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Materials, environmental and geotechnical engineering, nondestructive, metallurgical and analytical services

222 Cavalcade St. ¢ RO, Box B788, Houston, Texas 77248 ® 713/6392-83151

February 4, 1991

Re: Compliance Emissions Testing of
Center Ship Loading Dust Collector
Galena Park Facility
TACB Permit No. C-19563
SwL Project No. 54-9010-419

Mr. Al Emfinger
WOODHOUSE CORPORATION
1606 Clinton Drive
Galena Park, Texas 77547

Gentlemen:

In accordance with your request, Southwestern Laboratories,
Inc. hereby submits our test report covering the compliance
emissions test program of the Center Ship Loading Dust Collector
at your Galena Park facility. Testing was conducted January 15,
1991.

This report is for the exclusive use of WOODHOUSE
CORPORATION and except for submission to Regulatory Agencies,
the use of our name relative to the report must receive our
prior written approval. Copies of this report should be
submitted to the Texas Air Control Board Bellaire, Texas and
Austin, Texas offices, and to the appropriate 1local air
pellution control program.

It has been a pleasure working with you and your personnel.
Please let us know if you have any questions concerning this
report, or if we may be of further service.

Sincerely,

SOUTHWESTERN LABORATORIES, INC.

et Datle—

Robert Daughtry
Environmental Scientist

[T
ussell J. DiRaimo, P.E.

Manager
Environmental Analytical Services
RD:pm
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INTRODUCTION

Compliance emissions sampling of the Center Ship Loading
Dust Collector of WOODHOUSE CORPORATION, Galena Park, Texas was
performed by perscnnel of Southwestern Laboratories, Inc. (Swl)
Environmental Analytical Services (EAS) Division. The unit was
sampled January 15, 1991. Testing consisted of compliance
emissions for particulates and opacity. Present at times
during the sample program were: Mr. Al Emfinger and staff of
WOODHOUSE CORPORATION and Messrs. Robert Daughtry, John
Johnston, and Johnny Reyes of SwL.

Testing was conducted in accordance with requirements
contained in Texas Air Control Board (TACB} Permit C-19563. A
total of three (3) sample runs were performed. All testing was

conducted utilizing TACB and EPA procedures.

RESULTS
Results of the test program, calculated in accordance with
TACB procedures are contained in the Tables section of this
report, and are summarized below.
Compliance Emissions Test

TACB Permit
and EPA NSPS

Allowable
Average Emission % of
Parameter Emission Rate Rate Allowable
Particulates-TACB 0.097 1lb/hr 1.72 1b/hr 5.6
Particulates-TACB 0.0006 gr/dscf 0.01 gr/dscf 6.0

SOUTHWESTERN LABORATORIES




WOODHOUSE CORPORATION 8wL Project No. 54-9010-419

TACB Permit
and EPA NSPS

Allowable
Average Emission % of
Parameter Emission Rate Rate Allowable
Opacity 0% 0% 0
Fugitive Emission 11.7% 20% 58.5

Opacity at Ships hull

The Center Loading Ship Dust Collector operated normally
during the test program. The grain feed rate averaged 40,000
bushels per hour at three loader legs during the test, which

represents maximum loading rate.

PROCEDURE

Sampling equipment and procedures were in conformity,
except where noted, with Reference Methods 1, 2, 3, 4, 5, and 9
of the Environmental Protection Agency (as contained in 40 CFR
60, "Standards of Performance for New Stationary Sources”,
Appendix A - Reference Methods), Subpart DD (40 CFR 60) and
Chapter 23 of the TACB Laboratory Methods for the Determination
of Air Pollutants. All testing was conducted in accordance
with agreements reached at the November 12, 1990 Pretest
Conference (attended by WOODHOUSE CORPORATION, TACB and SwL

personnel).

SQUTHWESTERN LABORATORIES
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COMPLIANCE EMISSIONS TEST

Sample and Velocity Traverses - Method 1

The exhaust stack was a 23 7/8 x 31 3/4 inch rectangular
duct with a 27.25 inch equivalent diameter, at the sampling
location. Five (5) three inch diameter sampling ports were
provided. Upstream distance from the flow disturbance (duct
outlet) to sample ports (Distance A) was 13.6 inches (0.50 duct
diameters). Downstream distance from flow disturbance (fan
outlet) to sample ports (Distance B) was 54 1/2 inches (2.00
duct diameters). It was determined that a twenty-five (25)
point traverse for velocity and particulate sampling (five (5)
points from each sampling port) would be appropriate (see
Figure No. 1). A check for cyclonic flow within the exhaust
stack demonstrated that the flow was parallel to the stack

wall.

Determination of Stack Gas Velocity and Volumetric Flow Rate -
Method 2

Stack gas velocity was measured with an "S" type pitot
tube constructed in accordance with "Proper pitot tube sampling
nozzle configuration", as specified in the Environmental
Protection Agency, "Standards of Performance for New Stationary

Sources - Revision to Reference Method 1-8 (FR Thursday August
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WOODHOUSE CORPORATION SWwL Project No. 54-9010-419

18, 1977, Part 1I)."™ The pitot tube coefficient was determined
by a wind tunnel calibration. Temperature measurements were
determined by means of a calibrated digital thermometer with a
Type "K" thermocouple. A preliminary velocity/temperature
profile was taken prior to sampling. This data was used to
calculate isokinetic nomograph settings for particulate
sampling. Actual flue gas flow rate data were obtained

simultaneously with particulate emissions sampling.

Gas Analysis and Molecular Weight Determinatiom - Method 3

Grab stack ygas samples taken during each sample run were
analyzed for CO, and O, by use of standard Fyrite Gas
Analyzers. N, was determined by difference. Analysis was
performed immediately after sampling. Data were utilized in

calculating stack gas molecular weight.

Determination of Moisture Content in Stack Gases - Method 4

Preliminary moisture data was assumed to be ambient
(approximately 4%). This data was used to calculate isokinetic
nomograph settings for particulate sampling.

Actual moisture content of the stack gas was determined by
volumetric and gravimetric analysis of the impinger catch from
each particulate sample run. Data were used in flue gas

exhaust rate calculations.
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pPetermination of Particulate Emissions - Method S

The Center Ship Loading Dust Collector stack was tested
January 15, 1991. A total of three (3) sample runs were
obtained. A sample train similar to the one described in
APTD-0581, complete with 6 foot 1long, glass lined probe and
stainless steel nozzle was used to collect particulate
samples. In accordance with EPA 40 CFR 60, Subpart DD
requirements, the probe and filter box heaters were not
utilized during the sampling program. Impingers 1 and 2 each
contained 100 ml of DI water, Impinger 3 was empty, Impinger 4
contained a known weight of silica gel.

In general, each traverse point was sampled for 4 minutes,
providing a total run time of 100 minutes.

Prior to and following each sample run, leak checks of the
sampling system and pitot tubes were performed. After each
sample run, the nozzle, probe liner and filter dome were rinsed
with acetone (EPA Method &5 procedures) and the sample
containers carefully labelled. Upeon completion of each run,
all impinger solutions were poured into their respective

containers to prevent contamination of the samples.

Determination of Visible Emissions - Method 9 and Pugjitive

Emissions
An observer certified by the TACB Visible Emissions Course

obtained three (3) six minute opacity runs on January 15,

SOUTHWESTERN LABORATORIES
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1991. Results are shown in Table No. 4. In addition,
observations of the actual loading operation at the ships hull
was performed to determine the opacity of fugitive emissions.

Results are shown in Table No. 5.

SAMPLE RECOVERY

Particulates

Upon return to the laboratory, samples were analyzed in
accordance with prescribed techniques. Particulate emissions
were calculated in accordance with EPA and TACB procedures.
EPA Method 5 and TACB Method No. 23 {dated November, 1986 and
issued and received in June, 1989) of the TACB "Laboratory
Methods Manual" were used in the analytical program. The probe
wash, filter and first impinger catch were included in the
determination of particulate emissions. Results of the TACB
particulate calculations are contained in Table No. 3.

Copies of all field, laboratory and calculation sheets are

included in Section IV of this report.

CUSTODY OF SAMPLES
After completion of tests, each sample was placed in the
custody of the technician for analysis. It was his assigned
responsibility to insure that each sample was recorded and

correctly analyzed. Analysis of samples was performed either

SOUTHWESTERN LABORATORIES
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at the field site or in Southwestern Laboratories' facilities
by Environmental/Analytical Services personnel. It was the
duty of the Department Manager and Project Manager to answer
any procedural queries from SwL's Laboratory Technician. Final

responsibility rested with the Department Manager.

QUALITY ASSURANCE

Southwestern Laboratories maintains a strict Quality
Assurance program. Included in this program are: equipment
calibration <checks such as the meter box gamma check,
thermometer and barometer post test check, all performed after
each field |use; balance calibration checks; analytical
calibration checks; and calculation checks. Also included in
SWwL's Quality Assurance program is its participation in the EPA
Inter-Laboratory Source Survey for Methods 3, 5, 6 and 7.

SWL utilizes the "constant weight" method in determining
particulate emissions. This requires replicate heating,
desiccating and weighing of all samples to ensure complete

dryness. Quality assurance data is included with this report.

DISCUSSION
All sampling was coordinated with WOODHOUSE CORPORATION
personnel to ensure that the Center Ship Loading Dust Collector

Unit was operating at maximum and stable conditions.
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SwL performed equipment setup on January 14, 1991. A
preliminary velocity traverse run was performed at this time.

The compliance emissions test was performed on January 15,
1991. Three (3) sample runs were obtained for particulates and
opacity.

All the particulate sample runs were within permissible
isokinetic limits (100% + 10%). The testing was completed in
coordination with WOODHOUSE CORPORATION loading. The Center
Ship Loading Dust Collector Unit averaged 40,000 bushels per

hour, which represents maximum unit loading rate.

SUMMARY

The average emission rate for the three (3) particulate
runs was 0.097 1lb/hr. This represents 5.6% of the 1.72 1lb/hr
TACB permit 1limit. In addition, the average particulate
concentration for the three runs was 0.0006 gr/dscf, which
represents 6.0% of the 0.01 gr/dscf EPA Subpart DD limit. The
average opacity of the three (3) runs was 0.0%, which is within
the TACB permit 1limit of 0.0%. The opacity of the fugitive
emnissions at the ships hull during 1loading averaged 11.7%.
This represents 58.5% of the EPA Subpart DD limit of 20%. The
grain feed averaged 40,000 bushels per hour during the stack

tests, which represents maximum loading rate.

SOUTHWESTERN LABORATORIES m——r——)




TABLE NG. 1

SOURCE IDENTIFICATION

Plant Name: Woodhouse Corporation Phone: _(713) 673-7000
Address: 1606 Clintoqy Drive
City: Galena Park State: Texas Zip: __77547

Plant Manager:

Plant Representative: Mr, Al Emfinger

Process or Function: Grain loading terminal

Source Identification: Center Ship Loading Dust Collector

Stack or Duct Description: Horizontal , rectangular

Stack Height: ~200 ft. Stack Dimension: 23 7/8" x 31 3/4™

Stack Temperature: 171°F Percent Moisture: 1.0%

Sampling Facilities: S - 3 inch porc holes arranged ip a vertical
pattern

Process (Batch or Continuous): Batch

Normal Operating Capacity:

Operational Status (Sampling Period): Maximum of 40,000 bushels of grain

per hour feed rate

Sampling Parameters: Particulates and opacity of duct and fugitive
opacity at ships hull

Date Tested: January 15, 1991

Signed:

Robbie Daught
SOUTHWESTERN LABORATORIES, INC.

SOUTHWESTERN LABORATORIES
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FIGURE NO. 1

WOODHOUSE CORPORATION
GALENA PARK, TEXAS

Center Ship Loading Dust Collector
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Duct Cross-sections

Rectangular Duct Cross-section is 23 7/8" x 31 3/4"
Therefore equivalent diameter = 27.25 inches
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FIGURE NO. 2
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SOUTHWESTERN LABORATORIES, INC.
SOURCE SAMPLING CALCULATIONS

RUN NO: i

PLANT: toeerd Mogse QQ,’Q.
G—m U‘pLA_JL L}MM_

DATE: - J - 01 \aa\p‘n

09° ’

PARTICULATE

Vs = 85,49 x Cp x v/aP avg. x /m'ggaﬂ;%- gS 9 ¥ 1L JIMS ™ [ o3y

78137 &5

= L’Z'O)D L*/_&‘t-,

ACFTM = Vs x 60 x As =

. (1.00 - $H20) 528 Ps_
Qsd 60 x —TOUXACH&XTS—&EXM

IMPP
Cs = m x 15.43 =

M-Cx-,&s,%-

; 710y 4
sy X 533 % 1 — e
I = 2.29450 x Ts x Vm (Std) . 2 ofH3D ° T x oo AP

s X Xex . - 29.5) * ((7.07° % |,ib°7
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g . ¢lant: _4_..:5::CL}\D“£—L L)
jox Run No. 2 Date: 1-1s-4)

————— —————

PARTICULATES: Filter No. SY-322¢

Yo, Tilter - TFinal

wer. Filter - Tara 'E;WS

Acertone “Wash Particulate

weight fartial Particulate

1st Impinger

2nd & 3rd Impinger

Impinger Catch-Total

Weight Total Particulate

CL{STURE Flask 1 Flask 2 Flask 3
lrpinger Wash 1,0
Firal Volune T Jol ~JuL —
Iritial Velume 10D ] OO

/ — —

Net Insrease 7

"otal Water Collected (TWW) IS~9//m1

{2.04707 x TWW) x 100

GASAT:

ime

-02

O

0

Converted to ml by dividing by the density
of water (1 g/ml)

7§ 01/81-16/402A
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SOUTHWESTERN LABORATOURIES, INC.
SQURCE SAMPLING CALCULATIONS

RUN NO: 2
PLANT: wcodm Cog.

DATE: S -2

PARTICULATE

Vs = 85.49 x Cp x /&P avg. x /n-%c"*—;gﬁgang)x 9k % 57 % / 539-%
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Vl ' *lan<: Loned hewws QQEQ

Cedova. Dot \Josens

3ox Run No. 3 Date: y.iy5-29|

PASTICULATES:  Filter No. M- 7|

wt. Tilrer - TFinal

wr, Filter - Tara
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Acetcne “Wash Particulate
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¢nd & 3rd Impinger

Impinger Catch-Total
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“CUSTURE: Flask 1 Flask 2 Flask 3
irpinger Wash 4,0
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\J.\S.\u .

Converted to ml by dividing by the density
of water (1 g/ml)

'S Cl/S1-16/4024A
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SOUTHWESTERN LABORATURIES, INC.
SOURCE SAMPLING CALCULATIONS

RIN NO: 3

PLANT: weedhoye Coo O

G;G_UM p“\-)k- \L—'—Kg_-;

DATE: | ~1<5 -5

PARTICULATE

Vs = 85,49 x Cp x /&P avg. x /m%a%gﬁﬁ=85'-%9- XV =il < f__g37

-1+ 2953

ACFM =2 Vs x 60 x As =

Qsd = 60 x (100 - 3{%%) x ACFM x

M-Cx-r%%%'

[ a 0.09450 x Ts x Vm (Std)
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FFS 12/81-8/500A
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Woodhouse Corporation —- Particulate Calzulations

Southwestern Laboratories
Enviransental Analytical Services Division
Houston, Texas

£.P.A, Method 5 Analvtical Data

iSamp : Net 1 Avg iAvg MeteriAvg StackiAvg sq rtii Meter P ! Stack P | i ! HE |
iTime | Vol. | deltaH i Tesp, | Temp. | deltaP ! Pa i Ps : i i As i An i
lain)itew ft} iGin, H2000  (F} 0 (F}  ilin. H20)iiiin. Hg) ilin, Hg} ¢ DBMCF § Cp @ (sg ft! | ({sg ft) |
¢ 100 ) 73349 1.86 § 73 8L LI 29760 29.51 1 0,9983 0 0.7%% 1 G.264 0 1.B4ETE-04 |
1100 5 79,627 1.B4 | 74 | AT 29078 0 29.53 0 09980 0 0.796 1 S.Zhd L 1.BbaTE-04 |
CH00 ; e8.129 ) 1.6% 84 | 770 LA1Se 0 .76 29,530 0.9985 % 0.796 1 5,264 | 1.BGATE-04 |
o Y / / ; s / 7/ s /! /
PiTot, H20 ! : ' i
i Colflect | Orsat Data | IWPF 1 BFC 0}
v (al)  GXCD2 ¢ 202 tONNZ © (grams) | (grass) ii
" 194 1 0.0 120,90 7790 1 0.0000 ¢ 0.0042 o
159 00 200 1790 0 040000 T 0.0000 &
i F3.0 1 0.0 121.0 179.0 0 60016 1 0.0041 &
/

E.P.A, Method 3 Flow Calculations E.P.A. Methed § Particulate Calculation
! Vg ft/sec = B3.49 §-Cp ¢ (avg sq rt delta P) 8 [ avg Ts / (MWSG ¥ Ps) I*1/2
Z ACFA 41"3/ain = Vs ftfsec § & sec/min k 4s sqft
J Qsd =60 ¢ {1.00 - (XHZ0/100)) ¢ ACFM # {328 / avg Ts)
4 IX = (0.0945 ¥ Ts ¢t Valstd) }/{ Fs % Vs & An ¥ Tise ¢ (1.00-{7H20/100)} 1]

i 2 3 4

vioYe Bd, L H20 MNSE Vs ACFY fisd i I €V PMRs 5t Cpt i PMRpt 1
i dsct g/g sole ft/sec desé/he 0 X 3 ogrfdsef  lbshr UG gridscf i lbfhr 1
i 72164 0.99 28,732  62.08 19,608.53  1,127,496.0 i1 10B.4 11 00000 ¢ 0.00 11 90,0009 ¢ C.14 0
89,0135 1.07 28,728 42,78 19,828.60  1,137,905.3 i1 102,7 i1 Q0000 0 0.00 }: 0.0000 1  0.00 ;i
fLB3.473 0.92 28.740  40.3% 19,073.26  1,100,29h.6 11 101.0 11 0.0004 1 0,06 i1 0.0010 % 0,15 i
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VAisibLE EMLISDLIUN UDOLAYALLVIN D

! source navE: OBSERVER: _ oy
ADDRESS: __ o) Hewes (om0 Coloas Pk 3« DATE: 1959
Point of Emission: ouddet Dyed—
——
OBSERVATION POINT Sho slex 2o { 4=l ol 0 15§ 30 457l 1530 45
' Cfo |o o | o |30
STACK DISTANCE FROM (O’ _ HEIGHT *j20’ 11ojo 1olo 2
WIND - SPEED 510 mph _ DIRECTION it 2lo 1o 1o 1° 132
SKY CONDITION _(ioud., slolo |o o {33
COLOR OF EMISSION _uijg 4o} 21 oo |34
RELATIVE HUMIDITY sfo J o] ©lo P55
"BACKGROUND o . L 36
AMBIENT AIR TEMPERATURE __ 3% q 37
8 38
CERTIFICATION DATE S 39
SUMMARY OF AVERAGE OPACITY = ::
Set Time Opacity 1 42
Mugber L Starxt--Epd 1 _Sup lAverazed | 3
i jo-30 - 103t o lo ,
14 44
1 45
1 46
Observer Dl 1 47
-_-'&m—é— Winde—3p Plume § Sucko< 18 48
! _ |Remarks: 19| 49
4‘ 2 50
21 51
S, Ondad ; T
2 53
24 54
" 55
2 56
2 57
2 3
to




VADdi i bi'bdwtw?dwit

SOURCE NAME: Qi1 !: Gua dencle  cluge
Jdu

Wt gt da AN RPN

AW & e

OBSERVER: )

¥4
ADDRESS: |~ hovoge caQ Qalosa Pl DATE: _ /-/3-91
Point of Emission: Qo4 Qi
= -
OBSERVATION POINT Sf., aliyr T Zncs Fa 7 1 0 | 15} 30]45 I 15 | 30 | 4s
o ¢ 1O o o j30
STACK DISTANCE FROM *( o' HEIGHT )70 1jololo |o I3
WIND - SPEED ~ S-)0 mgt DIRECTION Quby g ¢ o lo lo o |3
SKY CONDITION _ Q lo,. A 3fojololo 133
1%
COLOR OF EMISSION /A sajo | oo Jo {4
RELATIVE HUMIDITY s5lo Jo |2 |Jo PS5
BACKGROUND i 6 36
- AMBIENT AIR TEMPERATURE _ (. 0% E 7] 37
8 38
CERTIFICATION DATE :| 39
40
SUMMARY OF AVERAGE OPACITY o
Set Time Opacity 1 42
—Z 1 4zo- 42l Q o
14 44
1 45
1 46
Observer 1 47
sin=—b—  Wind—3p Plume § Stackc< 18 a8
[ ) Remarks: 1 49
Sougce 4] 2 50
| > 21] 51
/' S Clouded =
C', 2 52
| Zﬁ ' 2 53
2 54
5 55
l Obsegver
T’ 2 56
X/n 2 57
\ 2 58
2 |59
Eva utoﬁs Signature
' %A k'\
\ h




VISIBLE EMISSION OBSERVATION FORM
SOURCE NAME: B OBSERVER: I e

ADDRESS: [ispod\bouier (oo Colon Petds.  DATE: _J oj3-y0

Point of Emission: qu.aed Sauet

. ——ppr
OBSERVATION POINT Sju o Aiwer To Coot Bol I 0 | 15 ) 30}45 15 |30 4s
' o o1®© 21 |30
STACK DISTANCE FROM ~G©O’'  HEIGHT “{lo’ cle|o]o !31
WIND - SPEED S -iomgn  DIRECTION 9% oo o ol ol® Is2
SKY CONDITION _(youg Rt slo o | 2o |33
2 .
COLOR OF EMISSION _ n/A 41° 10l B4
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" | BACKGROUND __ (o {\\QJATJ A’\M—AMA-{L_, (Ml 6 36
AVBIENT AIR TEMPERATURE - TJo'% 7] 37
8] 38
CERTIFICATION DATE 9| 39
108 40
SUMMARY OF AVERAGE OPACITY -
11l
| set Time Opacity ) 2
1.3 ] pao-tosy o lo
14 a4
19 45
1 46
Observer )( 1 47
) Wind—é Plume § Stack< 18, 48
[ Remarks: 19 49
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21 51
ﬁ-l 2 52
A 2 53
TRUC Cudade 2 2:
obse Mo Sl 2
2 56
2 57
\ 2 I58
2 50
alztor $ Signature
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VidIDLE EMISOLUIY UBILRYALIVIY Fundy

| i
JOURCE NAME: M&&Mﬁlﬂ_ OBSERVER: %l-ﬂ
ADDRESS: _\ xo0d %0100 Coup Ralora, Qah\h. DATE: =X

wint of Emission: Shop ruld

o b tlery voZont Gl 1
OBSERVATION POINT O § 15 30345 ]0 15 | 30| 45
0 - o .

o] 10015 §io J30

STACK DISTANCE FROM ~so!  HEIGT PSS bis }jo Do 31
IND - SPEED 5 -10 mol, DIRECTION _,&%_ﬁ : 2

SKY CONDITION 3 33
OLOR OF EMISSION 3. Ruoioe) 4 34
RELATIVE HUMIDITY 5 35
6
-ACKGROUND _ ol yrotel ooy, o St 6 5
.MBIENT AIR TEMPERATURE .- o% 7] 37
> 8 38
9
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SUMMARY OF AVERAGE OPACITY m
Set Time Opacity 1 42
| R 155, TP W P 1LJ
14] 44
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OURCE NAME: (3. !nsﬂ ’\s:ghe Paab b
ADDRESS: _Looed Wi s:me R dgne ﬂﬁiﬁ

1

WA midmwAt i aw it A e

OBSERVER:

DATE: _ /-1{-g

vint of Emission: Shep Hull

OBSERVATION POINT _ow S Ml o fagt fod

STACK DISTANCE FROM ~ <o HEIGHT bl

‘IND - SPEED< & -0 DIRECTION ¢ 'ié gonet

5KY CONDITION  Adiygo. .

LY
OLOR OF EMISSION  ti4. V.o o
RELATIVE HUMIDITY

“ACKGROUND P pmatx D coonk, o« s.k....‘n
"MBIENT AIR TEMPERATURE oG

g
0 15 | 30 )45

15

30

45

Oliotiofio 1S

b

I=1 Ni=3 SN Bie)

31

32

33

34

35

36

37

ERTIFICATION DATE

SUMMARY OF AVERAGE OPACITY

Set Time city
Number {  Start--Epd 1 _Supm__JAverage
scadded g A

B‘*&Q L&é

38

39

40

41

42

43

44

45

46

Observer

-~;un—¢— Nind% Plume § Suck<

47

48

Remarks: $

WWJ

49
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51
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53

54

55
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VISIBLE EMISSION OBSERVATION FORM

SOURCE NAME: (3;e.. .xmu“ba&q‘a Nuad

OBSERVER: A

74
ADDRESS: !JQE!L"QIEE Casy p GE!E::; fﬁ‘_‘si: DATE: /-/s5-J81
Peint of Emission: Sh.po-hdl L
OBSERVATION POINT (i Shon ihary Tofout al T 0} 15§ 30 ‘5J 15130 ] 45
oo fis Iis s 30
STACK DISTANCE FROM + <D’ HEIGHT Jouo 'iolio |0 Jio |3
WIND - SPEED - 1p myh DIRECTION Q!qu}asf 2| 32
SKY CONDITION _Qfoudt  Qook 3 33
(W]

COLOR OF EMISSION {4 Rageses 4 34
RELATIVE HUMIDITY 3 % 35
36

BACKGROUND o] Modnlipenk, Qe Shep (Ll <
AMBIENT AIR TEMPERATURE _. g% 7 37
8 38

9
CERTIFICATION DATE 39
14 40
SUMMARY OF AVERAGE OPACITY "

11
Set Time acity 1 42
 Number == Sum _JAverage | 43

Secthct 1.8
~ 14 44
s 19 45
14 46
| Observer 2§ 1‘2[ 47
Sun—¢— Winde—=3p Plume § Stack<< 18] 48
Remarks: 15‘ 49
Sougce 41 2 50
& 21 51
2 52
T @IS Gl 2 53
" 55
Obsezver
2 56
x X 2 57
2 59
Evaluator's Signature
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DEFINITIONS

Standard Conditions: 68° and 29.92 inches of mercury

Stack Conditions: Stack temperature, pressure and moisture

ACFM

AMT
AN

As

CFM
COZ
co
Cp
Cs

De

DGMCF
DI
dscf
EA

°F
GPC

EES 01/81-16/700

NOMENCLATURE

Volumetric stack gas flow in cubic feet per minute at
stack conditions

Average temperature at meter in degrees Rankin
Area of nozzle in square feet
Area of stack in square feet

Total pollutant concentration in grains per dry standard
cubic feet

Cubic feet per minute

Carbon Dioxide

Carbon Monoxide

Pitot tube correction factor or (PTCF)

Partial pollutant concentration in grains or grams ;v
dry standard cubic foot (total less impinger catch

Egquivalent stack diameter of rectangular stack

(De = £2h)

Dry gas meter correction factor
Deionized water

dry standard cubic feet

Excess Air (expressed as percent)
Temperature in degrees Fahrenheit

Grams of particulate caught (total)

SOUTHWESTERN LABORATOR -
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Page -2-

g Grams

gr Grains

Hg Mercury

HZO Water

I Isokinetics as percent

IMPI Grams of particulate caught in impinger

IMPP Grams of particulate caught before impinger (total less
impinger catch)

MWSG Molecular weight of stack gas in grams/gram-mole
(g/g-mole) or pounds/pound-mole (1lb/1lb-mole)

N2 Nitrogen

02 Oxygen

Pb Barometric pressure in inches of mercury

Pm Meter pressure in inches of mercury

ppm Parts per million (Volume/Volume or mass/mass)

P. Barometric pressure of reference barometer

Ps Absolute pressure in stack in inches of mercury

PMR True pollutant mass rate in pounds per hour

PMRs Pollutant mass rate for the '"front half" in pounds
per hour (total less impinger catch)

Qsd Dry volumetric stack gas flow rate corrected to
standard conditions in dscf/hr

°R Temperature in degrees Rankin (equivalent to °F + 460°:

Std.P Pressure at standard conditions (29.92 inches of
mercury)

EES 01/81-16/700 SOUTHWESTERN LABORATORIES o

NOMENCLATURE (Cont'd)
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Std.T Temperature at standard conditions (528 °R)

TG Total weight of water collected in silica gel, in grams

Tr Temperature of reference thermometer

Ts Stack gas temperature in degrees Rankin

Tt Temperature of test thermometer

TWW Total water wash volume collected in impingers and
silica gel, in milliliters (ml) NOTE: Density of
H,0 equals 1 g/ml

Vm (Std) Total gas sampled converted to standard conditions,
dry basis, in cubic feet

Vs Stack gas velocity in feet per second

AH Velocity head orifice reading in inches of water

4P Stack gas velocity head in inches of water

8 Sample time in minutes

EES 01/81-16/700 L cunmusren LasomaTomes

NOMENCLATURE (Cont'd)
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SOUTHWESTERN LABORATORIES

SOUTHMESTERN LABORATORIES, INC.
SOQURCE SAMPLING CALCULATIONS

FLOW CALCULATIONS

Pitot Tube Constant - Stack Temperatqu1
- Ts avg. (°R)
Vs ft/sec = 85.49 x Ep x-JAP’avg..(in Hy0) x FWSE (Tb/T5-moTe) x Ps (3n Fg)
E;Eg:rT“be Correction Molecular Weight of the \\\\\f:;
Stack Gas Stack Pressure

Pitot Tube Constant

£t [ (1b/1b-mole)(in Hq)|*
85.49 Sec [( R)(in Hy0} A

ACFM £t7/min = Vs (ft/sec) x 60 sec/min x As (ft?) 68 OF = 528° R |
Area of the Stack Standard Temperature
<~ Percent Moisture Stack Pressure
_ %H 0) 3, . 528 Ps {in H
Qsd dscf/hr = 60 min/hr x (1.00 - _TGU' X ACFM (ft”/min) x S avg X -
‘51: Stack Standard—>

Temperature Pressure

PARTICULATE CALCULATIONS

< Filter + Probe Wash

Cs grains/dscf = IMS; Eg:g?s) x 15.43 (grains/grams)

<~ volume of Afr Pulled Through
the Meter Box @ Standard Conditions (dscf)

. sd (dscf/hr)
PMR, Tb/hr = Cs (grains/dscf) X ya55Taratns/Tb)

_——— Filter+Probe Wash + 15% Impinger

C grains/dscf =_G;C strams . x 15.43 (grains/grams)
- sd (dscf/hr
PHR Tb/hr = C (grains/dscf) X ygog—tociAttey
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SOUTHWESTERN LABORATORIES

ENVIRONMENTAL SERVICES, HOUSTON, TEXAS
CONTROL UNIT CALIBRATION

BOX NO. ! DATE __ T/ [sp
DRY GAS METER NO. 1psY Kk 03¢ Barometric Pressure, Py Joof” in. Hg
Gas Gas Temperature
Orifice | Volume | Volume Dry Cas Meter
Manometer jwet test |dry gas | Wet Tesg Time
setting | meter meter Meter | Inlet | OutletAverage | min.- | Time
A, vuo vd' ty» tdin td ’ td' 5eC. ©
in. Ry0| ¢.3 3 °
iy LIS 13 o 8o
0.25 3 389, 79 77 |8 79 B. | ¥ oo | l.ep logeo 1.8Yox
390, 405 7 ¥
0.50 5 Jos. s L5 e | T | 99 1390 [i34e  |Vot 10007
- G Gt |73 7Y . -
1.0 5 403,770 p 73 1 9y () 8i QY 1976 |09t 1107
4o, 726 |7 qs ¢t |
2.0 10 A el % | 99 AT 10095 ot | 20077
Average |o978% 1.4967 !
Calculations ‘
} Y AH@ i
. Yy By (&g + 460) 0.0317 &H I: (e, + 46000 |7
- 4H |
sn | 13.6 AR 13.6) (&,T" 460) Pp (kg + 460) Vv |
0.25. | 0.018 Jop X Joos x 598 00171 _X o5 £33 x l.op
s ¥ 3007 x §3) Joues X §Ys¢ joo
b —
0.50 | 0.037 | Sog x Joosx 59 Q.01) x o.50 S33 x 1hep |
5,185 x  Joogx S5713 Jo.oT ¥ 5¢ S.o0
n =
|
1.0 | o.074 Siog x Jo.of x §4] 803 x )0 $3y » 9.1 |
. . S.lof x Jog1r x S5} o085 x §Y/ Feo
. 3
I 2.0 0.147 10.00 y 19, &5 x 5579 0.031) x 200 ¢33 x BT
to. 3 x Jo.ro x $13 V009 x &y {ooa
Is each AH®@ within:0.i5 of 2HE )
~/ ves, then ZR¥ is valid.
_..\No, then repair and recalibrate. BOUTHWESTERN LABORATORIES
Is each y within20.02 of ¥
vyes, then ¥ is valid. >4 D.g. .
__ No, then repair and recalibrate :ﬁ
EES 01/81-19/800
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: w[ SOUTHWESTEAN LABORATOAIES

ENVIRONMENTAL SERVICES, HOUSTON, TEXAS
GAMMA CALIBRATION SHEET

provect_od House Cogp  raswo. DATE

30X ¥0._ 1004 ! cremvt v 9985
AVERAGE :H() /-

MAXTMUM vacuuM 9 ACCEPTABLE v LIMITS
ET TEST GAS VOLUME: | 1o QY36 T0 |.O48

BAROMETRIC PRESSUREZ: (0. 42  IN. Hg

DRY GAS TEMPERATURE
METER WET DRY GAS NETER
VOLUME TEST INLET | OUTLEY . | AVERAZE |
Vg FT HETER ®ag 4o € Y
* o °P Op 0'
SBH.TCE Fy o g2
Ls@5.102 7y 84 82 83.5 | OI83
SES. o0 FY gy 852
SBG. oo 4 g 2y 84 [.O191
586 -jo0 Y 86 BY
SR7.010 3y eR 2y 85.5 } 0099 )
R 1015+
TSR Y ER s
ﬂ?ec.dnﬂ . /UD-‘AIJ
Uy Py (£g+460) -
v, (®, + ? ) (c"f 460)
- 3043 - 5425 = ), 0183
» 0.4+ &34
.60+ 20,42 < By = 1.0191
|qq8 * 3)0,"‘7 ' \533
Lop - 30,42 + 545.5 = 1 0099 .
/D10 v 34T+ 534 SOUTHWESTEAN LASORATORISS

[

EES 01/81-19/801
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In. Hg

STH(3-C

Jo. Sy

absolute value

< 1.52

-
-

[{g'TY

tmg:!' + “ﬂ] 100
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THERMOCOUPLE NO.:
REFERENCE: Mercury-in-glass

®F BAROMETRIC PRESSURE

e .

———

SOUTHWESTERN LABORATORIES

Seo

—— -

TEMPERATURE SENSOR CALIBRATION DATA

Skar®

.

2

ref. temp., OF ¢+ 460

Foo

- —

’

=3/

-2 ~¥le

DATE:
AMBI ENT TEMPERATURE:
CALIBRATOR:

b

temp., OF ¢ 460) = (test thermonm.

U

S

(ref.

EES 10/82-05/817

+ T ) ] h | ) r wdidtLLi -OPP Liall 12114
wﬁ_.—mw..i m.m ] “.r abagpund padiig s e apiesiiteias
os 1:.%« H#HT PHIH R Hihaeh: hin HH1L
HS J o cemERERIL R I T R e R AR pT R S
R I B I T Bttt el e s R ] P R e
%8 S ARIrHIE R N R et i LI e 1
kel <1 T T SRR s i e Sideerhie i H
B | O 9| ofiiEnBflH b T AL BRI
m“ g ol S T b 4.4.. Lamt 0 b v 8o & 1 1t
a Hpe Juﬁ JM< 1 AT En R S T T H 11+
ey .uul.l_l 404 ? -+ 4_4 1 ,il.., .._w_llﬂr.mﬂhd 1 ¥ P+ LliNA
=il im.-mt..u_ h %”U.._JJ.t‘.ﬂ et d by
R s e LR e L S B R
iy Jf“__ﬁw HiSE s hEnh b
bhd Rl .#....m TR 0 - f5ea a0t A ty TRILRS .......mm.—u 1
BRI TR R IR R A
A o i AL g R3S b B3 PERRSgASRa AN 08 Bag R 4% AANE Y PR B4 ¥ ol 1 9 )
[ ) D ﬁ v e + T - ¥ hqd Ty T g TY -y ¥
- o cinzri e HLA | o 0 6 BB S asf3abaailnak o oall sRhis
Bl | T 0| « ) EiEs AR red m R T e e
(=} m 1717 OHI-LIIJ u-.— Mudl*‘u__T.—luu..uuuh‘r iv il.llﬂu.dl-WrW -.-...._-qu. )
Sw IB]ERaRTbiatt tadhhariatnn ateidnid natlatadad pERRRAS: A EP o LSRR R ATS
mu R e T R e e R
resd > . ”-u L il "<
§ Bl | | ST e e e LA
Bl b ip 1 ”uﬂr‘ ~— e i+
Ee ~l AT m..u..u-“.rnmﬂmu o HATr et ﬂm
. ——t i 4 i~y 4 +
R IERE] 7 J T
191.—.4 wiudd| p.—o - .—u.._.«..”cl f«o.l T M
S adp ey P [§8 fur-™ REw -
_.l- . . Hx‘bl-!n on...n‘ '] + -y ‘
nan T K vo w...‘ mju.olmugum L4H—um_.|_ J 4 A
"o ¥ W] B8 Fadl s Snd Tt vhdali REEaha ™ o 9
OO0 M ¥ Aytagieayre 11 +t4 LE_ y gral fl
TR .—l.—llo.TnJl.Hl )3 dtu -y T
Eoo I s g e OAns F o rapas Sy A as
CHA L rifpieed it 3 I ._q. 1y ~{iyrohrrriTei i
58 il 2| | 3| prin R R e e
ks S| SRR, AR AN R !
“Ee : grectbetalybeibisteanrsishilpaentarbabittanihentiddphatp ottt
k- —~trr= b a ] Lt B N Yy s I H 4
of o 9 SfsiEihia A .t nnd RN iR
I el Bk B a F e -+
P 2| apnimis e R I e N R
a3 pestrRes) (L8R4 b AR pRRS sRa SRR bR 220 Ropiatashe pEARAEES,
o e R e e R e N T
% ..ﬁ.._ S AT |.M uu.ﬂd | = vy ..L..._tlltl-u.* T -t
¢l Snpa pans . T LS il .40 00 R4 .
o | 3 3| SlafEnmiHITs R AR TR
P T R ] mJ..Lﬁ—J t v 113 1 vt AJTE H - mu‘T" b h.!n.n !
TN I e e e e
. .m . i 3 ...4.. .4.-ﬂ 1t 13 .._IHJ H =3 -4 w4 1 _-q- + T ‘"
S E el B O el ienssis s stinsibii s tinntnin e ihiccitad
wawl 3 I < “.f.dnlﬁ..l st n et et y
- S pRateigias spereinifaadainns fiitenaisspatluasisy
¥ S BN | Eps bpuby s dd HIJ“,.. t.f apaikanaay. 82 aspURd L pass
[ LY ;b vauo n—“-.-_,o Juﬂdrr.w .mAT o L 11 v o i a8 tr
= Tirtdtst it el et e b sany
H el gl o B e Hidrrrt s 1
.-YH.«L.JP ..ﬂ.- THO SRR sanh ) sRaAReasltubhianan:
seitvzre YR YR anadadan e rrHErrrer e

fa

Hon

(8 . TH

foo0

Lef

e r F

1

T

Qo

Soc

\-i&‘iao
.[



THERMOMETER AND BAROMETER CALIBRATION

Project: _{,Jond House (naD By: f@“%ﬁ*’
Project No: 54-3010- Y419 Date: /-2/)-9]
Thermometer Thermocouple Temperature “R_(Tt) Reference R (T,)*
Derse 5. XY 5320 S35 33% 1 we0

i

5334

"Mercury-in-Glass Thermometer

Te - Tr
Diff = x 100
$ arance —T;—

D32 - 53 4 jggm-003 & 185 Paduy @~

5334
Ansroid 'Hg (Ph) Reference "Hg (Pp)*
Reester £ - 30,41 0.4

*Mercurial Bsrometer
Difference » Py - Pp

' . o D
3042 - 3041 =01 <0.1Mg . Redry @ ks

02/81-23/8183 POUTHWESTEAN La00RATORI €S ]
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‘S’w[ SOUTHWESTERN LABORATORIES

Materials, environmentel and geotechnical engineering, nondestructive, metollurgical and analytical services

222 Caveicace St. ¢ PO Box 8788, Houston. Texas 77243 & 713/1882.9751

PROJECT: Pi ion PROJECT NO.:
CALCD.BY: 042(19 DATE: _}+-2-0O CHKD 8Y: DATE:
PITOT TUBE IDENTIFICATION NUMBER: 2 -B DATE: _F-2-J0
CALIBRATED m..,;f@
“A" SIDE CALISRATION
Aogd Apg)
em H20 itm H20 DEVIATION
RUNNO. lia. #20} e H20) | Cyta) :.'QI-AC,N
! 3] 93 _}8od] o
2 31 Nis 8oy o
3 '3 4¥ ey} ©
Eys0en |, g
“§ §IDE CALISRATION
Aogd Ay
om H20 omN20 DEVIATION
RUNND Oa H20) {ia, H20) t.w e“' '(”
1 '3 1N &3 o
: Y 48t} ©
3 31 .48 296 o
Cpsi088 |39,
3
z |ey-Tyhon|
AVERAGE DEVIATIOR » cAOR M o A —a— MUST §2 UM
| & m10a A)-Ty 13108 0 |-e-nusT BT <N
;hvéng.pdh¥ =. 539
[ AP sro .
. )-’ AP ) - c P (5'}
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‘S"y [ SOUTHWESTERN LABORATORIES ;

MATERIALS, ENVIRONMENTAL AND GEOTECHNICAL CONSULTATION

PROJECT: _Nozzle Calibration PROJECT NO.: SHEET / oF __ S |
Y o DATE:
rIDNoulo Date /-2 ~ te ate te ate
1D Box Nozzle Nozzle Kozzle Nozzlae Nozzle
Number Number [Diamster(in]Diameter(in)Piameter{in)Diameter(in)Piameter(in]
- L 1E A
[ IR 3
L T 118
17 134
l . 195
pran 263
ﬂ YA . -
TxX . 388
v 3 A
s 18357
X1l LR 1) 1
yZTT R f
_}L’-—— /& T
>z 252

NOTE: Nozzle dismeter represents averags of three ssasuremsnts to the nsarest
0.001 inch.

Msximum allowable difference ia sny two measurements is 0.004 inches.

03/82-19/816
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ARL POE CO., INC. 99 REINERMAN ST. « HOUSTON, TEXAS 77007 » 713.881-3816

October 3, 1990

Southwestern Labs
P,.Q, Box 8768
Houston, TX 77249

Dear Sirs:
This is to certify that your 100 CFH Precision Wet Test MEter,
serial no. AB-3, has been calibrated with an Amerijcan five
foot bell prover, serial no., 1045, It is traceable to the
Bureau of Standards, reference no. 106870, PI-TAPE.
Sincerely,
CARL POE CO., INC.

QO b § WO&_.

Carl W. Poe
CWP/mp

GAS MEASUREMENT EQUIPMENT « SALES AND SERVICE
- 44 -_




222 CAVALCADE

 NBY, Tast Newmben: __131/228509
= MXEL AE 160  S/N C38751
— POST-TEST |
LINEARITY + or - 0.1mg.
CORNERLOAD O
CALIBRATION - 0.Omg.
qed" Date: _5-10-%
EVERETT.

Lt

E * | I T I A i o P & o o N o T A T
. v B Al N Rl A o et 2l M M LI LN Y

LN
" % #x T F
N — S K .

N -7 e -

Pt LV SN R
! : ! ? v g b
- -
4 £ % K
- . "". - X - ~, .
N
R ] '
T T T

RS

Sl T \_f A T A
T P == . - N ., e - -~

&~
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R ELL J. DIRAIMO, P.E. Manager
Environmental Services
Houston

Formal Education:
B.S. Civil and Environmental Engineering - University of
Rhode Island - 1977

Additional Technical Education:

Texas A & M University- Cause and Prevention of Grain
Elevator Fires and Explosions - 1978

Kansas State University - International Symposium on Grain
Dust - 1979

Houston Building Owners and Managers Association, Inc. -
"Controlling Exposure to Asbestos in the Office
Environment" -~ 1985

The National Asbestos Training Center - University of
Kansas "Practices and Procedures for Asbestos Control"
- 1986

Industrial Hygiene & Safety Technology, Inc. - "Hazardous
Waste Site Operations and Emergency Response", 29 CFR
1910.120. 40 hour training course, August, 1987.

Texas A & M Extension Course - "“Asbestos Hazardous
Emergency Response Act", 40 CFR 763 Subpart D, April,
1988. Certified Inspector; Certified Management
Planner.

Professional Engineering Registration:
Texas

Coertified Texas Alr Control Board Visible Emissions Evaluator:
1978 to present

Awards and Honors:
Graduated High Distinction
Tau Beta Pi Honor Society
Phi Kappa Phi Honor Society

Professional Affiliations:
National Society of Professional Engineers (NSPE)
Texas Society of Professional Engineers (TSPE)
Air Pollution Control Association (APCA)
Source Evaluation Society
Water and Wastewater Analyst Association
Texas Hazardous Waste Management Society
National Asbestos Council

SOQUTHWESTERN LABORATORIES
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Since Jjoining SwL in 1978, Russell has gained engineering
experience with a concentration in c¢ivil and environmental
applications.

As Manager of the Environmental Services Division, Mr. DiRaimo
supervises the field and laboratory personnel which provide
services including air pollution testing, personnel monitoring,
water and wastewater analysis, hazardous waste characteri-
zations, site contamination studies, and gas chromatography
analysis. Mr. DiRaimo's responsibilities include personnel
assignments, scheduling, data interpretation, calculations and
report preparation.

Mr. DiRaimo has supervised environmental testing project for
numerocus mnunicipal, industrial and petrochemical facilities
including the Norco, Louisiana and Deer Park Texas facilities
of Shell 0il Company, the Beaumont Specialty Chemicals Plant of
Mobil Chemical Company, the Texas City, Texas facility of Amoco
0il Company, and the Houston, Texas facility of Hatheway
Patterson Corporation.

SOUTHWESTERN LABORATORIES =——r—
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PHILLIP W. YOKLEY, Environmental Scientist
Envirenmental Services
Houston

Formal Education:
B.S. - Environmental Health, East Tennessee State
University - 1981

Additional Technical Education:

Asbestos Abatement Training Program, the University of
Texas, Arlington, Texas - May, 1987.

Asbestos Technique Workshop, American Industrial Hygiene
Association, Houston, Texas ~ April, 1987.

Identification of Asbestos Utilizing Polarized Light
Microscopy, McCrone Research Institute, Chicago,
Illinois - 1986.

In-Stack Opacity Monitor Audit Procedures, Environmental
Protection Agency Regional Office, Annapolis, Maryland

Texas A & M Extension Course - T'"Asbestos Hazardous
Emergency Response Act", 40 CFR 763 Subpart D, April,
1988. Certified 1Inspector; Certified Management
Planner.

Certiflod Texas Air Control Board Visual Emissions Evaluator:
Since 1986

Professional Affiliations:
Air Pollution Control Association (APCA)
Source Evaluation Society

Since graduation, Phillip Yokley has gained an extensive
background in the field of environmental monitoring, sampling
and analysis. He began his career with the United States
Department of Energy working in an industrial hygiene/safety
capacity and subsequently held a position with coal-gasifi-
cation wastewater treatment pilot facility. Most recently Mr.
Yokley worked as an air pollution analyst for the Air Pollution
Control Bureau in Pittsburgh, Pennsylvania.

Mr. Yokley joined SwL in 1985 as an environmental technician
for the Environmental Services Division. He has subsequently
been promoted to Senior Environmental Technician and Field
Supervisor. His responsibilities include supervising field
testing operations, equipment calibration, and the utilization
of analytical instrumentation such as total organic carbon and
total organic halogen analyzers necessary for the analysis of
environmental samples. In addition, he is responsible for the
identification and quantitation of asbestos content present in
bulk samples as well as the determination of fibrous
concentrations present in airborne samples.

SOUTHWESTERN LABORATORIES

- 49 -




YL

JESSE ROBERT DAUGHTRY, Environmental Technician
Environmental Services
Houston

Additional Technical Education: :
Texas Water Commission Wastewater Operator, Class D
Certification, January 21, 1986.

Texas A&M University System, Wastewater Analysis, February
6, 1986.

Robbie Daughtry is a member of SwL's air pollution team and has
participated and served as Field Supervisor in source testing
for parameters such as particulates, sulfur oxides, volatile
organics, nitrogen oxides, hydrogen sulfide and nmetals,
Methodology includes those published by EPA and the Texas Air
Control Board. Robbie is also a certified Visible Emissions
Evaluator.

Robbie has also assisted in the preparation of samples for gas
chromatographic analysis, and the sampling and analysis of
water and wastewater samples.

SOUTHWESTERN LABORATORIES w———,
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