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ANTRODUCTION

The Nerth Island Naval Base operates chromic acid anodizing tanks
(€3-12) in Building 472 at the Naval Aviation Depot and the tanks
are served by the C2 scrubber. In addition, the Base also operates
a2 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 laboratories (no conflict of
interest).

Section 2 of the report describes the tested emission control
system for each anodizing opertion. Section 3 describes the
testing procedures and analytical methods used. Section 4 provides
a summary and discussion of the test results and Section 5
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 C contains
equipment calibration records.
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The C2 wet scrubber is used to collect fumes from the chromic acid
anodizing operations in the cleaning shop of Building 472. The
anodizing tanks are manifolded together and routed underground to
the wet scrubber which is equipped with an integral squirrel cage
blower and a stub stack (see Figure 1). For each test on the C2
scrubber, six 4/ x 5’ aluminum sheets ware processed in tank C3-12
for a total of 240 sq. ft. per test. The chromic acid anedizing
tank (C3-12) is 14’6" long by 5’0" wide by 7’0" deep with a 2-inch
slot type hood along one side of the tank. The tank has a capacity_:
gallons and an anti-mist additive (MSP-5T) manufactured bm?
is added to control fuming.

The Helo Blade scrubber is used to collect fumes from the chromic
acid anodizing operations in Building 2. Two remote anodizing
tanks are served by a central reservoir gf chiromic acid at room
tenparature. The tests were conducted® with only one remote
anodizing tank in operation. A helo blade is placed inside the
remote tank (which is much shorter than blade), the tank is filled
with chromic acid from the reservoir, and the anodizing takes place
for one hour on small patches of the blade in need of repair. The
blade passes through v-groves in each end of the remote tank which
are pneumatically sealed against the blade. The level in the
remote tank is maintained by a constant supply of chromic acid from
the reservoir. Leakage and overflow from the remote tank is
routed back to the reservoir. The remote tank is covered and
ducted a short distance to the scrubber which is exhausted through
a 12-inch diameter duct to a large stack with a rooftop blower (see
Figures 2A and 2B). The large stack vents other process areas of
Building 2. The reservoir is 24" wide by 34" deep by 168" long and
has a capacity of 290 gallons. The remote tank is 24" wide by 12"
deep by 188" long. 3,

1
'

During the source tests, the tank arameters were recorded by
Benmol engineers. Production data sheets are included in Appendix
A. ('.
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ZESTING METHODOLOGY

The sampling locations, number of traverse points, and location of
traverse points were determined as described in CARB Method 1. The
sampling was conducted for 2 hours at 24 traverse points on the 2
scrubber exhaust (5 minutes per point), and at 12 traverse points
on the Helo scrubber exhaust (10 minutes per point). The
production interval for each operation was about 1 hour. Three
sub-tests were conducted on each scrubber exhaust. Each sub-test
was coordinated so that the l-hour sampling traverse for each of
the two ports coincided exactly with 1 hour of preduction. The
sampling locations for the C2 scrubber are shown in Figure 1, and

the sampling locations for the Helo scrubber are shown in Figure 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 previous
testing and therefore not repeated for these tests.

The samples for chromiun were collected by CARB Method 425 modified
to utilize 0.02N sodium bicarbonate in the impingers and allow
analysis of the hexavalent chromium by ion chromatography. The
sampling train was manufactured by Nutech and configured as shown
in Figure 3, The sample train 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 filled
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 and 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 1.0 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%.
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The source test data was recorded during the tests by PES personnel
on the field data sheets which are included in Appendix A. The
weights of the impingers were recorded on sample retrieval sheets
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 ¢f the first three impingers were
Placed in a 1000 ml. polyethylene container. The filters were
removed from the filter holder with pPlastic 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 normal 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
to induce condensation in the impingers. The samples remained
chilled until analysis,

Laboratory analyses were conducted by West Coast Analytical Service
in Sante Fe Springs, cCalifornia. The total chromium concentration
in each sample was measured by inductively coupled plasma (ICP)
with detection by mass spectrometry (MS). The hexavalent chromium
concentrations were measured by ion chromatography. The detection
levels of the analytical procedures 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 sheets 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 of the source tests on the C2
scrubber. There is a significant difference between the total
chromium and the hexavalent chromium on all three source tests.
This same difference was also evident during previous testing on
this scrubber but not evident on the Helo scrubber sampled with the
same equipment and procedures on subsequent days. No explanation
can be found for this observation other than the total chromium
detected was very close to the blank/detection level, or it might
Just be the nature of this scrubbing equipment and operation. The
hexavalent chromium results are relatively consistant for all three
tests and are assumed to be the most representative of the two

chromium measurements. 'The mist suppressant/scrubber combination
achieved very good hexavalent chremium reduction. '

Tables 2 and 3 summarize the results of the source tests on the
Helo Blade scrubber. During tests 1 and 2, production problems
arose causing sampling interruptions and also a few minutes of
operation without scrubber water. For this reason, a fourth test

was performed. The results of all four tests, however, indicated
that the scrubber was not perforning properly.

The blank sample from each scrubber test set exhibited essentially

no hexavalent chromium (<0.1 ug) and very little total chromium (<1l
ug) .

The scrubber water analyses indicated relatively clean scrubber
water,

Isokinetic sampling rates all fell within 95 to 100%.

5

PACIFIC ENVIRONMENTAL SERVICES, INC.




PACIFIC ENVIRONMENTAL SERVICES, INC,

B
[
D
&
]
TABLE 1 R
&
NADEP BUILDING 472 b
C2 SCRUBBER EMISSIONS ',-r
%
Date: 10/22/91 10/23/91 10/23/91
Test Conditions: 372 AH 392 AH 447 2H
Test Numbepy: 1 2 3
I Elue Gag
- Temperature, oF 70 3 71
Velocity, ft/sec 28.2 29.3 27.8
l Static Pressure, in. H,0 =-0.12 +0.12 +0.10
Duct Dimension, in. 72 72 - 72
" Duct Area, sq. ft. 28.3 28.3 28.3
Flow Rate, ACFM 47,880 49,750 47,200
I— , DSCFM 46,840 48,950 46,140
Moisture, % v/v 2.0 1.8 1.9
I Sample Start 10:30 08:02 11:50
Sample Stop 12:50 10:24 14:03
Sampling Time, min. 120 120 120
' Sample Volume, DSCF 95.0 101.8 94.9
Isokinetic Rate, % 97.4 99.9 98.8
' Concentration, mg/m’
Total Cr 0.00026 0.00040 0.00018
' Cr+6 0.000039 0.000049 0.000043
Emission Rate, mg/hr
' Total Cr 20.4 33.8 14.0
Cr+é 3.25 4.04 3.21
Emission Rate, mg/amp-hr
l Total Cr 0.055 0.085 0.031
Cr+6 0.0088 0.010 0.0072
Scrubber wWater e 0SB avewe -~
l Concentration, ppnm TR
Total Cr 3.8
l Cr+6 3.4
l 6
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Date:

Test Conditions:
Test Number:
Flue Gas

Duct Area, sq.

Sample Start
Sample Stop
Sampling Time,
Sample Volume,

Concentration,
Total Cr
Cr+6

Emission Rate,
Total Cr
Cr+6

Emission Rate,
Total Cr
Cr+6

Concentration,
Total Cr
Cr+6

NADEP BUILDING 2

TABLE 2

HELO SCRUBBER EMISBIONS

Temperature, oF
Velocity, ft/sec

Static Pressure, in. H,0
Duct Dimension, in.

ft.

Flow Rate, ACFM
, DSCFM
Moisture, % v/v

min.
DSCF

Isokinetic Rate, %

mg/nﬁ.
mg/hr

ng/amp-hr

ppm

* Sampling interrupted for
** Sampling interrupted for 17 min.

10/24/%1
19 AH
1

65
21.8
-0.79
12
0.785
1030
1018
1.6

08:49
13:08+*

120

124.7
99.7

0.0067
0.0061

11.6
10.6

0.62
0.57

98 min. by blown air seal.
by fan down.

7
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10/24/91
16 AH
2

65
20.6
-0.79
12
0.7385
970
963
1.5

11:14

16:57%%
120
103.7

95.3

0.0058
0.0040

9.47
6.63

0.58
0.41

oS-

6/20/91
18 AH
3

62
20.6
-0.79
12
0.785
970
968
1.5

18:13

20:23
120
106.9

97.7

0.0016
0.0011

2.61
1.84

0.14
0.10
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TABLE 3

NADEP BUILDING 2

Date:

Test Conditions:

Test Number:

Elue Gas
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, mg/m’
Total Cr
Cr+6

Emission Rate, mg/hr
Total Cr
Cr+6

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

*

PACIFIC ENVIRONMENTAL SEAVICES, INC.

HELO SCRUBBER EMISSIONS

10/25/91
22 AH
4

60
21.4
=-0.83
12
0.785
1010
1010
1.5

07:49

10:46%
120
113.7

59.8

0.0136
0.0085

23.4
16.3

1.08
0.75

Approximately 1 hour between blades due to crane inaccessible.

-
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QUALITY ASSURANCE/QUALITY CONTROL

Source tests are performed to determine the types and amounts of
pollutants emitted by a sourcae. Information form this source test
program may be used for obtaining permits, evaluating control
equiprzent 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

CAREB 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
many executions of the procedure are compared to demonstrate
accuracy and repeatability before adoption of the procedure as a
source testing method. Method 425 normally specifies hexavalent
chromium analysis by the diphenylcarbazide colorimetric method but
can be adapted to achieve maximum 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 and experienced with the test procedures
in order to assure reliable 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 pPlaters and is familiar with the
plating process.

9
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Equipment Maintenance and Calibration

Use of properly maintained and calibrated test equipment is
essential for wminimizing systematic errors in results. All
sanpling 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.

All equipment calibrations are included in Appendix € 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 recerded to ensure that it is not 1lost or
nisinterpreted. PES accomplishes 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 rasults 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 many people
are permitted to handle the samples. The 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 samples

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

10
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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 unused charged sampling
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 equipment or problens
with lab analyses. Corrections were not made to the measured
concentrations of the collected samples. In addition, an audit
sample submitted to PES by the SDAPCD, and a sample of each

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 lab is included in
Appendix B.

11
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The field testing described in this report was conducted by S. Hugh

Brown and Steve Hernandez of PES. Study direction and report
preparation were under the supervisio

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

Approved: ) /44(4//7 /g’ﬂ#}p

S. RUgh Brown
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Field Data, Calculations, and Process Data
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PACIFIC ENVIRONMENTAL SERVICES. INCG.

1 o —
I SAMPLE RECOVERY DATA
Plant: NADEP
¥ ates (0-2{-G]
Sampling Location: e SCRY ST
I Sampla Type: Cnth
o Run Nunher: CZ"’
Sampla Box Numbar: ﬂ
I Clean-up Man: jﬁowﬂ
Job Numbar: H4321.00% i
l Coamants: (P 4£35.4 - (38.4 ~s87.0
5 271.2 - 82.S =212.7
l FRONT HALF
Filter Nusber: TefLol
I Description af Pilter: CLEAN
MOISTURE 3 ¥* 7 #*3
Impi ,
! g:l.::::;‘elms q\*ﬁ_m =l F3b. 3 l 240  m
I Initial Volume: _ 540.G =l £306.( al 4dad
Net Volume: 1Z.8 Bl 0.2- ul L6 m
l Total H,0s 428 -5 18,0 ~> /9é —>
= :i::.tc;:mm : _é ¢3.9 0@: le {w‘b
l Initlal volume _ M"‘: g s
Net Voluxze 20,5 g ' bof web Koy,
I Total Meisture: #0, | <
Descripticn of Impinger Catch: CLEAR

/6




oS-

Plant: NAD- P
Date: 102294

Source/Sampie Number: (2 -1

1. Vm(std) = (17.64) (Vm)(Y) [_Ppar « gama.sz]
Tm

Vm(std) = (17.64) (2732 YO ose ) [(36.0 ) + (224 /L;L-i).]
C 54¢ )

Vm(std) = 9S-0 dscf.

Voelume water vapor collected (standard condftions).

V(lo) = Y6 condensate from impingers and selica gel.
Ywistd) = (0.04707) V(1lo0) « (0.04707)(%0-] )

Vwistd) = _ /.89 scf.

Percent moisture, by volume.

Bwg = Yu(std) - (-87 ) .
Vw(std) + Ym(std) (-39 ) + (96.0 )

Molecular weight, stack gas.
Dry molecular weight.

Md = 0.440(% CDZ) + 0.320(% Dz) + 0,280(% uz + % CO)
Md

0.440 ( .~ ) + 0.320( ) + 0.280( — )
Md = 249.(0 Tb/1b=mote.

Md + Bwg (18 ~ Md) = ( 2F ) + (6.020)(18 -29 )

Lgnzé 1b/1b-m01e.J“yn
GL'

Ms
Ms

a

i
'
!
1
I
1
'
1
!
I
|
’
'
|
|
!
'
'
'

PACIFIC ENVIRONMENTAL S&AVICES. INC.
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Plant: NADEP
Date: 10-22-9/
Source/Sample Number: €2 -/

5. Stack gas velocity average.

VS(an) - (35.49)(CPHVAP) avg —(BJ—
\/ TPs) (Hs) A
)

Vs{avg) = (85.49)(0.2%)(0-502 (530
(29-99 )( 287¢ )

Vs(avg) = 23-2.-'/ ft/sec.

6. Staék volumetric f1

rate, actual conditions (stack
temperatyre and pressure).

B~ w: <M. ¥
0s = (60)(¥s)(A) = (60)(28.2)(28.3 ) 3 ¥4

‘+783f wLacﬂu.

7. g;ack volumetric flow rate, standard conditions (68 degrees F,
92z Hg)

Qfstd) = (17.64)(Qs)(1-Bwg) {.;a}]

Q(std) = (17. 54)(\#793*)(1 -0.020) [{ 29.99 ]
{ 530 ;

Q(std) = %&\‘0 dscfm. |, ""“ﬂ"‘;

8. Isokinetic variation.

2] ® (K)| el IS )(Ym(std))
[(Ps)(Vs)(An)(e)(l - Bwg)

$I = (0.0945) ( 53C 1( 956 .
(2999 )(29.2 )(cddc‘l-‘?l JGizoe (L =0.320 )

I = qzz L4

PACIFIC ENVIRONMENTAL SERVIGES, ING,
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CLIENT: EEN"MOL-/A/A vy
Project No. 432/, 003

Sampling Location: _ C2 SLO/BBEL. EXH Test Date: _(0-22~7
sample Volume: _95.0 pscr stack Flow Rate: _ %940  pscrm

Chromium Test No. _/
Blank: - sample No. c2- ¥
A Total Cr: <2.0005 ug/ml ¥ ‘/J&i mls = _<£0.2] yg cr
& acid wash: <2,905 ug/ml x 3 mls = _£0.09  ug Cr
Total = <0, 3 ug Cr
Cr*%: 2.000/2 ug/ml x YRL.S nls = #0,057 ug Cr+é
Iotal Chromjum
Source: Sample No. e2—/
A Total Cr: 2.0 ug/nl x 5570 pls = 0.55 ug Cr
£ acid wash: % ug/ml x 2/2,7 mlg = _ 2./ ug Cr
Total = ug Cr
| J,OK‘ S “
( 0.69 ug X 35.3 SCF/m’ = 0.0002 St
( 495.0 ) DscF X 1000 ug/mg
0.4 8
('¢5.0 ) DSCF x 1000 ug/mg
{20 % ) nma/hr - 0-053—‘& /amp-hr Cr .
( 37,5 ) amp-hr/hr L (ot
Hegzavalent chromjum
Source: Sample No. 2~/

A cr+s 0900/19 ug/ml x B7.0 mis = O // v

av // 3
( 95.0 ) DSCF x 1000 ug/mg

a. /! = 3.25 ug/
( 95.0) DSCF x 1000 ug/mg

( 3'25— ) = 67.003? %[up- +6
€ 37.8) T Zame <ol

(165K HM)p SIS

K~ ra NVIRONMENTAL SERVICES. INC.

v
= 0, 00003
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SAMPLE RECOVERY DATA

Plane: NADEP
' Date: [0-21-9
Sampling Location: oy A SCRUAGEL.  EXWPIST
l Sample Type: C‘n"’é’ :
g Run Nusbar: G2 -2
Sample Box Numbar: 35
l Clean-up Man: M
Job Nuzbar: Yzzi ‘@g
l Comnents; B10. & ~138. 2= 672.4
6 {quo—S?t }"""' ’50'3
l FRONT EALF
Filter Number: Tt ol
I Dascription of Filter: L(,_EM
l MOISTORE -# ( #$ . %
Impd .
. Pinal Voluma: 249 wm 5/6.8 al #64.0  m
Initial volume: _ 470,77 m 51.2. m d48.2- w
' Net Voluza: 54, nl - 8'7‘ Y al Q g ml
I Total B,0: 54 - /9.7 -~ 20,5 >
Silica Gel T
E':.::J. ;c.l.ums 7§Lq g R 7: g -
. Inittal Volume 702.4 g W“lﬂﬂ r 9
Net Volume 90 4 : A r -9
Total Moisturas: ZQ§ "{M y 1
I Description <f Inpinger Catsh: ULEM % Vo mee
6K w""v —
I | % 07 o
I PACIFIC ENVIRONMENTAL SERVICES, INC,
l 2
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Plant: NADEP
Date: 15239/
Source/Sample Number: (2-c-

L. Vm(std) = (17.64) (Vm)(Y) [_Ppar « gAuus.s)]
Tm

3.

Ym(std) = (17.64)(/63.0/S )(/.062 ) [(_31,\.0 o+ (2-~f)7/;3,§1]
( c4ye

vm(std) = I/ 8 dscf.

Volume water vapor collected (standard conditions).

V(lo) a 375  condensate from impingers and selica gel.

Vw(std) = (0.04707) V(lo) = (0.04707)(39.5 )
Vwistd) = _ /-8  scf.

Percent moisture, by volume.

Bwg = ____ Vuw(std) = (/-de -
Vw(std) + Vm(std) (r1-80) + (/0. 9)

Bw, = g';—-()/é. .

- Molecular weight, stack gas.

Dry molecular weight. ,
Md = 0,.440(% CDZ) + 0.320(% Oz) + 0.280(% N2 + 3 C0)

Md = 0,440 ( —) + 0.320( —) + 0.280( .— )
Md = 29.0 16/1b-mole.

Ms = Md + Bwg (18 ~ Md) = ( 29 ) + (6 018)(18 -29
Ms = 23.3C  1b/1b-mole.

pES -

PACIFIC ENVIRONMENTAL SERVICES. INC.

2%



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

8. Isokinetic varifation.

p=s

Plant: NADEP
Date: (4-23-9(
Source/Sampie Number: (2 -2

5. Stack gas velocity average.

Vs(avg) = (85.49)(Cp)(VAP) avg\ /_[I;_)_
(Ps)(Ms) |

Vs(avg) = (85.49) (0 $¥)(0.522 ( 528 )
(29.99 )10 29.90)
Vs{avg) = _ 29.3 ft/sec. -

6. Stack volumetric f'low rate. ‘actual conditions (stack
temperature and pressure).

Os = (60)(Vs)(A) = (60)(29.3 )(28.3 )
5= 4‘775 acfm.

29.92 Hg).

Qlstd) = (17.54)<os)(1-aws)'|}ps}]
' s

Q(std) = (17.64)(MA751)(1 -0.018) {29.99 }]
| : 528
Q(std) = 19950  dscfm.

g1 = (K) (Ts)fv
(Ps)(Vs)(An)(G)(l - Bwg)

%1 = (0.0945) ( S28 (/018
(299970 29.3 1(0Wd 91120 (L -6.018 )

1=_99.9 =

----\-.-—-l--_-(-

FACIFIC ENVIRONMENTAL $ERVICES. INC.
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cLimwr:  __ REwMoL /WAy
Project No. ¥32/.003

Sampling Location: _C2 SCEVEBER Exk Test Date: _@2-23-7/

Sample Volume: _ /7 DSCF  Stack Flow Rate: _ 45,950  pscrm
Chromjum Test No. __4—
Blank: Sample No. 22—

A  Total Cr: <4.0005 ug/ml x #2£.5" mis <0.2/ 4
= ~ = . g Cr

. Total = _<Z.%5  ug Cr
ﬁﬁ%gtﬁ /ml x 428,85 mls = &£.05/ ug crté
Total @ %Y

Source: \‘/()4’( 5. (2 -2~

o Total Cr: £.00/58 ug/ml x (22, mis = _ /06 _ ug cr
8 acid wash: .08 ug/ml x /32. 4 mls = 2./0 ug Cr
Total = _ /L /¢ ug Cr

( /-/6_ ) ug x 35.3 SCR/m} = _0.000%) ug/n® or
( s0/.§ ) DSCF x 1000 ug/mg
L /6 ) ug x 60 min/hr x (‘675D pscry = _33-5 mg/hr or
(s70/.8 ) DSCF x 1000 ug/mg =-~—-—----m‘____2hﬁ_ .
. &=
( 33.5 ) mg/hr = _0.085 gy Spe,

t om M\)" o

Sourcet Sample No. Cz2-2-

A cr*S: g.oo02) ug/ml x 4732.% mls = _0. 14 ug Cr*s

( 392 ) amp-hr/hr w’:‘\;‘;ﬁ\‘
\

(0/% ) ugx 35.3 SCE/M’_ = 0, 0000Y9 ngqm? crts
( (0/. 48 ) DSCF x 1000 ug/mg na/

( 0/% ) ug x 60 nin/hy x ( 4 952) psopM = YLo¥ mg/hr Cr+¢
( s0/.8 ) DSCF x 1000 ug/mg

( _40% ) pa/hr = _0.0/0 wugjamp-hr cr*
( 392 ) amp-hr/hr

- ?, bufio emath -
\ (3794 ¥65) /2~ 311 s

PACIFIC ENVIRONMENTAL SERVICES. INC.
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SAMPLE RECOVERY DATA

Plane: NADED
Data: ‘Q 4-'22" /

Sampling Location: c& j{&!ﬁﬁég EMZ,SI—

Sampls Type: 3

Run Numher: 62

Sazple Box Number: 98

Claan-up Man: ﬁ@uﬂd

Jeb Numbaz: 00 o

Coozants: /67. | = (31.R = £35.9

(8) /% /~eo | = %

FRONT EALF

rs.lé-: Huzber: M

Dascription of Pilter: QQEAQ

MOISTORE # { ¥ V pa 5

m;::::::falm: £53.7 a1 S34.7 al #8532  m
Initdal Voluney _ S84.2- m 4356 = 92,0 _ =
¥et Voluzas 55 wm 50,9 = (2 el
Tocal §,0: 4655 /. 6 ($. 9

Silica Gal :
Pinal Velums: 2L/ 0 q ) g g
Initial Volume éi 7. 3 g g g
Net Volums &’LZ- g g g
Total Moismure: 39.0

Deacsiption of Impinger Cateh: CLEAR

PAGIFIC ENVIRONMENTAL $ERVICES, INC.




Plant: _ NADEP
Date: (0-23-9/
Source/Sample Number: _ C2-3

1. Vm(std) = (17.64) (vm)(Y) [_Ppar « gAHua.s;]
T™m

Vn(std) = (17.64)(97.767 ) ()02 ) [120.0) « (2-?.; /Lug_]
(549

vmistd) = 9Y-7  dsce.

2. Volume water vapor collected (standard conditions).

V(o) = 32.0 _ condensate from impingers and selica gel.
Vwistd) = (0.04707) Y(lo) = (0.04707)(3%.0 )

Vwistd) » _ 1-8¥  scf.

I

3. Percent moisture, by velume.

Bws- Yw(std) - ( /Z)l ) -
Vw(std) + Vm(std) (FLEF) + (949 )
Bw, = _0.019 .

4. Molecular weight, stack gas,

Ory molecular weight,
Md = 0,440(% CDZ) + 0,.320(% 02) + 0.280(% "z + % C0)
Md = 0.440 ( _~ ) + 0.320( ) + 0.280( .— )

Md = 29.C 1b/1b=-mote.

Ms = Md + Bwg (18 - Md) = ( 29 ) + (¢.019 )(18 -29 )

Ms = _928.77 1b/Tb-mole.

Il . O = & AE &h aE . ’III - E N EE B EE BE . (!III

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Plant: UAD_EJ’
Date: j0-23/

Source/Sample Number:  (2-J

§. Stack gas velocity average.

Vs(avg) = (85.49)(Cp) (VAP) avg -l
V TPs) (Hs) _

Vs(avg) = (85.49)(0 9¥)(0- 493 (. S3 )
(29.99 )(28.77)

Vs(avg) = _27.&  ft/sec.

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

Qs » (60)(Vs)(A) = (60)(27-8 )( 283 )

Qs » _720% _ acfn.

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

29.92 Hg).
Q(std) = (17.64)(Qs)(1-Bw.) [(Ps
2 e

Qlstd) = (17.64)(N724%) (1 -0.019 ) E 29.99 ;]
: 53
Q(sta) = _YPpi335  dscfnm.

8. Isokinetic variation.

1= (0 (Ts)(¥n(seayy
[(Ps)(Vs)(An)(e)(l - Bwg)
21 = (0.0945) [ ( 53 3(9%7 -
(2999 10 27.8 V(6. 06CW/ (126G (L = 0.019 )

g1 = 938 ¢

T ——————

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Sampling Location: <2 SUCBECE- Lxv Test Date: _/2-23-9)
sample Volume: __%4.% Dscr stack Flow Rate: _ %4 /35" pscru
Chromiun Test No. _.3
Blank: Sample No. ca-4
5 et BEEVM I B M I UG
Total = E ug Cr

CLIENT: ___Bewmot Sy
Project No. 432/ 003

crté: 0.000/7 ug/ml x #28.5" mls = _0.05/ yg cr+t

Total Chromium
Source: Sample No. c2-3
A Total Cr: 2.40065 ug/ml x _635-8 nis = _ 0O 4/ ug

B acid wash: 2.00S3 ug/ml x /3.0 mnls = gg% ug

ﬂ' ¢y

Hexavalent Chromjum

sample wo. _ €2-3 "\":)«_,,5; b

Source:

A

./

Total =

( %% ) ya % 35.3 SCF/m’ = _0.000/8 mg/w® cr

( 949 ) DSCF x 1000 ug/mg

%, /38 = /%0 ng/urecr

(949 ) DSCF x 1000 ug/mg

( 140 ) mamr = _0.03/ ngjanp~ -
( 447 ) amp~=hr/hr

crté: 2.000/8 ug/ml x _6358 mis = _2.// _ ug c:-*‘

n’
Y/ AR ug % 35.3 SCF/pd = _O.90R%3 mg/m® ot
( 949 ) DSCF x 1000 ug/mg
4, /35 =_3%2/ ung/mrcr

( 949 ) DSCF x 1000 ug/mg

( 2-2/ ) ma/hr = _0.0072 ng/anp-hr Cr*¢
( 4~ ) amp-hr/hr

oES -

#3

(qxcr Y5%) /1, uq1
PACIFIC EN ’ OK



Plane:

SAMPLE RECOVERY DATA

NADEP

DES —

Data:

10-21-9

Sanpling Locacion:

T SipupBEe patalST

Sampls Typa:

Cath

Run Nusber:

Cz-q (Bl 1oma)

Sarzpls Box Number:

18

Clsan-up Hans

BROWN

-

Job Numbar: H32{ 003
Cemmants: ?5 5672 -128.7
(B 229.6- =3

FRORT BALY

Filtar Nuches: %'\i

Descsiption of Filter: M,-.EM\\

HOISTIRE & 4 2 a2

Iz
Fioal volsse: ¥36 = 5€3.7 wm 490.2- m
Mitial Velume: _ S03.L = 634,32 wm Y. 4 wm
Net Voluse: ©— ul < sl S =l
Total HyOs

8ilica Gal
Final Voluma: 6195 4 g g
Initial Volums 0193 g g g
Net Volums <= g g g
Tozal Moistuze:

Description of Impinger Catcoh: S:EE&&

PACIFIC ENVIRONMENTAL SERVICES, INC.
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l Cored Test
C-2 SCRUBBER TEST DATE zolz.z-l L L£orst +raverSe-

I TIME AMPS [ VOLTS Anp~ Hours
l (oi2e - (23]

TesrBegin| 10226 |3 oo 92 12}
l_ %9 1 &oo 47 Fn_qzd’
I (0v34 % Yoo J2 1533
|’ ) v:6% |# 350 a4 a3

T\t"i'f"E-ll , [}

M 7 3506
| Hl p1632 4

| iz s (633
' me | 60> 397 *6% 355

R Gl Bl & G I EaE e



i P\'rs"- Test
C~2 SCRUBBER TEST DATE |& /-z.z../‘l} Second Tvraverse

J e | wee V| b

I 18 | 1433

Terlan 156 |5 527 [ 5

16é.30 § Feoee | 22

' 1] 6% S Leo | 2.5 ‘
5130 |5 oo |  qo 1653

l (15% | 5§50 . v8

I’ 161 | 4246 943 e
\z0e |5 4oo 2. #

i 2os |5 Yoo | dEE | 17es

! L izde |5 390 "3 '

l 1206 s 315 4zs \#6 7

) 1230 |10 35" “z. 5 (e |

l 124 {10 3%#S Y Mz

é

12250 | 3 340 9z 1189

' 12283 | | =290 q 20073

' 1254 | | =390 g2 2009

l, 186 | | 3190 Y2 2215

IT«s"‘QM‘\ 1S 6L | 2 310 A B 2 222
\2- 5% 390 W 7.0 2%

I > 395 245 388



o T
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FTuw 3 doe B AC 2063
I 7.5 5 4qoo R A 2072
- 8120 o %S Q.8 Zz\13
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BES -
- TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS
PLANT e, NADEP
DATE
SAPLNe LoeAor — LD BLAPE. SLRUBREE EXHAVST
INSIDE OF FAR WALL TO T
OUTSIDE OF NIPPLE. (DISTANCE A) \2
INSIDE OF NEAR WALL TO
QUTSIDE OF RIPPLE, (DISTANCE 8) b
STACK 1.0, (DISTANCE A - DISTANCE B) lg_j,
NEAREST UPSTREAM DISTURBANCE 1
NEAREST DOYNSTREAM DISTURBANCE /5 B
CALCULATOR SCHERATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLLANS 2 AND 3 FROM CUTSIDE OF NIPPLE
NUMBER OFSTACKLE. | STACKLD. (TONEARESTLAMNCD | OSTARCES | GWCFCOLMS(ES)
! 4.4 2" 0.5 (10)
2 146 l .9
3 29.6__ Vi ENA
¥ %j 2. S
S' ’ ‘1L /0. 3*
A 95.6 /.5 (10)
PACIFIC ENVIRONMENTAL SERVICES, INC.
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SAMPLE RECOVERY DATA

Plane: NADE P

Dates /0-23 ~9/

Sampling Location: HECO BLADE  SCRILAER  ExHAIST
Sample Type: Cné

Aen Numbax: //_5 - {

Sample Box Numbaer: 28

Cleansup Man: ﬁ@w/d
Job Number: 422/-063 _
ComBAnLS A é?f,‘f/—/27-7 s S4.2
B 2/3 &~ €0 o = /33
FRONT EALT |
Pilter Humber: TEfLond
Dascsipeion of Filter: CL,E,QN(
OISTURE .
Impingers
Pinal Veluas: $76. 1 _m Skt 7wl 7 £ wm
Initial Volume: 5580 m 563.8 = #o. 6w
Het Voluzg: /8. / al 3.2 el /il al
Total E01 g = 28,3 =7 22,87 7
Silica Gel
Final Veluma: 7B ¢ g g g
Initial Voluze Qq??-l g g g
Net Volume 0.2 g g g
Total Moisture: 2. ¥
Descripticn of Impinger Catsh: A ,__I"'/_-'r.Q

-(--_-(--_-\---\-\-

PAGIFIC ENVIRQNMENTAL SERVICES, INC.
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BES —
Plant: NADEP
Date: 1h-2¥-9/
Source/Sample Nuﬁber: HE ~{
1. Vm(std) = (17.64)(Vvm) (Y) [_Phar + (AH/13.6)
Tm
Ym(std) = (17.64)(12b SHTy (/i) [(30.¢S) + (3.80 /13.6)
( S¥¢ )

Vm(std) = 12¥. 7 dsef.
2. Volume water vapor collected (standard conditions).

V(lo) = __i._%e_ condensate from impingers and selica gel.

Vw(std) = (0.08707) V(la) = (0.04707)(¥.9 )

Vwistd) = _2 6/  scf.
J. Percent moisture, by volume.

Bwg = Yw{std) . (200 =

Vw(std) + VYm(std) (2.07 ) + (12¥7)

Bwe = _C-0
4. Molecular weight, stack gas,

Dry molecular weight. ,

Md = 0.440(% CDZ) + 0,320(2 02) + 0.280(% NZ + % C0)

Md = 0.440 ( - ) + 0.320( —) + 0,280( — )

Md = 1:2_63 1b/1b-mole.

Ms = Md + Bwg (18 = Md) = (29 ) + (0.01p)(18 - 29 )

Ms = 28. 8 1b/lb-mole.

FACIFIC ENVIRONMENTAL SERVICEE. INC. 3q



BES

Plant: NAQéP
Date: 18 -2y- 9/
Source/Sample Number: HE -/

5. Stack gas velocity average.

Vs(avg) = (85.49)(Cp)(VAP) avg\ /_m_)__
(Ps)(Ms) |

Vs(avg) = (85.49)(0.8%)(0.3%7 ( 525 )
' (292.99)(2¢-8§2)

Vs(avg) = _21. & ft/sec..

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

Qs = (60)(Vs)(A) = (60)(zt & )(0.785 )
Qs = _ 627 _ acfm.

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

QUstd) = (17.64)(Qs)(1-Bug) {%{l
s

Q(sta) = (17.64)(/617 )(1 =0.21L) {;,g.?? }]
: 525

Q(std) = __jC/8  dscfm.

8. Isokinetic variation.

21 & (K)| o {Is)(Vm{std)) ___
[(Ps)(Vs)(An)(O)(l - Bws)]

g1 = (0,0945) ( 325 ylaN-7
[( 29.99 )(21. 8 )(a.a:aB‘To Yl ML - C bl
3l = _99.7 4

i
v
i
i
1
I
1
|
l :
-
1
i
i
|
i
-
1
1
i
|
1
'
1

PACIFIC ENVIRONMENTAL SERVICES. INC.
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CLIENT: _ML/NAV 4

Project No. 432/, 002

Sampling Location: HELO SYBBER EXH Test Date: Mi.
Sample Volume: _ﬁ]__ DSCF Stack Flow Rate: [0/8 DSCFM

Chromjum Test No. /
Blank: Sample No. HB- 4

A motal Cr: 02.00/2 ug/ml x 432,/ mis = _0.52 ugcr

acid wash: 2.@/5 ug/ml x /2. | mls = % /% ug Cr
Total = . ug Cr

cr*t: 2,000/8 ug/ml x 4324 mls = _0.078 ug cr*

o hquffﬂ_
¥4
Bource: Sample No. HE —/

A Total Cr: £.0%'2-ug/ml x _54.2- nls 22.2 ug cr

A acid wash: 2,007/ ug/ml x /57,6 nls = é 4 ug Cr
Total = . ug Cr

( 23.7 ) ug x 35.3 SCR/m® = _0.0007 wmg/w cr

( r24 7 ) DSCF x 1000 ug/mg

( 23.7 ) ug % 60 min/hr x ( /9/8 ) DscEw = __//-é  mg/ur cr
(/247 ) DSCF x 1000 ug/mg

( /& ) ma/hr = 0.6%” ng/amp=hr Cr .
( /87 ) amp-hr/hr

Hexavalent Chromium
Source: Sanple No. #_5:' /

A cr*$: 0.940 ug/ml x 5% 2 mls = _2& ug cr+

{ .2/}6' ) uwg x 35.3 ﬁgﬁ‘ﬁ P C, 004/ nqlm3 crts
( +24.7 ) DSCF x 1000 ug/mg

( 2/ 6 ) ug x 60 min/hr x ( (98 ) pscrm = _ (O-&é  mg/nr cx*t
( /24 9) DSCF x 1000 ug/mg _
( _/0¢& ) pasnr B 2.57 mg/amp-hr Cr*¢

( +£.7 ) amp-hr/hr

PACIFIC ENVIRONMENTAL SERVICES. INC.
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SAMPLE RECOVERY OATA

Plane: NADEP

Data: {0"_2_3 "'4'

Sampling Lecation: WELO BLADE &Q; REEL. B HAUST

Sample Type: g’\(a

Ruz Wucher: HB- 2

Sampls Box Number: __56

Clean-up Man: Bm

Job Numbar: €321.00%

Comzanta: LYl S = jR9. 6 = 5169

(B) 22/.7- %2 = 2.5

FRONT HALF

Filtar Nuoher: TEFLON

Descziption of Piiter: C.LEAN

MOISTURE Y #o— #3

RioaL voluse: $8/.3 = 5983 =L Y434 & m
Inicial Velupe: _ S7/-7 m $02.9 = #ER.2 m
Net Voluza: /046 al - 4.5 nl _2:5[ ]
Total H,0: 0.6 - 6./ = g5 —

s’.:"ii:l‘:;:lma é? 6,7 g g g
taitial Voluze ¢7/.- 6 g q g
Net Volusa 25./ g g g
Total Moismure: 23,k

Description of Izpinger Catch:

PACIFIC ENVIRONMENTAL SERVICES, INC.
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Plant: __ NADEP
Date: 1 -2y-9/

Source/Sample Number: HE .- 2

2.

. ¥m(std) = (17.64) (ve)(Y) [_Ppar «+ gamg.sz]
Tm

Ymistd) = (17.64)(/05-523)(r-¢82) [(36-05) + (2 6S [;;,g)]

| (S%Y )
Vm(std) = 103. 7  dscf. '

Volume water vapor collected (standard conditions).

V(lg) = 25&' condensate from impingers and selica gel.
Vw(std) = (0.04707) V¥(lo) = (0.04707)(33- ()

Vw(std) = .59  scf.

Percent moisture, by volume.

Bwg = Vw(std) = { 88 ) =
Vw(std) + vm(std) (/.58 ) « (/85.7)

Bw. = 4.0!S

. Molecular weight, stack gas.

Dry molecular weight.
Md = 0.440(3 CO,) + 0.320(% 0,) + 0.280(% N, + % CO)
Md = 0.440 ( ") + 0,320( ") + 0.280( — )

Md = ZQ_C’ 1b/1b=mole.

Ms = Md + Bwg (18 = Md) = (29 ) + (0 OIS )(18 =29 )

Ms = zg)_]f 1b/1b-mole.

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Plant: NA bEP
Date: [0-24-
Source/Sample Number: A5 -~2-

§. Stack gas velocity average.

Vs(avg) = (85.49)(Cp) (VAP) avg\ /_LBJ_
(Ps)(Ms) |

Vs{avg) = (85.49)(0.8¥)(0-3¢8 { S285 ) ]

| (29.99 10 28.7¥)
Vs(avg) » __20-b  ft/sec.

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

Qs = (60)(Vs)(A) = (60)(20 -k )(e.785 )

Qs = "77Q acfm,

7. Stack vo}umetric flow rate, standard conditions (68 degrees F,
28.92 Hg).

Qlstd) = (17.68)(Qs)(1-Bwg) ips{l
: s

Q(std) = (17.64)(77C (1 =2.0/5) {1‘7.?2 {I
: 32%

Q(std) = __‘Z_Qi_ dscfm.

8. lsokinetic variatian,

M el Lsd (¥l std))
[(Ps)(Vs)(An)(B)(l - Bwg)

%1 = (0.0945) YAY ;;!05-7 ) i
[( 29.99)(26. 0 V(066739 )( 120 (1 - C.0/S )

¢] = ﬂ‘s,% 3

ZI = (X

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Sampling Location: HELO SCKUBPER. Extt rest Date: _/0-24=%

sample Volume: _ /03,7 DSCF Stack Flow Rate: __ 763 DSCFM
hro Test No. E’” o ___»EL
Blank: gample No. HB-Y Mﬁy

A Total cr: _0.9012- ug/ml x _¥32/ uls = __O:S2  ug Cr
B acid wash: _0.00/S ug/ml x _//2./ mls = 5 {% ug Cr

Total Chremium

Source:
A

8 acid wash: Z.g20Z2 ug/ml x /62.5 mls = _% 3 _ug Cr

(7.0

source:

A

/.9

P

CLIENT: BENMIL 4/4 vy
Project No. 432/ 003

Total =
cr*é: 00008 ug/ml ¥ 432.1 mls = __ 0978 ug cr*

ug Cr

sample No. HB -2
Total Cr: 00265 ug/ml x S/é,g mlg = /3.7 ug cr

Total = /7.0  ug Cr

( /7.2 ) ug x 35.3 SCF/w* = _0.9058 ng/w’ cr
( ,s09,7 ) DSCF x 1000 ug/mg

63 = 947 wug/nr cr

( /03,7) DSCF x 1000 ug/mg

(947 ) mamr = __ 0.5 ng/amp-nr cr .
( /.2- ) amp~hr/hr
t

sample No. ;“(g"'z
cr*s: 0.023 ug/ml x 5/%.9 mis = __ /)7 __ ug cr*
(/9 ) uq x 35.3 SCF/m_ = 00640 mg/m® cr
( /03.7 ) DSCF x 1000 ug/mg

(7% = &. (3 mg/hr crt®

( /03,7) DSCF x 1000 ug/mg

( 6.43 ) mg/hr = 0, ¢/ ng/amp~hr Cr*®
( /6.2 ) amp~hr/hr

PACIFIC ENVIRONMENTAL SERVICES, INC.
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PACIFIC ENVIRONMENTAL SERVIGES, INC.

: ZES
Date: (=24 -9
: Sampling Loesavion: HELO RBCADE RUBREL  EXAAST
l Sample Typae: _QJ" 6
. Run Nunbar: H‘B "'g
I Sample Box Numbar: %) .
Clean-up Man: RROWN
l Jeb Nuzbar: U232(.00%
‘ Commants: @ 722 .6 ~ /is’.?. z 44
(B) 2289 — £0. = 168.6
i =
FRONT EALF \
l Piltsr Nuzber: TEFLON
Desczipeion af Filtar: CLEAN
I MOIETURE » y w7 # 3
Impinge , . p
’ um?:omm: 576,0 wm 557. 6wl 467.7 w1
l Initial Volumes _ 5% 5 m sS4 7  wm Y4pb. £ ol
Net Voluzs: /& m 2.9 al 2.9 1
I Teral H50: /S = et 153 7
Silica Gal
Final Velume: wil N, g g q
' Iaitial Volume __ O74. 2 g g g
| Net Voluze 19.9 g q g
l Total Meismre: 35. 2
I Description of Impinger Catch: CLZAR,




BES -

Plant: _ NADEP
Date: /0 -AY¥-9/

Source/Sample Number:__ MR .3

L. Vm(std) = (17.64) (Vm)(Y) [_Phar « mma.s)]
Tm

Ym(std) = (17.64) (108748 y(r o2 ) [(3.05 ) + (2-83/13 ﬂ]

( Syvy )
Vm(std) » _106¢.7 dscf.

2. Volume water vapor collected (standard conditfonﬁ).

V(lo) = 352 condensate from impingers and selica gel.
Vw(std) = (0.04707) ¥(lo) = (0.04707)(35-2)

Vw(std) = /- G scf.

3. Percent moisture, by volume.

Bwg = ____Vw(std) - (-6 ) =
Vwistd) + Vm(std) (l-Gop ) + (/69)

Buy = g.015 .

4. Molecular weight, stack gas.
Dry molecular weight.
Md = 0.440(% CUZ) + 0,320(% 02) + 0,280(% Nz + % C0)
Md = 0.440 (_~") + 0.320( _—) + 0.280( — )

Md = 29.¢C 1b/1b-mole.

Ms = Md + Bwg (18 = Md) = ( 29 ) + (0015 )(18 - 29 )

Ms = 28 8% 1b/1b-mote.

PACIFIC ENVIRONMENTAL SERVICES. INC,

'
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L
,

Plant: NADER
io-A-F1

Source/Sample Number:

Date:

HB-3

5. Stack gas velocity average.

Vs(avg) = (85.49)(Cp)(VAP)[aV9\ /_(.'I'j.)._r ]
(Ps)(Ms ‘

Vs(avg) = (85.49)(C.3¥%)(0.349 522
(29.99)( 28 3F)

Vs({avg) » __2(.( ft/sec..

6. Stack volumetric flow rate, actual conditions (stack

temperature and pressure).

Qs = (60)(Vs)(A) = (60)(20-{p )(0.785 )

s = 970 acfm.

]

a8 -

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

29.92 Hg).
Q(std) = (17.64)(Qs)(1-Bwg) |{Ps
2 [leg]

Q(std) = (17.64)(970 )(1 ~0-%S) [{ 299 ]
{_‘L}szz.

Q(std) = 7@8 dscfm,

8. Isokinetic variation.

2l = (K) __(ls.LLY.an_m_)_
[(Ps)(Vs)(An)(B)(l - Bwg)
2

21 = (0.0945) [ $22.

7] = 22,.2 4

PACIFIC ENVIRONMENTAL SERVICES. INC.

(Z7.99)1(20-1 100 206139) (20 1(1 - 0.6/ )]




BES—

CLIENT: §’EMM¢L./I/4 vy
Project No. #32/.003 M“t}ﬂ, |
Sampling Location: &éw Qfdé,gﬂ_ EXH Test Date: /4-2%4-F/
Sample Volume: {06, DSCF  Stack Flow Rate: 768 DSCFM
Chromium Test No. _3
Blank: ~ Sample No. HE ~ 4[

A  Total Cr: go0/2- ug/ml x _#32/ mls Vd
8 acid wash: 2.g29/5 ug/ml x /2.7 _ mls 0. 77 _ ug Cr

Total = .27  ug cr
cr*é: g.000r§ ug/ml x _¥32/ mls = __ 0. 078 ug cx*

Total Chromiun

Source: | Sample No. ”3 ’5

A  Total Cr: 2,0075 ug/ml x SE4¥ mis = 4.3 ug Cr
B acid wash: Q0025 ug/ml x /L5 & mls = g. 72~ ug Cr

Total = ug Cr

.52~ ug cr

(%% ) uax 35.3 SR/} = _0.00/6 mgmcr

( /06.9 ) DSCF x 1000 ug/mg

2, ] 7. - 267 ng/hr Cr
( /06,9 ) DSCF x 1000 ug/mg

( 26/ ) mamr = 0. /4 mg/amp~hr Cr .
( /8§ 2-) amp-hr/hr

Hexavalent Chromjum
Source: Sample No. /‘/5 -3

A cr*h: 0,0058 ug/ml x _3¥44 mls = __3__37__ ug Cr+¢

¢ 339 ) ug x35.3 scr/p? = _2.00//  ng/md cr*s
( /06,9 ) DSCF x 1000 ug/mg

3,3 A = /tgél mg/hr cr+é
( 6,9 ) DSCF x 1000 ug/mg

( /34 ) masnx = _0./0 _ ugjamp-nur cc*¢
( ,s4£2 ) amp-hr/hr

PACIFIC ENVIRONMENTAL SERVICES, INC.




SAMPLE RECQVERY DATA

Plane: NADE P

Date: 10-23% -9i

Sappling Location: HE E_SURIBBEL ExuAUST

Sample Type: i 6

Run Nusbar: HB-4 (Bl TRAW )

Sanple Box Number: 18 |

Clean-up Man: BQ_O_LUQ

Job Nuzbar: 4221 0=

R (Q E70.8 - /38.7 = 4321

@. (7.0~ 574 = 12,1

FRONT BALY®

Filter Numher: TBF(_ON\

Description af Pilter: £l

MOISTURE "y s & 3

Izpingers
Fizal Voluse: 5220 m §3/.7 = 4973w
Initial volumes __ S67. 0 m =5/ 9 al H97S5  m
Net Volu=e: ~F>—  ml "E‘_—_ al — 02  m
Total Hy0: —5- & —0.2 -

. 84lica Gal .
Final Veluma: é"zf. é g g g
Initlal Volume bb2. 3 q 7 g
Net Voluom 0, i -4 g g
Total Meismre: Q.7

Description of Impinger Cateh: CLEAR

PACIFIC ENVIRONMENTAL SEAVICES. INC.




PACIFIC ENVIRONMENTAL SERVICES, INC.

, ozm -
I SAMPLE RECOVERY DATA
l Plant: NADEP
Data: /O~ 2L -G/
Sampling Locacion: HELL BLADE SCRYBBER EXHAUST
I Sampls Tyre: . C/‘ ©
‘ Run Nusbar: : /L/Q_ 5
I Sample Box Number: 53
Claan=up Man: _g_EOWN'
Job Number: $Y32/.003
_l Comzants: /(/_4? e4/ — 138,/ = 503,0
B) _219.5 — 59,2 = k0.3
I FRONT RALF
l Pilter Nuzhes: TEFLOM
Dagcriprion of Pilter: CLEAN
MOISTURE
1 e e
Impingers ,
Fizal Voluse: 580.5 oy 3880 wm 4835 @y
l Indedal volume:r _ $69.7 ml 586, 2- m 48/, 9 al
Net Voluma: /0.8 al /.8 sl /. & al
l Tozal E,0: /u - /2.6 —> (.2 —=>
Silica Gel
Final Volums: 704 ./ g g g
' Initial Volucze éﬁﬂ, 5 g g g
Net Volucse __LL 6 g | _ g g
l Total Moistmre: 37.8
' Description of Inpinger Catch: CLEAR,



|
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3. Percent moisture, by volume.

4. Molecuiar weight, stack gas.

oS-
Plant: NAQE_]‘"
Date: 10.-25-9/
Source/Sample Number:__ HB.S
1. Vm(std) = (17.64)(ve) (V) [_Ppar + (Aw/13.6)
Tm
Vm(std) = (17.64)(N\V.03¢)(7062) [(30-0) + ( ?.o.)é' /1;,51]
( S3¢

ym(sed) =  U3.7  gsct.

2. Volume water vapor collected (standard conditions).
V(lo) = __3]_6_ condensate from fmpingers and selica gel.
Vw(std) = (0.04707) V(1o0) = {0.04707)(37.8 )
Vwistd) = _-78 scr.

Bwg= ____ VYuwilstd) = (178 ) .
Vw(std) + Ym(std) (78 T + (1157 )

Bw, = _ 0.0/S

Dry molecular weight,

Md = 0.440(% CO,) + 0.320(% 0,) + 0.280(% N, + 3 CO)
Md = 0.440 () + 0.320(_~7T + 0.280( __—)
Md = 29.C  1b/Tb-mole.

Ms = Md + Bwg (18 - Md) = (29 ) + (L 6i5)(18 =29 )
Ms =  2%.3% 1b/1b-mole,

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Plant: Nﬁbgf’
Date: /Jféf;Q/
Source/Sample Number: HE -S

5. Stack gas velocity average.

Vs(avg) = (85.49)(Cp) (VAP) |avg) /..(.T:J_.
(Ps)(Ms)

Vs{avg) = (85.49)(4.3¥) (4 38¢% { 520 ]

(Z1.99)( 24 §%)
Vs(avg) = 21 ¥ ft/sec.

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

Qs = (60)(Vs)(A) = (60)(21 ¥ )(0.785)

Qs = MQ& acfm,

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

Q(std) = (17°54)(°5)(1'B"s).%%iﬂ
3

Q(std) = (17.64)(H68 (1 =405 [{ 29 99 }]
- 520

Q(std) = /2Q5 dscfm.

8. Isokinetic variatfion.

I = (K)| 0 J{Ts)(Vm(std))
[(Ps)(Vs)(An)(e)(l = Bwg)

%I = (0,0045) (S20 yq 37
(29.49¢) (214 )(2.060739 )Y( 120 )(1 = 0 0:S )

1= 9% &

PACIFIC ENVIRONMENTAL SERVICES. INC.
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Sampling Location:

Sample Volunme:

Chromium
Blank:

A4 rTotal

2 acid wash:

CLIENT:

BENMOL- ﬁ/ﬂ(/y

Project No.

HELD SLAUBBEL. Ex i

__ /13,7 ‘pscr

Sample No.

‘ L ]
=

, 113
432/.003 W
Test Date: ﬁ:ﬁ
Stack Flow Rate: __ /00X DSCFM

Test No. 2

He-¥

Cr: L£.90/2- ug/ml x ¥32./ mnls = _{. S2-
% ug/ml x /2. mis = &/

Total = G

ug Cr
ug Cr
ug Cr

cr*s: g 0If ug/ml x 432,/ mis =

0. 073 wug cr*

Iotal) chromium

Source:

Sample No.

HB-S

A Total cr: 4o%7 ug/ml x _303.0 mls
B acid wash: 2.22p¢ ug/ml x j40. 3 mls

(43,

Total

= _%

= 4

ug Cr
ug Cr
ug Cr

. = 0.0/36 ng/m® or

9 ) ug x35.3 SCF/m’.
//3.7 ) DSCF x 1000 ug/mg

3, 008 = _23.4 mg/hr Cr
( #/13.7) DSCF x 1000 ug/mg
( 23.4 ) ma/hr = _& ng/anp-hr Cr .
( =2¢,7 ) amp-hr/hr
Hexava)ent Chromjum
Sourcae: Sample No. HB-5 )
cr*®s L. 06/ ug/ml x $23.0 mis = _30.7 ug Cr*
( 2.7 ) 35. 2 o 00095 mg/m® Cors
( /3,7 ) DSCF % 1000 ug/mg
320.7 y u 7] = _/6:3  mg/nr cr*
(/3,7 ) DSCF x 1000 ug/mg
( /6.3 ) pasnr = _0.75  ngjamp-hr cr*s

( ,7 ) amp-hr/hr

LI
- I TN O aE TS A ) ) G G AN B G T O @ ..

PACIFIC ENVIRONMENTAL SERVICES, INC.




~rgt-TesT

Fipst TraverSe

- TN Gm an

HELO ANODIZE SCRUBBER TEST DATE [0-24-91
TIME AMPS VOL TS AP - Houwrs
B0t 2509
bonn | 275° I 23 Y . 2504,

815 - s | 28042

l @162, L do 2.0 2£04.4

] 3:53 | Je dy 2510.]
g:54 | 8 45 25100.3

i §:55 5 g qs 2.50. 6

| 9weo 5 3 yg 1811, 6

I qio 5 5 ¥ YA 812.6
Quio v F 96 2513.8

| 1120 W 6.5 46 . | 28154
1:d6 7 6.8 46 2.819.2.

l Q43 y RN~ 4¢ 2.62.0. 5
Traq I ¢.s 46 2.520.4

. 150 6.5 4o z82l.0

l Q8! 65 Y¢ 2582.2
A:62 G.5 Hé 252y

1 1283 @8 Ue 25206
1164 6.5 46 2621.8

I

" e 7.7 | 27 (19

i

i

|




!

HEL.O ANODIZE SCRUBBER TEST

it TesT

S,M,,J_ traverse

DATE la/zq/q/

TIME AMPS VOLTS AMP- Howrs
29208
(0 34 25 tn0
Té;;.\”' 16236 |,54% > 26224
| 10 343,95 4y 7 2.52%. 0
1 %% |4 ? 2.523. 6
(o3 1 !
1040 '_}O g 2.826.7
i > ‘o Z2526.0
(0| |1 3% L6 2524.1
l [01d3 7 L6 ! 2.527. 3
' [o:45 % 24 3 2529, ¢
lo 4% |3 2z 29.5 2563). 8
' o LS i 28 2y 25330
lo:55 bolb 36 Z2335.06
! 10256 48 CER 2335.¢
' W02 514 42 537, 1
mes p|d 14 "z 2.5%9.0
'ﬁT“?"‘aP) HI)‘-):'-M -'-)-—— _3_0. LSQZ?
! on HESE
&l 7 8T 2 9 -0 ?,S""Z;
' (7. 54 N q4é sy, 3
12 65 i 18 90 LS4z 6 o
I 120 66 4 U ] 4e 292,73 I~ j
|30 o 5 1= @j/ o 2594, /° b/
1328 |5 1.5 q4o 2845, ~—
l 1310 |3 1.5 qo 78472
- 1§ q4¢C 2. %4%.8
I 13y h. g 1 = 4us, !




Second. TesT

. ' Leps+ Traverse_

HELO ANMODIZE SCRUBBER TEST DATE ([p ,quq[
TIME AMPS VOLTS AMP- /-Jdur-S
- l"{:l'-, 7__5"’?:3
};"\ — 4% 523 S 25973
LB 1\ 9qi3e 5 1y 15 Z5L(1‘.§
l |40 A 1B 2843 1
| [y 2! by zo 25449. 3
l lqi22 i 14 Z7 254.8
TR | o= 3% 25850.2
I 1qr2q |2 =% 9) 25%0.5
QL 26 Y 1o 41. 8§ 2.56]1. |
l 43 w9 92 25322
144 o i A 4.5 7 854, 7
| jdsé  |iv 8 4z. S 25527
1522 || 4 Y2 & 2559. %
.%‘g‘f"‘" |Gel — —_ 2554.9
—~+ 1506
) 4s 2560.5
i 1515 |3 46 2.562.2
(520 |4 8 dé 2563.3
| 1S 24 g q) 25643
l 19425 & q) Z544.5
l bo q.'! [5:8




HELO ANODIZE SCRUBBER TEST

Sprond tEst
Second tra verse

DATE | o -2Y~9!

TIME

AMPS

VOLTS

est E"d-

[580

— |65 3
16567

\559
\beoo
| & oA

e O
((9‘2.0
1 G >&
Y.

| ;b 5o
l¢ 85
16 56

[ 57
16 572

90
44
a}q
yH
"')5
S
Qs

qy

93.5

43. &
435
U35

> 864 . F

25447
2.868.5

256 5%
18¢¢- |

256¢. %
2567 §
2 5%®. 7
2513, 3
72%%2¢.2

751.0
~ 580, &
> 4%2.9

283\, 2
2.5%). ¢

.S~




Thirde —’:6 5T
Lorst Traverse

HELO ANODIZE SCRUBBER TEST | pate [¢-2-49~ 41
TIME I AMPS YOLTS
T gy | S v | 3T
il \7(F - [ F "z 2585
1319 e oy 2.572.9
(120 10 0y 44 28532
(€33 (1= 8 958 2.586.4
1gds  |ic ® 44 726%1, 0
1555 |i0 46 2571. 1
|10 8|5 8 45 2.313.53
191 0 |5 8 4s 25‘1_4-5'
1915 |1 8 945 2.595.%
(116 | % 4§ 25%6.0
Teil  Loja 3 g S 25963
&n '
o 9 4.2~




HELQ ANODIZE SCRUBBER TEST

-

Thoed. TesT
Seond. Thaveric

DATE | - 24 -4

IT\ TIME AMPS VOLTS Amp - Hovrs
4+iﬂ— 41938 |1 e° (o 2596.4
] 1931 |1 24 42 15175
. VAl o g |2 L{“{' 25t ?
1980 [0 1o 45 2.600.4
j 2600 |19 & 4y 2603.0
Zelo o le g 2606.6
l < p 28 DIREX | 2 616. 7
Zo30 |7 (6 Ho.5 26 (5.1
l 2e3F || e 4o- 2618 2
Test _|— 223% | & qo 2418.6
=n
bo 22,2~

2.0
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