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INTRODUCTION

The North Island Naval Base operates chromic acid anodizing tanks
(C3-12) in Building 472 at the Naval Aviation Depot and the tanks
are served by the C2 scrubber. In addition, the Base also operates
a Helo Blade anodizing unit in Building 2 which is served by the
Helo Blade scrubber. Both of theses scrubbers were selected for
Source testing to develope emission factors for total and

hexavalent chromium to assist the Benmol Corporation in preparing
the AB2588 report for the Base.

Benmol Corporation, one of the Navy’s environmental consultants,
selected Pacific Environmental Services (PES), a participant in the
CARB independent contractor program, to perform the source testing.
PES and its analytical laboratory, West Coast Analytical services,

qualify as independent testing 1laboratories (no conflict of
interest).

Section 2 of the report describes the tested emission control
system for each anedizing opertion. Section 3 describes the
testing procedures and analytical methods used. Section 4 provides
a summary and discussion of the test results and Section §
addresses the project quality assurance. Appendix A contains the
process data records, field data sheets, and all subsequent
calculations; Appendix B contains the lab report showing the

resulting sample analyses and QA/QC; and Appendix € contains
equipment calibration records.
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D CESS

a short distance to the scrubber which
inch diameter duct to a large stack w

Figures 2A and 2B). The large stack ve
Building 2.

During the source tests, the tank
Benmol engineers. The tank
fume suppressant. For each
aluminum sheets were processe

parameters were recorded by
S were operated without polyballs or
test on the €2 scrubber, six 4’/ x s
d for a total of 240 sg. ft. per test.

Production data sheets are included in Appendix A.
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scrubber exhaust (5 minutes per point), and at 12 traverse points
on the Rotoclone outlet (10 minutes per point). Three sub-tests
were conducted on each scrubber exhaust. The sampling locations
for the €2 scrubber are shown - wi, ~ -and the sampling
locations for the Helo scrubber Lhyedo.) Jure 2,

Prior to sampling, the duct velocity, static pressure and
temperature were measured to define an estimated average duct
velocity for nozzle size Selection in order to sample

isokinetically. A cyclonic flow check was made during this
Preliminary measurement.

consisted of a glass nozzle, a
teflon union, a glass-lined stainless steel probe (72-inch for the

C2 scrubber, and 18-inch for Helo scrubber), a short length of 1/2-
inch Teflon tubing, two Greenburg-smith impingers each charged with
100 mls of 0.02N sodium bicarbonate solution, an empty impinger
used as a water trap, a glass filter holder, an impinger filieq
with silica gel, a 30-foot umbilical line, a vacuum pump, a dry gas
meter, and a calibrated orifice connected to an inclined manometer.
Teflon-coated glass fiber filters with 0.3, 0.1, and 0.035 micron
Pore layers were used in the filter holders.

Pitot anaq sampling train leak checks were performed before and
after each test. Prior to beginning the source test program, a 10~
minute dry gas meter check was conducted on each sampling train at
an orifice delta P of 2.0 inches of water, and the metered volume
was checked against that of the calibration run at the same delta
P, The sampling trains met the performance criteria of +/=3%.

PACIFIC ENVIRONMENTAL SERVICES, ING.
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Figure 9: Diagram of sampling train.
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The source test data was recorded during the tests by PES personnel
on the field dqpa'aheets which are included in Appendix A. The

before and after the tests in order to obtain the moisture content

of the stack gas stream. Process data was recorded simultaneously
by Benmol engineers.

After the tests, the contents of the first three impingers were
placed in a 1000 mil. polyethylene container. The filters were
removed from the filter holder with plastic forceps and placed in
the same sample bottle. The sampling train from the nozzle to the
filter holder was then rinsed 3 times with the charging solution
(0.02N sodium bicarbonate solution) and these rinses were added to
the same container. Some 0.1 hormal nitric acid solution was then
used as a final rinse and these rinses were collected in a separate
sample bottle and analyzed for total chromium. The sampling train
was kept at 68 degrees Fahrenheit or less during the tests in order

The samples remained

Laboratory analyses were conducted by West Coast Analytical Service
in sante Fe¢ Springs, California. The total chromium concentration
in each sample wag measured by inductively coupled plasma (ICP)

i - The hexavalent chromium
concentrations were measured by ion chromatography. The detection

res for total chromium, Cr T, and
hexavalent chromium, Cr* were 0.5 and 0.01 ug/l respectively. The
hexavalent chromium analyses were performed within 48 hours of the
end of sampling for each individual sample.
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RESULTS

Calculations were made from the field data shaeets to determine
sample volume, molecular weight, velocities, flow rate, and
isokinetic variation for the test. These calculations are shown on
the emission test calculation sheets in Appendix A,

Table 1 summarizes the results or the source tests on the 2
scrubber. There is a significant difference between the total
chromium and the hexavalent chromium on the first two source tests.
No explanation for this can be found. The hexavalent chromium
results are relatively consistant for all three tests and are
assumed to be the most representative of the two measurements.

Table 2 summarizes the results of the source tests on the Helo
Blade scrubber. During test #1, production problems arose just
after the start of the test. The test was aborted and not
reported. During test #4, the scrubber went down in the middle of
the test and the sampling was interrupted for almost 30 minutes
while corrections were made. The sampling was resumed when the
scrubber came back on line. The results for this test were about
10 times higher than those of the other two tests. The scrubber
malfunction apparently had a significant effect on the emissions

being measured and while the results are reported here, the test
run should be considered invalid.

The blank sample from each scrubber test set éxhibited essentially

no hexavalent chromium (<0.1 ug) and very little total chromium
(4.2 ug or less).

Isokinetic sampling rates all fell within the 95 to 103% range.

5
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TABLE 1

NADEP BUILDING 472
C2 SCRUBBER EMISSIONS

Date:
Test Conditions:
Test Number:

Flue Gag

Temperature, oF
Velocity, ft/sec
Static Pressure, in. H,0
Duct Dimension, in.
Duct Area, sq. ft.
Flow Rate, ACFM

, DSCFM
Moisture, % v/v

Sample Start

Sample Stop
Sampling Time, min.
Sample Volume, DSCF
Isokinetic Rate, %

Concentration, ppb
Total cCr
Cr+6

Emission Rate, g/hr
Total Cr
Cr+6

Emission Rate, mg/amp=hr
Total Cr
Cr+6

Scrubber Water
Concentration, ppm
Total Cr
Cr+6

6/18/91
324 aH
1

72
28.32
+0.12
72
28,3
48,000
46,860
2.0

10:37
12:46
120
100.
103.0

4.2
0.38

0.717
0.065

FAGIFIC ENVIRONMENTAL SERVICES, INC,

6/18/91
345 AH
2

71
28.1
+0.12
72
28.3
47,660
46,570
2.1

14:10

16:15
120

98.4
102.0

2.2
0.45

0.383
0.077

or
L [ ]
N
[ 8]

332
300

EEm—

6/19/91
333 AH
3

71

28.3
+0.12

72
28.3

48,000

46,940
2.1

08:08
10:10
120
92.9
95.86

0.97
0.69

0.167
0.118

0.50
0.35
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TABLE 2

MNADEP BUILDING 2
HELO SCRUBBER EMISSIONS

Date: 6/20/91 6/20/91 6/20/91
Test Conditions: 9 AH - 6 AH 8 AH
Test Number: 2 3 4
Elye Gas
Temperature, ofF 68 67 72
Velocity, tt/sec 18.3 20,5 19.0
Duct Dimension, in. 12 12 12
Duct Area, sq. ft. 0.785 0.785 0.785
Flow Rate, ACFM 862 8966 895
» DSCFM 856 955 873
Moisture, % v/v 1.3 1.6 1.7
Sample Start 08:32 11:53 15:16
Sample Stop 10:51 14:39% 17:42%%
Sampling Time, min. 120 120 120
Sample Voluma, DSCF 107.3 105.5 96.0
Isokinetic Ratae, % loi.5 98.9 98.4
Concentration, ppb
Total Cr 0.40 0.61 6.1
Cr+6 0.13 0.34 4.6
Emission Rate, ng/hr
Total cr 1.2 2.2 19.5
Cxr+6 0.41 1.2 14.8
Emission Rate, mg/amp-hr
Total cr 0.14 0.36 2.4
Cr+6 0.046 0.20 1.9
Concentration, ppm
Total Cr 137
Cr+6 138

* Production problems interru
*% Scrubber shutdown interrupt

7
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QUALITY ASSURANCE/QUALITY CONTROL

Source tests are performed to determine the types and amounts of
pellutants emitted by a source. Information form this source test
program may be used for obtaining permits, evaluating control
equipment performance, updating emission inventories, and
determining compliance with present and future emission
regulations. For these Purposes, reliable data are required. PES
provides this reliability by using the following work practices:

Use Of Standard Test Procedures

CARB Method 425 was utilized to determine the chromium emission
rates. A procedure must be thoroughly studied under various
conditions in order to be designated as a CARB Method. Results of

Source testing method. Method 425 normally specifies hexavalent
chromium analysis by the diphenylcarbazide colorimetric method but
can be adapted to achieve mayimum sensitivity for hexavalent

chromium through the utilization of ion chromatography for
analysis, :

Use Of Trained Test Personnel

Because of the complexity of typical source testing methods,
testers should be trained andg experienced with the test procedures
in order to assure reliabla results. PES personnel have had

professional training and routinely conduct hexavalent chromium
source tests.

Knowledge Of Source’s Operation

The source testing team should have sufficient knowledge of the
process to be tested in order to properly document the process
parameters during the tests. Without documentation of the process
parameters used, results are much less meaningful. PES has

previously tested many chrome Platers and is familiar with the
plating process.

PACIFIC ENVIRONMENTAL SERVICES, INC,
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Equipment Maintenance and Calibration

Use of properly maintained and calibrated test equipment is
essential for minimizing systematic errors in results. All
sampling devices were constructed, maintained, and calibrated as
suggested in EPA documents APTD-0576, and APTD-0581 (These are
commonly accepted construction and maintenance manuals for source
testing equipment.). The dry gas meters were calibrated before and
after the tests using a transfer gas meter with NBS traceability.
These calibrations are included in Appendix C of this report.

Systematic Data Reduction

Data reduction was accomplished by the use of step by step
calculation sheets. All calculations are shown in Appendix a.

Thorough Record Keeping

All data relating to the operation of the sampling train must be
immediately recorded to ensure that it is not lost or
misinterpreted. PES acconplishes thorough record keeping by use of
field data sheets. The PES test team is familiar with these sheets
and the information required to complete them. Any unusual
occurrences in the process operation, unusual test instrument

readings, or any other items that could have affected the test
results were noted.

Proper Sample Handling Procedures

Inaccurate source test results can be caused by delays in
retrieving samples, contamination of the samples, insufficient
sample identification, tampering, and mishandling of samples. The
chances of these errors are greatly increased when too nany people
are permitted to handle the samples. fThe samples were retrieved
immediately after each test and returned to the PES lab within a
few hours after each test. A sample submittal/chain of custody
form (See Appendix B) was completed and submitted with all sanples

to document that the sample analyzed was taken under the conditions
reported.

FACIFIC ENVIRONMENTAL SERVICES, INC.
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Use Of Thoroughly Cleaned Glassware

All glassware was cleaned prior to the tests with 0.1 normal nitric
acid solution. The trains were then cleaned with 0.02N sodium

carbonate solution and laboratory grade distilled water, air dried,
and sealed until the next tests.

Submission Of Blank Samples

During each test set, a sample from an

train was carried to the field (train blank), submitted to the
laboratory and analyzed with the other samples to detect any
possible contamination of sampling media or equi
with lab analyses. Corrections were not made
concentrations of the collected samples.

and a sample
of each scrubber water were analyzed along with the source test

samples. The audit sample analysis yielded 110 ug/L hexavalent
chromium, and 101 ug/L total chromium.

Analytical Checks

The analyses of each batch of samples included calibration curves,
duplicate analyses, spike recoveries, and standard additions. A

complete QA/QC package from the analytical 1lab is included in
Appendix B, _

10
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The field testing described in this report was conducted by Bruce.

Gerber and Steve Hernandez of PES. Sstudy direction and report
bPreparation were under the supervision

of S. Hugh Brown, Director
of Air Quality of Pacific Environmental Services, Incorporated.

Approved:
S. Hugh Brown

PACIFIC ENVIRONMENTAL SERVICES, INC.




APPENDIX A

Field Data, Calculations, and Process Data
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT U.S M %ﬁl
OATE —
SAMPLING LOCATION
INSIDE OF FAR WALL TO |
INSIDE OF NEAR WALL TO WoR s
OUTSIDE OF NIPPLE, (OISTANCE B) :
STACK L.D., (OISTANCE A - OISTANCE B)
NEAREST UPSTREAM OISTURBANCE

NEAREST DOWRSTREAN CE ;/ﬂ L
umm__g%,ﬂmm_ SCHEMATIC OF SAMPLING LOCATION

TRAVERSE PROBUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLLUNS ZAND 3 FROM QUTSIDE OF NIPPLE
NUMBER OFSTACKLD, | STACKID. | (TOMEARESTI1AINGI) | OSTANCES | (SUMOFCOLLMNS4LS)

% 2./ 727 1.5

| -
/ ‘?‘ 3 \ 2.
AR 2.7 7 %&7.5
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SAMPLE RECOVERY DATA

Plant: _Q.S /1/ Ay ‘4{6? +£72

BES

Datea: 4._—/6"1'9/

Samplizy Location: S C.ﬂ-'-“u-
Sampla Type: i me Crré

Run Nuzmbez: Q,"' ,

Sagple Box Numbar: _ﬂ

Claan-yp Man: 4'&'-'

Job Wozher: _  A£352 /

Commanta: -c‘}‘nﬁ[a rﬂéﬂﬁ.i 4, 078~ (254 = 922.4 ﬂ/g._Edj

' 2353 = 69,6 = 2 Mo

FRONT HALY '

Piter woses:  _ A A

Dascriprion of Pilter: W, Au‘tg

MOISTURE

Izpingers L 4626 o
Pinal Volume: =l ) zﬁz ] .
Inteial volume: _SRD.L =l 5:{/- Vi al %5 al
Net Voluze: =l al sl
Total HO: f\%2.6 3.2 3.0

Silica Gel
Final Volume: - g q 9
Initial Velume ﬁ -,i g g g
Net Valuze 244‘ g g g
Total Meismure: _ 2Y.y 26432 +0./2 243

Descripeion of Impinger Catsh: g-__/_g,y - 9Y. 3]

PACIFIC ENVIRONMENTAL SERVICES, INC.




EMISSTON TEST GCALCULATYON
Definiton of Symbols

£ F ¥

“H

13.6

»

¢ barometric pressure at the sampling site, in. of Hg

mEs—

¢ cross-sectional area of stack, ft?

! cross-sectional area of nozzle, ft?

¢ water vapor in gas stream, proportional by volume
¢ pitot tube coeficient

: percent of isokinetic sampling

¢ dry molecular weight, 1lb/lb-mole

! molecular weight of stack gas, lb/lb-mole

¢ stack gas pressure, in. of Hyg

¢ stack voluretric flow rate , actual condition acfm
stack volumetric flow rate, sténdard conditions dscfm
¢ average dry gas meter temperature , °R = 460 + °F

i average stack gas temperature, °R = 460 + °F

total volume of liquid collected in impingers & silica
gel, in ml

Volume of gas sample as measured by dry gas meter, dscf
Vm corrected to standard conditions, dscf

volume of water va
conditions, scf

Por in gas sample corrected to standard
¢ stack gas velocity, ft/sec
: dry gas meter calibration factor

¢ average pressure differential across the orifice meter,
in. of H,0

¢t total sampling time, in minutes'

¢ specific gravity of mercury

PACIFIC ENVIRONMENTAL SERVICES, INC.




Plant: _ U-S. NAV/
Date: br-18 -
Source/Sample Number:__ (2 —/

T —

1. Vaistd) = (17.64)(Vm)(Y) [_Phapr + (AHLIB-H]
m
CVm(std) = (17.64)(99.853 ) (/.09 135:03) + (2-¥6/13.6)
(637 )

Vm(std) = __ 0D dsce.

2. Volume water vapor collected (standard conditions),
V(To) = __Y¥> condensate from impingers and seiica gel.
Yw(std) = (0.04707) ¥(1o) = (0.04707)(Y% 3)
Vwistd) = 209 scf.

3. Percent moisture, by voTlume.

Bug = _____Vw(std) = (2:89 ) .
VYw(std) + VYm(stq) (2.09) + (70D )
BHS = Q20 .

4. Molecular weight, stack gas.
ODry molecular weight.
Md = 0.440(% C0,) + 0.320(% 0,) + 0.280(% N, + 5 CO)
Md = 0.440 (_—) + 0.320( —) + 0.280(—— )

Md = Zj.O 1b/1b-molte,

Ms = M@ + Bwg (18 -~ Md) = ( 29 ) + (0020)(18 -29 )
Ms =« 28.78 1b/1b-mole.

PACIFIC ENVIRONMENTAL SERVICES, INC.
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! oEE -
' Plant: _ 4 .S, NAVY
l Date: _@-/8--‘?/
Source/Sample Number: QZ.—/

l 5. Stack gas velocity average.

Vs(avg) = (85.49)(Cp) (VAP) |ay \ /

(Ps)(Ms)
I Vs{avg) = (85. 49)(0-8¥) (0. S02- _ 532 )
(S0.0%)(28.78)
I Vs(avg) = _ 2382 ft/sec.
l 6. Stack volumetric flow rate, actual conditions (stack
temperature and pressure).

' 0s = (60)(Vs)(A) = (60)(28.3 )(29.27)

Qs = “i&_O'OZ- acfm,
l 7. Stack velumetric flow rate, standard conditions (68 degrees F,
' 29.92 Hg). ‘

Q(std) = (17.64)(Qs)(1-8w.) [(Ps

\ o
' Q(std) = (17.64)(FIOL) (1 - 0.020) {30-04;
| S32

| 0std) = Fo3ST7  dscrm.
I 8. I[sokinetfc varfation.

$I = (K) —-(-TiL(lm.(m.u‘
l (Ps)(Vs)(An)(8)(1 ~ Bw ]

21 = (0.0945) ﬁ_{_s_gz_ \( /00

(300¥)( 283 J(0-0cO¥BA)( 7120 )(1 - 0-020 )

| 105.5 3
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ﬁ =
cLIeNT: ) S NA\/')/
‘Prujact No. Y52 -22/
N S S
Sampling Location: e SCEYEEFR QUTIET /
Sample Volume: M’Z"--Q DSCF Flow Rate bL8S DSCFM
Blank: mls  sample No. C2-BLANK
cr: 8.8039¥ ug/ml x b nls = 3.1 ugecr
wash: (005575 ug/ml x mls = L ug Cr
Total ._..M ug Cr
cr+6: _0.0 wug/mi x 779.8 mlr - 0.0 ug cr+6
. | ‘;ﬁ
Sample No. Q-—l ﬂ’z’ ¢
"v
Total Chromium &L
Cr: 0.023¥S ug/ml x 972.¥ mis
wash: QOW2S ug/ml x 23(r-7 mls /
Totz: Lﬁ% v
r 255 Mg Cr X 24,05 !!][ _
52 ug/um x 28.3 L/DSCF ( )5.6) Dsi - ‘L Cr (ppmv)
_ V7
28.5 ¥p§S |-t
(160-0) DSCF x 1000 ug/mg 53 ”:K ) mg/hr cr
( 716.9 )_mglhr |
(324 ) amp-hr/hr = —2:2 mg,
Hexavalent Chromium e
Cr+6: Q-d{ﬂzf ug/ml ¥ 27.2.2 nls o nggc.,.s.
( 2/} ) + Ly W ,
52 ug/um x 28.3 L/DSCF (/.0 ) pscr @ 0 + Cr+€é (ppmv)

A + 35S~ .
(1m-0) DSCF x 1000 ug/mg L ng/nr cr+s

( 646 ) na/pr 0.20
¢ 324 ) amp-hr/hr

mg/amp-hr

v
.
]

PACIFIC ENVIRONMENTAL SERVICES. INC.
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SAMPLE RECOVERY DATA

Plane: M @\/ @‘ﬁ% £22

Data: Aé‘ "/,S.’ '?L__

Sampling Locarion: fc.rué [ ﬂ‘-«-ﬁ-ﬁ?“
Sample Type: 22 £ e ngﬁ -Cré
Rm Nuchers cz2-2

Sampls Box Number:

Clean=-up Man: rﬁw
Job Numbar: 32/ 00/

Coonrmanrs:

FRONT HALY

Filter Numwher: /l// ";\

Dascziption of Pilter: m_,
MOISTURE

Initial Volume: é‘/'f. é al =SE§-§Z nt 1’&5 é ol
Net Volume: [ 7.4 nl 5 0 sl » ml

Total Hq0:
Silica Gal _
Final Volumse: ‘ - 9 9
Inidal volcme _4_;‘!' g q9 g
Net Volume ’ 8-4' g g g
Total Hoisture: ﬁ 3 44.3)
. . \l—/
Descripticn of Impinger Catsh: Lﬁgg—;——

FAGIFIC ENVIRONMENTAL SERVICES, INC,




Plant: _y.S5. NAVY

Date: £18-2/

Sou'rcelSample Number : (-2

1. Va(std) = (17.64) (Vm)(Y) [_Ppar & gAuua.sz]
_ Tm

2.

3.

. Molecular weight, stack gas,

pEs-

Ym(std) = (17.64)(99.o0M0 ) (/009 ) [(30.03) + (1-3%113 §)
| ( S¥2-)
Vn(std) = _98-¥  qser.

Volume water vapor collected (standard condftions).

V(lo) = _“Y.3 condensate from impingers and selica gel.
Vw(std) = (0.04707) V(lo) = (0.04707) (%43 )

Yw(std) = _2-09 scf.

Percent moisture, by volume.

Bw, = Yw(std) = (209 ) .
* Vw(std) + Va(std) (Z03 ) + (26.7)

Bw, = d~by .

Dry molecular weight.

Md = 0.440(% CDZ) + 0.320(% 02) + 0.280(% Nz + % CO0)

Md = 0.440 ( ) + 0,320(—) + 0.280( —_—)
Md = 290 1b/1b-mote.

Ms = Md + Bwg (18 - Md) = (29 ) + (00Li)(18 -29 )

Ms = 28.77  1b/ib-mole.

R

PACIFIC ENVIRONMENTAL SERVICES. INC,




pES -

Plant: U.S. pavY
Date: 13-/
Source/Sample Number: (2 -2

5. Stack gas velocity average.

Vs(avg) = (85.49)(Cp) (VAP) [avg) | (Ts) :
(Ps)(Ns)

Vs(avg) = (85.49) (0.8 ) (v S60 { 531 )
(20 0F)(28-77)
Vs(avg) = 2-5-!- ft/sec..

6. Stack volumetric flow rate, actual conditions (stack
temperature and pressure).

Qs = (60)(Vs)(A) = (60)(28-1 )(2827)
Qs = _M7603  acfm.

7. Stack voiumetric flow rate, standard conditions (68 degrees F,
29.92 Hg).

Q(std) = (17.54)(osu1-aus)'l};_}s]
s

Q(std) = (17.64)(WW3)(1 =p.0uM) [(34.6%F
| iss; ;
Qstd) = _YShlp  dscfm,

8. Isokinetic variation,

31 = ([ _(Ts)t¥mistqy) -
__[(Ps)(VsHAnHB)(l TEwg)

%I = (0.0945) ( 531 498 ¥,
(2007 J( 237 )(0-000%88)(120 (I = 0021 )

21 = __)02.0 3

PACIFIC ENVIRONMENTAL SERVICES, INC.
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cLrent: _\J.5. NAvyl e L
Project No. Vf?—lﬂD{ Sa.

Sampling Location: C2_SCAULSER OVTLET #;
Sample Volume: iLL DSCF Flow Rate _\Eb_gw DSCFM

Blank: nls sample No. (2- SLAnK

cr: 0-0039¥. ug/ml x 22%.5 mls = 3-{ ug Cr
wash: 0795875 ug/ml x /92-S nmls = )/ ug Cr
Total . +t2-_ ug Cr

cr+6: _0.0 ug/ml x 7729.5 mis = _ 0.0 ug Cr+6

Sample No. [2-Z __mils

Total Chromium

cr: QLOUZ ug/mi x /M0Y8S mis = “% ug ¢ K
wash: (.00 ug/ml x 2¥/.2. mlg = ). ug c. L/ﬂ Lt
Total _{3.5 ug ¢ W
L1535 ) yacr x24.08 uljum n |
52 ug/um % 28.3 L/DSCF (954 ) DScF = 20022 uly

(135 ) va cr % 60 min/hr x (MeSulo) pserM
(484 ) DSCF x 1000 ug/mg = 382.% mg/hr cr

(3R3.3) no/hr = 1]
( 345 ) amp-hr/hr ——

mg/anp-hr

Hexavalent Chromium

Cr+6; (b2 ug/ml x (0488 mig = _2.7 ug Cr+6
L 27 ) g Cr+6 x 24.0% yl/um
52 ug/um x 28.3 L/DSCF (98.¥ ) DSCF = &Mﬂllh cr+6é (ppmv)

Z-7 + ' Sl
(43°F ) DSCF x 1000 ug/mg ‘ = MNe.7 wmg/hr Cr+6

( 767 ) mashr - 02
( 345 ) amp-hr/hr -—0—._2_ mg/amp~hr

PACIFIC ENVIRONMENTAL SERVICES. INC.
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SAMPLE RECOVERY DATA

Plane: U.S_ A Ay é/ilp %22

BES -

Date: Wl e 74

Samplinz Loeation:

CT  Scrudle Outll

Sazple Type:

Cr".'.rzrm.la.m Zots! & =

Run Nusher: 23

Sazple Box Nuzbar: 34

Claan=-ap Man: G‘QA(/?W

Job Mumber: “L32( 00/

———t

Comanta: é%g@ Udun;geg . /Zﬂ o— ’2-?"{"'/:”2'2444:&3
. 26 2.0~ ,

FRONT EALP
Fltar Nuzber: A// 4‘

’

A

Deseripeion af Pilter: _ AWk te

MOISTURE

Inpingers

Pinal voluse: _ (00, = _ 5869
Initial Volumes _ﬁL al AM

Net Voluza: 9 = 4.6

Tesal Hy0:

R

“8ilieca Gel

Final Voluzs: _674- Vi g

Initial Volume

[ ]

a

Net Volums TLS.
Total Moisware:

Description of Inpingsy Catsh: d LA

FACIFIC ENVIRONMENTAL SERVICES, INC.




i Gk R oS & ==

Plant: (U .S5. NAVY

Date: b-19-7/

Source/Sample Number:__ (2 3

1. Va(std) = (17.64) (vm) (¥) [_Ppar = (Ama.sz]

Vo(std) = (17.64)(2¥- Mz.)(/do?) [(_so o(pL__ \S'-;Y;ﬂ/;}_‘ﬂ]

Vm(std) = 92:9 dscf.

2. Volume water vapor collected (standard condftions).

V(le) = :tHQ condensate from impingers and selica gel.
Vw(std) = (0.04707) Y(l0) = (0.04707)(M U )

Vu(std) = __ .90 scf.

3. Percent moisture, by volume.

Bwg = Yw(gtd) ( 19
"s Vw(std) + VYm(std) (4‘%) + (5?)7? )
Bwg = _0.021 .

4. Molecular weight, stack gas.

Dry molecular weight.

Hd = 0.480(3 €O,) + 0.320(3 0,) + 0.280(3 N, + 3 CO)
Md = 0.440 ( ") + 0.320(—") + 0.280( — )
Md = 290 1b/1b-mote.

Ms = Md + Bwg (18 - Md) = ( 29 ) + (6021)(28 -29 )
Ms = 133 1b/1b-mote.

PACIFIC ENVIRONMENTAL SEAVICES, INC.

BES—




pES

Plant: 0-5. nav/
Date: __Q-JQJ?/
Source/Sample Number:_ (2_-32

5. Stack gas velocity average.

V (Ps) (Ms)

Vs(avg) = (B85.49)(0-3Y)(6.50¥ ( s3l ]

(300 )( 28.3 )
Vs(avg) » __ 23-5  ft/sec..

6. Stack volumetric flow rate, actual comditions (stack
temperature and pressure).

Qs = (60)(Vs)(A) = (60)(2%-3 )(23-27 )

Qs = iQO'OZ. acfm.,

7. Stack volumetric flow rate, standard conditions (68 degrees F,
29.92 Hg).

Q(std) = (17.64)(Qs)(1-Bwg) iPs)]

0(std) = (17.64)(N3RZ)(1 =4.021) {207;]
53]
Q(std) = "l‘ﬁiz dscfm.

8. Isokinetic vartation.

%I

A IR 5 1 DN ——
[(Ps)(Vs)(An)(BHI = Bwg)

2l = (D.0945) (S31 1192-7)
- (150.07 )( 23-3 )(ooaouﬂ)(izo)(l-oou)

1« 950 3

PACIFIC ENVIRONMENTAL SERVICES, INC.




CLIENT: (-, AMAVY

Project No. !ié:l -4/ - m——————

- L " 2
Sampling Location: C&  SCLY BREL duvlléT 73
Sample Volume: 929  DScF  prow mate YoIVY  pscem

Blank: mls Sample No. [_'2;&/\)(
Cr: Q.00{9%ug/ml x 779.S pis = 2.l uger
- wash: Q00575 ug/ml x 7 mleg = _J.| ugecr

Total -tz _ ug Cr
Cr+6: J&ug/nlx Z?i-‘s nls = e-0 ug Cr+6

Sanple No. CZ—'é mls

Total Chromium

Cr: O.004Y85 ug/m1 x W2-2 mis = 5.0

wash: Q.08/159 ug/ml yx sp_z-smg_: - Sﬁ:gvlq u "gm t.,w
L SN ) yger X 24.05 ul/um . &}T’-
52 ug/um x 28.3 L/DSCF (q,.9) DScr = 200097 -

S.- ¥4 te?'t ) pscrm
(9‘71.07 ) DSCF x 1000 ug/mg

-1
(1665 ) pa/pr

Hexavalent Chromium

Cr+6: Oﬂi ug/ml x M mls = _3. Z ug Cr+6

( 3.9 1_NJ Cr+6 ¥ 24,08 ul/up |

52 ug/um x 28.3 L/DSCF (9.7 ) DSCry = 0:00069 ui/L crss (ppmv)

(39 ) ug Cr+6 X 60 min/hr x (fo9%Y DSCFM _
(929 ) DSCF x 1000 ug/mng - B2 Bg/hr Cr+6

18.2 ) mg/he .
[§ ==y = 225 ag/amp-ur

PACIFIC ENVIRONMENTAL SERVICES. INC.
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mes-

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

INSIOE OF FAR wALL TO

QUTSIDE MMPM&WM@EN o2 SRS
INSIDE OF NEAR WALL
QUTSIDE OF NIPPLE, (OISTANCE B) 125

STACK L., (DISTANCE A - OSTANCE B} 722 &

NEAREST UPSTREAM OISTUREANCE g .
nEAREST COWNSTREAN CE

CALCULATOR ol e3 SCHEMATIC OF SAMPLING LOCATION
POINT LOCATION
v PRODUCT CF TRAVERSE
mmnm FRACTION COLLMNS 2 AND 3 FROM OUTSIDE OF NIPPLE

NUMBER OF STACK 1.0, STACK 1D, a;ou_ummm QNTANCE B GUNOF COLURNS $ & 9

£4 /249 a5 4o)
% A 12.0 /e j

) /2.9 35

4 ] 2.0 A

5 . 4 2.0 /’025 . -
¢ | 95, | /2. 0 /45 .q,

A GE ER GE IR BN B SN =S

PACIFIC ENVIRONMENTAL SERVICES, INC.




Location: ﬁé 3 ’Qﬁéu-
St-lck I.D.= / -

Barmetric Pressure, in: Sazmpling 10 -X-
Stack Gaugs pp sure, in, H Location
Operzators: v

Pltot Tube I.D. Numher:.
Tezperaturs Reaadout 1.p.3
Pitot Tuhe Laak Chack: O

Travarse| Velocity | Stach Cyclenic [Travarze Valocity [ Stack
Point [Beaa (8pg)| Temp. |P1ew Check foint |[Heaa (apg)

Nuzber | in, H~0 ("1‘,).'!' * from Null

[ 1ag 73 23
2 e | | 4
S leq (7 g
[ ooy 157 Tz
S Y
74 5

Cyelonic
Temp. [Plow Chack
in. H-0 |(= ). *Pl* frop Null

h

2ag 122 | -

0,0'7 72
oy |72

aos | Y

%ot |72
202 |V

g |72

Average

Average |

PACIFIC ENVIRONMENTAL SERVICES, INC,
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SAMPLE REICOVERY DATA

DES -

e ()5 Alvy Gy 2
&

Date: "'/9"?/

Sazmpline Location: OVMJ‘!U' duz%z‘-
Sazpls Type: romjum__ Tots/ & £p 76
Run Nusbher: %0 "'/

Sample Box Number:
Claag=-up Man:

Job Nuzber: ________ 432/.00)

Cozzants: E_n'— Y4 10ED ﬂuuaia /45595_5 /c;z_yézmz/

FRONT EALY

Descziption aof Piltar:

MOISTORE

Inpingers
Final Valume:

Initial Volunme: _ i é éf e é — 466'5

Het Volu=a:

PER

Total H30:

Silica Gel
Final Volune: g )

Initial Volums _Q&S;_Q g

Net Volume g g

Tacal Moistare:

Descripticn of Inpinger Catsh:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA

Plant: 2.
bDate: G ~20~7/

Sampling Location: felo ?- e &, eZ“ —
Sazple Type: /. < (7%
Ron Nuzmher: g -

Sample Box Number:
Claan-up Man:

Job Nuzbar: ﬂ( a9 ¢ -
Commantys _ Suvrple [olenes I 4- 24 ?"7%- ﬂ//z/d
' Jd

_299.3~ 59.¢=239.

FRONT BALP

Filtar gusber: Q?/’% .
Desczipeion of Filrer: __ WA ZE.

MOISTURE

Ippingess .
um voluzs: __ 5874 o 5€). al 3. al
Iniedal volume: 87« & ml . Q al » al
Net Volu=s: ¢ ul @;) ul /. 0 al
Tocal B0

Silica Gel

 Pinal Volume: 6@.7 g ¢ g
Initdal Voluze _ (O4/.D g g 9
Net Volus=e 272. 4 I’) ¢ .

g
Total Moistures 20.5 (éa.sz
Description of Impinger Catch: g;z . =Vt .

PACIFIC ENVIRONMENTAL SERVICES, INC.




Plant: _v.S. NAVY
Date: _ (,-20-9/
Source/Sample Number: HELo -2

1. Va(std) = (17.64)(Vm)(Y) [ Phar + (AH£13-51]
Tw
Vm(std) = (17.64)(/06-917 )(/-009 ) (30.12) + (29213 “]

| (5338 )
Ym(std) = 107-5  gsct.

2. Volume water vapor collected (standard conditions).

V(le) = _30.S  condensate from impingers and selica gel.
Yw(std) = (0.04707) V(la) = (0.04707)(50-S )

Vw(std) = ). Y¥ scf.

3. Percent noisture.' by volume.

Bwg = _____Vw(gtd) = ("‘f‘f)__-___
Vw(std) + VYm(std) C1L$F) + (197.3)
Bw, = 4.0/3

4. Molecular weight, stack gas.
Ory molecular weight.

Md = 0.440(% COZ) + 0.320(2 02) + 0.280(% Nz + 2 C0)

Md = 0.440 ( — ) + 0.320( —) «+ 0.280_(—'""""' )
Md = 249.0 1b/1b-moie.

Ms = Md « Bug (18 ~ Md) = (29 ) + (0 013)(18 -29

Ms = ;Q.B@' 1b/1b-mole,

-
I’
v
v

.‘

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Plant: _ .5, NANY
Date: _ (,.20-9/
Source/Sample Number:_Ag( 0 -2

. Stack gas velocity average.

Ys(avg) = (85.49)(Cp) (VAP) avg\ /_(I:J__
(Ps)(Ms)

Vs(avg) = (85.49)(0.8/)(0-327 ( S:7 )
(3607 )(2830)

vs(avg) = /8.3  ft/sec.

6. Stack volumetric flow rate, actual conditions (stack
temperature and pressure).

Qs = (60)(Vs)(A) = (60)(/8-3)(0.785 )
Qs = __Bp2 acfm, '

PES

7. Stack volumetric flow rate.v standard conditions (68 degrees F,

29.92 Hg).

Q(std) = (17.54)(us)(1-aus)'l}H]
: -

Q(std) = (17.64)(Bl )(1 -0.03) [{ 36.07
{"5__}2.7
Qstd) = _8SG _ dscrm.

8. Isokinetic variation.

2I = (K) __(J‘.:.u.Y.m.Lm.u_
[(Ps)(Vs)(An)(O)(l - ng)]

21 = (0.0945) (517 15/07-};
[( 3087 )( 133 )(0.000809)( /20 )(1 = 0-0/3 )

21 =« _ 4).S %

PACIFIC ENVIRONMENTAL SERVIGES. ING.




BT
crrenr: _U-S. NAVY
Project No. Yi21. 02/

sampling Location: HELD SLLYBEFE. OVTZET # 2.
Sample Volume: [07-%  bscF Flow Rate _3S(s  DSCFM

Blank: nls Sample No.

cr: 0:0009S ug/ml x 73§. é mls = _0-6& ug Cr
wash: O-0MeY ug/ml X 82.0 mls = _0O- 5.0 ug Cr
Total E ug Cr

cr+6: 000012 ug/ml x 1383 mis = __0.07 'ug Cr+é

sample No. HELO-2. mis

Total Chromiun

cr: Q002835 ug/ml x 28l mis = __ 2.2 ug Cr
wash: (Q.0DI12) ug/ml x 239.727 mls = __O. ug Cr

Tetal ug Cr
( 2-0 ) ugcr x 24.05 ul/unm
52 ugjum % 28.3 L/DSCF (1] 3] DSCF = L0090 ul/n cr (ppav)
L2:0 ) yg cxr x 60 min/he x ( &85k ) pscrM

(/p7-3) DSCF x 1000 ug/mg
( /.2%) mag/hr - O -
g

Hexavalent Chromium

cr+6: 0.00l  ug/ml x 28l mis = 0. B ug cr+e

( 0.80¢ ) va Cr+6 X 24.05 ul/um
52 ug/um % 28.3 L/DSCF (J07.3 ) DSCF = %000 3 u1/L cr+s (ppuv)

= /.2 wmg/hr cr

g + ( 8350 ) pscrm
(/b7-3) DSCF x 1000 ug/mg

2, 046

= 0- % mg/nr cr+e

0% ) mgihr
( $# ) amp-hr/hr

q

ng/amp-hr

PACIFIC ENVIRONMENTAL SERVICES, INC.
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BES

Plant: U.S. NAV_)/
Date:  L-20-F/
Source/Sample Number: HELG -3

1.

3.

Vm(std) = (17.64) (Vm)(Y) ||: Phar - muua.‘s)]

Vo(std) = (17.64)(10S-1S )()- oa'a) 30-07 2-93 ]
- "'!"557 )

Vm{std) = /05-S  dsef.

Volume water vapor collected (standard conditions).

V(le) = _3S. condensate from impingers and selica gel.
Vw(std) = (0.04707) V(lo) = (0.04707)(35-0)

Vwistd) = _ /. b8 scf.

Percent moisture, by volunme,.

Bug = ____Vw(gtd) = (-8 ) .
s Ywistd) + Vm(std) (@0 ) + { /05.5)
B“s = 00‘@ .

MoTecular weight, stack gas.

Dry molecular weight.

Md = 0.440(2 CO ) + 0,320(% Oz) + 0.280(% Nz + % C0)
Md = 0.440 ( — ) + 0.320( — ) + 0.280( —)

Md = 29.0 1b/1b~mole.

Md + Bwg (18 = Md) = ( 29 ) + (0016 )(28 -29 )
28.82 1b/1b-moie.

PACIFIC ENVIRONMENTAL SERVICES, INC,
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Plant:  U-5. AAVY
Date: ta,_zg.-‘?/

Source/Sample Number:__ /g0 3

5. Stack gas velocity average,

Vs{avg) = (85.49)(Cp) (VAP) |avg) /_[Is_)__
(Ps) (Ms)

Vs(avg) = (85.49)(6-67)(0.365 ( 57 )
(20.02)(2%882)

Vs(avg) » _20-5  ft/sec.

§. Stack volumetric flow rate, actual conditions (stack
temperature and pressure).

Qs = (60)(Vs)(A) = (601(20-S )(0.785)

as = __9be __ actm,

7. Stack volumetric flow rate, standard conditions (68 degrees F,
29.92 Hg).

Q(std) = (17.54)(Qs)u-au,)'|}Hs]
S

0(std) = (17.68)(F00 )(1 ~0.0p) {50-02-}
st

Q(std) = 9755 dscfm.

8. lsokinetic variation.

0 = (0T vmista)
[(Ps)(Vs)(An)(e)_(l - 5"3)]

$I = (0.0945) (527 y(/05-5) ,
(Z0.0Z )0 20.5 10000073100 /L0 W1 = 0.0/p )

31 = 939 3

PACIFIC ENVIRONMENTAL SERVICES, INC.
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CLIENT: v.s. NAVY
Projact No. M52/ 03/

: . ..
sampling Location: ffﬁ_,D SRVBEER. owler "3
Sample Volume: J[05-Z DscF Flow Rate __ 255  DscFM

Blank: nls Sample No.
cr: 0.000%S ug/ml x 73§.3 mls = __ 008 ug Cr
wash: Q00%4 ug/ml x (620 mls = _0.2/ ug Cr
Total _ J-37 ug Cr

cr+6: Q.00Di2. ug/ml x 1385 mis = _0.03  ug Cr+é

Sample No. M-‘_} nls

Total Chreomium
cr: 0. 05 ug/ml x Z}'Z‘S nis = .p_ ug Cr
wash: 0. ug/ml x /%225 mls = égﬁ ug Cr
Total __32-3¢ ug Cr

( 5*:"\"' ) uwa Cr x 24,05 ul/unm .
52 ug/um x 28.3 L/DSCF ((05.5) DSCF = 0.000 {d w1/n ex (ppmv)

(3-90) yg cr x 60 min/hr x ( 955 ) pscrm
(/05-S) DSCF x 1000 ug/mg = 2.15 mg/hr Cr

( 2.15) ma/hr -
( é ) amp-hr/hr M. mg/amp-hr

Hexavalent Chromium

cr+6: QU003 wug/ml x 7475 mis = 2.2 _ ug Cr+é

( 2-2- ) ug Cr+6 X 24.0% yl/um 0.9003%
52 ug/um % 28.3 L/DSCF (/05-5) DSCF = ul/L Cr+é (ppmv)

(2-2- ) yg Cr+6 x 60 min/hr x ( 955 ) psceM
(/05.S) DSCF x 1000 ug/mg = /.2~ mg/hr Cr+6

( [-Z ) _ma/hr
( b ) anmp-hr/hr

0.20 ng/amp~hr

PAGIFIC ENVIRONMENTAL SERVICES, INC.
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Plant: v-S. uauy

Date: _ (p-20-%/
Source/Sample Number: (HE(O — W

1. Vm(std) = (17.66)(vm)(¥) [Ppar + (QH[IS.E}]

i

i

i

i

! To

1 | Valstd) = (17.64) (96297 )(-n7 ) (}_ur_l__g‘y_z_*r"‘_m.ﬂ]
i Va(sta) = _36.0 _ dscf. |
i

I

i

I

lv

]

2. Volume water vapor collected (standard conditions).
V(i) = 359 condensate from impingers and selica gel.
Yw(std) = (0.04707) V(lo) = (0.04707)(35-7 )
Yuistd) = _ 167 scf.

3. Percent moisture, by volume.

Bug = Yw(std) 0= ( /.69 ) -
Vw(std) + Vm(std) (167 ) + ( 9%.0)

Bwg = amz .

4. Molecular weight, stack gas.

; Dry molecular weight,
] | ma = 0.440(5 €O,) + 0.320(3 0,) + 0.280(% N, + % CO)
| Md = 0.480 ( —) + 0.320( ) + 0.280( — )

Md = 290 1b/1b-mole.

Mg + Bug (18 - Md) = ( 29 ) + (0.007)(18 =27 )

PACIFIC ENVIRONMENTAL SERVICES, INC.
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BES

c:.:nm-.f 0.5, NavY
pProject No. NV34.02/

Sampling Location: S £ IET
sample Volume: _9.0  DSCF Flow Rate _ 3722 DSCEM

Blank: mls Sample No.
cr: 0.0000)5 ug/ml x 7338.3 nlg = %DL ug Cr

wash: 00D¥e¥ ug/ml x 252.0 mnls ug Cr
Total

I
i
i
i
]
i
P cr+6: 0.0001L ug/ml x 138-3 mls = 0.0 ug Cr+
I..«
i
L
1
I
i

ug Cr

sample No. ﬁém_‘ﬁ' nls

mTotal Chromium

cr: 0.0M75 ug/ml x Z74./ wls = 22..S  ug Cr
wash: (.QISUS ug/ml x 206-2 mls = __2: 2 _ ug Cr
- Total _35-7_ ug Cxr
( 357 ) ug Cr x 24,05 ul/un
52 ug/um X 28.3 L/DSCF (9-O ) DSCF . 0,006 wul/L cr (ppav)

(357 ) ya or x 60 min/hx x ( 372 ) DSCFM
(960 ) DSCF % 1000 ug/mg = ’9-5 mg/hr Cr

( !Z“EJ ) >y
C @& ) amp~-hr /hr = _li- mg/anp=hr

Hexavalent Chromium

Cr+6: Qﬁis_ug/mlx ZZg-l nls = 277.2- ug Cr+6

- ( Py - ) _ug Cr+6 X 24.05 yl/um
53 ugjum % 28.3 L/DSCF (Jb.0 ) DSCF = 0.00¥( w1/t cr+s (ppmv)

(21-L) ug Cr+6 x 60 min/hx x ( 87> ) DSCFM
(3.0 ) DSCF x 1000 ug/mg - 1B ng/hr Cr+6
14.8 -~ 1.9 ugjamp-hr

(g ) amp-hr/hr

PAGIFIC ENVIRONMENTAL SERVICES, INC.
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APPENDIX B

Laboratory Analyses
QA/QC Package

PACIFIC ENVIRONMENTAL SERVICES, INC.
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WEST COAST
June 30, 1991 ANALYTICAL
SERVICE, INC.
ANALYTICAL CHEMISTS
PACIFIC ENVIRONMENTAL SERVICES, INC. —
13100 Brooks Dr.
Baldwin Park, CA 91706
Attn: S. Hugh Brown
JOB NO, 18839 A
LABORATORY REPORT
Samples Received: Ten (10) Liquid samples
Date Received: 6-21-91
Purchase Order No: Proj#: 4321.001
The samples were analyzed as follows:
Samples Analyzed Analysis _ Results
Ten (10) liquids Total Chromium by ICPMS Table 1
Six (6) liquids Hexavalent Chromium by :
EPA 7196/IC Table 2

Page 1 of 3

Michael sShelton
Technical Director

I Vo4
Northington, Ph.D.

)

President

0840 Alburtis Avenue ® Santa Fe Springs, California 90670  213/048.2225 o FAX 213/948-5850




WEST COAST ANALYTICAL SERVICE, INC.

PACTFIC ENVIRONMENTAL SERVICES, INC.

Job § 18839
Mr. §&. Hugh Brown -

June 30, 1991

LABORATORY REPORT

-
¢

IABLE 1
Job Number: 18839
Date Recelived: 6~-21-91
Date Prepared: 6=24,25=-91
Date Analyzed: 6~27=-91

Detection Limit:

TOTAL CHROMIUM, mg/L

Run 2

Instrument ID: ICPMS

Matrix: ligquia

File Sample ID Run 1

9 Method Blank ND

11 HELO BLANK A 0.00089
12 HRELO-3A 0.00463
13 HELO=~2A 0.00317
14 HEIO=-2A DUP 0.00299
15 HELD-2A MS 0.106
16 HELOD=-22 MSD 0.0995
19 HELOD-4A 0.0418
20 HELO-4A + 100PFB 0.14
21 HELO=-4A + 250PPB 0.28
22 HELO-42 + S500PPB 0.523
23 HELDO-4A + 750PPB 0.732
25 HELO BILANK B 0.00531
26 HELO-2B 0.0017s
27 HELO=3B 0.00207
28 HELO-4B 0.015%
31 1 DNS 0700 0.104
32 HELO-SCRUBBER 136
_'——-—-""_"'—""—-—_.'_‘_'.—_—.

ND
0.00094
0.00498

0.0025
0.00266
0.106
0.0985
0.0417
0.142
0.268
0.493

0.73
0.00397
0.00167
0.00166

0.015
0.0985
138

Page 2 of 3

ﬂ

0.0005

Average

0.000915
0.004805
0.002835
0.002825
0.106
0.099
0.04175
0.141
0.274
0.508
0.731
0.00464
0.00171
0.001865
0.01545
0.10125
137
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WEST COAST ANALVTICAL SERVICE, INC.

PACIFIC ENVIRONMENTAL SERVICES, INC.

Job # 18839
Mr. §. Hugh Brown

June 30, 1991

LABORATORY REPORT

IABLE 2
Rarts Per Billion (ua/L)

Sample ID Hexavalent Chromjum by EPA 7196/IC
HELO~2A _ 1.2
HELO-3A 3.0
HELO=-4A 35
HELO-SCRUBBER 140000
HELO BLANK 2 0.12
1DNS 0070 110
Detection Limit

0.01

Dates Analyzed: 6-21-91, 6-22-9]

Page 3 of 3
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WEST COAST
0. 1591 ANALYTICAL
Tune 30, SERVICE. INC.
ANALYTICAL CHEMISTS
PACIFIC ENVIRONMENTAL SERVICES, INC. E——
13100 Brooks Dr.
Baldwin Park, ca 91706
Attn: S. Hugh Brown -
JOB NO. 18817 A
LABORATORY REPORT
Samples Received: Six (6) Liquid samples
Date Received: 6-19-91
Purchase Order No: Proj#: 4321-001
The samples were analyzed as follows:
Samples Analyzed Analveis Results
Six (6) liquids Total Chromium by IcPMS Table 1
Three (3) liquids Hexavalent Chromium by
EPA 7196/1C Table 2

Page 1 of 2

AP~

Michael Shelton
Technical Director

D/T. Northington, Ph.D.
President

9840 Alburtis Avenue * Santa Fe Springs, California 90670 « 213/348.2225 » FAX 213/948-5850
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WEST COAST ANALYTICAL SERVICE, INC.

PACIFIC ENVIRONMENTAL SERVICES, INC.

Mr. §. Hugh Brown

Job # 18829
June 30, 1991

LABORATORY REPORT

IABLE 1
Job Number: 18829
Date Received: 6=-20-91
Date Prepared: 6-24-91
Date Analyzed: €6=-27-91
Instrument ID: ICPMS
Matrix: liquid Detection Limit: 0.0005
TOTAL CHROMIUM&'mg/L
File Sample ID Run 1 Run 2 Average
' 9 Method Blank ND ND ND
11 Cc2-3B 0.00164 0.00154 0.00159
12 C2-SCRUBBER 0.332 0.332 0.332
13 c2=3A 0.00449 0.00448 0.004485
14 C2-32A + 100PPB 0.101 0.101 0.101
15 C2-3A + 250PPB 0.259 0.256 0.2575
16 C2«3A + S500PPBR 0.494 0.483 D.43885
17 C2-3A + 7S50PPB 0.719 0.704 0.7115
IABLE 2

Parts Per Billion (ug/L)

Sample Ip Hexavalent Chromium bv EPA 7196/IC
C2-32 3.5
C2-SCRUBBER 300

Detection Limit "0.01

Date Analyzed: 6-20-91

QC Data for these samples are included in wcas report 18817.

Page 2 of 2
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WEST COAST

June 30, 1991 - ANALYTICAL
| SERVICE, INC.
ANALYTICAL CHEMISTS
PACIFIC ENVIRONMENTAL SERVICES, INC. [ T
13100 Brooks Dr.
Baldwin Park, cA 91706
Attn: 8. Hugh Brown
JOB NO. 18829 A
LABORATORY REPORT
Samples Received: Three (3) Ligquid Ssamples
Date Received: 6-20-91
Purchase Order No: Proj#: 4321-001
The -samples were analyzed as follows:
Samples Analyzed Analvsig Results
Total Chromium by ICPMS Table 1
Two (2) liquids Hexavalent Chromium by
. EPA 7196/IC Table 2

Page 1 of 2

Michael Shelton

D. &. Northingten, Ph.D.
Technical Director

President

9840 Alburtis Avenue * Santa Fe Springs, California 90670 © 213/948-2225 * FAX 213/948-5850

I Three (3) liquids




WEST COAST ANALYTICAL SERVICE, INC.

PACIFIC ENVIRONMENTAL SERVICES, INC. Job § 18817
Mr. S. Hugh Brown June 30, 1991

LABORATORY REPORT

Liirs.
Job Number: 18817

Date Received: 6-19-91
Date Prepared: 6=19~91
Date Analyzed: 6=27~91
Instrument ID: ICPMS
Matrix: liquid Detection Limit: 0.0005

TOTAL CHROMIUM, mg/L

Run 1 Run 2

Average
20 Method Blank 0.00275 0.00262 0.002685
21 C2-BLANK-B 0.00558 0.00557 0.005575
22 c2-18B 0.0111 0,0114 0.01125
23 C2-2B 0.00708 0.0078 . 0.00744
25 C2-BLANK-A 0.00389 0,00399 0.00394
C2-2a 0.0112 o0.0112 0.0112
C2-1a 0.0233  0.0236 0.02345
28 C2-1A DUP 0.0228 r e~ 0.0223
29 C2-1a Ms 0.0727 0“‘”Ff” ‘ 0.072
IABLE 2
Sample ID Hgzgxg1gn;_angmium_bx;EEA*ZLaézls
CZ-IA 2.4
C2=-22 2.6
C2~-BLANK=-2 ND
Detection Limit 0.01

ND~-Not Detected
Date Analyzed: 6=19-91

Page 2 of 2

i
ll

26
27




.
1

Fom = =

PACIFIC ENVIRONMENTAL SERVICES., ING, Geaman
OUTSIDE LABORATORY ANALYSIS REQUEST

TO: WEST COAST ANALYTICA | SUBMITTAL DATE: G- [9-F/

(A3 ) 948~ 2225

VERBAL RESULTS DATE: _ ASA P
CONTACT:.S. HuéH RBLawa)

Y ] 5L—IMCO

SEND ANALYSIS INVOICE TO: SEND ANALYSIS REPORT TO:
PACIFIC ENVIRONMENTAL SERVICES INC.  _SAME
13100 _BRJo¥S DR
LAlpwin) oapx CA 2740
RE: PROJECTNO. Y32)-0ql
SAMPLENUMEER | VOLUME ANALYSIS REQUEST
‘/7/,LCA- A = G ‘é [Cr _Usne J.C. ,: L. LS
V/ C.A-&pl — gf‘_% T_c‘f . . N . "
v CA- BLAauK.-p — Cel : [Cr " TR .
N AT = TCr o0ty Usidg  icPlms
‘/7&_@;5' —_— 1C, Ol (Y (« "
" O Bane-B | TCr oy v d

COMMENT. _ANAUIZE. Ci° BEVPE  Tung-24 -9

CHAIN OF

CUSTODY |

From:

2 2 7% .\ . ' ‘{f.-
e e e

To:




- - - ARREARC TRRAMNGLY ‘ANt §
& NEN @ ST ¢
C I L0% Amayss ¢

J PACIFIC ENVIRONMENTAL SERVICES, INC. Cacoeun ¢

OUTSIDE LABORATORY ANALYSIS REQUEST

_TO‘M.W_@A;‘T ANALY T (AL SUEMITTAL DATE: _ & 20 - 7/
VERBAL RESULTS DATE: .34 F
CONTACT: S t{UGH _BLown

L213)9yp-2228 TELEFHONE: (8!8 ) fSt- 1440

SEND ANALYSIS INVOICE TO: | SEND ANALYSIS REPORT TO:

PACIFIC ENVIRONVENTAL SERVICES ING.  _Same.

13/00 KELQGKS D@ .

Laban Zagr CA_ 90t

RE: PROECTNO. 433)-0p4.
L/mm VOLIME | ANALYSIS REQUEST |
[ (2 -2 — 1Ge e ugNe je cicp uS |
T2 -~38 —  T°C (N us) 1CF /M. S |
W - Scoupser | — (e TC USng 1.0 ¢ vf-f"-,'//LS-

—_———
—

) - v 7
COMMENT: _ANAIZE. U~ BEARE  Sumé. 22-9)

‘.-J-em__
CHAIN OF mesﬁ‘yf)ﬁﬂﬁ‘—- 90 yTo: W A
CUSTODY | ) — e




Job Number: 18817
Date Recieved: 6-19-91
Date Prepared: 6-19~81
Date Analyzead: 6-27-81
Instrument ID: 1CPMS

Matrix: liquid Detection Limit: ©.0005
TOTAL CHROMIUM, mg/L

File Sample ID Run 1 Run 2 Average
28 Method Blank 0.0027% @.00262 @.0028685
2) C2-BLANK-B 0.00558 @.00557 @.085575
22 C2-18 @.a11] 0.0114 0.01125
23 €2-28B 2.20708 @,0078 @.00744
25 C2-BLANK-A 0.00389 0.003%99 0.0@83%
26 C2-2A 2.8112 0.0112 e.onz
27 C2=1A 0.0233 0.0236 2.02348
28 C2-tA DUP 0.0228 0@.0218 0.0223
29 C2-1A MS R.8727 @.0713 @.872

| - O Sm B
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TOTAL CHROMIUM METHOD BLANK SUMMARY

Laboratory: West Coast Analytical Service

Matrix

Date Prepared
Date Analyzed
Instrument ID
Units

File: 201

Total chromium

liquid
6-19-9
6-27-91
ICPMS
mg/L

Oetaction
Result limit

@.2@27s ?.0005

This blank epplies to the following samples:

Method Blank
C2-BLANK-B
Ci-18

C2-28
C2-BLANK-A
C2~2A

C2-1A Dup

C2-1A MS



Sample: C2-1A

TOTAL CHROMIUM DUPLICATE/MS/MSD RESULTS

Laboratory Name: West Coast fnalytical Service

Matrix liquid
Date Received___ _ 5-19-91
Date Prepared__ _ §-18-9)
Date Analyzad 6-27-91
Instrument_____ _  ICPMS
Units . mg/L
Sample Result: 0.023%5
Duplicate: 0.0223
Matrix Spike: 0.072

Matrix Spike Dup: NA

Spike Level: 0.05
Detection Limit: ¢.0005
Sample/Duplicate RPD: 5.2%
Matrix Spike Recovery: 98.2%
Matrix Spike Dup Recovery: NA

Matrix Spike/Matrix Spike Dup RPD 200.0%

-
"-



CHROMIUM

STANDARD ADDITIONS

Job Number: 18829
Date Recieved: 6-20-93!
Date Prepared: 6-24-91
Date Analyzed: E-27-91
Instrument ID: ICPMS
Matrix: liguid
mg/L IS Corr Response Avg
File Sample added Run 1 Run 2 Responsa
13 C2-3A 0.0Q 9906 9887 9897
14 C2-34 + 100PPB .10 133302 133458 133381
15 C2-3A + 25pPPB 8.25 337620 333553 335607
16 C2~-3A + SQ@PPB ©.50 640BE8 B2656@ E33714
17 C2-3A + 7S5@FPFE .75 930730 811734 921232
Regression Output: fimt Predicted
Constant 17107.98 Added Response
Std Err of Y Est 11891.89 2 —e—eemmmmaeoo.
R Squared 0.989233 0.00 17108
Ne. of Observations 5 0.1¢ 138876
Dagrees of Frasdom 3 .25 321528
0.50 625348
X Coefficient(s) 1217681, .75 830369
Std Err of Coef. 19470.07 -0.01404 ]

Response=1217681. » Amt Added +  171@7.398

When Response = @

Ant Added = -0.01404

Concentration:
Predicted from MSA 0.014049 mg/L
From Calib Curve 0.004485 mg/L

Ratio (MSA/Calib) 3.13
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495185
475041
486082
12212
510137
428185
416544
435143
432312
425444
417263
393777
380787
371539
357620
358366
369945
382464
392222
418533
420214

122483
8252
2041

5S4
588
§122
5056
18585

18550

18077
18869
17308
168385
47703
45051

435

442
67562
69257
19677
20182

18867
13Z5¢
14187
825
830
8125
9258
18554
18614
34202
344392
33526
32274
97832
86087
934
8
134739
134684
36032
36579

17596
11978
12915
o

@
7853
7987
17283
17342
32830
33221
32254
31002
966560
54818
0

0
133468
133412
34761
38307
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Calibration Summary:

File Cr{ppm)

21 e
41 1
51 0.)
&1 0.091

Crippm)= 7.75E~07 «Crérea+( -@.0017

Meth Blk= @.0005

Area

Q
1281687
"134896
13955

Cr ppm
Fila: {egq above)
" e
12 e
21 )]
22 @
31 4,186
32 4,21
41 !
42 1.01
51 @.103
g2 0.1083
E1 0.0091
62 0.0081
71 P.8255
72 0.0256
g1 ]
82 @
91 -0.00125
92 -2.e0117
101 ~2.22106
102 -2.00105
1 0.00214
112 0.00204
121 - 0.332
122 0.332
131 @.00499
132 @.60498
141 8.10¢1
142 g.101
151 0.259
182 @.256
161 0.494
162 0.483
171 8.719
172 0.704
181 0.105
182 @.185
181 0
192 0
201 2.00325
202 0.00312
211 0.00608
212 0.00607
221 0.011R

Regression Output:
Constant
Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

X Coeffic;ent(s) 7.78E~@7
Std Err of Coef. 0.000000
)

-0.00170
0.002454
0.999882
4
2

[For Prep Samples/Not S$TDS or LCS]

Cr ppm Tatal Cr
MB Sub___Dil Fact —_—(Tot ug)

ND 1 ND

ND 1 ND

ND ! ND

ND 1 ND
4,16 ] 4.16
4.21 1 4.21
1 1 1
1.01 1 1.1
0.103 1 @.183
0.1032 1 0.103
0.0086 1 @.0086
@.00e85 1 ©.0036
0.025 1 8.e25
0.0251 1 0.0251

ND 1 ND

ND 1 ND

ND 1 ND

ND 1 ND

ND 1 ND

ND 1 ND
0.00164 1 0.00184
0.00154 | 0.00154
@¢.332 | 0.332
@.332 1 0.332
0.00449 1 0.00449
?.004418 1 0.00448
6.101 1 a.101
0.101 1 0.101
0.259 1 @8.259
0.256 1 0.256
0.4584 1 @.494
0.483 1 0.483
.78 1 2.719
0.704 1 0.704
0.105 1 2.105
@.105 1 @.105

ND 1 ND

ND 1 ND
0.00275 1 0.00827S
0.00262 1 0.00262
®.00558 1 0.00558
0.00557 ] 0.00557

A Ay -
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222

231
232
241
242
25)
2582
261
262
271
272
281
282
291
292
301
302
3
312
321
322

0.0118
0.00759
0.0083
e
Q
0.00433
0.00443
@.e117
@.0117
2.0238
0.0241
0.0233
¢.0223
0.0732
9.0718
0
0
@.102
2.1@2
0.0252
0.0257

0.0114
0.00708
0.0078
ND
ND
0.00389
©.00393
0.9112
@e.0112
8.0233
0.0236
0.0228
0.6218
2.0727
2.9713
ND
ND
0.102
@.102
@.0247
0.02252

T e e S et e et etk et S et et e . e o ek b m e s

0.081124
0.00708
0.0e78
ND
ND
0.00389
@.0039%
0.0112
0.0112
0.0233
0.0236
0.0228
@.0218
0.0727
e.0713
ND
ND
0.102
Q.182
0.0247
0.0252



1CFME
RECORD OF SAMPLE PREFARATION

FAGE ____‘..,ﬁ...__c_..__ OF .__...,..[...-_.‘._-

DATE : 24-Jun~91 JOoo # @ 188z9 CLIENY :PESI

ANRLYSIS Cr FREFED BY FH_

SAMPLE MATRIX : WATER WITH SEDIMENT NITHIC - ACID DIGEST

SAMFLE 1D WNUMBER SAMPFLE DESCRIFPTION ec

s ki o ks vt e A et rm ot Ay T S T S e it 1 AR St e L bE i ny N ke Hhrm e i kol - e e b e s ekt ol )y ety e

C2-3k _ ' LIBUID
CZ-8CRURKER LIQUID

SAMFLE FREF FPROCEDURE

SAMPLE GUANTITY @ %0 el
o0 grams of the sample is digested by adding
far 2 hours omn a hot plate (120 C).

and the digestate is filtered and dil

3 ml mitric acid
Internal standard is added (0.5 ¢
uted to & fFinal mass of 50 a.

I S o e a1k ekt a it s e P oot s B 2t s — - A PSRt s e s s ke i e e i T MR i 1 A — e i - o e,

N s N A N SN SR BN O EE B B ER B B B B W EE




ICPMS
RECORD OF BAMFLE PREFARATION

FAGBE & ____2 OF h.2: -

DATE @ 24-Jun—-91 JOE # 5 18829 CLIENT :pPES]
ANGLYSIS » Cr FREPED BY T-H°
SAMPLE MATRIX 3 WATER WITH SEDIMENT NITRIC ~ #CID DIGEST
SAMFLE 1D NUMKER | BAMFLE DESCRIFTION el
C2 36 LIGUID

SAMFLE FREF PROCEDURE :
SAMFILE QUANTITY : 100 Q

100 grams ot the sample is digested by adding 4 ml nitric acid
for 2 hours on a hot Plate (120 C). Internal standard is added (%o,
and the digestate is filtered and diluted to a final mass of 100 g.-

NOTES -~

S e e o s i A — i — e e e e et e - i - e — - -



1CFMS
RECORD OF SAMFLE PREFARATION

Faek ¢ T oF S

DATE 19-Jun~91 JAE #

: 18§17 CLIGNT :FEST
ANALYSIE Cr PREFED RY E‘%Y___
SAMIFLE MATRIY = WATER HNGS FREF — NO DIGEST
SAMFLE 1D NUMBRER BAMFLE DESCRIFTION ac
2-18 LIBUID

S2-14 DU LIQUuID

nE-18 MS LIGUID

Ci-2ey LIRUID

C2-BLANK -8 Liaulp

Co-1R LIBUID

Lz~ 2R LIBUID

CZ~BLANE -5 Liguip

SAMFLE PREF PROCEDURE
SAMFLE GUANTITY 5+ 20 m1

To 20 arams add 4 ml conc. nitric &cid in phillips beaker.Digest for =
haurs om haot rlate(120 c ».4

e

dd 0.2 grams internsl stardard and dilute to
final mass of 20 grams.

NoTES ﬂéj% L"Lﬂ 9.Lef m ('L,LQ/_[S—“/G 6":‘__: -...'DS_MJ:/ML

-
4



S R A .
I - IS I S N IR 0N A BE IE S BE O EE G e \

-.—-—-.......-_._......-.—.-—-_——._—._.——--.._-.—..._-_..-..---—....—-—..—

10
11
12
iz
14
15
1lé
17
18
12
=0
21
B
et
A
-

~

ot

AUTOCAL SR
AUTOCHL4R
wTOCALZR
AUTOCALZR
ALTUCALLR

METHOD BLANME

1.0 _PRRE_ICV
18817,/C2~1A
18817/0C2-264
CZ~BLANK -4

18817/C2-2A
1E817/02-24
18817/C2-2

0.5_PFR_STD
18817/C2-2

18817/02-24
18817/02-24
18317/C2~7

1BE17/C2-24
0.5 _FFE_STD
1BRID/C2-74

18829/ C2-8CRUBBER
16829/C2-SCRURRER

0. 5_PEB_STD
ETOR

\MOLAREN

AMCLAREN

SMELAREN

AMCLAREN

AMELAREN

AMCLAREN

s \MCLAREN

AMCLAREN

« \MCLAREN

AMCLAREN

DU +\MCLAREN
10 FRRE MS AMCLAREN
19 FFEB MSD . AMCLAREN
' - VMCLAREN
 AMOLAREN

+ 2.9 FPFE F \MELAREN
+ S.0 PFER AMCLAREN
+ 10 PPR AMCLARERN
+ 20 PRE « \MCLAREN
s \MCLAREN
+ \MCLAREN

« \MCLAREN
« \MCLAREN
- \MCLAREN
ACRETALL

RS TS i e e i e e e e e e e e

NGZOCR
. \&20CR
\NSZOCR
\AZOCH
NE200R
- \&20CR
- \NE20OCR
NEZOCKR
» \NER2OCK
\EZ0CR
» NEZ2OCK
- \NG2OCK
 NEZ2OCK
« WER2OCKR

 \N&Z2OCR

2 NO20CR
< \&20CK

C e \NO20OCR

« N&20CK
« NG20CK
< \&200K
» \OZOCR
« \NOZOCR
“\G20CRKR
- \NOL1FCR

ol e e e i e T S U VO S A

[

Fhe bt s LM R LR e 00 £ e b b b b s s e e e

>
'~

-



Client: Pacific Environmental Services
Job no: 18817, 18829

Sample: (C2-2A

ppb added
@

2.5

s

10

20

area
686760
1346711
2061965
3328795
5822988

Sample result:
Result from curve:

RPD:

Regression Ouiput:

Constant . =2.83215
Std Err of Y Est @.194349
‘R Squared @.9949546
Ne. of Observations -]

Degress of Freedon ) 3

X Coefficient(s) ©.000003
Std Err of Coef. 0.000000

2.83
2.49

12,8%
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FTOOOCOO

&EO00000

SOOO0O00

400000

D000

1000000

MOCLARERN . MET
Componert:
Fit Type: Limear

2 DL999954

- Resp % 7.639e-007 + —0,02071
 Lonc ¥ 1, 326e+00¢ + 27470
Btandardization:

External
Calibration:

e

----- i

Lo

I

-

i
i -
5
e
o

Cancentratian(PPE)




AXLETIILRRREY 8 n kRt ¥ AUTOMATIC CALIBRATION UFDATE AAALFREA S 55049080052

=
m
~ 1T
J g
L]
o

g Calibration Leve.: 4
i ACT Address: 1 Svetem

Injecté: = Detectors VDM-:

ERATRES SR 2T S AT TEE S CUMPQNENTE FOUND IN THIS RN LIS ER S SRS ST TN PR
CoOMf COMFORENT OLD MEASURED Ml oOLD
Wi MaME RET.TIME RET.TIME RET.TIME HREA

MEASURED ME

..-—.-_—-o—._....__...---.-n.-—-..-_-........—-.-.-.-.——-,___-.__-.-...——-.-—...—...--_ —— e s e

1 MATHIX CeZT OLZE 0.8 7.340e+004 1.5266+004 1.5TeE40 -
2 HEX, CHROMEI .43 4,87 4,47 1,353e+006 1.3558+006 L.T359r -




CuigtlT Teport Jitje of your choise

Vo Bemp AUTOZALSR Date: Thu Jun 20 GF:&L:%& 1°°.
v Dete Tile CaNDXNDATANme tal e VO2OCROGL , DOS

1 -

H :

Methcos ! CaNDX\METHOD\MZLAREN., MET
26t Evstem : &

REBDE T YOL UM DILUTICHN FOINTS RATE START STOF AREA RES

Eeleros)

Fi, Revw Comgonent concentration - He Lo Area BL %Delis
Wit Time Name

i TP2% MATRIY L Q00 175 152%8 ) Q.
o :LI\‘:—‘?

0.0 28T 156324
B 2

1
0.000 To1 14188 1
4 < 547 HEX, CHROWE 5 i

= 1. 000 TTLET 1IE93TD

File: C:\DX\DATA\metals\620CR001 D02 Sample: ALTOCAL4R

L

Elg7

.-259iI.illldllliiiilliC!lllnllTlllll?li.‘lil

g!!ilnl'.‘il!llil)liil[

0.0¢ 1.00 2.00 a.00 450 sge . 6.07

. OE
mE I O G A 0D A OE G B &R SR B S am e .
. ] |

s .x

Poum

-.-_._

=3

>

1

Q

h ]

N

2

oy

Lo}




LR EER T TR B I P R CUTORATIC CALIERATION UFDATE

miﬁ#%#x&x;&&&xxﬁ::.:;

o ZanDle Nameg: AUTOUAL TR :

Fasld File: ﬁ.\Dy\DHTF\mLLﬂlR\éﬁ’C OO RIZ
] WL had ) C:\[)\MLTHDP\M“IAALM,NE“ Calibratiosn Leve:: =
H J AJCI I | i } Detectors VDM-:

AR R TR PR R R N STy} FEALE NOT FOUND IN THIS RUN

FRIFRA BRI R AR RN E S a5 x4
liame: AROjusted Ret Time ReTerence Feal:
il"Tr (.,la-u‘ ) 2
#*#&wxxx*kaxxr***m* COMPONENTS FQUND IN THIZ rUN ***x***x&x**xw***x=:#*
(SO CWMFH“ENT JLLD MEASURED NEW oLp MEAZURED ME

N NAM RET.TIME RET.TIME RET. TIME ARE HRER AREC

D oMEX C:Hf QME 4,47 4.480 4.40 7.137e+005 &, FRIEHOLD &, 99Tpar T



Custrn Reaporn litle of YIUP chosce

Banple Nime: AUTOCALIR Lete: Thu Jum 20 10:01;2% 3o=:
Deta Fale C:\DK\DA1Q\metals\&20“ROGi.D03

L T e i s E———— e - ——

Method CiNDXAMETHOD\MCLAREN . MET
ACL Addressz: 3

LI Bystem : 2 Inject#:;

T Detector: VYDM-12

ERTERES RS E R S TSI L] FEMAKS NIT FOUND IN THIS LR
t +

Viames Adiusted Ret Timo Reference Peal

XEERRAREXERF R G AR ¥ ¥y xy:

_...--..-.-_-......-..-...—--..-.-——--.—.._._...._--._.--..__-__._._._...—--—.--.-

MATRIX .

MZ DILUTION FOINTS RATE SETART 8TOF aREA REJ

T e e - ek

-._..--._-.-._-.-.——-...._..........-.—.._—.._..-—.....-.._--..._.._..—...........-.._.__._ —

Evterng 1

= 0 (1 £.02 12000
P Ret Component Corcentratiaon He_gnt Area BL “Delt:
Ly Time Name
l l \f_'\

: 2,000 27210 324405 i
o 440 HEX. CHROME 3, 500 TESLEH LGOTI0 4 0, o

File: C:\DX\DATA}metals\620CRE01 D03 Sample: AUTOCALIR

s A

165
1554

120.4 \M K

.1_9_6|llilfllllllilln‘llll

ll!'l)lTll[llxlIlli‘illllllllllillilllll]
L) H

.05 1.00 2.00 3.00 4 5.00 .07

Ny



R RERRRE RS T T PR T ﬁufﬁﬁ#?fﬁ SRLIBFGTION UFDATE FRENEFEFS S an 220, e

1
n
L
B

D LE 3 Date; Thu Jun Z0 10
{ cELlL Files Do DRADETE metass NOZOCHOGT R4
) FLiod t Cr DEVMETHODNMCL GEEN 'eMET Czlibraticn Le.=. =
i ACT Addrese: 1 Sveotem @ 2 Injecté#: 4 Detector; WI--:
I - T e "‘..::':'_...:::.:.:::'.:.*.=::-..-.==.-:==::::::.:.-.:::::.—.::r.-—..::-:.-.:::-:- R e N oM s =

EXRRER T AN N R kR E N5 b COMPONENTE FOUND IN THIS RUN

i COMFPONENT oD MEASURED NEW L
INLIM NAME RET.TIME RET.TIME RET ST IME AREA

1 "MFTRIX DR O.Aﬁ

0.32 1.7%5e+004 4, T?UE+DU4 4,37 0s+" 4
< OMIX, CHROME G40 4,40 4.4¢C 1.108e+00% Q. 895%e+004 g, QQH-‘"

L2222 22T E T Y TR

MEABURED b



.

il Toonrt Title o4 yous choice

v Banple Namel AUTOCALIR Jetes Thu Jur 20 1010353 1e:-
Date File ANDATANME tal e \620CRONOL . D0
X

Mt hsa

]
1
PoALI Acdres:

= Bystem § 2 Irjectiss 4 Detector: VDis~1

REFOR VOLUME  DILUTION FOINTS RATE START

&, 02 10Q00

Area BL YDelt:

AT M e e e e e - o —— T L A e e e iy ey st e e e s s e

[ ] Q.00 15C% 42698 1 2&.:°
L.eT (S 4 Tyty Si02 S0O1769 1
4.50 HMEX, CHROME Q. 080 2817 T g8949 1 0.4,

Fite: CADX\DATA metals\620CR007.D04 Sample: AUTOCALZR

! .
1343 | ' 440
L1 \ - 3192 N 5!?3
| ———— - r T —

=15 i lilllllll‘lllllilllllllll1Illll!l.;|lill1llillifi'll1l|.Ill;

.00 100 - 200 2.00

459 5.00 €.0



EEEEZSE R RN BN AUTOMATIC CALIERAT 10N LUFDATE KEEs A0t ma b wb bRk ANy

i Ezmole Name: AUTCCALLR Late: Thu Jum Z¢ 10:20:1%1 15%
P heeylt File: C:\DX\DHTﬁ\metaIE\QEDCROOl.ROE

i Mzthog : C:\DX\METHGD\MCLAHEN:MET Calibrsticn Leve:: |
v RLI Address: 1 System @ 2 inject#: =« Detector: YDM-:

*h*i**%*********#**i*** FEARS NOIT FOUND IN THIS R
Neme Adjusted Ret Time Reference Feal

-.--——._-.-.__.-__._-....._......__-_._—.._-.._...._.-_...-_...-.._‘—.—._—....___.

_________________
MATRIX DI

[ o

L e RS N S SR

FREVEKERERE KR IR T R F AL COMPONENTS FQUND 1N THIS RUN
Ll COMFONENT LD MEASURED NEW Ol
MU NAME RET.TIME RET.TIME RET.TIME ARE

-..—.-.-.-......_...._._._.__._._..--_.__..__._..-_-..

LRSS IS ERET TS TS TN P

MEASURED MY

—— e i v e

< HEX. CHROME 4

---._.-....—........___-_-._-.._n--._-_-_.-.---..—-..-.....-—._-..—...—-—— ———

PR &I -G e



v

Cusvom Report Title of vour Choices

© Sample Naner AUTOCALLR Dete: Thu Jun 20 1G:20:51 1tz
P Datae File 3 G:\DX\DMTA\metals\ﬁﬁOEROOl.DQS i
' t CANDX\METHOD\MCLAREN . . MET i
' : s 2 Inject#: o Detector: VM1 :

T o T IER R mrr tie s e v i N NN e T e e e e =
...__...u...-—..-_..-..«..--.-.__-q._-....._._._—.-——.-.-—.--._-.———-—-._-.-—--.—-—.—-———_-— E-3-— a4 %

....-..—--.-.---—-..-..—_u._.-—........_...-..n-—-.--—..—...-...._._..-_...n.._-.--.-.....

T e e B S B o L s S —

Extermnal I 1 1803  SHz 0,00 &.0Z 10000
Fh et Compoment Concentretion Meight Area BL ZDe.=:
it Time Name
1 i.47 CaQ00 27831 4215586 1
= 4,43 HEX. CHROME 0020 BI9Z 46702 1 Goell
4 5.20 0,00 1004 125808 1

File: C:ADX\DATA\metals{620CR001.005 Sample: AUTGCALIR
|

108.7

a2
4 sz

<)
——
et )
-

g4.7

my'

58.7

347

9.7

-16.3

IIllllllllllllllllllllll!)llllil\llllll‘l’llillllllIlllll:ll

0.00 1.00 2.00 3.00 4.00 5.00 6.0¢



Custom Feport Title of vour choice

R R T N R e I e Ty e I i o o B e o e e — e e e o e 1 T Sp———
e A A T T e N e =

Bample Name: METHOD EBLANE

' Date: Thu Jum 20 10:129:48 161!
i Data File C:\DX\DATA\metals\bEODROOi.DOb
i Method H

C:\DA\METHOD\MCLAREN.MET : d

ACY! Address: 1 System 1 2 Injects: & Detocctor: VDM-1 !
ERRERIERRARRRXKA KKK KXY  FEAKS NOT FOUND IN THIS RUN KEREA R RN R R R x k¥
MName Adiusted Ret Time Reference Feal
MATRIX Q.32 2
REFORT YOLUME DILUTION FPOINTS RATE START STOF AREA KEJ
External 1 1 1805 SHz Q.00 .02 10GO0
Fh . Ret Component _ Concentration Height | Ares BL %Del:x:
Num Time Name

b 1.65 QL OO0 27379 LE9201 1

X 4,42 HEX. CHROME Q0,007 2011 F1EZE 1 L& I

File: C:\DX\DATAYmetals\620CR001 D06 Sample: METHOD BLANK

134.8
/ . 32 442 .
1038

4.8

my

&5

348

88

A TT T T T TTTH

lllllllllllllllllflllllllllllllil:lllilIll'llnllll_l

0.09 1.00 2.00 : 3.00 4.00 5.60 £.00

v
'



Cuvzwzr Fepori Title of vour cholcs

b Ssaple Name: 1.0_FFB_ICV Date: Thu Jun Z0O 10314%9:470 15:::
v Date File CaADX\DATAAmetale\620CRON1 . DOT
|

Metmod : CADX\METHOD\MCLAKEN.MET '
ARCT Addrese:s 1 Bystem 1 2 Inject#: 7 Detector: VDM-1 '
RRLEREL RN R KRR ERARY  FEAKS NOT FOUND IN THIS RUN RRAKRARKRXEF KD E XA x 40
Mame: Adiusted Ret Time Reference Peain
METRIX 0.32 s
REFQORT VOLUME DILUTION FOINTS RATE START STOF AREA REJ
External ‘ 1 1 180%  SHz Q.00 6.02 10000
Fi . Ret Compenent Concertration Height Ares BL Whelt:
Num Time Neme
1 1.67 Q000 c&481 77882 1
= 2,57 0,000 2299 102021 1
4 4.8 HEY ., CHROME G.996 1853273 1248202 |4 .00

File: C:\DXIDATA\metals\620CR001.007 Sample: 1.0_PPB_ICY

niE! f

————
PN

28

1726 . 187 2157

w126 v d AN .

74 IIll:i!Illlllllllll[lil!lolol'lllllIlilllllllll!l:sill.lell'

.08 1.00 2.00 3.00 4.00 5.00 £.00




CALER Late: ¥ri Jum ZL LATsTT:38
L ENDATANmstale el Y DR Wl Lt

WX\ﬂﬁ*HDD\MuLAfFN.MLW
atector: VDH-1

matimEssiizomnsamm

CE LRI R R RA N RN Y

* |
> I
.ag
"
H

MEeTR I

EEORT VELUNE DILUTION POGINTES RATD  8Te0 STE™ ARES REZ

1
!
-
-
o
[

1 1Bold SMe G, &, 02

=hd concEnLration Relrht Ares B YDelth:

AT RDY . DHEOME

| 7 N ¢4z

Ine ! : o
vl 12 p ~ LAH
T e e e et o 1ok o TRt e -\".,___ N P

_74‘_'.-iiih]I!il_ltvli;ﬁillnilll}sll.‘} LI B I T B

] | LN B R B B A

ean 1.0¢

L3

L
L)
Ta
¥
*»
(=

i §5.00 £l



A R R AR AR T LUTCMAT T CALIERSTION UMNLATE R R R RS B S I

i AUTODAL -
ConDesLiTaNme taleNemi

; CaNDy Tl o Calibrstior _owz._

5 Detweotor:s vo@-L

PREALALEASREANLRRRY Y FEANS NOT FOUND IN THIB RUN  S¥REEs A5 hayssrrizgaa: i
3 Adiustsd Fet Time FReferernce Peak

T W S bl S e e R e e s e st i v ik 1o A o T MR S BLR 4 im e e . s D R . ——

0.1 z

AR F FURE LR RA SRR R COMPONENTE FOUMD IN THIG RUN 3233 I SIS R S SRR

Coe SOMPCNERT Ou
Padt

U MEASURED NEW oLD MEASURED i
Tl RET.TIME RET.TIME REY,TIME ARE S AlES

L

A S A.38 4.467Ce+004

.3 Rb4e- o0




G D'\DAIA\mL
Ca \DA\METHOD 1 AREN MET

' "":'...HHﬁﬁif 5 1 FLL:\”"
i %= FRY tu Ret Time Rr:‘fé:“" Feet

el
—

WVULUME DJ"_.\. CLON POINTS FATE oTaRT DTOF

T e e — m e A St o o o,

1 : 1805 THz Raly)

s RED

il L Dooponent Corcertration Helght Lrras

| SR,
-1

FAEE Y

\Jf

F S

]

i

‘

!

{
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PACIFIC ENVIRONMENTAL SERVICES. INC,
OUTSIDE LABORATORY ANALYSIS REQUEST
TO: _ WEST COAST AMMCATICA,.  SuMITTALDATE:——6°2/= 7/
VERBAL RESULTS DATE:
CoNTACT: S (e Beown)
| ( 213 94/{"}225” TELEPHONE:_( £/€) g5 - 1400
'SEND ANALYSIS INVOICE TO: * SEND ANALYSIS REPORT TO:
PACIFIC ENVIRONMENTAL SERVICES, INC. FES

/3100 _B&ooks K.
Bhcowin /Mé A . 9176

RE: PROJECTNO. 432/.00/

SAMPLE NUMBER | VOLUME ANALYSIS REQUEST
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NOTE: Write signature and date on appropriate line, Include this form within analysis report.
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Job Number: 18839

Date Recieved: 6~21-91

Date Prepared: E-24,25-91

Date Analyzed: 6-27-51

Instrument ID: ICPME

Matrix: liquid Detection Limit: 2.0005

TOTAL CHROMIUM, mg/L

File Sample 1D Run 1 Run 2 " Average

9 Method Blank ND ND ND

11 HELD-BLANK A 0.00089 @.00094 0.000915
12 HELO-3A 0.00463 0.004498 ©.204805
13 HELO-2A 0.00317 0.0025 0.002835
14 HELQ=-2A DUP 0.00239 0.002E6 0.002825
15 HELO-2A MS 0.106 0.106 @.106
16 HELO~2ZA MSD 0.8995 ©.09885 0.099
19 HELD-4A 0.0418 @.2417 0.04175
20 HELO-44 + 10Q0PPB Q.14 @.142 0.141
21 HELD-4A + 250FPPB 0.28 0.268 0.274
22 HELO-4A + SQOPPB 0.523 @.493 0.508
23 HELO-4A + 750PFB 0.732 0.73 0.731
25 HELO-BLANK B 2.20531 0,00387 0.004B84
26 HELD-2B 0.00175 0.00187 @.02171
27 HELO-3B ©.00207 ©0.00166 0.001865
28 HELO-4B 0.0159 0.215 @.01545
31 1 DNS @700 2.104 0.0985% ¢.18125

33 HELO SCRUBBER 13.8 13.8 13.7




ICPMS
RECORD OF SAMFLE PREPARATIAN

FAGE l v OF -Z i

DRTE 3 24-Jun-91 JOE # 18857 CLIENT #ES!
ANALYSLS & Cr FREFED RY _F_'H
SAMFLE MATRIX WATER WITH SEDIMENT NITRIT - ACLD DIGEST
SAMFLE ID NUMEER SAMPLE DESCRIFTION (I
HELLO-SCRUBRER YELLOW LIRUID

SAMFLE PREM FPROCEDULRE
SAMPLE QUANTITY 3 10 aq
10 grams of the sample is digested by adding ml mitric acid

tar 2 hours on a hot plate (120 ). Internal”standard is added (1.0 o)
and the digestate is filtered and diluted to a final mass of 100 g.

NOTES - 1:100 Dilution will be required._ _

.
’
-
4



TOTAL CHROMIUM METHOD BLANK SUMMARY

Laboratory: West Coast Analytical Service

Matrix : )]

Date Prepared_ ____ 6-24,25-91

Date Analyzed __ ___ 6-27-91

Instrument 1D ICPMS

Units Micrograms in Digest

Detection

File: 91 Result limit
Total chromium ND @.0005

This blank applies to the following samples:

Method Blank
HELO-BLANK A
HELO-3A

HELO-2A

HELO-2A DUP
HELO-2A MS
RELO-4A

HELO-4A + 1B0OPPB
HELO-4A + 250PPB
HELO-4A + SOOPPB
HELO-4A + 750PPB
HELO-BLANK 8
HELO-2B

HELO-3B

HELO-4B

1 ONS @700

HELO SCRUBBER

/s
-
o
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TOTAL CHROMIUM CALIBRATION SUMMARY

Laboratory: West Coast Analytical Service

Date Analyzed 6-27-91

Instrument 1D ICPMS

INITIAL CALIBRATION SUMMARY

Total Cr Araa Cnts
File: ug/mbL m/z 82
21 Q %]
41 1 305725 )
51 0.1 31324
61 . 2401 aL

Correlation ceoefficient, r*2: @,889595
Total Cr (ppm)»  3,27E-06 * Area +( -0.0012 )

The Area in this equation is that calculated after
correction for IS recovery, then subtracting the Cali Blk.
The raw peak integrals are proportional to the areas saved
in the ASCII files from which this data is taken.

CONTINUING CALIBRATION SUMMARY

File no. Concentration . % Errar
171 @.1@9 8.0%
172 2.181 1.0%
2% 9.107 7.0%
292 Q.10 1.0%
381 0.1 0.0%
382 0.1082 2.0%
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TOTAL CHROMIUM LABORATORY CONTROL STANDARD SUMMARY

Laboratory: West Coast Analytical Service

Date Analyzed___ = 6-27-81
Instrument ID 1CPMS
LCS Sample ID__ = USBS TiN
True Value 0.0258 4/~ @.003
Units Parts per millien (mg/L)
File no. Result % Error
71 0.0248 ~3.9%
72 0.026 0.6%
37 0.026 0.8%

372 0.025 ~3.1%



S BN W N GE BN SR G 5 EE an B T BN Gn R TS aE .

Sample: IHELO-2A

TOTAL CHROMIUM DUPLICATE/MS/MSD RESULTS

Laboratory Name:

West Coast Analytical Service

Matrix liquid
Date Received 6-21-91
Date Prepared 6-24 ,25-91
Date Analyzed §-27-91
Instrument ICPMS
Units mg/L
Sample Result: 0.00284
Duplicate: 0.00283
Matrix Spike: 0.106
Matrix Spike Qup: 0.0%98
Spike Level: 9.1
Detection Limit: ¢.0005
Sample/Duplicate RPD: @.4%
Matrix Spike Recovery: 103.2%
Matrix Spike Dup Recovery: 9E.2%
Matrix Spike/Matrix Spike Dup RPD 7.0%



CHROMIUM

STANDARD ADDITIONS

Job Number: 188383
Date Recieved: e-21-91
Date Prepared: 6-24 ,258-81
Date Analyzed: 6-27-91
Instrument 1D: 1CPMS
Matrix: liguid
mg/L IS Corr Response
Fila Sample added Run 1 Run 2
19 HELO-4A .00 13459 13451
20 HELO-4A + 10@PPB 9.10 43243 44001
2! HELO-4A + 2S50PPB 0.25 858E0 82506
22 HELO-4A + S0QPPB 0.5 160153 181231
23 HELO-4A + T750PFB @.75 223995 223486
Regression Qutput:
Conatant 145585 .05
Std Err of Y Est 1214.549_
R Squarad @.958848
No. of Qbservations 5
‘Degrees of Freedom 3
X Coefficient(s) 278973.8
Std Err of Coef. 1988,660
Response=279572.6 + Amt Added + 145855, 058
When Response = @
fimt Added = -3.05198
Conceniration:
Predicted from MSA 2.051987
From Calib Curve 0.24175
Ratio (MSA/Calib) 1.25

Avg
Response

155692
223731

0.50
@.75

Q
-6.05198

mg/L

mg/L

Predicted
Response

84548
154542
224535

14885

-0



: asundsay
(spuesnoyy,)
ove ooe 091 14 08 1424 0

MT-830a *‘peppVv JUNCWIV

wnjmeIy)D

sUoHIPPY piepuels jo poyjaly




6/”79"{ EumzCr2.
d,«;:r— év

Wk 2 /20

iy e L AR R

dsis-20¢-2
Gab Lopn OUR-242 12) .)554 -7:-,./
¥ I 0. pu oi-234- ** 39) Ko O ccv
B0 o KoF-221-2
Isés Tt Ob/§- 2252

— I.',.z Sag—*
”do—i bod  oOv26-221-3

834 : -
M) X vapr blavk ,{rm Ce ghuhd
,l?) HELO Blak A
Hero -3 4
Meto -2A4
Heto ~M4
;‘g L . HeELO ~2A :z
¥ DB o eV m”,f?.ﬂ;,‘,‘.f fob v A4
'g % Mok — OLB-228-3
AN o “m' #A Uibte €
jg NeLo ¢4 ((taa e i
A (25320
o | m-ﬂgmﬂ”& l [ j
~4A (¥s0p0b)
Dt R
2 BUWE B K fesc °
ﬂ) Heto -2 e G Steugtt
zﬂ ' ”'Ew"z"_'se
¥ 7? M Q) cev 0#67:?13%3
- ObL2-224-3

30 79
[T | DRs 0300 Nidtie  Cr Sheify

m } o Sk e 0y &‘_"“‘I-J

----------
S -
S

HEelo -~ Fpybber




Run Name: 8839A Repeats: 2

st Samp! 1 Diln Fact 1
Last Samp: 38 Det Lim: ¢.0005
IS Corr File: 51 FWT File:817H
MB File: 91
ME Res: 0.0005
PQ(Torz2 :T
Raw Aresas IS Corr CB SUB
181034 193
Sc Cr Cr Cr
45 82 52 ¥4
1 176872 214 219 26
12 175368 198 202 1@
21 182238 194 193 Q
22 181761 202 201 8
31 176357 1234737 1267482 1287290
32 175721 1218885 1288852 1285689
41 176976 2973N 385918  3@5725
42 174904 301695 312268 312076
&1 181034 31517 31517 31324
52 ' 178682 32583 32981 32789
61 180555 3584 3594 3401
g2 178762 3827 3673 3480
71 1785732 8023 8134 7941
72 175023 8201 8483 8290 -

81 178871 198 204 11
82 175754 256 264 i
91 181481 2N 290 98
a2 181524 333 332 139
191 158567 430 481 298
102 165565 438 479 286
11 138615 758 979 786
12 138218 760 9495 863
121 131404 1841 2123 _1930
122 128882 1883 2229 2037
131 125077 1188 1678 148%
132 125485 1020 1472 1279
141 120227 1077 1622 1429
142 118519 996 1821 1329
181 98220 17802 32812 32618
182 96214 17556 33033 32840
161 11797 19603 31048 30857
162 108657 18665 30814 38622
171 115688 21713 33978 33788
172 120784 20886 31304 3112
181 126826 158 227 34
182 1270891 152 217 24
191 109423 8138 13459 13266
192 105142 7812 13481 13258
201 93182 22251 43243 43050
202 89877 21845 44001 43808
211 B7476 41536 85960 88767

212 84810 38652 82508 82313

-y - — - e e —_————




222
231
232
241
242
251
252
261
2682
271
272
281
282
281
292
301
3@z
31
312
321
322
331
332
341
342
351
352
361
362
3N
372
381
382

0.493
0.732
0.73
~-0.00057
-0.00036
@.00581
@.20447
0.00225
0.00217
0.00257
0.00218
0.0164
@.0815%
2.107
.11
-0.0011]
0

2.104
@.099
-0.00112
~-0.00113
0.136
@.138
9.12
9.01
g.0012
@.00167
-0.00035
-0.00030
@.026
0.025
0.1
@.102

©.493
@.732
@.73

ND

ND
0.00831
@.00397
2.00175
@.0@1687
2.00207
0.001EB
0.0159
2.015
e.107
D.101

ND

ND
0.104
0.0885

ND

ND
0.136
0.138
9.12
9.01
2.0007
2.00117

ND

ND
2.0255
@.0245
0.0885
0.182

=
[

100

— b mb b el b ees

. ok wwh ot et s b mmi S amS S b mmA il Gt el madh emd b el

B.483
e.732
.73

ND

ND
0.02521
0.02397
0.00175
@.00167
0.00207
0.00166
0.0158
0.015
2,107
@.101

ND

ND
@.104
@.0888

ND

ND
13.6
13.8
8.12
5.2
e.0007
0.00117
ND -

-ND
@.0255
0.08245
©.0895
0.102




1OPMS
RECORD OF SAMRFLE PREFARATION

FABE &+ . _..f.. OF __ 2.
DATE 24-Jun—-91 JOB # : 18839 CILIENT :FESI

ANALYETS 3 ' Cr FREFED BY _F/g

SHMRLE MATRLX @ WATER WITH SEDIMENT NMITR1C - AC1D DIGEST

SAMPLE 1D NUMBER SAMPLE DESCRIFTION Re

1]
¥ . “. M e e m—— — s ———
e et i et e v et et A e e P o el bl e o v s ki b Bk ke G A SR TR SR R P e S o ket (L ek ok N AR B4 W S5 Sk L AR R Ry fe "

HELO-2a LIGUID
HELT=2a UM LIGUID
HELO~2/ MDD LigUiD
HELO 24 MED Ligniip
HiL G- 34 LIGUID
MELG- 34/ LIGUID
HELD BLAMNK & LIBUID
1 DNE Q70 LIGUID
HELL- 20 L1QUID
HELG- A LIGUuiD
HELD~412 LIWUID
HELG BLANE R LIGULID

SAMFLE FREF FROCEDURE @
SaMile QUANTITY ¢ 50 g

®0 grams of the sample is digested by adding 3 ml nitric acid
for 2 houws om a hot plate (120 €Y. Internal standaird 18 addes (V.5 g)
and the digestate is filtered and diluted to & final mass ol 30 Q.

e ekt m i e e e o — e

wnes - AS/MED__ 0 5al o PN G ops-168-1
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ICHMS '
RECORD OF SAMPLE PREPARATION

eeer s \oor .

DETE 3+ 2H-Jun -91 JOE # : 18839 CLIENT :PESI

' L
ANALYSIS Cr PREFED HY _§ﬁ~k%'

SAMMLE MATRIX o WATER WITH SEDIMENY NITRIC - ACID DIGEST
SAMPLE 1D HUMBER SAMPLE DESCRIFTION (B
HELO-44/ LIGUID

HELO~46 LIGUID

SAMPLE PREF FROCEDURE
SAMPLE QUANTITY @ 100 g

100 grams of the sample is digested by adding 4 ml nitric acad
"

for P hours on & hot plate (120 €). Internal standard is added (1.0 o)
and the digestate is filtered and diluted to a final maszs af 100 g.

NOTES -The sample 5 digested for method of standard sdaditicn. lnternsal
stanmdard will be adijusted sccordinaly after subsampling. |




DIONDE SUMEDULE — O3\ SCHEDULE WMILAREN . BUH

Iri#% Samole Name Methoo Data File vVoil, Dil. I-=.2
L AUTOZALER AMOLAREM N62ZLICKR 1 L 1
SoauToIal 4& SMCLARERN NGZRLICK 1 1 b
T ORITO0ALT AMELAREN NEZACK 1 1 i
4 ALuLLALJR G MCLAREN .\6 AR i 1 s
% AUTRIAL LR  AWHMCLAREIN &ERACKR 1 1 M
¢ METHOAD BLANK AMCLAREN .\u_lcﬁ i 1 1
YOl G_FRB_ICY AMCLLAREN W N&Z2LCE - 1 -
B 18nTs /HELO-2A OMCLARERN JNEZICR i 1 b
&  1BDTIF/HELO-ZA OHMCLLAREN G NOZICK i 1 i
10 1SRRI /HELD-44 QAMCLAREN A\GRLICH 1 1 L
1i 18”_H/HEL I-SCRUBBER OSMCLAREN NEZLICR 1 e+ L
1% 1853 /HELO-RLANE A  AMOLAREN NE21CK 1 1 Z
b ~7/1 DNG QOTO AMCLAREN  NGZLIOCR 1 i i
L4 1ES7E,/HELO-T4H DUF AMCLAREN s LCF, 1 1 *

S LELTI/HELO=-348 10 PFE MS AMCLARER  N6210R 1 i z
S HELO=-F6 10 FEFE ME L \MCLAREN . N&eZICH 3 o 1
_FRR_STT SAMOCLAREN J\GZLCR Y 1 -
TR IHELO-G3A NAMCLAREMN L S6Z1OR 1 ;& b
FOHELO-IR 4+ 2.% FPE O OMCLAREN JNAZLIER i = L
S/HELO=-Z@ + & FFE APMCLARERN O NEELCE L T .
: + 10 FPPE L AMCLAREN L, GEZ10F i il s
+ 20 FRB O LANMCL AFEN LeZilR i s M
\MCLak NG dh L i Z
.\MCLJF“A AT 1 b Z

RN AR S TRE i \
R d o .
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L4

27=Jun-91 Wet Chemistry Data Forms
Analysis:Cr+6 {PHENQL ,SULFIDE ,FORMAL or
Method:S4d Addition
Abscissa ( X-axis ) Units: ppb
Ordinate ( Y-axis ) Units: ppb

Calibration Standards

- —— ——— b iy T T 4

Obs. pph pph
--------------------------- Sig Figs:
Blarmk ] 2.9 Y-intercept:
\ 2.5 5.41 Slope:
2 5 8.41 Correlation Coefficient:
3 18 13.8 Error of Y-Estimate?
4 20 23.3 Error in X:
5
B

Regression Qutput:

Constant 3.088625 Linear Regression Points
Std Err of Y Est B.377402 29 = = | meremeeeem—m—smsoaeee— T
R Squared ©.99837 Obs. X Y=m,
No. of Observations E = meeecccemm——mm—caesmo—
Degrees of Freedom 3 8lank @ 3.08625
, 1 2.5 5.6455
X Coaffictient(s) 1.0237 2 £ 9.20475
Std Err of Coef. ©.02386% 3 10 13,32325
Observation Count -1 4 20 23.5602%
5 @ 3.88e25
6 © 3.08825

CN ONLY}

3
3.08625
1.0237
0.988371
@.377402
2.023869




Client : Pacific Environmental Services Date: 2V-Jun-91
Job no.: 18838

QC SUMMARY TABLE

SAMPLE 1D : HELO-3A ANALYSIS Hexavalent
Chromium
SAMPLE = 2.95 DUF = 2.95 M§ = 13.9 M&D = 13.86
% RFD= 0.00 Y%REC! = 109.5 %REC2 = 1@€.5 % RPD= 2.18
SPIKE = 10 ppb (200 ul 100 ppb ¢ 111-161=-1 to 18 ml sample OF=5)
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Lasto Jopnen Talle wnoyolr mivbace

N L! ALJH Dates Fri Jdur 20 12304888 1=-.
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LRER S SRS RSN R TETNE AUTOMRTIC CALIBRATION URDLTE

REubddrresrahdadiaan

i Bemble Neme: AUTCLAL4F Date: Fri Jum Z1 17:14:7%:0 L%5
PoResoit Files CeNLXDiTaNmetal s \AZICROC L RO
T Mettiod t CaNDANMETHODAMGLAREN .MET

Celibreticn Levelit 4
R Addresz:r L Svetemn 1 Inject#: = Detecunr: VDM

it w

s B I S TR min mer mm e i At iR e mn rm ime smm pres e o T

N N R L e Eme e e R I N s L s T LSl

BARN A XERRRRF N R ARERAN Y FEALS NOT FOUND TN THIS i
N e Adiuster PFel Time Referemce Feszl

IS ST TS ) e 1 T Bl i S il ke e s S e i PR W B Ut Bt s e o 3

MeTh L X 0, 532

FALESARFERER v A wd g 34

e . Skt ke . S P B 1 i o sl .

LESN SRS SR AT SR TS FH COMPONENTE FOUNMD IN THIS RUW L3S R 2R R E RS 22 SRR S
(WNhA B COMEONENT GLT MEASURED NEW aLL
o M CETLTIME RET.TIME RET.VIME —FER

s VR i = p— W ras o = o s S A T e S o

MEASURED Mz
AREw AR~

IOHEX . CHEGME : 4,38 4. &C 4.3G

1.5350%e+ 008 1,208e+00s I, 205 1

R
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T S M i o ) Sk e i e ek S ! S L B TR B4 o 5o o o e Aok Sk e o M e e i e e o i o o bt i i el e P SR ikt W s —

Eatermel i 1 18085 Sz 0,00 b 0T 10000
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YE G L Syetew L Injw:t#: - LFLBT{UV VM- L

AN LORAF R E RN VAR Rk R FEAED WOT FOUND IN THIS RUN  SXFSixsixddyxgyidiexs. .
LERnT Adiusted Ret Time Reference Freet:

METRX 0,32

EFRLEREFEERER LR R kg COP P QOFRI T FOUNDG I THIE &L RAFREIRTRE AR BN LYY s
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L WEME BET . TIME
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el BT
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I Cugtor Repori Title of vour cholce
' v SBample Name: i8817/C2-1k Date: Thu Jun 20 10:59:048 155
i Data File ¢ CeADXN\NDATANm2tals\G6Z20CRO0OL . DOS ;
i Method $ Ca\DXAMETHODAMCLAREN.MET . i
l i ACI Addresss 1 System : 2 Inject#: g8 Detector:s VDM-1 !
RXRRRRA LR ARRRRRKRKRE FEAKS NOT FOUND IN THIS RUN X% KXEKRKKXKRKRKILIAS 2500
I M e e Adjusted Fet Time Reference Feal
MATRIX 0.31 2
REFORT YOLLUME DILUTION FOINTS RATE ESTORT "8TOF AREA RES
l Externsal 1 1 18CE  SMz 0,00 &, 02 10009
- Fh . Ret Component ' Concentration Reight Area BL %Delts
l Kum Time Name
| 1.68 0,000 25338 571307 1
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WNam Time Name
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REFQ=T VOLUME DILUTION FOINTS RATE START STOF AREA REJ
Externe . 1 1 18G5 SBHz 0,00 &.02 1Q000
Fl ., Ret Component Cancentraticn Height Area BL %Delts
P Time Name
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SNDXAMETHOD\MCLAREN.MET !
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: ﬁCT ﬁddreces 1 Bvatam E Inject#, 1& Detector: VDM-1

- T TN e mE s R e
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Mum Time Name :

: 0L OO0 66 Zl461 1
~ “+ [

: Q0G0 18811 175822 1
) 4.40 HEX. CHROME 4.%969 1835134 1345711 1 DL

File: C:ADX\DATA\metals\620CR001.016 Sample: 18817/C2-2A + 0.5 PPM

ha

"

3

[
e

1702 i3 \
.'f )
0j4E ;‘ ﬁﬁ\\\\_ A
m 122 e

2.2

.2?8 llIllllllil!Xill‘ll’t.llll|l!Iiil;Il‘lillllllllh)llllll.xilil_[

0.00 1.00 2.00 3.00 400 5.00 £.62



am =l
IR B BN S U U G B SN U S 8 BN Gk B EEm W N

Cuslue Fenort Title of wvour choige }M
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APPENDIX C

Equipment Calibration Records

PACIFIC ENVIRONMENTAL SERVICES, ING.
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CALIBRATED BY:‘fﬁﬁ;z“ng; Ietbr

DATE: SY-12-9/

me
85 85 86 (30° ¢)
BOX 1A 205 205 ' 205 (96° ¢)
31 32 32 ( 0° ¢)
85 84 86 (30° ¢)
BOX 2A 202 204 203 (958 c)
31 32 32 ( 0° @)

PACIFIC ENVIRONMENTAL SERVICES, INC,




!

EVER READY THERMOMETER €O., INC. PAGE 1 OF 1
401 PARK AVENUE SOUTH
MEW YORK, NY 10816

REPORT OF CALIBRAT ION
LIQUID-IN~-GLASS-THERMOMETER
CALIBRATED BY EVER READY THERMOMETER Co.

MARKED: ERTCO 611-3FC S/N-2869
RANGE: -20 TO +11@ DEGREES C IN 1 DEGREE GRADUATIONS.

THERMOMETER CORRECTION
READING (ITS-90) wx

0.8 C 9.0 C
37.0 -2.1
56.0 0.0

%% ALL TEMPERATURES IN THIS REPORT ARE BASED ON THE INTERNATIONAL

TEMPERATURE SCALE OF 1998 (IT8-90) PUBLISHED IN THE METROLGIA 27,
NO. 1, 3/18/90. |

THIS THERMOMETER WARS CALIBRATED AGAINST A STANDARD CALIBRATED AT THE

NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) FORMERLY THE
NATIDNAL BUREAU OF STANDARDS (NBS).

FOR A DISCUSION OF ACCURACIES ATTAINABLE WITH SUCH THERMOMETERS SEE
NBS MONOGRAPH 15e.

IF NO SIGN IS GIVEN ON THE CORRECTION, THE TRUE TEMPERATURE IS HIGHER
THAN THE INDICATED TEMPERATURE; IF THE SIGN GIVEN IS NEGATIVE, THE TRUE
TEMPERATURE IS LOWER THAN THE INDICATED TEMPERATURE. TO USE THE CORREC-
TIONS PROPERLY, REFERENCE SHOULD BE MADE TO THE NOTES GIVEN BELOW.

THE THERMOMETER WAS TESTED IN f LARGE, CLOSED-TOP, ELECTRICALLY HEATED,
LIQUID BATH, BEING "IMMERSED" 76MM. THE TEMPERATURE OF THE ROOM WAas
ABOUT 2% DEGREES C (77 DEGREES F). IF THE THERMOMETER IS USED UNDER
CONDITIONS WHICH WOULD CAUSE THE AVERAGE TEMPERATURE OF THE EMERGENT

THE TABULATED CORRECTIONS APPLY PRDVIDED THE ICE POINT READING IS

@.@ DEGREES C. IF THE ICE-POINT READING IS FOUND TO BE HIGHER (OR LOWER)

THAN STATED, ALL OTHER READINGS WILL BE HIGHER (OR LOWER) TO THE SAME
EXTENT. '

TEST NUMBER: 146381
DATE: @&/21/90

STANDARD SERIAL NO. 128239 Py
NIST IDENTIFICATION NO. 88624 -— “ e ———
EVE EADY THERMOMETER CO,

Gl N I BN TS N I AN BN B e N BD B B B O e e




L= m, (2 3:4) ‘.'5 Z = in (2 0.7F ) ~oR- Z = m@l m)

.----
y
Nonisorare) Ture S |
PITOT TUBE CALIBRATION DATA SHEET
Calibrated By: élm MKk H
Date: 8’)9;—?@
PLtot I.D. No.: s$- 38
F/
Effective Langth: ;‘} ’
Pitot Tube Asgerbly Level? Yas \/ No
Pitot Tube QOpenings Damaged? Yes {explain below) No /
s, =___ 0 * (<100), - age__ O * (<10°)
By = /-0  * (sv Bp=__/:50 °* (cs*)
Yw J-0 * ¢= 0 ° A= - /! .
ZwAsinY = 0-02. -1 ) 0,32 em (<1/8 in.)
W= Asings= - ®) er (@ o._oa ez (<1/32 in.)

Py = Q-5S7 m@
7y = 0-583 __ adiy
De = AQ;-?; c:n

Rssemoens X = in. (2 0.75 in._fon Dy 30.5 m.)

Y = m. 2 3n.)

-\-‘--‘-“---\"---\-I
_ _ |

Calibraticn Reguired? Yes No ] /
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SOURCE SAMPLING NOZZLE CALIBRATION

CALIBRATED/UPDATED BY: ,4742. %/&“

DATE: b-4~-9/

NOZZLE READING (INCHES) AVERAGE SHAPE COMMENTS
ID # 1 2 3

DIAMETER
02P __0.300 0.298 0.299 0.299
03P 0.304 0.298 0.299 : CURVED ____ CHIPPED

0,398 _ CURVED
0.504 B.H.
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Deck Munns Company

UQUID AND GAS - FIOWMETER CALIBRATION SERVICE
Phone (213) 506-1559 « FAX(714)827.0823 + 10571 Calle Lee—133 + Los Alamitos, CA 90720

Certificate

ALL TEST UNITS TRACEABLE TO THE NATIONAL INSTITUTE OF STANDARDS & TECHNOLOGY AS PER MIL-STD-45662 A.

RM APPR DY$"

[CUSTOMER TVPE OF TNSTRUMERT,
P.D. Meter
I PACIFIC ENVIRONMENTAL SERVICES,INC. PG o
Air @ 14.7 PSIA & 70 F.
~  [DATE ) CALIBRATION INTERVAL | BARGMETER HUMIDITY
I . 6=4=91 12 months
[SERIALNO. AWL{ NODEL . MANUFACTURER |
25507 %90 CPH Rockwell ‘
'ETTW- [TEST UNITS NIST TeST RESOGS .
l I % A-3 & A~54 M-0122 M ASRECEIVED  CIADJUSTED
I " INDICATED ACTUAL
l‘ S.C.F.M. S.C.F.M.
' .102 .101
- 200 . 200
l .276 275
+713 .714
I 1.225 1.%29%¢
1.740 1. 720
I 2.672 2.684
l 3.350 3.362
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) VOLURE DILUTION POINTE RATE  &TART ETOF AFREA REJ

e B0 okt i s i L ke 1 i =R R S — o - o - - i ot el SRS SR ke i s e iy . — it L A i st o et R ol A 1 o A i A e

Loger-msl i i 180T Gz I &a0ed 100G

L, rel Conponent Corncentration Helght Ares Bl Wlelos
M Time Mamg

AT R e i R e s i s A bl i —— W o - eer

e e T e e e o T e e et e e e S ——— o A A Bt~ - e e

i I.&7 e OO TS0z 474704 i
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File: C:\DX{DATA metals\621CR001 .10 Sample: 18039/ HELO-44
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Custor Raport Titie of YOUr choics

DHYA REFROCESSED ON Fri Jun 21 16:110:50 1991

v Bample Name. L O_FFE_ICV

v Date File C:kﬁX\DATQ\METQLE\EElCRQOl.DD?
i HMethod L ADXAMETHODAMCLAREN . MET
Syzten 3 2 Injecty: 7 Detector: Vim—-i !

**#»*x***%*&m*xa*a**wm*
Neme:

Date: Fri Jdum Z1

B TR, T N
PO STty G -

FESIKE NOT FOUND 1IN THIS FUN *****###*#*k##*&#tix=v#é
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