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1.0 INTRODUCTION

Under Section III.of the Clean Air Act bf 1970, as amended, the
Environmental Protection Agency is charged with the establishment
of standards of performance for new stationary sources which may
contribute sfgnificantly to air pollution. ,A performance standard
is based on the best emission reduction systems which have been

shown technically and economically feasible

~ In order to set realistic performance standérds, accurate data on
pollutant emission is normally gathered from thé stationary source

category under consideration.

The sulfur recovery system at Champlin Petroleﬁm Company's refinery

at Wilmington, California, was designated as a we]]-contro]]éd sta-
tionary source énd was therefore selected by the Office of Air Quality
Planning and Sténdards (OAQPS) for an emission festing program. = Tests
were conducted on the sulfur recovery unit during March 14-15, 1974.
The tests were berformed by personnel from Environmental Science and
Engineering, Inc. (ESE), Gainesville, Florida, and théAU.S. Environ-
mental Protection Agency, Emission Testing Branch, 0AQPS, Research

Triangle Park, North Carolina.

The sulfur recovery system consists of a Claus Sulfur Recovery Unit

followed by a SCOT tail gas treatment unit before the incinerator. The

environméntal science and engineering, inc.



SCOT process unit treats the Claus off-gas to remove additional sul-
fur before incineration. The incinerator converts all remaining
reduced sulfur compounds to sulfur dioxide prior to release to the

atmosphere.

Tests were conducted on the system at samb]ing points before and

after the incinerator. The tests were designed to determine the
average emission rates during fouf—hour'sampling periods on the speci-
fied‘sambling dates. The emissions measured were: sulfur compounds
(hydrogen sulfide, carbonyl sulfide, sulfur dioxide and carbon di-
sulfide), hydrocarbons, carbon monoxide, nitrogen oxides, visible

emissions and odors.

-2
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2.1

2.2

2.0 SUMMARY AND DISCUSSION OF RESULTS

A summary of the data collected for the two tests completed at
Champfin Petroleum Company, Wilmington, California, is included

as Table 1. To facilitate a comparison of results, all concentra-
tions are presented as ppmv dry (except ¢ dry for €0, and 0, and

odor units (o.u.) per standard cubic foot (scf) for odorltesting
results), and all emission rates are standardized (with the ekception
of odor)las grams per hour (gm/hr). Additional partial data
collected on dates other than March 14 and 15 are presented in the
Appendix. Sample calculations and conversions are presented in

Appendix A.

Sulfur compound concentrations were determined by gas chromatography
(cos, HoS, SO, CSp and total sulfur), EPA Method 6 (502), and
Meloy Sulfur Analyzer (total sulfur).

Sulfur dioxide concentrations, as measured by EPA Method 6 and gas
chromatography, averaged 5.2 and 9.6 ppmv, respectively, at the inlet
sampling location. These results are considered to be in good
agreement, especially since EPA Method 6 cannot be expected to yield
éccurate results at the low concentration present at the inlet sampling
location. Concentration at the outlet sampling points for the

two days were 50.6 and 86.8 ppmv by EPA Method 6 and 220 and 118 ppmv
by gas chromatography. The 220 ppmv value obtained on the first day
of testing is based on one observation and is not considered repre-

sentative. The other values are considered to be within reasonable

- agreement.

_ 3
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TABLE I
DATA SUMMARY - SCOT SULFUR RECOVERY UNIT

CHAMPLIN PETROLEUM COMPANY : ’
WILMINGTON, CALIFORNIA

EHISSION COMCENTRATIONS, ppmv, dry

Lot Orromatosranny

Flow Pate Orsat Dats NDIR/Psramannetic T3, poav(6) ™, prav(?) Oder Concentration vmm )
Batee  location  OHTA(TT)  § Mofsture LRSIV IR ;Tlr‘m‘tb’“"m. sy Wo. oav(d) S8 os(6) sla) €S, (8 (S} e sdy 8 Oy %0, poev(8) TWIRF T etsstons (¥
ViU e €5.28 9.5 36 124 0.2 - .- - 0.4 o 0o e a7 20 - . 0.7 .. o
Intet - 6.7 46 0.7 «0.2 4.9 .62 » ) .6 nas M0 1.6 320 “w 1.4 0 - .-
318474 Outlet 115,82 2.8 L8 130 «@.2 43 12.0 1" “.e s %o «ls F3 %0 1.0 . "8 )
e 2l 48 o8 w2 86 03 0w 3 TR ST R R . T 3 2 = ] =
AVIRACE - Outlet 9.4 6.0 .7 127 0.2 4.3 12.0 16 (TN RV, ”.0 _u' .6 10 160 16.0 0.27 8 0
T iate - 1.9 &1 08 w2  S2 0.2 n $.2 .6 24 4.4 4n 549 5.7 o 200 -
£
MA3S EMISSION RATES, gm/hr
tato Locatton  CO{Y)  $0p{3)  $0,14) £este) BS(8)  CSpl4) TS(S)  TS(E)  TC(T) RO,(0)  Gor Datiston Rate (9)
314408 Outlet - 1311 2250 m .- 0. 2480 - - X -
EREINY Outlet 8730 1500 ne 13 MO Q0 a0 n.s - 318,00
. xomn 3) (M Metned ?
® Yartous data collected oa dates ou-_cr thaa Tarch 14 aad 18 ars found In Aopendia A ad 8 H S ? (34 D1 iation Mrthod
: I} (74 metrod 6 10} [PA Metaod ¢
i) Ca3 Crromategresh 11) Ory sorm) adic seters/ninnte, 21%C., 760 am g
$) Swmation of §.C. Selfer Compownds
6} Total Seifur 4t 502 by Meley
7] Total mydrocartoms (o8 Ot‘) Wy None
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The total sulfur results were obtained by summation of the individual
sulfur compounds determined by gas chromatography as sulfur dioxide
and by use of thé Meloy total sulfur analyzer. The values obtained -
at the_in]et ranged from 320 to 620 ppmv by the summation method and
between 490 and 630 ppmv by the direét instrumental method. Values
obtained at the outlet sampling location varied from 230 to 240

ppmv by summation and 160 ppmv by the instrumental method. The

inlet and outlet concentrations obtained on March 15 by the tWo

methods appear to be in‘reasonable'agreement..

Hydrogen sulfide was the hajor constituent present at the inlet
samp]ing point and the concentration ranged from 290 to 560 ppmv.

At the outlet, hydrogen sulfide was determined by gas chromatography
to be 58 ppmv by the tests conducted March 15, 1974,

Carbonyl sulfide conéentrations, as determined by gas chromatogkaphy,
ranged from 18 to 56 ppmv at the outlet location and from 25.4 to
59.8 ppmv at the inlet sampling location. No comparative method

was available for the determination of COS.

The carbon disulfide concentfation waé determined to be 1.6 ppmv at
the inlet sampling location on the tests conducted March 14, 1974.
}On all subsequent tests the dilution factor was so large that exact
carbon disulfide concentrations could not be determined. The overall
concentration-of cafbon disuifide, however, was determined to be less

than 11.5 ppmv at the inlet and outlet sampling locations.

5
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2.3 Carbon dioxide, carbon monoxide and oxygen were determined by continuous
methods (NDIR and paramagnetic) and by the Orsat method. The following

paragraphs compare the results obtained by the various methods.

Carbon dioxide concentrations were determined by NDIR and by Orsat. The
results obtained varied from 1.8 to 3.6% (Orsat) and 4.3% (NDIR) at the .
outlet sampling location, and 4.6 to 4.8% (Orsat) and 4.5 to 5.6% (NDIR) at
the inlet sampling point. These results are considered to be in reasonable
agreement, éspecia]]y when consideration is given to the fact that the
system was not stable throughout the entire test and the Orsat is a sample
at one point in time, whereas the NDIR results are the average obtained for

the entire testing period.

Average oxygen values obtained were 12.7 (Orsat) and 12.0% (paramagnetic)
at the outlet and 0.8 (Orsat) and 0.2% (paramagnetic) at‘the inlet |
sampling point. The average versus grab sampie argument for the conditions
prevalent, and the ana}yzing_methods used can be applied to explain the

differences observed in the values obtained by the two methods.

Carbon monoxide concentrations were measured by NDIR and Orsat. The concen-
trations determined by NDIR ranged from 12 to 29 ppmv at the inlet Tocation
and 1100 ppmv was the average value found at the outlet location. These con-
centrations of carbon monoxidé are below the range applicable to the Orsat
method as is shown by the fact that no carbon monoxide was heasured by the

Orsat method.

2.4 Nitrous oxides were determined by EPA Method 7. NOy was determined to
be 0.27 ppmv at the outlet, and less than detectable at the inlet on the

day of testing.

-6
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2.5

2.6

2.7

2.8

2.9

Total hydrocarbons were determined by flame ionization detector.

Inlet concentrations ranged from 7.4 to 12.0 ppmv as CH, and the outlet

4
concentration was determined to be 16.0 ppmv as CHg. .

Visible emissions were determined by qualified observers in accordance
with EPA Method 9. Visible emissions averaged zero for the duration

of all tests.

Odor concentrations were determined according to an EPA draft method
(Dilution Method) and ranged from 80 o.u./scf at the outlet to

200 o.u./scf at the inlet sampling location. -

Moisture and flow rates were determined according to EPA Method 1,

2 and 4. The moisture content at the inlet véried from 6.7 to 9.1% -
and at the outlet from 2.6 to 9.5%. Flow rates at the outlet varied
from 65.28 to 115.52 DNM3/min with an average value of:90.4 DNM3/min.

The overall results from the various tests (502, co, CO,, HZS’ CSZ’
cos, tbta] sulfur, total hydrocarbons, etc.) are varied. Good
agreement was obtained between some parameters as determined by different
analysis methods, however, all parameters do not agree as well as
would be expected. This variation in the results is attributed to the
fact that the general overall operating conditions of the plant were

not smooth, due to technical problems. The operating difficulties are

~explained in detail in Section 3.4 of this report.

‘ 7
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3.1

Acid Gas

Air— 3 S

Boiler Feed Hater 'L N ] 7

3.0 PROCESS DESCRIPTION

Claus Sulfur Recovery

In petroleun refining, various processes generate "sour" gas streams
which contain not only sufficient amounts of hydrocarbons to be used

as a fuel gas, but also contain excessive contaminants such as carbon
dioxide and hydrogen sulfide. These fuel gases are treated to remove
C0, and HyS, but in regenerating the treating solutions by steam strip-
ping "aéid" gases are evolved which éontain concentréted HZS and some

CO,.

- Most refineries recover the H,S as elemental sulfur by the Claus process

shown below: : - -
Reheat Reheat Rel
- 2 cheat * Yo Tail Gas Sulfur

Removal Unit

y -+

l l

L

N2 s .
¥ Reaction (lst SLqL) Znd btifqe> srd Staye
¥  Furnace anverter Convan.:'r Converter )

L Steam \

~

’ ) N

I ICond. l I Cond L ICond._ I 1 Cond.

I° I : *= +—3 Liquid

1 Sulfur Sul fur
E Transfer

1 Pump
’ . L

Sulfur Pit

~ Figure 1. Schematic diagram of Claus Process.

For the high concentrations of HZS usua11y found in refinery acid gases,

the "stiraight through" variation of the Claus process is used,

8
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In this process, HZS is partially oxidized in the reaction furnace:

HpS + 3/2 0, ====> S0p + Hy0 + 131 Keal

The SO, then reacts with the remaining H,S:

ZHZS + 502 ----» 35 + 2H20 + 28 Kcal

The overall reaction, commonly called the Claus Reaction, is:

3HZS + 3/2 02 ---->» 35 + 3H20 + 150 Kcal

Stagewise condensation, reheating, and catalytic conversion steps push
the Claus reaction to the right and remove most of the sulfur gases as
‘elemental sulfur. The efficiency of the Claus Process increases with

increasing HZS inlet concentration and the number of conversion stages.

Some side reactions occur in the reaction furnace which lower Claus effi-
ciencies.. Carbonyl sulfide (COS) and carbon disulfide (CSZ) are formed

at high temperatures if the acid gas contains C02 or hydrocarbons or both:

CHg + 4S =-==>. CSp + 2HpS
€0, + HyS ===-» COS + H,0

Cos + HZS -——=> H20 + C52

Though present in relatively small quantities, COS and CS, are not

9
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recovered in the Claus process and do become signifiéant in the Claus
tail gas after HZS and SO2 levels have been reduced by 90-95% or more.
Also, the Claus reaction, being exothefmic, is favored by lower tempera-
tures, hence the reaction continues in the tail gas to some extent. A

typical tail gas analysis from a Claus plant at 94% sulfur removal is:

Component ‘ % Volume

HyS - S 0.85
S0, . . | 0.42
Sg | 0.05
cos 0.05
cs, 0.04
H,0 | 33.10
co 0.22
C0p | 2.37
N, o 61.30
Hy 1.60

Thus, any tail gas treatment to remove sulfur levels to below 500 ppm
must address all five sulfur constituents. One of these processes
to remove sulfur from tail gases is the SCOT Process, described in:

the following section.

10
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3.2 Shell's SCOT Process - Commercial Status

The SCOT Process is licensed by Shell Development Company. The follow-

ing table summarizes the status of SCOT units applied to Claus tail

gases:
‘ * Number/Capacity of

Company/Location Onstream Data Claus Plant, LT/D

Champlin Petroleum June 1973 | 1/15%

Company/Wilmington,

California

Douglas Qi1 Company/ June 1973 1/9

Paramount, California

Shell Canada, Waterton December 1974 1/2100
Gas Treating Plant/
Alberta, Canada

British Petroleum October 1974 1/160
Standard 0i1 of Ohio/

Marcus Hook,

Pennsylvania

Sun 0i1 Co./Duncan Late 1974 -
Oklahoma

Marathon 0il1 Co./ 4 - -
Detroit, Michigan '

Murphy 0i1 Co./' Late 1974 | -
Meraux, Louisiana

Shell 0il/Houston, Late 1974 -
Texas

*During EPA tests, sulfur recovery averaged 13 LT/D.

3.3 Shell's SCOT Process - Process Description

In the SCOT Process, as shown by Figure 2, essentially all sulfur

species are hydrogenated
- m
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Reducing Gas

Reactor \ ZX

Claus Unit e A ———
i I . Air or
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7;;?’ Line Steam ]
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Incinerator

vV
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" <’ |

b Condensate
‘Q_— to Disposal

Figure 2. Schematic diagram of SCOT Process.
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and hydro1yzed in a reducing atmosphere over an alumina based Co-Mo

catalyst. The reactions aré:

S0, + 3, —>H,S + 2H,0
€S, + 2Hy0 —> 2H)S + CO,
COS + Hy0 —> HoS + CO,
Sg + 8Hy—> BH,S

Water vapor is then removed from the tai]lgas by a quenching~tower
and returned to sour water strippers. After quenching, the gas is
contacted with an alkanolamine solution which absorbs the HZS p]uS
about 30% of the CO, in the gas. Trace amounts of unabsorbed H,S,
plus the remaining COS and C52 which were not converted in the hy-
drogenator, are incinerated before discharge to the atmosphere. Over-
a]] sulfur recovery for the combiﬁed Claus and SCOT units is projected

to be 99.8+%.

The HpS and CO, are stripped from_fhe rich alkanolamine solution in
a conventional stripper and recycled to the Claus plant inlet. The
regenerated alkanolamine solution is cohtinua]]y recycled to the

absorber for contacting additional gases.

13
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3.4 Plant Operation During Emission Measurements

During the test period, process variables were monitored to assure
that emissions measured would be representative of normal process
operation. For the Champlin refinery the monitored variables included:

(1) acid gas fee to Claus.

(2)‘ta11 gas HpS/S0, ratio.

(3) SCOT reactor tempefatures.

(4) SCOT absorber liquid feed‘rate & temperature.

(5) SCOT absorber off-gas flow rate & temperature.

" (6) incinerator temperature.

(7) fuel gas & air feed rates to incinerator.

On March 1 the Claus plant feed was very unstable with surges in
the acid gaé feed passing through both the Claus and SCOT units. The
SCOT unit experienced upsets twice over the weekend (March 1-3) during
which the catalyst bed apparently became coated with sulfur. March 4
analyses showed significant quantitfes of COS/CSy which had not beeh

present on March 1.

On March 14 the plant supply of natural gas wés cut off, resulting
in a drop in plant fuel gas. .The coker was adjusted to producé more
" fuel gas and offset the losses, but the increase in gas flow throughout
the fuel gas/acid gas system upset the Claus and SCOT su]fuf units.

The unsteady operation was noted in variables (1) and (5).

- On March 15 natural gas supply was resumed and the acid gas flow

to thé4C1aus returned to normal levels.. Ddring the first half of the

14
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test per]od the feed to the C]aus and SCOT units stab111zed somewhat,
then upset again when the daily vapor heating of the coker began.
Upon vapor heating, the fuel gas/acid gas flows dropped. Once the
Claus and SCOT units stabilized at the lower flows§ emission rates
were much lower as evidenced by the low flows observed on the SCOT

absorber off-gas.

The sulfur plant, rated at 15 LT/D, was operated at 80-90 percent
of design during the emission tests. The Claus efficiency was not
measured so that the total sulfur feed to fhe SCOT unit was not deter-
mined. From écid Qas feed rates and Tutweiler H,S determinations

on the acid gas, the sulfur feed to the Claus was calculated:

Date Sulfur Feed, LT/D

2/28 _ 11.5 (during vapor heat)
-3/ 13.6
' 11.1 (dur1ng vapor heat)
314 ~12.8

3/15 13.2
: ~11.1 (during vapor heat)

Corresponding process data taken during these emission tests are
cummarized in Tables 2.0 and 3.0. Data pending confidential determin-
ation are maintained in the confidential files of the Emission Standards
and Engineering Division, 0AQPS, Research Tkiangle Park, North Carolina

27711. -

15
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Table 2.0 PROCESS DATA‘SHEET - CHAMPLIN PETROLEUM TEST
Emissions From Sulfur Plant Measured March 14-15, 1974

LOCATION: Wilmington, California

DATE: 3/14/74 OBSERVER: C. Sedman
" Time 1600 1630 1700 1730 | 1800 1830 1900 1930 | 2000

Acid gas to Claus, MSCFD 384 378 378 378 372 U >
P
S

. Air to Claus, MSCFD 795 795 795 795 | . 780 E

T*

Claus furnace temp, °F 1080 1080 1100 1100 | 1100 |

HyS/S02 ratio ' : 2.4 2.8 3.2 2.8 2.6

9l

Amine flow rate, gpm

Fuel gas to reactor, SCFH

Air to reactor, SCFH

. . __ CONFIDENTIAL STATUS. . . ..

Reactor Temp: Inlet, °F

- BEING DETERMINED
Outlet, °F ’

Absorber gas to Claus, SCFH

Absorber gas to incin., SCFH 31500 | 33750 | 30750 | 30750 | 30750 Y

*Acid gas to Claus fluctuating between 324 and 456 MSCFD; entire system upset,
ARCO cut off natural gas....fuel gas/acid gas increased to make up deficit.



Ll

Table 3.0 PROCESS DATA SHEET - CHAMPLIN PETROLEUM TEST
Emissions From Sulfur Plant Measured March 14-15, 1974

LOCATION: Wilmington, California

**began vapor heat of coker

DATE: 3/15/74 OBSERVER: C. Sedman
- Time 1000 1030 | 1100 | 1130 1200* | 1230 1300 1330 1400 | 1430 1500**[ 1530
- Acid gas to Claus, MSCFD 432 408 420 408 372 | 378 384 360 372 372 372 312
Air to Claus, MSCFD. 915 870 900 855 780 795 780 750 780 780 780 660
Claus furnace temp, °F iT]O 1120 | 1110 1110 1100 1100 | 1110 | 1100 1090 | 1090 1090 1090
H,S/S0; ratio 3.6 3.0 2.8 2.2 2.6 3.0 2.5 2.1 2.8 | 3.6 3.2 2.5
Amine'flow'rate,.gpm
Fuel gas to reactor, SCFH
) ' CONFIDENTIAL STATUS B
Air to reactor, SCFH :
Reactor Temp: Inlet, °F B E'IxN & DETERMINED
Outlet, °F
Absorber gas to Claus, SCFH
Absorber gas to incin., SCFH 37500 | 35000 | 33500 | 32250 | 30750 { 37500 | 37500 | 31500 36000 30000 } 27500 | 25000
*natural gas resumed |




4.0 LOCATION OF SAMPLING POINTS

The sampling points selected for emission tests at Champlin Petroleum

Company's Wilmington, California refinery are shown in Figure 3. -

The inlet sample location (outlet from the SCOT absorber) was used

to obtain samples for the EPA van (gas_chrdmatographic systems), sulfur

dioiide, moisture, ve]ocity, integrated ba§, fixed gases (carbon mon-

oxide, carbon dioxidé and oxygen), Orsat and odor analysis pahe].

The samp]ing port at this point consisted of a 3/4" gate valve con- ;
nected into the main 8" pipe between teh SCOT Absorber and the thermal

~oxidation unit.

The outlet sample location (after the thermalnoxidation unit) was

used to obtain samples for the same systems as the inlet. The pres-
ence of an éxisting sampling port, normally used by the manufacturer
“to monitor sulfur gas emissions, faéi]itated sampling of the outlet.
This sampling port:consisted of a.l 1/4" tee preceded by a shut-off

valve.

__No major problems were encountered in using these locations for sampling.

: 18
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Figure 3. Schematic of sampling Tocations, Champlin
Petroleum Company, Wilmington, California.



5.0 ANALYTICAL PROCEDURES

A brief summary of cach procedure is presented in this section.

5.1 Samp]ing.Procedures

Sample gases were extracted from the emission source for the deter-
mination of su]tur—contaihing comp?unds using a 3/16" FEP Teflon
tubing sample line, heated and maintained at 100°C. This sample

‘line terminated in the dilution manifold in the EPA mobile laboratory.
Eithér direct or di]uted sample could be withdrawn from the system as
dict&ted by the analytical range of the instruments. The samples
‘were stmu]taneous]y ana]yzed for total sulfur, carbon disulfide,
sul fur dioxide,Ahydrogen sulfide and carbony] su]fide.'mFEP Teflon
parts or Teflon coated parts (including the sample pump heads) weré

- used throughout the system to take advantage of*the minimum reactivity
of the Tef]on to low 1eve1 concentrations of sulfur compounds. Figures

74 5. and6 show the samp1e dilution svstem in the EPA mobile laboratory

the sample handling system for co, CO2 and 02, and a flow system for

the sample from the source to the collection and analysis locations.

-

Sample gases for the determination of CO, CO2 and 02 were ohtained

from the EPA sample line and the concentrations of the gases were
determined by ihstruments located in a truck adjacent to the EPA

mobile laboratory. An integrated bag sample was obtained at the same
source pbint as the EPA sample and this sample was used for Ndx analysis
and Orsat determination of CO, CO2 and 0,. NO, and S0, were determined

in situ in the mobile laboratories assembled by ESE.

. : 20
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5.2 Analytical Procedures for Sulfur Compounds

5.2.1

Sulfur compounds were measured by gas chromatography and by wet

-.chemical methods. The analytical methods for the various sulfur

compounds are described in the following paragraphs.

Sul fur compounds by Gas Chromatography

Sulfur compounds, when introduced into a hydrogen-rich f]éhe, produce
strong 1ﬁminescent emissions between 300fand 423 nm. Through the

use of a narrow band optiéal filter that permits transﬁission at
394 nm, @ flame photometric detector (FPD) can measure the éhemiIum-
inescent emissions produced by the So species and can differentiate
between su]fur'containing and non-su]fur'containing compounds . |
Through thé:use of a gas chrbmitograph'(GC) equipped with the

appropriate'analytical columns, it is possible to separate and

~ quantify the various sulfur éompouhds.

Applicability of Method

The compounds of interest in emissions from sulfur recovery systems
are hydrogen suifide (HZS)’ carbon disulfide (CS2), sulfur dioxide
(S02) and carbonyl sulfide (COS).

The two GC/FPD systems available in the EPA mobile laboratory are

capable of the separation and quantitation of all of the compounds

environmentel science and engirceering, inc.
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of interest with the exception that COS and H,S could not be determined
simul taneously on any one system due to the relatively small dif-
ference in the retention times and the relatively large differences
~in concentration whtch results in the overlap of peaks. The
difficulty presented by the H,S - COS separation and determination
was overcome through the use of a scrubbing system which effectively
removes one component (HpS) from the sample. Silver wool, which.
reacts readily with HZS’ was installed in one of the GC systems
between the sample loop and the ana]yt1ca] column. Removal of the
HpS makes possible the determ1nat1on of COS while the other system
determines H,S + C0S. The difference between the two systems

2
gives the HpS concentration.

Instrumentation and Standards

GC/FPD System - The system provided in the EPA mobile laboratory.
~was assembled from components ava1]ab1e from various commercial
sources.

Sulfur Compound Permeation Tubes - Prqvided by EPA and gravi-

metrically calibrated by EPA personnel.

Analysis of Samples

| The semple gas was extracted.from the test source and diluted with
cTean, dry, sulfur-free air .in the dilution system. Diluted sample
was continuously flowed through the sample loop and injected at
fifteeh minute iﬁterva]s throughout the test. The fifteen minute

‘_interval was selected due to the retention time of CSz.

., . 25
envirormental science ard enginecring, inc.



5.2.2.

Responses obtained from each compound were compared to the standard

curve for that component and the concentrations were determined. In

- the series of tests conducted, two GC/FPD systems were utilized.

GC#1 was equipped with a scrubbing system and was used for a direct
determination of COS concentration. GC#2 was used to determine
SOZ, CSZ and HZS was determined on GS#2 by subtracting the COS con-
centration. The analytical methods used for the analysis of sulfur
compounds in this series of tests were the same as described in an

EPA preliminary draft method entitled "Semicontinuous Determination

" of Malodorous Reduced Sulfur Emissions From Stationary Sources."

Example calculations for the determination of HZS by difference are

given in Appendix A.

Total Sulfur by the Meloy Analyzer

The d§tection system of this inStrument is the same as for the gas
chromatograph. The major difference between the two systems 1is
that'no analytical column is present to effect a separation of the
various sulfur compounds. Another differencé between the systems

is that sulfur compounds in the sample gas are oxidized to sulfur

~ dioxide by passage through a tube furnace maintained at 1500°C in

the presence of excess oxygen before entering the Meloy Analyzer.
The principle of the method and the applicability, however, are the

same for the two systems.

Instrumentation and Standards
" Detector System - Meloy Sulfur Analyzer, Model 160SA
Oxidation System - Lindberg Hevi - Duty Tube Furnace, Model 55035

. . 26 . . .
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5.2.3

Calibration Standards - Permeation tubes provided by and gravi-

metrically calibrated by EPA personnel.

Analysis of Samples

The sahp]e was obtained from the test source and diluted with clean,
dry, sulfur-free air in the dilution system. Dilpted.sample was
flowed fhrough the tube furnace and into the Meloy Analyzer. A
continuous read-out of total sulfur concentration was displayed

on a strip chart recorder. Comparison of the recordef response

with the analytical curve obtained by plotting response versus con-
centration gave the total sulfur (as 502) concentration presence

in the sample stream at any given point in time.

Titrimetric Method for the Determination of Sulfur Dioxide

Sulfur dioxide was oxidized to sulfate in the presence of hydrogen
peroxide according to EPA Method 6 as outlined in the Federal
Register, Vol. 36, No. 59, Part II, August 17, 1971. The su]faté
which was formed and collected was shbsequently titrated with é
standardized solution of barium perchTorate in the presence of
thorin indicator, and the sulfur dioxide concentration was

calculated.

27
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5.3 Analytical Procedures for Carbon Monoxide, Carbon Dioxide and Oxygen.

Carbon monoxide, carbon dioxide and oxygen were monitored continuously
from the source during the three four-hour tests. The sample was

pbtained as described in section 5.1.

Instrumentation and Standards

Carbon Dioxide - Beckman Model 315A NDIR configured for 0-5% carbon

dioxide.

Carbon -lMonoxide - Beckmén Model 3158 NDIR configured for 0-1000 ppm
carbon monqxide. | 4A
Oxygen - Beckman Model F-3, paramagnétic oxygen analyzer capable of
measuring 0-25% oxygen. |

Standard Gases - Obtained from Matheson Gas Products, Inc., Cucamonga,

California. A1l standards were either primary or certified and were
analyzed by Matheson Gas Products, Inc. -All standards consisted of

the.component of interest with the balance of the mixture as nitrogen.

Analysis of Samples

The sample gas was extracted from the- test source and flowed through .
the instruments. In the case of the carbon dioxide the sample was
diluted with clean, dry, carbon-dioxidé freé nitrogen 1in order fo
maintain the concentration within the operating range of the instrument.

A schematic of the instrument flow system is presented as Figure 5.

Responses obtained from the instrument were displayed on a strip chart
recorder and these responses were compared to the appropriate standard

curve to obtain the concentrétions of the different constitutents.

| 28
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- 5.4

5.5

EPA Method 10 (Federal Register, 39, No. 47, March 8, 1974) was used

as a guideline in the determination of carbon monoxide concentrations.

Determination of Hydrocarbons by Flame Ionization

Hydrocarbons (as methane, CH4) were measured by a flame ionization
detector according to the instruction manual as provided by the manu-
facturer. Sample gas was obtained from the di]htion system in the EPA
Mobile Laboratory and diluted as necessary td maintain the concentration

within the operating range of the instrument.

Instrumentation and Standards

Hydrocarbons - Beckman Model 400 Total Hydrocarbon Analyzer with a range

of 0 - 1000 ppm hydrocarbons as mefhane.

Standard Gases - obtained from Matheson Gas Products, Inc., Cucamonga,

California. The standards consisted of methane in air and concentrations

were certified and analyzed by Matheson Gas Products, Inc.

Analytical Procedure for Nitfogen Oxides

~ Nitrogen oxides were measured according to EPA Method 7 (Federal Register,

39, No. 47, March 8, 1974). A portion of the contents of the integrated

bag sample was collected in an evacuated flask which contained sulfuric

acid and hydrogen peroxide. After the oxides of nitrogen had'been oxidized
to nitrate, the nitrate was reacted with phenoldisulfonic acid and a spectro-

photometrfé method was used to determine concentration.
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5.6

5.7

5.8

5.9

Procedure for the Determination of Moisture

The moisture content was measured in accordance with EPA Method 4

which appeared in Federal Register, 36, No. 59, Part II, August 17,
1974, '

Procedure for the Determination of Stack Gas Velocity

The stack gas velocity was determined after sample and velocity traverse

points were located. EPA Method 1 and 2 as they appeared in Federal

- Register, 36, No. 59, Part II, August 17, 1974 were used for these

determinations.

Procedure for the Determination of Visible Emissith<

EPA Method 9, as outlined in the Federal Register, 36, No. 247, Part II,

December 23, 1971 was used as the guideline in the determination of
visible emissions. A certified observer was used to observe emissions

from the sample source.

Carbon Dioxide, OXygen and Carbon Monoxide by Orsat

Orsat determinations were made on the integrated bag sample in accordance

with EPA Method 3 which appeared in Federal Register, 36, No. 247, Part II,

December 23, 1971.

Analytical Method for Odor Emissions

The Determination of Odor Potential frbm Stationary Sources (Dilution
Method), an EPA draft method, was used as a guideline for the odor
emissions portion of the report. This method is based on the fact that

' 30
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the human olfactory sense is very perceptive to trace quantities of
odorous compounds and that by standardizing the selection of the odor
panel, methods of dilution of sample gas, etc., odor potentials may

be determined.

Selection of the Odor Panel

Students from a local high school were selected by conducting a screen-
ing test as outlined in Figure 7.0. In the screening test the potential
panel members were required to identify the odd sample in each set of 3.
Sample concentrations ranged from 1% to .001% of vanilla extract and
methyl salicylate in benzyl benzoate. Additional information on the

.screening test is found in Section A-11 of Appendix A.

Collection and Analysis of Samples

The samples for odor analysis were collected in the apparatus shown in

Figure 8.0.”

Analysis of Samples

The samples were co]]ected at each site as prescribed by the product
officer. The teflon bags éontaining the samples were transported to
the high school by the personnel responsible for the analysis. The
samples were diluted with clean, dry, odor-free air and analyzed by
the panel on a detectable, non-detectable basis. Blank sample (cfean.
~ dry, odor-free air) were given to the panel periodicai]y to insure the

infegrity of the odor panel procedure.
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The data obtained were plotted on log probability paper and the best
line through the plotted data was determined by the method of least
squares. The odor concentration for each sample was used to calculate

the odor emission rate according to the equation E = CVA, where:

E = odor emission rate, odor units/minute
C = odor concentration, odor ynits/SCF
V = velocity of source, feet/minute
and A = cross-sectional area of the stack, square féet.

| 32
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A.1.1.
A.1.1.1.

A.1.1.2.

A.1.1.3.

A.1.2.
A.1.2.1.

A-1 CALCULATIONS
General Calculations
Flow Rate
Q57PD = flow rate dry in DNM3/min

Qstep =(v,ft) (a,ft2) (F)[ 530 \(Ds x 2.832 x 10~2m3
min - T, +460 ) 129.92 ft3

where V = stack velocity in ft/min,
A = stack area in ftz,
F = fraction of dry air
Ts= stack temperature in degrees F,
énd P¢= stack pressure in inches of Hg

Emission Rate in gms/hr

gms/hr

1 gm

ppmv x mw x flow rate x 2.453 x 1073

Conversion From Wet to Dry Gas Basis
ppmv dry = ppmv wet = 'ppmv wet
fraction of dry air 1-moisture fraction

Specific Calculations

Sulfur Compounds by G.C.

ppmv X mw_ fm x flow rate mi X 60 min x
24.45\m min hr

1000 mg

The individual sulfur compounds (with the exception of HpS) were

determined directly from a standard curve.

A-1

environmenial science and engineering, inc.



A.1.2.2

Hydrogen Sulfide Determination by Difference (G.C.?)
GCA GC#2
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‘Calibration plots were prepared on GC#1 for COS and GC#2 for

HyS and COS.

TheAresponse for C0S (icos) and for COS + HpS (i) were determined
for each injection sample.

The COS concentration (Ccos) was determined from the calibration
curve for GC#1 and subsequently converted to an equivalent response
for GCH2 (1,pg1)- |

The equivalent COS response (icog') was subtracted from it to

" determine the HpS respbnse (inS).

Using iy,s, the hydrogen sulfide concentration (Cst) was determined

frbm the calibration curve.
| A-2
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A.1.2.3. Total Sulfur Calculations from G.C. Data

Stotal as 0, = (ppmv SO,) + (ppmv HpS) + (ppmv COS) + 2(ppmv CS,)
e.g. at 1635 hrs on 14 March 1974
Stotal as S0, = 7.6 + 240 + 146 + 2(1.6) = 396.8 = 400 ppmv as 502

A.1.3. Calculations for NOx, COZ’ 02, co, 502 and moisture are found in the
raw data sheets in Appendix B.
A.1.4. Gas Chromatograph Dilution Factor

Concentration before dilution
Dilution Factor (D.F.) - Concentration determined after dilution

0.44
Test #1 D.F. .= 0.060 = 11.0
Test #2 D.F, = 2.2 . =10.0
0.22

AVERAGE DILUTION FACTOR - 11.0 + 10.0
_ 2 = 10.5

A-3
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A-2
SULFUR COMPOUNDS BY GAS CHROMATOGRAPHY
CHAMPLIN PETROLEUM
14 MARCH 1974
WILMINGTON, CALIFORNIA

COS(1),  HpS(1),  SO,(1), CSp(1),  Total S as SO,(1),

Source Time ppmv ppmv ppmv ppmv ppmy *** ,

Outlet 1620  18.0 - 220 <1.7 240

Inlet 1635  146* 240 7.6 1.6 400
" 1650  12.3 180 <10 1.6 190
n 1700  12.3 150 <10 <10 | 160
" 1710 15.7 190 <10 <10 210
" 1721 20.3 250 <10 <10 270
" 1730 18.0 © 350 <10 <10 370
" 1740 25.9 510 <10 <10 580
. 1750 15.7 340 <10 <10 360
" 1800 13.5 - 0 <10 S
" 1805  31.5 220 <10 <10 250
w1810 15.7 290 <10 <10 310
" 1815 22.5 280 <10 <10 300
" 1820 39.4 210 <10 <10 250
n 1825  65.2 620 <10 <10 690
" 1830  20.2 300 <10 <10 320
"o 1835 46.1 210 <10 <10 260
" 1840  25.9 220 <10 <10 260

A-4
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Continued

COS(1)  HS(1)  S0,(1)  CSp(1)  Total S as S0,(1),

Source Time ppmy ppmv pp%v ppmv ppmy ***
Inlet 1845 31.5 190 <10 <10 230
" 1850 25.9 390 <10 <10 420
Maximum 146 ' 620 <10 <10 690
Intet—Minimum 12.3 150 <10 <10 160
Mean 25.4 290 7.6%* 1.6 320
Maximum  18.0%* - k% 220%* < 1.7%% 240%*
Qutiet—Minimum  18.0%** e k 220** < 1.7%* 240%*

Mean 18.0** -k 220%* < 1.7%% 240**

(1) A11 values reported on a dry gas basis.
* considered non-representative
** based on one observation only

*%% does not include indeterminate value

A-5
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SULFUR COMPOUNDS BY GAS CHROMATOGRA?HY
CHAMPLIN PETROLEUM
15 MARCH 1974
WILMINGTON, CALIFORNIA

C0S(1),  HpS(1),  S05(1), €S,(1), Total S as S0, (1),

Source Time ppmv ppmv ppmv ppmv ppmv *
Inlet 1010  55.4 470 Ad1.5 <115 530
" 1020 69.3 460 <11.5 <11.5 530
" 1030 54.3 - 520 <11.5 <11.5 - 570
" 1040 60.0 980 <11.5 <11.5 1040
" 1050 104 730 <11.5 <11.5 830
" 1100 56.6 510 <11.5 <11.5 570
" 1110 48.5 570 <11.5 <11.5 620
" 1120 “- - -- -- --
" 1130 85.5 680 <11.5 <11.5 760
" 1140 55. 4 510 <11.5 <11.5 570
" 1151 38.1 350 <11.5 <11.5 390
" 1200 - 38.1 350 <11.5 <11.5 390
n 1210 40.4 380 <11.5 <11.5 420
© 1220 427 40 <15 L5 480
" 1231 50.8 460 <11.5 <11.5 510
" 1241 30.0 -- -- -- -
o 1250 - -- -- -- --
" 1300  280%* 1500%* - -- 1780%*
" 1310 68.1 . 570 <11.5 <11.5 640
" 1320 78.5 620 <11.5 <11.5 700
h 1330 79.7 840 <I1.5  <11.5 920
A-6
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Continued

COS(1),  HpS(1),  S0p(1), €Sp(1), Total S as SO, (1),

Source Time ppmv ppmv ppmv ppmv ppmv * -
Inlet 1340 104 810 <11.5 <11.5 910
" 1350 50.8 480 <11.5 <11.5 530
" 1400 45.0 480 <11.5 <11.5 520
Outlet 1410  63.6 71 140 <11.5 270
" 1420  66.8 67 130 <11.5 260
" 1430 56.1 56 118 <11.5 230
" 1440 37.7 38 84 <11.5 160
Maximum 280%* 1500%*  <11.5 <11.5 1780%**
Inlet—Minimum  30.0 350 Q1.5 <11.5 390
Mean 59.8 560 <11.5 <11.5 620
 Maximum  66.8 7 140 - <I1.5 270
Outlet—™Minimum  37.7 - 38 84 <11.5 160

Mean 56.0 58 118 <11.5 230

(1) A1 values reported on a dry gas basis
*  Does not include indeterminate values for 502 or CSp

** Considered non-representative
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A-3

Carbon Monoxide (NDIR)
“ Carbon Dioxide (NDIR)
Oxygen (Paramagnetic)
CHAMPLIN PETROLEUM COMPANY
14 MARCH, 1974

WILMINGTON, CALIFORNIA

SOURCE  _TIME_ €0 (ppm) (1) 0, (B (1) 0,(%) (1)
Inlet  1620-1635 45 4.9 0
o 1635-1650 39 4.9 0
v 1650-1705 39 4.9 0
" 1705-1720 47 4.9 0
" 1720-1735 37 5.0 0
v 1735-1750 31 5.0 0
. 1750-1805 30 4.7 0
. 1805-1820 18 4.9 0
" 1820-1835 16 4.8 0
MAX IMUM 55 5.2 0
MINIMUM 12 4.6 0

MEAN 29 4.9 .0

(1) A1l values reported on a dry gés basis.
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SOURCE

Inlet

TIME

1000-1015
1015-1030
1030-1045
1045-1100
1100-1115
1115-1130
1130-1145
1145-1200
1200-1215
1215-1230
1230-1245
1245-1300

1300-1315

1315-1330

1330-1345
1345-1400

MAXIMUM
MINIMUM
MEAN

Carbon Monoxide (NDIR)
Carbon Dioxide (NDIR)
Oxygen (Paramagnetic)

CHAMPLIN PETROLEUM COMPANY

15 MARCH, 1974

WILMINGTON, CALIFORNIA

€O, ppmv (1)
18

10 -
20
28
23
13
17
16

w HH O B~ O O O

46
23
12

o,

(1) A1l values reported on a dry gas basis

L% (1)
5.

o

(3, ]
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Carbon Monoxide (NDIR)
Carbon Dioxide (NDIR)
Oxygen (Paramagnetic)
CHAMPLIN PETROLEUM COMPANY
15 MARCH, 1974

WILMINGTON, CALIFORNIA

SOURCE TIME cO(ppmy) €0, (% 0ps (%
Outlet 1400-1415 1100 4.3 12
u 1415-1430 1100 4.5 1.9
" 1430-1445 . 1090 a2 12
MAX IMUM 1120 4.7 12.2
MINIMUM . 1080 4.1 1.7
MEAN noo - 4.3 12
A-10
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A-4
HYDROCARBONS AS METHANE (CHq) BY FLAME IONIZATION
CHAMPLIN PETROLEUM COMPANY
15 MARCH 1974
WILMINGTON, CALIFORNIA

Source Time Mean, ppmv CHa(1) | Source Time Mean, ppmv CHg(1)
Inlet 1627 7.1 Inlet 1807 7.6
" 1632 7.6 " 1812 7.8
n 1637 7.4 n 1817 7.5
" 1642 7.3 " 1822 7.4
" 1647 7.4 " 1827 7.4
" 1652 8.4 " 1832 7.4
" 1657 8.3 n 1837 7.5
" 1702 7.8 " 1842 7.8
" 1707 7.5 n 1847 8.0
" 1712 7.3 " 1852 8.4
" 1717 7.1 " 1857 7.3
" 1722 6.9 E 1902 6.6
" 1727 7.0 "o 1907 6.4
n 1732 8.0 " 1912 5.8
u 1737 8.9 u 1917 6.2
" 1742 9.0 L 1922 5.9
" 1747 8.5 " 1927 5.9
" 1752 8.0 n _ 1932 6.3
" 1757 7.4 :
" 1802 7.1
(Maximum 9.0
Inlet ______-—%Winimum 5.8
(Mean 7.4

(1) A11 values reportedon a dry qas basis.
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HYDROCARBONS AS METHANE (CHgz) BY FLAME IONIZATION

CHAMPLIN PETROLEUM COMPANY

15 MARCH 1974
WILMINGTON, CALIFORNIA

Time

Source Mean, ppmv as CHg (1) Source Time Mean, as ppmv CHgq (1)

Inlet 1015 13 Inlet 1205 12
" 1020 13 " 1210 1
" 1025 13 " 1215 9.9
" 1030 13 " 1220 - 11
n 1035 13 " 1225 n
" 1040 12 " 1230 11
" 1045 11 . 1235 14
" 1050 1 " 1240 13
" 1055 11 s 1245 12
u 1100 1 " 1250 12
n 1105 1 " 1255 12
" 1110 " " 1300 n
" 1115 1 n 1305 1
. 1120 ik . 1310 12
" 1125 12 " 1315 13
" 1130 13 " 1320 13
u - 1135 13 " 1330 15
" 1140 13 " 1135 14
" 1145 15 " 1340 14
n 1150 15 n 1345 14
" 1155 14 " 1350 14
" 1200 12 - " 1355 14

' " 1400 1k

Qutlet 1405 15
" 1410 1
" 1415 14

A-12
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Source - Time Mean, ppmv as Chg(1)

OQutlet 1420 14

" 1425 13

" 1430 14

" 1435 - 20

" 1440 2r

" 1445 24

" 1450 18

" ' 1455 12

Maximum Minimum Mean

Inlet, as ppmy CH4A 15 10 12
Outlet, as ppmv CHg 24 11 16

(1) A1l values reported on a dry gas basis.

A-13
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- A-5
TOTAL SULFUR (AS SO,) USING MELOY SULFUR ANALYZER
CHAMPLIN PETROLEUM COMPANY
14 MARCH 1974
WILMINGTON, CALIFORNIA

Time  Maximum ppmv as 502(1) Minimum ppmv as 502(1) Mean ppmv as 502(1)

1810 580 ' 250 = 410
1820 450 230 . | 340
1830 940 230 | 580
1840 1300 240 , 760
1850 600 230 i 410
1900 620 r 300 . 460
(Maximum ) 1300 - ppmv as SO,
Inlet ——___ (Minimum 210 wenoo
(Mean 490 “ o

(1) A11 values reported here ona dry gas basis.

A-14
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TOTAL SULFUR (AS 502) USING MELOY SULFUR ANALYZER

CHAMPLIN PETROLEUM COMPANY

15 MARCH 1974

WILMINGTON, CALIFORNIA

Sourcé Time Maximum ppmv as S0,(1) Minimum ppmv as SO, Mean ppmv as S0,(1)

Inlet 1020 670 420 550
" 1040 1100 550 830
" 1050 860 520 680
" 1100 920 390 660
" 1110 750 460 610
" 1120 650 410 530
" 1130 690 390 540
v 1140 620 410 510
" 1150 650 350 510
" 1200 500 330 420
" 1210 550 390 460
n 1220 650 370 510
n 1230 880 460 670
L 1240 670 240 460
n 1250 1500 250 900
u 1300 <1500 1200 --
" 1310 1200 540 880
" 1320 630 350 480
n 1330 1100 470 770
n 1340 1100 470 790
" 1350 960 440 700
n 1400 810 440 630

Outlet 1410 230 150 200
n 1420 200 160 180
n 1430 180 130 160
L 1440 140 87 110

environmental science and engineering, irc.
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Continued

Source Time

Maximum ppmv as 502(1) Minimum ppmv as SO2

Mean ppmv as SOZ(])

(Maximum
InTet —(Minimum

(Mean

(Maximum
Outlet—(Minimum

(Mean’

<1500 ppmv as SO

240
630

| 230 ppmv

140
160

2

as SO

(1) A11 values reported on a dry gas basis

envirenmental science and engineering, inc.
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PLANT

SULFUR DIOXIDE
EMISSION DATA

EPA METHOD 6

CHAMP].TN PETROLEUM COMPANY

STACK SULFUR RECOVERY

SYSTril - INLET

__Run Ko. 2-1 -2-B
Date 3/1/74 3/1/74
Time of Sample 10: 40 1:05 - 2350
Barometric Pressure, "HG 30 30
| Stack pressure; "HG 30 30
' 1 5 !
Final Mat2r Reading, F13 142.85 144,53
141.46 143,03
Initial Hoter Readinai_fT3
) ° 87 30
Average ilater Temp. F
° 30 90
Average Stack Temp. F
3 «| 1.3553 1.14513
Gas Voluwe Sampled, FT7, VSTPD
SQ. . 3 : 3.58u4L177 4L.3954F 7
“~2 Conc. ,LB/FT (CSO) -
S0 2.1655 2.6555
2 Conc., P.P.M.  (ppp)

* VSTPD = Dry, 29.92 "HG, 70°F

- vy - [Pbar + aH Tstd
Pstd
€S0 = (7.05 x 107° x LB=ky

g-ml

(VT-VTB) (N)(Vsoln)

VA

n

PPM = CSO x 6041500

VMSTD

CA-17




SULFUR DIOXIDE
EMISSLON DATA
EPA METHOD 6

PLART CHAMPLIN PETROLEUM COMPANY

STACK SULFUR PECOVERY SYSTEM - INLET

Run Ko. 3-A
Date 3/1/74
Time of Sawple 6:40
Barometric Pressure, "HG 30
Stack pressure; "HG 30
.Final Matar Readina, FT3 146.19
L5,
Initial “2ter Readina, FT3 145,26
' ° - 90
Average ilzter Temp. F
° 1 230.
Average Stack Temp. F
3 % 10.902uy
Gas Volume Sampled, FT™, VSTPD '
sQ 3 6.1314F 6
2 Conc.,LB/FT (CSO)
S0 37.043
2 Conc., P.P.M.  (ppH)

* VSTPD = Dry, 29.92 "HG, 70°F

VSTPD = vy [ Fbar * oH Tstd

___13.6 TN
Psid
€S0 = (7.05 x 1075 x LB=ky (VT-VIB)(N)(Vsoln)
g-m] VA
' VNSTD
PPM = CSO x 6041500

A-18




PLANT

SULFUR DIOXIDE
EMISSION DATA

EPA METHOD 6

CHAMPLIN PETROLEUM COMPANY

CSULFUR
STACK !

RECOVERY

SYSTEN - OUTLET

Run Ko. -4 2-5
Date 3/1/74 3/1'/74
Time of Sample 11:10 - 13:10f 23735 - 15:35
Barometric Pressure, "HG 30 30
Stack pressure, "HG 30 30
Final Matar Reading, FT5 88.9 90.32
Initial Meter Reading, FTo 87.4 89.1
Average ifeter Temp. °F 7h 7S
Average Stack Temp. °F 1040 1oh0
Gas Volure Sampled, FTS, VsTpp * | 1:4927 1o2118
SQZ Conc. ,LB/FT3 (CSO) 7.8890 7 ! '3.1 9.3E—5
592 Conc., P.P.M.  (ppi) 4.7662 19.707
* VSTPD = Dry, 29.92 "HG, 70°F
vTPD = vy [PPar + Al ) (Tstd
Pstd

€S0 = (7.05 x 107° x.ggé%) (VT’VTB)(N)(!E%%Q)

' VMSTD
PP = €SO x 6041500




" SULFUR DIOXTDE
EMISSION DATA
EPA METHOD 6

PLART CHAMPLIN PETROLEUM COMPANY

STACK SULFUR RECOVERY SYSTE!M - QUTLET

Run No. 3-4 g
3/1/74
Date i 3/1/74
1L . - -
Time of Semple t:15-6:15 6:35-6:50
PR 1R 8 Tal 30
Barometric Pressure, "HG 30
30
Stack pressure, "HG , 30
. . 3 92.115
Final Mater Reading, FT 92.631
L. . 3 90.5
Initial later Reading, FT | 92.3
o . 87
Average iiater Temp. F g7
o 11020
Average Stack Temp., F 1020
3 % 1-569 t
Gas Volume Sampled, FT”, VSTPD : 0.32157
SO 3 8.63157 5 nl'-l-ls’:.r z
"2 Conc.,LB/FT (CS0) : 0.0001%4113
50 521.47 4
2 Conc., P.P.M.  (pp) 852.66

* VSTPD = Dry, 29.92 "HG, 70°F

=y (Pbar+ oH Tstd
VSTPD = Vi 136 Cmi)
Pstd
€50 = (7.05 x 105 x LB=Ly (VT-VIB)(N)(Vsoln)
g-ml VA
: VNSTD
PPM = €SO x 6041500
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SULFUR D10XIDE

EMISSION DATA
EPA METHOD 6

PLANT CHAMPLIN PETROLEUM COMPANY

STACK SULFUR RECOVERY SYSTEM - INLI.‘JT

Run Ko. -4
Date 3/14/74
Time of Sample 16:00-18:30
. Wy 30
Barometric Pressure, "HG
30
Stack pressure; "HG
~ 159.49
Final Moter Reading, FT°
L. . 3 157.1
Initial iHeter Readina, FT
° . 85
Average ifater Temp. F ‘
° 9L
Average Stack Temp. F
3 «12.3295
Gas Volumz Sampled, FT°, VSTPD
sQ 3 . {7.7235E77
““2 Conc.,LB/FT (CSO)
50 4.6662
2 Conc., P.P.M. (pp1)

* VSTPD = Dry, 29.92 "HG, 70°F

VSTPD = yi [ FPar * o} Tstd

13.6 ] “VIH
Psid
Cs = (7.05 x 1075 x LB=Ly (VT-VTB)(N)(V¥soln)
g-ml VA
: VHSTD
PPM = €SO x 6041500
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SULFUR D1OXIDE
EMISSION DATA

EPA METHOD 6

PLANT CHAMPLIN PETROLEUM COMPANY

STACK SULFUR RECOVERY UPIT - QUTLET

Run Ho.

ey,
Date 3/14/74
Time of Sample 4:00-6:30
Barometric Pressure, "HG 30

Stack pressure, "HG 30

Final Mat2r Reading, FT3 129.19
Initia) Meter Reading, FT° 127
Average Hater Temp. °F 81

Average Stack Temp. °F 1045

Gas Volume Sampled, FT°, vsTpp * | 2-1%63
% Cconc. ,LB/FTS (cs0) 8.382656
592 conc., P.P.M.  (ppu) >0 GhE

* VSTPD = Dry, 29.92 "HG, 70°F

Pbar + aH (];jd
13.6
Pstd

VSTPD = Vi

LB-L,

(7.05 x 1072 X
g-ml

Cso

S.—_
T

(VT-VTB)(N)(Vsoln)

VA

PPM

CSO x 6041500 .

VMSTD
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SULFUR DIOXIDE
EMISSION DATA

EPA METHOD 6

PLANT CHAMPLIN PETROLEUM COMPANY

STACK SULFUR RECOVERY SYSTEI! - IIJL)?T

2 Conc., P.P.M.  (ppPpM)

Run No. 5-A _5-F
Date 3/15/74 3/15/7n
Time of Sample 9:30-11:15 11:45-13:36
Barometric Pressure, "HG 30 30
Stack pressure, "HG 30 30
Final Moter Reading, FT5 161. 98 16 2. 28
Initial Meter Reading, FT° 159.7 161.2
Average itzter Temp. °F 80 81
| Averagc Stack Temp. °F 92 82
| Gas Volume Sempled, FTS, VsTpp *| 2-2438 1.0589
"% conc.,LB/FTS_ (cs0) 7.4T18E T 1.1739F76
0] 4.5141 7.092 ¢

* VSTPD = Dry, 29.92 "HG, 70°F

= VL Pbar + aH Tstd
VSTPD = Vi 5] )
Pstd
€S0 = (7.05 x 107° X

g-mil

LB-Ly  (VT-¥TB)(N) (¥soln)
VA

PPM = CSO x 6041500

VMSTD

A-23




" SULFUR DIOYIDE
EMISSLON DATA

EPA METHOD 6

PLANT CHAMPLIN PETROLEUM COMPANY

STACK ~SULFUR RECOVERY UNIT - OUTLET

. A-24

Run Ko. 5-4 5-F
Date 3/15/74 3/15/74
| Time of Sample 9:30-11:15 11:45-1:30
Barometric Pressure, "HG 30 30
Stack pressure, "HG 30 30
Final Meter Reading, FT° 134.08 136.23
Initial Meter Reading, FT° 132.4 1344
Average izter Temp. °F 70 8L
Average Stack Temp. °F 11055 1040
Gas Volume Sampled, FTS, vsTpp *|1-081° 1.7838
> conc.,LB/FT (cs0) 1.83017°5 1.0418E75
505 Conc., P.P.M.  (ppi) 110.56 62.942
* VSTPD = Dry, 29.92 "HG, 70°F
vsTpp =y [ Pber Ca Tstd
Pstd
50 = (7.05 x 1070 x L=y (VT-VIBY(M) (¥soln)
' ' VMSTD
PPM = CSO x 6041500
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SOURCE TEST CALCULATIOMNS

ANt HATPEZ N [T &, STACK SHLFUR /Ef&ﬂz—;/ JME J/// 74 RuN ¥o. &
BAR. FRESS, PB IO "‘{g, STACK PRESS, PS_ T4 “"Hg, STACK DIMENSTONS_ ., Ted 1N, Cp a,6 83

© STACK AREA, AS Z7F12, EFF. STACK AREA, AS'________ FT, AVE. STACK TRMP, T5__ T8 °p
AVE. METER TBYP, T g © o, NE.L. 150 H_e R4 "0, AVE. METER oRIFICE aH _/08 7 150
werer vor, w24 #13, worsturs pus sTLIc o, ve_ (O, SAMPLE TOME L90 win
NOZZLE DIA, TN, NCZZLE AREAS ¢+ 1/8 — 0.000085 FT%; 3/16 -~ 0.0001916 FT%; 1/4 == 0.000341 F12
3/8 == 0.006767 FT2; 1/2 =~ 0.0013 FT2. ORSAT t copkf/ﬁ 4, 02 ‘Zﬂ 2, c0. 0,0 ¢«

VWV = (0.0474) X (VC) | . SCF
VSTED = (17.71) X (W) X (P0) -+ (1 +460) ,  Vhore PO = (78 + S5, B ScF
. VI = (VAV) + (VSTPD) o o SCF
' W = MOISTURE FRACTION = (VWv) = (V1) Y52 ©027° gaom 2)2%|04 .00 |
© FDA = FRACTION OF DRY ATR = (1.0) = (W) : ©.939
w = [lo.u) x (__%0p)] + [(0.32) % (____%02)] [(o.ze) X (e %co) 2579
ws = [om) x o) + [18) x (W)] BN _L8./0%
6S = SPECIFIC GRAVITY REFERRED TO ATR = (4S) <+ (28.99) = orggd , 770
' [ f0) = (0] B %
EA = EXCESS ATR = : - X 100 -
; Loeers ] = [——%) = 9]~ Teyiog
U = AVE. VELOCITY = (174) X (CP) X (4/E) x,/(TS 0 1 & 92) PEZTE o
QS = GAS FLOW RATE = (U) X (43*) S o - YE00./7] s
QSTPD = GAS FLOJ RATE AT S.T.P. = (QS) X (FDA) X (Ts53°ugo) X (29 92) . f//S’/, §8S” scrup
VI = ISOKINETIC VOL. = (U) X (AN) X (FDA) X (TDE) X (gopzs) X (zggp) ‘ SCF
PERCENT ISOKINETIC BY E.S.E. = (100 X VSTPFD) = (VI) 4

[(o 00267 X VC X 'va)] &Do X TS X V¢ - Tv)]
PERCENT ISOXINETIC BY E.P.A. = [Toe X U X 75 £ )]
PARTICULATZ COXC. B S.T. P., ESTP = (15.43 X GRAMS) <~ (VSTPD)
PARTICULATE COMC. & STACK COND., EACF = (ESTP) X (17.71) X (PS) X (FDA) -= (TS + 460)
- PARTICULATZ CONC. CCRRECTED TO 12% CO», E12 = (12 X ESTP) = (% CO5)
PARTICULATE CONC. CORRECTZD TO 50% EZACESS AIR, ESO = (ESTP) X (EA + 100) == (150)
PARTICULATE E{ISSICN RATE, =M = (ESTP) X (Q3TPD) X (0.00257)

X 100 %

LAB ANALYSIS, GRAMS : PARTICULATE cozmvgrvmno'\s PART. EMISSION RATE
. GRAINS/ FT LBS/ HR

{ii|
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SOURCE TEST CALCULATIONS
QUTLET

FLANL AT AT (D, STACK YL/ S ECONFY (/77 DA /// ¢ ron wo._ L
BAR. PRESS, PB n, STACK PRESS, PS_.FO “Hg, STACK DIMENSIONS. 7.4, Cp 0.55
STACK AREA, AS dzi FI2, EFF. STACK AREA, AS'________ FT2, AVE. STACK TP, T5_/05°0D  F

AVE. METER TEMP, ™ 2:2 °F, AVE.4/VEL. EEAD,H _ gﬁ “H,0, AVE. METER ORIFICE 8H __/, 2 "Hp0

¥ETER VoL, W /7, 5% Fr3, MOISTURE FLUS SILICA GEL, VC .50, SMMPLE TRE_cX YD Min
KOZ2ZLE DIA, IN, NOZZLE AREAS s 1/8 — 0.000085 FI2; 3/16 == 0.0001916 FT2; 1/4 -~ 0.000341 FT2
3/8 == 0.000767 FT2; 1/2 -~ 0.0013 FT2. ORSAT: CO» 54/% 0s /X «(%, co O, 0 ¢

VWV = (0.0474) X (VC) , | | AL
VSTPD = (17.71) X (W) X (P_Q) < (M + 460) , Wher;s PO =‘ (FB + IAB%‘) . 1[ 7 O/ SCF
VI = (VWV) + (VSTPD) L [B. 20  ser
W= MOISTUR.E FRACTION = (VWV) == (VT) : : ' »' L 086
FDA = FRACTION OF DRY ATR = (1.0) = (W) - 234/

= [(o.s) x (3 44002)] + [(0.32) x (1_302)] [(0.28) x (ﬁ’4 /%r\ + Oeo) 29.044

us = [om) x )] + Jae) x (w)] . e B3IS

65 = SPECIFIC GRAVITY REFERRED 10 ATR = (15) - (28, 99) ' _ 92/

. [[(son) = (%]

FA = z:xgzss AIR = [(o.268) x (_#52)] — [(—F02) — \T%co)J X 109 — %
U = AVE. VELOCITY = (174) X (CP) X WE) x( Ts + “50) x &%) /560,598 p
QS = GAS FLO4 RATE = (U) X (4S*) . - 759F F5E pem
QSTPD = GAS FLOW RATE AT S.T.P. = (@5) X (FDA) X (522 460) X (29 92) 247).2579 screp
VI = ISOKDIETIC VOL. = (U) X (AN) X (FDA) X (TTME) X (gsPadzs) X (zhogy) , SCF
PERCENT ISOKINETIC BY E.S.E. = (100 X VSTPD) < (VI) g
PERCENT ISOKINETIC BY BB, = 0200267 X ¥C X “)] [roxms xwr = m )]x 100 R

L(TZE X U X PS X AN)]
PARTICULATE CONC. ® S.T.P., ESTP = (15.&3 X GRAMS) -~ (VSTPD)
PARTICULATE COXNC. 8 STACK COND., EACF = (SSTP) X (17 71) X (PS) X (FDA) + (TS + 460)
PARTICULATE COKC. CCRRECTED TO 12% €05, E12 = (12 X ESTP) == (% COp)

. PARTICULATE CONC. CCRRECTED TO 50% EXCESS AIR, ES50 = (,STP) X (EA +100) < (150)
PARTICULATE E{ISSICH RATE, Bf = (ESTP) X (QSTPD) X (0.00857)

LAB ANALYSIS, GRAMS PARTICULATE CONCENTRATIONS PART. EMISSION RATE
GRAINS/ FT7 | LBS/ HR
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SOURCE TEST CALCULATIONS

VLT
ranr (ZamAizn A5 7el iy (Y, STACK SULFUR ,@fﬂ?&lffﬁ/ //WTE 3/ / ‘// 7% RN No._/_ /
BAR. PRESS, PB_ T "Hg, STACK PRESS, P “Hg, STACK DIMENSIONS_ <& 1N, cp D83

STACK AREA, AS_ &6 . 787 ¥12, TFF. STACK AREA, AS'_________FT2, AVE. STACK TEYP, 15__ 2.4 °F
AVE. METER TEMP, TH 8/ e, .S moon 24 “H,0, AVE. METER ORTFICE AH _/« 8 7 miy0
¥ETER VoL, W/ 077  ¥13, MOISTURE FLUS SILICA GEL, Ve /& m, smpLE T8E__AS D Min
NOZZLE DIA, IN, NOZZLE AREAS 1 1/8 — 0.000085 FT2; 3/16 =~ 0.0001916 F12; 1/l — 0.000341 FI2
3/8 == 0.000767 FT2; 1/2 =~ 0.0013 FT2. ORSAT:1 CO, %5 4, 02 o, 7 £, CO ad. o %

VWV = (0,0474) X (VC) } 254 SCF
VSTPD = (17.71) X (Wi) X (PO) < (TM + 460) ,  Where PO = (B + I%—‘_‘;) - il 91 SCF
VI = (VWV) + (VSTPD) o o 12. 7Y ser
W = MOISTURE FRACTION = (VWV) = (VT) ' . o L0677

FDA = FRACTION OF DRY ATR = (1.0) - (W) ' ' _ . 933

MD = [(o.uu) X ( %coz)] [(o 32) X (___%o?_)] [(0.28) X ( ENo+ %coﬂ - e.50Y

Ms = Bm)) X (FDA)] [18) X (w)] o IR L. 25.93

GS = SPECIFIC GRAVITY m-:mzf.n TO AR = (MS) + (28.39) . %94

. (____%05) = ( 0) o .

EA = EXCESS ARR = [(0.256) X )] — [—(_T,C_;%oz) = =] X100 %
0 = AVE. VELCITY = (i74) X (CP) X (4/F) X (TS + “60) x &t 72y : ' . FM
QS = GAS FLO4 RATE = (U) X (AS') , - ACF¥
QSTPD = GAS FLOW RATE AT S.T. P. = (28) X (FDA) X (Ts52°@'0) X (ng%) SCRMD

VIs= ISOKIl”‘TIC VOL. = (U) X (AN) X (FDA) X (TINE) X ( SCF

o) * (oo 55)

PERCENT ISOKINETIC BY E.S.E. = (100 X VSTPD) = (VI) 4

[10 00267 X VC X Ts)] &Do X TS X Wt = T )]
[(TZEE X U X PS X AN)]

PARTICULATE CCXC. @ S.T. P., ZSTP = (15.43 X GRAMS) == (VSTPD)

PARTICULATE CCMC. @ STACK COND., EACF = (ESTP) X (17.71) X (PS) X (FDA) = (TS + 460)

PARTICULATE CCHC. CCRRECTED TO 12% COp, E12 = (12 X ESTP) == (% COz)

- PARTICULATE COC. CORRECTED TC 50% ZACESS AIR, ES0 = (ESTP) X (EA + 100) -~ (150)

PARTICULATE Z:ISSICY RATE, ={ = (ESTP) X (QSTPD) X (0.00857)

PERCENT ISOKINETIC BY E.P.ie =

LAB ANALYSIS, GRAMS PARTICULATE COIC‘?ET‘?.ATIONS PART. EMISSION RATE
: GRAINS/ FT 1BS/ HR

X 100 %
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SOURCE TEST CALCULATIONS

. OujLEZ" ‘
PLANT /A0 ST ldia C 0. smacxSULFUL ﬁl’cad&é;iﬂﬂﬂﬂjgs Lﬁ /4{/ 24/ N vo._ |
BAR. PRESS, PB_JQ "Nz, STACK PRess, PS_SO "Hg, stack pmenstons_ (TR, ¢, O - g5

T e
STACK AREA, AS FT2, EFF. STACK AREA, AS* FT2, AVE. STACK TEMP, 15 /Oés” ep

AVE. METER TEMP, TM 77 °F, AVE.4/VEL. EEAD, H ¢<Q£ "E,0, AVE. METER ORIFICE &H __/ ¢ 2 "Ho0

yerer vou, wi /8. F5" 8 #13, worsture prus stwrca cer, ve /-, smeie 1o A5 E

NOZZLE DIA, IN, NOZZLE AREAS 1 1/8 — 0000085 FT2; 3/16 == 0.0001916 FI%; 1/l == 0,000341 FT2
3/8 == 0.000767 F12; 1/2 - 0.0013 F12. ORSAT1 COp 3.6354, 02 /Z- 4 4, 000/53 4

VWV = (0.0474) X (VC) , B [.405 SCF
= . ' AH 2.4

VSTPD = (17.71) X (W) X (PO) - (TM +460) ,  Where PO = (PB + {377 ) S A T 39 SCF

VI = (VWV) + (VSTPD) ' . B L. 249 scr

W = HOISTURE FRACTION = (VWV) - (VT) ' - | O52A 52

FDA = FRACTION OF DRY ATR = (1.0) = (W) . 7Y%

¥ = [(0.4) x (ﬁiéozﬂ [0s2) x (ﬂ,_’;[%oz)] [(o.za) X (ﬁgﬁhzuﬁf%eoﬂ ch 076
¥s = [om) x )] + fue) x (w):l _ L s

GS = SPECIFIC GRAVITY REFERRED TO ATR = (MS) < (28.99) =~ = ' 953
[—02) = (o] |

BA = BICESS MR = Mg ¢ ]~ [ = (_%0] X 100 %

U = AVE. VELOCITY = (17%) X (CP) X (J/E)X (TSG; 460, 2 (212)92) 124,379 ¥ex
QS = GAS FLO RATE = (U) X (AS*) : 6 729 .043 ncem
QSTPD = GAS FLO4 RATE AT S.T.P. = (25) X (FDA) X (e20zs) X (g 92) AFO5 A5 7 scrvp
VI = ISOKINETIC VOL. = (U) X (AN) X (FDA) X (TDE) X (== 552%00) X (29.92) ' SCF
PERCENT ISOKINETIC BY E.S.E. = (100 X VSTPD) == (VI) . 4
PERCENT ISOKINETIC BY E.P.A. = [(o-00267 x ve x 1s) +[rpo x 75 x e == ""J]x 100 g -

[(T:: £ JgX I'S K ‘\‘“)-l

PARTICULATE CONC. B S.T.P., ESTP = (15 43 X GRAMS) <=~ (VSTPD)

PARTICULATE COXC. 8 STACK COND., EACF = (ESTP) X (17 71) X (P3) X (FDA) = (TS + 460)
" PARTICULATE COXC. CCRRECTED TO 12% COp, EL12 = (12 X ESTP) <= (% COp)

PARTICULATE CONC. CCRRECTED TO 50% EXCESS AIR, £50 = (ESTP) X (EA + 100) <= (150)
PARTICULATE E{ISSICH RATS, B = (ESTP) X (QSTPD) X (0.00£57)

LAB ANALYSIS, GRAMS PARTICULATE CONCEXTRATIONS PART. EMISSION RATE
GRAINS/ FT : LBS/ HR




SOURCE TEST CALCULATIONS
ZAUE 7’

wLawe (/YT fERATUM (O stacx SULAUL RELOUELY U, 45724 rox vo. 2.
BAR. PRESS, PB_[5.2 g, STACK PRESS, P ZO s, stack pvewstons__JS X m, ¢, O. &5
555 N

STACK AREA, AS_fe=78 7 F12, EFF. STACK AREA, AS' FI2, AVE, STACK TEMP, T5___ 7.5 °F
AVE. METER TEY?, T B v, avE. VL. feaD B 3 & 4,0, AVE. ¥ETER ORIFICE AR _ /8 7 mHy0
werEr vou, w_//o 5K 13, MOISTURE PLUS SILICA GEL, Ve_cPY 1, smriE 1o LYO  win
NOZZLE DIA, IN, NOZZLE AREAS 1+ 1/8 = 0.000085 FT2; 3/16 == 0.0001916 FI%; 1/4 —= 0,000341 FT2
3/8 == 0.000767 F12; 1/2 == 0.0013 FT2. ORSAT: COp ¥~ gj, 02z g _ 4, co_- 2 4

VWV = (0.0474) X (VC) | [ 138  sor
VSTD = (17.71) X (W) X (PO) (T +460) , Whero PO = (PB + £) /423 scr
VT = (VWV) + (VSTPD) s o (.56 scr
W = MOISTURE FRACTION = (VWV) <= (VT) ' 0.0/
FDA = FRACTION OF DRY AIR = (1.0) = (W) 0.907

= [o) x (48 400p)] + [(0.32) x (___%oz)J [(0.28) X (a‘%ﬁx*%ny .Q%co] JE. 800
us = [om) x Gon)] + [ie) x (w)] _ 0 87,070
GS = SPECIFIC GRAVITY mmfdn TO ATR = (¥S) = (28. 39) o ' . 935

(_$02) — ( 0) N

EA = EXCESS AIR = [(0.266) X (3 2)] (E(T—%CA.OZ) - (T%co)‘] X 109 . [ 4
U = AVE. VELOCITY = (174) X (CP) X (/) %, (B2 2250 x &5 - L332.64/ re
QS = GAS FLOW RATE = (U) X (AS*) - | __7Y38, 302ncem
QSTED = GAS FLOJ RATE AT S.T.P. = (05) X (FDA) X <‘§i22i:6") X (m) SCFMD
VI = ISOKINETIC VCL. = (U) X (AN) X (FDA) X (TIE) X (rodzs) X (ziogs) SCF
PERCENT ISOKINETIC BY E.5.E. = (100 X VSTPD) == (VI) . g
PERCENT ISOKINETIC BY E.P.A, = L(0:00267 X vC X %5] eleo x 1s v = T“’)]x 100 g-

L(TZE X U X PS X AN)]
PARTICULATE COXC. @ S.T. P., ESTP = (15.43 X GRAMS) -~ (VSTPD)
PARTICULATE CCXC. 8 STACK COND., BACF = (ESTP) X (17.71) X (Po) X (FDA) -~ (TS + 460)
" PARTICULATZ COWC. CCRRECTED TO 12% CC’>, E12 = (12 X ESTP) == (5 COp)

PARTICULATE CONC. CORRECTED TO 50% TXCESS AIR, E50 = (“TP) X (EA + 100) = (150)
PARTICULATE EZMISSION RATE, Ef = (ESTP) X (QSTPD) X (0.00857)

LAB ANALYSIS, GRAMS PARTICULATE CONC"%IT‘{ATIO‘S PART. EMISSION RATE
GRAINS/ FT LBS/ HR

i
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SOURCE TEST CALCULATIONS

- ' JCET
mm/rf‘/fﬂﬁé‘f/ﬁ W e, s'mcxé’ﬂrﬂfé [t’éﬂ/tk/i(/{lf/' /_ DATE 6’/ J’/ >4/ qow xo. _y_'(i
BAR. FRESS, PB_ 32 "z, STACK PRESS, PS_,5¢ “Hg, STACK DDMENSIONS. T4 IN, c, &, ?3 '
STACK AREA, AS 2ri F12, EFF. STACK AREA, AS'________F12, AVE. STACK TP, 15_ /253
AVE. HETER TBY?, T WA N W ==ty i 38 *4,0, AVE. ¥ETER ORIFICE AR _(: L7 w0
wEreR voL, w257 /53¢ P13, MOISTURE PLUS SILICA GL, VC L5 , SMPLE TRME_/ S win

NOZZLE DIA,______IN, NCZZLE AREAS s 1/8 — 0.000085 FI2; 3/16 == 0.0001916 F12; 1/4 — 0.000341 FT2
3/8 == 0.000767 FT2; 1/2 = 0.0013 FI2. ORSAT: €0 /.5 4, 02 /50 4, c0 4.0 4
VWV = (0.0474) X (VC) , » L ' o7/ SCF
VSTED = (17.71) X (V) X (PO) - (TM +1460) ,  Where PO = R SON 28,25/ scr
VI = (VWV) + (VSTPD) B 26 - 762 scr
V = OISTURE FRACTION = (W) & (V) . , 026
FDA = FRACTION OF DRY ATR = (1.0) =~ (@) . 974
- we [ouw) x (LT o] + [(032) x Qi&oz)] [(o.za) X (?{Z%r\y- 0 %co] &@ geg
. ws= [om) x ()] + [18) x ('rl)] T el AT 529
6§ = SPECIFIC GRAVITY REFEPRED T0 ATR = (45) = (28.99) T . . 1984
EA = EXCESS ARR = [(—JOZ) (__2__7&:0)] x100 4

705) — ( ”*o)]

[(0.268) x (____jc.\z)] [(

. )RS

_'o = AVE. VELCCITY = (174) X (CP) X (J) x,/(TS + ‘f""o) z (zg-%)‘ .}' '

QS = GAS FLOJ RATE = (U) X (AS%) \ _ | . s
QSTPD = GAS FLOW RATE AT S.T.P. = (Q5) X (FDA) x (TS e %0) X (29_9?) S q07¢{;)5j SCFMD
VI = ISOKINETIC VOL. = (U) X (AN) X (FDA) X (TDE). X (Ts5zﬂ%o).x ,(29.92) _SCF
PERCENT ISOKINETIC BY E.S.E. = (100 X VSTPD) = (VI) - %

. PERCENT ISOKINSTIC BY E.P.A. = L(0:00262 X VC X “ﬂ [0 x 2e x e = ""')]x 100 ‘ %

[(TRE X U X P5 X AW)]

PAKTICULATE CO'C. @ S.T. P., ESTP = (15.43 X GRAMS) <= (VSTPD)

PARTICULATE CCXC. B STACK COND., EACF = (ESTP) X (17.71) X (FS) X (FDA) = (TS + 460)
PARTICULATE CCXC. CCRRECTID TO 12% CO», E12 = (12 X ESTP) =~ (% COp)

PARTICULATE CO:C. CORRECTED TO 50% ZXCESS AIR, ESO = (ESTP) X (EA + 100) - (150)
PARTICULATE E<ISSICH RATE, = = (E5TP) X (Q5TPD) X (0.00557)

LAB ANALYSIS, GRAMS PARTICULATE CONCENTRATIONS " PART. EMISSION RATE
: GRAINS/ FI° LBS/ HR

i
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| A-8
VISIBLE EMISSIONS BY EPA METHOD 9
CHAMPLIN PETROLEUM COMPANY
WILMINGTON, CALIFORNIA

Date : Time Avg. Visible Emissions
1 March 1974 1045 - 1445 : 0 (1)

14 March 1974 1600 - 2000 0 (2)

15 March 1974 930 - 1330 0 (3)

(1) Observer located 125' south-southeast of stack. Wind was from
south at 5 mph and the aky was cloudy (brownish haze).

(2) Observer located 120' south-southeast of stack. Wind was from
west at 10 mph and the cky was clear. )

(3) Observer located 120' south-southeast of stack. Wind was from
west at 5 mph and the sky was overcast (smog).

A-31

environmental science and enginecering, inc.



A-9

UQX SQURCE ZNISZIQN ZEIT DALA

TEST LUMBER - . o
PLANT JAIE - CHANPLIN JETRATHI LEFTIVERY
S0URCE TZ5TZ s THLET SULFUR CECOVER Y LV ES

ConNTROL ZNUIPIIEIT-
POLLUTALRT SAHPLCD’,ﬂﬁqy

TYPE OF PLAIT - ol k@;&7ugkv/

1)RUd LUIBER e 4 VAL _ Y
2)DATE 1 3Jrl74 1 _3)d 74 1 _3ly]79
3)TIHE : . l___Zce 1 7.0 __|_ 7.0 ___.
Y)FPLASYZ RUMBER | S DI YA N S U A
SYVF - FLASK AUD VALYVE VOLUIEL, L T2~/ ) Y- </
 8)VA - A350R3IiG SOLUTION VOLUHE, ML ) -2 G X N= % W S -
7)P5 -~ BARONETRIC PRTSSURE, I HG oo Fo 1 __J¢ | _Jo ____
8)P35 - STACK PRIZSSURE, IN HAG N N 1< 2 S « S B 1< N
9)PI - IJITIAL FLASY VACUU:!, Ill i1G 1___43’;2;__1__;LQ,Qf__L_g"Jé _____
10)PF - FIPAL ' ' ' Lo 0.7 1 "B 1 O.F
11)7I - INITIAL FLASX TEMPERATURE, DEG P \____ 225 ___ 1 __ 75 ___\ 26 ____.
12)7F - FIJAL  '! ' e ' ——go L5 | 75 .
13)V3TPD - VOL OF GA5 SA!PLZD, ML, 5.T.P. l__bﬁ#g;&ﬁ}L1_13¥43§§§11_[3£§;f5§__
44)72 -~ STAC: GA5S TIZHDPIRATYRE, DIGF Gy gy ey
15)2C% I} - STACKX GAS !'0OISTURE, 2CT VOL lee bt A b-a N\ brrs
. 46)35725- SPX GAS FLOV RTI,CY FT/MIN,STP | oo e o1

47)iEO02 - ASS OF 702 IN SAMPLE,GiIx1,056 | ___ (0 et t__CJ i
18)ILLIGRANS 02/CY NETER, STP ——e— L

1
19)L3S ii02 /CYU P , STP 1 =7
-20)PARTS PIR HILLION OF 402, STP 1 —
1
1

21)L25 J02/Z0U%. .oy TTT=TT
© 992)BTU'S PLR IOUR INFUT
'23)L35 Z02/JILLION 3TU

T T s G Y - T Y — > S = Wan e S i Ty S Tt e S T ——

— " — - — - —— . e - —— - — T e - . T W - — — — —— A ——

S VSTPD = (17.71) x (VP-VA) x[((25-2F):+TF)-((P5-PI):7I)]

G W02/CY TR

(35.31) x (4702) + (V5T>2D)

LBS 1/02/CU FT = (6.25°5)x (iH102) = (VSTPD)

P. P. l’[.

(8.405Z26) x (L3S 7N02/CU FT)

L3S 02/ #10UR (60) x (QSTPD) x (L3S 402/CU FT)

LBS KO2/XILLION RTU = (L3S #02/4R) + (JILLION 37U /AR , INPUT)

¥ 8 Tnpur OF s 68 wsipo il

- St G G G S U A B ) G T D G T T S S e D G G S B D (S e el WEE God NS TE R Sy A P G A NS LR L G G PAS N S S D Su Gy A G S S S WD WS mp G G SED Gop TN GHE GRO W WM SN G S A e A e et S s S

x*xx5, O, D, €¥IAY, 70 DEGRELS £, 29,02 INCHES NIRCURYwxx



Uox SQU2CE ZUIZgIod ZPE3T DATA

TEST SUMBER

PLART JIAIE - (HBYUIA PR Zamco
S0URCE TZ5TZD - OHTLEF SHErFLp ,(dzw/é%/ V7>

TYPE OF PLAIT - 07 AFFZ ERY
COiIT20L ENVIPIEIT-
POLLUTAIT SANPLID- /PPY

- s = G G b S S S Y S S S . G e S G S ST S e G Sele D W S S . T G P S A D WS s s Gk Y B U Py TR S Selh D S A S T TS Sy JY G G S e e

1)U NUMBER . Y A T i L
2)DATE - TR 77276 A /A |
3) 7T : : \o__2¢¢ 1 799 | o !
YYPLASY HUMBER. & _____ o4 T
5)VF - FLASK AiD VALVE VOLULE, dL /88 | /72Z2 | 1
6)VA - A3S0R3ING SOLUTION VOLUNE, 4L T N - o S |
7)P3 - BARONZTRIC PAZSSURE, I HG l. ...z 1 _ 3> Ve 1
8)PS - STACK PRIS5URE, IN HG B 1 . S0 1o 1
8)PI - IJITIAL PLASKE VACUYUif, Il 1G 1___23494{__1__5&2%51__1 __________ 1
10)PF - FINAL " e e ..o _ 1\ _ 2.5 ___ 1 __________ 1
11)7I - ITJITIAL FLASX TEMPERATUREZ, 2EG F |____ A5 __ \___ 25, | 7
12)7P - FINAL 1 ' v e Y25 25 SR |
13)V3TPD - VOL OF GAS SAMPLCZD, L, S.7.2. |__1383.5<5 | __J1394.8%4 1 . L
i4)zs - STLCI GAS TEMPERATURE, DI F | _ _MY5 ___|__ P4 1
15)PCT ) - STACK GAS !'0ISTURE, PCI YOL T N - | 1
16)Q50°25- STX GAS FLOV RTI,CY FT/NIN,STP |_230S5.3 | _230S§.3 | __________ 1
17)HE02 = MAS3 OF 02 IN SAMPLE,Giix1.056 1_455LL‘@4o_1__;ﬁzzsz;i______~___i
18)IILLIGRAIIS [102/CU METEZR, STP 3&&1_%%@@3;25_1"_4g¢z_;1_1 __________ !
19)L3S ii02 /CU PP , STP l_er29xioe]| fsxie”4 | _____1
RO)PARTS PIR HILLIOHN OF 02, STP o _ 202 __ V. _722. _ . _} o __ L
R1)L35 i02/30UR l e3> | o2/ | 1
22)BPY'S PSR JOUR INEUT , L T ) e L 1
23)L35 I92/IILLION 3TU . ) e S D de L

I G G — . G WA T TEEL e A e G o et S S G S A Gt S S S P e S S VL G SO i G S G SES St P =R G D G G SeD T D St S Sem Ta G e S S e S S — S —

| VSTPD = (17.71) X(wum)x[HP&@m%ﬁwﬁ(&baVﬂTH

é;E;sij xKEMHOQ);% (VsTpoﬂxwo’

(6.2275)x (102) + (YSTPD)

1

G No2/CYU TR

LBS 1l02/CU FT

>, pr. . (8.u406256) x (L3S #02/CU =T)

L3S 02/ 10UR

(60) x (@STrPD) x (L3S NO2/CU rT)

L3S K02/ ILLION RTU = (L3S J02/3R) + (JAILLION 3TV /HR , INPUT)

¥ Zapus 0F pupz fps ankinir.

kww5, D, 2, «¥23AY, 70 DSCIEZS £, 29,902 ILC0HES NTRCURY xxx

A-33

—— - — — - —

—— Ay B e G aam S G SIp e St




vE-Y

- DATE W RR2CH

: A-10 .
~ DRY MOLECULAR WEIGHT DETERMINATION
- ~ ORSAT BY EPA METHOD 3
Copmprrwy
[52F
LN ET

PLANT COMMENTS:

SAMPLING TINE (24-hr CLOCK)
SAMPLING LOCATION

SANPLE TYPE (BAG, INTEGRATED, CONTINUOUS)

ANALYTICAL METHOD __

AMBIENT TEMPERATURE
OPERATOR

RUN

MOLECULAR WEIGHT GF

4/12

AVERAGE
' NET MULTIPLIER | STACK GAS (DRY BASIS)
ACTUAL ACTUAL ACTUAL
GAS ReapinG | C' | eaping | MOV | Reaomc | DoV | VOLUWE Hg, 1b/1b-mole
€0z 2.0 |3.0 F.0 44/100 /. 32
02 (NET IS ACTUAL 07 : l.ﬁﬂ:
READING MINUS ACTUAL /100
C0, READING) /0.2 7.2 7.4 0 5 304
CO(NET 15 ACTUAL CO 2
READING MINUS ACTUAL 100
0, READING) 0.2 0,0 2.0 | %,
N2 NET 15 100 MINUS | 2
ACTUAL CO RERDING) | B7- 8 57.8 £9,% /100 957/ 44
TOTAL
- 6. 748
EPA (Dur) 230




Y

ce

DRY MOLECULAR WEIGHT DETERMINATION
ORSAT BY EPA METHOD 3 .

PLANT [)#74777/4//1/

COMMENTS:
DATE gl [, /197F .
SAMPLING TINE (24-hr CLOCK) [(EOUTZL L7
SAPLING LOCATION C [ /
SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS)
ANALYTICAL METHOD _ ‘
AMBIENT TEMPERATURE
OPERATOR
RUN 1 2 3 AVERAGE MOLECULAR WEIGHT OF
NET MULTIPLIER STACK GAS (DRY BASIS)
ACTUAL | e | ACTUAL 1 yer | ACTUAL NET | VOLUME M., Tb/lb-mole
GAS READING READING READING ¢
€02 J.4L |34 Z </ 44/100 /. 494
07 (NET IS ACTUAL 0; /5.9 I.3_2_“:
READING MINUS ACTUAL | 4sr 7 /100 A
C0, READING) AZS /2.5 J2.5 1 ] A0
CO(NET 15 ACTUAL CO o % '
READING IINUS ACTUAL /100
0, READING) / 5 ? &0 0.0 ‘ O
N2 (HET 15 100 MiNUS EF. ( &4 / 7
ACTUAL CO READING) ' 4. | /100 9% 548
TOTAL

" EPA (Du) 230

412

29 044




9¢-v

PLANT C///?M/L/A/ /é‘rfa&&wﬂ CO.

DRY MOLECULAR WEIGHT DETERMINATION

DATE

JI24CH T, 974

SAMPLING TIME (24-hr CLOCK)

SAMPLING LOCATION SS7THCk A EAT ER LN ET

SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS)

ANALYTICAL METHOD __

BAG

TN

OLSAT

AMBIENT TEMPERATURE
OPERATOR

T. Do AR

ORSAT BY EPA METHOD 3

COMMENTS:

RUN ! 2 AVERAGE MOLECULAR WEIGHT OF
NET MULTIPLIER STACK GAS (DRY BASIS)
GAS 333?& NET gggﬁv'-c NET ngé NET |  VOLUME Mg, 1b/1b-nole
co; £.8 |48 |44 |4L| LC | 4L mqyy| “m J.084
O7(NET IS ACTUAL 0 | 5 s
READING MINUS ACTUAL /100
C0, READING) S.2 045 1185 0.9 AT | T . 2/8
CO(NET IS ACTUAL CO o |
READING MINUS ACTUAL 5 3 o0/ 5. 6 |o./ 5.5 (oo 2 /100
07 READING) ‘ 07 ' , 5(7?@
No(NET IS 100 MinUs
ACTUAL CO READING) 74.7 \#.7 944 144 75.5 1955 @/ ' C; /100 26 .5 74
TOTAL
- 98.834
EPA (Dur) 230

412




LE-Y

o CHAmPLIN ﬂ'rzoz.eaﬂ Co.

" DRY MOLECULAR WEIGHT DETERMINATION

ORSAT BY EPA METHOD 3

iy

COMMENTS:
DATE MALcH /L, /1974
_ SAMPLING TIE (24-hr CLOCK) .
SAIPLING LOCATION __S7ACk HEATERZ Ourtc £
SA%PLE TYPE (BAG, INTEGRATED, CONTINUQUS) __BAC ~ ZN 7~
ANALYTICAL METHOD __ __ORSAT .
AMBIENT TEMPERATURE .
OPERATOR T . Docecpr
RUN ! 2 3 AVERAGE MOLECULAR WEIGHT OF
NET MULTIFLIER STACK GAS (DRY BASIS)
ACTUAL ACTUAL ACTUAL
€0z 3.4 3.4 3.8 |3.8| 3.7 |3.7 | 3433 *m /. 558
02(NET IS ACTUAL 03 0 ~ 1.3_2_":
READING MINUS ACTUAL . 2 j /100
resos JL.0 [12.6| /6.0 |12.2| /6.7 |/2.4 a4 | % %5
CO(NET IS ACTUAL €O é 2 lo.2 ' . |
READING IAINUS ACTUAL . , /100
0, READING) / /6.1 |o.] /6.2 |0-/ ﬂ‘/gz ' 0,037
N2 (NET IS 100 MINUS 83,8 3.8 | 3.8 ’
ACTUAL CO READING) 85.8 g3. 7 1832\ 8 g3435 8109 23 473
EPA (Dur) 230 :




/E-V

DRY MOLECULAR WEIGHT DETERMINATION

ORSAT BY EPA METHOD 3

eLANT S 7 CONMENTS:
BATE 28 L5, [77F
S2:PLING TIIE (24-hr CLGCK) __ _
SANPLING LOCATION S 74K SFAT S ZALE T —_
Sk7PLE TYPE (BAG, IHTEGRATED, CONTIRUOUS) __£57& —FT
PRALYTICAL EETHED 547
FA2iEHT TEMPERATURE
CPERATOR . ,(ﬁc”é/’}/
RUN. ! 2 3 AVERAGE MOLECULAR WEIGHT OF
- NET MULTIPLIER STACK GAS (DRY BAS!S)
_ ACTUAL | acTUAL . ACTUAL SR
GAS e I L R I R s g, 1o/lb-mole
0y | 2 '
2 A F 48 4 /100 j//ﬂ

02(.’€ET IS ACTUAL Gy [
SZADNE KIS ACTUAL 32/100

.6 .8 & T 254

| X /100
57 | a & L 058
G4 Q 944 2 %100 2¢. 376
TOTAL

EPA (Dur) 230
5/12

95,500




6E-y

PLANT

(A LI

DRY MOLECULAR WEIGHT DETERMINATION

ORSAT BY EPA METHOD' 3

DATE

AL H 15,

[97F#

SAMPLING TIME (24-hr CLOCK) _ _
OTHCL A TEEL  Oursd &7

SAXPLING LOCATION

SAWPLE TYPE (BAG, INTEGRATED, CONTINUOUS)

SAC = TN

COMMENTS:

ANALYTICAL METHOD _ OFLS /4T
AMBIENT TEMPERATURE 4
OPERATOR £ Rosy
RUN 1 AVERAGE MOLECULAR WEIGHT OF
NET MULTIPLIER STACK GAS (DRY BASIS)
ACTUAL ACTUAL ACTUAL
GAS reoms | VET | eesome | MET | renome | NET VOLUME Mg, Ib/Ib-mole
, 44 |
€02 7 | /% /8 /i 0, 797
07 (NET IS ACTUAL 0, 1-3—2—:
READING MINUS ACTUAL el »
€0, READING) /4.8 1470 /30 L 4. /60
COET IS ACTUAL CO
READING MINUS ACTUAL /100
0, READING) 4.8 |p.o 0.0 ' /. ﬂ
N2 (HET 1S 100 Minus 2 |
ACTUAL CO READING) g5, | g5, J /100 23. 54
TOTAL -
2%, 808
EPA (Dur) 230

12




A-11
ODOR BY EPA DRAFT METHOD (DILUTION METHOD)
ODOR PANEL SCREENING TEST

UNION OIL COMPANY
Wilmington, California

PaTticipant No. Age % Positive Response Stability(1) Acceptability(2) Selected(3)

] 15 71.4 0 0K -
2 16 57.1 0 0K -
3 17 ‘ 57.1 0 0K -
4 16 71.4 + 0K +
5 17 57.1 + 0K +
6 15 71.4 + 0K +
7 17 57.1 0 0K -
8 17 42.8 0 -- -
9 17 14.3 + - -
10 17 28.6 + 0K +
-1 17 85.7 + -- -
12 17 71.4 + 0K +
13 17 57.1 0 0K -
14 : 17 57.1 + 0K +
15 - 17 42.8 ' + OK +
16 17 ———— - - -
17 17 57.1 + - -
18 17 71.4 + 0K +
19 15 _ 71.4 . + 0K -
20 16 42.8 + 0K +
21 16  42.8 + 0K +
22 16 28.6 + 0K +
23 17 28.6 + oK -
24 17 _ 42.8 + 0K +
25 16 14.3 + 0K -
26 18 71.4 + OK -
27 15 57.1 0 - -

Based on consistency of response as concentrations decreased.

Based on personal observation of conduct during screening test. )

Based on stat;ﬂity, acceptability, and % positive response (as compared with the group
as a whole). . » .

wnr —
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12

10

Members with Positive Response

No.

* No. of Participants - 26 ~
* 10 Panel Members and 2 Alternates were selected using the’ resu]ts of this plot and

other factors

Figure 10 .

20 30 40 50 60

Percent Correct Response

Odor Panel Screening Test Plot.



SUMMARY OF ODOR SURVEY

CHAMPLIN PETROLEUM COMPANY
WILMINGTON, CALIFORNIA.
FEB. & MARCH, 74 :

PERCENT REPORTING

SOURCE DATE " DILUTION FACTOR POSITIVE RESPONSE
INLET 2/27/74 1,000. 100.
5,000. 90.
10,000. 90.
50,000. 40.
100,000. 50.
OUTLET 2/27/74 10. 80.
10. 60.
, 20. 60.
50. 40.
50. 20.
INLET 2/28/74 100,000. 80.
200,000. 60.
500,000. 30.
OUTLET 2/28/74 5. 90.
10. 70.
20. 50.
50. 20.
100. 50.
100. 40.
100. 30.
INLET 3/1/74 5,000. 90.
10,000. 70.
50,000. 30.
100,000. 60.
100,000. 70.
OUTLET 3/1/74 5. 80.
- 5. 60.
5. 50.
10. 50.
10. 10.
20. 30.
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SUMMARY OF ODOR SURVEY, Continued

PERCENT REPORTING

SOURCE DATE DILUTION FACTOR POSITIVE RESPONSE
INLET 3/15/74 20. 77.
50. 77.
50. 55.
100. 0.
200. 0.
QUTLET 3/15/74 10. 88.
100. 55,
500. 44.
10,000. 11.
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ODOR EMISSIONS

CHAMPLIN OIL COMPANY
WILMINGTON, CALIFORNIA

FEB. 27-28 MAR.1 & 15, 1974

C=0DOR CONCENTRATION IN ODOR UNITS PER CUBIC FOOT
(DERIVED AT 50 PERCENTILE DETECTION POINT)

VA= VOLUME FLOW RATE IN STACK, STANDARD CONDITIONS, SCFM

(70°F AND '29.92 IN Hg)

DATE

E= ODOR EMISSION RATE, IN ODOR UNITS PER MINUTE,

SOURCE C VA E
© INLET 2/27/7.41 | -55,0'0'0, T e
. OUTLET 2/27/74.1 72N R
INLET ' 2/28/74 'A 25,000, | cmemmmm | mmeeeen
| OUTLET 2/28/74 3'0.. _____________
CINLET 3/1/74 50,000, | —mem-m | eemee-
. OUTLET 3/1/74 7. © 2646.42 18,500.
INLET 3/15/74 200. © 276%.87 552,000.
OUTLET 3/15/74 80. 3973.21 318,000.
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L SERO0
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/35~ /A0 /375~ s

140 /3.5 . /320 /2.0 I
R £~ N A (/3320 /3.7 o o
yso. 138 43357 /3.0 ) o
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B-4

SAMPLING DATA SHEET FOR J?TfZ;LL_ »

Plant A9 c70 AZL. Stack Qyrae ooty 5 usTEH —ZAEET

Remarks E4F pETH P

Run No. -é? A E ZB .
Date 3/ /74 5/1/74 |
Time of Sample (200 o \Widotr | g
Barometric Pressure, "Hg FO FO
Stack Pressure, "Hg 5;25 30

Final Dry Test Meter Reading, Ft3 /49, 350 ,/QQKJZEZ? |
Initial Dry Test Meter Reading, Ft3 1), g | /o5 830
Meter Volume Sampled @ Meter Cond., Ft3 /395 /‘dZE%Q '
Average Meter Temperature, °F g’;7‘9;: g0
Average Stack Temperature, °F 53£§§20 ;é%%;ﬁ
Average Meter Vacuum, "Hg // /
Average Meter Orifice aH, "H20 S E7 //{5{;7
Observed Sampling Rate, EPM CEM .0/ F Wi

Gas Volume Sampled, Ft3, Dry, 70°F, 29.92 "Hg

Calculations:

B-28




SAMPLING DATA SHEET FOR SO

Plant _ “tmmpzre’ fri@rzu Cd  Stack Syt e LQFEOERy SyYsizrt - JUgesr”

Remarks F 47 277 77 46

— IR 24 | ax
Date S S/ 3_////77 »
Time of Sample | ' ' ' g/zZ%ZCcfZZ Aééggé;{gz
Barometric Pressure, "Hg ' SO S0
Stack Pressure, "Hg ' 597, FO
Final Dry Test Meter Reading, Ft3 | =8, 920 | Pv, 220
Initial Dry Test Meter Reading, Ft3 - 2?;59429 59 /00
Meter Volume Sampled @ Meter Cond., Ft3 Jsvo | S 220
Average Meter Temperature, °F 4/ 74~ !
Average Stack Temperature, °F /D0 o040
Average Meter Vacuum, "Hg — —
Average Meter Orifice aH, "H20 | /7 /.7
Observed Sampling Rate, ERM ==y /5 ;¢Q/:?
Gas Volume Sampled, Ft3, Dry, 70°F, 29.92 “Hg S

Calculations:

B-29



SAMPLING DATA SHEET FOR _ S S,

e BB § 3, e e o i et

Plant Stack SYL (FCUERY SHSTEIT — Fnbér

(B Atz ol FERETN_ (Y.
Remarks _Z/7 ME 700 2EE

B,

Run No. 2 4 { 34
Date oo L 31f7
Time of Sample “‘fgé’(‘&dfg{ﬂ lg"','/,a /I’M !
Barometric Pressure, "Hg Lo

Stack Pressure, "Hg :;Z;

Final Dry Test Meter Reading, Ft3 L. /9F
Initial Dry Test Meter Reading, Ft3 tg%g;%%&;

Meter Volume Sampled @ Meter Cond., Ft3 ,;%?27/
Average Meter Temperafure, °F | igg?éé%?a
Average Stack Temperature, °F 651%229

Average Meter Vacqum, "Hg —

Average Meter Qrifice aH, "Hp0 /{tf;7
Observed Sampling Rate, IB# CEM ,0)/

Gas Volume Sampled, Ft3, Dry, 70°F, 29.92 "Hg

Calculations:
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SAMPLING DATA SHEET FOR _ N,

Plant é/tﬁwﬂy PEZ'Z)OZEUM o, Stack SJJQLZﬁC@ﬁQCJ Sszw« Dotlet
Remarks £24 Mrehod T b

Run No. 3-4 ; I-R |
Date o 3-1-7¢ | m-1-74 !
Time of Sample 5—4'.15 6.'/256,'35 é;ic)
Barometric Pressure, "Hg - zo 20
Stack Pressure, "Hg z0 To
Final Dry Test Meter Reading, Ft3 92.1185 |92.431
Initial Dry Test Meter Reading, Ft3 90,500 92 .20
Meter Volume Sampled @ Meter Cond., Ft3 /4 /:r' %23/
Average Meter Temperature, °F . 6?17 57
Average Stack Temperature, °F 1020 /0 2.0
Average Meter Vacqum, "Hg — —
Average Meter Orifice aH, "Ho0 /. 7
Observed Sampling Rate, [PM ~2n ,0/5

Gas Volume Sampled, Ft3, Dry, 70°F, 29.92 "Hg

Calculations:
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SAMPLING DATA SHEET FOR SO

aaa

Plant Apmtze/ /7 @enr4r" 22 Stack. SWLfed fLLCOUENYY S Ys7z77 ~ZRLET
Remarks =47 mE #0p & |

Run No. o - : ;'677?’ i
Date o . T ' | 5/ 14/ 7/ |
Time of Sample : ‘ /ZQZPééfcﬁﬂ
Barometric Pressure, "Hg | /;529
Stack Pressure, "Hg : A 17,
Final Dry Test Meter Reading, Ft3 .14
Initial Dry Test Meter Reading, Ft3 - ] 17 J00
Meter Volume Sampled @ Meter Cond., Ft3 D, 289
Average Meter Temperature, °F T !
Average Stack Temperature, °F , 929/
Average Meter Vacqum, “Hg )
Average Meter Orifice aH, "H20 . /45’77
Observed Sampling Rate, tPH - -» : 2,02

Gas Volume Sampled, Ft3, Dry, 70°F, 29.92 “Hg -

Calculations:

B-32
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SAMPLING DATA SHEET FOR 502, s

' C'kampb?v Petolcur (’ampauff
Plant_t (ilmg don, Calf. stack S5 S thor Pecovere, onit-Quilet
Remarks (= 2A VV(E_TI/IOG( =+ (o oldh WEeATED 71’1’;”0/\( Sﬁl(éﬂ{)//i N
D StaiNles SHire ] Pachiz idhn HEAT.NS_I?,D/;

Run No. 4-A {4_ 3
Date 344_7@[ X ’
Time of Sample d'oo fﬂéq 0 \ J
Barometric Pressure, "Hg 20 \ j
Stack PAressure, ""Hg 30 ‘ \ /
Final Dry Test Meter Reading, Ft3 129 185 \ /
Initial Dry Test Meter Reading, Ft3 - 117,000 \/
Meter Volume Sampled @ Meter Cond., Ft3 7 105 A
' Average Meter Temperature, °F 8[ ]\
Average Stack Temperature, °F | 045 / \
Average Meter Vacqum, "Hg —_ / \
Average Meter Orifice aH, "Ho0 ' Y4 / \
Observed Sampling Rate, &P CFm 01z l 1
Gas Volume Sampled, Ft3, Dry, 70°F, 29.92 “Hg

Calculations:
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SAMPLING DATA SHEET FOR

Plant Axpmp.on’ fr7@vzar 2.
Remarks ZA47F MFoay #E

SO,

T e

Stack szl JECOUERY, S ysi77Y — Tk

Run No.

|

sH L g |
Pate Sy ki A o i A |
Time of Sample C9fi%V/Z27LA%%@?ﬂ4§C%9
Barometric Pressure, "Hg Z0 S0
Stack Pressure, "Hg JoO 20,
Final Dry Test Meter Reading, Ft3 ‘4/Q§{f%59 160 278
Initial Dry Test Meter Reading, Ft3 159 20| 14/, 200
Meter Volume Sampled @ Meter Cond., Ft3 295 078
Average Meter Temperature, °F &F 50 =/
Average Stack Temperature, °F QQZ 9@2
Average Meter Vacqum, "Hg S —
Average Meter Orifice aH, "H20 L7 /Ct(;7
Observed Sampling Rate, tPM ~~/7 2,082 D0/
Gas Volume Sampled, Ft3, Dry, 70°F, 29.92 "Hg - ’

Calculations:
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SAMPLING DATA SHEET FOR

dha mp My PETI?O,I:;UW &Mpauﬁ

Plant _ (il i ?#oyf (ol £

SO0,

stack S, [fe 1?/:{@0/;25 Optedt= Oy L lict

Remarks _ZPA_ M EThod. =% (&

Run No. ?_4 { %

Date 3-15-7¢ L |
Time of Sample G50 20):04 //%15 153
Barometric Pressure, "Hg FO 30
Stack Pressure, "Hg 30 F0

Final Dry Test Meter Reading, Ft3 /3,677 iBlé.A 72 ()
Initial Dry Test Meter Reading, Ft3 (37, 00| 134 Yoo
Meter Volume Sampled @ Meter Cond., Ft3 /(73 /.826
Average Meter Temperature, °F 0 E}é;
Average Stack Temperature, °F OS5 /O ‘/O
Average Meter Vacgum, "Hg " e— _—
Average Meter Orifice aH, "Hp0 /. 70 )/;;Qg
Obderved Sampling Rate, LRM-CFM 0l 0I5
aas Volume Sampled, Ft3, Dry, 70°F, 29.92 "Hg

Calculations:

B-35 .




B-5

SAMPLING DATA SHEET FOR _g2HEE, /1027 U )%

Plant  (“mgdezrn OLL Stack Jg 7l frearheiy Ly — T

Remarks

Run No. Q ‘

Date S/ /7| , |
Time of Sample 9,42 popy /0; 4D i |
Barometric Pressure, "Hg - T
Stack Pressure, "Hg G
Final Dry Test Meter Reading, Ft3 F7F, 54/
Initial Dry Test Meter Reading, Ft3 770. 295
Meter Volume Sampled @ Meter Cond., Ft3 7 749
Average Meter Temperature, °F % ° ;
Average Stack Temperature, °F o |
Average Meter Vacuum, "Hg /
~ Average Meter Orifice aH, "Hp0 /{5(;7
Observed Sampling Rate, £f v , 070
Gas Volume Sampled, Ft3, Dry, 70°F, 29.92 "Hg
AR E SIS E

; ST UCE |
Calculations: — o SVL o
a " j S S /7/7/?’4 /':2/4/(7.22/4/ OF S S, y— B
AiZii;;ﬁ%ﬁW/Wm7m%’fuﬁs SuchkEY DdaT A
| k ~H5Z. Y FTECTELD L ATZE
—p e = =~ /ﬂ¢SW#f/
TE T VAR
e e Eet? 2 TTE e
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SAMPLING DATA SHEET FOR Mot

Plant ( :éamm(y-{?_l‘z?dfvm (Lo__%____ Stack 5(-1/[022 P&Z"aaflzg 5;,5‘7‘,;3« ——élfl&‘z‘

Remarks WM,/ 5-/01’}:

Run No. . | Fe=t 2 ;

Date 2-1- 74 !
Time of Sample 1045 - 2,(/[5 }
Baromef:ric Pressure, '"Hg Zo

Stack Pressure, "Hg Z0

Final Dry Test Meter Reading, Ft3 140, 58

Initial Dry Test Meter Reading, Ft3 129, 4 00

Meter Volume Sampled @ Meter Cond., Ft3 17,058

Average Meter Temperature, °F 7?'

Average Stack Temperature, °F /080

Average Meter Vacuum, "Hg ’ /

Average Meter Orifice aH, "H20 ' .020

Observed Samph’ng‘Rate, ERM CFM 0,075

Gas Volume Sampled, Ft3, Dry, 70°F, 29.92 "Hg

Calculations: O 07[ ZﬁT 2S. 5 I/VL/
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SAMPLING DATA SHEET FOR ___ /7% O

Plant 7570 22"

Stack SwLFtO (FCTRY enT, TS
4

Remarks ZALE S

Run No. / (

Date 33495/95/

Time of Sample Ao se)
/’,//f%sz l

Barometric Pressure, "Hg .0

Stack Pressure, "Hg 50

Final Dry Test Meter Reading, Ft3 62,475

Initial Dry Test Meter Reading, Ft3 50,400

Meter Volume Sampled @ Meter Cond., Ft3

/2.27F

Average Meter Temperature, °F

5/

Average Stack Temperature, °F

ﬂo

Average Meter Vacuum, "Hg ’

/

Average Meter Orifice aH, "H20

L E87

Observed Sampling Rate, LPW 24

Gas Volume Sampled, Ft3, Dry, 70°F, 29.92 "Hg

075

| ' 7. ¢
Calculations: HATs Ay 7 AEENSE Z4/
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SAMPLING DATA SHEET FOR _VipiStupm.
(Iﬁwmpl,‘u AsTrolicont UOm/Jaufl |
Plant u);lmmawmf, AN ~ Stack iﬁ@zkwufgcj ouit — QutlaT
Remarks _E PA  yaThed £ Y o' b HeaTap Dample e 67%‘?0/\/}
aud_Stintless Stecl Probs 2l heATIN < LapE

Run No. | {
Date 3-1d-7Y
Time of Sample (/}Ooii%LS()‘
Barometric Pressure, "Hg o
Stack Pressure, "Hg 20
Final Dry Test Meter Reading, Ft3 3072, 458|
Initial Dry Test Meter Reading, Ft3 284 160
Meter Volume Sampled @ Meter Cond., Ft3 18(359
.Average Meter Temperature, °F —7
Average Stack Temperature, °F [045
Averag\e Meter Vacqum, "Hg _ ‘ /
Average Meter Orifice aH, "Hp0 .20
Observed Sampling Rate, +PM (FM 2D
Gas Volume Sampled, Ft3, Dry, 70°F, 29.92 “Hg

21,2 Ml T NCREASE

Calculations:

B-39



P Wy

SAMPLING DATA SHEET FOR ___/;ga

Plant /S04 Z 2/ Stack Syuiul fFCOTERY wnZ; — ol e
Remarks ZYLE T

Run No. 0{ :
Date : L 5"//&/76/
Time of Sample fi;’*’d//j,';’é’l
Barometric Pressure, "Hg 4 ‘ /970
Stack Pressure, "Hg 30
Final Dry Test Meter Reading, Ft3 —4f T
Initial Dry Test Meter Reading, Ft3 - | 2. 20
Meter Volume Sampled @ Meter Cond., Ft3 /.57
Average Meter Temperature, °F ?/0
Average Stack Temperature, °F 75
Average Meter Vacqum, “Hg / o’
Average Meter Qrifice aH, "Ho0 1,67
Observed Sampling Rate, EWT(';M Wz
Gas Volume Sampled, Ft3, Dry, 70°F, 29.92 "Hg "

Calculations: 22574 E Z 2 se oo 40 .
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SAMPLING DATA SHEET FOR _M 01S. _{‘(‘J_‘/Zmlf___

C’lzampl,w EriPr +r20(/£_um (ow/)auy \
Plant _ CoydmiNetan Callt, . Stack 5&[[0/2 Z[Edou;fizfj IR OUJQCT

Remarks ED/]JMQT/IOC/ =3 4

Run No. 2 : |

ate 3 1574 |
Time of Sample CIZAB%-I%%( | |
Barometric Pressure, "Hg 20

Stack Pressure, "Hg Z0
~Final Dry Test Meter Reading, Ft3 330,480

Initial Dry Test Meter Reading, Ft3 304, 500

Meter Volume Sampled @ Meter Cond., Ft3 25 GHO

'Average Meter Temperature, °F (49

Average Stack Temperature, °F 1055

Average Meter Vacqum, "Hg /

Average Meter Orifice AH, "Ho0 . 020

Observed Sampling Rate, +RM (Fm NIt

Gas Volume Sampled, Ft3, Dry, 70°F, 29.92 "Hg

Calculations: (5 /ML T NARFASE
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PLANT LA/ 7

B-6

PRELIMINARY VELOCITY TRAVERSE

DATE Y7 _
LOCATION _ES573mnleitr— O v2E£5~

STACK L.D.

2z

BAROMETRIC PRESSURE, in. Hg
STACK GAUGE PRESSURE, in. H,0

3O

T

OPERATORS_(oA56 zf.?/y/’d/U/A . 0l

TRAVERSE VELOCITY STACK
POINT © HEAD TEMPERATURE
NUMBER (pg), in.Hy0 (T °F
/ , 0/ %
Z 2/
S o
4 23
S L O5
& A
7 A
g L 06
7 , 24
/0 WA
Y 07
12 08
(5 , 0%
/4/ / Og
/5~ 28
/8 ,08
/7 )4
/8 08
/9 ,08
o 27
AVERRGE |7, 24
EPA (Dur) 233 ‘
412

B-42

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (Apy), in.Hy0 T,), °F
AVERAGE




PLANT C‘#ﬁmﬁu/ /Ef@é&:wﬁ &

DATE

A2 (L, 17 7F

LOCATION <7HCY HERTESR

Ourr £

STACK L.D.

B “

BAROMETRIC PRESSURE, in. Hg
STACK GAUGE PRESSURE, in. H,0

20

" OPERATORS G. Bevron/ ‘3{ ﬁZﬂd&S@A/

~ TRAVERSE VELOCITY STACK
POINT - HEAD TEMPERATURE
NUMBER (8ps), in.H,0 Ty, °F

/ — oy
A O /O0S0D
3 o

4 0.0Y

5 0.0¢

G 0.07
'7 0.07
8 5-07
9 o-07

'/D ©.07

/1 ©.07

/Z O.0%
/5 0.08
| oo

/5 0.0%

/6 ©.08

/7 0.0%

/8 ©-09

/7 0.0

ZpD — —

AVERAGE | 0655
EPA (Dun) 233
12

B-43

PRELIMINARY VELOCITY TRAVERSE

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (Apg), in.Hz0 (T,), °F

AVERAGE




PLANT ff/ﬁ’/’?ﬂ V74

Aarcl /5, 1974

Egzimu. STAHeK HEATER Oureer
STACK 1.D. 34
BAROMETRIC PRESSURE, in. Hg 3 o
STACK GAUGE PRESSURE, in. H,0
OPERATORS
TRAVERSE VELOCITY STACK
POINT HEAD - TEMPERATURE
NUMBER (apg), in.Hy0 (T °F
/ s
2 “./
2 aw, |3
Z /6
s /8
G X
7 2/
g Y
9 2/
/0 2/
/[ 2/
/2 L2
/3 29
A oy
/5 /7
/4 . /6
/7 /6
/8 /6
/7 A
20 —
AVERAGE /7= 7€
EPA (Dur) 233

- 4

B-44

PRELIMINARY VELOCITY TRAVERSE

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE VELOCITY STACK
POINT HEAD. TEMPERATURE
NUMBER (Apg), in.Hy0 (T) °F

AVERAGE




-7 A/

Sourco of Air Contaminants 5:«@0* /?wwe”/»' l{;,,% /'mewm{ O)f;o@;zc“\

So. co, + 1,0 * O

*  Type of Air Contaminants

-

Point of Discharge: Stack || . Other

Point of Observation: EMT/ Soud. EZ;‘{'

Distance to Base of Point of Discharge, feet

/ /O -~ 128 =
6O £t

" Height of Point of Discharge Above Ground Level,fgst

_'::Backéround Description 4‘%?’9 0/0“4‘75 CBN“VC( Co’dv>

Weather: ClearD . Overcast ... Partly Cloudy . Other

Wind Direction €9 Frow So‘f}\k Wind Velocity, mi/hr _& S

Plume Description:

Detached: Yes No
Color:  Black D White l—_— QOther
Plume Dispersion Behavior: Looping . Coning Fanning

Lofting | : Fumigating See Comments

Estimated Distance (feet) Plume Visible (Maximum) (Minimum)

Comments __Jo e ﬁ\/ NE.) fe V/'Saibi/”; 1S Kby/y ooy = He Aw bac o brownish

'+é~5('+o T He §o~*‘\ VE i V‘IM.GA e lean ev—~ wLaB[" ’Po//uYLI‘J*u\ ‘/gerpv

G aye ou e groned (2002700 5 Hick) . _So ever thongh i

mawkeoQ o\/tvcaf‘— \FLQ bu,kqhowmo[ I\S‘fho'f'w‘\“}e_ ;+;S more a
Io’ue, qvans o | I LAVGD\T o\oi‘e\rv?ol M,\y veuﬂuu;o, swo"’\t ‘pw-ou\ -IL@ 51”«94’

From mou.\y Yo Today.

Signed y (/ ,Z‘,,.M/ - Title Jec.
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3

. insert the hour in which the measurement was made.
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61
ELVIROUHENTAL ERGINECRING, THC.
LAB DATA SHEET
SULFUR DIOXIDE ANALYSIS

. Plant MNere (/jigm/)_,[;&:ggﬁﬁ,_ 4 olzesny) Date Analyzed 3-/- 74

Analyzed By %,,,% " Hours
7
Stack |- . Samp?e lo. V. T. V.T.B. N. V.Soln. V.A. -
Zarer "764/,; x4 | 0./8 0.0/ Q.06 33 /O
“ /! 0./ 7 g.00  lo.olb 33 /O
OUTLET %m, A7 0. YL Q.01 2.0/ B2 /O
re ‘ -1 0. 48 9.0/ 2.0 | 3 X %
V.T. = ‘Vo1ur..-3 of Barium perchlorete titrant used for sample (ml1)
V.T.B. = Volur2 of Barium porchlorate titrant used for blank (ml)
N. = Norrality of Bariun perchlorate
V.Soln. = Total solution voluma
V.A. = Voluma of sarple aliquot titrated (ml)




ERVIROI JIT/\L CRGINEERING, INC,
LAB DATA SHELT
SULFUR DIOXIDE ANALYSIS

Plant Here U@W%ﬁ{ry@ Date I\ncﬂyzed 3 -2 - 74¢

Analyzed By 74.7,/7% " Hours
Stack |- Samnle lo. V.T. V.T.B. N. V.Soln. V.A.
zwrer | LﬁUJ A3 0.26 | 0.0r 0.0/ | 3O /0
I 7 0. 28_ 0.0 2.0/ 35 )
ourser | “Auw 232 572 | o o/ 0.014 | 3+ O
/e 7 - |ls 79 O0.0/ '00//4 S /0
JOLE T L/ﬁuo A ﬁ.oé | 0.0/ 0.004 l\;f/ /6
/" “ | v'/, 78 S.01 0.0M6| 2o o,
OUrlET L%zyj(, 3/ 0.8 0.0/ & ot TR S~
R ' 2/ 23 .| 2.0/ s.omp |l 3 a S
" . §. 46 o. e/ A 32 2
lurier | “Sors- 38 1 2 92 0.0/ 0.0/ | 2 & S~
‘e . 19920 | 0.0/ 2.014 2E S

ZuLET %33 WMM%HS Mﬁ,&gf
V.T. Volura of Barium pé rch]orate titrent used for sample (ml)

V.T.B. = Volur2 of Barium porchlorate titrent used for blank (ml)
. N. = Normalityv of Bam‘um nerchlorate

V.Soln. = Total solution volure

V.A. = Volume of sample aliquot titrated (ml)

-

C-2.
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CERVIRONMENTAL ENGINEERING, INC.
LAB DATA SHEET

SULFUR DIOXIDE ARALYSIS

Plant Nere &AW%‘M&&&Q Date Analyzed 3 -2- 7+

K -3 .

Analyzed By /. 744 " Hours
7
Stack - Sample lio. V.T. V.T.B. H. V.50ln. V.A.
TOLET %uu K3 0.26 | 0.0/ o.0nb| 3O /O
a ‘“ 0.28 o.cr .o/t 3 o /O
OQUrlEr L%Z/,,c oy S, 7R 0.0/ A 3 of JO
N v s, 79 0.0/ 0.00/6 | 3 /0
Toier | WP 3A 2.6a | 0.or  lo.emt| 3+ /o
i ” /.98 0.0 0. N ey /0
Surlddr ‘jéj/,@ 3/9 &0./3- S, 0/ 2.0/ JF2 U
L " 223 | 0.0/ o.0/L 32 5=
2 z E. 40 o. 0/ o. 0l | 32 =2,
urcer | S, 3B ¢ cr | 0.0r loow| 28 |«
‘e . 9. 22 2.0/ 2.0 &6 2E '5-
Twcer W BB orat Zakeo dut S LS Aol
V.T. = Volum2 of Barium pérchlorate titraent used for sample (ml)
V.T.B. = Volur2 of Barium porchlorate titrent used for blenk (ml)
N. - = Normality of Barium perchlorete
V.S0ln, = Total solucion volume
V.A. = Voluze of sarple aliguot titrated (




ENVIRONE ENT/‘L ELGINELRING, INC.
LAB DATA SHELT
SULFUR DIOXIDE ANALYSIS

Plant Nere @/Am/.,&«)%féw/w) Date Anaﬂyzed 3—-7§ 7ol

Analyzed By M Hours

Stack Sample No. V.T. V.T.B. N. | V.Soln. V.A.
N D, 44 - 2.57 | 0.0/ 0ont | AL /O
" . 0.5D 0.0t 9.0t 4;7/ 7o
(,ﬂaz&,f s 44 ¥ 93 | o,0r \ovre| wof /O
" " - S 06 0.0/ 0.016 4L V()
- ” 0 o o.0¢ 0.0/ clef 10
(&/ﬂ/ 413 ned| dakesd due | roﬂ.ad é‘LZDﬁ’J./J/AA/_)
V.T. = Volum2 of Barium perchlorate titrant used for sarple (ml)
V.T.B. = Volur2 of Barium porchlorate titrent used for blank (ml)
N. = Norralitv of Barium perchlorate
V.Soln. = Totel solution volure
VOA. :

Volume of sample aliguot titrated (ml)

C-4




ENVIDOMENTAL CRGINECRING, THC.

SULFUR DIOXIDE

LAR DATH SHEET

ARALYSIS

Plant Hare gf/::;:,g 444;2 Cféjﬁ%&,wz Date Analyzed ;,)5» -y

Analyzed By ./121 2 /o " Hours
Stack Serple No. V.T. V.T.B. N. V.Soln. V.A.
Stez | o Sa 0, s/ | 2.0/ v.ont | 41 /70
o ‘" 0. S0 0.0/ 2.01¢ 4/' ro
Wztos Botwr 54 | 1 g 0.0/( R A /0
H rt £.17 0.0/ XA 4 /6
e L, 58 a,‘3'(° 6.0¢ 0.5//4, ez 7o
“ ' éﬁ/L 0.0/ 9,606 4!/0 /0
Ouclet | Lo 58 22 | 0.0/ o.006 | 4L /0
s o A4 78 0.0/ g.0p6 | Hé /0
V.T. = Voluze of Barium perchlorate titrent used for sample (ml)
V.T.B. = Volura of Barium perchlorate titrant used for blank (ml)
N. = RNorrmality of Barium perchlorate
b’.i?)n. : Total solution volura

N R T P T TR S

T PIRTT PR YRrauU X

Volume of sarple aliguot titrated (ml)

sl Al n i auiaa o1 i e adhe RS ol Slir Bcaabivie 1




™0 TN TP o 0 3E ANATTSLS : ™0, CheMSY: Hrrd0

Project Title: X%/ Eiﬂt&g‘“{“) /Z‘Z/Lcim_,éou«, Date: 2/28 /7¢

Project Coordinator: No. lours:

9-)

Sample Cell | Somple | DiTution . ; S
Luvber | ABS. Size | Volume | Factor onc. \ / N
o 0 . R

? — /. /9224 mhlo
C 06/ @#ﬁ,@, % 3 /95E »nls
D A7 | /JS’,adq \ ‘ ] — &f /732 nls
3 L 13 ' ‘(2@,‘%@_‘\,___ ¢ 1¥76
£ .47 SRS oy | " /99 nta
. |.¢s0 0 4% Wl

‘ N

¢-)

Notes:



R N L T Ll LA

ANV “UALYSTT ‘ —.aist éﬁ,, D)
"PhrCJCCt Title: ézé212%£EQZLL_szZ) Datc:_\3énggg:
Project Coordinator: No. Hours:
sSazple CelT [ Sample | Dilution Sample CeTT T Sampfe | Dilution e
Lhuesber | ADBS. Size | Volume | Factor Conc. Number Size § yolume | lactor Conc :
A | | —
'/ o S r . = /.ILCA-CJ' ;/
" V-4 A . -— o
R 33.% | Fraes
p \]I / 22,4 0.7
l ZL ‘] —_ 22.4 2,8
4 2 _jpl — &4 22.5 4.4 l
: — Oureer :
w — 2 22, ¢ 0.0
' V L 22.5 2.8
S ‘

Sample Calculation:

Notes:
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FAATNMESEN GAS EPERIDIDAlEYS

D-1

POST OFFICE 280X 608

CUCAMONGA CALIFORNIA 91730

TELEPHONE:

Environmental

1714) 987.4611

Date

A DIVISION OF WILL ROSS, INC.

2-25-74

P.O.

Attn:

Gentlemen:

Box 13454
University Station
Gainesville, F1,

Charles L. Stratton

Science 8'Eng R

’/J/‘D _ BE[L

32601 "4 Jg5,

/

¢« Qur Invoice No,

€98823

Your P.O. No. 9Z+9

1-2-21

Lot No.

Below are the results of che analysis you requested, as reported by our lakoratory. Results are in volume percent. unless

otherwise indicated.

COMPONENT

CARBON DIOXIDE
OXYGEN

HYDROGEN

- CARBON MONOXIDE

NITROGEN

ARGON

AlR

METHANE

HELIUM

The only liability of this Company for gas which fails w0 comply with this analysis shall be replacement thuu)f

.I.ABORATORY REPORT ON GAS ANALYSIS
Cyl. No.F_F_'li7_67 Cyl. No. E_F_2_1809

cyl. No.FF28731

Requested Actual - Requested Actual Requested Actual
L.9% 5.14% 9.9% 10.21%
5000ppm 5175ppm
BAL., BAL. BAL. BAL. BAL. BAL.
Analyst KEN ROPER 5

by the Company withour extra cost,

MANUFACTURERS

D-1

AND DISTRIBUTORS OF LADORATORY COMPRESSED GASES AND ASSOCIATED CQUIPMENT



LABORATORY REPORT ON GAS ANALYSIS - Cont'd

-

Your P.O. = 949
Cyl. No. _E_U~89.05
COMPONENT Requested Actual
CARBON DIOXIDE 1.0% 1.03%
OXYGEN
HYDROGEN
CARBON MONOXIDE
NITROGEN BAL, BAL.
ARGON
AlR -
METHANE
HELIUM
. Cyl. No.
COMPONENT Requested Actual

.CARBON DIOXIDE
6XYGEN
HYDROGEN
CARBON MONOXIDE
NITROGEN

ARGON

.AIR

METHANE

HELIUM

Date ..2-26-7h

..................................................

Cyl. No.FFE29515 Cyl. No.
Requested Actyal Requested Artual
2.5% 2.58%
BAL. BAL.
‘Cyl. No. Cyl. No.
Requested Actual Requested Actual
Analyst KEN_ROPER .

MATHESON GAS PRODUCTS

The only Liability of this Company for gas which fails 0 comply with this analysis shall be replacement thereot

by the Company without extra cost.

D-2



b// ,‘\\i RAATIIESEDN €5 EPEREDIBANES T SS

POST OFFICE BOX 108 A DIVISION OF WILL ROSS, INC.

NEWARK, CALIFORNIA 94500 ’
TELEPHONE: (419) 793-2559/ TwX - 910 - 381-6051 2"" 9_7’_"
Date

Our Invoice No.__€98823

P.O. # esLé YQUR P, 0.#949

MATHESON GAS PRODUCTS ' T ' .
POST OFFICE BOX 608 .
CUCAMONGA, CALIFORNIA

91730
LABORATORY REPORT ON GAS ANALYSIS .
Cyl. # 5'291‘” Cyl. # FF- 28768 '
Mixture Req. Analysis . Mixture Req. . Analysis = -
£ 0%—— CARBON-DIJOXIDE—5, 058/ L02% 20, 0% OXYGEN — 19.98% - 027
BAL NITROGEI“ BAL BAL NITROGEN BAL
Cyl. # FF-10068 cyl. # FF=26737
Mixture Req. . Analysis y ' Mixture Regq. Analysis
500 PPM__ CARBON MONOXIDF ‘499 PPM _1000 PPM CARBON MONOXIDE *99 PPM
BAL NITROGEN BAL BAL NITROGEN BAL
1,09 OF COMPONENT ~ %_% 1.0% OF COMPONENT
Cyl. # ) Cyl.# -
Mixture Req. Analysis Mixture Req. Analysis
" prate R. L, KUNDE/%:;{ //zz/,,;;gz,

L 4

MATHESON GAS PRODUCTS

The only liability of this Company for gas which fails to comply with this analysis shall be replacement
thereof by the Company without extra cost.

Gas Dwvision: Compressed Gases and Controls . . . Matheson Coleman & Bell Division: Resgent Chenucals

D-3



BAATEIEZIN AT PHDIDWELGTS

POST OFFICE BOX 608 ‘ A DIVISION OF WILL RO'SS. INC.

CUCAMONGA. CALIFORNIA 91730
TELEPHONE: (714) ©87-4G11

Environmental! Science Date

& Engineering

P.0. Box 13454 . . * Qur Invoice No.

University Station

EainESVi 1 ]e, F] . 32601 . vy‘mr P.O. No. Addl ] 914'9

Attn: Charles L. Stratton

CGientlemen:

| IJ)[AN(). 1-2 -L}7

Below are the resulis of the amalysis you requested, as reported by our lakoratory. Results are in volume percent. unless

otherwise indicated.

LABORATORY REPORT ON GAS ANALYSIS

Actual

| Cyl. No. £F32623 ¢yl NoFF30085
COMPONENT Requested Actual Requested Actual
CARBON DIOXIDE
-OXYGEN
_ HYDROGEN
CARBON MONOXIDE
NITROGEN
.ARGON
AIR BAL. BAL. BAL. BAL.
METHANE 500ppm  LB6ppm | 100ppm 106ppm
HELIUM
Analyst _ KEN _ROPER

The only tiability of this Company for gas which fails to comply with this analysis shall be replacement thereof

by the Company without ¢ftra cose,

D-4
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PROJECT PARTICIPANTS

Environmental Protection Agency

Winton E. Kelly Project Officer
Charles Sedman. 4 Project Officer
Frank Butler Chemist
Gary McAllister Chemist

Environmental Science and Engineering, Inc.

John R. Dollar, M.S.* Project Manager/Engineer
John D. Bonds, Ph.D. Project Manager/Chemist
A. L. Wilson, M.S. Engineer

Al Linero, M.S. , : Engineer

Mary L. Smith, B.S. Chemist

Lee Roby , Technician

Greg Benton : Technician

Mike Jackson Technician

* No longer associated with Environmental Science and Engineering, Inc.

environmental science and engineering, inc.
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