . . , . . .  . ... . .  . 
. ~ . ,  . ., .: ., . - .  ' *  



1 
I 
I 
I 
I 
i 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. .  

... . . . . . .  . . .  . . . . . , . , : . .. 1 . .. .... .. .. , ~ . ,  : 

[ 24 PUINT SAMPLE TRAVERSE 

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

TRAVERSE EPA METJiOD 1 TRAVERSE POINT LOCATION -----_--_________________ ....................... 
....................... ......................... POINT (% OF DIA) (DISTANCES FROM I.D.) 

1 & 13 

6.7 2.3 
2 & 14 

11.8 4.0 
3 & 15 
4 h 16 

8.5 5 & 17 25.0 
12.1 35.6 6 & 18 

7 & 19 
8 h 20 75.0 25.4 9 h 21 82.3 27.9 10 h 22 88.2 29.9 11 & 23 93.3 31.6 

12 & 24 97.9 32.9 * 

2.1 1.0 * 

17.7 6.0 

64.4 ' 21.8 

......................... ....................... * Location adjusted. 
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CHROh5IUM EMISSION TEST 
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET 

1 ,  

I 

I 

u.//</!! / LINE NO: DATE: 
I 

BASE: NADALAMEDA 

CONTROL DEVICE:--E 

IMF'INGER B0X.NO 
, .  . . .  

' . [d. I n i t i a l l y  wash a l l  glassware a s  follows; de&rgent wash, deionized 
Water r inse ,  1:1 "03 solution r inse ,  delonfzed Gater r in se ,  and 
0.lN NaOH solution rinse.  
use. 

Greenburg-Smith impingers). Record i n i t l s l  weights. 
[F3. h e  t h i r d  lmpinger (modified Creenburg-Smith) is dry. Record i n i t i a l  

veight.  
[ 4 4 .  The fourth fmpinger (modified Greenburg-Smith) contains about 1 l i ter  

of indicating type s i l i c a  gel .  [YS. Place tef lon coated f i l t e r  in to  f i l t e r  holder and i n s t a l l  between the 
th i rd  and fourth lmpingers. Record f i l t e r  numbar. It  is not 
necassary t o  weigh f i l ter .  

d6. Assemble impinger bo t t l e s  and g lass  elbows (180s) SO chat air flows 
from a smaller t o  l a rger  holes (if applicable). Do not use grease 
on b a l l j  o in t  f i t t i ngs .  

K7. Calibrate nozzle by measurlng four IDS  with a micrometer. 

Sample recovery $reps glassware f o r  next 

' . . . . d 2  . Add loom1 0.w NaOH solut ion i n  the firs; two lmpingers (standard 

Record i n i t i a l  veight. 

:: 

Impinger No. Contents a 1. 1OOml 0,lN NaOH 

2. l O O m l  0.1N NaOH 

y-3 3. Empty a 4. 500ml s i l i c a  gel  

F i l t e r  No: c3 

9, 

Si l i ca  gel. condition: Before t e s t  k c-w After t e s t  5 0 %  Gms 

Nozzle No: 4+ Calibrated b y e T =  

, C-51 
.... . .  . . . .  . . .  .. . . .  ... . . .  . . . .  :( , ... . . . . . . . . . .  ;' ;;":;:;,).;&& _:. ........ . . . . . .  ,,,. . ".** .>., . .~,. . . . . . . . .  .,,- ". . . i . , . I , .  - .i. , ...... . .  , ,_.. ~ . .  . .  7: 
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;a" <: CHROMIUM EMISSION TEST .! ., ' . IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET 

BASE NADALAMEDA I I 

BUILDINGNO 32 

PREPBY: c y- CONTROL DEVICE:- 

IMPINGER BOX.NO: 2 
Initially wash a11 glassware as followa ; detergent wash, deionized 
water rinse, 1:1 "03 solution rinse, deion;zed water rinse, and 
0.LV NaOH solution rinse. Sample recovery ?reps glassware for next 
use. 
Add l O O m l  0.1N NaOH solution in the first two impingers (standard 
Greenburg-Smith impingers). Record initial weights, 
The third impinger (modified Greenburg-Smith) is dry. Record initial 
weight. 
The fourth impinger (modified Greenburg-Smith) contains about 1 liter 
of indicating type silica gel. Record initial weight. 
Place teflon coated filter into filter holder and install between the 
third and fourth fmpfngers. 
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 ballj o int fittings . 
Calibrate nozzle by measuring four IDS with a micrometer. 

Record filter number. It is not 
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APPENDIX D 

TEST RESULTS 
SAMPLE CALCULATIONS 

. .  . 
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TEST RESULTS BASED ON TMA/ARLI TOTAL CHROME ANALYSIS 

CHROMNH AIR CHROMIUM cHRon1m 
SAMPLE S W L E  EMISSION AVERAGE EMISSION 
WEIGHT VOUME RATE M E R E S  FACTOR 

TEST (mg) (m3) (mgfir) (Amp) (mg/Amp-hr) 

C-1-OUT < 0.00038 4.583 < 4.066 996 < 0.0041 
G-2-OUT C 0.00038 4.428 < 4.347 996 < 0.0044 
G-3-OUT C 0.00042 4.047 < 4.969 1274 < 0.0039 
G-&-OUT < 0.00047 4.302 < 5.375 1274 < 0.0042 
AVERAGE < 4.689 < 0.0041 

L-1-OUT < 0.00040 3.160 < 6.528 9812 < 0.0007 
L-2-OUT 0.00128 3.426 18.662 9812 0.0019 
L-3-OUT < 0.00045 4,644 < 4.701 10610 < 0.0004 
AVERAGE < 9.964 < 0.0010 

H-1-OUT 0.00322 8.993 11.280 9387 0.0012 
H-2-OUT < 0.00048 4.301 < 3.524 9406 < 0.0004 
H-3-OUT < 0.00042 4.235 < 3.194 9362 < 0.0003 
AVERAGE < 5.999 < 0.0006 

H-1-HID 0.78738 5.610 4139.2 9406 0.4401 
N-2-HID 1.03569 5.302 5311.6 9362 0.5674 
AVERACE 4725.4 0.5037 

CHROMIUM EMISSION TEST DATA 

NOZZLE SAMPLE AIR SAMPLE STACK STACK 
DIA. TIME VOLUME X H20 FLOW VEUCITY ISOKIN 

TEST DATE (in.) ( a h . )  (dscf) ( X )  (dscfm) (fpm) (Z) 

G-1-OUT 15APR91 
C-2-OUT 15APR91 
G-3-0UT 16ApR91 
G-&-OUT lbAPR91 

L-1-OUT 15APR91 
L-2-OUT 15APR91 
L-)-OUT 16APR91 

M-1-OUT 17APR91 
M-2-OUT 17APR91 
M-3-OUT 18APR91 

0.198 
0.192 
0.186 
0,191 

0.184 
0.195 
0.198 

0.195 
0.191 
0.186 

240 
240 
240 
240 

180 
180 
240 

480 
240 
240 

161.82 
156.37 
142.90 
151.91 

111.57 
120.96 
163.97 

317.55 
151.88 
149.55 

~~ ~ 

1.8 
1.7 
1.9 
1.9 

1.7 
1.6 
1.8 

1.8 
1.9 
i.6 

~~ ~~ 

28727 
30090 
28263 
28705 

30432 
29475 
28745 

18549 
18421 
19081 

3106 103.1 
3247 101.2 
3061 104.9 
3115 104.1 

3284 103.6 
3171 103.3 
3112 104.4 

3092. 104.4 
3081 104.9 
3167 105.1 

M-1-MID 17APR91 0.234 240 198.09 1.9 17355 2817 . 99.6 
M-2-MID 18APR91 0.233 240 187.23 1.8 16004 2587 103.0 
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RESULTS BASED ON AT?. TOTAL CHROME MALYSIS 

CHROMIUM AIR CHROMIUM CHROMIUM 
SANE'LE SAMPLE ENISSION AVERAGE' EMISSION 
WEIGHT VOUME RATE AMPERES FACTOR 

TEST (mg) (m3) (mg/hr) (Amp) (mg/Amp-hr) 

G-1-OUT < 0.00191 4.583 < 20.3 996 < 0.0204 
G-2-OUT < 0.00215 4.428 < 24.9 . 996 < 0.0249 
G-3-OUT < 0.00209 4.047 < 24.8 1274 < 0.0195 
G-&-OUT < 0.00237 4.302 < 26.9 1274 < 0.0211 
AVERAGE < 24.2 < 0.0215 

9812 < 0.0033 L-1-OUT < 0.00199 3.160 < 32.6 
L-2-OUT < 0.00199 3.426 < 29.1 9812 < 0,0030 
L-3-OUT < 0.00223 4.644 < 23.5 10640 < 0.0022 
AVERAGE < 28.4 < 0.0028 

M-1-OUT 0.00297 8.993 < 10.4 9387 < 0.OOlL 
M-2-OUT < 0.00257 4.301 < 18.7 9406 < 0.0020 
M-3-OUT < 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 AT1 HEX CHROME ANALYSIS 

CHROMIUn AIR CHROMIUM CHROMIUM 
SAMPLE SAHPLE EMISSION AVERAGE EMISSION 
WEIGHT VOLUME RATE AMPERES FACTOR 

TEST (mg) (m3) bg/hr) (Amp) (mg/Amp-hr) 

G-1-OUT < 0.00382 4.583 < 40.657 996 < 0.0408 
G-&-OUT < 0.00474 4.302 < 53.750 1274 < 0.0422 
AVERAGE < 47.204 < 0.0415 

L-2-OUT < 0.00398 3.426 < 58.119 9812 < 0.0059 
L-3-OUT < 0.00447 4.644 < 47.012 10640 < 0.0044 
AVERAGE < 52.565 < 0.0052 

H-1-OUT < 0.00556 8.993 < 19.499 9387 < 0.0021 
M-3-OUT < 0.00417 4.235 < 31.944 9362 < 0.0034 
AVERAGE < 25.722 < 0.0027 

3585 9406 0.3811 M-1-MID 0.68196 5.610 
4282 9362 0.4574 M-2-HID 0.83503 5.302 

AVERAGE 3934 0.4193 

D-2 
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EMISSION RESULTS 
SANPLE CALCULATIONS 

TEST M-l-OUIZET (TOTAL CHROHIW) 

CHROHIUM WEIGHT - [analysis  volume (1) * lab analysis (mg/l)] 
%ere: n - probe, impinger 1, and impinger 2 

Examvle: 
Enis'sion - (0.1945 (1) * 0.0100 (mg/l)] + l0.1737 (1) * 0.0040 (mg/l)] 

+ [0.1882 (1) * 0.0040 (mg/l)] - 0.0032 Cd 

EMISSION CONCENTRATION - chromium weight (mg) / air  sample volume (DSCF)  

Example: 
E m i s s f o w  - 0.0032 (mg) / 317.55 (DSCF) - L014E-5 Lmn/DSCF) 

PlISSION RATE - emission concentration (mg/DSCF) * stack flow r a t e  (DSCFH) 
* 60 (min/hr) 

Example : 
Emission Rate - 1.014E-5 (mg/DSCF) * 18549 ( D S C H )  

* 60 (minfir) - 
EMISSION RATE - emission rate (mg/hr) / average amperes (Amp) 

Example: 
E m L s s i  an R a t  0 - 11.29 (mg/hr) / 9387 (Amp) - Q.0012 (me/Amr,-m 

D-3 
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BAY AREA AIR QUALITY 
W A G E M E N "  I DISTRICT 

AUMEDA COU' IN January 4,1990 
E a w u d  R UmpLVll 
ShWW J. UmDb#l - . 

IChurmenonl 

Frank n. 0g.w 
Commander, Western Dlvlslon 
Navel Facllllles Englneering Command 

CWTRA COSTA C0UNNp.g. B~~ 727 
Paul L coop., 

MARINCOUNm 

WcreIavJ San Bruno, CA 94066-0720 
Sunn. Wllphl MCP..k 

AI Nlmbum Anentlon: Ron Somrner, Coda 1824RS 

AppllcaUon Number. 574 
Equlpment Locatlon: NAS. Alameda 

NAPA COUNN 
Bob Wbil. 

SAN FRANCISCO COUNTY 
narv G mi 

. Jim OonuI*z ~ ~ ~ t l ~ ~ ~ ~ :  
SAN MATE0 COUNTY 
GU. J N i C o l ~ o ~ l ~ i  

SANTA C U R A  COUNN 

EIMO 

Nutha C1.nnp.r 
Rod owldon 

noberia n nupnin 
Suunm WlllO" 

S O U N O  COUNTY 
Oaby Oavil 

Thls Is your Authority l o  Construct the following: 

53201 Chrome Anodldng Tank (Gl), 2400 gal., 2000 amperes, Bldg 32. 
abated by A3207, Scrubber/Flber Filter System, Vlron, 23,976 CFM; 

Chrome Anodlzlng Tank (GZ), 1200 gal., 1500 amperes, Bldg 32, 
abated by A3207, ScrubberlFlber Fllter System, Won, 23,976 CFM; 

Chrome Platlng Tank (Ll), 1400 gal., 5000 amperes. Bldg 32, abated by 
A3212. Scrubber/Flber Fllter Syslem, Viron, 24.785 CFM; 

Chrome Platlng Tank (G!), 1400 ~ l . ,  5000 amperes, Bldg 32. abated by 
A3212, Scrubber/Flber Fllter System, Viron, 24,785 CFM; 

Chrome Platlng Tank (L3/4), 1500 gal., 5000 amperes. Bldg 32. abated 
by A3212, Scrubber/Flber Filter System. Vlron. 24,785 CFM: 

S3202 
( V h  CNlrpWIOnl 

SONOMA COUNrV 
Jim Harbwson 53203 

53204 

53205 * 

S3206 Chrome Platlng Tank (Ml). 700 gal., 2500 amperes, Bldg 32, abated by 
A3213, ScrubbedFlber Filter System, Vlron, 14,285 CFM; 

53207 Chrome Plating Tank (MZ), 700 gal., 2500 amperes, Bldg 32. abated by 
A3213, Scrubber/Flber Filter System, Vlron, 14,285 CFM; 

Chrome Platlng Tank (M3), 700 gal., 2500 amperes, Bldg 32, abated by 
A3213, Scrubber/Flber Fllter System, Vlron. 14.285 CFM; 

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

S3208 

S3209 

S3210 

53211 

Vapor Solvent Cleaner (Hl) with freezing freeboard chiller, Bldg 32; 

Vapor Solvenl Cleaner (S9) with ireezlng freeboard chlller, Bldg 32; 

.- ... . -.- 
Enclosure (1) 
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Application 574 
January 4,1990 
Page 2 

S3212 Solvent Wipe Cleaning Operatlons, Bidg 32; 

S3221 Abraslve Blasting Glovebox. Universal ABM, PDH-DCSOO, Bidg 32, 
abated by A3221, Cycione/Baghouse, Universal, BOO CFM; 

Abrasive Blasting Glovebox, Universal ABM, POH-DCSOO, Bldg 32, 
abated by A3222, CycloneBaghouse, Unlversai, 900 CFM; 

Abraslve Biastlng Glovebox, Universal ABM, PDH-DCSOO, Bidg 32, 
abated by A3223, Cycione/Baghouse, Universal, 900 CFM; 

Abrasive Blasting Glovebox, Universal ABM, POH-OC200. Bldg 32; 
abated by A3224, CycloneBaghouse, Universal, 900 CFM: 

Abrasive Blasting Glovebox, Universal ABM, PDH-DCZOO, Bidg 32, 
abated by A3225, CycloneDaghouse, Universal. 900 CFM. 

S3222 

S3223 

S3224 

- - ._ 
S3225 

OperatlOn of this equipment will be subject to the specific conditions attached to this 
Conditional Authorily la Construct. .. 
Notlflcation 

Please notify the Dlstrict by iener at least three days before the initial operalion of the 
equipment is to take place so that we may observe the equipment in operation and 
verify conformanca with the Authority to Construct. Operation includes any start-up of 
the source for testing or other purposes. Operation of equlpment without prior written 
notification l o  the District or beyond the start-up period without a Permit to Operate 
may result In enforcement actlon. 

Start-Uo Period 

Aner receipt of the start-up letter required above, this Authority to Construct 
authorizes operation durlng the startup period from the date of initial operation noted 
In your start-up letter until the Permit to Operate Is Issued. up to a maximum of 60 
days. All conditions (speclflc or impiled) of the Authority to Construct are in effect 
during the start-up perlod. 

Fees - 
District Regulation 3 requires a fee for each new Permit l o  Operate. You wi l l  be 
Invoiced upon receipt of your startup letter. No permits wil l be issued until ail 
outstanding fees are paid. 

.- ... 
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Appllcatlon 574 
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Page 3 

ImDlled Conditlons 

In the absence of speclflc permll condltlons lo the contrary, the throughputs, fuel and 
malerlal consumpllons, capacllies, and hours ot operatlon descrlbed In your permit 
appllcallon will be considered maximum allowable limits. A new permll will be 
requlred before any Increase In these parameters, or change in raw malerlal handled, 
may be made. 

ExDlralion 

In accordance wlth Aegulatlon 2-1407, this Authority lo  Construct expires hvo years 
from the date of Issuance unless substanllal use of the authorlly has begun. 

- - - ExemDt Sources 

Attached Is a Ilsl of sources lhal have been evaluated and are currently exempl from 
permit requlrements. These sources will be entered In our files as exempt sources. 

These exemptlons ere not permanent a change In equipm'ent operallon or In Distrlcl 
regulallons may requlre permlts In the future. in addlllon, source Is61 data required 
by this Authority l o  Conslrucl may inlliate further permit review If slgnlficanl emissions 
are found lo occur. Please note that these exempllons only apply to permits. 
Equipment musl be operated and malnlalned In compllance with any applicable 
District Regulation. 

Correspondencg 

Please Include your 8ppllCatIOn number with any correspondence with the District 
regarding lhls malter. If you have any questions on this maner, please call Scott Lutz, 
Alr Qualily Engineer, at (ais) n1-6000, exension 212. 

- 

Very truly yours, 

Mllton Feldslein 
Alr Pollution Conlrol Oflicer 

. VPerrnit Services Dlvislon 
.- 

.,. _.. 
cc: Mlke James, Depanmenl of Health Servlces 



CONDmONS OF AUniORrrYfO CONSTRUCT NO. 574 

I - . -  _ .  . .  
S3201-3209: . 

1. Chrome Anodlrlng Tanks, S320f and S3202, shell no1 be operated unless EmlSSlOnS Of 
heravalenl chromium from S3201 and S3202 are abated by A3207. Scrubber/Flbar Flller 
System. The ventllatlon and abatement systems shall be properly malntalned and kept In 
good operallng conditlon. Hexavalent chromlum emlsslons from S320t and S3202 
comblned shall not excead 0.015 mglamp-hr. 

Chrome Plellng Tanks, S3203, S3204, and S3205, shall no1 be operated unless emlsslons 
of hexavalent chromium from S3203-3205 are abaied by A3212, Scrubber/Fiber Filter 
System. The venlllatlon and abatamenl systems ahall be properly maintained and kept In 
good operallng condltlon. Hexavalenl chromlum emlsalons from 53203,53204, and S3ZOS 
comblned ahsll not exceed 0.015 mgiamp-hr. 

Chmme Platlng Tanks. S3206, S3207,53208, and S3209. shall not be operaled unless 
emissions of hexavalent chromium from S3206-3209 are abated by A3213. ScrubberFIber 
Filter System. The ventllallon and abalement systems shall be properly malntalned and 
kept In good operating condition. Hexavalent chromlum emlsslons from S3206, S3207, 
53208. and S3209 comblned shall not exceed 0.015 mg/amp-hr. 

Save1 Avlallon Depot, Alameda shall submll an operatlons and malntenance plan to the 
Permlt Services Dlvlslon wlthln 80 days of full operallon or wllhln 180 dsys Of sISr(-Up Of 
lhe plating lines (S3201.3209). This plan shall be subject lo  Dlslrlct approval and shall 
Include llams to regularly monitor such as water clrculatlon rates or water flushing 
Intervals for demlsters, scrubbers, and flber fillers: scrubber bleed water qUallly; 
differential pressure across components of the abatement systems; and a schedule Of 
replacament for crltlcal componenls such as the fiber.fllter elemenls or criteria for Such 
replacements. Vsndor recommendallons should be followed for oparallonal and 
malnlenance Ilems. This document shall Include action limits andlor alarm set-points, and 
plans to test approprlata parameters regularly. 

Pressure drop across each Fiber Filler unll shall bs malntainad at e dlfferenllal pressure 
no1 less than 6 Inches w.c and no1 greater than I 2  Inches W.C. Pressure Shall be 
measured weekly upstreem of each demlster. downstream of each water scrubber, and 
upsteam of each flber flller unit for each chrome abaleme-t system (A3207, A3212, and 
A3213). These pressure measurements shall be recorded weekly and shall comply with 
the limits above or approved alternative limits stlpulaled In the operatlons and 
mainlenance plan. 

Chrome Plallng and Anodlrlng Tanks, S3201-3209, shall not emit greater than 908 grams 
(2.0 Ib) of hexavalent chromium per calendar year on a comblned basis. 

Chrome Plallng end Anodlrlng Tanks, S3201.3209, shall not consume greater than 
60,000,000 amp-hours per calendar year on a combined basis. 

Totalizlng amp-hour melers shall be Installed on each of the Chrome Plallng and 
Anodizing Tanks, 53201-3209. These smp-hour meters shall be properly malnlalned and 
kept In good operallng condillon. A lank shall no1 be operated unless lis assoclaled 
totallzing amp-hour meler Is recording properly. Amp-hour readings shall be recorded In a 
process log for each plating and anodlzlng tank on D monthly basis. These records shall 
show compliance wllh Conditlon 7 above. 
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9. 

10. 

12. 

13. 

, 

. .  . . .  .,. .. . ., . ,  , ..,.... .. . ..: 

c 
An emlsslons report shall be submined to the Permlt Services Divlslon wlthln 30 days of 
the end of each calendar quarter for the two years of operetlon and on an annual basis 
thereafter. These repork shall lndlcate theaumber of amp-hr/month for each tank (53201- 
3209); tho total number of amp-hours durlng the'calandar year for each Ilne; and a 
calculated emlsslon rate of hexavalent chromlum In grams for each month and the year-to 
date emlsslon in grams for each Ilne. The monthly amphour conymption and emlsslon 
factor based on the roaulta of the most recent source test requlred by Conditlons 10 end 
11 below shall be used to calculate the mass of hexavalent chromlum emllted for each 
Ilne, 

Wlthln 60 days of the start-up of Chrome Plating and Anodlzlng Tanks, 55201-3209, Naval 
Avlatlon Depot, Alameda shall perform a Disirlct approved source test of these tanks and 
their assoclated abatement systems A3207, A3212, and A3213. This source test shall 
determine the mass emlsslon of total and hexavalent chromlum In g/hr and mg/amp-hr for 
each anodlzlng and platlng llne as emlned afler abatement. A complete report shall be 
submitted to the District's Source Test Manager and.Perml1 Sewbes Dlvlslon wlthln 30 
days of thls source test and shall demonstrate compllance wlth Condltlons 1,2, and 3 
above. 

Naval Avlatlon Depot, Alameda shall perform an annual Dlstrlct approved source test of 
Chrome Platlng and Anodlzlng Tanks, S3201-3209, end their assoclated abatement 
systems A3207. A3212, and A3213. These source tests shall determlne the mass 
emlsslon of total and hexavalent chromlum In glhr and mglamp-hr for each enodlzlng and 
platlng llne as emlned after abatement A complete report shall be submlned to the 
District's Source Test Manager end Permlt Servlces Diwlslon wlthin 30 days of each annusl 
source test and shalt demonstrate compllancb wlth Condltlons 1,2, and 3 above. 

Wlthln SO days of the startup of thls facility. Naval Avlatlon Depot, Alameda shall perform 
Dlstrlct approved source tests (tanks: CJ, E4, E6, K6, K8, Jll, N1-3, N6, 04, P6-8 and 
emlsslon polnt, P3220, for lugltlve cadmlum plallng emisslons)to determlne the 
uncontrolled emissions of the following air contamlnants: chromlum, cadmium, nickel, and 
cyanlde. Tanks equlped with alr agitation shall be tested with alr on and wlthout alr. 
Cadmium plating tanks are not dlrectly vented and occupatlonal testing results shall be 
submitted wlth the results of the above source tests. These source tests shall be used to 
support the Navy's contentlon that uncontrolled emlsslons (exclusive of the chromium 
plating and anodizing Ilnes) are Indeed Inslgnlflcant. If any emlssions of slr contamlnants 
ere found to be of significant quantities, Naval Awlatlon Depot may be requlred to modify 
their risk assessment to account for these slgnlflcant ornlsslons and to modlfy this facility 
by the addltlon of abatement equlpment. Addltlonal permit review shall be evaluated as If 
this facility had not yet been constructed and operated. A complete report shall be 
submitted to the Distrlct's Source Test Manager and Permit SeMlces Divlslon wlthln 30 
days of these source tests. Thls report shall also Include all other compounds analyzed 
by the Navy that were not speclflcally requlred by thls condition. 

Naval Aviation Depot, A h e d a  shall recelve approval from the Dlstrlct's Source Test 
Manager for Installation of testing ports and source testing procedures. A written protocol 
shall be submitted priorto the Initial source 16515. The District's Source Test Manager end 
Permit Services Division shall be given written noliflcalion at least Wo weeks prior to any 
source test. 

- 
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S3210 , 

- 1. 

s3211: 

1. 

~ -- -- 2. 

53212: 

S3221: 

S3222: 

S3223: 

S3224: 

S3225: 

..,.: : . . :  . . .  :. . .  . . . , .. . . 

l'he.net solvent used at Vapor Solvent Cleaner, S3210, shall not exceed 185 gallons per 
calendar year. The Navy shall melntaln aolven'l usage records that lndlcate all quentllles 
of solvent added to the equlpment, solvent recovered for dlsposal or reclamatlon, and 
net solvent usego. These records shall be summarlzed on e quarterly bask and on en 
annual basls. These records must be retalned for at least two years and be avallable for 
review by the BAAQMD. 

Whenever 53210, vapor solvent cleaner, Is In opereIlon, the refrlgerant contelned In the 
freeboard chlller shall be maintalned at a temperature of less than mlnus 10°F (except 
for normal defrost perloda). Naval Avlatlon Depot shall Install end malntaln a 
temperature lndlcator that demonstrates compllance wllh thls temperature IlmltatlOn. 

The net solvent used et Vapor Solvent Cleener, S3211, shalt not exceed 185 gallons per 
calendar year. The Navy shall malntaln solvent usage records that lndlcate all quantltles 
of solvent added to the equipment, solvent recovered for dlsposel or reclematlon, and 
net solvent usage. These records shall be summarized on a quarterly basls and on an 
annual bask. These records must be retelned for et least two yeem and be available for 
revlew by the BAAQMD. 

Whenever S3211, vapor solvent cleaner, le In operation. the refrlgerant contained In the 
freeboard chlller shall be malntalned et a temperature of lees than mlnus 10°F (except 
for normal defrost perlods). Naval Avlatlon Depot shall Install end malntaln e 
temperature lndlcalor that demonstrates compliance wlth thls temperature Ilmltatlon. 

The net solvent used at Solvent Wlpe Cleanlng Operstlon, 83212, shell not exceed 410 
gallons of Non-Precursor Organlc Compounds (NPOC) and 30 gallons of Precursor 
Organlc Compounds (POC) per calendar year. The Navy shell melntaln solvent usage 
records that lndlcate all quantilles of solvent used at the equipment, solvent recovered 
for dlsposal or reclamation. and net solvent usage. These records shall be summarlzed 
on a quatierly basls end on an annual basls. These records must be retained for at least 
lwo years and be evallable for review by the BAAQMD. 

Abraslve Blastlng Glovebox, S3221. shell not be operated unless emlsslons of partlculate 
matter from S3221 are abated by A3221, Dust Flltrallon System. Thls abetement 
equipment shall be properly malntalned and kept In good operatlng condltlon at all tlmes. 

Abrasive Blastlng Glovebox. 53222, shall not ha operaled unless emissions of partlculate 
matter from S3222 are abated by A3222, Dust Flltrallon System. Thls abatement 
EqUbment shall be properly maintalned and kept In good operatlng conditlon at all tlmes. 

Abrasive Blasting Glovebox, 53223. shall not be operated unless emlsslons of particulate 
maner from S3223 are abated by A3223, Dust Filtration System. Thls abatement 
equlpment shall be properly malntained and kept In good operatlng condltlon at all tlmes. 

Abrasive Blasting Glovebox, 33224, shall not be operated unless emlsslons of particulate 
matter from 53224 are abated by A3224, Dust Filtrallon System. Thls abatement 
equlpment shall be properly maintalned and kept In good operatlng condltlon e l  all tlmes. 

Abrasive Blasting Glovebox. 53225, shall not be operated unless emlsslons of particulate ~ 

matter from 33225 are abated by A3225, Dust Filtration System. Thls abatement 
equlpment shall be properly malntalned and kept In good operatlng condltlon at all tlmes. 

.. 
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EXEMPT SOURCES, APPUCATlON 574: 

Based on the data submllted In thls eppllcstlon, the followlng sources are currently exempt from 
Permlt requlrements in accordance with the lndlcated Rebulatlon: 

S3231 Anodic Strlp Tank (Cl), air agitated. 600 gal., 12.5% CrOJ66U H,PO,. Bldg 32 (exempt 
per Reg. 2-1-127.3); 

Chromlc Plckle Tank (E4). air agitated, 400 gal., 19% Cr03. Bldg 32 (exempt per Reg. 
2-1.11e.5); 

S3232 

S3233 

S3234 

S3235 

S3236 

- 53237 

S3238 

53239 

S3240 

S3241 

S3242 

S3243 

53244 

S3245 

S3246 

S3247 

Magnesium Converslon Coatlng Tank (€6). alr egitaled, 600 gal., Dow 7 (19% 
Na2Cr20,), Bldg 32 (exempt per Reg. 2-1-1185.24-11922); 

Alumlnum Converslon Caatlng Tank (F4), sir agltated. 800 gal., lrldlte (1% CrOJ, Bldg 
32 (exempt per Reg. 2-1-118.5,2-1-11922); 

Chromlc Acid Oxidlting Tank (J4). 250 gal., Bldg 32 (exempt per Reg. 2-1-118.5,Z-l- 
119.22); 

Cadmium Conversion Coatlng Tank (03), 300 gat., 1% N+Cr,O,, Bldg 32 (exempt per 
Reg. 2-1-118.5,2-1-11931); 

Mlscellaneous Cleanlng and Actlvatlon tanks (Kl, K3, & K4), Bldg 32, abated by 
A3211, Water Scrubber, Vlmn, 13,376 CFM (exempt per Reg. 2-1-118.5); 

Stainless Steel Passlvate Tank (K6). 21% HNO,R% N+Cr,O,. Bldg 32, abated by 
A321 1, Water Scrubber, Vlron, 13.376 CFM (exempt per Reg. 2-1-1 18.5); 

Copper Bright Dip Tank (K8), 20% CrO,, Bldg 32, abated by A3211, Water Scrubber, 
Vlron, 13,376 CFM (exempt per Reg. 2-1-1185); 

Cadmium Plating Tanks (r3 and T4), 3% Cadmlum/l4% NaCN/2.5% NaOH, Bldg 32 
(exempt per Reg. 2-1-1273); 

Nickel Acetate Tank (Jll), air agitated, 600 gal., Bidg 32 (exempt per Reg. 2-1-118.5): 

Nickel Sulfamate Plallng Tanks (Nl, NZ, N3, N6, 06,07,& S7), alr agitated, 34% 
Nlckel Sulfamate, Bldg 32 (exempt per Reg. 2-1-127.3); 

Electroless Nickel Plating Tanks (P6, P7, & P8). 2% Nickel Sulfamate, Bldg 32 (exempt 
per Reg. 2-1-127.3); 

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

Copper, Tin, and Silver Plating Tanks, (R6, R8, UZ, & U3), Bldg 32 (exempt per Reg. 2. 
1-127.3); 

Causrlc Electroclean and Stripping Tanks (81, B3, & B4), Bidg 32. abated by ~3202,  
Water Scrubber, Vlron, 11,368 CFM (exempt per Reg. 2-1-118.5,2-1-127.3); 

Alkaline Electroclean and Acid Etchlng Tanks pi, & D3-7), Bldg 32. abated by A3204, 
Water Scrubber, Vlron, 29,096 CFM (exempt per Reg. 2-1-118.5,2-1-127.4); 

.- . ._  
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53248 - 
S3249 

53250 

Sulfuric Acid Anodizing and Dye Tanks (Il-a), Bldg 32, abated by A3209. Water 
Scrubber, Won, 14,970 CFM (exempt per Feg. 2-1-119.2.2); 

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

Mlscaltaneous Etching and Slrlpplng Tanks (Al, A3, C3, CJ, C7, 03. P3, Q1, R3, 53. 
55, US, U8. 8 US), Bldg 32 (exempt per Reg. 21-127.3 h 4); 

53251 Mlscelleneous Cleaning and Surface Preparation Tanks (El, F1, H2, H5, J2, J8. 01, 
P1, R1. 51. T5,l7,& U1) Bldg 32 (exempt per Reg. 2-1-1185); 

Space Heater (MUl), 3.75 MMBWhr, Natural Gas, BIdg 32 (exempt per Reg. 2-1- 
114.2); 

53252 

S3253 Spaca Heater. (MU?), 3.75 MMBtulhr. Nalural Gas, Bldg 32 (exempt per Reg. 2-1- 
114.2); 

53254 Spaca Heater (MU3), 3.75 MMBtulhr, Natural Gas, Bldg 32 (exempt per Reg. 2-1- 
114.2); 

53255 Space Heater (MU4). 3.75 MMBtu/hr. Natural Gas, Bldg 32 (exempt per Reg. 2-1- 

Space Heater (MUS), 0.8 MMBtuhr, Natural Gas, Bldg 32 (exempt per Reg. 2-1-1142); 

Space Heater (UHl), 0.1 MMBtuhr, Natural Gas, Bldg 32 (exempt per Reg. 2-1-1142); 

- . 1 143); 

53256 

S3257 

S3258 Space Heater (FURI), 0.1 MMBtu/hr, Natural Gas, Bldg 32 (exempt per Reg. 2-1- 
11 4.2); 

53259 

S3260 

Heat Treat Ovens, Electric. Five Unlts (OW-5), Bldg 32 (exempt per Reg. 2-1-1163); 

Plastic Dip Tanks, ( W X l  8 TWX2), Bldg 32 (exempt per Reg. 2-1-119.4). 

.- .. . .  - 
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Bay Ana Air Quality Management Disolct 
Ms. GaiI Karels. Pamit Division 
900 Ellis Street 
San Fmcisco, 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 (0 notify you of our schedule far ntcsdng of lines 0, L, and M at the new 
plating shop at Naval Air Staaon (NAS) Alameda. As a m  during our meeting on 8 
March, 1991 with hir. Scott Lua at the Bay Area Air Quatity Management Disuicr 
(BMQMD), wc will c o n m  with the Naval Energy Environmenral Service Activity 
(NEESA) to perfom the retest Following is the proposed schedule: 

Begin Source Test 15 Apdi1991 .. Finish Source Test 19 April, 1991 
Source Test Repon Submitted 17 May, 1991 

The above schedule was accepted by Mr. Scott Luu during his telephone conversation 
with Ms. T m g  Ha from WESTDIV on 27 March, 1991. We recently discovered that 
the scrubbers in lines G. L. and M were impropcr1y installed causing excess water to 
accumulate in the &mister. Enclosure (1). the field investigation repon was faxed to 
h4r. Lutz on 27 March. 1991 for rcview. Another copy is fowarded for your record On 
30 March. San Francisco Public Worlu Center (PWC) decontaminated the whole 
system by washing it with water. The construction conuactor is repairing the 
deficiencies in the system identifed in the enclosed report. We am confident that we 
will have the system comctcd in time for the source test scheduled above. 

The initial Source test results showed high chromium emissions from the chromium 
plating lines. Afkr the deficiencies 
order to demonsmu that the new scrubhers will perform as designed. in reducing 
chromium emissions. 

corrected we want to redo the source tests in 
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Subj: REEST SCHEDULE FOR LINE G, L AND M OF THE NEW CHROMIUM 
PLATING SHOP AT NAVAL AIR STATION ALAMEDA 

If you haw any questions regarding the above matter. please contact Me. Trang Hs a~ 
(415) 244-2567. 

Sincerely. 

EncI 
(1) Invcsagation Report far the Excessive 

Warn In Demistcrs of Lines G. L, and M 
at NAS Alameda's Plating Shop 

f- 

copy to: 
NAS Ahncda (Randy Cate, Code 52) 

Ahmeda (Paul Pentony, Code 612) 

E-10 
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March 18, 1991 

KOEPF & L A W  INC. 
CONSULTING ENGINEERS 

971 DEWING AVENUE 
LAFAYETTE. CALIFORNIA 94540 

I 4 t E )  2 8 4 4 6 S O  , 

FAX 4is.ze4.7~04 

MIDWEST RESEARCH INSTITUTE 
suite 350 

401 Harrison Oaks Boulevard 
Caw, North Carolina 27513-2412 

Telephone (919) 677-0249 
FAX (919) 677-0065 

520-685 

ROICC, SFBA 
P. 0. Box 23300 
Oakland A n y  Base 
Oakland, CA 94623 

Attention: Mr. Marcus Chan 

Subject: Plating Shop P-783 
NAS Alameda. CA 
320 

Dear Slr: 
! 

We have completed our investigation f o r  the cause of excessive water i n  
Oemister V u  sump and a much smaller similar accumulation i n  Oemister 
YO7 ano 12 sumps. Since the source of water and the probable solution 
:s within the scrubber denister u n i t s ,  we are  reporting this t o  you so 
i t  can be properly addressed t o  the*'Contractor and Vendor for 
concurrence and resolution. Our analysis  of the s i tua t ion  i s  as 
follows. using the attached sketch fo r  key number points. 

A. The scrubber spray system uses nozzles 1 t o  dis t r ibute  water 

are changed, there is very l i t t l e  e f f ec t  on the s i tuat ion,  so 
we can rule  o u t  the nozzle pa t te rn  as a cause. 

When the water leaves the f i l l  t o  drop to  the basin, a large 
roportion runs down the wall a t  3 off the turn a t  6 and impacts on rhe separation Qli  ."?& . Some of this 

water then runs in o the demister sump behind and th rough  the 
chevrons @ and 6 . 

t o  the scrubber f i l l  @ . When the f l o  Q ra tes  from each row 

8. 

C. The water flow a t  the demister is  
demister sump i n  20 minutes t o  level 

t o  f i l l  the 
the water will 

This  equates to  about BGPM. backflow i n t o  the scrubber sump. 
.7 - 

problem i n  VJI  and 12 f s  smaller because the a i r  velocity 
i s  about 30 percent h i g h e r  to  push the water cu r t a in  

t o  the scrubber sump. 

E .  There i s  no observed leakage from the demister i r r igat ion or  
from water f l o w  from t h e  ducts. 

E G E U V E D  
MAR 1 9 1991 

.- 
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Marcus 'Chan 
UL 520-685 

MIDWEST RESEARCH INSTITUTE 
Suite 350 

401 Harrison Oaks Boulevard 
caw, Nonh Carolina 27513-2412 

Talanhone 19191 677-0249 

Expressed I n  t e r n  of the Contract specifications 15806-2.1.2, the 
efficiencies of the TMA tes t  are as follows. The required efffciency of 
removal i s  98.0 percent. 

I 

Removal Efficiency. TMA Test. November 1990 

HEXAVALENT CHROMIUM TOTAL CHROMIUM 
LINE 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 99.98 98.89 99.34 98.92 

- 

(a)  Test results represent a "Semi Plating" operation, 
and n o t  "Anodizing' as required. 

.. , 
--. 

Special care is  required In evaluatlng these results as the detection 
llmit tolerances are low. The indicated in le t  quantities on Line G are 
very low. 
results. 

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

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

1. Backslope the f i l l  sl ightly t o  carry a higher percentage of 
the f i l l  drain t o  the rear. 

2. Add a d r i p  louver a t  point @ , extending into the scrubber 
space far enough to make the water curtain fa l l  into the 
scrubber, 

3. Provide a dam behind the demlster a t  @ t o  make t h e  splash 
drain t o  the scrubber and increase the a i r  velocity t o  help 
push the water curtain i n t o  the scrubber. 

Ado a set  of ra in  louvers across t h e  opening from @ t o  @ . 4. 

E-12 
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Telephone (919) 677-0249 

. .  . . 

- c Marcus Chan March 18, 1991 FAX(9W677-"065 
Page 3 o f  3 $&L 520-685 

We have been advlsed tha t  a new set o f  tes ts  are scheduled t o  be done by 
HEESA i n  about one month. This correct ion should be completed p r i o r  to  
tha t  test. I f  it I s  not  done, the resu l t s  can be af fected again. 

Yours very truly, 

KOEPF h LANGE,/NC. 

AHK:aa 

c: M. J.  Lum 
Charles Oavidoff 
Luann Te t i r i ck  
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'NOMOKIN" SAMPLING PROGRAM 
EPA CONSTANTS AND EQUATIONS 
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12 'TEST HO.:? 

IS monpr 
17 PROXPT 
18 FIX 3 

28 AV!EW 

22 PROHPT 
23 STO 22 

' 13 PROHPT 
. 14 'RUN HO.=?' 

16 'FILTER HO.:?' 

. . 19 'IHITIRL K,CTER' 

' , 21 'VOLUE FEZ?' 

.. ' 24 'DELTA-HtAT = ?- 
25 PRonPT 

f I 26 STO 12 
' 

28 PROHPT 
27 -KETER cuniiq z 7- 

29 STO 13 
30 'STRCK fiEER- 

3J RVlEY 

33 PEO3PT 
32 '.IH. SO. = ?* 

34 STO 25 
35 'STRCK S T R T I ~  

36 AVIEW 
37 'P IH HZOz?- 

38 PDUHPT 
39 13.6 
46 I 

41 'PRfiI! IH HC=?- 
4 2  P ~ P T  
43 STO 27 
44 t . .  

. 4 5  ST0 26 
46 I 

6E 'RYC STRCK. 

62 - rw  DEC F=?- 

64 468 

. . ., 61 fiVlEY 

63 PROHPT 

65 
. ' 66 STO 86 

67 'RVG DELTR-P' 
68 RVlm 

69. 'IH. H20=?' 
78 PROHPT 
71 STO 24 

73 RVIM 

' '75 PROMPT 
76 46E 
77 

72 *RneIEtn- 

74 'E&' Fa?- 

'78 STO 88 
79 'PITOT TUEE- 

E8 AVlEU 
, . 81 -csUEPq. 
; 82 PEOHPT 
' 83 STO 89 

84 RCY 
85 'FISC STRCI;" 

E6 R V I O i  

82 AVlEY 
87 'VELOCITY FPHs 

89 ECL-06 
98 RCL 24 
91 * 
92 RCL 26 
93 / 
9 4  RCL es 
95 / 
96 S9zr 
97 5123.2. 
96 : 

. .  P 

128 * 
121 / 
122 SPRT 
123 RRCL X 
I24 RVIW 
125 ADV 

.' 126 Xt2 
127 'RCTURL HOZZLE' 

125 RVlEll 
129 'DIR IHCH&. 

138 PPonpT 
131 STO I 1  
132 Xtt 
1331 1 

134 V X  
I35 .75 
136 : 

. 137 RDV 
138 'SRIIPLE CFH i - 

139 R K L  X 
148 RYlEl l  
141 I /X  
142 38 
143 t 
144 RDV 

145 'KlHIHUfl RLIH- 
. 146 M E W  

147 'TIRE, K I H .  = . 
: 148 RCCL X 

149 RVIEW 
150 ROY 

152 AVIEW 
153 '-EECIH .RUH--' 

. 154 AYlEW 
' 155 RDY 

56 'ENTER D R l R  AS:- 

151 .DDtDtt. 

157 RYlEW : 

Telephone (919) 677-0249 
FAX (919) 677-0065 

188 fiVIN 
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238 8 

248 * 239 Xt2 

241 BCL 12 
242 * 
243 PSL 26 
244 * 
245 RCL 27 
2461.q' . 
247 RCL I0 

249 RU 16 
250 / 
251 RCL 11 
252 4 
253 Y t X  
2S4 
Us RCL 01 
256 I 
257 ST* 1s 
259 VIEW X 

259 -~ t t t t* t -  
260 RV!EU 
261 GI!, fll 

'- 262tLSL 39 
263 'COtRECTlHC' 

264 RYlEU 
265 1 
266 ST- 07 
267 RCL 02 .. 
26s CHS 
269 46H 
2 0  + 
271.ST- 20 
272 ST0 16 
273 RCL 83 
274 CliS 
275 ST- 17 
276 468 
277 + 
270 ST0 IS 

280 CBS 
261 S Q U  
282 ST- 19 
2E3 RCL 01 

285 ECL 16 
2% * 
227 SCP.1 
238 SI-  22  
281 CTO 31 

248 I 

279 ecc e1 

28; CHS 

. .  

299UL 49 
2P1 'LRST NTR Yo; ?' 

292 P m p r  
2% RCL ?Z 

2% RCL 13 
294 - 

. . .  . .  

I E6 * '. 
297 RCL 17 
299 RCL 87 
299 
398 460 ~ 

381 
.30? I 
393 'TINE ?' 
394 PROXPT 

I 

. 385 / 

387 * 
309 I ' 
310 RCL 11 
311 Xt2 
312 I 
313 RCL 23 
314 / 
315 RCL 09 
316 I 
317 XL 85 . 
319 * 
329 SORT 
321 * 
322 3.579 
323 * 

,386 RCL 28 . 

3ea RCL 28 

3ia RCL 26 

: 329 am 
325 -PRESEHT I S O X I H = '  

326 RRCL X 
327 RYlEW 
322 RDY 

3 3  RYt iH  

332 -***.**- 
333 RYIEY 
334 CTJ 91. 

329 XOHTIHUE ECH . . ' 
' 331 AQ'I 

335+L6L 82  

3i RYIEY 
332 RDY 
331 *ISKiA' 

336 .i==:i=- 

3ie RYIEU 
341 'RVC PRLUES- 

342 R'IIEB 
343 FTY. 3 
344 FCL t? 

2% I 
347 s i n  22 
348 'KV:' 
349 R K L  x 
358 R Y l M  
351 RCL 17 

' 352 BCL 97 
3551 

345 FCL ei 

351 'TRETM! F=' 

. . MIDWEST RESEARCH INSTITUTE 
Suite 350 

355 RRCL X 
356 RYIN 
357 468 
35s 
353 STO 1: 
368 RCL 15 

362 I 
X 3  ST0 04 

364 'OELTR-HI' 

, 366 AYlEll 

. 361 RCL e7 

365 m c L  x 

367 RCL 19 
369 RCL 87 
369 I 
370 Xt? 
371 STO 19 

372 'UELTA P=' 
373 a m  x 
37: aviw 

375 'FIHRL HETER' 

377 'YOLl!L FT3=?- 
3 i 6  RYlN 

376 PEOHPT . 
379 s1n 21 

381 RBCL 22 
368 - i t w a L = -  

3s' AYlEY 

' 3% RI'IEU 
383 'SASPLE TIE. 

385 W H .  =? 
3S6 PROHPT 
397 ST@ I4 

386 'FSTRCK RES' 
399 nYiiil 
398 - I H  HG=- 
391 RECL 26 
392 AVlEW 
393 RCL tfl 
394 RCL 07 
395 I 
306 STO ZE 
397 468 
:os - 

399 -TSTACK F-' 
480 RRCL X 

CB? r!lv 
403 -=:2::.* 

484 GYiE;1 
485' Rni' 

481  aYiEI; 

4Vb 'SOUXCE TYPE? 
487 RYlEW 
488 -8-PTHER- 
489 R Y l E Y  

418 'I=EUILER- 
411 PBOtiPT 
412 STO 86 

415 '% CQ? =?* 
. 414'PRONPT .2 

401 Harrison Oaks Boulevard 
caw, North Carolina 27513-2412 

T&@WTO @S)  6770249 
416:FAQPtB) 677-0065 
417 PROKPT 
41s ST0 e2 

,9 T20 GRIH KHOYS?' 

,421 'l=YES %NO' 
CB a w  
422 FPOflPT 
423 STO 08 
424 X=B? 
425 CTO C 

426 W R I T I S ?  
421 R Y I N  

lis 'EECOYERY URTR.' 
429 R Y i C i i  
438 RUV 
431 "11 PIS' 
43? AI'IEU 

423 'TO COHTII;OE...' 
434 RVIEE ' 
455 Art ' 

436 STOP 
43i ' H t O  CAll;:?' 

4 3  PR@?,PT 
- '  429 STO 29 

~ J B I L B L  c 
4 4 1  'HE1 E T E R  

.442  R Y l E Y  
443 'YOL. F K = .  

444 R Y l i ' i  
44s ecc 21 
446 RCL !? 
4 4 i  - 
44s ECL 13 
449 * 
458 YIE:! x 

452 R Y I E Y  

454 AYlEY 

456 RV!E!i 
45: RCL 2; 
4:s RCL 1; 
459 I 
468 l?.;;& 
461 * 
4;: * 
463 STO :: 
464 YIEE w 

466 RVIEL' 

466 RYlEU 
469 RCL BB 
478 X=8? . 
471 CTO 03 . 
472 RCL 23 
473 PCL 22 

4si - c a m c w -  
453 'SR,SPLE \'ll!-.- 

455 'YRSTD SE:. 

455 -N@LE FEACT. DRY- 

467 ' C G  (I-EYS) =. 

. . _, .. , .. ._:., .. 
. .. ..-. . . , .. -.. ... . 
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.. 

'474 .E471 
475 I 
476 RCL 2'1 
477 + 
478 I 
479 CHS 
480 I 
481 t 
482 STO 28 
483 VIOI x 
4844L6L R4 

485 '2 H2O = - 
486 RYIEU 
487 1 
488 - 
189 CHS 
498 188 
491 
492 FIX I 
493 VIEU x 
494 FIX 3 
495 CTO I1 

4964LEL 03 
497 RCL 2a 

499 CTO e4 
498 VIEU x 

589tL61 I1 

3 2  RYIEW 

584 RVIEH 

586 AVIEW 
5P7 PCL 81 
588 .44 
589 * 
518 RCL 02 
511 .32 
512 * 
513 + 
514 106 

581 'STfiCK GRS WET' 

583 'EOL. UT. RS,' 

ses *LB/CB KOL-. 

515 RCL 01 
516 FCL E2 
S l i  + 
515 - 
513 .2z 
:2r! * 
521 + 
522 K L  29 
523 * 
524 1 
525 ECL 28 

. 526 - 
523 13 
523 8 

529 + 
538 V l E Y  X 

531' 'RVG Y U O C I T Y  * 
532 WIEY 
553 .ma =- 
534 RVIEi! 
535 PCL 26 
536 8 
537 I I X  
S8 SORT 

. 559 ECL 23 
,540 
541 RCL e9 
542 8 

543 5123.2 
544 * 
545 STO 10 
546 VIM X 

54.9 RVIEU 

558 WIM 

547 'STOCK DRY CRS' 

549 'FLOW QS SCFIk- 

554 F:CL 25 
555 * 
55t RCL 2s 
557 * 
5% RCL 26 
559 a 
568 RCL 28 
561 I 
562 VIEH X 
563 -RcFn =- 
564 A71Ei 
565 PCL 18'  
566 RCL ;5 
567 

Si? I 
re YIEi x 
571 ECL 116 
572 r=g? 

: 568 I44 

572 CTO OS 

575 AVIEW 

577 Ccc e? 
5% - 

514 'EXCESS lilt 1. 

. 576 le@ 

579 F.CL 01 
588 - 
531 .?6: 
532 f 

583 ECL 02 
5s: - 
585 1;: 
5St RCL 02 
53; * 
588 lee 
589 t 
y3w1ru x 

MIDWEST RESEARCH INSTITUTE 
Suite 350 

401 Harrison O a k  Boulevard 
Cary. Nonh Carolina 27513-2412 

. .  Telephone (919) 6774249 
FAX (919) 677-0065 59lrLFL BY 

592 RDY 
593 -tttt*tt.*t* 

5% noY 
595 RVlEY 
596 .ECL 22 
597 RCL 20 
598 * 
599 1 8 3  
686 * 
681 RCL ?S 
68: I 

683 RCL ?6 
684 I 
685 RCL 14 
686 I 
687 M I b  
68s / 

618 X i ?  
611 I 
612 FIX I 

' 613 REV 

689 RCL I I  

614 'ISQKltiiTIC 21 i. 
615 RRCL X 
616 R'ilEW 
617 RDV 

618 - * * * * * * i t * * -  

619 CYlEd 
628 .EHJ. 
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. . .  . .  

-- IMRI~ ' .  ' ' .  

- U n i t  Description 
I 
I 
I 
I 
I 

g 32.1725 f t / s e c 2  Acceleration due t o  
g r a v i t y  

Conversion f a c t o r  

P i t o t  tube constant  
(NETHOD 11). 

(NETHOD IV) 

g/ lb  453.59237 

85.39 f t  ( Ib/ lb-mole)( in .  He) 1 / 2  ' 

.Conversion f a c t o r  

K2 0.04718 f t 3 / m l  Conversion f a c t o r  

1 ., 

- sec  ' [ .  (%)( in ,  HzOI 
KP 

. I .  '. K1 0.4710 ft3/m1 

'(METHOD IV) . .  

K3 17.65 O R / i n  Hg 

I 
I 
I 

K l  ' 17.65 OR/in Hg 

- 
K2 0-04710 ft3/ml 

I 
I 28.9641 lb/lb-rnole 

WH o 18.01534 lb/ lb-mole 

P s t d  29.92126 "Hg I 
P a i r  0.0752236 l b / f t 3  

pH20 0.99824 g/ml 

P I 5 0  62.31639 I b / f t 3  

Tstd 528'R 

I 

Standardi tea  
temperature and 
pressure (NETHOD IV) * 

Standardizes 
temperature and 

' pressure OIETHOD V) 

Conversion f a c t o r  
(EETHOD v) 

Constant f o r  Standard 
pressure and 
temperature (NETHOD V) 

Elolecu lar weight of 
a i r  a, 

Wolecular weight o f  
water 

Absolute s tandard 
pressure 

Density of a i r  a t  
20% 

Density of water a t  
ZOOC 

Density of water a t  
200c 

Standard absolute  
tempera Cure 
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sTA NDARD EPA PA AT1 C U L AT E CA LC u L ~Jrlj'm (9 1 gSW-0065 

-- I 
1. Volme of d ry  gas i n  cubic  f e e t  sampled a t  s tandard  condi t ions .*  

v .  
tm + 460 

V = 17.646 vm [ 'b ' % ) ' 

% t d  - = f t .  3 
\ tm + 460 

= 0.0471 V, "W 
. gas 

BY mass measurement: 

(%) Tstd  vw = 
gas  PStd MbIH20 453.59237 

3 .  Percent moisture i n  s tack  gas 

F-6 
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401 Harrison Oaks Boulevard 
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Telephone (919) 677-0249 
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5. Average m o l e p l a r  weight o f  d r y  stack gas. 

MW,J E b . 4 4  ' ( Z C 0 2 ~ + ~ . 3 2  ~ ~ 0 2 ) 1 + ~ . 2 8 ( 1 0 0  - %02 - :C02) = l b / l b  Dole 

6. Mo lecu la r  weight o f  stack gas. 
I 

7. Stack.pressure,  "Hg Absolute . .  

Ps = Pb t s tack  pressure '"H20 

13.6 

L 

9 .  Stack gas volume a t  standard cond i t i ons ,  SCFH* 

9, , V  s A s M - T  d s t d  's 

144 ( t s  + 460) Pstd 

0.1225 Vs A, Eld Ps 9, = 
5 0SCFi.l 

t, t 460 

10.. Percent i s o k i n e t i c  

* 522°il, 29.92126 "Hg 

F- 7 
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. .  . ........ 
C,,, - 15.432 y = gr/SCF ' 

12. P a r t i c u l a t e  t o t a l ,  grains/SCF 
% t d  

'ao =15.432 [e] = gr/SCF 

P a r t i c u l a t e  - probe, cyclone and f i l t e r ,  gr/CF a t  stack cond i t ions  

- 
13. 

, Cat  ~ t ~ s ~ d ~ 6 0 ~  I Md 

- 17.646 C P f.1 - "- cii t an  = gr/cF 
t, + 460 

. 

1 4 .  .Par t icu la te  - t o t a l ,  gr/CF a t  s t a c k  conditions.  

= gr/CF . .  
E 17.646 Cao P, Md 

C,U 

(ts + 460) 
15. P a r t i c u l a t e  - probe, cyclone and f i l t e r ,  l b s /h r  . 

(60  min. ) [ 1 l b g r  ) 
'aw E Can Qs T 

Ca," 

7000 
1 '  

0.008571 Can 9, .= lbs/hr ' 

16. P a r t i c u l a t e  - t o t a l ,  l b s / h r  

= 0.0133571 Cao Q, = l b s /h r  'ax 
17. . Percent excess a i r  a t  sampling g o i n t  

'100 (02) 
.d EA = 

26.4 - 1.264 (02) - 0.264 ( C C z )  

NOTE: Assumes CO concent ra t ion  is approxi-ately :ero ccr;.?ar:d :O o2 and cot 

* 52S0R, 29.92126 "Hg 
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MPENDIX G 

EQUIPMENT CALIBRATION SHEETS 



IMRI@ I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

THIS PAGE INTENTIONALLY LEFT BLANK 

MIDWEST RESEARCH INSTITUTE 
Suite 350 

401 Harrison Oaks Boulevard 
Cary. North Carolina 27513-2412 

Telephone (919) 677-0249 
FAX (919) 677-0065 



I 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 
I 
I 
I 
I 
I 
~I 

S-TYPE PITOT TUBE CALIBRATION WORKSHEET 
CALIBRATED BY: R.T.M. TEMP: 62F PEAR: 30.14lnHg 

04APR91 

VELOCITY PRESSURES 
S-TYPE PITOT RUN ORI-STD' S-TYPE CP(S) 

NO. SIDE NO. (IN H20) (IN H20) CP(S) MEAN DEV. COMMENTS 
[&I@& A 1 0.350 0.225 0.81 1 i$O;819% -0.009 

MIDWEST RESEARCH INSTITUTE 

2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
4 

1 
2 
3 
A 

0.650 
1.000 
2.000 

0.350 
0.650 
1 .ooo 
2.000 

0.350 
0.650 
1 .ooo 
2.000 

0.350 
0.650 
1 .ooo 
2.000 

0.350 
0.650 
1.000 
2.000 

0.350 
0.650 
1.000 

0.420 0.809 
0.630 0.819 
1.200 0.839 

0.215 0.829 

0.615 0.828 
1.200 0.839 

0.220 0.620 

-0.01 1 
-0.000 

".?,.*.?:,?...,*; 0.020 

0:83r.s.' -0.002 

I ".T'v'p:~ 
*,:,:.% $.@jF?p.:<~ 

-0.003 
-0.003 
0.008 

. . .  
0.405 0.823 -0.004 
0.620 0.826 -0.001 
1.200 0.839 0.012 

0.210 0.639 -0.008 
0.385 0.845 -0.002 
0.590 0.846 -0.001 
1.150 0.857 0.010 

0.210 0.839 0.006 
0.400 0.829 -0.005 
0.620 0.626 -0.008 
1.200 0.639 0.006 

0.220 0.820 

G-1 

Suite 350 
401 Harrison Oaks Boulevard 

Caw. North Carolina 27513.2412 
Telephone (919) 6774249 

FAX (919) 6774065 



S-TYPE PITOT TUBE CALIBRATION WORKSHEET O8MAY91 
CALIBRATED BY: Dave Rowney TEMP: 67 F PBAR: 29.86 In Hg 

VELOCITY PRESSURES 
S-TYPE PITOT RUN ORI-STD' S-TYPE C W )  
NO. SIDE NO. (INH20) (IN H20) CP(S) MEAN DEV. COMMENTS 

5432""i"'. A 1 0.350 0.220 0.820 KO.830i$ -0.010 
2 0.750 0.460 0.830 -0.000 
3 1 .ooo 0.610 0.832 0.002 
4 2.000 1.200 0.839 0.009 

A 1 0.350 0.220 0.820 -0.001 
2 0.750 0.470 0.821 0.001 
3 1 .ooo 0.630 0.819 -0.002 
4 2.000 1.250 0.822 0.002 

A 1 0.350 0.230 0.802 
2 0.750 0.490 0.804 -0.00 

:;:$,::y.? 

105% -0.003 
.. ., ., . ,.. . ,. . . .. .. 
::ii:.,;,ii 

0 
3 1 .ooo 0.850 0.806 
4 2.000 1.300 0.806 

i 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
1 
I 

m 

0.225 0.811 
0.470 0.821 
0.625 0.822 
1.200 0.839 

1 . 0.350 0.215 0.829 
0.460 0.830 
0.620 0.826 
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.- 
DRY GAS METER CALIBRATION 

BOX NUMBER: 13 
DATE: 03-19-1991 
BAROMETRIC PRESSURE: 29;730 
OPERATOR: dP 

LEAXRATE (CFM): 0.000 

~ ~ ~ ~ ~~ ~ 

D e l t a - H  ............. 5.00 3.00 2.00 1.00 0.50 .................................................................. 
A v g  D r y  Gas M t r  Temp. 82.0 8 0 . 0  79.0 77.0 76.5 
A v  W e t  T e s t  Mtr Temp 68 .0  68.0 69.0 71.0 71.0 
In 9 t Dry Gas H t r  V o l .  553.452 560.411 568.402 579.435 586.504 
F i n a l  D r y  Gas M t r  V o l  558.418 565.402 573.414 584.381 591.547 
N e t  D r y  Gas Mtr V o l . .  4.966 4.991 5.012 4.946 5.043 
N e t  W e t  T e s t  N t r  Vol. 5.000 5,000 5.000 5.000 5.000 
Run Time (min.sec). . . 4.23 5.38 6.55 9.33 13.10 .................................................................. 
GAMMA ............... 1.021 1.017 1.011 1.020 1.001 
DH@ ............... 2.108 2.096 2.119 2.042 1.943 

6-3 
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DRY GAS METER C A L I B R A T I O N  

BOX NUMBER: 14 
DATE:  0 3 - 2 5 - 1 9 9 1  
BAROMETRIC PRESSURE:  2 9 . 9 2 7  
OPERATOR: dP 

LEAKRATE ( C F M ) :  0 . 0 0 0  

D e l t a - H  . . . . .  . . . . . . . .  5 . 0 0  3 . 0 0  2 .OD 1 . 0 0  0 . 5 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Avq D r y  Goa  M t r  T e m p .  
A v q  W e t  T e s t  M t r  Temp 
I n i t  D r y  G a s  M t r  V o l .  
F i n a l  p . r y  G a s  M t r  V o l  
N e t  D r y  G a s  M t r  V o l . .  
N e t  W e t  T e s t  M t r  V o l .  
Run T i m e  ( m i n . a e c ) .  . .  . . . . . . . . . . . . . . . . . . . . . .  

81 . o  
8 1 . 0  

5 2 3 . 3 8 8  
5 2 8 . 4 0 3  

5 . 0 1 5  
5 . 0 0 0  
4 . 1 9  

. - - -  - _ _ - -  

7 9 . 2  
7 9 . 0  

5 2 9 . 4 0 8  
5 3 4 . 4 6 0  

5 . 0 5 2  
5 .ooo 
5 . 3 3  - - - - - -_ - -  

8 0 . 2  
8 0 . 0  

5 3 5 . 4 7 2  
5 4 0 . 5 1 8  

5 . 0 4 6  
5 . O O O  
6 ..49 - - - - - -_ - -  .. 

8 1 . 0  
8 0 . 0  

5 4 1 . 5 2 5  
5 4 6 . 5 8 3  

5 . 0 5 8  
5 . 0 0 0  
9 . 2 2  - - - -  

8 0 . 7  
8 1  .o 

5 4 7 . 5 9 9  
5 5 2 . 6 5 3  

5 . 0 5 4  
5 . 0 0 0  

1 2 . 5 7  
. _ _ - - - _ _ _  

G M M A  ............... 0 . 3 8 5  0 . 9 8 3  0 . 9 8 6  0 . 9 8 8  0 . 9 8 7  
OH@ . . . . . . . . . . .. . . . 2 . 1 3 6  2 . 1 1 0  2 . 1 2 6  2 . 0 0 4  1 . 9 2 3  

0-4 
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DRY GAS METER CALIBRATION 

BOX NUMBER: 17 

LEAKRATE (CFM): 0 . 0 0 0  

D e l t a - H  ............. 5.00 3 . 0 0  2.00 1.00 0.50 .................................................................. 
A v g  D r y  Gas M t r  Temp. 77.0 78.0 78.7 78.0 '1'1.8 
A v y  Wet T e s t  M t r  Temp 7 5 . 0  76.0 76.0 76.0 78.0 

F i n a l  D r y  Gas Mtr V o l  169.550 175.497 181.423 187.384 193.345 
N e t  D r y  G a s  M t r  V o l . .  4.918 4.955 4.940 4.966 4.966 
N e t  Wet T e s t  Mtr V o l .  5.000 5.000 5.000 5.000 5.000 

Ini t  D r y  Gas Mtr V o l .  164.632 170.542 176.483 182.418 188.379 

R u n  Time ( m i n . s e c ) . .  . 4.15 5.26  6.42 9.09 12.47 

GAMMA ............... 1.008 1.006 1.012 1.008 1.005 

.................................................................. 
............... DH@ 2.018 1.983 2.007 1.874 1.843 

0 5  
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DRY G A S  METER CALIBRATION 

BOX NUMBER: 1 3  
DATE: 0 4 - 2 4 - 1 3 9 1  
BAROMETRIC P R E S S U R E :  3 0 . 9 1 0  
OPERATOR: dP 

LEAKRATE (CFM): 0.000 

D e l t a - H  . . . . .  , .... . . .  5 . 0 0  3 . 0 0  2 . 0 0  1 . o o  0 .50  _ -____________-_________________________- - - - - - - - - - - - - - - - - - - - - - - - - -  
A v g  ' D r y  C a s  M t r  Temp. 
A v g  Wet  T e s t  M t r  Temp 
l n i t  0.r.y Gas M t r  V o l .  
F i n a l  D r y  Gas M t r  V o l  
N e t  D r y  G a s  M t r  V o l . .  
N e t  W e t  T e s t  M t r  V e l .  
Run T i m e  ( m i n . s e c ) . . .  - - - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _  

89.2 8 6 . 8  
8 1 . 0  8 1  .o 

2 2 7 . 3 8 2  2 3 3 . 3 9 2  
232 .392  2 3 8 . 3 9 1  

5 . 0 1 0  4 . 9 9 9  
5 . 0 0 0  5 . 0 0 0  
4 . 2 0  5 . 3 3  - - - _ - - - - _ _ _ _ _ _ _ _ _  

6 7 . 0  
8 2 . 0  

239 .388  
244 .385  

4 . 9 9 7  
5 . 0 0 0  
6 . 4 7  . - - - - - _ - _  

8 8 . 5  
8 3 . 0  

2 4 5 . 3 8 8  
2 5 0 . 3 7 7  

4 . 9 8 9  
5 .000  
9 . 2 2  . - - - - - - - - 

88 .5  
83 .0  

2 5 0 . 3 7 7  
255 .388  

5 . 0 1 1  
5 .000 

1 2 . 5 6  
. - - -  - - - _ _  

GAMMA . . ... .. ........ 1:OOl 1 .004 1 . 0 0 5  1 .010  1.007 
DH@ . . . . . . . . . . . . . . .  2 . 0 5 3  2 .029 2 . 0 2 7  1 . 9 3 5  1 . 8 4 4  

6-6 
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- 
DRY GAS METER CALIBRATION 

BOX NUMBER: 1 4  
DATE: 04-30-1991 
BAROMETRIC PRESSURE: 2 9 . 9 8 0  
OPERATOR: dP 

BOX NUMBER: 14 ...... --I . 
DATE: 04-30-i991 
BAROMETRIC PRESSURE: 2 9 . 9 8 0  
OPERATOR: dP 

LEAKRATE (CE'M) : 0.000 

Delta-H ............. 5.00 3 . 0 0  2 . 0 0  1 . 0 0  0 . 5 0  

Avg Dry Gas Mtr Temp. 8 6 . 2  8 4 . 5  8 4 . 7  8 4 . 2  8 1 . 5  

.................................................................. 

Avq Wet Test Ktr Temp 8 5 . 0  8 5 . 0  8 4 . 0  8 4 . 0  8 2 . 0  
Init Dry Gas K t r  Vol. 4 9 1 . 1 7 8  4 9 7 . 2 1 7  5 0 4 . 2 6 8  5 1 0 . 3 1 1  5 1 6 . 3 7 3  
Final Dry Gas Mtr Vol 4 9 6 . 2 0 8  5 0 2 . 2 5 8  5 0 9 . 3 0 2  5 1 5 . 3 6 8  5 2 1 . 4 0 6  
Net Dry Gas Mtr Vol.. 5 . 0 3 0  5 . 0 4 1  5 . 0 3 4  5 . 0 5 7  5 . 0 3 3  
Net Wet Test Mtr Val. 5 . 0 0 0  5 . 0 0 0  5 . 0 0 0  5 . 0 0 0  5 . 0 0 0  
Run Time (min.sec) ... 4 . 1 8  5 . 3 0  6 . 4 6  9 . 2 0  1 2 . 5 2  

GAMMA 0 . 9 8 4  0 . 9 8 4  0 . 9 9 0  0 . 9 8 7  0 . 9 9 1  

.................................................................. 
............... ............... DH@ 2 . 1 2 6  2 . 0 9 4  2 . 1 0 4  2 . 0 0 4  1 . 8 9 9  

6-7 
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- 
DRY GAS METER CALIBRATION 

BOX NUMBER: 17 
DATE: 04-30-1991 
BAROMETRIC PRESSURE: 29.970 
OPERATOR: dP 

LEAKRATE (CFM): 0.000 

Delta-H ............. 5.00 3.00 2.00 1.00 0.50 .................................................................. 
AVg Dry Gas M t r  Temp. 
AV Wet Test M t r  Temp 
Inyt Dry Gas Mtr Vol 
Final D ~ Y  Gas xtr voi 
Net Dry Gas M t r  Vol . .  
Net Wet Test xtr Vol. 
Run Time (min.sec) ... 

85.2 
84.0 
77.668 

4.946 
5.000 
4.13 

82.614 

.--------- 

8 5 . 5  - 
85.0 
83.598 
8 8 .  537 
4.939 
5.000 
5.25 

8 5 . 8  
84.0 
89.530 
94.475 
4.945 
5.000 
6.39 

95.7 _ _ .  . 
84.0 
95.458 
100.415 

4.957 
5.000 
9.04 

84.? .... 
83.0 
100.415 
105.373 
4.958 

GAMMA ............... 1.001 1.006 1.010 1.009 1.010 
DH@ ............... 2.042 2.028 2.029 .1.886 1.832 

G-8 
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APPENDIX H 
RESUMES OF TEST PERSONNEL 
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RESUME 

Mechanical Engineer DREK A. NEWTON, P.E. 
1984 B.S. Mechanical Engineering 

Cal Poly State University 
San Luis Obispo, CA 

1984-1986 Research and Development Engineer 
VET20 Offshore, Inc. 
ventula, CA 

1987-Present Mechanical Engineer 
CoaVAir Department 
Naval Energy and Environmental 
Support Activity 
Port Hueneme, CA 
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RESUME 

DAVID J. COOK 

1990 

1990-Present 

Environmental Engineer 

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

Environmental Engineer 
CoaVAir Department 
Naval Energy and Environmental 
Support Activity 
Port Hueneme, CA 
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BRIAN Y. QUIL, P.E. 

1985 

1985-1987 

1987-Present 

. .  

RESUME 

Mechanical Engineer 

RS. EQineering and Chemistry 
California State University Northridge 
Northridge, CA 

Mechanical Engineer 
Mobile Utilities Support Equipment Office 
Naval Energy and Environmental 
Support Activity 
Port Hueneme, CA 

Mechanical Engineer 
CoallAir Department 
Naval Energy and Environmental 
Support Activity 
Port Hueneme, CA 
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CHARLES K. YEE, P.E. 
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1969 

1965-1972 
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Mechanical Engineer 

B.S. Chemical Engineering 
Auburn 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 
CoallAir Department 
Naval Energy and Environmental 
Support Activity 
Port Hueneme, CA 




