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€2 STACK TEST REPORT

. 4ot %
TO: Director, Division of Technical Evauation »C@@?’ 9
- {4
FROM: Director, Region V / v ;’/
SUBJECT: ton/Stack Test Report for: 50/44/% C’ORP

(cross out inapplicable subject)

2~V Rét Y actual Location 8FF &0 mt A SvFfFoLl

DATE: e/ I REGISTRATION NUMBER: Z
? COUNTY~PLANT NUMBER : X

DATE OF NOV: e Following Req.s Apply to Source:
DATE(S) oOF VIOL./TES STATE REG. // PSD -—
DATE VIOL. DISscC ERED: NESHAPS - NON-CRIT

NSPS __\{_ (specify)

“NON-APPAINMENE ———
Source size/cCategory: a1 A2 L~ ASFS.
SIrP L FEDERAL FACILITY STATE FACILITY

Following Reg.s Were Violated: sTA ULATION PSD
NESHAPS NON-CRIT (specify)
NON-ATTAINMENT

- T'**'*S—E—a—fofeement/Test Report Package Contains:

Nov LETTER TO SOURCE CONSENT AGREEMENT (REGIONAL)

CONSENT AGREEMENT (DRAFT) CIVIL CHARGE WORKSHEET
COPY OF PERMIT (if appl) TEST REPORT b

OTHER DOCUMENTS (specify)

SOz 4 K FES7T X C L5 7

IS THIS TRANSMITTAL A FOLLOW-UP TO ONE PREVIOUSLY FORWARDED? A7/ W
(If "yes", Please indicate which items pPreviously sent)
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COMMONWEALTH OF VIRGINIA
DEPARTMENT OF AIR POLLUTION CONTROL
SOURCE INSPECTION REPORT FORM

I. GENERAL INFORMATION
SOURCE NAME: _ U, 4fit Hotl.5 ﬁé/{,ﬁ Y7 COUNTY No: BOETIO
REGISTRATION No: @RI/PPEET] o, EEZEZ] AIR PROGRAM CODE: B
PLANT ID: SOURCE CONTACT DURING INSPECTION: K [/ 4lil
SOURCE LOCATION: O/ S50 4 KD 50/5/"—04/% Iz

SOURCE CLASSIFICATION (CIRCLE ALL APPLICABLE ONES) Al @ B m
INSPECTION DATE: Q[élllzlﬂ?] NEXT INSPECTION: La—lél‘/—gw

II. INSPECTION INFORMATION

INSPECTING OFFICER: SYZ:,@E@WQ STAFF PERS. CODE: 513
WEATHER CONDITIONS : F/H/(/COM [l

/
REASONS FOR INSPECTION:

SCHEDULED INSPECTION COMPLAINT INVESTIGATION

PERMIT REVIEW EQUIPMENT MAL?}NCTION
OTHER ___ LR i LY Q@mvfpféé,rzaaa, (7"“ 477/5/44,&57‘)

III. INSPECTION RESULTS

INSPECTION LEVEL(S) PERFORMED: 0 1 2 3 @COMPLIANCE STATUS: CODE: "E

VISIBLE EMISSION EVALUATION PERFORMED: E’ (YES) D (NO)
IF YES, % COMPLIANCE D OUT OF COMPLIANCE

NESHAPS REQUIREMENTS MET: D YES D NO @/N/A

OPERATING RATE: _ /" (2 2F 4ivecy /23.3 /Méo/ /ZS 7K

CODING INFORMATION
PROGRAM CODE COMPL IANCE_STATUS
SIP SOURCE 0 - UNKNOWN
= SIP SOURCE UNDER FEDERAL JURISDICTION = IN VIOLATION - NO SCHEDULE
- OTHER = IN COMPLIANCE BY SOURCE TEST
- PSD = IN COMPLIANCE BY INSPECTION
- NESHAPS = IN COMPLIANCE BY CERTIFICATION
- NSPS < IN VIOLAITON, MEETING SCHEDULE
- CLOSED DOWN/INACTIVE = IN VIOLATION, NOT MEETING SCHEDULE
- IN VIOLATION, UNKNOWN WITH RESPECT O SCHEDULE
NO APPLICABLE STATE REGULATION
IN COMPLIANCE, CLOSED DOWN

VANV WN -
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OBSERYER LOCATION

DIAGRAM QF OBSERYER AND EMISSION POINT
DISTANCE TO DISCHARGE 57‘ y/
DIRECTION TO DISCHARGE // 0
HE1GHT OF OBSERVATION POINT . P
SACKCROUND DESCRIPTION
CAEBRSKY
(
UEATHER CONDITIONS
=¥
WIND DIRECTION SGO
WIND SPEED S "/0”“”/7/
AMBIENT TEMPERATURE S BCF
SKY CONDITIONS
0 hiBu-k2
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Stack

STACK TEST MONITORING

SOURCE NAME: W.i/l'ams Copp. of VA.
LOCATION: __ ¢ HE3aPenke VA .
DATE : G-17-95

OBSERVER'S NAME: . £ . ST7TEWART

PURPOSE OF TEST: .
TESTING DONE BY: RAM CON _ENVR . ao.ef/ FRAant KUNN 3 DAVvE Balley
LAB ANALYSIS DONE BY: KAmMmCp

COMPANY CONTACT: SuUM Nez  Bueck TELEPHONE: 72 45%-700¢
CONTROL EQUIPMENT OPERATING:  _ | 7=51
OPACITY READING MADE: YES L~ NO

UNIT/PROCESS NAME: SO ATOL AS P4 T PApA]

RATED CAPACITY: S A T IE

TYPE FUEL USED: T 2

APPROX. PROCESS RATE: A/ ;Z /—3 RIS

METHOD OF DETERMINING PROCESS RATE: PGG =

STACK HEIGHT: 2 57 7

INDIVIDUAL STACK o COMMON STACK

DIAMETER: (IF ROUND) _ §3'° (IF RECTANGULAR) WIDTH LENGTH

I. SAMPLING POINT LOCATION

o

DISTANCE DOWNSTREAM FROM ANY FLOW DISTURBANCE:

NATURE OF DISTURBANCE 30"

(BEND, CONTRACTION, EXPANSION, FAN, BAFFLES, ETC.)
DISTANCE UPSTREAM FRON ANY FLOW DISTURBANCE:

NATURE OF DISTURBANCE 2777

i.;l
STREA M

o)

g
§ Z (BEND, STACK EXIT, CONTACTIQ ;E FAN, BAFFLES, EXPANSION, ETC.)
(E: C. NUMBER OF PORTS IN STACK
D. NUMBER OF POINTS SAMPLES PER PORT: )2

\

II. STACK GAS

A. STACK TEMPERATURE:
B. ORSAT ANALYSIS:

GRAB CONTINUOUS NUMBER OF INTEGRATED SAMPLES
C. PRELIMINARY o P: MIN, MAX.

III. PARTICULATE TEST

A. SAMPLING TRAIN:
1. MANUFACTURER K Amco uf / Vara MODEL

2. TEST METHOD: EPA METHOD 5 NSFS ASME PTC 21/27
OTHER (DESCRIBE)

‘3. TYPE FILTERS
4. PROBE: LENGTH S ~r MATERIAL 3/& S7TAnl<s S
S. PROBE HEATER SETTING — '
6. HEATER BOX SETTING 270
7. METER CALIBRATION FACTOR < —54/7%k) )00 >~
8. METER A H @ FACTOR 1,54
9. DATE OF LAST CALIBRATION cmzcx (- 0-39
a. ORIFICE METER b. DRY GAS METER
c. TEMPERATURE d. PITOT TUBE
e. NOZZLE DIAMETER f. OTHER

SIF - 2



B. NOMUGRAPH SETTINGS:
1. € FACTOR .00 2
2. ASSUMED MOISTURE CONTENT 22,
3. INDICATED NOZZLE s1zE 3 1-99)

C. SAMPLING PROCEDURE.
1. LEAK CHECK DONE: pEpoge L AFTER

2. PITOT TUBE: Typg S TYPE p

3. NOZZLE SIZE usm) . 250

4. TIME AT EAcH pr. . 2.5 mims

3. OTAL TIME OF TEST (oo S s

6. TEST INTERRUPTED: @ /(EXPIAIN) R./ 5 Beg Pooplepn s
D. SAMPLE cLEAN-yp

1. FILTER HANDLED CAREFULLY: YES__ " yo

2. FILTER HOLDER. WASHED OUT: ygs > ._NO

3. PROBE WASHED oyr: YES 7 NO

4. CYCLONE WASHED OUT; YES NO X NOT “SeD

5. WASHINGS SAVED: YEST NO

MATERIAL USED: G

Iv, ADDITIONAL COMMENTS :

SIF - 2
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TABLE |
SUMMARY OF TEST RESULTS:

June 12, 1989

Test Grain Isokinetic Actual

Bun Time Loading Variation Emission
1 08:24 to 09:47 0.0107 gr/DSCF 99.2% 2.2 Ibs/hr
2 10:45 to 14:52 0.0076 gr/DSCF 97.4% 1.7 lbs/hr
3 15:57 to 17:00 0.0066 gr/DSCF 100.3% 1.5 Ibs/hr
Average: 0.0083 gr/DSCF 1.8 Ibs/hr

On the basis of these test results, the average grain loading of the three test
runs was below the .04 gr/DSCF allowable emissions limitation set by EPA and
the State of Virginia. Therefors, the plant is operating in compliance with State
and Federal Standards.

. TEST PROCEDURES

A, Method Used: Method 5 source sampling was conducted in
accordance with requirements of the U.S. Environmental Protection Agency as
set forth in 39 FR 9314, March 8, 1974, 60.93, as amended.

B. Problems Encountered: No problems were encountered that affected
testing.



'ROTARY DRUM DRYERS
BAGHOUSE ACFM INSITU

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

REG # DATE 06/12/89 FUgal/hr or CUFT/min
WT.BG. 0.01 WT.PN. 2.00 #2F0 1730.40
WT.BG.&SAND 19.90 WT.PN.&SAND. 21.00 #4FO 0.00
FO2 6.00 FAN DIS. F 285.00 NAT. GAS 0.00
HIR 4.05 =——mmmmmme e m e mm——— e —m— oS em—e oo oo
H20,SD/100 0.04 #AIR/#FUEL@100% 14.43 WT. W.F.G. 21.21
Fd 9220.00 #H20/#FUEL 1.11 WT. D.F.G. 19.84
Fw 10360.00 #H20/#AIR 0.26 H20/100 0.06
XSAIR corr. 1.40 XSAIR 40.03

BTU/# 19678.00 Fd corr. 596.69

ACFM 76841.25

INSITU 285.00

'ROTARY DRUM DRYERS
BAGHOUSE ACFM INSIT

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\, \\\\\\\\\\\\\\\\\\\\\\\\\\

REG 1056 DATE 06/12/89 FUgal/hr or CUFT/min
WT. BG o 01 WT.PN. 2.00 #2FO 1730.40
WT.BG.&SAND 19.90 WT.PN.&SAND. 21.00 #4FO 0.00
FO2 6.00 FAN DIS. F 285.00 NAT. GAS 0.00
HIR 4.05 =m—mmemm—m— e e m e e — e —— e e
H20,SD/100 0.04 #AIR/#FUEL@100% 14.43 WT. W.F.G. 21.21
Fd 9220.00 #H20/#FUEL 1.11 WT. D.F.G. 19.84
Fw 10360.00 #H20/#AIR 0.26 H20/100 0.06
XSAIR corr. 1.40 XSAIR - 40.03

BTU/ # 19678.00 Fd corr. 596.69

ACFM 76841.25

INSITU 285.00

'ROTARY DRUM DRYERS
BAGHOUSE ACFM INSITU

\\\\;\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

61056 DATE 06/12/89 FUgal/hr or CUFT/min
WT.BG. 0.01 WT.PN. 2.00 #2F0 1730.40
WT.BG. &SAND 19.90 WT.PN.&SAND. 21.00 #4FO 0.00
FO2 6.00 FAN DIS. F 285.00 NAT. GAS 0.00

HIR 4.05 —mm—m e — e —————— e e e e



IRAMCON

ENVIRONMENTAL CORPORATION

June 22, 1989

Mr. Curtis Sanders

Williams Corporation of Virginia
P.O. Box 938

Norfolk, VA 23501

Re: Particulate Emissions Test: Suffolk, Virginia
Dear Mr. Sanders:

Enclosed you will find four copies of our report on the particulate emissions test we
conducted at your plant. Based on our test results, the average grain loading of the
three test runs easily passes N.S.P.S. emissions standards set by EPA and the State
of Virgina. Therefore, the plant is operating in compliance with Federal and State
N.S.P.S. Standards. :

You will want to sign the report covers and send two copies to:

Mr. John E. Stewart
Department of A.P.C.
Commonwealth of Virginia
2010 Old Greenbrier Road
Suite A

Chesapeake, VA 23320-2168

You will need to keep one copy of the report at the plant. We certainly have enjoyed
working with you. Please let us know if we can be of further assistance.

Sincggely,
W

. Sumner Buck, lli
President

GSBIll:kr

Enclosures

RAMCON BUILDING, 223 SCOTT STREET, MEMPHIS, TENNESSEE 38112
TELEPHONE 800/ 458-4567 IN TENNESSEE 90O1/458-7000 FAX 901-458-3868
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On June 12, 1989, personnel from RAMCON Environmental Corporation conducted
a source emissions test for particulate emissions compliance at Williams
Corporation of Virginia’s Simplicity batch mix asphalt plant located in Suffolk,
Virginia. RAMCON personnel conducting the test were Frank Kuhn, Team Leader,
and Dave Bailey. Bruce Shrader was responsible for the laboratory analysis
including taring the beakers and filters and recording final data in the laboratory
record books. Custody of the samples was limited to Mr. Kuhn and Mr. Shrader.

The purpose of the test was to determine if the rate of particulate emissions from
this plant's baghouse is below or equal to the allowable N.S.P.S. emissions limit
set by US EPA and the State of Virginia.

I RESULT.

Table | summarizes the test results. The grain loading limitation for EPA is .04
gr/dscf as specified in 39 FR 9314, March 8, 1974, 60.92 Standards for Particulate
Matter (1), as amended. The allowable emissions for the State of Virginia are the
same as those set by EPA.

Mr. John E. Stewart of Virginia’s Department of Air Pollution Control observed the
testing conducted by RAMCON Environmental Corporation.
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SUMMARY OF TEST RESULTS

June 12, 1989

Test Grain Isokinetic Actual
Run Time Loading Variation Emissions
1 08:24 to 09:47 0.0107 gr/DSCF 99.2% 2.2 Ibs/hr
2 10:45 to 14:52 0.0076 gr/DSCF 97.4% 1.7 lbs/hr
3 15:57 to 17:00 0.0066 gr/DSCF 100.3% 1.5 Ibs/hr
Average: 0.0083 gr/DSCF 1.8 Ibs/hr

On the basis of these test results, the average grain loading of the three test
runs was below the .04 gr/DSCF allowable emissions limitation set by EPA and
the State of Virginia. Therefore, the plant is operating in compliance with State
and Federal Standards.

fn. TEST PROCEDURES
A. Method Used: Method 5 source sampling was conducted in
accordance with requirements of the U.S. Environmental Protection Agency as

set forth in 39 FR 9314, March 8, 1974, 60.93, as amended.

B. Problems Encountered: No problems were encountered that affected
testing.



C. Sampling Site: The emissions test was conducted after a baghouse on a
round stack with a diameter of 53". The sampling ports were placed 27" down
(0.5 diameters upstream) from the top of the stack and 130" up (2.5 diameters
downstream) from the last flow disturbance. Twenty four points were sampled,
twelve though each traverse for 2.5 minutes each for a total testing time of 60

minutes.

Points
ona
Diameter

SOXNOOAWN =

11
12

Probe
Mark

*4,1"
6.6"
9.2Il
12.4"
16.3"
21.8"
37.2"
42.8"
46.6"
49.7"
52.4"
54.7"

*Measurements include a

3" standoff.

N

a"/u

J3D"

e

(>
O

K— 53" —

"




IV. THE SOURCE



\"A THE R

Williams Corporation of Virginia employs a Simplicity batch mix asphalt plant which
is used to manufacture hot mix asphalt for road pavement. The process consists
of blending prescribed portions of cold feed materials (sand, gravel, screenings,
chips, etc.) uniformly and adding sufficient hot asphalt oil to bind the mixture
together. After the hot asphalt mix is manufactured at the plant, it is transported
to the location where it is to be applied. The hot asphalt mix is spread evenly over
the surface with a paver then compacted with a heavy roller to produce the final
product.

The following to a general description of the plant’s manufacturing process: The
cold feed materials (aggregate) are dumped into four separate bins which in turn
feed a common continuous conveyor. The aggregate is dispensed from the bins
in accordance with the desired formulation onto the cold feed system conveyor, to
an inclined weigh conveyor, then to a rotating drum for continuous mixing and
drying at approximately 300°F. The dried aggregate is pulled by a bucket elevator
to the top of a gradation control unit which separates and stores the aggregate by
size. The required amount of each aggregate is dispensed into a weigh-hopper
and from there into a pugmill where the hot liquid asphalt pavement is mixed
thoroughly with the aggregate. The hot asphalt mix is then discharged from the
storage silo through a slide gate into waiting dump trucks which transports the
material to a final destination for spreading. The rated capacity of the plant will
vary with each aggregate mix and moisture content with a 5% surface moisture
removal.

The mixer uses a burner fired with #2 fuel oil to heat air to dry the aggregate. The
air is drawn into the system via an exhaust fan. After passing through the gas
burner, the air passes through a baghouse. The baghouse is manufactured by
Eastern Control Systems. The exhaust gas is drawn through the baghouse and
discharged to the atmosphere through the stack. The design pressure drop
across the tube sheet is 2 - 6 inches of water. The particulate matter, which is
removed by the baghouse, is reinjected into the pugmill.
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..4,“_

N‘“ Piant

1.; wganufacturer of plant _;me, f‘/ to o ”“MW;_V‘

*;’:12.* Designed maxi.mum operating capacity {Zf’*'rb "e”“”g ’i moisi:ure‘

'&'
sa @ Y. MG IR g

'}F > e S 5 ‘}:
t ma:.sture. e
madrf _“.sf.m,?._a R

T ;_,3'-.‘ actual Operation rate®
T 8. Sta:t;up dat__e: Q. F0-FF e i

fammer funi R gyl &

5. ";TYPef“-,.Of.,;f.u'el;A',nse_;ci,:ﬂina_dryer” TR e in i

- v A T 5@?{}’? ﬁ’? y ;:ﬁf-;b’-g’ ) %
6. Quanity of fuel_consumption’ i - e

“Aggregate Y
' v te et wmsY
7. Na.me/t:ype oz. mj,x R Y w § s ¥\t

¢ e Do demmyatd L0

8. Percent asphalt inmix - £ & L

9. Temperature of .asphalt ___ 3/0 o LT * ger i
10, 'si_evc/Sérceningt‘ analysis: 't Passing; bop e E
) L N Y, L '
3/4% L e ' Vo
/2" ek + $200
223535 gaghouse "
" qaprentepd LY

'11._' mnufacturer

. q st ‘*-w S

12. : No. of bags B ﬂq . Type of bags

" el o v A Y O e S

—

wvm—v anpbb b Ik e

b o

13. T Adr to clcth ratio gz,g , g Designed ACFM_

i T o ~1eﬂ-‘ﬂ\' oot

14. ; Square feet of bags - 3?0ij PP RIPL AP SRR I

N

‘ 15. 'rype of cleaning: pulsed j’;e’t az. v Xeverse, ai ‘i [ g5
P [P SV - e ey WM i3 v ’
. plenum pulse - ' other o i B

oy aanpsl L Leck) ST p— e S:RAGR

'16. Cleaning cycle t:i.me | /;fygju v (.owe

717. Interval between cleaning cycle

. _."18”. Pressutcwdrcop acrou baghouse 2 5’ JM - ﬁ a},/eg psi. |
‘ LR THRAGMAD
_ 19. Pulse pressure* on clean:lnq cyclc “’7J"D“"’""’"' . psi. .

e il e A

[ e VL wx.ﬂumsm,n &mwm "
: COMPANY NAME Qzlumm @%g qg {Q. DATE . é- /,ffg? amEa -
‘ o COMPANY REPRESENTATIVE MM‘__ Form #REC-03 il




' COMPANY:NAME:*

' DATA SOURCE_
* - PLANT LOCATION_ *7022"* Gaum® Rdi °%
. PLANT MFG.__ S/ ol 25X

S MIX SPECIFICATION*# o5 ;7/,%

COMPANY . REP,

TCTR

PLANT DATA

4 TE .é/
Am‘omxp

N R R T 1_ .

oo sg o |

19/89.

R

30

augé!u@f 159

PLANT: MODEIJ 4 £72.002

‘ PLANT ’I‘YPE'?'

- OIL" SPECIFICATION #

_ ) ANt w A ST B B i JresiT ;
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V. EQUIPMENT USED



VI. LABORATORY PROCEDURES & RESULTS



B P DURE A P

Field Preparation

A.

Post -

FILTERS: Fiberglass 4" sampling filters are prepared as follows:

Filters are removed from their box and numbered on the back side with a
felt pen. The numbering system is continuous from job to job. The filters
are placed in a desiccator to dry for at least 24 hours. Clean plastic petri
dishes, also numbered, top and bottom, are placed in the desiccator with
the filters. After desiccation, the filters are removed, one at a time, and
weighed on the Sartorius analytical balance then placed in the
correspondingly numbered petri dish. Weights are then recorded in the lab
record books. Three filters are used for each complete particulate source
emissions test and there should be several extra filters included as spares.

SILICA GEL: Silica Gel used for the test is prepared as follows:

Approximately 200 g of silica gel is placed in a wide mouth "Mason" type jar
and dried in an oven at 175°C for two hours. The open jars are removed
and placed in a desiccator until cool for two hours and then tightly sealed.
The jars are then numbered and weighed on the triple beam balance to the
closest tenth of a gram. This weight is recorded for each sealed jar. The
number of silica gel jars used is the same as the number of filters. Silica gel
should be indicating type, 6-16 mesh.

Testing Lab Analysis

FILTERS: The filters are returned to the lab in their sealed petri dishes. In
the lab, the dishes are opened and placed into a desiccator for at least 24
hours. Then the filters are weighed continuously every six hours until a
constant weight is achieved. All data is recorded on the laboratory forms
that will be bound in the test report.

SILICA GEL: The silica gel used in the stack test is returned to the
appropriate mason jar and sealed for transport to the laboratory where it is

reweighed to a constant weight on a triple beam balancs to the nearest tenth
of a gram.

e ¥
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C. PROBE RINSINGS: In all tests where a probe washout analysis is
necessary, this is accomplished in accordance with procedures specified in
"EPA Reference Method 5. These samples are returned to the lab in sealed
mason jars for analysis. The front half of the filter holder is washed in
accordance with the same procedures and included with the probe wash.
Reagent or ACS grade acetone is used as the solvent. The backhalf of the
fiter holder is washed with deionized water into the impinger catch for
appropriate analysis.

D. IMPINGER CATCH: In some testing cases, the liquid collected in the
impingers must be analyzed for solid content. This involves a similar
procedure to the probe wash solids determination, except that the liquid is
deionized water.

E. ACETONE: A blank analysis of acetone is conducted from the one gallon
glass container used in the field preparation. This acetone was used in the
field for rinsing the probe, nozzle, and top half of the filter holder. A blank
analysis is performed prior to testing on all new containers of acetone
received from the manufacturer to insure that the quality of the acetone used
will be exceed the .001% residual purity standard.

SPECIAL NOTE

When sampling sources high in moisture content, (such as asphalt plants) the filter
paper sometimes sticks to the filter holder. When removing the filter, it may tear.
In order to maintain control of any small pieces of filter paper which may be easily
lost, they are washed with acetone into the probe washing. This makes the filter
weight light (sometimes negative) and the probe wash correspondingly heavier.
this laboratory procedure is taught by EPA in the "Quality Assurance for Source
Emissions Workshop" at Research Triangle Park and is approved by EPA.



- 12 -
1 D - IUS ANAL BALAN

The Sartorius balance is accurate to 0.1 mg and has a maximum capacity of 200 grams.
The balance precision (standard deviation) is 0.05 mg. Before weighing an item, the
balance should first be zeroed. This step should be taken before every series of
weighings. To do this, the balance should have all weight adjustments at the "zero"
position. The beam arrest lever (on the lower left hand side toward the rear of the
balance) is then slowly pressed downward to the full release position. The lighted vernier
scale on the front of the cabinet should align with the "zero" with the mark on the cabinet.
If it is not so aligned, the adjustment knob on the right hand side (near the rear of the
cabinet) should be turned carefully until the marks align. Now return the beam arrest to
the horizontal arrest position. The balance is now "zeroed".

To weigh an item, it is first placed on the pan. And the sliding doors are closed to avoid
air current disturbance. The weight adjustment knob on the right hand side must be at
"zero". The beam arrest is then slowly turned upward. The lighted scale at the front of
the cabinet will now indicate the weight of the item in grams. If the scale goes past the
divided area, the item then exceeds 100 g weight (about 3 1/2 ounces) and it is
necessary to arrest the balance (beam arrest lever) and move the lever for 100 g weight
away from you. It is located on the left hand side of the cabinet near the front, and is the
knob closest to the side of the cabinet. The balance will not weigh items greater than 200
grams in mass, and trying to do this might harm the balance. Remember, this is a
delicate precision instrument.

After the beam is arrested in either weight range, the procedure is the same. When the
weight of the item in grams is found, "dial in" that amount with the two knobs on the eft
hand side (near the 100 g lever) color coded yellow and green. As you dial the weight,
the digits will appear on the front of the cabinet. When the proper amount is dialed,
carefully move the arrest lever down with a slow, steady turn of the wrist. The lighted dial
will appear, and the right hand side knob (front of cabinet) is turned to align the mark with
the lower of the two lighted scale divisions which the mark appears between. when these
marks are aligned, the two lighted digits along with the two indicated on the right hand
window on the cabinet front are fractional weight in grams (the decimal would appear

before the lighted digits) and the whole number of grams weight is the amount "dialed in”
on the left.

In general, be sure that the beam is in "arrest" position before placing weight on or taking
weight off of the pan. Qon:t "dial in* weight unless the beam is arrested. The balance is
sensitive to even a hand on the table near the balance, so be careful and painstaking in
every movement while weighing.



Form RECH#8 SAMPLE ANALYTICAL DATA FORM

plant Location W‘ﬂw “ﬂﬁ 2{ Ma : Relative humidity in lab 50 o

Sample Locatlon_CApAA&kL Voo Density of Acetone (pa) .7857 mg/ml
Blank volume (V) 20O ml

Date/Time wt. blank &- /15-87, §i30nm Gross wt. 99,9357 mg

Date/Time wt. blank 4-/5-%9, 3100 pm Gross wt. 99,7261 mng

Ave. Gross wt. 99,924D mg

Tare wt. 99.9215 mg

Weight of blank (mgp) 0e004S ng
Acetone blank residue concentration (Cz) (Ca) = (Map) / (Va) (pa) = (o-09002%6 mg/q)
Weight of residue in acetone wash: Wy = Cy Vaw Pa = l-=eozk) (300 ) (0-7957) = (o-0%3)

Run § /( rRun 4 A | Run $ 3

Acetone rinse volume (Vay) ml 300 o0 IO O
Date/Time of wt 6-/5-89, Umam Gross wt g 159. 4548 157150 § 134436 14
Date/Time of wt_A-/5-8%, 5/00sm Gross wt g 1894550 1157, |5 1O 134 3614
Average Gross wt g 159, 4549 1571909 343614 |
Tare wt g 159,4235 1157 /A8 1343404 |
Less acetone blank wt (Wa) g 0.006% ¢.006% | 0.006%
Wt of particulate in acetone rinse (my) g 0056 o-ol$8 0+ Ol4A

Filter Numbers # FK3yo4d |ST 33T _(S7 3390 |
Date/Time of wt §-/$~§9", & /30 4 Gross wt g 0.5350 J0«53HS |0.53/5
Date/Time of wté-/S-S“i." 3! 00 pny GLOSs wt g 0,533/ 033U T 10°531%

' Average Gross wt g 0,530  [2.534% 0.35211 6

Tare wt g .5 333 052297 |0.529%

Weight of particulate on filters(s) (mg) g 0.0 |o.0049 0, 002|
Weight of particulate in acetone rinse g 0.0256 | 0.0I5¢ . | 0.01H2
Total weight of particulate (mn) g 00373 | 00207 | 00163

-

Note: In no case should a blank residue greater than 0.01

mg/g (or 0.001% of the blank weight) be subtracted from
the sample weight.

Remarks .

[P

Signature of analystmsignature of reviewer_ ¢ ) iy (M\;,\‘



W lnia Corp ol \) o L-12-85

RUN 1:

RUN 2:

RUN 3:

Company Nahe Date

REFERENCE METHOD 3: GAS ANALYSIS BY FYRITE

FUEL F, FACTORS
WOOD 1.0540
BARK 1.0830
ANTHRACITE 1.0699
BITUMINOUS 1.1398
LIGNITE 1.0761
OIL 1.3465
GAS 1.7489
PROPANE 1.5095
BUTANE 1.4791

0% = 20.9 - [F, X CO,%]

RUN #1:, 13.0Q= 20.9 - [L3Y5x 5.83]

RUN #2: b = 20.9 - [L.3465 x 4.6

RUN #3 15.0b = 20.9 - [L.345 x 4.33]

co, _ (o CO,y (,  co, 3.5 ave. 5.83

O _12.% o, _I3.49 ave. _j3.04
Npy BLIE Ny 81,18 N, _.0) ave. _Rl X

co, _ 4 o, _ 4.5 con _ 55 ave. _H67
o _I15.51 o, _14.84 o, 1349 ave. Yol
N, _B049 wn, _ ROl N, _BLOI ave. gOI2

CO,, H €O,y 5 co, _ 4 ave. _H.33

Op 15:51 op  _14.0 15.5\  ave. _15.06
N, 3044 wn, _%0.93 wn, _9049 ave. 80.60



Vil. CALCULATIONS



1.
2.
3.
4.
5.
6.
7.
8.

9.
10.
11.
12.
13.
14.

15.
16.

17.
18.
19.
20.
21.

22.
23.
24.
25.

WILLIAMS CORPORATION OF VIRGINIA
S8UFFOLK, VIRGINIA

SAMPLING TRAIN DATA

Sampling time, minutes

Sampling nozzle diameter, in.
Sampling nozzle cross-sect. area, ft2
Isokinetic variation

Sample gas volume - meter cond., cf.
Average meter temperature, °r

in.
Total particulate collected, mg.

Avg. oriface pressure drop, H,O

2

VELOCITY TRAVERSE DATA

Stack area, ft?
Absolute stack gas pressure, in. Hg.

Barometric pressure, in. Hg.

Avg. absolute stack temperature, R®
Average -\/vel. head, ( Cp= .81)

Average stack gas velocity, ft./sec.

S8TACK MOISTURE CONTENT

Total water collected by train, ml.
Moisture in stack gas, %

EMISSIONS DATA

Stack gas flow rate, dscf/hr.(000's)
Stack gas flow rate, cfm
Particulate concentration, gr/dscf
1b/hr
Particulate concentration, 1lb/mBtu

Particulate concentration,

ORSAT DATA

Percent CO

2
5 by volume
Percent CO by volume

Percent Nz

by volume
Percent O

by volume

SUMMARY OF TEST DATA

6-12789
RUN #1

start 08:24
finish 09:47
© 60.0
D .2800
A .000428
I 99.2
v 40.132
Tm 552
dH 1.42
Mn 27.30
A 15.30
Ps 30.41
Pbar 30.41
TS _ 670
-\/dP 0.64
Vs 39.87
Vic 203.00
Bws 19.50
Qsd 1415
acfm 36601
Cs 0.0107
E 2.16
B! 0.00000
CO2 5.83
02 13.04
CO .00
N2 81.12

6-12-89

RUN #2

10:45
14:52
60.0
.2800
.000428
97.4
43.811
565
1.57
20.70

15.30
30.41
30.41
688
0.69
43.49

192.20
17.87

1534
39924
0.0076
1.67
0.00000

4.67
14.61
.00
80.72

Format:

6-12-89
RUN #3

15:57
17:00
60.0
.2600
.000369
100.3
39.610
565
1.26
16.30

15.30
30.41
30.41
676
0.71
44.56

197.80
19.75

1563
40906
0.0066
1.47
0.00000

4.33
15.06
.00
80.60

summryR3



WILLIAMS CORPORATION OF VIRGINIA
SUFFOLK, VIRGINIA

13.6

RUN

Vin(stad)

RUN

Vin(std)

RUN

Vi (std)

P aH
Tsta)y|| P3F * 13.6
v
m
Tm P (stq)

= 17.64 in.Hg

YV

m

Dry Gas Volume

P dH
bar + 13.6

T

Dry Gas Volume through meter at standard conditions, cu. ft.

Dry Gas Volume measured by meter, cu.
Barometric pressure at oriface meter,

Standard absolute pressure, (29.92 in.

ft.

Absolute temperature at meter °r.

Standard absolute temperature ( 528°R).

Hg.) .

in. Hg.

Average pressure drop across oriface meter, in. HZO.

Dry gas meter calibration factor.

Inches water per inches Hg.

(17.64) (1.002) ( 40.132)

(17.64) (1.002) ( 43.811)

(17.64) (1.002) ( 39.610)

-

e

1.42

(30.41) + —737<
552

1.57

(30.41) + —5%¢
565

1.26

(30.41) + —33%¢
565

39.212 dscf

41.837 dsct

37.797 dscf

Format: dgmR3



WILLIAMS CORPORATION OF VIRGINIA -
SUFFOLK, VIRGINIA

17

Total Contaminants by Weight: GRAIN LOADING

]
Particulate concentration Cq gr./dscft.

Where:

Run 1:

Run 2:

Run 3:

qr
0.0154 ng

Concentration of particulate matter in stack gas, dry
basis, corrected to standard conditions,gr./dscf.

Total amount of particulate matter collected, mg.

Dry gas volume through meter at

cu.

ft.

0.0154 % _3%:.’3%%:
0.0154 ;‘;‘é _4%?3%3:
0.0154 %g ﬁ:

standard conditions,

0.0107 gr./dscf.

0.0076 gr./dscft.

0.0066 gr./dscft.

Format:

csR3



WILLIAMS CORPORATION OF VIRGINIA - 18 -
SUFFOLK, VIRGINIA

Where:

%COo

M, = 0.44(

i Run 3:

My = 0.44(

M, = 0.44(

Run 2:

Dry Molecular Weight

My = 0.44(%C0,) + 0.32(%0,) + 0.28(%CO + 3IN,)

Dry molecular weight,lb./lb.-mole.

Percent carbon dioxide by volume (dry basis).
Percent oxygen by volume (dry basis).

Percent nitrogen by volume (dry basis).
Percent carbon monoxide by volume (dry basis).

Ratio of O2 to N2 in air, wv/v.

Molecular weight of N, or Co, divided by 100.

Molecular weight of 0, divided by 100.

2

Molecular weight of CO, divided by 100.

2

5.83%) + 0.32(13.04%) + 0.28( .00% + 81.12%) = 29.45
4.67%) + 0.32(14.61%) + 0.28( .00% + 80.72%) = 29.33
4.33%) + 0.32(15.06%) + 0.28( .00% + 80.60%) = 29.29

1lb

lb-mole

1b

lb-mole

1b

lb-mole

Format: mdR3



WILLIAMS CORPORATION OF VIRGINIA
SUFFOLK, VIRGINIA

YCstaq

Vv =
WS9sta

Where:
0.04707

0.04715

Run

Run

Conversion factor, ft.3/m1.

Conversion factor, ft.3/g.

- 19

Water Vapor Condensed

0.04707

0.04715

Volume of water vapor condensed (standard conditions), scf.

Volume of water vapor collected in silica gel (standard

conditions), ml.

Final volume of impinger contents less initial volume, ml.

Final weight of silica gel less initial weight, g.

Density of water, 0.002201 lb/ml.

Ideal gas constant, 21.85 in.Hg. (cu.ft./lb.-mole)(oR).

Molecular weight of water vapor, 18.0 lb/lb-mole.

Absolute temperature at standard conditions, 528°R.

Absolute pressure at standard conditions, 29.92 inches Hg.

Ve (std)
Vwsg (std)

Vuc (std)
Vwsg (std)

Ve (std)
szg(std)

= 8-

(0.04707) (
(0.04715) (

(0.04707) (
(0.04715) (

(0.04707) (
¢0.04715) (

192.0)
11.0)

186.0)
6.2)

188.0)
9.8)

9.0
0.5

cu.ft
cu.ft

8 cu.ft
3 cu.ft

8 cu.ft
5 cu.ft

Format:

vaporR3
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WILLIAMS CORPORATION OF VIRGINIA
SUFFOLK, VIRGINIA
Moisture Content of Btack Gases

Vwe td + szg
B - st std X 100
ws Vwc + sz + Vm
std Istd std

Where:
Bws = Proportion of water vapor, by volume, in the gas stream.
Vm = Dry gas volume measured by dry gas meter, (dcf).
Vwc = Volume of water vapor condensed corrected to standard
std conditions (scf).
Vs = Volume of water vapor collected in silica gel corrected to
Ista standard conditions (scf).
Run 1:
_ 9.0 + 0.5 =
B.s = T8.0 + 0.5 + 39.212 X 100 = 19.50%
Run 2:
_ 8.8 + 0.3 _
Bus = 8.8 + 0.3 + 41.837 X 100 = 17.87 3
Run 3:
_ 8.8 + 0.5 =
Bys = T8.8 + 0.5 + 37.797 X 100 = 19.75%

Format: bwsR3



WILLIAMS CORPORATION OF VIRGINIA_
SUFFOLK, VIRGINIA
Molecular Weight of S8tack Gases

Ms = Md (1- Bws) + 18 ( Bws )

Where:

M, = Molecular weight of stack gas, wet basis, (lb./lb.-mole).

My = Molecular weight of stack gas, dry basis, (1lb./lb.-mole).
Run 1:

M, = 29.45 (1 - 19.50 ) + 18 ( 19.50 ) = 27.22 (lb./lb.-mole)
Run 2:

Mg = 29.33 (1- 17.87 ) + 18 ( 17.87 ) = 27.31 (lb./lb.-mole)
Run 3:

M_ = 29.29 (1- 19.75 ) + 18 ( 19.75 ) = 27.06 (lb./lb.-mole)

Format: msR3



WILLIAMS CORPORATION OF VIRGINIA - 22 -
SUFFOLK, VIRGINIA

Stack Gas Velocity

B ] T
V. =K c_ | =\ | ap avg. s(avg.)
s PP \ =\ —_—
| L \\\ P. M

s s
Where:
VS = Average velocity of gas stream in stack, ft./sec.
_ —1

K, = 85.49 ft/sec |(g/g-mole)-(mm Hg) / (°K)( mm H0| /2
Cp = Pitot tube coefficient, (dimensionless).
aP = Velocity head of stack gas, in. H,0.
Pbar = Barometric pressure at measurement site, (in. Hg).
Pg = Stack static pressure, (in. Hg).
Ps = Absolute stack gas pressure, (in. Hg) = Pbar+ Pg
Pstd = Standard absolute pressure, ( 29.92 in. Hg ).
ts = Stack temperature, (of).
TS = Absolute stack temperature, (OR). = 460 + ts.
MS = Molecular weight of stack gas, wet basis, (lb/lb-mole).
Run 1:

670

V = (85.49) ( .81) ( 0.64) —\\ = 39.87 ft/sec.
\| (30.41) (27.22)

Run 2:

688

V = (85.49) ( .81) ( 0.69) —\\ =  43.49 ft/sec.
\| (30.41)(27.31)

Run 3:

676

V = (85.49) ( .81) (.0.71) =  44.56 ft/sec.

_\\
\| (30.41)(27.06)

Format: vsR3



WILLIAMS CORPORATION OF VIRGINIA - 23 -
SUFFOLK, VIRGINIA

Btack Gas Flow Rate

—— — T ! P
Q.4 = 3600 1 - B, v, A _ng 2
- ] stk std
Where:
Qsd = Dry volumetric stack gas flow rate corrected to
standard conditions, (dscf/hr).
A = (Cross sectional area of stack, (ft.z).
3600 = Conversion factor, (sec./hr.).
tS = Stack temperature, (of).
Ts = Absolute stack temperature, (°R).
TStd = Standard absolute temperature, (528°R).
Pbar = Barometric pressure at measurement site, (in.Hg.).
Pg = Stack static pressure, (in.Hg.).
Ps = Absolute stack gas pressure, (in.Hg.); = Pbar + Pg
Pstd = Standard absolute pressure, (29.92 in.Hg.).
Run 1:
= - 528 30.41 |_ dscf
QSd 3600(1 +1950 )( 39.87)( 15.30) 670 29.92 1415956.8 hr
Run 2:
= - 528 30.41 |_ dscf
Qsd—3600(1 1787 ) ( 43.49)( 15.30) 688 59.92 |~ 1534565.7 hr
Run 3:
- - 528 30.41 |_ dscf
QSd 3600(1 .1975 ) ( 44.56)( 15.30) 676 29.92 |= 1563602.0 hr

Format: gR3



WILLIAMS CORPORATION OF VIRGINIA
SUFFOLK, VIRGINIA

Where:

( Cg) ( Qg

7000 gr./1b.

Emissions rate, lb/hr.

1b. / hr.

Concentration of particulate matter in stack gas, dry

corrected to standard conditions, gr/dscft.

Dry volumetric stack gas flow rate corrected to

standard conditions, dscf/hr.

( 0.0107) ( 1415956.8)

7000

( 0.0076) ( 1534565.7)

7000

( 0.0066) ( 1563602.0)

7000

1b. / hr.

1b. / hr.

1b. / hr.

Emissions Rate from Btack

basis,

Format: eR3



WILLIAMS CORPORATION OF VIRGINIA - 25 -
SUFFOLK, VIRGINIA Isokinetic Vvariation
0.002669 V. + Vv T P + dH 13.6
C - tee w et p /T (R / 13.6)
] | 60 © Vs Ps An L
Where:
I = Percent isokinetic sampling.
100 = Conversion to percent.
Ts = Absolute average stack gas temperature, °R.
0.002669 = Conversion factor, Hg - ft3/m1 - °r.
Vie Ttl vol of liquid collected in impingers and silica gel, ml.
Tm Absolute average dry gas meter temperature, °r.
Pbar = Barometric pressure at sampling site, (in. Hg).
dH Av pressure differential across the oriface meter, (in.Hzo).
13.6 = Specific gravity of mercury.
60 = Conversion seconds to minutes.
© = Total sampling time, minutes.
Vg Stack gas velocity, ft./sec.
PS = Absolute stack gas pressure, in. Hg.
An = Cross sectional area of nozzle, ft2.
Run 1:
(0.002669) (203.00) + —322132 |44 49 , 1.42
552 i 13.6 |
T = (100)( 670 )| &5 ( 60.0 ) ( 39.87 ) ( 30.41 ) ( .000428 ) |~ 99.2%
Run 2:
_43.811 [, 1.57 |
(0.002669) (192.20) + 565 _32.41 + 13.6 |
I = -
(100) ( 688 )| G0 ( 60.0 ) ( 43.49 ) ( 30.41 ) ( .000428 ) 97.4%
Run 3:
39.610 [.. 1.26 |
. (0.002669) (197.80) + —=Z=2 _33.41 + 136 |
= (100) ( 676 )| &5 ( 60.0 ) ( 44.56 ) ( 30.41 ) ( .000369 ) | 100.3%
Format: iR3
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RAMCON ENVIRONMENTAL CORPORATION

Plant W ii'linms Cepo or Ullccu'a M=A.9/ Ambient Temperatwre _ (p8°F v | R
. . Barometric Pressure 3o 4/ mw Qw?.&a.po
Location  Chespreace , VA, Assumed Moisture, ¥ ,74. wnw|200 549, (S
Operator F.C. KUHN 55 Probe Length, m(ft) 577 oweex| ;69 | |1.05
Date b-13 %9 _ Nozzle Identification No.  opop¥27¢ -
Run No. \ Avg. Calibrated Nozzle Dia., Cb ). 2%, 294/, 250
Sample Box No. 3 27) Probe Heater Setting 4
Meter Box No. ~ L 349 3¢ C-100 Leak Rate, m3/min. (cfm) ,onf (). &°7
Meter H @ i.54 0 Probe Liner Material 3/c sTAsnNless
C Factaor OO X /30 Static Pressure, mm Bg(in.B)4, 2o S
Pitot Tube Coefficient Cp_ . % i . ’ Filter No. FK-340H L. 5333
Schematic of Stack Cross Section
T STACK |VELOCITY | PRESSURE @S GAS SAMPLE TEMP. |FILTER  |GAS TEMP LVG
SAMPLING | VACUUM TEMP HEAD DIFF. ORF. | SAMPLE | AT DRY GAS METER |HOLDER | CONDENSER OR
TRAV. PT | TIME (Ts) (Pg) |MIR VOLME | OF TEMP IAST IMPINGER
NO. | (8)min. in. Hg oF | in H20 | in H20 f£t3 Inlet Outlet °F °F
\
B e | 70 | o5 | L1t B 30 | 76 | 270 | 50
z| 829 | 190 oY 2= |252.50) 8% o 29 | 50
3] 93130 | RAOO O2- o6, |asan] 92 7 276 50
yl €3 J 205 D7 20 253.3¢ | 94 ¢ 270 50
s1 8330 \ 210 08 23 lask.or| 9% 76 270 50
o | %39 /.5 2o 1D .29 254,98 | 98 78 270 So
2ledtzo | 2.5 | 205 | 4Y .3 l256.56 | 102 0 | 2720 | so
3| 944, 3 ] ais L5 1.9 258.67 | 104 go 270 50
9| @46.30] 3 25 .70 2.0 |2ce.s7 | woH g0 370 50
ol %4y Y 215 l.0D 2.9 |aez.da| o6 | S0 | 270 50
nl s5.3| 4.5 215 |, 2 3.5 |26.39 ] 106 g2 270 50
: 2] 954 . 5 230 1.5 H.y 269.26 | 106 > 2720 50
1 )
@ 1 a3 210 .17 1.2 21.84 | 94 Y 276 50




Form #REC-06

_ wbgncz emissions test log shcet, cont. DATE @.\ \w \Nm.\ronz:zg\aﬁﬂ NO. \
TRAVERSE |SAMPLING | vacuum | STACK VELOCITY ORFICE DIFF. CAS GAS SAMPLE TEMP.('F) |  SAMPLE IMPINGER
POINT TIME zm Hg TEMP HEAD PRESSURE VOLUME BOX TEMP. TERP
| o(min) | (dn. He) | T (°F) 8Ps (in K20)| - &M (in K20) ¥m (1t3) in out (*f) (°F)
2| 902 3 230 79 2-3 273.85 | jod | 84 270 So
3| q04.30 2.5 L25 b2 j. ¥ 276.00| 10% cgel 270 s o
Y| 467 2.5 | 225 | ,53 1,5 27% .00 | 108 3L 270 So
s|aeisel 2.5 | 220 S 1.5 279.95 | lio 34 | 270 50
Ll 912 2.5 220 g 1LY 231,83 LD 4 270 50
9 a0 2.5 220 .29 34 2€3.29 | 110 7 270 so
A ¢l 97 2.5 ais 33 9 b 284.¢2 | 110 gY 270 So
_E 1t9.30] 2.5 215 4o 1.2 12%6.5S3 | \iL 34 220 Se
w| 922 3 200 M7 [.4 2%8.33 | L2 2 270 50
.Lm/‘ 1|l 92430 2.5 00 (35 1.0 290.1 | 2 &y 270 So
- H\w,h 2.5 1195 | 33 9 1291.633| 92 | 9o 260 55
F. e @i&i@ T




S
RAMCON ENVIRONMENTAL CORPORATION

Plant bmm»mmxo Coy 9\&\9 h=2.91 Ambient Terperature ] 3 °F | Wi | et
Barametric Pressure 3o, /" m| 3 )
gﬁu.g EKGF QDr v Assuned Moisture, ¥ 7 N.|I|: maTIAL NM% &MMW.A\W
m C. ML 52 Probe Length, m(ft) 5 crwmec| (g | 4.20
cmﬁm P.w -59 ————1_Nozzle Identification No. .opo 437
. O J: Avg. Calibrated Nozzle Dia., (in.) ,zsd.Z2%f.c%o
s Probe Heater Setting 5
_ |_Leak Rate, m3/min. (cfm) LA
” . | Probe Liner Material 3ie Stadless
150 Static Pressure, mm Hg (in.Hg)+.05
Filter No. 357 -33%9 53297
Schematic of Stack Cross Section
SIACK  |VELOCITY | PRESSURE @S GAS SAMPLE TEMP, |FILTER | GAS TEWP LVG
SAMPLING | VAcUUM TEMP HEAD |DIFF. ORF. | SAMPLE | AT DRY GAS METER |HOLDER  |CONDENSER OR
TRAV. PT | TIME (Ts) (Pg) [MrR VOLUME °p TEMP IAST IMPINGER
. NO (8)min. in. Hg °¢° | in H20 | in H0 ft3 Tniet | Outlet °F oF
Y ) esaee] | 90 | .29 2, Pl ae | 20 | 270 50
2| 1050 ) 23> | 1D 29 293 32| lox | 9o 272 So
3] 10s52.3a) 1.5 2351 12 .35 [294.22] 106 | GO 270 s o
Y| oss L ) 215 oY 12 {29495 6% 20 270 | so
O - . J@
WW s Pl 75 | a3 | .38 |sasqal 9f | 9% | 265 | s0
ol i 1s |25 | 49 55 1963% | 104 | 94 | 250 | 55
5 [ 22251 1s 230 | 33 | 96 [29852] we | 94 [2¢o | 55
g | Zos > 230 | Ho .3 1300.30]| 12 | 44 | 270 SS
g | fm ] 2.5 | 235 Ll 1.8 |3236] (o | a4 | 270 | 55
Ars ‘
0| e 3 285 | Y L9 134.50] U8 | 84 | 270 | 55
1i7.3 -
] baa| 3 830 | 77| 2.2 [3067249] us | 94 | 200 | 55
| 5% 3,5 [ 230 | .% 2. 1308.07] yg | 94 | 27c 55
A ovo
V2 s [ 935 s | 1,3 |Bwes | % | 46 | 270 | SS




Form #REC-06

- 29 —

. RAMCON emissions test log sheet, cont. DATE (- ND\NQ rnﬁ.,ﬁnzn.\pﬁbdﬂmc.. TEST NO. w
TRAVERSE |SAMPLING | vacuum | STACK VELOCITY ORFICE DIFF. CAS GAS SAMPLE TEMP.('F) | SAMPLE IMPINGER
POINT TIME zm Hg TEMP HEAD PRESSURE VOLUME BOX TEMP. TEWP

| o(min) | (dn. Hg) | T5(°F) APs (in. H30)| -~ &M (in.H20) ¥m (ft3) in out (°F) ('F)
21 92703 3 235 52 1. S 312,97 11K 96 2o 55
3| 230 3 235 le 2.0 3i5.13 | Ao | AC 27 55
¥l 272.3| 2.5 230 2y |. 2 316.9% | [R2 | 9¢ 270 55
<l 235 2.5 230 A (. 2 318.63| 122 | 96 270 55
el 217 3 235 A1 2.0 320,%| 124 | 9¢ 270 55
5| a0 2.5 235 | 53 .5 322.7¢ | 124 | 9¢ 270 55
g1 2623 3 40 , 69 2.0 32q49s | 124 | 9% 270 55
ql| 2us 2 240 | ,92 2.7 3045 | 124 | 98 270 55
ol 238 # 2o | | 3,2 |32.4%8 | 124 | 98 276 | 55
11250 A 235 | )\ 3 3.8 33347 | 125 | 9% 2720 55
2] 252,30 3 236 | .72 2.3 |335,572| 12% | 9% 270 =S

&.b
W_N. m s g — AT TAN E@@Y@E .




RAMCON ENVIRONMENTAL CORPORATION

Plant W titams Copp .on VA . %
Location h?.ﬂg‘o&}&ﬁﬁ VA. .y

Operatar — F-C . KW /Al ' i

Date C-12 %S

Ran No.

3

Sample BoX NO. _—4€F0tCs 3 ~C=ion TF

Ambient Temperature
Barametric Pressure 7z, | mw

Probe Length, m(ft)
~Nozzle Hmmﬂﬂpmunmﬂbs zo

Assuned Moisture, ¥ 20

@o\ Ji.....“. .ra..w..ow.
388 |544,90

wnn| 200 53510
m3i [ %% 9.80

mﬂoum Heater Setting
|_Leak Rate, m3/min. ama\ .

Meter Box No.
Meter H @ wn.oum Liner Material
C Factor . Static Pressure, mm
Pitot Tube icient Cp___, g /9 ‘m=2.25 Filter No. _ §57 -
Schematic of Stack Cross Section
STACK VELOCITY PRESSURE GAS GAS SAMPLE TEMP. |FILTIER GAS TEMP LVG
SAMPLING VACUUM TEMP HEAD DIFF. ORF. SAMPLE AT DRY GAS METER |HOLDER CONDENSER OR
TRAV. PT | TIME (Ts) ( Pg) MIR VOLUME °F TEMP LAST IMPINGER
___No. 85%. in. Hg °F in H20 | in H20 Amonw Inlet | oOutlet °F °F
4y g [Blgpe 2 20 | .7 1.5 PBgmsl 98 7¢ | Ao Fle)
2_| 4.3 2 2| SH 1.2 1339.33 | o QL Ao K=Ye)
3| dos 2 210 | (3 1.4 |34L20 | ud 9 2o Go
Y1 407.7.1 2 210 L 95 329, ] e ad | 2o X
s | “Hio 2 205| ,30 bf 34408 | 1o 94 260 o
6| $g3e| )5 | 200 | 24 | .54 |3s2s| e | ¥ | 2o | &0
7| Hus 2 205 | ,52 )2 |94 lle | 14 | Q0o | GO
3 | w730 | 25 | Q1o | LG 134898 | Wg | 94/ | 260 | (O
g | #3o 3 215 , 83 2.0 3516 U3 24 | Qo X
| 4233 551 2201 1D 23 PBs3n|\20 | 94 | 2o | o
| H2s H 12201 |6 3.6 3568 | 18 | 96 | 260 |. GO
izl uer3el 3 | 220 ] a3 | 20 Isssde]| e | 44 | e | 6O
o) r% .s | Apo | 20 99 13sa.f 1o | Y | Ao | GO




Form #REC-06

t ; |
RAMCON emissions test log shect, cont. DATE @txb ¥4 LOCATION §Hmﬂ NO. ‘w

Y4

TRAVERSE |SAMPLING | vacuwm | STACK YELOCITY ORFICE DIFF. CAS GAS SAMPLE TEMP.('F) |  SAMPLE IMPINGER

POINT TIME zn Hg TEMP HEAD PRESSURE YOLUME BOX TEMP. TEup

o(min) | (in. He) | T (°F) APs (in K0~ &M (in.H70) Vm (1t3) in out (°f) (°F)

2 | 435 2 al5 31 .70 loo | 12 | 96 2l o
3[430.30 | 2 220 | 19 A3 36204 | lite | 94 | 2o Co
| Yo [5 | 225 1] S 136279 e | 24 | d¢eo o
sl y9a3el L5 | 235 | 13 ,29 363.02 | 1l | 9% | Qéo bo
¢| Y45 LS 235 | ,l0 23 1364.33 ] |1 94 260 bo
7| 20| 2 225 | ,37 83 3,573 | e | 94 2o GCo
g | 450 2.5 220 | 45 .o  1361.32 | g | 94 2o 6o
q|452.301 2.5 | Q2o 53 |, 39.02 | 120 | 9¢ Ao bo
| 455 | 2.5 | 225 | (@ .S 370.93 | /o | Go 2o 6o
| 45730] 3 230 | 74 .7 13728922 126 | 96 | 26o A%
iz| Seo0 | 3.5 | 23c | I 2.5 1375345 iRo | 96 | 2¢o0 & o

o e B




Vill. FIELD DATA



IX. CALIBRATION
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METER BOX CALIBRATION DATA AND CALCULATION FORM

e _3-20-89

Barometric .pressure, Pb = 2 9 30 in. Hg

" (English units )

cloo
Het;.er box nul;nber 68 C’ 33(9

Calibrated by F. ’<U—Ra«

~ Gas volume | Temperature

Orifice | Wet test | Dry gas | Wet test D as meter

manometer | meter meter meter Inlet |Outlet } Avg |Time

s:(:z;igt:g | (v"‘;, ("a;' (c)), (tdi), (tdo), (t4),] ), v, swe,
in. Ho | £t Ot °F | °F | °F °F |min e B0 o
5 | 5 Evi P |24 | 98 s |0l 1.497 10439
1.0 5 3“"“__@3 5 P28 | 9 19.33] 1001 [1ud7
t-3 o P by [PRor P48 | 86501373 ] 1esz néag_kﬂj;
20 | 10 BSET] 0 1850 %90 | &5 192 Locol1.s4l ege2
z0 | w0 w9 (371957100 (9.9 ] teau |1.574 ] 1.0
4.0 10 a8 | 3 *’"’16 82.5 | 8.57] 1,00t 1,taot | 1. 18]

Avg | |.002] 1.540

roodl I O Yy Bylty + 460) _ _0.0317 AR [wr

r0| 13-6 | VR, + 3y (¢ v ey T Py (tg *+ 460) | Vg

0.5 |0.0368]-

1.0 [0.0737

1.5 |o0.110

2.0 10.147

3.0 j0.221

4.0 10.294

? If there is only one thermometer on the dry g;s' meter, record the temperature

under t .-

4

Form #REC-02

Quality Assurance Handbook M4-2.3A (front side)
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- 34 -
STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date 6" ‘S- g q

Themocouﬁle number HO+ k)0¥
Ambient temperature &O °C Barometric pressure o) ng’in. Hg
Calibrator S T,L,UW*Q/\ Reference: mercury-in-glass L/
other
) Reference Thermocouplg—
Reference thermometer potentiometer Temperatureb
point Source? | temperature, temper’?ure ' difference,
number (specify) V4 %
N e butr| 32 32 o
o
A duevo | A00 20 0
. £ 0 O
_ C O VEYY 3SO 3 |
} | oo | ec | o
5 aeb-d| 68 °F
[L-12- ¥

a’fype of calibration system used.
b
(r

ef temp, °C + 273) - (test thermom temp, °C + 273)] 100<1.5%

ref temp, °C + 273

Quality Assurance Handbook M5-2.5
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

4 e - 4

Date 5 S ?c, Thermocouple number C,@NM / 4}”' ,Q,l
: /

Ambient temperature 20 °C Barometric pressure 33. ?? in. Hg

Calibrator Szﬂij(ggmnA Reference: mercury-in-glass L~

other
- S
Reference Thermocouple
Reference thermometer potentiometer 'l'emperaf:.ureb
point Source? | temper ture, temperature, difference,
number (specify) °; o o 0 %

& Choo buth| 32 32 o

C  |oven 3 50°TF 3¢5 9 °
. ) '
D |aehiest| 03 6% &

(9—-\;)\-?0‘ .

e of calibration system used.
b (ref temp, °C + 273) - (test thermom temp, °C + 273)] 100<1.5%
ref temp, °C + 273 =TS

Quality Assurance Handbook M5-2.5
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date 5‘— S- 8 e‘ Thermocouple number S3
Ambient temperature 120 °c Barometric pressure QQI QG{ in. ‘Hg
/
Calibrator LA Reference: mercury-in-glass v
other
Reference Thermocouple
Reference thermometer potentiometer Temperatureb
point Source? | temperature, temperature, difference,
number (specify) ° o [ %

N T Mth 32 32 o 7
o WJ 213 Sl S, 70

S zfj 3 2% | SO

0
oy

N Anbien™| (8 ° L ¥ O
RNESI

aType of calibration system used.
{

ref temp, °C + 273) - (test thermom temp, °C + 273)]
ref temp, °C + 273 100<1.5%.

Quality Assurance Handbook M5-2.5
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RAMCON ENVIRONMENTAL CORPORATION
Lear Sieglet Stack Samgler

Nozzle Diameter Calibration

Date Signature
Nozzle No. Average Diameter Nozzle No. Average Diameter
1 7
2 8
3 9
4 10
5 11
6 12
Pitot Tube Calibration (S Type) (L - 9,:.1
Pitot Tube Identification No. < 3 pate S !
Calibrated by: :Sraﬁr\ Lran
"A" SIDE CALIBRATION
dp std Ap (s)
cm H20 cm Hp0 DBVIAIION
Run No. (in. H,0) (in. Hp0) Cp(s) Cp(,)-cP(A)
1 I, W 1, < R o.of
2 OJ%O 109 ,Q,L A 0|
k) ,:6 ,El‘l ,80‘:, 'A('O’
r L
| T, (SIDE A) Lo
"g" SIDE CALIBRATION
Ap std Ap(s)
cm H20 ca Hy0 DEVIATION
Run No. (in. H20) in. H20) Cp(s) Cp(s)-Cp(B)
1 |, 2.0 .80 [.816 | 42
2 0. %0 |, & CEL6 | L, 2
{ 3 D S S / 8 ’ Qc)” L O
T, (sme B) |, Bl
3 -
L|cp(s)-Cp(A OR B) |

AVERAGE DEVIATION = (A OR B) = }

Form No. EED-17-1

3

|Cp(SIDE A)-Cp(SIDE B) | «MUST BE < 0.01

Cp(s) = Cp(atd)v Kg;&a

+MUST BE< 0.01
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Form No.

- 38 -
RAMCON

Lear Siegler Stack Sampler

Heating Probe Calibration

EED-17-2

Probe No. S 3 Probe Length

Date of Calibtationg"j ,961 Signature

Name of Company to be tested

S

é52»vr~‘7-(;2A»~¢a

Note: 3 ft. probe - 5 min. warmup
6 fr. probe - 15 min. warmup
10 ft. probe - 30 min. warmup
Calibration flow rate = .75 CFM

3504
) 3004
§§
250
8 I
[l
E§ 200":53“?%
3]
2 300
[~
-9
150 \
Tw e
"TN (vﬂ.lr / Lo
100
50
0 2 4 | 6
PROBE HEAT SETTING (Z)





