Emission Assessment
for
Molten Solder Surfactant

Prepared for

P K Metal
2448 E. 25™ Street
Vernon, CA 90058

Prepared by

Unmack Corporation
1379 Park Western Drive, PMB 282
San Pedro, California 90732-2217
(310) 377-2367 Fax (310) 377-2589

April 18, 2006




Emission Assessment
for
Molten Solder Surfactant

1 INTRODUCTION

At the request of Larry Kay, president of P.K. Metal, consultant James Unmack, PE, CIH, CSP,
evaluated the emissions from MS2™ Molten Solder Surfactant.

2 SUMMARY

Chemical analysis of air samples collected above a wave solder machine operating with MS2
molten solder surfactant detected no emissions from the molten solder surfactant. There was no
visible fume, smoke or soot emitted from the molten solder surfactant. A faint odor and ultrafine
particles were detected close to the surface of the molten solder surfactant. No hazardous
emissions were detected from the surfactant.

3 BACKGROUND

MS2 molten solder surfactant is a unique product developed to eliminate dross from molten
solder baths. Dross is formed from metal oxides that float on molten solder and is formed when
molten solder comes into contact with oxygen. In wave solder operations, the dross may be as
much as 70 % solder. MS2 is an organic material made from fatty acids. The concern is that it
may volatilize or decompose at molten solder temperature, 175 - 300 C (350 - 575 F) and emit
hazardous material.

4 METHOD
4.1 Total Hydrocarbons

Air samples for analysis by National Institutes of Occupational Safety and Health (NIOSH)
Method 1550 for total hydrocarbons were collected over the wave of a wave solder machine.
A personal sampling pump was used to pull 10 liters of air at 0.25 liters per minute through an
SKC 226-01 charcoal tube. The charcoal tube was capped after 40 minutes of sampling and
submitted to DataChem Laboratories in Salt Lake City, Utah, where it was analyzed by gas
chromatography with a flame ionization detector (GC/FID).
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42 Total Particulates

The release of fume and smoke was evaluated by measuring the total particulates in the space
above the molten solder surfactant during the operation of a wave solder machine. Air samples
were collected by using a personal sampling pump to draw approximately 500 liters of air at 5
liters per minute through matched weight PVC membrane filters. The matched weight filters
were submitted to DataChem Laboratories in Salt Lake City, Utah, for analysis by NIOSH
Method 0500 to measure total weight gain.

4.3 Breakdown Products

To evaluate release of volatile breakdown products a personal sampling pump was used to pull
10 liters of air through SKC 226-01 charcoal tubes at 0.25 liters per minute. Samples were
collected over the molten solder bath of an operating wave solder machine and submitted to
DataChem Laboratories in Salt Lake City, Utah, for analysis by gas chromatograph/mass
spectrometer (GC/MS).

4.4 Ultrafine Particulate Matter

Ultrafine particles were investigated with a TSI P-Trak, model 8525, serial number 8525-
06011018. The P-Trak uses forward scattering nephalometry to count particles with an
aerodynamic diameter of 0.02 micrometer to greater than 1 micrometer. The counts are
displayed as the number of particles per cubic centimeter (UFP/cm?®). The counts were
datalogged at 1.0 second intervals. The P-Trak does not discriminate between particles, but
responds to all particles in the size range 0.02 to 1 micrometer. Typical particles in this size
range include viruses, bacteria, combustion nuclei, sea salt nuclei, atmospheric dust, metal
fumes, smoke from various sources and condensation nuclei of hygroscopic molecules.

5 RESULTS

To evaluate the emissions from the molten solder surfactant, a Compac 1025 PCS and an
Electrovert Speedline Technologies wave solder machine were charged with lead-free solder and
heated to 247 C. Analysis of the solder is included in the Attachment 1. After the operation had
stabilized and the bath completely covered by dross, MS2 - 200LF molten solder surfactant was
added to the bath. After a few minutes the dross was completely eliminated. Once the operation
had stabilized, sample collection filters and charcoal tubes were arranged over the Compac 1025
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PCS wave solder bath to sample the air directly above the solder wave 10 to 12 inches above the
surface of the bath.

5.1 Total Volatile Organic Compounds

Total volatile organic compounds (VOCs) as hydrocarbons were not detected in the air above
the molten solder surfactant. Expressed as hexane equivalent, the detection limit was 0.28 parts

per million.
Table 5-1 Total Volatile Organic Compounds
Sample PK-4
Airborne Concentration <0.01 mg/m?, <0.28 ppm

5.2 Total Particulates

Three samples were collected directly above the molten solder to evaluate fume, soot or smoke
from the molten solder surfactant during the operation of a wave solder machine. No visible
smoke or other emission was observed from the surface of the solder bath. The airborne
particulate averaged 0.33 milligrams per cubic meter (0.33 mg/m?).

Table 5-2 Total Particulates

Sample PK-1 PK-2 PK-3

Airborne Concentration 0.24 mg/m? 0.40 mg/m? 0.35 mg/m?

5.3 Breakdown Products

Large and complex molecules can split into smaller and more volatile compounds when heated
or exposed to air. To evaluate release of volatile breakdown products two samples were
collected in the space directly above the wave solder machine. No breakdown product were
detected.

Table 5-3 Volatile Organic Compounds

Sample PK-5 PK-6

Methyl ethyl ketone ND, <0.17 ppm ND, <0.17 ppm
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Table 5-3 Volatile Organic Compounds

Sample PK-5 PK-6
Hexane ND, <0.014 ppm ND, <0.014 ppm
Tetrahydrofuran ND, <0.017 ppm ND, <0.017 ppm
Chloroform ND, <0.010 ppm ND, <0.010 ppm

1,1,1-Trichloroethane

ND, <0.0092 ppm

ND, <0.0092 ppm

1,2-Dichloroethane

ND, <0.012 ppm

ND, <0.012 ppm

Benzene ND, <0.016 ppm ND, <0.016 ppm
n-Butanol ND, <0.066 ppm ND, <0.066 ppm
Cyclohexane ND, <0.015 ppm ND, <0.015 ppm
Cyclohexene ND, <0.015 ppm ND, <0.015 ppm
2-Pentanone ND, <0.014 ppm ND, <0.014 ppm
Trichloroethylene ND, <0.0093 ppm ND, <0.0093 ppm

n-Propyl acetate

ND, <0.012 ppm

ND, <0.012 ppm

Methyl isobutyl ketone

ND, <0.012 ppm

ND, <0.012 ppm

Toluene

ND, <0.013 ppm

ND, <0.013 ppm

1,1,2-Trichloroethane

ND, <0.0092 ppm

ND, <0.0092 ppm

Octane

ND, <0.011 ppm

ND, <0.011 ppm

Tetrachloroethylene

ND, <0.0074 ppm

ND, <0.0074 ppm

n-Butyl acetate

ND, <0.011 ppm

ND, <0.011 ppm

Chlorobenzene ND, <0.011 ppm ND, <0.011 ppm
Ethylbenzene ND, <0.012 ppm ND, <0.012 ppm
Xylene ND, <0.035 ppm ND, <0.035 ppm
Styrene ND, <0.012 ppm ND, <0.012 ppm

Cellosolve acetate

ND, <0.0093 ppm

ND, <0.0093 ppm

Cumene

ND, <0.010 ppm

ND, <0.010 ppm
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Table 5-3 Volatile Organic Compounds

Sample PK-5 PK-6
Methyl styrene ND, <0.010 ppm ND, <0.010 ppm
1,3-Dichlorobenzene ND, <0.0083 ppm ND, <0.0083 ppm
1,4-Dichlorobenzene ND, <0.0083 ppm ND, <0.0083 ppm
1,2-Dichlorobenzene ND, <0.0083 ppm ND, <0.0083 ppm
Naphthalene ND, <0.0095 ppm ND, <0.0095 ppm

54 Ultrafine Particles

Both the Compac 1025 and the Electrovert Speedline wave solder baths were surveyed with the
ultrafine particle counter with similar results. The ultrafine particle counter detected an emission
from the molten solder surfactant when heated to the solder bath temperature. The TSI P-Trak
ultrafine particle counter saturates at 500,000 particles per cubic centimeter. The P-Trak
saturated when the probe was within 2 to 3 inches of the surfactant, but dropped to room levels
when more than 6 inches from the surface. The ultrafine particle counts are presented
graphically in Attachment 2.

6 DISCUSSION

No visible emission was detected from the molten solder surfactant, but a faint odor indicated
that there was some release from the product. The small amount of release was detectable with
the ultrafine particle counter, but was not detected by any of the air samples collected for
laboratory analysis. The results of the laboratory analysis of air samples collected above the
wave solder machine do not indicate any hazardous concentration of material evolving from the
molten solder surfactant at operating temperature.

7 CONCLUSION

No hazardous emissions were detected from the MS2 - LF200 product when heated to 247 C
(477 F). There was no visible emission of fume, smoke or soot, but a faint odor and ultrafine
particles were detected close to the heated surface.
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8 SIGNATURE

This report of emissions from MS2 - LF200 was prepared by the undersigned and is based on
measurements as detailed herein and information provided by Larry Kay.

f:awi" (Wawv\/ 4-10- 0¢

Jémes L. Unmack, PE, CIH, CSP Date
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Solder Analysis

Lead-Free Solder
Sn Tin 96.4 %
Ag  Silver 2.995 %

Cu  Copper 0.503 %

Pb Lead 0.0356 %
Sb Antimony  0.0208 %
In Indium 0.0037 %

Au  Gold 0.0005 %

99.9586 %

Attachment 1



Attachment 2

Ultrafine Particle Counts
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Attachment 3

Laboratory Reports
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= Form ARP-AL
D AT A% ANALYTICAL REPORT Page 1 of 2
= Part 1 of 1
CHEM 04040607194581RX
s Ao Conpany APR 0 5 2006
Date

Laboratory Group Name 061-1458-01
Account No. _07350

Unmack Corporation
Attention: Jim Unmack
1379 Park Western Drive

#282 FAX (310) 377-2589
San Pedro, CA 90732-2217 =
Telephone (310) 377-2367
E-mail jim@unmack.com

Sampling Collection and Shipment
Sampling Site Date of Collection March 27, 2006 = =

Date Samples Received at Laboratory March 29, 2006

Analysis
Method of Analysis NMAM 0500

Date(s) of AnalysisAprii 03, 2006

Analytical Results

Field Laboratory [Sample| & - ]
Sample Nunbeyr TYpe 23’. 3 5
Number [~ %1 [~} -
: ] o
- o [
MW ¥
BN AN M
o ol oo o
HE BRE 4 o3
PR~1 06111862 FILTER 0.11 0.24 480
[PR~2 06111863 FILTER] 0.23 0.490 580
[px-3 06111864 FILTER| 0.18 | 0.35 | 520
!Roporting Limit 0.03
t See comment on last page. %% Se@ comment on last page.
ND Psrameter not detected above LOD. { } pParameter between LOD and LOQ.

NR Parameter not reguested. .
NA Parameter not applicable. -j/ Z é
) 2

Analyst: Johnathan M. Yonk

ngvie\v;é: Paul M. Megerdichian

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 Web Page: www.datachem.com
PAX (801) 268-9992 E-mail: lab@datachem.com
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Form ARF-C

DA' I \ A""“’m ANALYTICAL REPORT Page 2 of 2
—— 04040607194581RX
iy 3;3:‘3&;23 %o;!,&pié‘y APR 0 5 2006
Date

Laboratory Group Name 061-1458-01
General Set Comments

Results are not blank-corrected.

General Lab Comments

The results provided in this report relate only to the items tested.
Samples were received in acceptable condition unless otherwise noted in the General
Set Comments above.

Samples have not been field blank corrected unless othervise noted in the General
Set Comments above.

This test report shall not be reproduced, except in full, without written approval
of DataChem Laboratories, Inc.
This page is the concluding page of the report.

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 Web Page: www.datachem.com
FAX (801) 268--9992 E-mail: lab@datachem.com
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DATA =

CHE

LABORATORIES,

<

{NC

ANALYTICAL REQUEST FORM

1.éneeuum Status

067 -/453-0]

CONTACT DATAC

] rusH Status Requestad - ADDITIONAL CHARGE

2. Date S-27-06 Purchase Order No. 075’4"‘ \
3. Company Name ___|A N MAC ¥ C o PORAT DN

Address A" T79 FPacw

Personto Contat < # Llrn/riac i<

RV I—-23 677

Tglephono 3 4o

Fax Telephone (7 /<) BTT - 2569
Emall Address T s #1 E2 LANMACK o S-St

RESULTS REQUIRED BY
DATE
HEM LABS PRIOR TO SENDING SAMPLES
4. Quote No,
DOL Project Manager

W BoTER N by?_it 2'%.-Lsampm Cotlection
=an PiIEDRo A4 67 32 =227 sampling Site

Industrial Process

Date of Collsclion

Time Collscted

Billing Address (f different from above)

Date of Shipment

Ghain of Custody No.

8. REQUEST FOR ANALYSES

Laboratory Use Only l. Cliant Sampls Number Malrix* Sample Volume | ANALYSES REQUESTED - Use method number If known Unils*
ez [/ @d- | T K- F 4 50 Nuwstl 50
&3 PiK-2 F 5 go N ostt 500
v 69 P2 = 520 MNeostH so0
PK-4 T 10,29 | ToTac Hyorec 2B oS A'B
P -5 T 1o Voo by Gie/MS
PK-G |71 10 Vo& sy Ge/Ms

* Specify: Soild sorbent ubs,
~{ mg/sampls 2.mg/m® J.ppm 4.% 6

Comments

e.g. Charcoal; Filler type; impinger solution; Bulk sample; Blood; Urine; Tissus; Soll; Water; Othar

o ({other) Flease indlcate one or more units in the column entitied Units™

Possible Contaminalion and/or Chemical Hazards
7. Chain of Custo ‘ Optional)

Date/Time %/7—’1/029 V3 Lo

Date/Time ____i I'7q ’6&0 {ZEO

Date/Time

Date/Time

. DatelTime

Date/Tims

960 Weat LoVoy Drive / Sait Lake City, UT 84123

800-356-0138 or 801-266-7700 / FAX: 801-268-9902

DATACHEM LABORATORIES, INC.




Form ARF-AL

DA A::-..: ANALYTICAL REPORT Page 1 of 2

CHEM

mpany

Unmack Corporation
Attention: Jim Unmack
1379 Park Western Drive
$282

San Pedro, CA 90732-2217

Sampling Collection and Shipment

Sampling Site

Part 1
040306145852 14RX

Date APR 0 4 2006

Laboratory Group Name 061-1458-02
Account No, _07350

FAX (310) 377-2589
Telephone {310) 377-2367
E-mail Jim@unmack.com

Date of Collection March 27, 2006

Date Samples Received at Laboratory March 29, 2006

Analysis

Method of Analysis NMAM 1550

Date(s) of AnalysisMarch 31, 2006

Analytical Results

G u
s 8
Field Laboratory |Samplel 2 2 g
Sample Numbex '.l.'ygo '33 ‘8 §
Bumber . B | .8 g | 3a
o8 [m0 A B> 5
Soo¥ 135ed | Wl
_ gb«ﬁ QoG j:
i
PR-4 06I11865 TURRE ND <0.28 10.25
[Reporting Limitc 0.01

t See comment on last page

ND Parameter not detectad above LOD.
HR Parameter not reguested.

NA Parameter not applicable.

** Sse comment on last page.
{ ) Parameter betwaen LOD and LOQ.

A .
Analyst: pfed M. jall 4

Reviovoy / 4 4

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 Web Page: www.datachem.com

FAX (801) 268-9992

E-mail: lab@datachem.com



Form AﬁF-C

I

DAT Aﬁ ANALYTICAL REPORT Page 2 of 2
e 04030614585214RX
CHEIL g.:y a pate _ APR 04 2006

Laboratory Group Name 06I-1458-02
General Set Comments

Total Hydrocarbens is the sum of all peaks minus solvent peaks and was
quantitated against hexane.

ppm formula: (24.45 * (Result * 1000)) / (Volume * MW)

General Lab Comments

The results provided in this report relate only to the items tested.

Samples were received in acceptable condition unless otherwise noted in the General
Set Comments above.

Samples have not been field blank corrected unless otherwise noted in the General
Set Comments above. ‘ :

This test regort shall not be reproduced, ezxcept In full, without written approval
of DataChem Laboratories, Ine.

This page is the concluding page of the report.

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 Web Page: www.datachem.com
FAX (801) 268-9992 E-mail: lab@datachem.com



== ANALYTICAL REQUEST FORM

DATA % . %wm 06L-145F-02-
CHEM R

RESULTS REQUIRED BY
DATE
LABORATORIES, INC

CONTACT DATACHEM LABS PRIOR TO SENDING SAMPLES

2 Date 2“2 7-0 G purchase Order No. 0704 -\ 4. Quote No.
3. Company Name L M & o PORATIDN DCL Projoct Manager

Address V379 Ppeaw Weprerws De 8§ Sampls Coltsction
=ay PEDRo, (A F0 7322217 Sumping Ste

PersontoContat ¢ J, ra LA mac ik Industrial Process
Telsphone (3, /4) R 7T 23T , Data of Collection
FaxTelephone {3/ _ D 17 - 25 &9 ' Time Collected
Emal Address T s 1 @ LANMAcCK » S-S Date of Shipment
Billing Addrass (f diffsrent from abova) Chain of Custody No.

6. REQUESYT FOR ANALYSES
e Y

Laboratory Use Only 1 Clant Ssmpie Numbar Matrix® Sample Volume ANALYSES REQUESTED - Use mathod numbar if known | Units™ A
TR F 4 60 Nast 550
PiK-= F 580 | Njoset 50
Pk~ = 510 Nrost soo
OQE/IE éS 7 <-4 T 1029 | ToTat //yf@ogaeaokgaxw
-5 |cr 1o VOO by CG1E/MS
PR—-G I 10 Vol py Ge/Ms

*  Specify; Solld sorbent fube, e.g. Charccal; Filter typa; impinger solution; Bulk sample; Blood; Urine; Tiasue; Soll; Water; Other
" {. mg/sampis 2. mgim® 3.ppm 4.% 6. (other) Please indicate one or more unils in the column entitied Units™

Comments

Possible Contamination and/or Chemical Hazards

Date/Time %/27/06  \3 Lo

L) Creeetax l(\ LA DsterTime _ﬁlZﬂ_[Q&p (220
Date/Time
Dasmme 03 s2afod 2100
DatefTime |
DaisfTime
960 West LeVoy Drive / Salt Lake City, UT 84123 800-366-9138 or B01-266-7700 / FAX; 801-268-9992

DATACHEM LABORATORIES, INC.




== Form ARF-AL

D AT A.....""::: ANALYTICAL REPORT Page 1 of 9

Part 1 of 8

CHEM 04100609114859X
BO 1 ES '

A Sorenson Company Date APR 1 0 2005

Laboratory Group Name _Q_EL.J.AS_B__QB___...
Account No. 07350

Unmack Corporation
Attention: Jim Unmack
é%g Park Western Drive

i ' | . FAX =
San Pedro, CA 90732-2217 Telephone 8%:17.53%
Jin@unmack.com

E-mail

Sampling Collection and Shipment
Sampling Site Date of Collection March 27, 2006

Date Samples Received at Laboratory March 29, 2006

Analysis
Method of Analysis DCL Method

Date(s) of Analysis April 07, 2006
Analytical Results

B
.3 .
M
4 B [ [}
teld Laboratory |samp1 ) k: g 8 8 ‘
¥lie aborator ample .
Sample Number TyYype ﬁ 3 3 ig Eﬁ 3333 % -1 w%.; 'é% ——
Rumber -ws' of ag‘ o8 HEE | Sof A& =R
byt K] [ Iy ~nhE age U m e
F-NX Bu MU ow ~own - R NGa -3
DN M BN B S NN a4 BN
Qoo g o ¢ o -2 ~g o ~Um oD DS
Exs | @2 B 2z Aoz L doz | a3 g2
IPK-5 G6ILlBES TUBE ND ., HND KD D RO ND HD ND
PK-6 06311867  |TUBE HD ¥D ND ND | ND ND BD ND
Limit of Detection 5 0.5 0.5 0.5 0.5 0.5 0.5 2
‘ -
{ See comment on last page ** Sge comment on lasgt page.
ND Parameter not detected abeva LOD. { ) ?axameea: batween I.OD and .
NR Parameter not requested.
NA Parameter not applicable.

Ann:stx;oed Z l@ﬂri?
er 9. Colaman

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 Web Page: www.datachem.ocom
FAX (801) 268-9992 E-mail: lab@datachem.com




=== Form ARF-AL

|- om—— N o ,
D AT A == ANALYTICAL REPORT Page 2 of 9
= Part 2 of 8
CHEM 04100609114859X
AL Sosre:s‘on ocgn:pa:y Date APR 1 0 2005 ‘

Laboratory Group Name 061-1458-03
Account No. _07350

Unmack Corporation

Attention: Jim Unmack

1379 Park Western Drive

$282 FAX (310) 377-2580

San Pedro, CA 90732-2217 Telephone (310) 377-2367
E-mail i

Sampling Collection and Shipment - ’
Sampling Site Date of Collection March 27, 2006 .

Date Samples Received at Laboratory March 29, 2006

Analysis
Method of Analysis DCL Method .

Date(s) of AnalysisApril 07, 2006
Analytical Results '

') [
by s
] ~
ield Laboratory |sampi g 8 8 S ' 3
Fle rato mple : .
Bample Numbo:y TYD® g% 333 %a Egz ;02 i r“d“-?i 03 ': 3
Humper 1 - e S8R mug Ang ng Hok
6 o ] 2o Ll on >0 o ~NE®
0 -0 [ R U M u F-Er g -4 ~ga
U U AN o N 2o L e~ - N
gu A 1 o ety O | eMo o o - O
- Sk S LR 2L Bt 1Y oS82
12.58 06111866 TUBE ND ND ND ND ‘ND XD ND ND
lpx~6 06111867 TUBE HD ND ND ¥D KD »D ND ND
Limit of Detection 0.5 0.5 6.5 0.5 0.5 0.5 [+ 1% 0.5
t 8ee comment on last page. "% Sge commeént om last page.
ND Pizameter not detacted above LOD. { ) Paramster betwean ;LO and LOG.

NR Parameter not requested.
NA Paramater not applicable.

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 Web Page: www.datachem,com
FAX (801) 268-9992 E-mail: lab@datachem.com



_ Form ARF-AL
DAT A , ANALYTICAL REPORT Page 3 of 9
Part 3 of 8
CHEM 04100609114859X
i BORA RIES

A Sorenson Company Da’te APR l 0 2003

Laboratory Group Name 061-1458-03
Account No. 07350

)

{

Unmack Corporation
Attention: Jim Unmack
iggg Park Western Drive

.  PAX -
San Pedro, CA 90732-2217 Telephone (310) 377-2367

E-mail

Sampling Collection and Shipment ' ;
Sampling Site Date of Collection March 27, 2006 = .

Date Samples Received at Laboratory March 29, 2006

Analysis

Methdd of Analysis DCL Method
Date(s) of Analysis April 07, 2006
Analytical Results

©
H .
. u [ ©
) 1 S8
g, 13 T :
Fleld Laboratory |Sample o . ™
Sample Number Type t ‘%g:’i A,‘: §§‘ : 53 -3 ”3 %u'&
Number ag‘ 658 na' oE £ vg' gE wuE
a et @ k) HE . - 1 o owm
A 329 | a% 22 22 s B aes
Vo 0P o | o -1 R oy OO 2o o 0m
[« 11 E!:l E'.'I- Q{ E: ?_dd. W Us:&
PK-5 06TI11866 TUSE ND ND RD ND RD ND ND ND
PR~6 06I11867 TUBE ND ND ND ND ND ND ND ND
Limit of Detection 0.5 0.5 0.5 0.5 0.8 1.5 0.8 0.5
{
{ See comment on last page. *% See comment on last page,
ND Parameter not detected above LOD. ( } Parameter between LOD and LOQ.

NR Parameter not raeguested.
NA Parameter not applicable.

960 West LeVo% Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 Web Page: www.datachem.com
FAX (801) 268-9992 E-mail: lab@datachem.com



..—:-:—:.: Form ARF-AL
DAT Aﬁ ANALYTICAL REPORT Page 4 of 9

8
EM gi§3060é114§§9x
ATORIES APR 1 0 2006

A Sorenson Company Date

Laboratory Group Name 061-1458-03
Account No. _07350Q

Unmack Corporation
Attention: Jim Unmack
1379 Park Western Drive .
$282 FAX (310) 377-2589
San Pedro, CA 90732-2217 _ Telephone (310) 377-2347
E-mail

Sampling Collection and Shipment : , _
Sampling Site Date of Collection March 27, 2006 .

Date Samples Received at Laboratory March 29, 2006

Analysis
Method of Analysis DCL Method

Date(s) of Analysis April 07, 2006
Analytical Results

o [+ (] . -t
MW 1 4 . P - @ by
Fleld Laboratory |Sample @ o S e 2 .1 82 o] 86 5
Sample Number Type a ”a .30-4 .g”.—c ‘g”r-l E ';r'l o
Humbex vg .-mg‘ SEE S8E -nug‘ .ng‘ - v
-] [ [~ K X ] Qow (=X} o 1] ]
'R sgMw R IR I NW -3 80 «
85 | £25 | 8% | 355 | %5 | B% | i1 i
0= Znz | ooz | -es L oaoa [ B2 e | Eo
lpr-5 06111666 TUBE ND ND ND ND ND Np | <0.17 | <0.014
lex-6 06111867 TUBE ND ND ND ND HD ND | <0.17 | <0.014
Limit of Detection 0.5 0.5 0.5 0.5 0.5 0.5 ;

1 See comment on last page. j #% Sag comment on last gagc.

ND Parameter net detected above LOD. ( ) Parametexr between LOD and LOQ.
NR Parameter not raquested.

HA Parameter not applicable.

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 Web Page: www.datachem,com
FAX (801) 268-9992 " E-mail: lab@datachem.com



;“ Form ARF-AL
D AT A = | ANALYTICAL REPORT page 5 of 9
= “ t 5 of 8

. Par
EM _ 041006091 14859X
B . APR 10 2006

nson Company
. Date

Laboratory Group Name 061-1458-03
Account No. _07350

Unmack Corporation

Attention: Jim Unmack

1379 Park Western Drive

$282 . FAX ; -
San Pedro, CA 90732-2217 f Telephone (310) 277-2267

E-mail

Sampling Collection and Shipment : |
Sampling Site Date of Collection March 27, 2006

Date Samples Received at Laboratory March 29, 2006

Analysis
Method of Analysis DCL Method

Date(s) of AnalysisApril 07, 2006

Analytical Results

]
]
153
=3 9 -]
ield Laboratory lSampls 8 g s ‘s 8 g
Fle « ! .
Sample Number Type i § :5 '3 '3 5 g
Rumber a o 59 S & H a B
g 9 e 98 N 5 Q0 =
fg |48 | gz ~fe ) oze | 7R | RR | BE
. K-S 3 OB IR iR S
PK~S 06111866 TUBE <0.0L7 | <0.010 «0.0092 | <0.012 | <0.016 | <0.066 | <0.015 | <0,015
PR~6 06111667 TUBE <0.017 | <0.010 [<0,0092 | <0.012 | <0.016 | <0.066 | <0.015 | <0.015
Limit of Detection ‘ ‘ .
! See comment on last page #% Sag comment on last pa
XD Parameter not detected above LOD { ) Parameter between LOD and LOQ.

NR Parameter not requested.
NA Parameter not applicable.

860 West LeVoy Drive / Salt Lake City, Utah 84123-2547
"Phone- (801) 266-7700 Web Page: www.datachem.com
FAX (801) 268-9992 E-mail: lab@datachem.com
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Form ARF-AL

DAT Aw ANALYTICAL REPORT : Pag: ,g :i g

N Par
CI{EM . 04100609114859X
Al Sosxgt':leu c:gpf;:y Date APR 1 0 2005

Unmack Corporation
Attention: Jim Unmack
1379 Park Western Drive
4282

San Pedro, CA 90732-2217

Sampling Collection and Shipment
Sampling Site

Laboratory Group Name 0RI-1458-03
Account No. _07350

FAX (310) 377-2589
Telephone (310) 377-2367
E-mail JimPunmack.com

Date of Collection March 27, 2006

Date Samples Received at Laboratory March 29, 2006

Analysis

Method of Analysis DCL Methed
Date(s) of Analysis April 07, 2006

Analytical Results’

™ 0
pt -]
5 i
¢ ) . a o
Field Laboratory |sample| 5§ ° ° L 5
Sample Number Type [} O ~t =] N . ~ U
N ex ] Qd o @ @ ] i E-X]
) - q -] - ] ] ¢ X
g £ on ™0 o ~ R a- B
[ © by 4 a4 o 1Y o by
K-} wgg | MeE T VOH - B Ty ny-} Lsad
| & MO | QR oM O ~D g VB © P o
' s peo | gdp | x o | Bo. L Ho8 L OR BHon
PR~S 06ILl866 TUBE <0.014 (<0.0093 | <0.012 | <0.012 | <0.013 [<D.0092 | <0.,011 [<0.0074
{PK~6 . 06111867 TUBE <0.014 <0.0093 | <0,012.1 <0,012 |:<0.013 |«0.0092 | <0.011 {<0.0074
Limit of Detection ' ' )
t See womment on last page. *% See comment on last Eagc.
ND Parameter not detected above LOD. { ) Parameter betwesn LOD and L0OQ.

NE Parameter not requested.
NA Parameter not applicable.

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 Web Page: www.datachem.com
FAX (801) 268-9992 E-mail: lab@datachem.com



Form ARF-AL

DAT A..."‘-—E 'ANALYTICAL REPORT Page 7
= . : Part

of 9

8

04100609114859X
CHEM | APR 10 2006

A Sorenson Company Da te

Laboratory Group Name.QﬁI_lAEB_Q3__.___

Account No. _07350

Unmack Corporabion
Attention: Jim Unmack
1379 Park Wesbern Drive

§282 | © Eax (310) 377-2580

San Pedro, CA 90732-2217 _ Telephone £31ﬂl_312_2352-—
E-mail JjimBunmack.com

Sampling Collection and Shipment

Sampling Site Date of Collection March 27, 2006

Date Samples Received at Laboratory March 29, 2006

Analysis

Method of Analysis DCL Method -
Date(s) of Analysis April 07, 2006

Analytical Results

[}
&
-] ¢ @
o -] a
3 : S e
rleld Laboratory [Sample .
Sample Number? Tygc : § ) § o »‘5w . o
Bumbex t 0 @ g 2o " o g
3 3 % 5. | & 32 |8 L
RE H28 2 & Bh ol 988 | 8% oy
Ba L Do | Bo o 28 Q€p | OB Zop
PK~5 06111866 TUBE | <0.01L | <0.011° <0.012 | <0.035 | <0.012 [<0.0093 | <0.010 | <0,010
PR~ 06111867 TUBE | <0.011 | <0.0L11 | <0,012 | <0.035 |-<0,012 <0.0093 | <0.010 | <0.010

Limit of Deteoction.

! Ses comment or last pag "% See comment on last Ba
ND Parameter not detected above LOD, . { ) Parameter between L0 and LOQ.

NR Parameter not reguested.
NA Parameter not applicable.

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
“Phone (801) 266-7700 Web Page: www.datachem.com
'FAX (801) 268-9992 E-mail: lab@datachem.com
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DAT Am"‘""" | ANALYTICAL REPORT * Ppage 8 of 9
- ' " Part 8 8
CﬂEM 04100609114859}{
l& Boaxeulon COB'tpEa:y Date APR 1 U 2006

Laboratory Group Name 061-1458-03

Account No. _07350

Unmack Corporation
Attention: Jim Unmack
1379 Park Western Drive

#282 - FAX =
San Pedro, CA 90732-2217 : Telephone W
Jim@eunmack.com

E-mail

Sampling Collection and Shipment ) »
Sampling Site Date of Collection March 27, 2006

Date Samples Received at Laboratory March 29, 2006

Analysis ‘
Method of Analysis DCL Method

Date(s) of Analysis April 07, 2006

Analytical Results

S 2 2 o
Field Laboratory Sample S 2 9 g &
Sample Number Type ¥ £ -] B - |
Number S8 S8 S 2 Su
R 28 K8 ] >
Mmeg wglg | NgE Y] . WY
-0 8 = 0y -t oo wdord
PRl LS00 Ao L 20 LA
|FR~5 06111866 TUBE |<0.0083 10,0083 [<0.0083 <0.0095 10
lpx-s 06X11867 TUBE |<0.0083 {<0.0083 [<0.0083 <0.0095 10
Limit of Detection ' '
{ Ses comment onm last pag #*%* Sge comment on last g ge.
ND Parameter not detected nbove LOD. { ) Parametsr between LOD and LOQ.

NR Parameter not reqguested.
NA Parameter nct applicable.

960 West LeVo¥ Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 Web Page: www.datachem,com
FAX (801) 268-9992 E-mail: lab@datachem.com
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——g . 04100609114859X

GHEM - PR 10 20

A Borsanson Company Date

Laboratory Group Name 061-1458-03

General Set Comments
ppm formula: (24.45 * Result) / (Volume * MW)

General Lab Comments

The results provided in this report relate only to the items tested.

Samples were received in acceptable condition unless otherwise noted in the General
Set Comments above.

Samples have not been field blank corrected unless otherwise noted in the General
Set Comments above.

This test report shall not be reproduced, except in full, without written approval
of DataChem Laboratories, Ine.

This page is the concluding page of the report.

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 Web Page: www.datachem,com
FAX (801) 268-9992 ' E-mail: lab@datachem.com



ANALYTICAL REQUEST FORM
tﬁamnms@. o6z 145803

[ rusH Status Reguested - ADDITIONAL CHARGE
RESULTS REQUIRED BY

i

DATA =
CHEM

LABORATORIES, IHC

DATE
CONTACT DATACHEM LABS PRIOR TO SENDING SAMPLES

2 Date D271+ 0 & purchase Order No. 0704\ 4. Quote No.
3 CompanyName __ AN MAc . o Por AT DN DOL Project Maneger
Addrens Va7 Pamw Weptsns De 2§ Sample Callection

=aAn PEDRo, €A GT 3T 2T Samplng Site

Person to Contact =T U rmpc i Industrial Process
Tolsphons (2, /g > ¥ 123 & 77 Date of Collection
FaxTelephone (7/¢) _ B 1 7 =~ 25 89 ' Time Collected
E-mail Address __ Ty m G2 AN MACK » S-St Date of Shipment
Biiling Addrass (If differsnt from above) Chain of Gustody No.

8, REQUEST FOR ANALYSES
Laboratory Use Only | Cliant Sample Number Matrix* Sample Valume | ANALYSES REQUESTED - Use method numbar if known 1 Units™
PRI E ) Nst 50
i< -~ F 5 BO N1ostt 500
P = 510 ANrostH 500

PK- 4 c 10,29 | ToTac #’yfﬁoc&sﬂ'aiakis: ik

7 % AL - 5 T 1O Vol by_vC-/zc/MS

v_67 [ \0 Vo& sy Ge/MS

* Specify: Solid sorbent tube, 8.g. Charcoal; Filter type; impinger solution; Bulk sample; Blood; Urine; Tissue; Soll; Water; Other
~ 1. mglsample 2. mglm3 3.ppm 4% & (other) Please indicate one of more units in the column entitied Units™

Comments

Possibie Contamination &nd/or Chemical Hazards

_ aatme B/ 27/06 VB % e
= ) QA tegtay DL owmme D720 [0

Date/Time

Date/Time

Relinquished by Date/Tima

Raceived by Date/Time
960 West LoVoy Drive / Salt Lake City, UT 84123 800-356-9135 or 801-266-7700 / FAX: 801-268-8902

DATACHEM LABORATORIES, INC.




_Pﬂ__

Unmack Corporation Project Nr.:
1379 Park Westem Drive, PMB 282 LD ~
San Pedro, CA 90732-2217  Client Name: > M CTA k=
(310) 377-2367 Project Locetion: "2~ 448 E . 2% t—f’ cT
Collected by: Signature; I: 3-27 2L
Suspected Contaminants; ;.
v

Exposure Controls:

Ay - xAne

Employee Name W o mire lozs |Bcomeac o2 |O) TosmPac iots 4 c.orpPhC (e25
or Sample Location PCs - oo Soblde Pes -tpoye Setdon| Peb wore506l| PCs Wove Soteld
Field Sample Nr. TK-\ PKE-2 4 PK-2 fK->
Bulk Sample Nr. Pl 17 G e ?l x 27 (‘,1[2-5 v 2T69
Sample Date 2-21—© Z-2 70Ok 3- 27 “06 B-27 -06
Collection Media TNE & 45618 | CT Pic¥ bgpos pE# 45795
Pump or Menitor Nr. | Swe- 20D G U2 (%856 |
Run Time: Start oplda ©Op59 o Rk o819
Run Time: Stop |© 272 ©% 4o VO /O \O 59
Sample Time \oo 4 \ 1@ | o4
I |_Avg, flow rate (L/min) /;'/" . & lf/m,c(w O. L5 5,0 5.0
Total volume (liters) 4 Bo f \o.25 A &0 5o
Weather Data — e
Comments;
o . ——
ToTac CARBOX v ToT4 e Totae
Sample WeianT Gard | Ao kqiles W EIGuT Cofitd | W GiapeT GRN
Analysis ToTae fl yprecaesaos
Requested ’

; S — S
Relinquished by Signature Company Name Date Time
Tames L ggwt(z_f Unmaik | (I mges 3-2%7-06€ 1307
Recelved by Signature Company Name Date Time
Recelved by Signature Company Name Date Time
Recelved by Signature Compsany Name Date Time

-



industrial H

iene Sampling Data

Unmack Cotporation Project Nr.: g7¢4
A\ e o T _MeTAe
‘ (310) 377-2367 Project Location: 2 44 % E . 25 ST
Coliected by: Signature: M_MM&Z ID:2-27-0¢
Suspected Contaminants: {’/
Exposure Coatrols; i
Employee Name Ml Phe (o2 O @dtPactorns |3 “) “
or Sample Location P = Weone GAdle Vs i eme gobilas
Field Sample Nr. PK-5 [ H
Buik Sample Nr. Vi X oo "
Sample Date » Z-2.7T-0¢ g X706
Collection Media CT T
Pump or Monitor Nr. e 215 Oy 214 |
Run Time: Start 293 K O R4 “
Run Time: Stop AN 10\ W "
s ho | 4o |
Avg. flow rate (L/min) Oz a9 .25 u
Total volume (lters) {O \O

Weather Data

Comments:

Sample
Anglyslis

Requested

Relloquishied by Signature Company Name Date Time
A ey Z. [f/;\/w_t_gg: 92&{4@02’/@:&:&.1 L UnMacw 22106 (3.7
Received by ( Signature Company Name Date Time
Recelved by Signature Compary Name Date Time
Keceived by Signature Company Name Date Time

Lot 2 e e s R e




Attachment 4

Photographs
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3/27/2006
Samplers over wave solder machine

3/27/2006

32712006 3/27/2006
Samplers over wave solder maching Amangement of samplers over wave solder maching

3/27/2006
Samplers over wave solder bath Speediine wave solder machine



