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INTRODUCTION

Scrubber efficiency and emissions of total and hexavalent
chromium will be determined on the Lockheed magnesium anodize
process tank 68, building 103. On each of three consecutive days
CARB Method 4255 will be performed simultaneously at the inlet
and the ocutlet of the scrubber. During the sampling a series of
12 steel panels will be anodized. Each sheet will be subjected
to anodizing for 7 minutes at 20 amps per sguare foot. Another S
minutes per panel is required t¢ remove the panel from the tank,
spray it off and load the next panel. Since some enissione are
expected from the spraying sampling will not be halted between
panels unless scme upset condltion will cause plate turn-around
to exceed 15 minutes., . - = shalosan X
‘wewewrrYreekione The LMSC operator Will be lnstructed to
notify the Field Engineer immediately of any such condition.
Additiocnally, the IMSC operator will log power usage and

calculate the total amperage utilized for each panel and for <ach
tast.

SOURCE TEST INFQRMATION

Description of operations

The magnesium anodizing process, known as the DOW 17 Anocdize
treatment, also known as the Modifiod Acid Fluoride Ancodize
Process 15 operated to anodize magnesium parts. 4X6 foot sheet
metal panels are dipped into tank 68 which holds 3450 gallons of
sclution, The tank is held at approximately 180 degrees
Fahrenheit and is mechanically stirred. Nominal solution makeup
is as follows:

~ Phosphoric acid 9-14 oz/gal
Sodium dichromate 11-15 oz/gal
Ammonium bjifluoride 40-60 oz/gal

The rectifier used is rated at 2000 amperes DC at 100 volts.
Production current averages 1500 amps. - The unit has a DC ammeter
and DC volt meter both .esbibfatotalnaiMdSs) Each panel is
wabaitainiooniawinason. It takes anotherwimmisnbansbosrepaeesthc
panel from the tank and spray it off. .

. /
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INTRODUCTION

scrubber efficiency and emissions of total and hexavalent
chromium will be datermined on the Lockheed magnesium anodize
process tank 68, building 103. On each of three consecutive days
CARB Method 4258 will ba performed simultaneocusly at the inlet
and the outlet of the scrubber. During the sampling a series of
12 steel panels will be anodized. Each sheet will be subjected
to anodizing for 7 minutes at 20 amps per square foot. Another 5
minutes per panel is required to ramove the panel from the tank,
spray lt off and load the next panel. Since some enmissions are
expected from the spraying sampling will not be halted between
panels unless some upset condition will cause plate turn-around
to excead 15 minutes. Jam _ runuwilrlebesy; LRkl v
e teakions The LMSC operator will be instructed to
notify the Field Engineer immediately of any such condition.
Additionally, the ILMSC operator will log power usage and

calculate the total amperage utilized for each panel and for each
test.

SOURCE TEST INFORMATION

Description of operations

The magnesium anodizing process, known as tha DOW 17 Anodize
treatment, alsc known as the Modified Acid Fluoride Anocdize
Process is operated to anodize magnesium parts. 4X6 foot sheet
metal panels are dipped into tank 68 which holds 5450 gallons of
solution. The tank is held at approximately 180 dagrees

Fahrenheit and is mechanically stirred. Nominal solution makeup
is as follows:

~ Phosphoric acia 9=-14 oz/qgal
Sodium dichromate 11-15 oz/gal
Ammonium bifluoride 40-60 oz/gal

The rectifier used is rated at 2000 amperes DC at 100 volts.
Production current averages 1500 ampa. The unit has a DC ammeter
and DC volt meter both Wt Each panel is

wabasbaadstomiiwivatan, 1t takes ancthervimminyhamniRasenteesthc
panel from the tank and spray it off. .

. ' ' p,
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November 28, 1390
e mn
tionn’ Farameters (appx)
Plate araa 48 sy ft
Current ‘density 20 amps/sgq ft
Total current 970 amps (incl holders)
Anodizing time 7 minutes
Plate turnaround 5 minutas
charge/plate 113.2 amp~hr
Total platus per cun 12
Total charge per run 1358 amp~hy
Total run time 144 nin
2.4 hr
Table One, Source Test Constituents and Methods
Pellutant Sampling Method _ Analvticel method |
Total chromium CARB 425 AA
Hexavalent chromium GARB 43S diphenylcarbazide
colerimetric
analysis .
Zun

o0
Datection limit calculation: / '1&9

Lab Detection limit ic 1 mioregram {(ug) per cach of twe
fractions,

2 ug/1000ug/mg/l08cuft*22000cuft/min*60min/hr*2.4hr = 58,67 mg

58,67 my/1358 amp-hr = 0.043 mg/amp-hr method detection limit

KFRY for tan .. ne:
CARL California Air Resources Board
AA Atomic Absorption

<2'11i0D DEVIATIONS

Approved EPA or CARB sampling methods will be followed with the
following exceptions:

NONE

_)

BC Analvtical
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Company:

Contact:

Contact:

Rule 8.
CARB 425
11,12,13-DEC-90

Lockheed Missiles and Space Co.
1111 Lockheed Way
Sunnyvale, CA 94089-3504

Joseph Allin and Mark Gordon
(408) 742-0295

atio

BC Analytical

2000 Powell Street

Suite 1240

Emeryville, California 94608

Scott Chesnut
Air Emissions and Toxics Program
(415) 658-9367

demars e )} Sirees
S 126

[T S |
NI

(R

Ton S wnh 2728




t]

|

SOURCE TEST REPORT 5640-0)

f BC Analytical )
23-JAN-91
esti nfo
Facility: Lockheed Missiles and Space Co.
Building 103
Tank 68
Type of Unit: Magnesium Anodize Process DOW 17,5-330
- Purpose of Test: Compliance with BAAQMD Regulation 11,
Rule 8.
Test Procedure: CARB 425
Test Date: 11,12,13-DEC-920
Clie ormatio
Company: Lockheed Missiles and Sﬁace co.
1111 Lockheed Way
Sunnyvale, CA 94089-3504
Contact: . Joseph Allin and Mark Gordon
(408) 742-0295 .
sti o] at.o
Company: BC Analytical
2000 Powell Street
Suite 1240
Emeryville, California 54608
Contact: Scott Chesnut
Air Emissions and Toxics Program
(415) 658-9367
L J
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INTRODUCTION

i

lr-'

Oon December 11, 12 and 13, 1950 a BC Analytical source test
team conducted a source test for Lockheed Missiles and
Space, Inc.. Triplicate total and hexavalent chromium
samples were collected at Building 103, Magnesium Anodize
Process DOW 17, S-~330, by the California Air Resources Board

(CARB) Method-425.

Simultaneous inlet and outlet tests were conducted and the
results are presented in the following tables. The tests

were as follows: :

N Test 1-Run 1 inlet, & Run 2 outlet;
Test 2-Run 3 inlet, & Run 4 outlet;
Test 3 Run 5 inlet, & Run 6 outlet

Run data is found on pages 8-25,

.
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SUMMARY OF RESULTS Project 5640-01

Building 103

Magnesium Anodize Process DOW 17, §-330
Scrubber Inlet

Test 1 Test 2 Test 3 Avg
SDCFM 20,900 21,300 21,300 21,200
Stack Temp. F 75 66 62 64
Moisture, & H20 1.4 1.2 1.0 1.2
Total DC Amps 13%8. .4 - 1245.2 1358.4 1320.7
Hexavalent Chromium
g/hr 0.057. 0.013 0.043
mg/amp-hr “g) 0.111 0.024 0.109
Total Chromium
g/hr 0.072 0.145 0.066 0.094
mg/amp-hr 0.231 0.283 0.122 0,212
§ Isokinetic 99.8 97.4 99.1 98.8
. i —
(v =2 Spky
C:V —> 'éa&%?
“ e 4 Sl
M, = LOXID™ (Wevin) Rew _ 4o Xl (e W20 9605%00)
Umgm /04,8 SbcF
m,= O.0608/Hp
My = 1000 - M
w—#ﬂ
' T T = 1358, - 173‘3_'1'&?___. 30P Tmes
BAmIv A e

yoep, 2062
WA A= _—E—;—?%—-—‘ 0-174'3.,2’ o

HIH'P-J

o
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e )
Building 103
Magnesium Anodize Process DOW 17, 5-330
‘Serubbsr ‘Qutlet
Test 1 Test 2 Test 3 Avy
SDCFM 21,100 21,000 21,800 21,300
Stack Temp. F 76 65 61 67
Moisture, % H20 1.3 1.2 1.0 1.2
Total DC Anps 1358.4  1245.2  1358.4 1320.7
Hexavalent Chromium
g/hr . <0.012 <0.010 «0.010 <0.011 L
Total Chromium %p
g/hr 0.012 0.030 0.037 /4
. .mg/amp-hr 0.021 0.053 p.098 U
% Isokinetic 99.2 97.8 99.7 88.9
+ 6
Cr N
\_ J

B C Analytical
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@uncume EMISSIONS TEST MONITOR DATA )
OATE: 12711790 Pbar(in. Hg): 30.25 Nozzle a0a3 Diameter (mm): 3.940
CLIENT: LMSC Pstat(in.K20): 2.5 probe Length, in. 72 pitot-Cp: 0.840
URIT: SUILDING 103 Pduct(in. Hg): 30.29 LCD Meter 1288 cor.Fact.: 0.9927
SITE:  IWLET Initial Md: 28.0 Impinger Bkt 1 orifice km: 0.50

JRUN 82 1 Initial XH20: 2.0 Probe Liner:
PYREX
Filter Holder:
PYREX
PORT SIDE DATA CALCULATIONS

# TP Hour Minute Td oP ™™ v Vacuum vd DH am X180

1 12 10 26 78 0.86 61 4¥8.095 % 52,4 0.84 0.39

2 11 10 37 76 0.83 & . 52.0 0.83 0.39

3 10 10 48 76 0.80 63 L4 51.1 0.81 0.38

4 g 10 S9 78 0.8 65 . 51.8 0.83 0.3%

5 a8 11 10 76 D0.84 &7 d 52.5 0.85 0.40

6 T n a1 78 0.80 &8 b 51.2 0.B1 0.39

7 &6 N 32 76 0.74 &9 L4 £9.1 0.76 0.37

8 5 43 75 0.76 49 b 49.8 0.78 0.38

9 & 1N 5, 76 075 69 - 49.4 0,77 0,38

10 3 12 5 76 0.70 &7 L 47.8 0.72 0.3&

1" 2 12 1 76 0.B0 T2 . 51.1 0.82 0.39

12 1 tz 27 765 0.B0 M d 51.1 0.82 0.39

12 38 549.921
sample Time = 132 77 0.79 &7 51,450 50.8 0.80 . 101.7
PORT TOP DATA CALCULATIONS

¥ TP Hour Minute Td oP Tm vm yacuum vd DH am %150

1 12 13 30 74 0.85 T1 549.921¢ 52.5 0.87 0.40

2 11 13 41 76 087 M hd 53.2 0.88 0.41

3 0 13 S2 T4 092 T3 * 54.7 0.3 0.42

[ ¢ 1 3 7. 0.8 TS - 52.9 0.88 0.4

5 8 14 t4 74 0.8 5 * 52.2 ¢.8 0.40

' 7 1% 25 Ts 0.82 T3 * 51.6 0.84 0.40

7 6 14 35 76 0.82 76 L 51.6 0.85 0.40

8 s 14 47 Th 085 78 * 52.5 0.87 0.4

9 & 1 58 76 0.8% 79 . 52.5 0.88 0.41

10 3 15 9 Té 0.84 B8O d 52.2 0.87 0.41

1 2 15 20 7. 0.78 78 bt 50.3 0.81 0.3%

12 1 15 3 7, 0.82 T8 * 51.6 0.85 0,40

15 &2 604.222

sample Time = 132 74 0.8 76 53.905 52.3 0.87 101.2

Post-Test Leak Rate 0.019 CFM st 5 {n. Hg.

Test Summary

. aipteTéad's’ 206> 75 71 105,354 51.5 0.83 101.5

NET CU. fT.
\_ .
B C Analytical
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PARTICULATE EMISSIONS

Data and Results:

Date: 12711790
Client: LMSC

init: BUILOING 103
Site: INLET

Run #: 1
Time: 10:26
Praject SC

Project 5640-01

Liguid Analysis:

Gas Compesition:

Selected Results:

Absorber Type Contents Final Tare Net
Mod. Grnbg. 0.1 N NaoH 597.20 $92.80 4.40  3%C02 volume 0.0 Wet MW 28.70
Lg. Grnbg. 0.1 ¥ MaoH 594.80 585.20 9.80 02 volume 20.9 Excess Afr
Mod. Grnbg. ENPTY 461.00 450,50 0.50 %C0 volume 0.0
Mod. Grnbg. SILICA GEL 764,70 748.30 16.40 ‘M2 volume 79.1 Y StanBord 104901
0.00 X420 volune 1.4 XIsokinetic 9.8
Totel 30.90 : Standard T 50 |
Chramium Analysis
Filter Sample Type: EPA GLASS FIRER MAT Particulate Results:
Sample Fraction mg Net  gr/SOCF
Hexavalent Cr 0.0050 7.37E-07 Concentration: gralfns/S0CF @ STP
Hexavalent Blank Less than 0.0010 1.47E-07 :
Net Hexavaient Chromium 0.0050 7.37-07 Mexovalent Cr 7.37-07
Total Cr 8.84E-07
“lretal er 0.0060 8.84E-07
Blank Less than ' 0.0011 1.62€-07
Net Total Chromium 0.0060 B8.845-07
Emission Rate, 1bs/hr
KHexavalent Cr 1.326-04
Total Cr 1.59e-04

y,

B € Analytical




I
—
"-
—

t—

l.i

T -

N

RS L

F

v

,
—

-
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N
VELOCITY TRAVERSE & VOLUME FLOW RRTE
CLIENT: LMSC
DATE: 12711790 TIME: 10:26 -15:42
UNIT: BUILDING 103
SAMPLE: INLET OUTLET RUN #: 1
Duct Diameter {(in.) 6.0
Rectangular Duct 0.0
Area {(sq.ft.) 7.1
Duct Prees. (in.Hg) 30.29
Vol. Per Cent H20 1.36
Molecular Wt. (wet) 28.70
Standard Temp. {F} 60
std Press. (in.Hg) 29.92
Pitot Coeff. 0.840
Pt. |In. SIDE TOP
From
Edge (T4 |Dp va Td |Dp va
1 g.8 78 {0.84 51.8 74 10.85 51.9
2| 2.4 76 |0.83 51.4 | 74 |0.87 52,5
3 4.3 76 (0.80 50.4 74 |0.92 54.0
4 6.4 78 |0.82 51.2 74 |0.86 | 52.2
L 9.0 76 [0.84 51.7 74 {0.84 51.8
6 {12.8 78 ]0.80 $0.5 74 |0.82 §1.0
7 |23.2 76 |0.74 | 48.5 | 74 |0.B2 51.0
8 |27.0 | 76 |0.76 | 49.2 | 74 |0.85 51.9
9 {29.6 76 |0.75 48.8 74 [0.85 51.9
10 |31.7 76 }0.70 47.2 74 10.84 51.6
11 }(33.6 76 10.80 50.4 74 {0.78 49.7
12 |35.2 76 ]0.80 50.4 | 74 [0.82 51.0
RESULTS:
Avg. Vel. (vd) 50.9 PFpPs @ 75 F and 30.3 in. Hg
Volume Flow Rate oa 21.6 x 1000 ACFM
Qstd (wet} 21.2 x 1000 SCFM
Qatd . (decyy 20.9 x 1000 SDEPM ¢
o
_/
B € Anglyiical
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GARTICULITE EMISSIONS TEST MONITOR DATA h
DATE: 12/11/90 Pbar(in. Hg): 30.25 Nozzle PCO14 piameter (mm): 3.940
CLIENT: EMSC Pstat(in.H20): 0.6 Probe Length, in, 72 Pitot-Cp: 0.840
UNIT: BUILOING 103 Pduct(in. Hg): 30.29 LCD Meter 78% Cor.Fact.: 1.0009
SITE:  OUTLET Initial MJ: 28.0 impinger 8kt i oriftice Km: 0.60
RUN #: 2 Initial %H20: 2.0 Probe Liner:
PYREX
Filter Holder:
PYREX
PORT South DATA CALCULATIONS
" TP Rour Mirute Td oP [ ] vm Vacuum Vd DH om %150
1 12 10 27 76 0.T2 56 185.229 ¢ 48.5 0.73 0.3%
2 1t 10 i3 76 0.81 358 i $1.4 0.81 0.38
3 10 10 &9 76 0.85 &% - 52.4 0.85 0.3%
& 9 11 1] 7& 0.87 &3 * 5§3.3 0.87 0.40
5 38 N 1" 7 0.91 &5 - 54.5 0.91 0.41
é 7 1 a2 76 0.92 &4 b 54,8 0.92 0.41
7 &6 1 33 7% 1.02 67 * 57.7 1.01 0.44
8 s " &4 76 0.8 7O o 53.9 0.50 D.41
9 4 1M 55 7% 075 & . 49.4 0.77 0.37 .
10 I 12 é 76 076 68 » 49.8 0.78 0.38
1 z 12 17 % o078 N » 50.4 0.80 0.38
12 1 12 28 75 075 &7 » 49.4 0.77 0.37
12 39 238.481
Sanple Time = 132 76 0.B4 &5 52.29¢9 §2.1 0.84 10t1.0
PORT North DATA CALCULATIONS
* TP Hour Mipute 7¥d pp ™ vm Vacuum vd DM Qm X1so
1 12 13 32 76 D0.92 &4 238.431 * S4.8 0.92 0.41
2 11 13 43 7% 0.92 66 ° 54.8 0.92 0.41
3 10 13 54 76 D.93 &8 * 55.1 0.93 0.42
[ 9 14 5 74 0.92 &9 b 54.8 0.92 0.42
§ 8 14 16 7% 0.89 &9 e $3.9 0.90 0.41
6 7 14 27 76 0.9 .M - 54.2 0.91 0.41
.7 6 14 b 1.1 76 0.8 T2 L) 53.0 0.87 0.40
8 5 14 49 76 0,83 T3 * 52.0 0.85 0.40
9 & 15 6 7% 0.7% Té b 49.4 0.783 0.33
10 3 15 11 7 0 Tk - 43.% 0.75 0.37
11 2 15 22 76 0.66 T2 - 48.4 0.&% D.35
12 1 15 33 TH 056 M . 45,4 0.69 0.35
15 &4 290. 17
Sample Time = 132 74 0.8 T 51,737 31.9 0.84 99.3
Post-Test Leak Rate 0,018 CFM  at ¢ in. Mg.
Test Summary
Sample Time = 264 76 &7 104,036 52.0 0.84 100.1
KET CU, FT.

w,
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PARTICULATE EMISSTONS

Data and Results;

Date: 12/11/90 Run #: 2

Client: LMSC Time: 10:27

Unit: BUILDING 103 Project SC

Site: OUTLEY Project 5640-01

Liqufd Analysis:

Gas Composition:

Selectad Results:

]

Absorber Type Contents Final Tare Net
Mod., Grnbg. 0.1 B NacH 581.70 548.50 13.20 %02 volume 0.0 WVer MY 28.69
ig. Grnbg, 0.1 N NacH 401.50 600.50 1.00 %02 volume 240.9 Excess Afr
Mod, Grnbg, EMPTY 4594.30 7.0 0.40 XCO volume G.0
Mad. Grrbg. SI1LICA GEL 750.70 5.7 15.00 M2 volume 79.1 - Vi Scapxcierg, ‘ﬁ-_ﬂ,l_ A4
D.00 X420 valume 1.3 Xlsokinatic $9.2
Total 29.80 Standard 1 &0,
Chromium Analysis
Filter Sample Type:' EPA GLASS FIBER MAT Particulate Results:
Sarple Fraction mg Net  or/SDCF
Hexavalent Cr Lesg than 0.0010 1.486-07 Concantration: grains/SDCF @ STP
Hexavalent Blank Less than 0.0010 1.48E-07
Net Hexavalent Chromium 0.0010 1.4BE-07 Hexavalent Cr < 1.48E-07
Total Cr 8.30E-07
Total Cr 0.0056 8.30g-07
Blank 0.0001 1.48€-08
Net Total Chromium 0.0056 8.30e-07
Emission Rate, Ibs/hr
Hexavalent Cr < 2.69E-05
Total Cr 1.50E-04

y,

B C Analytical
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VELOCITY TRAVERSE & VOLUME FLOW RATE
-
I — CLIENT: 1LMSC
~ DATE : 12/11/90 TIME: 10:27 -15:44
(- UNIT: BUILDING 103
SAMPLE: OUTLET RUN #: 2
l: -
‘ Duct Diameter {(in.) 36.0
= Rectangular Duct 0.0
l | Area (sq.ft.) 7.1
- buct Press. (in.Hg) 30.29
. Vol. Per Cent H20 1,32
I Molacular Wt. (wet)  28.69
¥ Standard Temp. (F) 60
-t Std Press. (in.Hg) 29.92
. ! Pitot Coeff. 0.840
1
l ' Pt.[In. South Neorth
I_-l From
) Edge jTd (Dp va Td |Dp vd
]
'l__' 1] 0.8} 78 |0.72 | 47.8 | 76 J0.92 | s4.1
C 2| 2.4 | 76 |0.81 | 50.8 | 76 |0.92 | s54.1
3 ) 4.3 76 |o.85 | 52.0 | 76 |0.93 | 54.4
l 4| 6.4 | 76 j0.87 | 52.6 | 76 |0.92 | s4.2
B 5 {90 ]| 76 |0.91 | 53.8 | 76 |0.a9 | 53.2
. 6 |12.8 | 76 [0.92 | 54.1 | 76 |0.90 | 53.5
' 7 |23,2 ] 76 |1.02 | 57.0 | 76 |0.86 | 52.3
I—E' 8 [27.0 76 |0.89 83.2 76 10.83 81.4
- 9 t29.6 | 76 j0.75 | 48.8 | 76 Jo.75 | 48.8
. 10 |31.7 | 76 [0.76 { 49.2 | 76 |0.72 | 47.8
l____ 11 [33.6 | 76 [0.78 | 49.8 | 76 [0.66 | 4s.8
e 12 135,2 | 76 |0.75 | 48.8 | 76 (0.66 | 45.8
_—
- —
I _ RESULTS:
, Avg. Vel. (Vd) S1.4 FPsS @ 76 F and 30.3 in. Hg
l J Volume Flow Rate Qd 21.8 x 1000 ACFM
. Qstd {wet) 21.4 x 1000 SCFM
' Qutd (dry)  21.1 x 1000 ShcPM
l ot
- J

B C Analytical
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PARTICULATE EMISSIONS TEST MONITOR DATA
DATE: 12712790 Pbar(in. Hg): 10.10 Nozzle pO003  Diameter (mm):  5.400
CLIENT; LOCKHEED pstat(in.H20):  -2.5 Probe Length, in. &FT pitot- Cp: 0.840)
URIT:  BUILDING 103 pduct(in. Hgjz  30.14 LCD Meter 1288 Cor.Fact.? 0.9927]
SITE:  INLET Initial WJ: za.uo Impinger Bkt 1 orifice Km: .40
RUN #: 3 Inftfal XH20: 2.0 Probe Liner: PYREX
Filter Holder: PYREX]
PGRT SIDE DATA CALCULATIONS
# TPHourMinute Td DOP Tm Vm  Vacum vd BH em X180
1 12 T & 67 0.76 50 605.375 ¢ 48.8 2.58 0.73
2 11 7 48, 67 0,80 S2 » 50,8 2.78 0.77
3 10 7 S& &5 0.7 55 - 50.4 2.77 0.77
4 9 8 25 & 0.8 51 " 51.9 2.91 0.79
5 8 8 31 65 0.85 54 * 52.5 2,98 0.80
6 7 @& 37 & Q.88 55 . $3.1 3,06 0.81
7 6 8 43 & 075 5B » 49.0 2.66 0.75
a 5 8 49 65 0.74 59 » 48,7 2,63 0.75
§ 4 8 55 65 0.7 6% . 50.0 2,76 0.77
10, 3 ¢ 1 65 0.81 62 . £1.0 2.8% 0.79
1 2 9 7 & 0.78 63 r 50.0 2.77 0.77 ;
12 1 9§ 13 65 0.81 & . 51.0 2.87 0.79
9 19 ' 640,366
Saple Time = 72 65 0.80 S7 54.570 50.4 2.80 72.9
PORT TOP DATA CALCULATIONS
# TP Hour Minute 1d bp Tm vm Vacuum vd DH Qm %150
1 12 9 53 &5 0.89 58 4£60.346% 53,4 3.10 0.B2
2 "M ¢ sy & 0,58 58 ™ 56.1 3.39 0.85
3 1 1w 5 65 0.92 &0 * 54.3 3.21 0.84
1 g 10 11 & 0.90 &1 » 53.8 3.14 0.83
5 8 12 30 67 0.88 &5 » 53.2 3.00 0.82
6 7 12 3 6T 0.B4 &7 * 52.0 2.57 0.81
7 6 12 &2 66 0.8 &9 * 52.3 3.02 0.82
8 5 12 48 66 0.8 N . 52.56 3.06 0.82
] & 12 56 6 0.7 T . 50.1 2.81 0.7%
10 313 0 & 08 T3 . 52.8 3.07 0.83
1 2 13 10 & D0.B6 T4 » ‘§2.6 3.08 0.83
12 1 13 16 & 073 73 * 43.5 2.65 0.75
13 22 719,338
Sample Time = 72 66 0,86 &7 58.559 52.6 1,05 34.0
Post-Teat Lesk Rete 0,015 CFH  at 12 in. Mg.
Test Summary
sample Time = 144 66 62 113.129 51.6 2,93 45.8
KET CU. FT.
\ _J
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‘ PARTICULATE EMISSIONS
Data and Results:
Date: 12712790 Run #: 3
Client: LOCKHEED Time: 07:42
Unit: SUILDING 103 Project SC
Site: INLET Project 5640-01

Liquid Analysis: Gas Camposition: Selected Results:.
Absorber Type Contents Final Tare Net
Nod. Grnbg. 0.1 N NeoH 591.80 586.00 5.80 %02 volume 0.0 Hat MWW 28.71
Lg. Grobg. 0.1 N NacH 5¢8.10 $96.00 2.10 %02 volume 20.9 Excess Afr
Mod. Grnbg. EMPTY 442.00 460,80 1.20 %C0 volume 0.0
Mod. Grnbg. SILICA GEL me. T 752.20 20.50 X042 volume 9.1 Vm Standard 114,270
0.00 %H20 volume 1.2 Xlsckinetic 97.4
Total 29.60 Standard T &0
Chromium A.naly:is
Filter Sample Type: EPA GLASS FIBER MAT - Particulote Results:
Sample Fraction mg Het gr/SDCF
Hexavalent Cr 0.0051 6.4TE-0O7 Concentration: grafns/SDLF B STP
Hexavalent Blank Less’ than 0.0010 1.356-07
Net Kexpvalent Chromium : 0.0051 6.87E-07  Kexavalent Cr 6.87E-07
Total Cr 1.75E-06
Total Cr 0.0130 1.73E-06
Blank 0.00%1 1.43E-07
Net Total Chromium 0.0130 1.75E-06
Emission Rate, {bs/hr
Hexavalent Cr 1.26E-04
Total Cr 3.20E-04
\ _/
B C Analvtical




. Project 5640-01 Page 16
' - ™
) VELOCITY TRAVERSE & VOLUME FLOW RATE
l CLIENT:  LOCKHEED
- DATE: 12/12/90 TIME: 07:42 -13:22
e UNIT: BUILDING 103 '
' SAMPLR: INLET RUN #: 3
l' . Duct Diameter (in.) 36.0
T Rectangular Duct 0.0
' Area (8qg.ft.) 7.1
™~ Duct Press. (in.Hg) 30.14
. Vol. Per Cent E20 1.19
l. ‘Molecular Wt. (wet) 28.71
- Standard Temp. (F) €0
i std Press. {in.Hg) 2%9.92
. . Pitot Coaff. 0.840
T
.- Pt. [In. SIDE TOP
- From
' : Edge (Td ([bp va 7d (Dp vd
.___. 1 ]0.8) 67 |o.74 | 48.2 | 65 |0.89 | 52.8
2| 2.4 67 |0.80 | 50.1 | 65 |0.98 | 55.4
- 3] 4.3 | 65 |0.79 | 49.7 | 65 |0.92 | 53.7
" 4| 6.4 | 65 |o.84 | 51.3 | 66 |0.90 | 53.1
- s | 9.0 65 |0o.86 | 651.9 | 67 |0.88 | 52.6
' 6 |12.8 | 65 [0.88 | 52.5 | 67 [0.84 | 51.4
' 7 |23.2 | 64 |0.75 | 48.4 | 66 |0.85 | 51.6
'.,;' 8 (27.0 | 65 |0.74 | 48.1 | 65 |0.86 | 51.9
- 9 [29.6 | 65 |o.78 | 49.4 | 66 [0.78 | 49.4
' 10 |31.7 | 65 |o.81 | s0.3 | 66 |0.86 | 51.9
_ 1) |33.6 | 65 |0.78 | 49.4 | 66 |0.86 | 51.9
-3 12 |35.2 | 65 |0.81 | s0.3 | &6 |0.73 | 47.8
. .
>"'
i-
l — RESULTS:
Avg. Vel. (Vd) 51.0 FPS @ 66 F and 30.1 4in. Hg
l...T Volume Flow Rate od 21.6 x 1000 ACFM
Oostd (wet) 21.5 x 1000 SCFM
) Qstd (dry) 21.3 x 1000 SDCFM
I T
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GA_RTICULATE EMISSTONS TEST MOMITOR DATA

DATE: 12/12/90 pPbar(in. %¥g9): 30.10 Nozzle POCO& Diameter (mm): 6.0
CLIENT: LOCKHEED Patat(in.H20): -2.5 Probe Length, in, &FT Pitot-Cp: 0.840
UNIT:  BUILDING 103 Pduct(in. Hg):  30.14 LCD Meter 789 Cor.Fact.: 1.000
SITE: OUTLET Initial Wa: 28.0 Impinger Bkt 2 Orifice Km: 0.560
RUN #: 4 Inftial XH20: 2.0 Probe Liner: PYREX
Filter Holder: PYREX|
PORT SIDE DATA CALCULATIONS
* TP Nour Minute Td bp T Ve Vacuum vd DN m xiso
1 12 T 43 &7 0.75 45 250.388 ¢ 49.2 3.33 0.84
2 M T 49 & D.BZ 47 . 51.3 3.64 0.88
3 10 T 55 & 0,85 50 . §2.2 3.81 0.91
4 9 8 25 & 0.95 48 » 54.6 4,% 0.9
5 8 8 32 & 0935 51 . 54.6 4.16 0.95
& 7T 8 38 & 0.92 S& . 54.3 4.%4 0.95
7 6 8 4 & 092 56 » 54.2 4.16 0.9%
8 s & S0 & 091 158 . 54.0 4,13 0.9%
9 & 8 56 64 0.8 59 o 53.4 4.04 0.9
10 3 9 2 64 0.BT 59 * 52.8 3.96 0.93
1 2 9 8 & 0.8% 59 * 53.6 4.04 0.9
12 1 9 1% 6 0.8 &1 » 53.4 4.06 0.95
L4 20 355.210
Sample Time = 72 64 0.88 54 64.882 $3.4 3,97 72.5
PORT TOP DATA CALCULATIONS
 J TP Hour Minute Td oF Tm vin Yacuum vd ©DH Qm xis0
1 12 9 55 64 055 56 355.210° 42.0 2,57 0.74
2 1 10 1 & 077 & * 49.7 3.52 .0.88
3 10 10 7 & 0.79 &3 L 50.3 3.3 0Q.8%
4 9 10 13 &5 073 & v 43.4 3.37 0.8
5 8 12 n & 071 68 d 4T7.8 3.30 0.85
6 7 12 37 & 071 &8 b 47.8 3.30 0.85
7 6 12 43 &5 0.65 68 . 46.7 3.17 0.84
8 5 12 114 & oM N hd 47.7 3.32 0.86
¢ & 12 55 &5 079 M o 50.4 3.67 0.9%
10 3 13 1 & 0 N . 50.4 3.68 0.9
1 2 13 1" 5 0¢.79 68 - 50.4 1.65 0.90
12 1 13 17 & o8 M - $1.3 3.80 0.92
13 23 417.225
Sample Tima = 72 65 0.76 66 62.071 48.6 3.41 34.5
Post-Test Leak Rate 0,010 CFN  at 5 in. Hg.
Test Sumary
sample Time = 144 &5 80 126.953 50.8 3.49 - 47.2
NET CU. FT,
\_ p
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PARTICULATE EMISSIONS

Data and Results:

Date: 12732790 Run #: &
Client: LOCKHEED Time: 07:43
uUnit: BUILDING 103 Project SC

Site: OUTLET Project 5540-01

Liquid Analysis:

Gas Composition:

Selected Results:

Abtorber Type Contents Final Tare Net
Mad. Grnbg. 0.1 ¥ NaoH 580.60 570.00 10.40 %02 volume @.0 Wat MW 28.70
Lg. Grnbg. 0.1 K NacH 604.10 601.60 2.50 %02 volume 20.9 Excess Air
Mod. Grnbg. ENPTY 498.60 498.20 0.40 %C0 volume a.0
Mod. Grnbg. SILICA GEL 762.80 741.80 21.08 W2 volume 79.1 Vm Standsrd 128.873
0.00 H20 volume 1.2 Xlsckinetic 97.8
Total 34,50 Standard T é0
Chremium Analysis
Filter sample Type: EPA GLASS FIBER WAT Particulate Results:
Sample Fraction mg Met  gr/speF
Hexavalent Cr Less than 0.0010 1.19E-07 Concentration: grains/SDCF @ STP
Hexavslent Blank Less than 0.0010 1.19€-07
Het Hexavalent Chromium 0.0010 1.19e-07 Hexavalent Cr 1.198-07
Total Cr 1.43E-07
Total Cr 0.0012 1.43E-07
Blank 0.0011 1.31e-07
Net Total Chromium 0.0012 1.43e-07
Emission Rate, tbs/hr
Hexavalent Cr 2.15€-05
Total Cr 2.5BE-05

_/
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e )
VELCCITY TRAVERSE & VOLUME FLOW RATE
CLIENT: LOCKHEED
DATE: 12/12/90 TIME: 07:43 -13:23
UNIT: BUILDING 103
SAMPLE: QUTLET RUN #: 4
Duct Diamater (in.) 36.0
Rectangular Duct 0.0
Area (sg.ft.) 7.1
Duct Press. {in.Hg) 30.14
Vol. Per Cent H20 1.23
Meolecular Wt. (wet) 28.70
Standard Temp. (F) &0
Std Press. (in.Hg) 29,92
Pitot Coeff. 0.840
Pt.|[In. SIDE TOP
From
Edge |Td |Dp vd Td |Dp . |[Vd
1 0.8 } 67 |]0.75 48.5 64 |J0.55 41.4
2 2.4 | 66 |0.82 | 50.7 | 64 |0.77 | 49.0
3 4.3 | 64 |0.85 51.5 64 |0.79 | 49.7
4 6.4 | 64 |0.93 53.9 ] 65 |0.73 | 47.8
5 5.0 | s4 |0.93 53,9 | 66 |0.71 | 47.2
6 (12.8 64 |0.92 53.6 | 66 [0.71 | 47.2
7 |23.2 €3 |0.92 E3.6 | 65 [0.68 | 46.1
B 127.0 64 |0.51 53.3 65 |0.71 | 47.1
9 |29.6 | 64 |0.89 52.7 | 65 |0.79 | 49.7
10 |31.7 64 }0.87 52.1 | 65 10.79 | 49.7
11 |33.6 64 |0.89 §2.7 | 65 |0.79 | 49.7
12 |35.2 64 |0.8%9 52,7 | 65 |0.82 50.7
RESULTS: i
Avg. Vel. (vd) 50.2 FPS @ 65 F and 30.1 in. Hg
Voluma Flow Rate Qd 21.3 x 1000 ACFM
Ostd (wet) 21.3 x 1000 SCFM
Ostd {dry} 21.0 x 1000 SDCFM
. J
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VELOCITY TRAVERSE & VOLUME FLOW RATE

CLIENT:

LMSC
DATE: 12/13/90 TIME: 07:36 T11:11
UNIT: BUILDING 103
SAMPLE: INLET ' RUN #: 5
Duct Diameter (in.) 36.0
Rectangular Duct 0.0
Area (sqg.ft.} 7.1
Duct Presas. (in.Hg) 30.40
Vol. Per Cent EH20 0.99
Molecular wWt. (wet) 28.73
Standard Temp. (F) 60
5td Press. (in.Hg) 29.92
Pitot Coeff. 0.840
Pt.|In.: SIDE TOP
From
Edge [Td |Dp va T™d |Dp vd
1 0.8 58 j0.84 50.7 64 |0.51 £3.1
2 2.4 58 [0.79 49.2 65 |0.93 53.7
3 4.3 59 [0.82 S0.1 | 64 |0.92 53.4
4 6.4 60 |0.82 50.2 64 |0.86 5l.6
L 9.0 59 |0.84 50.7 64 [0.85 51.3
6 |12.8 60 [0.B6 51.4 64 |0.84 51.0
7 |23.2 60 |0.84 50.8 | 65 |0.86 51.6
8 |27.0 €0 |0.79 49.2 65 |0.88 52.2
9 [29.8 61 |0.79 { 49.3 | 64 |0.88 52.2 ;
10 |31.7 61 |0.74 47.7 65 |0.78 49.2 !
11 |33.6 61 |0.76 48.4 65 |0.58 42.4 l
12 |3s.2 62 [0.78 | 49.0 | 65 |0.61 43.5
RESULTS:
Avg. Vel. (vd) 50.1 FPS @ 62 F and 30.4 in. Hg
Volume Flow Rate od : 21.2 x 1000 ACFM
Ostd (wet) 21.5 x 1000 SCFM
Qstd (dry) 21.3 x 1000 SDCFM
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PARTICULATE EMISSIONS TEST MONITOR DATA
DATE:  12/13/50 Pbar(in. Hg): 30.36 Nozzie PO0C4  Diameter (mm):  6.000]
CLIENT; iMSC Pstat({in.H20): 0.6 Probe Length, Tn. &FT Pitot-Cp: 0.840
UNIT: BUILDING 103 pPduct(in. Hp): 30.40 LCD Meter 789 Cor.Fact.: 1.0009
SITE:  OUTLET Inftial Md: 28.0 Impinger Bkt 2 oritice km: 0.0
RUN #: 6 “tnitial XH20: 2.0 Probe Liner: PYREX
Filter Holder: PYREX
PORT SOUTH DATA CALCULATIONS
# TP Hour Minute TYd pDP Tm Vix Vacuun vd DH am %150
1 12 7 3 ST 077 38 418.195° 49.1 3.44 0.8
2 " 7 43 57 0.72 40 L 47.5 3.24 0.82
3 10 7 59 S8 079 43 . 4.8 3.54 0.8&
4 9 8 5 59 0.80 45 * 50.2 3.59 0.87
5 8 8 1t S8 0.82 49 . 50,7 3.71 0.89
& 7 8 17 59 o0.85 852 . 51.7 3.85 0.91
T 6 & 23 59 088 55 - 52.6 4.01 0.93
-] 5 8 29 59 0.8 57 . 51.4 3.8 0.9
9 4 8 35 &40 0.78 58 L 49.6 3,58 0.38
10 3 8 4t 60 0.7 &0 * 48.9 3.51 0.87
11 2 8 4 &0 073 & . 48.0 3.38 0.85
12 1 8 57 41 0.80 &0 . £0.3 3.48 0.89
9 3 £81.3M
Sample Time = 72 59 0,80 51 63.233 50.0 3.62 B4.S
PORT NORTH DATA CALCULATIONS
t ] TP Hour Minute Td oP ™m v Vacuum vd DH am X150
1 12 9 58 &3 0.9 66 481,371 * 56.0 4.56 1.00
Z -1 10 & & 0.99 &8 * 56.1 4.57 1.01
301010 10 & 0.5 6% . * 55.2 4.44 0.%9
4 g 10 18 & 0.93 &9 . 54,3 4.31 0.98
5 8 10 22 &3 052 N . 54.0 4.27 0.97
6 7 10 28 63 0917 N . 53.7 .22 0.97
7 & 10 3% 6 089 70 * 53.2 4.12 0.94
8 S 10 40 & 0.89 TN b 53,2 4.15 0.94
9 4 10 &9 63 0.88 &3 . 52.8 4.07 0.95
10 3 10 55 & 0.8 70 * 51.3 3,65 0.93
1 2 N 1 6 0.8 " . 52.0 3.94 0.94
12 1 n & 0.8 T * 53,2 4.12 0.9
: 1 13 551.1756
Sample Time = 72 64 0.91 & 49.888 53.7 .22 9.3
Post-Test Leak Rate (0.020 CFM ot 5 in, Hg.
Test Summary
semple Time = 144 61 &0 133,101 51.9 3.92 - $0.3
NET CU. FT.
\_ J
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PARTICULATE EMISSIONS

Data and Results:

Date: 12/13/90 Run #: 6

Client: LMSC Times 07:37
Unit: BUILDING 103 Project SC

Site: OUTLET Project 5640-01

Liquid Analysis:

Gas Compositien:

Selected Results:

Absorber Type Contents Final Tare Net
Mod, Grnbg. 0.1 N Naokl 576.00 570,20 §.80 xC0Z2 volume 0.0 Wer MY 28,73
Lg. Grnbg. 0.1 N Nack 602.40 §01.70 0.70 %02 volure 20.9 Excess Air
Mod. Grnbg. EMPTY 499.10 498.50 0.40 %CO volune ¢.0
Mod. Grnbg. SILICA GEL 779.30 756.80 22.70 x82 volume T9.1 Vvm Standard 136.334
0.00 XHzZ0 volume 1.0 %¥isokinetic $9.7
Total 29.80 Standard ¥ 0
Chromium Analysis
Filter Sample Type: EPA GLASS FIBER MAT Particulate Results:
Sample Fraction mg Net gr/SDCF
Hexavalent Cr Less than 6.0010 3.13E-07 Concentration: grains/SDCF @ STP
Hexsvalent Blank Less than 0.0010 1.13E-07
Net Hexevalent Chromiun 0.0010 1.13e-07 Hexavalent Cr < 1.13e-07
Total Cr 3.50€-07
Total Cr 0.0031 3.50E-07
Blank 0.0011 1.24E-07
Net Totel Chromium 0.0031 3_S0e-07
Emission Rate, tbs/hr
Hexavelent Cr < 2. 1E-05
Jotal Cr 6.55E-05

_/
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VELOCITY TRAVERSE & VOLUME FLOW RATE
CLIENT: LMSC
DATE: 12/13/90 TIME: O07:37 -11:13
UNIT: BUILDING 103
SAMPLE: OUTLET RUN #: 6
Duct Diameter (in.) 36.0
Rectangular Duct 0.0
Area (sq.ft.) 7.1
Duct Press. (in.Hg) 30.40
Vol. Per Cant H20 1.01
Molecular Wt. (wet) 28.73
Standard Temp. (F) 60
sStd Prass. (in.Hg) 29.92
Pitot Coeff. 0.840
Pt.|In. SOUTH NORTH
From
Edge |Td |Dp vd Td |Dp vd
1 0.8 57 |0.77 48.5 63 (0.9% 55.3
2 2.4 §7 |0.72 46.9 64 (0.99 85.3
3 4.3 s8 |0.79 49.2 63 |0.96 54.4
4 6.4 59 |0.80 49.5 63 |0.93 53.6
5 5.0 58 |0.82 §0.1 63 [0.%52 53.3
6 |12.8 59 (0.85 51.0 63 |0.%91 s3.0
7 |23.2 €9 |D.88 51.9 64 (0.89 52.5
8 |27.0 59 |0.84 50.7 | 64 j0.B9 52.5
9 [29.8 60 [0.78 | 48.9 63 |0.88 § 52.1
10 |31.7 60 |0.7B 48.3 64 |0.83 5G.7
11 [33.6 60 |0.73 | 47.3 | 64 |0.85 51.3
12 |35.2 &1 ]0.80 49.6 ! 64 |0.89 52.5
RESULTS:
Avg. Vel, (vd} 51.2 Fps @ 61 F and 30.4 in. Hg
Volume Flow Rate Qd 21.7 x 1000 ACPM
Qstd (wet) 22.0 x 1000 SCFM
Qstd (dry) 21.8 x 1000 SDCFM
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_ Analytical Report

)

LOG NO: E90-12-261
Received: i}.BBC.90
Reparted: 27 DEC %0
Mr. Scott Chesnut
BC Analytical, Air Monitoring Program -
2000 Powell Street
Emeryville, California 94608
Project: 5640-01
REPORT OF ANALYTICAL RESULTS Page 1
LOG NO SAMPLE DESCRIPTION, VAPOR QR AIR SAMPLES DATE SAMPLED
12-261-1  R1-1, R1-2, R1-3 . H*Wféd
12-261-2 R2-1, R2-2, R2-3 11 pPC 90
PARAMETER 12-261-1 12-261-2 '
Chromium, Hexavalent, ug 5.0 <1
Chromium, ug 6.0 5.6
'.'.. . 12-18-90 12-18-%

Digestion for Air Samples, Date

. e e e R A e YE AR M M A e - e e

LWt

Sim D. Lessley, Ph.D., Laboratory Director

© 1255 Powell Street 4151428-2300
Ereryville, CA 94608 ) Fax: 4151547-3643

e e e e
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- Analytical Report

LOG NO: E90-12-303

Received: 13 DEC 90
Reported: 27 DEC S0

Mr. Scott Chestnut
BC Analytical, Air Monitoring Program
2000 Powell Street

Emeryville, California 94608
Project: 5640.01

REPORT OF ANALYTICAL RESULTS Page 1
LOG NO SAMPLE DESCRIPTION, VAPOR QR AIR SAMPLES DATE SAMPLED
12-303-1 RS-1, R5-2, R53-3 _ 13 DEC 90
12-303-2 R6-1, R6-2, R6-3 13 DEC 90
PARAMETER 12-303-1 12-303-2
Chromium, Hexavalent, ug 1.2 <1
Chromium, ug 6.1 3.1
Digestion for Air Samples, Date 12.18.90 . 12.18.90

R R R R R R R A B M e e M e e e W A AR R W EPA NN SR W M M m S M R B M M e E R T M M M W e e e e o

Sim D. Lessley{A?h.e/, Laboratory Director

1255 Powsll Street 415/428-2300
Emeryuille, CA 94608 Fax: 415/547-3643




Mr. Scott Chesnut

| ""Analytlcal Report

BC Analytical, Alr Monitoring Program

2000 Povell Street

Emeryville, California 94608

REPORT OF ANALYTICAL RESULTS

LOG NO SAMPLE DESCRIPTION, VAPOR OR ATR SAMPLES

12-261-1 R1-1, R1-2, R1-3
12-261-2 R2-1, R2-2, R2-3

LOG NO: E90-12-261

Received: 11 DEC 90
Reported: 27 DEC 90

Project: 5640-01

Page 1
DATE SAMPLED

11 DEC %0
11 DEC 90

Chromium, Hexavalent, ug
Chromium, ug
Digestion for Air Samples, Date

5.6
12.18.90

EEE T e, A S .S, T T T rF TR RS ET R R SArrAMAEES amssETEeEEErT LESSAESETsms ASEAEEEEwEE SR s

LWl

Sim D. Lessley, Ph.D., Laboratory

1255 Powell Street
Emeryville, CA 94608

Director

415/428-2300
Foax: 415/547-3643




= Analytlcal Report

Ms. Scott Chestnut

BC Analytical, Afr Monitoring Program
2000 Powell Street

Emeryville, California 94608

REPORT OF ANALYTICAL RESULTS

SAMPLE DESCRIPTION, VAPOR OR AIR SAMPLES

LOG NO: E90-12-285

Received: 12 DEC 90
Reported: 27 DEC 90

Page 1

. DATE SAMPLED

12-285-1
12-285-2
12-285-3

R3-1, R3-2, R3-3
R4-1, R4-2, Ré-3
R100-1, R100-2, R100-3

12 DEC 90
12 DEC 90
12 DEC 90

O R E E R A S ST R N T T R T R R L R g U e e o A e e e R R TR EE R T e e M o e A e e o e —

A e T L e e N B N EEE R e T e A R AW M oW W

Chromium,
Chromium,
Digestionp

Hexavalent, ug

ug
for Air Samples, Date

1.2 1.1
12.18.90 12.18.90

A s e T T A EEErsTsosmETLTASTTEETR SASCCTeEEESE EaASEEREEETR Bawmw T EwEw mawwiidrwm dr e wwow e w -

Sim D. Lessley, Ph.D./ Laboratory Director

1255 Powell Strest 415/428-2300
Emeryville, CA 94608 . Fax: 415/547-3643




LOG NO: E903132,1;2&kd.

Received: 05 DEC 90
Reported: 27 DEC 90

Mr. Scott Chestnut

BC Analytical, Air Monitoring Program
2000 Powell Street

Emeryville, California: 94608

Project: 5640-01

REPORT QF ANALYTICAL RESULTS Page 1
. LOG NO SAHPLE DESCRIPTICN, AQUEOUS SAHPLES DATE SAMPLED
12-102-1 Solution with Precipitate 05 DEC 90
PARAMPTER 12.102-1
Chromium, Hexavalent, mg/L : 23000
Chromium, mg/L 40000
Nitric Acid Digestion, Date 12.17.90

S e s s C S rERESAAMAC T Eactnr NS ECAARan BEEASLEEE S AR EEEERERS ke e e EEE - - -

This report has been revised to correct the total chromium result. The original
result did not account for dilution digestion. January 17, 1991. B. Bowman.

Sim D. Lessley, Ph.D;)ILaboratory Director

2068 Powall Ntrevt
Nuite [0
Emeryrille, €1
G360
FLIIO3R567

Fax: BISIOI8-2721
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