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NEESA 2-197 AUGUST 1992
CHROMIUM EMISSION TESTS RESULTS
BUILDING 32 PLATING FACILITY

BAAQMD AUTHORITY TO CONSTRUCT: 574
NAVAL AVIATION DEPOT, ALAMEDA

By:
Bryan Harre
Naval Energy And Environmental Support Activity
; 1001 Lyons St. Suite 1 - ,
i Port Hueneme, California 930434340

DSN 551-3542 or Commercial (805) 982-3542




EXECUTIVE SUMMARY

The Naval Energy and Environmental Support Activity performed chromium
emigsion tests on chrome plating and chromic acid anodizing operations,

sources 53201 thru $3209, at Building 32, Naval Aviation Depot, Alameda,
California, We performed the tests from the eighth through the twelfth of
June, 1992,

Ve measured outlet emission
control devices A3207, A3212 and
emissions-between the wet serubbe

s on lines G, L, and M, which correspond to
A3213 respectively. We also measured
v and fiber bed filter on lines-G,L and M.

The table below summarizes the test results,

SUMMARY OF RESULTS

AVERAGE CHROMIUM AVERAGE GHROMIUM ¢////
SAMPLE EMISSION RATE EMISSION FACTOR

LINE SOURGE LOCATION (mg/ht) (mg/Amp-hr)
G $3201, §3202  OUTLET < 3.90 < 0.0133 F:___prDD
L $3203, S3204, OUTLET 3.49 0.0006

$3205
M $3206, §3207, OUTLET 1.93 0.0005

§3208, $3209
G §3201, 53202  MIDDLE 689.10 1.7899
L $3203, S3204, MIDDLE 1313.40 0.2189

$3205
M $3206, $3207, MIDDLE : 821,02 0.2028

$3208, §3209

Note: Results based on Geochemical testing total chromium analysis,

Sources 53201 through $3209 com

ply with Bay Area aAir Quality Management
Districe's 0.015 mg/Amp-hr chromium emission limit,

¥
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1.0 INTRODUCTION

The Naval Energy and Environmental Support Activity (NEESA) performed
chromium emission tests at Building 32 Plating Facility, Naval Aviation Depot
(NAD), Alameda, California. We tested sources 53201 to §3209 as required by
BAAQMD Authority to Construct 574. Appendix A is a copy of the Authority to

Construct. We measured chromium emissions from three tank ventilation exhaust
lines (G, L, and M).

2.0 BACKGROUND

NEESA performed emissions tests at this facility in april of 1991. The
facility met the emission limit during those tests. The location of the
existing test ports were approximately.l/2 a diameter from the nearest (//
disturbance. In order to get a more fully developed flow profile, NEESA had
stack extensions manufactured. Drawings of the stack extensions, as well as
of the ventilation systems are provided in Appendix B.
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3.0 SOURCE EMISSION TEST SCHEDULE

Figure 1 shows our emission test schedule. During tests where two
probes were in the stack (in approximately the same plane), the minimum
distance between one probe nozzle and the other probe was 5.2 inches,

Table 1 lists the hard chrome plating and chromic acid anodizing tanks
ventilated by exhaust lines G, L, and M. All exhaust lines are contrelled by
a8 demister, a wet serubber, and a fiber filter bed. Appendix B contains
plating shop design drawings and schematics of each control device.

TABLE 1: EXHAUST LINES AND PROCESS TANKS

Control Tank Sourge = Area Contents Temp
Exhaust Line - Process Devices® Rect. Gals (ft) (oz/gal) (°F)

G - Chromic Acid Anodize A3207 G-1 83201 2400 16 x 4 10-12 Cr03 95
G-2 53202 1200 8 x 4 10-12 €r03 95

L - Hard Chrome Plate A3212 L-1 §3203 1400 8 x &4 30-33 Cr0o3 140
L-2 §3204 1400 8 x &4 30-33 Cr03 140
L-3% 53205 1500 7 x &4 30-33 Cro3 140
L-4% 83205 1500 7 x 4 30-33 ¢x03 140
M - Hard Chrome Plate A3213 M-1 83206 700 6 x 3 30-33 Cr0o3 140
M-2 S3207 700 6 x 3 30-33 Cr03 140
M-3 83208 700 6 x 3 30-33 Cr03 140
M-4 83209 700 6 x 3 30-33 Cr03 140

& Control system identification numbers from Authority to Construct 574,

Source identification numbers from Authority to Construet 574.
€ Tank rectifiers L-3 and L-4 are on one tank $3205 (14 x 4).

We performed two outlet tests and one midline (between the wet scrubber
and the fiber filter bed) test on line G. Line G ventilates two chromic acid
anodizing tanks, sources 53201 and $3202. During tests on line G, plating
shop personnel placed aluminum sheets in anodizing tank G-1 and in anodizing
tank G-2. The tank load data sheets in Appendix C contain descriptions of
parts loaded into the tanks.- During the test, tank G-2 failed to reach
operating temperature because the heating element burned out. After the first
load of aluminum sheets, tank G-2 was no longer included in the test because
the plates placed in tank G-2 were only partially anodized. Therefore, the
amps from tank G-2 were not included in the emission calculation for line G,

The test length was increased by two hours to compensate for the failure of
tank G-2..

We performed two outlet emission tests and two midline tests on line L.
Exhaust line L ventilates three hard chrome plating tanks, sources §3203,
§3204, and S3205. During the source tests, plating shop personnel plated lead
anodes to generate amperage load due to a low workload.




We performed two outlet tests and two midline tests on line M. Line M
pulls air from four hard chrome pPlating tanks, sources §3206, s3207, $3208,
and §3209. During the source tests, plating shop personnel plated lead anodes
to generate amperage load due to a low workload. :

3.1 CHROMIUM EMISSION TEST PROCEDURE

Sampling procedures and equipment coincide with the Environmental r

Protection Ageney (EPA) Methods 1, 2, 4, and 5 described in the Code of
Federal Registrations, Volume 40, Part 60, Appendix A, of 1 July 1988 and '
-~~—-—~Cali£ornia—Air-ResourcesvBoard_écARB)-Hethod_A25 (revised-wet impingement--... ... .. . __
method),

EPA Methods: _ .
1: Sample and Velocity Traverses for Stationary Sources. ‘
2: Determination of Stack Gas Velocity and Volumetric Flow Rate.
"4: Determination of Moisture Content in Stack Gases,
5: Determination of Particulate Emissions From Stationary Sources. -

CARB Method:

425: Determination of Total Chromium and Hexavalent Chromium Emissions From
Stationary Sources.

The following comments briefly describe our test procedures and document
any variations from the reference methods.

filter holder is unheated and is located between the third and fourth -
impingers. A teflon coated Fallflex T60A20 filter is used. The first and
second impingers contain N_so solution instead of water.
The transition from the glass probe liner to the first impinger is either

glass or flexible teflon tubing. We do not heat the probe,

We initially wash the sampling train at our laboratory using the
following procedure. After a detergent wash, we soak all Parts with 1:1 HNO
for a minimun of three hours, rinse with defonized water, and finally rinse

with 0.1N NaOH solution., We do not analyze probe liner Preparation rinses for
chromium, ' -

Two third party laboratories analyzed the samples. In general, the labs
used a flame atomic absorption spectrophotometer which can detect chromium
concentrations in the lower Ppn range. For samples below the ppm range,
Geochemical Testing used a graphite furnace, while TMA/ARLI used icp. Both of
these instruments can detect chromium comecentrations in the lower ppb range,
For the control device outlet and midline samples, the first impinger

solution, the second impinger solutiom, and the probe wash were combined and
analyzed as one solution,

We assumed all chromium emissions to be hexavalent and analyzed the
samples for total chromium,

I
. The CARB 425 sampling train is a medified EPA Method 5 train.  The )
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DEPARTMENT OF THE NAVY

NAVAL AVIATION DEPOT
NAVAL AIR STATION

ALAMEDA, CALIFORNIA 9480118021 IN REPLY REFER TQ-

5090 :
Ser 610/2178

SEP 0 2. 1992

Mr., Julian Elliot

Bay Area Air Quality Management District
Permit Services Division

939 Ellis Stredat

San Francisco, Ca %4109

Dear Mr. Elliot:

Enclosure (1) is a copy of the Naval Energy and Environmental
Support Activity Report 2-197 of August 1992 giving the chromium
emissions test results for chrome anodizing and plating tank lines
G, L, and, M in Building 32. The emission tests were performed by
the Naval Energy and Environmental Support Activity in June 1992 in
compliance with the Bay Area Air Quality Management District permit
condition Item 11 for the Plating Shop in Building 32. The report
shows that the hexavalent chrome emissions from tanks S3201 through
§3209 in lines G, L, and M did not exceed the permitted limit of

0.015 milligrams/ampere-hour as required in permit condition
Items 1, 2, and 3.

The point of contact at this Activity is J. Tuan (Code 612) at
(510) 263-6293.

Sincerely,

Head, Environméntal
Engineering Division
By direction of the
Commanding Officer

Encl:

(1) Report NEESA 2-197
Copy to:

Mr. Scott Lutz

BAAQOMD

Permit Services Division

Ms. Nora Lew(ﬁ?fﬂzg;ck McClure )
BAAQMD

Enforcement Division Pt e e e
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4.0 CHAIN OF CUSTODY

LINES G, L, M

Sample Collection:
Tank Load Data:
Sample Recovery:
Sample Transport:

Sample Analysis:“

Ernie Vasquez

Newton, Harre, Saunders,
Yee

Newton, Yee

Harre, Saunders

Thermo Analytical Tne,
160 Taylor

Monrovia, cA 91016
(818) 357.2247

Forrest Walker
Geochemical Testing
RD#2 Box 124
Somerset, PA 15501
(814) 443-1671

Yee, Petrie, Comstock
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5.0 RESULTS

Table 1 (section 3.0) lists chromium Process data for each exhaust line,
Table 2 shows chromium emission test results. Table 3 displays other emission
test data. The test results pPresented in Table 2 are based on total chromium
analysis performed by Geochemical Testing Laboratory in Somerset, A
Pennsylvania. We had all emission test samples analyzed by two laboratories,

The first lab, TMA/ARLI in Monrovia California, had suspiclous results
concerning the amount of chrome in the NaOH blank, in M-out-1, and also had a
high detection limit of 007 mg/l., The NaOH blank was reagent grade, and

-should not have_had,so,high a concentration of chrome., 1In fact, according to

their results, it had g higher concentration of chrome than outlet tests
G-out-1 and G-out-2, We expected the result for M-out-1 to be comparable to
M-out-2 because the tests were performed simultaneously. Also, the results
from M-out-1 sheuld have been comparable to L-out-1, and L-out-2 because the
Processes and the process conditions were similar. Instead of being similar
to the other tests, M-out-1 was off by an order of 10. TMA/ARLI reanalyzed M-
out-1 and obtained the same result. Another problem with TMA/ARLI was the

high detection limit 0.007 mg/l. This detection limit would not show
compliance for line G, :

We suspect that TMA/ARLI mixed up the samples during preparation.
Fortunately, before we delivered the samples to IMA/ARLT we took 50 ml back up’
aliquots of each souree test sample, After TMA/ARLI's results were determined
to be unreliable a second lab, Geochemical Testing, was contracted to do the
analysis of the back up aliquots, Geochemical’Tescing appears to have more
reliable results with a detection limit of 0,002 mg/l. Appendix D containg
laboratory analysis results for all emission test samples, ampere-houyr
calculation sheets, and sample ealeulations.

The results are the same as the April 199) test. The higher numbers for
line G are due to the low amps produced during the source test and the higher
detection limit of the lab, With the efficiency of the Ceco fiber filter bed
(approximately 99.7%), it is very difficult to detect chrome at the outlet,

Appendix E lists our HP-41C caleulator program "Nomokin® used instead of
8 nomograph to detemine isokinetic sampling prarmeters during tesing,

Appendix F contains equipment calibration sheets, Appendix G contains resumes
of NEESA test personnel.




TABLE 2: CHROMIUM EMISSION TEST RESULTS +
CHROMIUM  AIR CHROMIUM CHROMIUM ' 1
SAMPLE . SAMPLE  EMISSION AVERAGE EMISSTON BAAQMD |
WEIGHT  VOLUME  RATE  AMPERES  FACTOR  SOURCE
TEST (mg) (n3) (mg/hr)  (Amp) (mg/Amp-hr) IDENTIFICATION .
G-OUT-1 < 0.00065 8.168 < 3.677 295 < 0.0125 53201,53202 | f
G-OUT-2 < 0,00075 8.358 < 4. 136 295 < 0,0140 " _
AVERAGE < 3.907 ' < 0.0133 1
| i
GMID-1. 0.04843  3.229  689.102 385  1.7a99 S |
. _ ’ "!
L-OUT-1  0.00068 11,824 2.610 €000  0.0004 53203 THRU S3205 i
L-OUT-2  0.00116 11.842 4.360 6000  0,0007 " ‘
AVERAGE 3.485 0.0006 A
- L-MID-1 voID ]
L-MID-2  0.08075 2.833 1313.402 6000  0.2189 " _
M-OUT-1  0.00082 11,129 2.050 4050  0.0005 $3206 THRU $3209 !
M-OUT-2  0.00071 11.182 1.800 4050  0.0004 "
AVERAGE 1.925 0.0005 -}
M-MID-1  0.08303 2.598 896,120 4050 0.2213 "
M-MID-2  0.06982 2.706  745.910 4050 0.1842 "
AVERAGE - 821.015 0.2028

Note: Results based on Geochemical Testing total chrome analysis,

TABLE 3: CHROMIUM EMISSION TEST DATA ‘]

NOZZLE  SAMPLE . ATR SAMPLE STACK  STACK :

DIA.  TIME VOLUME % H20 FLOW VELOCITY Iso }

TEST SQURCES (in.) (min.) (dsef) (%) (dscfm) (fpm) (%) -

G-OUT-1 §3201-2 0.264 360 288.42 1.5 27237 2240 97.3 ]
G-OUT-2 » 0.264 360 295.13 1.5 27197 2232 99.7
G-MID-1 » 0.250 120 114,03 1.6 27045 2881 99 2

L-OUT-1 $3203-5 0.273 480 417.50 1.9 26872 2184 100.2 i
L-OUT-2 = 0.277 480 418.14 1.9 26136 2122 1002
L-MID-1 = 0.233 120 134.30 1.9 26748 2818 136.0

L-MID-2 = 0.233 120 100.04 1.9 27119 2860 99.9 )

M-OUT-1 $3206-9 0.264 422 392.99 1.9 16429 2378 102.6 ;
M-QUT-2 » 0.264 432 304.g4 1.9 16745 2419 101.6
M-MID-1 = 0.233 120 91.73 1.9 16500 2652 9.7

M-MID-2 = 0.233 120 95.57 1.8 17016 2762 99 7 E
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APPENDIX A

AUTHORITY TO CONSTRUCT



. .
BAY AREA AIR OQUALITY
MANAGEMENT DISTRICT |

-

ALAMEDA COU™TY January 4, 1999
Edwara R, Campbel

Shirtey J. Campyel . .
(Crairperson) )
Ff.';‘:‘;_‘g;f;_ Commander, Western Division
. Naval Facilities Engineering Command
CONTRA COSTA COUNTY B 2
Paul L. Caaper L. Box 727

(Secrecary) San Bruno, CA 94066-0720
Sunne wngny McPrak

‘ Mﬁ%fnglu-lx” Attention: Ron Sommer, Code 1824RS

) m::aﬁ?.':n Application Number: §74

SAN FRANCISCO COUNTY Equipment Location: NAS, Alameda
Harry G. By
Jim Gongater

SAN MATEQ COUNTY
Gus J N . .
e S Thisis your Authority 1o Construct the fallowing;

SANTA CLARA COUNTY

Gentlemen:

mgm glevmqe' 83201 Chrome Anodizing Tank (G1), 2400 gal., 2000 amperes, Bldg 32,
Roberts M- brugrian abated by A3207, Serubber/Fiber Filler System, Viran, 23,976 CFM;
Svsanne witson .
SOLANO COounTY S$3202 Chrome Anodizing Tank (G2), 1200 gal., 1500 amperes, Bidg 32,
e e abated by A3207, Scrubber/Fiber Filter System, Viren, 23,976 CFM;
s%u::"o‘m'a?mw 53203 Chrome Plating Tank (L1), 1400 gal., 5000 amperes, Bldg 32, abated by

A3212, Serubber/Fiber Filter System, Viron, 24,785 CFM;

$3204  Chrome Plating Tank (L2), 1400 gal., 5000 amperes, Bidg 32, abated by
A3212, Scrubber/Fiber Filter System, Viron, 24,785 CFM

-k

83205 Chrome Plating Tank (L3/4), 1500 gal,, 5000 amperes, Bldg 32, abated .
by A3212, Scrubber/Fiber Filter System, Viron, 24,785 CFM:

S32085 Chrome Plating Tank (M1), 700 gal., 2500 amperes, Bidg 32, abated by
A3213, Scrubber/Fiber Filter System, Viron, 14,288 CFM;

83207 Chrame Plating Tank (M2), 700 gal., 2500 amperes, Bldg 32, abated by
A3213, Scrubber/Fiber Filter System, Viron, 14,285 CFM

O — | R

S3208 Chrome Plating Tank (M3), 700 gal., 2500 amperes, Bldg 32, abated by
A13213, Scrubber/Fiber Filter System, Viron, 14,285 CFM;

83209 Chrome Plating Tank (M), 700 gal., 2500 amperes, Bidg 32, abated by
A3213, Scrubber/Fiber Filter System, Viron, 14,285 CFM;

AR L.'\l"-

83210 Vapor Solvent Cleaner {H1) with treezing freeboard chiller, Bidg 32;

8azn Vapor Solvent Cleaner (S9) with freezing freeboard chiller, Bidg 32;

-
. | Enclosure (1) 4
' 939ELLIS STREET + SAN FRANCTSCD, CALIFORNIA 84109 « (415) 7716000 o
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. District Regulation 3 requires a fee for each

Application 572
January 4, 1990
Page 2

83212  Selvent Wipe Cleaning Operations, Bidg 32;

83221 Abrasive Blasting Glovebox, Universal ABM, PDH-DCS500, Bldg 32,
sbated by A3221, Cycleone/Baghouse, Universal, 500 CFEM;

83222  Abrasive Blasting Glovebox, Universal ABM, PDH-DC500, Blidg 32,
abated by A3222, Cyclone/Baghouse, Universal, 900 CFM;

§3221 Abrasive Blasting Glovebox, Universal ABM, PDH-DC500, Bldg 32,
abated by A3223, Cyclone/Baghouse, Universal, 500 CFM:

S3224  Abrasive Blasting Glovebox, Universal ABM, PDH-DC200, Bldg 32,
abated by A3224, Cyelone/Baghouse, Universal, soo CFM;

S3225 Abragive Blasting Glovebox, Universal ABM, PDH.DC200, Bidyg 32,
abated by A322s, Cyclonelaaghouse, Universal, 900 CFM.

Operation of this equipment will- be
Conditional Autherity 1o Construet,

Notifieation

Please notity the District by letter at |
equipment is to take place so that we may
verify conformanee with the Authorigy t16:Cans
the source for testing or other purposes, Operation of equipment withaut prior written

notification to the Distriet or beyond the start-up period without 3 Permit 1o Operate
may result in enforcement action,

Stan-Up Period

After receipt of the Start-up letter required above, this Adlhomy to Construct
authorizes operation during the Start-up period from the date of initial operation noted
In your start-up letter until the Permit to Operate is Issued, up to a maximum of 60

days. All conditions (specitic or implied) of the Authority to Construet arg in eflect
during the start-up perlod,

subject 1o the specifie conditions attached to this

Fees

new Permit 1o Operate. You will be

Invoiced upon receipt of your start-up letter, No permits will be issued until al

outstanding fees are paid,

o
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Application 574
January 4, 1990
Page 3 )

Implied Canditions

In the absence of Specific permit conditlons to the cbmrary. the lhroughpuls. fuel ang

material consumptions, Capacities, and hours of Operation deseribed |n your permit ?

application wiy be considered maximum allowabile limits, A Rew permit win be i
" required befare any Increase In thesg Parameters, or change in raw Material handley,
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Attached |5 5 list ot Sources that have been evaluated ang are currently exempt from
Permit fequirements, T ese sources will be entered in our files s exempt sources,

Thege exemptions are not permanent; g change in equipment operation or in Distriet
regulations may require Permits in the future. In addition, source test data reqtilreg
by this Autherity 1o Construet may Initlate furthe, Permit review it significant emissiong
are found to oceur, Please note that these examptions only apply to permits,

quipment must be operated and maintained in compliance with any applicaple
District Regulatian,

Carresgondengg

Please include your application number with any correspondence with the Distriet
regarding thisg Mmatter, It you have any questions on this matter, please caj Scott Lutz,
Alr Quality Engineer, at (415) 771-6000, exension 212,

amria s nay

worroad

LT TN [T PER )

Very truly yours,

Milten Feldstein
Alr Pollutian Control Qtficer

g i
by d ’[-\_d I"".':-;.\..;.e.'-..‘ :
Permit Services Division Z

€& Mg Jomes, Department of Health Services =~ = T
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CONDImONS oF AUTHORITY TO CONSTRUCT NO. 574

§3201-320: = - T

sﬁall hot be operated unless emissions of
heravalent chromium tram 53201 ang 02 are apatey by A3207, Scrubber/Fiber Filter

alned and kept in
2

replacements, Vendor fecommendations shouid be followed tor operational and
Maintenanee items. This document shajy Include aet;

action limits and/or alarm set-points, and
Plans to test appropriate Parameters reqularly,

5. Pressure drop acrogs each Fiber Filter unit shall be maintained at a differentiaj pressure
. Notless thap g inches w

-G and not greater than 12 Inches W.C. Pressure shall be
measurgg weekly upsire

am of each d'ernister. downstream of each water Scrubber, and
upstearmn of each fiber filter ynjy for each eh

rome abatemery System (43207, A3212, and
A3213). These Pressure Mmeasurements g

hall be recardeq Weekly and ghajl comply with
the limitg above or approved alternative limits Slipulated in the Operations and
maintenance plan, _

9 and Anodizmg Tanks, 83201-3209. shall not emit greater than; 905 grams .
on a combined basis,

Consume greater than
coambined bagis,

condition , A tank shall not be Operated unless it asscciateg
totalizing amp-hour meter is fecording Proparjy. Amp-hour readings shall be fecorded in g
Pracess log for each plating ang anodizing tank on 5 Mmonthly basis, These records ghaj|
Show compliance with Condition 7 above, .

-

-
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date emission i grams for each ling, The monthly amp-houy consumption ang emission *
factor based on the results of the Most recent soureq togt required by Conditions 10 ard

11 below shaj) be used to Calculate the mass of hexavalent chromium emitted for each
li '

10, Within 60 days of e start-up of Chrome Plating ang Anodizing Tanks, $3201.3208, Navg
Aviation Depot, Alameda shal periorm a District approved source test of these tanks ang
ed abatement Systems A3207, A3212, and A3213. This soy

§
g
]
g

]




83210: -

-1.

83211;
1.

S3212;

S3z221:

§3222:

83223;

8§3224:;

$322s:

The.net solvent used at Vapor Solvent Cleaner,
calendar year. The Navy shall maintain seivent
of soivent added 1o the equipment, solvent recovared for disposal or reclamation, and
net solvent usage, These records shall be summarized on a quarterly basis and on an
annual basis. These records must be retained for at least two years and be avallablg for
review by the BAAQMD.,

$3210, shall not exceed 185 gallons per
usage records that indicate all qQuantities

Whenever $3210, vapor solvent cleaner, Is In operation, the refrigerant contained in the
freeboard chiller shall be maintained at a temperature of less than minys 10°F (except
tor normal defrost perlods). Naval Aviation Depot shall install and maintain a
temperature indicator that demonstrates compliance with this temperature limitation;

The net solvent ysed at Vapor Solvent Cleaner, $3211, shail not exceed 185 gallons per
¢alendar year, The Navy shall maintain solvent usage records that Indicate all quantities
of solvent added to the equipment, solvent recovered for disposal or reclamation, and
net solvent usage, Thege records shall be summarized on a quarterly basis and on an

annual basis. These records must be retained for at least two years and be avallable for
review by the BAAQMD. "

Whenever S321 1, vapor solvent cleaner, Iz in operation, tha refrigerant contained in the
freeboard chiller shall be maintained at a temperature of less than minus 10°F {except
for normal detrost Periods), Naval Aviation Depot shall Install and maintain a
temperature indicator that demonstrates compliance with this temperature limitation,

at the equipment, soilvent recovered
for disposal or reclamation, and net solvent usage. These records shall be summarized

on a quarterly basis and on an annual basis. These records must be retained for at least
two years and be available for review by the BAAQMD,

Abrasive Blasting Glovebox, $3221, shall not be op
matter from $3221 are abated by AJ221, Dust Filtra
equipment shall be properly maintained and kept |

erated unless emissions of particulate
tion System. This abatement
N good operating condition at ali times,

Abrasive Blasting Glovebox, $3222, shall not be o
matter from $3222 are abated by A3222, Dust Filtr
equipment ghall be property maintained and kept

perated unless emissions of particulate
ation System. This abatement
in good operating condition at all times,

Abrasive Blasting Glovebox, 83223, shall not be operated unless emissians of particulate
matter from S3223 are abated by A3223, Dust Filtration System. This abatement :
equipment shall be properly maintained and kept in good Operating condition at all times,

Abrasive Blasting Glovebox, S3224, shall not be Operated unless emissions of paniculate
matter trom $3224 are abate

d by A3224, Dust Filtration System. This abatement
equipment shall be properly maintained and kept In good operating condition at all times,

Abrasive Blasting Glovebox, S3225
matter from $3225 are abated by A
equipment shall be properly main

+ shall not be operated unless emissions of particulate
3225, Dust Filtration System. This abatement
tained and kept In good operating condition at all times,
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$3231
$3232
S3233
$3234
$3213s
§3236
T§§23}
§3z238
§3239
S3240

S3241

S3242
83243

S3244
83248

53246

$3247

EXEMPT SOURCES, APPLICATION &§74:

Based on the data submitted in this appllcaubn. tha- folla\:vinQ sources are currently exempt from
permit requlremer_lts in accordance with the indicated Regulation:

Anedic Strip Tank (C1), air agitated, 600 gal., 12.5% CrOy/6% HyPO,, Bidg 32 (exempt
per Reg. 2-1-127.3);

Chromic Pickle Tank (E4), air agitated, 400 gal., 19% Cr0O,, Bldg 32 (exempt per Reg.
2-1.118.5); .

Magnesium Conversion Coating Tank (E6), air agitated, 600 gal., Dow 7 (19%
Na,Cr;0,), Bidg 32 (exempt per Reg. 2-1-118.5, 2-1.115.2.2);

Aluminum Conversion Coating Tank (Fa), air agitated, 800 gal., Iridite (1% CrO.), Bldg
32 (exempt per Reg. 2-1.1 18.5, 2-1-119.2.2);

* Chromic Acid Oxidizing Tank (J4), 250 gal., Bidg 32 (exempt per Reg. 2.1-118.5, 2.1-

119.2.2);

Cadmium Canversion Coating Tank (Q3), 300 gal., 1% Na,Cr,0,, Bldg 32 (exempt per

Reg. 2-1.118,5, 2.1-1 19.2.2);

Miscellaneous Cleaning and Activation tanks (K1, K3, & Kq), Bldg 32, abated by
A3211, Water Serubber, Viron, 13,376 CEM (exempt per Reg. 2-1+1 18.5);

Stainless Sleel Passivate Tank (K6), 21% HNO,/2% Na,Cr,0,, Bidg 32, abated by
Ad3211, Water Scrubber, Viron, 13,376 CEM (exempt per Reg. 2-1-1 18.5);

Copper Bright Dip Tank (K8), 20% Cr0O,, Bldg 32, abated by A3211, Water Scrubber,
Viren, 13,376 CFM (exempt per Reg. 2-1.1 18.5);

Cadmium Plating Tanks (T3 and T4), 3% Cadmium/14% NaCN/2.5% NaQH, Bidg 32
(exempt per Reg. 2-1.1272.3);

Nickel Acetate Tank (J11), alr agitated, 600 gal., Bldg 32 (exempt per Reg. 2-1-118.5);

Nickel Sultamate Plating Tanks (N1, N2, N3, N6, 0§, 07, & §7), air agitated, 34%
Nickel Sulfamate, Bldg 32 (exempt per Reg. 2-1-127.3);

Electroless Nickel Plating Tanks (Ps, P7, & Pg), 2% Nickel Sulfamate, Bidg 32 (exempt
per Reg, 2-1.127.3); '

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

1-127.3);

Copper, Tin, and Silver Plating Tanks, (R6, RS, U2, & U3), Bidg 32 (exempt per Reg. 2-

Caustie Electrociean and Stripping Tanks (81, B3, & B4), Bldg 32, abated by A3202,
Water Scrubber, Viron, 11,368 CFM (exempt per Reg. 2-1.118.5, 2-1-127.3);

Alkaline Eiectroclean and Acid Etching Tanks (01, & 03-7), Bldg 32, abated by A3204,

* Water Scrubber, Viron, 29,096 CFM (exempt per Reg. 2-1-118.5, 2-1-127.4);

A-7



S3248

§3249

83250
$3251
83252
§32s3
53254
83285

53256
$3257

83258

83289

53260

Sulfuric Acid Anodizing and Dye Tanks (11-8), Bldg 32, abated by A3209, Water
Serubber, Viron, 14,970 CFM (exempt per Reg. 2-1-119.2.2);

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

" Miscellaneous Elching and Stripping Tanks (A1, A3, €3, C5, €7, 03, P3, O1, R3, §3,

S5, Us, Us, & U9), Bidg 32 (exempt per Reg. 2-1-127.3 & 4);

Miscellaneous Cleaning and Surface Preparation Tanks (E1, F1, H2, HS, J2, J8, 01,
P1, R1, 51, TS, T7, & U1) Bldg 32 (exempt per Reg. 2-1-118.5);

Space Heater (MU1), 3.75 MMBtu/hr, Natural Gas, Bidg 32 {exempt per Reg, 2-1.
114.2);

Space Heater (MU2), 3.75 MMBtu/hr, Natural Gas, Blidg 32 {exempt per Reg. 2-1-
114.2); ' .

Space Heater (MU3), 3.75 MMBiu/hr, Natural Gas, Bidg 32 (exempt per Reg. 2.1«
114.2);

Space Heater (MU4), 3.75 MMBlu/hr, Natural Gas, Bldg 32 (exempt per Reg, 2-1-
114.2); .

Space Heater (MUS), 0.8 MMBtu/hr, Natural Gas, Bldg 32 (exempt per Reg. 2.1-114.2);
Space Healer (UH1), 0.1 MMBtu/hr, Natural Gas, Bidg 32 (exempt per Reg. 2-1-114.2);

Space Heater (FUR1), 0.1 MMBtu/hr, Natural Gas, Bidg 32 (exempt per Reg. 2-1-
114.2); .

Heat Treat Ovens, Electrie, Five Unils (QV1-5), Bldg 32 (exempt per Reg. 2-1-116.3);

Plastic Dip Tanks, (TWX1 & TWX2), Bldg 32 (exempt per Reg. 2-1-119.4).

A-8 A
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APPENDIX B
STACK AND VENTILATION DRAWINGS
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APPENDIX C
FIELD SAMPLING DATA
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l TANK LOAD DATA SHEET %
' pare:_| (0 ér\.(fv\e, > TEST RUN NO: 3
Y TEST RUN NO: h
l |ery- bR * l(b TEST RUN NO:
-~ M'm/{,; b TEST RUN NO:
l | I | TEST RUN NO: -
l TEST RUN NO:
l PROCESS DESCRIPTION A
| Tank Number '
. Process Q)’O-s A”JQJD(% |
Temperature 1y
I Agitation -a;'
Fume
I Suppressant
Ventilation
I System -
Performance
Load ' o
l Surface ' |
' ) Area - ' oo : . g
= oo~ Comments ‘=~ _,I "*fd“" Al $/u.¢f3 SR — "[ g, - / . Z'_—.""‘ 1. - i
I . lo-r 240 sk V2T At fhsr bnt
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TANK LO
AD DATA SHEET (CONTINUED)

TANK NUMBER 7"',7,,.
TIME (INIT) @56-/ ‘5“'?" 6'-’ —
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TANK LOAD DATA SHEET (CONTINUED) hsheeds b0xu3 x’

sheet -
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PRELIMINARY VELOCITY TRAVERSE DATA SHEET

yd .
DATE: £/ /e 7 READ BY: DISTURB | DISTANCE A: £t/dia

3

AVERAGE VELOCITY HEAD oP ~ [(2/iF)/n)2 = __ _ Y
AVERAGE STATIC FRESSLRE = (TP, )/nw_ — 23

AVERAGE CYCLONIC FLOV ANGLE = (Za)/n =
-4 "

i
i
]
1 ~
BASE: v £/ L A |t DISTANCE B: ft/dia
l nv:wxﬁ%«i{) /é/g/_ﬂ i -+ [ r——— 2¢f
source 10: LINE & M TRAVERSE FTS .USED, n: 24
' " |ap conTROLS: 'g?nwreit E CIRCULAR DIAMETER: Z/SZ in
. | TEST SITE: rmim /Al — | t |pISTURB | RECTANGULAR L x W: °  1n
STACK PRESSURES cvcrovzc| | [ stack eressures CYCLONIC
’ (inches H,0) FLOW (inches H,0) FLOW
I Pvel Faear | /P | fel’ ABye) Pgear | JAF | ef’
| 11-33] 57 13 | 1.5
l 2| 3% LT 12 621
j . 3| 45 63T 15 | e L2t
_ 6| 52 At 16 Sﬁ -1%| 24
1 163 . mi vicher | |.e0f
.72 st 01936 |est
| | e 301 1| 621 .71
| 21.53 ek 11 .55 =22 .33
l _ 9 %‘ f . []n éj szt
S 1. Y| |2 26— | syt T
l : 11 _L_Z'é SiT- = Bl 25| -|.s01 :
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'"4' ]_...4- Silica Gel 4@1’.‘* 7¢¢?. I . 84{:6 | 5—35_

| CHROMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

-

DATE: : AP CONTROLS: |
BASE: | TEST SITE:__INLET OUTLET _N/a
BUILDING NO: - 2 &— TEST RUN NO:

somce 0:__ G- ot = | gilws memem sox:_[  Emer BYQ(Q?/_
ized

(] 1. Initially wash all glassware as follows; detergent wash, deion
water rinse, 1:1 HNO3 solution soak, deionized water rinse, and 0.1N NaOH
solution rinse, Sample recovery preps glassware for next use.

{ ] 2, Add 100ml 0.1N NaOH solution to the first two impingers (standard,
modified impingers, respectively). Record initial weights.

[ ] 3. Leave the third impinger (modified) empty. Record initial welght,

[ ) 4. Fill the fourth impinger (modified) with indicating type silica gel.
Record initial weight. If sampling time is > 6 hours, add a fifth silica
gel impinger,

[ ] 5. Place Pallflex T60A20 teflen coated filter or equivalent into filter
holder and install between the third and fourth impingers. Do not weigh
or number the filter,

[ ] 6. Assemble impinger bottles and glass elbows (180s) so that air flows

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

{ ] 7. Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No.| Contents Inicial Final Change
I 100 ml 0.1 N Naow 4537 | g% 2 2 S77.3 | 340

2 - 100 ml 0.1 N NsOH4ST 2| ¢2f2 7 52}.?__3 S. 6 |
3| =3 | ey 453.) lacriq 2.9

5| | | stltea Gl 5z,2- " QL40.9 | NoT uged
Note: Record weights as grams, : Net Weight Gain 72; 9

Silica Gel Condition Before Test: YAlha— ~ After iesf&]éﬂlzﬂzht'

Nozzle No: - ' o Calibrated by:
ID Before Test: '

er Test: .44 WAS 0.2'6'4" 0 0
ot tees: LAY DI6C 0264 On6¢ 0

L ut. 24N B— 357.3= 3 c715‘l.,5’ é‘,am-g

—

-
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TEST=?
6T
RiM=?

FILTER=?

9.
e
1.601
DELH-ATs?
s
40
T-RETERS"?
68,080

STACK DATA

RRER, IH2+?
1.010.080

PSTRT, IH H20=?

PBAR. IM HGx?
2 H20s?

2.0
WET MOL WT
nS. L8AEnOLz?

.00
AVG DELTR-P,
N K20s?

430

T-5TACK, Fa?
STRCK VEL,
F1/8 » 36.892

FOR 0,75 CFR
TBERL W02
$h, TN, = 0,250

ACTURL, W02
MR, JHe?
264

SANPLE CFH = 0.036

3 g3 3
58 §§ 33 °
87 i

POINT WO. 10. K. 19. sussasEIEIEILY
RUN THIT HTR 79.00 510 03 POl .72 5T0 01 POINT KO, 29,
YL, £13=2 78.00 ST0 2 78.09 510 2 .56 510 81
N m.5e . RN .26 §T0 01 G.sN 84.80 ST0 63
o .} 0] RUN
o POINT MO. 1. L METEAE 1,20 BELTR-Hz 3.52 BELTA-He 2.82
58.00 510 0% ERR TR ERETERS m.‘;m SAPFAEFT Y
RN 75.88 570 82 pypyy o, 11, POINT HD. 28, POINT HO. 3.
Jgrsn M 7200 STO 3 .59 570 01 J1808
RUH 75.00 510 02 72,08 510 03 §5.89 5T0 03
BELTA-He 1.59 L2 STO 01 RUH e
A T [T = DELTR-H: 3.58
POINT NO. 2. DELTA-He .10 E‘Isj;.f;:z. SERSEPRISIEINE
UM 76,08 510 ”:—-uunnt PUINT #0. 21, POINT M. 31,
60.08 570 03 pouy wo, 12. A4 510 01 .78 ST0 01
a8 0 77.99 570 03 79.09 st @2 70.00 STO 2
R B0.00 STO 02 69,06 570 03 .00 510 03
RN :ﬂ;:ﬁ.i.::. .19 510 01 [ RUN
' N
16 BELTA-H= 3.0
guu POINT %O, 3. . JELIA-HE 0.95 ﬁ'.?..".':.f.:.. Y 1)
66,00 ST0 03 yyppspnnensnns POINT NO. 22, POIHT MO, 32.
RUN 77,99 510 R:: FOINT ¥O. 13. o8 W37 510 9t .56 §T0 01
g .28 §T0 01 ' 78.80 510 82
gUN DELTA-H= 105 76.00 510 02 ne Stﬁw: . H.0sn e
N W0, 4 720051083 4o\ ppgs 4.4 R
" sto 03 sesesssetanies IR 2,78
RUN . ? SELTR-H: §.99 POINT KO, 23 PrOTRTsTTT
50 .")l'ilm‘”-E P i ) $10 41 POIRT HO, 33,
POINT HO. 14, X A3 STR
fus DELTR-H= 2,47 .24 S0 0 ne m,.',.’. 76,00 510 03
setapmmrsgeet 72,00 $10 03 b oe 1,65 U
RN * .75..‘ s10 8 772,00 510 82 o pgpuennnnee PELTA-H: 2.14
¢1 510 .;‘ RN POINT MO, 24. Y]
3 S LT 119 JSR R
(] .2 -
DELTR-H= 3.44 POINT MO, 15. ‘,;_".. :}2 0 72.00 510 02
“.D'ﬂ“-“”“ 22518 01 o] 78.00 510 83
POINT HO. ‘.77 n ST 75.80 510 02 RELTI-HE 155 o
0.0 S0 2 2.0 510 8 qasvesasanrene peLia-be 1.0
.n 10 0 L POINT W0, 25. eonbisssinERg
R0 . kit 2T B
48 ST0 82 .
i o POINT 0. 16. 3... gro ] 7880 STO 82
”M"”m"; J55700 (] 7.0 570 83
‘oasnn DMSOR 4o 160 L
7908 ST0 BSOS s rarersrane PELTR-E= 1.75
65 578 :f BN potiy WO, 2. 200004008049
; B W L A Y3 510 41 POINT HO. 36, .
‘ ettt X 2% 1
DL 32—y, 47, - _nesn® . peme
.""""“m m.“‘"".' TS0 pove i 1 G0 ("]
: .08 $T0 63 TROSSTO A2 orrmmmtens ML= 1.2
:somn SO poner ma. 27, )
s B 35700 POINT . 3.
LT 2,82 LTR-Be 2.5 : .00 50 02 B
Rttt e we———— gy 08 ST 3 76.08 ST0 &2
m“-u'r m"";"' . POINT WD, A0, . } . mM 7NN
32 $T0 0 051002 o rrsneerane BELTR-H= L.74
. Illtl W7 SN POLNT O, 28. . )
pLTR- 1,93 ——— - o
Srmi L AELLS L 1) nm. 2.2‘
¢-10

P R I

[ .

el e,
. - s IR
SR AN A0




» POINT HO. 38. . BELTR-H= 1.55 STRCK PG
. «40 510 01 wessomsmrane (2 B -
70.00 ST0 €2 pOIHT HO. 45, .15
75.00 570 €3 L3570 01 @5, J5tR =
‘ M $9.00 570 63 2,863
BELTR-H= 1.99 U
i LT+ 1.15 ISOXIN % = 7.3
POIHT W0, 39 P e wsfliiee
«45 STO 01 pOLNT HD. 49.
.00 5T0 2 .0 R
70.90 ST0 92 B W=
' RUN §=YES 0cHO
DELTR-H= 2.23 1.8 M
o CAVERACESes
POINT MD. 40. Kvs15.264
56 ST0 81 TETER F276.917
93,00 ST0 03 yerncy F=78.563
PN psTRCE, IN PG=29.983

R JELTA-H= 2,81 WLThHe2, 228
: st e PELTA-P4. 431
o POINT B0, 41.
l +69 ST0 01 FIeeL WETER
81.00 5T0 63 g1, FT32?
2,212 BN
BELTA-H= 3.46 masrel86
SoEerRY bR TIRE, NiRe?
l POINT NO. 42. .00 nmE
+77 STO 01 soumte?
£0.00 570 02 g-gmizR
82.08 5T0 03 y=ponLER
RUN (XTI
. ' DELTA-H= 3.87 2 (2=
) PSRN 20.980 WM
POCHT 4D, 43. z (0237
«71 §T0 0t .0 BN
81.00 STD 82 oo MT KHOMN?
66.09 5T0 63 gaygs o0
L 1.4 BM
ELTA-H= 3.58 WEICH 1S
L ] m .,s
I POCHT 40, 44, . ]
: it <59 STO ®1 copms H20w?
CrT e G L NP R e LRI Bswsh R s M
: R . 4.0 STO 03
DU PRI 3 PO TR PR A (o] TR VL. 2iF=
I MELVR-= 2. 1844
ppmind iR 1S =
POINT W0, 45. .
0“ m .' z K20 =
; 3.0 510 €3 LS
! RUN STICY OV WET
o ' . MELTR-= 2.01 L. i1, 5.
. L] 818 R=
POINT MO, 4. 20,669 |
I +31 870 0! qve stonx
8l.68 YEL. FT/S = -
ST 13 ».328
' RUN
l LI 1,55
-
MHre 4
(N RN
l [
l i
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ID Before Test: _ | ‘
ID After Test: Q_. z%:“' -_ 0-'3_64’ O—LGLL U:Zb_SL 0_-1;64/ 4

2-3
|24 (smeen 1258 19906 | 57| -
A-5 - |

CHROMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

DATE: AP CONTROLS:

BASE: : TEST SITE:__JNLET OUTLET N/A

BUTLDING NO: D 2 TEST RUN NO:
souRCE 10: Lo "2 bk IMPINGER BOX: 42 PREP BY:

(1 1. Initially wash all glassware as follows; detergent wash, delonized
water rinse, 1:1 HNO3 solution soak, deionized water rinse, and 0.1N NaOH
solution rinse. Sample recovery preps glassware for next use,

[ ] 2. Add 100ml O.1N NaOH solution to the first two impingers (standard,
modified impingers, respectively). Record initial weights.

{ ] 3. Leave the third impinger (modified) empty. Record initial weight.

{ )] 4. Fill the fourth impinger (modified) with indicating type silica gel.
Record initial weight. If sampling time i{s > 6 hours, add a fifth silica
gel impinger, :

[ ] 5. Place Pallflex T60A20 teflon coated filter or equivalent into filter
holder and install between the third and fourth impingers. Do not weigh
or number the filter,

[ ] 6. Assemble impinger bottles and glass elbows (180s) so that air flows
from a smaller to larger holes (if applicable). Do not greass balljoint

fictings. ;
[ 1 7. Calibrate nozzle by measuring four IDs with a micrometer. i

Impinger No.| Contents . Initial " Final Change

| 1 g_. { 100 m1 0.1 N Naoy #5%-° 530,3' ﬂ.q 2")'-(L
2| -2 100 m 0.1 8 MacB* ™| 520 o} | £32 .4 20 |
Empey . 1499.9 1£02.0 | =]

Sillea Gel . . ... 771 . Not-useD
Note: Recozd wei.ght.s a8 grm..___._.- ..._...._..Net: Weight Gain. ...'.f : g

--‘--_ 3’ c v aperly i el s e HUR . - = v v
Silica Gel Condition safo:. Test: DL'P/ Afur Test:

o oaame -‘ wa ey
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048
T-NETER=?
20,088

STRLX BATR
RRER, In2s?
1.410.008
PSTRT, IR H20s?
- 230
PRAR, 1N KGe?

2.
NET WOL 0T
1S, LB/LBAOLE?
2.10
AvE DELTA-P.
IN H20=2?
< AN
T-5TACK, F2?
nm
STACK VEL,
FI/8 = 36,992

FOR 0.75 CFR
- TIERL W02
R, IN. = 8.258

ACTORL W2
MR, Ins?

g2 332 3
E.;E ‘
gz

s

POIHT KD, 9, POINT WO, 16. INT W0, 25,
T0 4D MM wsmay W51 510 01 .21 $T0 01
9 &5 79.00 ST0 €3 7880 570 02
ELTA-He 2.4 b A RN
Ruit JINIT ATR L] BELTA-Be 2.59 RN
VoL, FT3s? POINT HO. 18. Pt Th-di= 1.86
Ul €.452 M 38 10 8} porut wo. 17, serenss
uummmm 77.00 §70 70.99 ST0 02 fponNT w0, 26.
o JroteT M. 1. .0 SR .00 510 63 .24 §10 01
56,80 510 3 .53 §T0 ot 79,00 ST0 02
R 73.80 570 021y 1o-n= 189 (1] RUR
+23 §T0 0l sppanennsennes BELTA-Hs 2.68 DELTA-H= 1,21
RUN M POINT NO. 11, SRBLFORTINIEE PINSRENIRNS
BELTA-B= 1,12 34 S0 8L] poewT WO, 186, INT N0, 27. ‘ .
i [eweewaseseses 78.00 STD & 77.00 $T0 @2 Jisoe o
POTNT 40, 2. 72,09 5T0 03 £1.98 70 93 PSR
- 74.8 $T0 RN Jisee meesne
59.08 ST0 €3] p3 TR-He 1.69 [ T]
<28 510 0] sauusersrenees DELTA-#= .60 BELTA-He 1,56 '
A sotut W0, 12, FURISEIIIEIN S ssasssasensass
Ry [PELTA-He 1.37 78,00 §10 02} poiar o, 19, POLKT M0, 28,
[orronsensacree 7.0 51 £LBSTU® 70051002
RunJPOINT MO, 3. Jesnul 7%.00 S0 @2 70,08 510 07
73.48 510 02 o 64,09 510 03 L3S0 8L
RN 63.60 570 030 ey 70-4e 1. 71 R wH
o33 510 M) qaunservresess BELTR-Hs 3.35 DELIG-He 1.9
RUN POINT NO. 13. Frerrra T sssessrnetaey
EﬂJﬁ'ﬂ' 1.63 =34 510 O] paiut w0, 20. POINT KO, 29.
rosaees T 6050 ST6 63 79.%6 576 92
~77.88 510 70.08 $T0 02 9,98 ST0 3
76.08 ST0 @2 «70.80 510 0 .59 §T0 01 A7 ST0 81
76.00 510 83 [ RUH RUN
«41 510 Ml cpepng DELVA-H= 2,48 PELTA-H= 2.37
L e TRz =171 Sonternasnsnie sarssassissene .
sEeaTTIEINLS POINT W0, 21. |ratir wo. . :
POINT 0. 12. s Jostom L7 5100
. 708802 00,0810 0
nusne 7.0 510 6.0 SO 03 NS e
76.00 570 03 75.01 510 n N
RS SELTA-He 1,92 MELTR-He 2.39
PN 30 Ta-ie 1.5 praERE ) P L T
it POINT W0, 22 lronet w0, 3t.
POINT WD, 13. S 70.08 STO Q2 Jise
. 0.0 §T0 03 .8
7.0 51k €2 .08 70 29§10 01 Gasne B
nesmwn 2.0 510 o T
£y 51000 - R [DEL TR 3,01
RUNY pL va-ie 1,45 . - BELTR-#= 1.44 SOMERENIEES e - - -
Th-is 3.4 ittt esrsaannanensy Anm w R o
w. 7. .00 510 79.60 510 ©2 neasneR
K00 570 €3 S 74.08 $TO 03 onsmE
.00 510 - - 22510 0 LU
<86 570 01 per 7g-pe .66 ewparey ...,
ShRA A BELIR=He 1.5 (et :
Ttz 3.35 POINT K3 15, s POLNT WO, 3. co
y .0 5TU 8ZlpainT w0, 24. .61 510 01,
INT KG. 8, 7.0 510 65 77.00 870 83 70.08 570 02
5.8 510 JY6T0 0 .21 $70 01 TLM8 STO 03
S n L
T 208 BN] gy Ta-he .97 BELTA+H= 1,05 “lem-m . X7
- [0 T
Cr T T I 1
LEY

. m e e

s

)

—

. -
————

P

.

| FLESLE ]
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C-18

AVERAGE STATIC PRESSURE = (SP,,,.)/n = —4,8 ,
AVERAGE CYCLONIC FLOW ANGLE = (Za)/n = _/A\V/ /5 ,
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CHROMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

DATE: ' AP CONTROLS: TR

N
sase:_NAD AUMEDA TEST SITE:___JNLET OUTLET N/A
BUILDING NO: 2 - TEST RUN No:__ (- M¥D - \

SOURCE 1D: FANODI2-E IMPINGER BOX: . 5  PREP BY: %’_f‘

{ ] 1. Initially wash all glassware as follows; datergent wash, deionized

water rinse, 1:1 HNO3 solution scak, deionized water rinse, and 0.1N NaOH
- solutiom rinse. Sample recovery preps glassware for next use.

[ ] 2. Add 100ml 0.1N NaOH solution to the first two impingers (standard,
modified impingers, respectively). Record initial weights.

[ ] 3. Leave the third impinger (modified) empty. Record initial weight.

[ ] &. Fill the fourth impinger (modified) with indicating type silica gel.
Record initial weight. If sampling time is > 6 hours, add a fifth silica
gel impinger.

[ ] 5. Place Pallflex T60A20 teflon coated filter or equivalent into filter
holder and install between the third and fourth impingers. Do not weigh
or pumber the filter. '

[ ] 6. Assemble impinger bottles and glass elbovs (180s) so that air flows
from a smaller to larger holes (if applicable). Do not grease balljeint
fictings.

{ ) 7. Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No.| Contents Inicial Final Change

1| 2| 100 m1 0.1 § Naon F8%:0| <3 0 éﬂ_g r
2 "3 -2, | 100 =l 0.1 N NaOH S22 (26,6 én.? 2.5
3| 2.3 |Emew 478 472 | 0.2
4 ';,4, | Ssilica Gel AN 778.0 (7.6
5 Silica Gel S I o
Note: Record weights as grams, =~ ' Net Weight Gailn | 2| 3
S_i.li.ca Gal COndi.ti.-o; Befo;e Tell::”hg‘;":—_ “:__A—.;ter "Iestzszzli % -g'
Nozzle No: _ T Calibraved by:

ID Before Test: g 250 024 ¢ __C?.m 4.2 0. 250

ID After Test: /4, 249 0.75( 0.3C1  0.35» 0.250
0 920° 45° 135¢ ' Average

La wb. (618 -280.5 = 332 grans
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ER PR

TEST=?
G AN
Rigi=?

FILTERs?
ChRRA=?

T<HETER=?
74.008

STRCK DRTA
RRER., fN2=?
1.305.400
PSTAT, I H20=?
-4.800
PGAR, IN HGa?

2a.m
2 H20s?
oW
WET BDy, BT
BS, LO/LINOL*?
20.008
RVG JELTA-P,
IN K20a7
.m
T-SIRCK, Fs?
£9.000
STRCK VEL.
FIrs = 48.M5

FOR 0.75 CFR
IDERL Moz
A K. = 0,221
RCTURL W02
Na, Jhe?

Im

SAPLE CFN = 0,957
INSTRUCTIONS

POINT 0. 9.
- ;.o. 150: 2 70 o1 TOINT KO, 19, J—
- s 88.08 S‘lﬂlg 68,09 $T0 '§ :::;ﬁ.ﬁ
10 EHD RIN: i 7AST0 8 .
o b 08 WL 308 I I 0000 . BuN
POINT 40, 10, TR 3.4 2900 MmN
pu JMT HIR 24 STR B e 2 to2e?
. Fa=? $9.09 570 @2 - & e
NI MW S9.88 570 83 R L
BN erensessarean il 73,00 510 o3 120 M1 10O
jn POIAT MO L. DELYR-Ha 3.00 O i L8 E
-55 510 01 LERRIIRREVEINS muonu;sn WEICH 1P
L 6980 510 82 oy 4y, 4y, N 078
72.00 ST0 43 T2 -
N .
BELTRH= 3.8 CRARS H20=?
MELTRHx 2.16 pELIGb 38, 2260 510 3 e
RUK ;;';';;";‘“ POINT WO, 12. —— .
) .6!.“ sto 62 ”':3 :;: :; DYV HTE Vi, DSCFe e
o 73.00 S0 03 00 ST POINT RO 22, s oy 188 = Ha.a
™ .
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.?W f:::. (e to Il ':'" sro.‘.’: z m 2
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. s R neStOe e A
o . 01.00 510 03 . 2. LOAB oLz
76.98 ST0 07 A 76 510 01 .
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kUM v 36 STO M STACK FLOW
70.00 S0 03 o p o SR
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BT 2,55 050 ansme o 0
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o teBACK | sesancse unuuu;uo
y POINT 8. 13, 1S0KIN 2 = 9.2
7.0 $10 03 &7 sTo o1 POINT 00, 25 .
KT 2,07 e o, ¢
RUH ot w0, LR 2,70 P
T s ool .
SRRE " pm R
T e 65,00 510 83 1oy pege, 22
MELTEHe 3.20 : " poracz. 18 29,627
s ML 2,91 ; .
- [ IR _______mmmﬂ
POINT W0, 7, sy O MELTR-P=4. 719
3400 S0 03 ooroe 410 & IR RETER
(7 . YL v
i s KLla-Ss 3.00 manste
b RV "~ -— >
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TANK LOAD DATA SHEET

| mm:ﬂwgt

TEST RUN NO:
TEST RUN NO:
TEST RUN NO:
TEST RUN NO:
TEST RUN NO:

TEST RUN NO:

PROCESS DESCRIFTION

Tank Number| / -/ L~ -3 A.-z/_
Process CY ’?M
Temperature /‘/‘OOF . /;Z‘ /30 —t——
Agitation v ' v
gum;;::essam: My —=
Ventilation
Systen .
Performance
' |Load
" {Surface
Area
Comments — | Blly .32 NAD Alowuda e e
- % §8¢, 3gmes — b T founT~
V2 Goslo = 4pR st
R I . '

U
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TANK LOAD DATA SHEET (CONTINUED)

TANK NUMBER( / - / yxyi -3 L -4
4 / L TIME (INIT) AMPERES AND OR AMPERE~HOURS _ &
# 70 o =1 — A< LA
o900 Lazed [P omrre |yt | 0
0935 |Sommes |V 770 Ftra7 V%70 s 3om
wrr ' £ 7 £S5 ¥

i 4
000 L agmeot \Mis | oo 1S <gio

7
(6D L Mﬂ? anl M,w&'/’ 'ﬂ_z-ﬁé?o
130 PCazigd Woeonet |82 amas 15125160
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PRELIMINARY VELOCITY TRAVERSE DATA SHEET

DATE: @é;/ézm BY? —_— DISTURB | DISTANCE A: (9,C ft/éia
t 1
BASE: A t DISTANCE B: 0 £t
/\/ADM@# o R - 2,
BUILDING NO: == | * [ SITE | TRAVERSE PTS REQ'D: Q_L,l
+ 1
SOURCE ID: 1./2/5 L k| TRAVERSE PIS USED, n: ‘2] |
ér&m—l- B |t
WET Scruséer .
AP CONTROLS: ' Fle Bep FiLTaK 1 : CIRCULAR DIAMETER: 17)57 in
TEST SITE: INLET @N/A — | t |DISTURE | RECTANGULAR L x W: in
STAGK PRESSURES | ZpmlcvcLonic STACK PRESSURES CYCLONIC
{inches azo) FLOW (inches H,0) FLOW
“Pvel  Porac€PYaR | faf° ‘Pve) Poear [ JoF | af"

026 | 21516 |05 & 13 _d_#_gy 2:/7 b —_—
0122 10529 10118, | % 19,27 |2./8 btvd —

1

2

o230 5797261 2.5 | s Ip.29 U119 sz
1210900632 [220) O __| % 10,992, 2¢ b0

210,5010, 207 (923 9, S | (v lp, SO, 24 lizg]| —|

5
S 0,62 0757 (Y082 & | |14 logs |4.27 hard —
? 0,66 .8(2 [024) ) &
8
9

=026 0728 ——

0,56 W, 742 192 2,5‘ ~0,2( 8,605 —

044 . 462 Fo19 4.2/ beodd —
W10 28 i€ 1. ¢5 _ |22 217 hgel — |

210,23 ps74 | 4.5 | [ [0.70 /Y b7
“ﬁﬂ 0.c5710l 60 S| [0 /D pzlyrad — |

AVERAGE VELOCITY HEAD aP = [(=/aF)/n)2 = 0 f39

AVERAGE STATIC PRESSURE = (2, ., )/n = /D g

AVERAGE GYGLONIC FLOW ANGLE = (sa)/n~ _ 2,22
0%

- - - - . e . )

N



CHROMIUM EMISSION TEST AK

IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

' ' ser2.
DATE: é / 8/9_2 AP coumx;s:_uejfgggsjégg/ﬁ/._ﬁz
sass:_ANAD 4] £DF TEST SITE:__INLET (QUILELD n/a _
BUILDING NO: .__32' TEST RUN NO: L‘o UT- L

source 10: £ i igbj CHRIME  wemveer soxi_| _ emer 3y, S 22C

[V( 1. Initially wash all glassware as follows: detergent wash, deionized
water rinse, 1:1 HNO3 solution soak, deionized water rinse, and 0.1N NaOH
solution ringe. Sample recovery preps glassware for next use.

¥] 2. Add 100l 0.1N NaOH solution to the first two impingers (standard,
modified impingers, respectively). Record initial weights.

[/( 3. Leave the third impinger (modified) empty. Record initial weight.

[ 4. Fill the fourth impinger (modified) with indicating type silica gel.
Record initial weight. If sampling time is > 6 hours, add a fifth silica

/ gel impinger. '

(] 5. Place Pallflex T60A20 teflon coated filter or equivalent into filter
holder and install between the third and fourth impingers. Do not weigh
or number the filter. ,

l‘/] 6. Assenble impinger bottles and glass elbows (180s) so that air flows
from a smaller to larger holes (if applicable). Do not grease balljoint

}/ fittings,

)

7. Calibrate nozzle by measuring four IDs with a micrometer.

Inpinger No.| Contents TAREL| Initial Final Change

] — [ 100 m) 0.1 N NaOH 4523 642.9 6/4—.8 24 9
f""Z 100 al 0.1 N NaoH g0 | $3L,3 | 5¢47.3 9
(=3 | Emy %211 952.2.| 4583 | ¢./
UmH | sueos  gyzg 3, o |994.3 | 34.9
5|2 /-S| silica Gel _szﬂ_ m & m A Y2l

Note: Record weights as grams. Net Weight Gain ‘ éq

LA 7 B C O

Silica Gel Condition Before Test: /VE _b_[/ After Test:

Nozzle No:_[2#f 7 " Calibrated by:ﬁ

ID Before Tast: /)1277 _&275/ M QLZ.ZS -QLZ_B

ID After Test: ¢ 177 2 79‘ 0-27% . 022'1‘ D273
0° ~90° 45° 135° " Average

TR L = éz&'_\"—-;l;z-7= Mé |
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CHROMIUM EMISSION TEST A °C
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

. | cru/’lfi"’
DATE: él/ %/‘/'L ar corRoLs:_ 2% fog,l; [fer
: (7 !

EASE [! ZA[ ) Al edo‘\ TEST SITE: '
BUILDING NO: 3 &— TEST RUN NO: -

SOURCE ID: ﬂ = fhed chrome INPINGER BOX:_C>  FREP BY: A

[Vf 1. Initfally wash all glassware as follows; detergent wash, deionized
water rinse, 1:1 HNO3 solution sosk, defonized water rinse, and 0.1N NaOH

solution rinse. Sample recovery preps glassware for naext use.
dl [l—}/ 2. Add 100xl 0.1N NaOH solution to the first two impingers (standard,
a .

modified impingers, respectively). Record initial weights,

( 3. Leave the third impinger (modified) empty. Record initial veight,

[u{’ 4, Fill the fourth impinger (modified) with indicating type silica gel.
Record initial weight. If sampling time is > 6 hours, add a fifth silica
gel impinger, ' '

(¢4 5. Place Pallflex T60A20 teflon coated fileer or equivalent into filter
holder and install between the third and fourth impingers. Do not weigh
or number the filter.

[bT/’G. Assemble impingar bottles and glass elbows (180s) so that air flows

I from a smaller to larger holes (if applicable). Do not grease balljoint
fictings.

[WJ/ 7. Calibrate nozzle by nmeasuring four IDs with a micrometer.

Impinger No.| Contents T.. re Inicial Final Change

2 - | 100 wl 0.1 N Ka0Hl 52 3| <3| 4 Lel.t | 6.6
2 -2 100n10.1nmun~,%ﬂ|6—3[_.¢] _(-4_{_5 lg_é__

2- 3 | Ewy # 1498.8 16033 | 45
| _2- Y. |studaacl  498% 9c1.0 | Do 6 | =94}

Z *-__5" Silica Gel ‘ 93/'0 872. 3 Y ’-3 - -

Note: Record welghts as grams.

w oy W N

- Net Weight Gain //-5 % é

Silica Gel Condition Before Test: LZE k/ After Test: 2-$ 557,, '

Nozzle No: Ik" ' - Calibrated by: EA :

ID Before Test: _ 1‘% __,;2?'7' _.._?_-l"c 276 WA &
ID After Test: .1‘7(; Ny 2 2 M 7'7(9 o b 77 ' 277

0* 90° 45° 135°

Average

- _ ¢l _
TBCUA =64 —2. . B S
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rELTHl= .47
estasasabbeenn
POINT M. 9.
=.39 §10 6l
=71.00 ST0 &2
-99.88 $T0 63
RUH
IXING
DELTA-H: -2.47
LTI L T L]
POINT MO, 8.

39 810 81
71.00 570 @2
92.90 510 03

RUM
DELTR-He 2.48
PRINNNIMISRINY
POINT KO, 9.

.20 510 01
72,90 510 €2
$1.00 510 03

1]
DELIA=H: 1.77
sEvasIRNRRIS
POIHT ®O. 18.

.24 STO 0L
72,80 510 %
£3.84 ST0 83

BELTA-Hs 151

POINT MO. 10,
2510
86.00 570 03

RUN
LTR-H+ 1.7

Ll Ll Ll L

POINT §0. 12.
95108

Mot S0
RUN

BELTA-H= 1.19

HEEtIITIIRTS

poINt M. 13.

END RUN=2?

DELTA-H= 2,85 ) ?
1=YES 0=H0

SEEEEEES0N
POINT HO. 16.
79,00 ST @3 [woRVERRGESes
69,00 STO Q2 JKVald, 413
.41 ST 1 [NUETER Fe81,292
RUM JSTRLK F=70, 042

DELTRHs 2.5
SRR EETER BB
POIKT MO, 12
.46 510 81
#0.00 $10 63
69.00 510 62
RUR

BELTA-H= 3.00
Sot0RRARER NS
POINT WO, 18,
70,08 570 92
.61 510 81
79.00 510 01
£
MELTA-H: 3,79
S0 ARRRAMDINN
POINT MO, 19.
09.80 510 05
€900 570 02
.64 $10 01
RUK
JELTA-H= 4,08
e deraBAtINN
POINT HO. 20,
+S6 8001

BELTR-H= 3.50
sesssstsetnIe
POINT RO, 21,
A8
(1L
PELTG-H« 3.9
ssnesssenanie

POINY BQ. 22.

41 570 8l
L

NN Y
L .m0
-2 5To 8

LT 193
sesusarsEsEERY

POIHT MO, M.

BELTR-Hs 1.73

[ 1 o Pl

POIHT MO, 15.

70506
SN

£10 . 891170 CHECK 150:
RUH]ISH, &S
1752
CLR FLACS T0 EHD RUN:
8 RS
TEST=?
L oyr RUK] INIT TR
RUNa? yoL, F13=?
2. RM M58 RUK
FILTER=? [T T
. 9.  RUN|POINT HD. 1.
CRN? 66.80 510 03
994 RN 70.00 510 82
BEL-H-AT=? 23350 H
I ’ RUN
CSugPs? DELTA-H= 2.06
40 RUN| rasnddsasnsiss
T-RETER=? POINT WO, 2.
5.0 34 570 81
76.00 ST0 83
STACK MATA [}
ARER, [N2=? DELTA-H= 2. 10
1.810.000  Ruu| osescesnsnnne
PSIAT, 1M H20:? POINT MO, 3.
200 RUA 69.00 $10 92
PBAR, IN HGx? 78.00 510 IIL
Jo.060  RUM +39 510 ¢!
% H20s? L]
1.980  RUN]DELTA-H+ 2.4)
WET MaL ur [TTTYITITIPEY T
BS, LB/LEROL=? POINT NO. 4,
2.8 W 3,00 570 03

RVG BELTR-P, n.nso e
IH H20s? 4 ST0 uL

- 39 R [

T-STRCK, Fa? IELTR= 2,26

X oINsNIRIIIIOE
STRCK VEL, POINT MO, S.
F1758 » 35.4% e S N
$3.08 570 03

FOR 0.75 CPR «55 ST0 01
1AL ho2 L]

‘IR, IN, = 0.254 PELTA-H= 3.48

EREEEREMININE
RCTURL, W02 POINT W0, €. -]
- MR, TNe? .. .. «£3 5T0 01
© W B 71.00 §70 @2
.0 510 lf:l
SARPLE CFN = 0.855
ELTR-H= 1.98
INSTRUCTIONS (r o Ty T
: POINT MO. 2.

11 71.M 5T @2
f = JELTA-P 9099 570 43
8 = T-STACX 54 5TO 8
€ = T-NETER [

RS e PELTR-s 3. &

[ TT

T0 F13 ERROR [POINT 0. 8.

ST0 <A «§ =f f 4 S

RS e

-3

PELVA-H= 2,56 -
POIRT M. 23, -

RUN L 17,40

0.00 $T0 02

REE, 1IN WG=29,965
TR-#=2, 524

THAL WETER

RUN
INITIRL=795. 118
TINE, KINz?
480.00%
SOURCE?
820THER
1=8DILER
0.008 RUR
2 02=?
20.%0 RN
T Ca2s?
[N [ []
H20 WT KNOMW?
1aYES BsHD
1.000
NEICH INPS
THEN R/S

GRANS H20?

1]
RUH

KTR VOL, DSCFe
: 419,138

1-55 =
8.9

T 0N =

STRLE GRS WET
K. 6T, W5,
Li/18 BoLs

VG STRIX
VEL, FT/S5 =

kNI

o7 m& STACK FLOM
A = )
PELTR-#2 2.71 ; 26,676,116

CETSINRANINNNG
POINT M. 24.
€1.09 510
9.0 50

2.,13%.30
ISIKIN T = 100.2

.12 ST0 §1] welilee

L
JELTR=i= 2,86

]
POINT MO, Z5.




PRELIMINARY VELOCITY TRAVERSE DATA SHEET

AVERAGE CYCLONIC FLOW ANGLE = (Za)/n =

DATEf/é /92BEaD BY: — |, [prsme [pismavcE a: 5. S fc/(@)
BASE: ]((,4.9 ALAYMEDA A ||, | DTN 3:2'% f:@)
BUILDING NO: _3_2' — |t [ s1TE | TRAvERSE Prs mEQ'D: 24
source : 585 & e i E | mRavERsE P15 USED, n: 22/ |
AP comowik‘;’wp”F/L T CIRCULAR DIAMETER: é al
/rzsr SITE: “MVLETOUTLEY—N/A| — | ¢ |DISTURB | RECTANGULAR L x W: in
Mo STACK PRESSURES CYCLONIC STACK PRESSURES CYCLONIC
o | | | ||| | TR
et o 13l 2 5 T o
922134 9.5 49| S |2 L9y |4 58] 6d S
.53 3 455|793 / ||s].52 72| (
S|4 eg 1768|714 |.55 [.58] 74| )
62| sl T9erl 7| v e I3[ (-
76 | lore] vepplar| Cf|e].73 [v0p(es] )
8 | 7- ves|37| /) |vl.eg | |1 /
| 738 sgp 1251 Q2] .77 [e.es]a2]| N
o7 [+ el veslos] D\ mlm | Teel 2. .
BN = P77 2 I 7 P A e
72 |11 2 | 4.¢8] .24 / A %ﬁ,s'? R
Lot > L seglel] S liee-T ges] a3 /|-
""" I T —— e
. AVERAGE VELOCITY HEAD 4P =~ [(£/iPy/n)2 = _ . 65 o

AVERAGE STATIC PRESSURE = (2P,...)/n = _~ H, (>

.-

-1



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

 pate: _6 / 8’/ D2 AP CONTROLS: WéTSCEU&?é’éfé .

BASE:MD /(44/@/4 TEST SITE: __INpEr—owriee—rn M/ O
BUILDING NO: . =5.2- TEST RUN No:__ L. — /D~ ]

sowrce 10: LINVE L. L 7 u.?fe" IMPINGER BOX:_ =2 DREP BYﬂ\

ksf”I. Initially wash all glassware as follows; detergent wash, deionized
water rinse, 1:1 HNOJ solution soak, dejonized water rinse, and 0.1N NaOH

olution rinse. Sample recovery preps glassware for next use.

[ 2, Add 100ml 0.1N NaOH solution to the first twe impingers (standard,
modified impingers, respectively). Record initial wveighes,

) [bf/'3. Leave the third impinger (modified) empty. Record initial weight,

‘ [‘J”h. Fill the fourth impinger (modified) with indicating type zilica gel.
Record initial weight. If sampling time 1s > 6 hours, add a fifth silica
gel impingerz.

[/1”5. Place Pallflex T60A20 teflon coated filter or equivalent into filter
holder and install between the third and fourth impingers. Do not weigh
or number the filter.

L/f’ 6. Assemble impinger bottles and glass elbows (180s) so that air flows
from a smaller to larger holes (if spplicable). Do not grease balljoint
fictings,

1 7. cCalibrate nozzle by measuring four IDs with & micrometer.

Impinger No.| Contents Initial Final Change

12~/ 100 ul 0.1 ¥ NaOH gig2 2 S€3.) 8.0 14.9

2| Q-2 [womoan N8 59,8 £0D.4 | 42,8 3.4

312~ | mwy N Y707 14934 | 2l

B4 ey 7708 | 75354 | 229 |

5 | ~~————| silica Gel - T
Note: Record veights as grams. - Net Weight Gain | £3 q

snie; Gel Sﬁét%on‘ Before Test: /\/ €W Aféer‘rest: :Zé z uéls'bmm-p“.'

~ Nozzle No: E—L.':"H::_: _ - e e "c‘ilibr:f,ﬁd by: Z>2e -
ID Before Test: X TN Mol = PR
o ater rer: 0228 0733 02% 0232 _0783
. - [ [ 5.

45° Average

MO
X : "
f'- 'CS_Z':.S‘- ;1;7./ = 384 g n /D(l// ZL€

ToTAL (g
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. 15T INIT ATR 8.71 5T0 01 POINT MO. 18,
LwTQ, RG VL, FT3e? 6900 $70 62 v.75 $10 01 FINAL RETER
. RUNz? P2 N 77,00 8T0 83 60,00 STO 62 V0L, FT3a?
1, RUN eseseesensenne RN 77.80 870 €3 411,603 RUN
FILTER:? . POINT RO, 1. TELTA-Hs 2.1 kUN INITIAL=278.000
8. RN 8.58 $3% 2. servsmersznane - DELTA-H= 2,37 TINE, MINs?
Croeiz? . €5.60 570 22 poIwt Mo, 10, T — 126.008 EUN
1.818  RU% 66,00 877 3 e.69 570 @ POINT WO, 19, S0uRcE?
BL-H=AT=? ERY 59,00 $70 ¢ 8.83 570 e} ©sATKHER
1,739 PUN DELTR-4:z 1,71 78.06 §T0 € 60.60 ST0 &: 1+BOILER
C5UEPs? it RH 77,09 570 03 0600 R
6.848  RUK POIHT WD. 2. DELTR-Ha 2,1} e & 0227 ’
T-FETER:? .54 €7 27 cennnvanerneer BELTA-Y= 2.5 8.9 MM
66.800 A% 6180 ST 22 ppwt WO, 11, susnsavesvang 2 C0Z=*
66,80 570 27 0,69 £70 81 potuT No. 29, 0.608 R
STARCK DaTe R 6.6 570 02 0.51 ST0 61 W30 UT KHOWN®
RPER. 1M22? DELTR-H= 1,61 76.86 ST0 &7 60,90 570 63 1=YES G=RD
1,395,400 RUR ssssssssennine [} ] 76,86 ST0 03 1.088 BUN
PSTAT. 1N HZD2? POINT MC. 2. MLTia-s 2,10 Rys VEIGH [moe
=-4.680  PUk 0.5 I I venananssnnenn DELTR=H= 2,44 THES B+
FBRE, IN HEx? €0.09 < POINT MO, 12, saasaseasenane [
: 30,080 PUN 6.9 31; & &.67 ST0 ®1 poINT NO, 21. LrANS #2021
3 H202? N 61.00 $T0 62 0.79 §70 ¢! 55,980 R
_ 2.000 Rk DELTA-HE 1,67 70.89 510 03 60,080 STo 02 :
WET AN T anseesesssnigy ns 76.88 ST &7 MIR VOL, PSCFs
k3. LE/LBNOLa? FOINT RO, 4. DELTR-H: 2,04 3 134,308
20.906 0,60 SI¢ 2 ssensennsnense BELTAHE 2,49 1218 s
AVG DELTR-P, 61,09 SI 22 poINT W), 13, Seesenesnaaney 0.93;
N K20:? 70.06 870 &7 6.61 ST0 €1 poInr Mo, 22, TH s
865 pm e §7.00 510 02 6.81 510 & 1§
T-STACK, F=? DELTA-Hs 1,50 74,08 S70 03 $9.00 ST0 oz STACK GRS WED
65080 RUN sessaraveeeens FLe 75.80 STC @3 PMOL, 6T, NS,
l STRCE ¥EL. POINT W9, S. TRz 1 92 FONY LEZLE mOLs
FI/§ € 45,237 0,64 350 41 seanesannenans BELThex 2,48 28,638
€0.00 €35 22 et Mo, 14, shersssensnnes &G STRCK
" FOR 0.75 CFR 73,00 €2 3 0.5 810 &1 poiny wo, 23, VEL, FTA »
10ERL WOZ L 61.00 S0 @2 0.0 510 ¢ 46,979
MR, 1N = 6.22% BELTA+Hs 1,98 76.48 §10 §3 9,00 ST0 4 STACK FLOW
LIl L ITTTITNT] {01] ?s.“ sm .3 m E
ACTURL WOZ POIKT WD, 6. a-H: 1,73 3.3 27,106.938
DIR. IN=? 0.70 572 &) sossseveusvens PELTA-He 2,55 05, DSLFR =
l N 0235 m 60.90 ST0 &2 pgrar Ny, 13, sesnsavssenins T X
Ve ne s @68 STO 01 POINY MD, 24.
L SAEPLE CFN = 0,779 L | 60.00 570 & .81 570 €1 1SOKIN X = 136.0
e BELTa-4x 2,36 77.08 ST0 05 §0.00 ST0 €2 ecEildee
IHSTRUCTLOMS [T 1 e nx 75,00 S10 €7
POINT W0, 7, LT 1,86 £
$10 0,06 ST0 € uansevesonenne DELYR-H= 2.45
A = JELIA-P 60,00 ST0 2 porpy my, 16, esssenenes
8 » T-STRCK nacee: G250 poINT MO, 23, - -
C * T-HETER o 0.8 ST0 42 "8
l R BELTA-Hs 2,61 76.0 510 O3 g mumis?
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CHROMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

bCZ;#*SEPqZQCgr'

mrz:_é/ / 9¢C AP GONTROLS: __ Ceco /5 [fer—
ban 4/ o MiD

ease:_ /AN Aéms a TEST SITE: %&

BUILDING No:__‘3 2 TEST RUN NO:__/ - Mcg - 2

SOURCE 10:_L - Mol ¢ hrome— IMPINGER BOX: ﬂ rree BY:_[S

(& 1. Initially wash all glassware as follows; detergent wash, deionized
water rinse, 1:1 HNO3 solution soak, deionized water rinse, and 0.1N NaOH
solution rinse. Sample recovery preps glassware for next use.

(L&Y 2. Add 100ml 0.1N NaOH solution to the first two impingers (standard,
modified impingers, respectively). Record initial weights,

[¢“1 3. Leave the third impinger (wodified) empty. Record initial weighe,

[LF 4. Fill the fourth impinger (modified) with indicating type silica gel.
Record initial weight, If sampling time is > 6 hours, add a fifch silica
gel impinger. :

[6T 5. Place Pallflex T60A20 teflon coated filter or equivalent into filter
holder and install between the third and fourth impingers. Do not weigh
or number the filter,

{1 6. Assemble impinger bottles and glass elbows (180s) so that afir flows

from a smaller to larger holes (if applicable). Do_not grease balljoint
fictings,

(& 7. Calibrate nozzle by measuring four IDs with a micrometer,

Impinger No.{ Contents Tewre Initial Final Change

1| y-| 100 ml 0.1 N NadH /g " 3.6 609 8 2 |

2| -2 100 ml 0.1 N NaOH 5397 co4.9 4609.9 A

3| Y3 | ey soosT S0, |$s02.2 | 4

L e spgq-9310(907.e | 9a ] -

I = T s e A Devwmnnt
Note: Rg'c?;d wei.ght_s as grams , Net Weight Gain L“_(',

S:l.l-.:l.ca. Ge]‘.' é:undit;ic-u;“sc't;c;;;_l‘_e—;:-H/\Al E W -';‘t"l:er .'Iut: go(n" 'geut. S
Nozzle No: (3 H| | 7 S et Calibrated by: .
ID Before Test: __2.53 234 223 233 | 233

e est: 'L :z ? ) ﬂ’ . 2/
ID After Test ;5.'5 % AN, __'}_?__fas 33

90°* 45* Average
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TANK LOAD DATA SHEET

DATE: Q J’M 9’2;- : TEST RUN NO:

TEST RUN NO:

TEST RUN NO:

TEST RUN NO:

TEST RUN NO:

TEST RUN NO:

PROCESS DESCRIPTION

Tank Number M- M-z /y-c)L'

Process QV ’?,QAIL

Agitation A Ao A

Fume
Suppressant N

Ventilation
Systen
Performance

.. :::gICO % .

Aves . . .. [ w0 o~ e /W“’

R N

B cm“"‘::‘ 7..%“:.....9/,‘2 {7@,7{2 W T ‘”—‘ -

o4 ’LL,_J.., 11 6% shehalr ;5 y.;, abeols
16
u .

i
i
i
i
i
i
i
i
1
' Temperature| o %0 158
1
]
i
i
i
i
i
i
i




TANK LOAD DATA SHEET (CONTINUED)

TANK NUMBER( ] -7 M -2 M- F
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mus:é!é !anm BY: g }f — |, [pusTues
BASE: ) /AN Alpmeda ALt L |DISTANCEB: B fr/dia
BUILDING No: 57 — | t — s11E | TRAVERSE PTS REQ'D: 2 Y
+ |t
- | SouRCE 1D: m@_ﬁ%ﬁ%&f—"“ L : TRAVERSE PTS USED, n: 2 Y
AP CONTROLS: Cen Filter 1 : CIRCULAR DIAMETER: 3@2
TEST SITE: INLET QUTLED N/A| — | ¢ |DISTURB | RECTANGULAR L x W: in
STACK PRESSURES CYCLONIC STACK PRESSURES CYCLONIC
(inches Hzo) FLOW (inches H20) FLOW
| *Byel PBgar | JAB | el ABe)  Poear | S4B | ol
L 2F -0 sl & 13| 52 | -23 |92/
21,36 |-13 Jeeol | ||| 56| 20 | 742
l.MZ [ -3 |g92| 3 1] .57 | =24 [359]
‘l 46| -8 |ér| 4 |14 ¢f |-2%|78/] ..
ol oo 22 LMY sV 69 |=2€ [2S]
Sl A |22 |%15]..¢ []]| =37 |-2¢ |77
| o -2t s 5 (] 76| g e
8l 6F | -2F[aa] 6 ||| .6l <58 (38/
°| 60 |23 |7s] 4 ||2] 54 |E@E |935]
Lo sy -2y |33ty | 2] 4 TS |3
150 |-22|778 £ |81 .4/ |2 |cvo
2| 50 |~22 360 Y |[%] 33|-cA |sm

PRELIMINARY VELOCITY TRAVERSE DATA SHEET

| DISTANGE A: * é.g.f:/dia

AVERAGE VELOCITY HEAD P = [(2/aP)/n)2 = . SH(

=216

AVERAGE CYCLONIC FLOV ANGLE = (a)m- Y. 2~
046

AVERAGE STATIC PRESSURE = (ZP_.,.)/n =




CHROMIUM EMISSION TEST _
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

DATE: 5/9 /72' i nmmw:@m%ﬂ
mn:AéZf_—Q ﬁl Zﬁ/ﬁﬂ TEST snn:_Jm_@_uA_

suILDING NO:__ 82 zest & No: M~ T~ [
source 1p: L/NE_ 1 IMPINGER BOX: 2~  PREP B_Y:CK‘I/

—?WZZ‘ZZ'{ oME :
M/ 1. Inicially wash all glassware as follows; detergent wash, deionized

water rinse, 1:1 HNO3 solution soak, delonized water rinse, and 0.1N NaOH

solution rinse. Sample recovery preps glassware for next use. M ‘

2. Add 100ml 0.1N NaOH solution to the first two impingers (standard, f L

modified {mpingers, respectively). Record initial weights. S ~
[F 3. Leave the third impinger (modified) empty. Record initial weight. /(/ -
[¥ 4. Fill the fourth impinger (modified) with indicating type silica gel. ™~ C

Record {nitial weight. If sampling time is > 6 hours, add a fifth silica
el impinger.

5. Place Pallflex T60A20 teflon coated filter or equivalent into filter

holder and install between the third and fourth impingers. Do not weigh

or number the filter.
[’{ 6. Assemble impinger bottles and glass elbows (180s) so that air flows
from a smaller to larger holes (if applicable). Do mot grease balljoint

/ ficveings.
] 7. Calibrate nozzle by measuring four 1Ds with a micrometer.

Impinger No.| Contents Initial Final Change

é_.. ) | 300 1 0.1 N Naoudm_ﬂz | .3
-2 100 al o‘.1uuaon5! . 24.536,0 S6l4 | 25 |
12— 2 | Emew £00.5 1 546.S | & O |
7 — L/ Silica Cel - - - 8'//5" j‘l”l.S ” 35- g ]

w > w N | ol

" 2.;_ ; Silica Gel o 775{.'; QM,.’] 3%.2

 Note: Record weights as grams. Net Weight Gain | _-‘Zz';l.

Silica Gel Condition Before Test: N _EW After Test:

‘Nozzle No: FZ6S - T " " Calibrated by:_% .

1D Be;ore Test: .QLZC_S_ §2e2§ s QZQ 2 Mﬁf_ . ér éﬂg
ID After Test: 0-05.4’ 016.\/ 2.Ut 0. U Q.Lﬁﬁ

90° 45° 135° Average

Totat L = 6968 — 28732 4O Goomes

~ .
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a7 . 3,817 RU pgiit Mo, 10, e g0 o S o
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CHROMIUM EMISSION TEST

IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET .
~7 Sl vl

DATE: g. / 2 / 92 AP CONTROLS: F%ﬁ’E'ﬂ. BED FILTE~
BASE: Aii/p Ar AMERA vesrsure:_nom (Qims? wa
BUILDING NO: =z Z TEST RN No: ] = DT = 2

sowree 10: L NEAT LTRID IMPINGER BOX: )  PREP 5. LY

{ /]/ 1. Initially wash all glassware as follows; detergent wash, deionized
water rinse, 1:1 HNO3 solucion soak, defonized water rinse, and 0.IN NaOH

I solution rinse, Sample recovery preps glassware for next use,

[’{ 2. Add 100ml 0.1N KaOH solution to the first two impingers (standard,
modified impingers, respectively). Record initial weights.

l/f 3. Leave the third impinger (modififed) empty. Record initial weight.

l { /] 4, Fi1l the fourth impinger (modified) with indicating type silica gel.
Record inicial weight., If sampling time is > 6 hours, add a fifcth silica

/ gel impinger. :

l /] 5. Place Pallflex T60A20 teflon coated filter or equivalent into filter
holder and install between the third and fourth impingers. Do not weigh
or number the filter.

[J 6. Assemble impinger bottles and glass elbows (180s) so that air flows

l from a smaller to larger holes (if applicable). Do not grease balljoint

ficeings. :

[/ 7. Calibrate nezzle by measuring four IDs with a micrometer.

Impinger No.| Contents Initial Final Change

/ — / 100 @l 0.1 N NaOH 7

$24.6 | 6106 | 3¢

)~2 100 ml 0.1 N Naoud 5%, S §38.D0 4.4 12.%

|— 3 | e #5579 14577 | 4

= Silica Gel o cfappd "77_(.‘7_ 8/9.{ 3¢.%¢
/ -~ Silica Gel 40751(,J 5’70, 6 6}07. ] 1 3#.1

~ Note: Record weights as grams. ’ Net Weight Gain 1 (.3

[T I e

v |

Silica Gel Condition Before Test: A/ é.- M/ After Test:

Nozzle No: E%ﬂ - " “Calibrated by: 2

ID Before Test: _Q-Z—éﬂ ﬁ-u“( 'é; Lég aZé‘/ - 026
ID After Test: 0%?"'; . 44“ Q,%E 0-%% 0; ;éf

90° 45°* 135° Average
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TESTe?
o o7
RUN<?

FILTERs?
CAMNA~?
. ”‘

BEL-H-AT=?
1.786
(=0l
840
T-BETER=?
88.0880

STALK DATA

RRER, [K2x?
1.818.000

PSTAT, IN H20+?

PORR, [N Hos?
2.9
2 h2os?
2.0
WET mOL, WT
MS, L8ABNOL:?
2.000
8YG DELTA-P,
)
.s‘l
T-STAEX, F3?
70.080
STACE VEL,
FI78 = 41,435

FOR 0.75 CFR
T0ERL NOZ
DIR, WM. = 0,23
RCTURL WOZ
MR, THa?

264
SARMLE CFR = 0.939

INSTRUCTIONS

FELTA-H= 2.87 " POINT N0,

l”

IHIT TR 2 02e?
oo, 30 sEsssesITINN €9.99 $10 82 ) 20980 R
224,150 Ry POINT WO. 18. #5.00 510 03 3 pacr
MH  ersssssnsamses :;.:g :;g :g J3 510 01 ) o.M B
vo . 1 " RUN
- 56.09 70 02 o3 570 81 BELTA-#+ 3.7 _ ',‘33;:',:';""’
€4.00 STO 62 RUN ensnswsnentons L6890 BN
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SR ERER RS RN 71.00 550 02 THEN #7%
RUN DELTA-H= 1.79 POTNT HO. 11, .65 570 01 BN
e bt ™ e
UM . 2, . DELTA-H= 1.36
’ POIHT 0. 2 A8 Small sesEsI RTINS 166,388 RN
UM J4 810 6) W POINT W0, 21,
€5.06 $70 02 DELTA-H= 2.59 2600 s1o g3 "% YOL. BSCF -
63,00 ST0 3 Seeseesansenas SISO 0 | o, .
o POINT HO. 12, RN o581
RUN BELTA-Hz 1.71 -43 ST0 81 peLTn-u- 3.00 - .
lu“ peRaRABARR RS 'u'a."' z 3‘ ;;;;;I;;l.;;.l I.’
POINT W0, 3. . . 2.
70.00 ST0 43 oeveesesssvsas 54 g1 g STHCE GO WET
(L] .39 570 o1 POINT M0, 13, 00851005 0o nens
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66,00 510 92 Poesesvsesesns MO0
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-] [ 79.40 570 63 prp7R-N= 2.48 €S, BSCPR & wi.
BELTA-H= 2,10 £9.60 ST0 02 essnssnassnner * 16,745,387
RUN sasnsvonnsens 53 SW:: POINT NO. 2¢4. AL
POIHT WO, 5. U 7.Ms0N
39570 1 DELTR-= 1.09 st o JSRTR 3 = 1006
??.'. sto .3 (111 I TTETT ] m
wy POINT BO. 1. WLTR-H= 2.43
DELTA-H= 3.07 03.80 510 03 sssesssessesns
sesaesesesens 65,80 ST0 02 potuT KD, 25.
POINT HD. &, 42 510 01 o0
7800 RUN Eup mmis?
0000 ST0 @3 DELTO-N= 2.10 1SYES =00
RUM RSN SN 100 B
PELTR-H= 3.98 POINT MO, 16. P o
"sesserIsILL 84,00 510 83 gys1g. 425
POINT N0, 7. 76.00 ST0 82 TRETER F+31.000
§5.08 510 03 «45 5T0 01 T578CK Fai0, 378
TSN R pSTACK, IH KC=29.94
.. .. N JELTR-s 2.3 DTN 605, .
BELTA-HE 3.92 b MLTA-P=0.511
[ rTrr——— POINT M0, 17.
PINT HO, &, 12,00 ST0 03 £IARL METER
.M 570 12 55 570 01 poL, FT3?
7.0 50 @ N Y KA
) <66 5T0 41 DELTR-i= 2.04 THITIRL224, 150
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" PRELIMINARY VELOCITY TRAVERSE DATA SHEET

DATE: é/ /72,3.&1: BY;

DISTANCE A:  ),§ fu/fig]

AVERAGE CYCLONIC FLOW ANGLE = (Za)/n =

AVERAGE VELOCITY HEAD .-r_-l [(ﬁ)/n]z‘- | .7""', o

AVERAGE STATIC PRESSURE = (£P,. .)/n= = 4,34

-5

— DISTURE
t | ¢
A e T T
G NO: — — ‘D:

SOURCE ID: %%2"4 " i : TRAVERSE PTS USED, n: 2
AP CONTROLS: V€7 g‘”m lll H CIRCULAR DIAMETER: 2/ in
MIEST SITE: INEETUUTLET N/A -J‘— : DISTURB | RECTANGULAR L x W: ™ in
. STACK PRESSURES CYCLONIC STACK PRESSURES CYCLONIC

‘| (inches Hy0) FLOW (inches Hy0) FLOV -
APyey  Poear | JoF | af® ‘Pya)  Poear | SF rlcl‘
11,67 | 925t 98 2|12 4/@147 hewd £
2|67 | A3F1, % wag s g el D
3].e3 [4/s5134] s, vy larSier S
il.07 Zi;c_ez % s |.52 1485 :-rz:-_(_a/_.
1.7 | 7435142 /|23 1Y 1351
¢«|.81 (4235t 1 (|8 .5}3_ v3stul O

.84 | 481921 ) ||#].85 [4381a2] (
2 |.77 |43714q1 (| [»|.82 [£35141f )

0|.28 | 435 8et ) ||2].25 [232483 (
0|76 | 736193 (| [2|.ee | %32]811 )
w7/ |23s1edt )| [=].ep |43813%F
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CHROMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALlBRATION SHEET

DATE: c 72~ AP CONTROLS: o
_ _ -
BASE: Mﬁﬂ- TEST SITE:
TEST RUN No:__ M\~ Mid-\

BUILDING NO: 5 2~
SOURCE ID: M - M D - | {MPINGER BOX: 2 PREP BY:

sh all glassware B8S follows: detergent wash, deionized
water rinse, 1:1 HNOI solution seak, deionized vater rinse, and 0.1N NaOH
solution rinse. Sample recevery preps glassware for next use.

9. Add 100ml 0.1N NaOH solution to the first two impingers (standard,
modified impingers, respectively) . Record initial weights.

{1 3. Leave the third impinger (modified) empty. Record initial weight.

{ ) 4. Fill the fourth impinger (modified) with indicating type silica gel.
Record initial weight. If sampling time is > 6 hours, add a fifth silica
gel impinger ‘

[ ] 5. Elace Pallflex T60420 teflon coated £ilter or equivalent
holder and install between the thizd and fourth impingers.

{ 1 1. Initially wa

jnto filter
Do not weigh

(]

or number the filter.

6. Assemble impinger
from a smaller to larger

bottles and glass elbows (1
holes (1f applicable).

80s) so that alr flows
Do _not grease balljoint

i
|
i
|
1
|
i
i1
2
1
|
i
|
i
i
orate o (08 11
|
i
i

_ fittings. :
{] 7. Calibrate nozzle by measuring four ibs with a micrometer.

Inpinger No.| Contents Initial Final Change
G [weoinne®| 733 |s97.0 Ls?
2| 3~2 100 ol 0.1 N NaOH S%.§ é/q.g _é;;,..,’,
3| 3-2 Eapty ey | endt 14749
f’_ r;,q, Silica Gel 7@3,{7 7/6.:’

s Silica Gel 7
Note: Record ve!.ghgs as grams. Net Weight Gain 3:5 _g

Silica Cel Condition Before Test: 5/14,&.-

'.'A:Er.er Test: Zdz M

 Calibrated by:

i Befora Test: 0_1";'7 0 Z'}q' 021% ﬂ 23 a1 4.2‘23
ID After’ 'rest: (2 d..33 (2:'2—33 Q &52 D= A 5 T ng 2
- - 1 5' - Average
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BT Wi

" naze o mbr

1.749

STRLX VEL,
F1/75 » 48,207

FOR 8.75 CP0
TBERL W02

DR, I = 0.221
AT K02

A, D=y

SWE CFR = 0.031
IETRETION

L1(
A = Ll

. B9 TSR

€ = T-¥ETER
s

 FIX ExRoR
A

2 33
B

.3
o8 :
g

) m”;u__ POINT 0, “'hmcl mw-m"'"_ ' -
- : . POIHT W0, 24, ' )
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- 63,80 570 3 e T T AL X
.85 nNOSHB :
- POINT N0, K2, DELTA-H= 2.18 e
POINT WO. 2. . 66 510 ll.lx stssrsastsient L8 wLe 2.4651
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6,00 5T0 02 pg; 1poye 1,99 D et st e BV SRR
(Trrrrie T Lt T m m‘ “ 2.‘
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ST «35.5T0 ®1 assessverssony gi
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- 82810 M 66.00 S0 ©3 STSOOL o e,
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. CHROMIUM EMISSION TEST
IMPINGER BOX SET UP & NOZZLE CALIBRATION SHEET

DATE: qj‘ Une 92 AP CONTROLS:

BASE: NAD AAMEDA TEST snz:_@mam_m_
BUILDING No:_ 3 L | Test &uN No:__ [\ - MiA -2

sorcg 1:_ M Li e IMPINGER Box:__ & EmEP By

[ ] 1. Initially wash all glasgware as follows; detergent wash, deionized
water rinse, 1:1 HNO3 solution soak, deionized water rinse, and 0.IN NaoH
solution rinse. Sample recovery preps glassware for next use,

[ ] 2., Add 100ml 0,IN NaOH solution to the first two impingers (standard,
wodified impingers, respectively). Record initfal weights.

[ ] 3. Leave the third impinger (modified) empty. Record imitial weight.

[ 1 4. Fill the fourth impinger (modified) with indicating type silica gel.
Record initial weight, If sampling time is > € hours, add a fifrh silica
gel impinger.

[ ] 5. Place Pallflex T60A20 teflon coated filter or equivalent into filter
holder and install betwsen the third and fourth impingers. Do not weigh
or number the filter,

[ ] 6. Assemble impinger bottles and glass elbows (180s) so that air flows

from a smaller to larger holes (if applicable). Do not grease balljoint
fittings,

{1 7. Calibrate nozzle by measuring four IDs with a micrometer.

Impinger No.| Contents | Initial Final Change

APy 100 m1 0.1 N Naog "> $43,3 | 4)3.4 19.)
2] £-2. 100 @l 0.1 N NaoH<74 * 6293 | 4/3.2 29
3| 4-73 | ey sot? | Lo/ 713034 | F
4 4--(_‘— Silica Gel _ gq./ 0 g{y,g |7%
5 | Silica Gel -

Note: Record weights as grams.

N_et Weight Gain l” {

Silica Gel Condition Before Test: Blbgg | 'After Test:

Nozzle No: 'ﬁg "l P Calibrated by:. /

ID Before Test: /) 232 0.2 3¢ 02 33 223 0233

ID Afcer Test: 0,232 _(O 333 0,322 0333  .0.432 awd
o 0° 90°

45° 135’{ : } Averag.

' '73‘1’AL L = ééé,g -,2??4- :.'?FH'.I'(' 2:,,,“_5
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APPENDIX D
LABORATORY ANALYSIS
SAMPLE CALCULATIONS
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| GEOCHEMICAL
5 TESTING

- a division of Energy Center, Inc

REFDRT OF ANALYSIS

Clients: WNaval Enargy % Environmentsi LAR NG.: 92-£27739

Report Date: 0B/13/92
Date Sampleds 07/25/92
Sampled By: Clien

NMescription; C-0UT-1
MAD Alameda
REVISED REFORT -~ Lower Detection Limit

Inarganic Metals

e o e

Result Units Fethod

Chromium

T 0.002 aq/1 EFA 218.2

Gt B Yol

Forrest E. Walker
Directmﬁ_:pf Technical Services

RD2, Box 124
Sometset. PA 15501

814%443 1671

B814/445-6666
FAX: 81 4/445-6729
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B — e —

| GEOCHEMICAL
> TESTING

Q division of Energy Center, Inc.

REFORT DF ANALYSIS

Client: Maval Energy 2 Environaental

Report Date: 08/13/92
Date Sampled: 07/29/92
Eampled By: Client

Description: G-oU7-2
NAD Alameda
REVISED REFORT ~ Lower Detection Limit

Inorganic mMetals

. Result Units

- - -

Chromium

Forrest E. Walker

Di reictgq.of Technical Services

RD2, Box 124
Somerset, PA 15503

814/443-1671

B14/445.6666
FAX: 814/445.6729

LAR NO,: 92-FE29740

Ple thod

——

EPa 21B.2

————t b i e e




GEOCH E M ICAL -
V TESTIN

. Q division of Energy Center, --lnc.-':l-'

REFORT OF ANALYSIS

clignt: Naval Energy & Environmental_ LAF ND.; $2-E29741
Report Date: 0B/13/%2
Date Sampled: 07/72%/92

Sa&pled Ry: Client

Fescription: NaOH Blank
NAD alameda
REVISED REPORT - Lower Detectjion Limit

Inoirganic Metals

Adalyte

Result Units flethod

Chromium

% 0.002 mgsi EFA 218.2

Lt B Yol

Forrest E. Walker
Directorbgf Technical Services

RD2, Box124

Somerset PA 15501

5:8666
FAX 814/445.6720

I

4

[SUeTT.



AUG 17 S22 ©3:20PM ENERGY CENTER, INC. P.2

GEOCHEMICAL Somersel, FA 15501
é TE STING 814/443-1671

— 814/445-6666
a division of Energy Cenfter, In¢. - FAX: 814/445-6720

REPORT COF ANALYSIS

Client: Naval Energy & Environmental : LAE NQ.: 92-E£27732
Report Date: 08/17/92

Pate Sampled: 07/29/92

Sa;nlad By: Client

Pescripticn: L-QUT-1

NRD Alamoda
REVISED REPORT: Lower Datection Linmits

Inoraanic Metals

Analyte Result Units Methed

-------------- - - - -

Chromium 0.002  mag/l EPA 216,72

Forrest E. Walker
Pirector of Technical Services

|

|

; |

Y./ \ |

: . L i |
: o~ . D=6 ’
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|

|

- . . - . T H H B - C



L)

AG 17 ‘52 03:20PM ENERGY CENTER, INC. e P.3 {

a3 GEOCHEMICAL :‘E% o m&“%:‘:"séit

J P —

[

2

TEST' N G _ . gwus-isn

S ——————— ‘ . , 14/445-66665

a division of Energy Center, Inc. -~ FAX: aums-srzs
REPORT OF AMALYSIS T
Client: Naval Erorgy & Envircnmental LAR N.1 92-E29733 3]
Report Date: 08/17/92 . ' ‘
: r

Date Sampled: 07/29/92 :
" Sampled By: Client -
Pescriptions L-0UT-2 i
. NAD Alaneda
REVISED REPORT: Lower Detection Limits a
: i
. -
Inorganic Metals s
Analyte Result Units flethod

i _ ' s .
Chromiun 0.005  wg/) EPA 218.2 -
=
l—i

v

.«

wadl

Forrest €, Walker -

birpcter ff Technical Services




P ——
—_——
—

Ciient: Naval €nergy & Envirenmental

Report bate:

Date Sampled:

AUG 17 ’S2  B3:20FM ENERGY CENTER, INC,

.

————

GEDGHEMICAL
TESTING

a division of Energy Center, lnc.

REFPORT OF ANALYSIS

LAR NO.; P2-En9734
08717792

07/7239/92

Sampled By: Client

Deseriplion:

Analyte .

A

Chromium:

e .
h ‘ .
)
h Y]
[y

M-00T-1
MAD Alameda
REVISED REPORT: Lower Detection Limits

Inargaric Motals

Result Units : Method

- - - ——— g

0.002 [ .78} EFa ?10.2

Forrest €. Walker
Director of Technical Services
| ]

P.4

Somersat, PA 15501

814/443-1671
B14/445-5666
FAX: 814/445-6729



SRR

P e
€

A 17 ‘S @3:21PM ENERGY CENTER. Inc. : P.S [
i - S SRAD, Box 124
N - | SEOCHEMICAL = = e
: P ' 814ﬁ44§E1671
: o o 81«“454W55
Q dvvisuon of Energy Center, Inc. . FAX: 314/“5,5729r
REPORT OF ANALYS1S n
o
Client: Naval Energy & Environmental LAP NO.: 92-£29737 ﬂ
) . §i
Report Date: 08/17/92 ) ’
[ 24
Date Sampled: 07/29/92 %
Sampled By: Client
Description: M-OUT-2 J

NAD Alameda
REVISER REPORT: Lower Detection Limits

L%

Inorganic Metals

LY |

énalyte Result  Unitg Method

oy e B

v ——— - - —— -

E s

Chromium 0.002 aasl EPa 218.2

-
PR

-

Forrest €, Ealker
Director ot Technrical Services
¥ _

- ey




T Somerset, PA 15501
=1 TESTING

814/443.1671

l .
l " GEDCHEM'CAL sz. Box 124
]

— . 814/445-6666
Q division of Energy Center, Inc. FAX: 814/445-6729

l REFORT OF ‘ANALYSIS
' Client: Naval Energy & Environmenial LAB NO. FE~E29730

Report Date: 08/08/92
l Date Sampled: 07729792

Sampled By: Client
I Descriptions L-mID-2

. NAD Alameda
. Inorganic Metals

I Analyte Result Units Fethad
l Chromiun 0.25 mg/1 EFA 200.7

Forrest E. Walker
Diregimr of Technical Services




b

[ sEocHEMICAL = e
3 TESTING L e

8144351671 4
— ; - - S B814/445-6666
a division of Energy Center, inc. - FAX: 814/445-6729 "

[y

REPORT OF ANALYSIS *

Caa

Client: Naval Energy & Environmental LAB NO.: 92~E29731

3

Report Date: 08/06/92

Date Sampled: 07/29/92.

et

Sampled EBy: Client

Description: L-MID-1
) NAD Alameda

Inorganic Metals

Analyte

Result Units Method

Chromium

0.26 ®g/1 EPA 200.7

Wrepcn el

e Y

Forrest E, Walker X
Directan of Technical Services : ;

—rnnm




GEOCHEMICAL | a2 12
N TECTING

814/443-1671

— 814/445-6666
a division of Energy Center, Inc. FAX: 814/445-6729

REPORT OF ANALYSIS

Client: Naval Energy & Environmental LAB NO.: 92-£29732

Report Date: 08/06/92
Date Sampled: 07/29/92
Sampled By: Client

Description: L-0OUT-1
) NAD Alameda

Inorganic Metals

Analyte

- -

Chromium L 0.01 ag/l EFA 200.7

Forrest E. Walker
: Direcm of Technical Services




GEOCHEMICAL
TESTING

a division of Energy Center, Inc, -

REPORT OF ANALYS1S

Client: Naval Energy & Environmental LAB NO.: 92-E29733
Report Date: 08/04/92

Datg Sampled: Q7/29/92

;ampled By: Client

Description: L-OUT-2

NAD Alameda
inorqanic Metals
_ Analyte ' Result Units Method
Chromium £ 0,01 ag/1 . EPA 200.7

FEut B Yol

Forrest E. Malker
Dire:iﬁﬁ of Te;hnical Services

RD2, Box 124

- Somerset, PA 15501

814/443-1671
814/445-6666
FAX: B14/445-6729

L o2

Ll"‘“




f

3 GEOCHEMICAL
< TESTING

Q division of Energy Center, Inc.

REFORT QF ANALYSIS

Client: Naval Energy & Environmental LAB NO.: 92-E29734
Report Date: 08/04/92

Datg Sampled: 07/29/92

;ampled By: Client

Description: M-mMID-1

MAD Alameda
Inorganic Metals
Ahalyte | Result Units Method
Chromium 0.22 mg/l EFA 200.7

Forrest E. Walker
Direcipn' of Technical Services

RD2, Box 124
Somerset, PA 15501

814/443-1671

814/445-6666

FAX: 814/445-6729




TESTING

a division of Energy Center, Inc. |

REPDRT OF ANALYSIS

Client: Naval Energy & Environmental
Report Date: 08/06/92

Datg Sampled: 07/29/92

;ampled Ey: Client

Description: M-MID-2
' _ NAD Alameda

Inorganic Metals

Analyte © Result Units

Chromium 0.20

| GEOGH EMICAL -

e T ' :Somerset.!_?A 15501

LAB NO.: 92-E29735

EFA 200,7

Feout B ol

Forrest E. Walker
Direcygﬁ of Technical Services

RD2, Box 124

814/443-1671
814/445-6666
FAX: 814/445-6729

S |

.
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4 GEOCHEMICAL sonma T
TE ST|NG 814/443-1671

— 814/445-6666
a division of Energy Center, Inc. FAX: B14/445-6729

REFORT OF ANALYSIS

Client: Naval Energy &% Environmental - _ LAB NO.: 92-E29734
Report Date: 08/06/92

Date Sampled: 07/29/92

Sampled By: Client

Description: mM-OUT-1

NAD Alameda
Inorganic Metals
Analyte Result Units Rethod
Chromium ' - < 0.01 mg/1 EFA 200.7

Forrest E. Walker
Dire:qgﬁ of Technical Services




1 P, GEOCHEMICAL = = ST -':1_'_-som¢,525%,§'12;§‘
<2 TESTING Tl

e e A 814/445-6666
a division of Energy Center, Inc. - FAX: 814/445.6721)

-

REFORT OF ANALYSIS i

Client: Naval Energy & Environmental LAB NO.: 92-E29737 “

Repart Date: 08/046/92
Date Sampled: 07/29/92 ?]
Sampled By: Client

DPescription: M-QUT-2 ’ "
NAD Alameda

Ingrganic Metals !

Analyt Result Units Method *

-

Chromium < 0.01 ag/l EFPA 200.7

=, A

Forrest E. Walker
Dire5$fr of Technical Services




GEOCHEMICAL
TESTING

a division of Energy Center, Inc.

REFORT OF ANALYSIS

Client:.Naval Energy & Environmental LAB NO,: 72-E29738
Report Date: 08/06/92

Date Sampled: 07/29/92

Sampled Ry: Client

Description: G-mID-1
NAD Alameda

Inorganic Metals

Analyte Result Units Method

Chromium ' 0.13 mg/1 EPA 200.7

= Y

Forrest E. Nalker
Directpp of Technical Services

RD2, Box 124
Somerset, PA 15501

814/443-1671
814/445-6666
FAX: 814/445.6729




TESTING

a division of Energy Center, Inc.

REFORT OF aANALYSIS

Clisnt: Naval Energy & Environmental LAB NO.: 92-E2%739
Report Date: 08/07/92

D;te Sampleds 07/2%/92

Sampled By: Client

Deseription: 0G~0UT-1
NAD Alameda

Inorganic Matals

anzlyte Result ‘Units Method

Forrest E. Walker
Directnrn_cﬁ‘ Technical Services

I’ thramium L 0.065  mg/l EPA 218.2

GEDCH EMICAL L SomerseIPA 15501

RD2, Box:124 [

TR

814744359671
B14/445-6666
" FAX: 814/445-6729 {




GEOCHEMICAL comare 02 Box 124
TEST'NG B14/443-1671

- 814/445-6666
a division of Energy Center, Inc. FAX: 814/445-6729

REFORT OF AMALYSIS

Client: WNaval Energy & Environmental LAR NO.: 92-E2%740
Report Date: 0B/07/92
m | Date Samplec: 07/29/92

"Samplad Ry: Client

}

" : Description: $-QUT-2
! NAD Alameda

Inorganic Retals
" analyte Result Units fethad
~ " chromium C¢.005  mg/l EPA 218.2
u
-
B
|
n
"
|
s
. Gt B Yl
Forrest E. Walker
- Director of Technical Services
]
|

P B yatth

Forrest E. Walker
Diregior of Technical Services

. . 1 .



i GEOCHEMICAL e OB
' , TESTI NG 814/443-1671

— _ 814/445-6666
a division of Energy Center, Inc. FAX: 814/445-6729

REFORT OF ANALYSIS

Client: Naval Energy & Environmental LAB NO.: 92-E29742
Report Date: 0B/04/92
" Datg Sampled: 07/29/92

Sampled By: Client

Description: QA-1
NaD Alameda

Inorganic Metals

Analyte Result Units Methad

Chromium 4 0.01 mg/1 EPA 200.7

P it

Forrest E. Walker
Dires*gr of Technical Services




’

—3 GEOCHEMICAL sl
pr— TESTING " o " gtasareri

— _ ", 7814/445-6666

a division of Energy Center, Inc. FAX: 814/445-672¢)

REFORT OF ANALYSIS f

Client: Naval Energy & Environmental . LAB WNO.: 92-E29743 -;l
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Date Sampled: 07/29/92
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Description: QA-2 ]
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Inorganic Metals -

Analyte Result Units Method
Chromium 0.12 mg/1 EPA 200.7
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Report Date; 08/10/92

Date Sampled: 07/29/92

Sampled Ey: Client

Description: QA-3
: NAD Alameda

Inorganic Metals

Analyte Result Units Method
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Chromium 0.07 mg/1 EPA 200.7
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10100 1520.0 15,0

40500 AVERAQE AMPS

Gt G1 a1 G G @1 TOTAL
1 2 2 a 4 4
455440 491585 492022 496854 40213 50Ms9
4200 402845  agemse 4215 500151 502480
4768 1280 ¥z 2361 S8 0K T
1.42 0.50 1.00 178 .50 1.00 620
108.0 102 834 a7.9 75 373 2853 AVERAGE AMPS
G 61 TOTAL
1 2
ABSM4.0  a91S8S
491208 492845
L X ] 1R
142 0.50 1.9
524 e MSI AVERAGE AMPS
PERE-HOUR CALEULATION SHEET
VAL AVIATION DEPOT, ALAMEDA
LDING 32, RECTIFIERS L1, L2, L3, L4
CHROME PLATE
UNEL )
L-OUT-1, LOUT2, L-MID-1, L-MID2
ECTIFIER ‘ L1 L2 L3 i+ ToIAL
VERAGE AMP READING 15100 24900 500 1500 8000 AVERAGE AMPS
HOUR CALCULATION SHEET
VAL AVIATION DEPOT, ALAMEDA
VILDING 32, RECTIFIERS M-2, M-3, M4
CHHAOME PLATE
UNEM
M-OUT-1, M-OUT-2, M-MID-1, M-MID-2
FIER M2 M3 b4 TOTAL
VERAGE AMP READING

D=3



EMISSION RESULTS
. SAMPLE CALCULATIONS
TEST M-OUT-1 (TOTAL CHROMIUM)

CHROMIUM WEIGHT = analysis volume (1) * lab analysis (mg/1)]
Emission Weight = 0.4092 ) * 0.002 (mg/l) = 0.00082 (mg)

EMISSION CONCENTRATION = chromium weight (mg) / air sample volume (DSCF)
Example:
Em&m&qnmnnnm 0.00082 (mg) / 392.988 (DSCF)

= 2.0825E-6 (mg/DSCF)

EMISSION RATE = emission concentration (mg/DSCF) * stack flow rate (DSCFM)
*60 (mm/hr) & ®

Exqmple:

= 2.0825E-6 (mg/DSCF) * 16429.429 (DSCFM)
* 60 (min/hr) = 2.05 (mg/hr)

EMISSION RATE = emission rate (mg/hr) / average amperes (Amp)
Example:
Emission Rate = 2.05 (mg/hr) / 4050 (Amp) = 0,0005 (mg/Amp-hr)

B-37
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APPENDIX E

"NOMOKIN" SAMPLING PROGRAM
EPA CONSTANTS AND EQUATIONS
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NOMOKIN CALCULATOR PROGRAM
MEMORY REGISTER ASSIGNMENTS

ASSIGNED -
§TO VARIABLE UNITS VARTABLE DESCRIPTION
00 | (aP)avg in. H20 Velocity pressure, latest average
0l (AP)n in, H20 Velecity pressure at traverse point n
02 | (Ts)n *F Stack temperature at traverse point n
03 | (Tm)n °F Meter temperature at traverse point n
04 | (Ts)n "R Stack temperature at traverse point n
05 | (Tm)n *R . Meter temperaturs at traverse point n
06 | 2/(aP) J(in. H20) Summation, velocity pressure square root
07 | Z/(aP * Ts)| J("H20-°R) | Kv factor o
08 | =(Ts) *R Summation, stack temperature
0% | 2(Tm) ‘R . Summation, meter temperature
10 | =(n) N/A " Counter, traverse point number
11 | Z(Delta-H) in, H20 Summation, meter orifice pressure
12 | aH@ in. H20 Mater orifice pressure @ 0.75 cfm rate
13 | ¥ N/A Meter correction factor (Gamma) -
14 | Time minutes Intermediate check or f£inal sampling time
-15 | ©p N/A ‘Pitot tube coefficient
16| (aH)avg in., H20 Meter orifice pressure, average
17 | vs fe/s Stack velocity, average
18 | Dn in, Nozzle diameter .
19 | (Ts)avg *R Stack temperature, latest average'';
20 | As fe2 Stack area .. . C :
21 | (Vm)final | fea Internediste/final meter volume
22 (Vm)initial| £t3 - Initial meter volume _
23 (Vm)std ft3 Intermediate/final dry std sample volume
2, | Ms 1b/1b-nole | Wet molecular weight of stack gas
25 | (Tm)avg ‘R Meter temperature, latest average
26 | Ps in. HG Stack pressure, absolute
27 | Pb in. HG ‘Barometric (ambient) pressure, absolute
28 | 1-BwS N/A Mole fraction of dry stack gas
29 | H20 Gain grams Moisture gained by impinger train
01 | %02 % Average 02 content of stack gas
02 | zco2 1 Averags CO2 content of stack gas
Notes:

XEQ “SIZE®" 030 before loading NOMOKIN into caleulator. I
Some storage registers are reused later in the program, ie, 202.
Flags 01-05 are used to direct use of subroutines,

Flags must be clear before running NOMOKIN.

o
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EPA CONSTANTS, VARIABLES, AND EQUATIONS

All cuns:aﬁts. variables and EPA equations are from Code of Federal
Regulations, Volume 40, Appendix A, Methods 1 through 5, dated July 1, 1590,

CONSTANTS, VARIABLES, AND CORRESPONDING UNITS

Variable | Description Units
A, | eross-sectional area of nozzle opening fe2

Ag | stack cross-sectlonal area fr2

Bg mole fractlon of water vapor in the gas stream 1b/1lb-male
1-B, wole fraction of dry stack gas 1b/lb-mole
i pressure differential across orifice meter in. Hy0

21 | isokinetic sampling rate variation 1

M, | vet molecular weight of stack gas 1b/lb-mole

My | dry molecular weight of stack gas 1b/1lb-mole

P barometric pressure in. Hg

P: absolute dry gas meter pressure in. Mg

P absolute stack pressure in. H

P ; static (gage) stack pressure in. H g

aa actual stack gas volumetric flow rate acfm

Qgq | 9ry standard stack gas volumetric flow rate dscfm

gas sample nozzle flow rate, dry @T, and By cfm

gas sample dry gas meter flow rate : efm

Tn | 9ry gas meter temperature *R

T stack temperature R

s
v volume of liquid collected by impinger train ml
c

% sample volume indicated by dry gas meter cf

4/ )35d dry standard gas sanmple volume dscf
gas sample nozzle velocity (Vp=V; for 100 II) ft/s

v, )s6d gas sample water vapor volume (@ Tgeaq and P y) sef
average stack gas velecity ft/s

§ dry gas meter calibration factor (gamma) N/A.
Constant | Description Units
0.0471 | conversion factor, H20 at standard conditions cf/ml
0.0358 (4*144)/(:*85 49*%60) several units
0.0945 f 100)/(T 4 60) (in. Mg min)/(*R 5)
0.75 iden gas lanp flow tate at dry gas meter cfm
2.292 (4¥*144%0. 75)/(%*60) several units
1712A: conv;:lion factor in. HZO/in. Hg

. P R/in.

60 cgﬁeersfon factor / [ m?g
85.49 | pitot tube constant (ft/a)[(lb/lb-mole in. Hg)/('R in. H20)]E
. 144 | conversion factor : in2/fe2
B846.72 | orifice AH equation constant units unknown
3600 | conversion factor s/hr
Poeg | standard absolute pressure 29.92 in. Hg
Tgeqa | standard absolute temperature 528 *R

B




DRY STANDARD GAS SAMPLE VOLUME, dscf

T (Bg) (Fy)
(Vgdgea = Vg ¥ B 8VE _ 17 646 v, ¥ —25"E (Epa Method 5, Eq. 5-1)
(Tm)avg E.st:d T

MOLE FRACTION OF WATER VAPOR IN STACK GAS, DIMENSIONLESS

(V) '
B, = v eed (EPA Method. 5, Eq. 5-3)

(vn)std + (vw)std

Where: Volume of water vapor in the gas sample, scf

(Vydgea = 0.0471 V, (EPA Method S, Eq. 5-2)

PERCENT MOISTURE IN STACK GAS, BY VOLUME, %

% Hy0 = 100 B,

MOLECULAR WEIGHT OF DRY STACK GAS, Ib/Ib-mole

Mg = 0.44%C0, + 0.32%0, + 0.28(ZN, + %CO0) (EPA Method 3, Eq. 3-2)

Substitute ZNz = (100 - 202 - zcoz), assume ¥CO0 = O, then

My = 0.161002 + 0.04202 + 28 (Equation used by NOMOKIN)

MOLECULAR WEIGHT OF WET STACK GAS, Ib/lb-mole.

My = Mg(1 - B) + 18 (B,,) (EPA 450 Manual, Eq. 6-21)

PRESSURE CALCULATIONS, in. Hg

P, = B, + 4H/13.6 |
(Pm)avg - By + ((‘H)hvg/u's)

Ps - Pb + Psgﬁlﬁ
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STACK GAS VOLUMETRIC FLOW RATES, various units

Absolute stack gas flow rate, acfm 3
Q, =60V, A, ' _ +'7 (Equation used by NOMOKIN)

Dry standard flow rate, dscfh
Tsed Es

— (EPA Method 2, Eq. 2-10)
s
Psta (Ts)avg ,

Q.4 = 3600 (1-B.) Vg A

Dry standard flow rate, dscfm

Ps

Qgq = 17.646 Qg (1-B,.) (Equation used by NOMOKIN)

(Is)avg

EXCESS AIR CALCULATION FOR BOILERS, %

%0, - 0.5%C0
%EA = . 100

0.2642N2 - (20, - 0.5%C0)

(EPA Method 3, Eq. 3-1)

Substitute %Ny = 100 - 202 - %C0y, assume 2CO = 0, then

%02
%ZEA = 100

26.4 - 1.264%0, - 0.264%c0,

(Equation used by NOMOKIN)

ISOKINETIC SAMPLING RATE VARIATION, %

(Ts)ayg_fvm)std Pgeq 100
Tgea Vg © An (?s) 60 (1-Byg)

- 0,0945 (T.) w.)
2 - s5'avg “"'m’std

P, v, An @ (1-B,,)

Note: For intermediate isokinetics, "1-Bws® is calculated using estimated
stack gas moisture content. For final isokinetic, "1-Bws® is calculated

21 =

(EPA Method 5, Eq. 5-8)

from the water collected in the impingers and silica gel.
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DRY GAS METER CALIBRATION

BOX NUMBER: 18

DATE: 06-22-1992
BAROMETRIC PRESSURE: 29.960
OPERATOR: d°P

LEAKRATE (CFM): ©0.000

Delta-H , e §.00 3.00 2.00 1.00 0.50
Avg Dry Gas Mtr Temp. 79.0 79.0 78.5 78.3 79.0
Avg Wet Test Mtr Temp 70.0 70.0 70.0 70.0 71.0

Init Dry Gas Mtr Vol. 993.827 999.762 6.902 13.031 19.162
Final Dry Gas Mtr Vel 998.737 1004.8B68 12.017 18.141 24,260

Net Dry Gas Mtr Vol., 5.110 5.106 5.115 5.110 5.108
Net Wet Test Mtr Vol. 5.000 5.000 5.000 5.000 5.000
Run Time (min.sec)... 4.01 5.04 6.20 8.39 12.06
GAMMA .\ .vvvrnnnnenns 0.983 0.989 0.988 0.991 0.992
DHE 1.779 1.699 1,771 1.652 1.621

De]t.-H LI I I B L B O B O )

Avg Dry Gas Mtr Temp.
Avg Wet Test Mtr Temp
Init Dry Gas Mtr Vol.
Final Dry Gas Mtr Vol
Net Dry Gas Mtr Vol.,
Net Wet Test Mtr Vol.
Rumn Time (min.sec)...

GAMMA L I R A I T I RN B )
DH@ L R A L L N RN Y A )
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DRY GAS METER CALIBRATION -
BOX NUMBER: 16 v
DATE: 07-01-1992
BAROMETRIC PRESSURE: 29.950
OPERATOR: - Dp |
LEAKRATE (CFM): 0.000 ;
-
|
i
Delta=H ...... R 5.00 3.00 2.00 1.00 0.50 ,
Avg Dry Gas Mtr Temp. 80.0 80.0 80.0 80.0 80.0 i
Avg Wet Test Mtr Temp 71.0 71.0 71.0 71.0 71.0 1
Init Dry Gas Mtr Vol. 957,838 963,921 970.998 979.097 985.187 ;
Final Dry Gas Mtr Vol 962,903 968.972 976.073 984.174 990.243 )
Net Dry Gas Mtr Vol.. 5.065 5.051 6.075 5.077 5.056 o
Net Wet Test Mtr Vol. 5.000 5.000 5.000 5.000 5.000
Run Time (min.see¢)...  4.01 5.09 6.19 8.139 12.07 .
GAMMA e vnsnenanan. 0,992 0.999 0.997 0.999 1.004
DHE  voveensnannoeoe. 1,783 1.759 1.764 1.654 1.623
_
Delta-H ........ rea

Avg Dry Gas Mtr Temp.
Avg Wet Test Mtr Temp
Init Dry Gas Mtr Vol.
Final Dry Gas Mtr Vol
Net Dry Gas Mtr Vol,.
Net Wet Test Mtr Vol.
Run Time (min.sec)...

e L R

|




DRY GAS METER CALIBRATION

BOX NUMBER: 17

DATE: 06-22-1992
BAROMETRIC PRESSURE: 29.980
QPERATOR: dP '

LEAKRATE (CFM): 0.000

Delta~H ...cecounnrans 5.00 3.00 2.00 1.00 0.50
Avg Dry Gas Mtr Temp. 80.%5 81.0 81.2 81.8 82.0
Avg Wet Test Mtr Temp 74.0 74.0 74.0 74.0 74.0

Init Dry Gas Mtr Vol., 52.260 58.271 64,279 70.287 76,297
Final Dry Gas Mtr Vol §57.263 63.277 69.286 75.293 81.312

Net Dry Gas Mtr Vol.. 5.003 5.006 5.007 5.006 5.015
Net Wet Test Mtr Vol. 5.000 5.000 5.000 5,000 5.000
Run Time (min.sec)... 3.59 5.07 6.15 8.36 11.69
GAMMA ces e . 0.999 1.005 1.007 1.011 1.011
DHE .. ..t venensnn 1.770 1.751 1.741 1.646 1.598
De]ta-H “« "o n “ e

Avg Dry Gas Mtr Temp.
Avg Wet Test Mtr Temp
Init Dry Gas Mtr Vol.
Final Dry Gas Mtr Vol
Net Dry Gas Mtr Vol..
Net Wet Test Mtr Vol,
Run Time (min.sec)...
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