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L INTRODUCTION AND TFST DESCRIPTION

On August 9, 1985 Guardian Systems, Inc. performed a short partxculate

‘emissions test on the Coke Battery #'s 5 & 6 Positive Pushing Control System of

Alabama By-Products Corpration located in Tanrant, Alabama. The purpose of

this short test was to determine if the same conditions existed as those during the

compliance test. This test was conducted in accordance to the rules and

regulating expressed in the Code of Federal Regulations, Title 40, Section 60,
Reference Methods 1-5 as amended.

The Push Control System consists of a movable hood assembly which

- - travels with the car and a baghouse for particulate removal. The damper on the

baghouse fan is closed when not in use and is open by radio control when the coke
is pushed. The sampling time for particulate emissions started when the pusher

" machine ram began moving forward and stopped when the emissions captured were
collected by the baghouse. Only one push was sampled per-traverse point and the

sampling time varied for each push. " Visible Emissions were monitored at the

: pushing emission control device outlet (stack) and at the pushing operation around

the battery by Jefferson County Health Department Personnel.

The :following personnel were present during the actual field sampling and
represented the companies indicated: s

Mr. J.D. Duren Alabama’'By-Products Corporation
Mr. ‘Buddy Wolfe Alabama By-Produets Corporation
Ms. Veda Hampton ' Jefferson County Health Dept.
‘Mr. Frank Cargo Jefferson County Health Dept.
Mr. Greg Karstens Guardian Systems, Inc.

Mr. Mike Harvey Guardian Systems, Ine.

b
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IL SUMMARY OF TEST RESULTS

The following table gives the results of the tests conducted on the Coke
Battery #'s 5 & 6 Positive Pushing Control System on August 9, 1985. The
allowable emission rate 0.03 pounds per ton of coal charged. The figurés are
presented in two formats; one by calculation of coal and‘pax"t:iculate in pounds per-
test and the second in pounds per hour. | '

RUN # 1

Sample time per test,
| Minutes ' 713

Coal charged per.‘ test,
Tons | | 170

_ l _ Particulate Mass Rate
| Ibs/test 3.99

Emissions lbs/ton of _
I : - coal charged. 0.023

I *Particulate Mass Rate
lbs/hr - 33.58

I *Coal charged Tons/hour 1430.6

| Emissions Ibs/ton of
coal charged 0,023

* The particulate mass rate and the coal charged are both presented in hourly
I' rates even though the individual test times were less than an hour, This was
accomplished by using a ratio of the time sampled to 60 minutes or one hour.

\ | . o . /
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- _RUN #

Sample time per test,
Seconds

" Time greater than

20% opacity, seconds

- % greater than,
. 20 % opacity

Hig‘hest opacity, %

Visual Emissions Summaries
Around Push Control

~ 600

120

20

30

Data was taken from the VE Sheets found in the Field Data Section.

- _RUN #

Opacity, %

Stack Opacity

Table 1
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RUN NUMEER
[ATE OF TEST
TINE OF TEST
LOCATION OF TEST

STACK GAS TEMPERATURE
UEGREES F

'MOISTURE CONTENT, % V/V

OXYGEN CONTENT, Z Ww/V
CARBON DIOXIDE CONTENT, % w/V

STACK -GAS VELOCITY
FEET PER SECOND

VOLUMETRIC FLOUW
ACTUAL CURIC FEET PER MINUTE

VOLUMETRIC FLOW
ORY STANDARD CURIE FEET PER MINUTE

CONCENTRATION
GRAINS PER DRY STANCARD CUBIC FOOT

CONCENTRATION. :
GRAINS PER ACTUAL CUBIC FOOT

PARTICULATE MASS RATE (H/HR.)
%Z ISOKINETIC

GUARDIARN % SYSTEMS % [ NCORPORATEHT

P.O. EOX 300
LEEDS, AL 35094
205-499-4447

Summarized Air Test Results for ALAEAMA w%rvzcgcnﬂm CORP
. Job Number S4540

1
08/10/85
1121-1320

S&é

GUARDIAN SYSTEMS Inc

114
6.49
18.50
1.50 “ o | : ¥

48.36
119,778
103,419

0.038

0.033
33.58

108.1%9




'P.O. BOX 300
LEEDS, AL 35094
. 205-699-6447

naauc*mﬂ Input Parameters for ALABRAMA BY-PRODUCTS CORP

Job Number SUSLO

RUN NUMEER 1
DATE | _ 08/10/85
LOCATION - _ : | _ 586
TiME E ‘ I o 1121-1320
RAROMETRIC PRESSURE (IN, HG) 30.12
STATIC wmmmmcmn;nﬂz, H20) _ E - 0,310
RUN TIME nngcammn B : : : 7.13
METER VOLUME (CORRECTED) H 3.509
STACK TEMPERATURE {<F) _ . . } 114,00
METER TEMPERATURE (oF) _ . 87,00
METER PRESSURE (IN.HZ20) . . .62
SQR VELOCITY PRESSURE _ 0.810
MASS OF PARTICULATE (MG.) . : 8.4
ML. OF WATER COLLECTED . : : - 5.2
% OXYGEN o , _ 18.5
% CAREON DIOXIDE _ _ : 1.5
% CARBON MONOXIDE Lo o o _ gfn
STACK .AREA (SQ. FT.) - _ 41.28
PITOT CORRECTION FACTOR _ . | 0.85

NOZZLE DIANETER (IN.) | _ : 0.180

GUART I AN #¢ 35YGST EMS we INCORPORATEHTD
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S Y S TEMS x¢ Y NCORBNRATETD

G 1L A& B I T A H w%
P.O. BOX 300
LEEDS, AL 35094
205-4699-646u7
Computed

RUN NUMBER -
DATE OF TEST

LOCATION OF TEST

1. STACK PRESSURE
INCHES H8
MILLIMETERS HG . . . . .

2., METER PRESSURE
INCHES HB =
MILLIMETERS HG'

3. METER VOLUME
DRY STANDARD CURIC FEET
DRY STANDARD CUBIC METERS

4, WATER VOLUME
STANDARD CURIC FEET
STANDARD CURIC METERS

3. HMOISTURE CONTENT (X}

4. MOLECULAR WEIGHT DRY
7. MOLECULAR YEIGHT WET

8. STACK VELODOCITY
FEET PER SECOND
METERS .PER SECOND

9. VOLUMETRIC FLOW
ACTUAL CUBIC FEET PER HINUTE
ACTUAL CUBIC METERS PER SECOND

18, VOLUMETRIC FLOW - o
DRY STANDARD CURIC FEET PER MINUTE
DRY STANDARD CUEIC METER PER SECOND

Air Test Results for ALABAMA BY-PROLUCTS CORP

Job Number SuS5ug

"1
08/10/85

S5&é

30.10
164,47

30.17
764.21

3.415
0.097

0.245
0.007

6.49
28.98
28,25

48,34
14,7y

119,778
54.53

103,419
48.81

i
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GUARDIARN ## SYSTEMS ¥ I NCORPORATETD
P.0O. BOX 300
LEEDS, AL 33094
205-697-6547

Computed Air Test mmmc_aw:ﬁaﬂ ALABAMA BY-PROLUCTS CORP
: Job Number SLSY0

RUN NUMEER 1

DATE OF TEST . . 08/10/8%

LOCATION OF TEST - . - : S&é

11. CONCENTRATION

GUARDIAN SYSTEMS NG

! ’ GRAINS PER DRY STANCARD CUBIC FOOT - 0.,0379
GRAMS PER DRY STANDARD CUBIC METER . ’ 0.0847
15, PARTICULATE MASS RATE (H/HR.) . 33.58

16. VOLUME AT NOZZLE - g o L
ACTUAL CURIC FEET 3.955 : i
ACTUAL CUBIC METERS _ _ : 0.112

17. CONCENTRATION .
GRAINS PER ACTUAL CUBIC FORT 0.0327 '
GRAMS PER ACTUAL CUBIC METER 0.0748

18. % ISOKINETIC : _ _ 108.19




HI. METHOD 5 SAMPLING AND ANALYTICAL PROCEDURES

General ‘ ‘ .
All sampling and analytical procedures for det‘ermination of the partiehla.te
emissions from this source were conducted in strict adherence with the Code of
Federal Regulations, Title 40, Part 60, Appendix A, Methods 1-5 as amended. The
equlpment used in this test was manufactured by Research Apphance Corporation
and was properly calibrated before these tests (See Ca.hbratlons) The particulate

mass was determined gravimetrically after removal of uncombined water. -

METHOD 1
This method was used to determine the number of sampling points and the |
required matrix. The dimensions of the stack (see Figure 1) indicated that 24
points would be required to sample this source. For this short test we sampled 10
points _(5 per diameter) for the time of a cycle at each point. Verification of
absence of Cyclonig flow was not determined; because :there was no tangential
entry and cyclonic flow did not seem to exit from the stack exhaust.

| METHOD 2 |
Velocity meaurements were taken using a properly calibrated S type pitot
“tube and a 0-10 inch inclined manometer.

METHOD 3
Gas analysis for 002, 0, and N, by difference was performed by using the
- grab sample technique twice during each test and analyzed with a Elte Gas
Analyzer (0-20% scale with 0.5% divisions).

_ METHOD 4 _

Moisture content of the stack gases was determined in conjunetion with
Method 5 for each test by measuring the amount of water collected. in the
condenser and the increase in weight of the silica gel. These weights were
combined to give the total amount of water collected.

GUARDIAN SYSTEMS Inc




METHOD 5
Samphng Techmques

Prevxous data was used to determme staek temperature, pressure, range of
velocity heads, moisture content and stack gas dry m‘olecular weight. prior to

‘sampling. A Monroe 1830 programable calculator or- a Radio Shack PC-4 ‘

computer and a TI55 were used to calculate the sampling rate for isokinetic

sampling. The particulate determinations were made by utilizing the sample train |

in Figure 2. The meter box was leak checked from the. pump. to the orifice and

~ initial and final leak cheeks of the sampling system and pitot lines were performed

as outlined in Method 5 and were recorded on the data sheets (See Field Data).
The nozzle (stainless steel 316 with an angle of taper of 30° and of button hook

design) was calibrated before and after each test using a micrometer and was also.

recorded on the data sheets.
The sampling probe was placed at each sampling pomt and the gases were
drawn through a stainless steel nozzle attached to a heated glass lined probe.  The

probe was maintained at the proper setting to obtain an eicit temperature of 248 +

25 OF (See Calibrations). The gases then pass through a glass fiber filter (Gelman,

~ Class A) of 0.3 micron retention to remove particulate matter. The filter was
 maintained at a temperature of 248 + 25 OFf. . Theses temperatures were recorded

at each point on the data sheets.

| The gases then pass through a condenser ‘placed in an ice bath to maintain a
maximum exit temperature of 68°F. This temperature was also recorded on the
data sheets. The gases then pass through a pt-e-welighed drying column filled with

_ indiéating_{*Si-l_;ica gel to remove any remaining moisture. The: clean and cool gases

then entered the meter box where the gas flow .and terﬁ_perature were measured
and recorded. |
Upon completion of the sampling and the final leak checks the gel column

and the probe nozzle-filter holder assembly was transfered to the cleanup area

making = sure ;no_ perticulate was lost. The cleanup data was recorded on
Particulate Sample Recovery and Intergrity Sheet located in the Field Data
Section. Particulate catches were placed. in sealed petri dishes. . Each eéetone
rinse from the nozzle, probe, and filter holder was combined and plaeed in._-a

~ sealed container. For the group of tests an acetone blank of approximately 200
- milliliters was placed in a sealed container. These containers were clearly marked

~and trahsported to our laboratory for analysis.

-9-
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N

Analysis

~ The Filter (Gelman, Class A, without organic binder, minimum 99.9%
" ' retentlon for particules of 0.3 microns as determined by DOP tests) were prepared
:'f'for the fleld test by first heating for 2 hours 220°F then desxccatmg at 68 + 10 . F |
-at ambient pressure for 24 hours and weighing at intervals of at least six (6) hours

to a constant weight to the nearest 0.1 milligrams (less than:_u.s milligrams change

from previous reading). Upon return to the laboratory, the filters were subjected
to the same procedures as outlined above. The weights were recorded in a bound

- laboratory book and transferred to the sheets in this report (Method 5 Train
: Analytieal Particulate Data). During each weighing the filter was not exposed to

laboratory atmosphere for more than two (2) minutes and a relative humidity of
less than fifty percent (50%).

The acetone blank (reagent grade, 0.001 % residue, in glass bottles) (Blank

Analytlml Data). for the group of tests and the acetone i'inSes for each test were

evaporated to dryness in tared glass beakers. They were then desiccated for

- twenty-four (24) hour and weighed to a constant weight as deseribe above.

-10~
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STACK WALL

TEMPERATURE

------ 1 HE/AED AREA

REVERSE TYPE
PITOT TUBE

%RMDMETER7

ORIFICE

=)

MANOMETER

|
: FILTER HOLDER

CONDENSER

-

r—- S AR Sm— R —

DRYING. COLUMN

SR

o

VALVE

DRY TEST

- AIR TIGHT PUMP
METER o

PARTICULATE SAMPLING TRAIN.. METHOD S

Co-l12-

_/

Figﬁre 2 . o
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NOMENCLATURE

ﬁACF - Actual Cubic Feet

ACFM - Actual Cubic Feet per minute

ACM - Actual Cubic Meters |
ACMS - Actual Cubic'Meters per second

An - Cross sectional area of nozzle, (ftz)
As - Area of Stack, (££2)

Bws - Water vapor in the gas stream, proportion by volume'
(dimensionless) .

Ca -~ Acetone blank residue concentration, mg/g

.Ca - Particulate ConcentratiOn, ACF

CFM - Cubic feet per minute
Cp - Pitot tube coefficient, (dimensionless)

cg - Particulate Concentration, grains/DSCF

'Csoé-- Concentration of sulfur dioxide (dry 'basis) corrected
o ‘to standard conditions, 1b/DSCF '

C12 - Partlculate concentration (c ad justed to 12% excess air),
"grains/DSCF

CSO - Particulate concentration (c ad justed to 50% excess air),
grains/DSCF . :

DSCF:— Dry'Standard Cubic Feet

DSCFM - Dry Standard Cubic Feet per minute
 DSCM - Dry Standard Cubic Meters

DSCMS - Dry Standard Cubic Meters per second
EA - Excess Air, %

I - Isokiﬁétic Sampling, %

Km - Orifice Correction Factor, (dimensionless) -

Kp - Pitot tube constant, 85,49 (lb/lb-mole)(in, Hg) | 1/2
| | (°R) (in. H,0)

-13-
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NOMENCLATURE - continued ' ' ﬂf\\-

' La =~ Maximum acceptable leakage rate for either a pretest
leak check or for a.leak check following a component
change; equal to 0.02 CFM or 4 percent of the average
sampllng rate, whichever is less.

Ind1v1dual 1eakage rate observed durlng the leak check

Li -
. conducted prior to the "1th"‘componeat change
(1 =1, 2,3,...n), CFM. _
Lp - Leakage rate observed during the post test leak check
ft3/min. (cfm),
Ma - Mass of residue of acetone after evaporatioh, ng.
' Md - Molecular weight of stack gas; dry basis,\lb/lb-mqle.
Mn - Total amount of particulate matter collected, mg.
~Ms - Molecular welght of stack gas; wet ba51s, lb/lb-mole.

Mw - Molecular weight of water, 18.0 g/g-mole  (18.01 lb/lb—mole)

S AP Velocity head of staek-gas, in, H,0
Pa - Density of acetone, mg/ml
Pbar‘-,Banometric_pressure at the sampling site, in. Hg
'.Pg —‘Stack static pressure, in}.HEO

Meter pressure, in. Hg

. Pm
PMR - Pafticulate Mass Rate, lbs per hour
Ps = Absolute stack pressure, in. Hg
5Pstd - éﬁandard absolute pressure, 29.92 in. Hg
Pw - Density of water, 0.9982 g/ml (0.002201 1lb/ml)
Qa - Volumetric flow rate, ACFM
Qs - Volumetric flow rate, DSCFM

R - Ideal gas constant6 0.06236 mm Hg - m3/°K-g-mole
(21,85 in. Hg- ft /"R=lb~mole)

.SCF - Standard-Cubic Foot

Q

ta - Ambient Temperature, "F

o

tm - Average Temperature of meter, °F

'~ tg, - Average Temperature of stack, °F | : o |

GUARDIAN SYSTEMS NG




/ : ' NOMENCLATURE - continued

utstd - Standard Temperature, 68°F

" . NOTE: Capital “T" denotes degrees Rankin
Va - Volume of ‘acetone blank ml
Vaw - Volume of acetone used in wash, ml

~ Vlc - Total volume of liguid collected .in conderser and 3111ca
‘ gel, ml :

Vo - Volume of gas sample, as measured by the dry gas meter, ACF
Vme = Volume'of gas sample, corrected for leak ACF

Vm(std) - Volume of gas sample measured by the dry gas meter,
corrected to standard conditions, DSCF

Vn - Volume collected at stack conditions through nozzle, ACF

Vs - Average stack gas velocity, ft/sec.

Vw(std) - Volume of water in the gas sample, corrected to
' standard conditions, SCF

Wa - Weight of residue in acetone wash, mg
Y - Dry gas meter calibration factor, (dimensionless)

_AH - Average pressure differential across the callbrated orifice,

1n. H20

AH_ - Value of AH measured for a specific orifice when operated
under the followlgg conditions: 0.75:cfm of dry air
(M.W, = 29) at 68°F, 29.92 in. Hg.

V&F - Average .of the square roots of the velocity pressure,

in. H20

o - Total sampling time, min.

- Sampling time interval from the beginning of a run
‘until the first component change, min.

o,

0, - Sampling time interval between two successive component
-changes, beginning with the interval between the flrst
rand second changes, min, :

Op - Sampling time interval from the final (n°P) component
change until the end of the sampling run, . min.

: %COE, % 27 %Nz, %CO = Number percent (%) by volume (dry ba31s)
of each compound 1n the stack gasr

/)
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9.

10,

11.

12,

13.

14,

EQUATIONS

13.6

_ -{f;bar + AH
(Tstd ) e 13.6

Vm(Std)'= va Tm _L*_Pstd
Vw(atd).= 0.0470T7 vlc
B = Vw.(std)
ws v + Vv \
m(std) w(std)
Md = 0.44 (%CO2) + 0.32 (%02) + 0.28 (%NZ + %CO)
Mé = Md (1 --BWS) +_18(Bws)
Vs = KpCp (VYap) avg. T
‘ s
M P
s s
Qa = (vs) (As) (60)
' P
‘ ' 528 3
Q. = Q. (1 -B__) ( —) —)
s T 29.92
cg = [0..0154 (Mn-/Vmstd)]
BA = __ %0, = 0.5 %CO 00
t 0.264 %N2 (%02 - 0.5 %CO)
o c
050 = 3 —
(1.5)(%02) - 0.133(%N2) - 0.75 (%C0)
1 = . — ‘ ‘
21
012'= Cq 12
% CO2
-16;

)

CELJI\FUEHI\BI'£5Y4511Ehﬂ
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15,

16'

17.

18,

19.

20.

PMR

EQUATIONS - continued -5\\

60

(Cs)(Qs) (W)

o v _

m s
r . R—
= 's (0.002669)(V, ) .+ (P + AH )
P o Ted Ty Par 3%

(0.0154)(Mn) AN

100 V.
n

60 G.vé An

=V —(Lp-La)@-
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' Relative humidity M.

Type of blank - AQG.‘TO]QG
Liquid level at mark and cbntainer sealed ‘ 1/
Density of blank (.D«.u) _]%Q g/ml

Blank volume (Va) __ 200 ml

'Date and t:une of wt. D’@UC’ % 285 Gross wt. 0. b % mg
'Date and tzme of wt. IJ\EE) g%\l,%f\cross wt. l()S%Q:\mg

1 Rémarks:

BLANK ANALYTICAL DATA

Plant ARC.

Samp‘lé‘ location SUSTENL Cy4(o

Average gross wt. |10, §3§]l
Tare wt. (|£p_55b

Weight of blank (ma) .7. mg

_. ma _ _ (<L ) 32;
Ca ‘Va pa () o) (s 37 DU\l mg/g

Note: In no case shall a blank residue greater than (0.01
mg/g) or 0.001% of the weight of blank used be subtracted
from the sample weight.

Signature of analyst

Signature of reviewer

o -19- | ‘ ‘ 4///
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METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Piant:- F“SCJ

Sample ‘date: 31085

gl

Sample location: SMSTEM E54K¢  _ Run no.:

Sample recovery person: ' Kﬁ@&ﬁ(}@ﬁp'ReCqugy'date: SAME

Filter(s) no.: __ C-\S o :
MOISTURE -

Impingers ) Silica gelf

Final volume (wt) 3 ml (gm) Final wt. q “33,

Initial volume (wt) O ml (gm) Initial wt, 74D

Net volume (wt) 3 ml (gm) Net we. __ 2.1 . 4

Total moisture _S.
Color of silica gel RLC

b us &

Description of impinger water __ (;\J;AQ‘_

- RECOVERED SAMPLE

Filter container no. C.“\%) sealed = _b/
Description of particulate on:fiitef CLEAN
Acetone rinse Liquid‘level:
container no. RUAY ¥\ marked Vv
Acetone blank _ Liquid level
container no. EU=E: marked v/ :

samples stored and locked

 Rém§rks:

- pate of laboratory custody
Laboratory personnel taking custody

Remarks:

_/
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METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant ARC, | e Run No. H |

Sample location . ' SMITC M D+

Relative humidity 2 0%

De_ns_ity' of acetone (pa) : LS _g/ml
= ~ Sample Sample Liquid level marked.

type identifiable " and/or container sealed

Acetone rinse i ‘ - -V

“Filter (s) / } 4

Acetone rinse container no. T A

Acetone rinse volume (Vaw) S . oml

Acetone biank-:esidue concentration (ca)’ .OQ\2112  mg/g
Wa = Ca Vaw pa = (.22 (\15 ) (. 45)) = L mg
pate and time of wt _(OB00 R-12-%5  Gross wt 4 72/ mg
Date \an;i..tix_ne of wt 1400 & RS Gross wt ,c(¢7, 7 M9

Average gross wt ¢, 7,5 ®mg
_ | Tare wt JA( {72 hg
Less acetone blank wt (Wa) .2. mg

‘Weig_ht of particulate in acetone rinse /. 7 mg

 Filter(s) container no. - CA5 ‘
- Date and time of wt O8O0 QS -85 Gross wt _ /0.0 ™9
Date and time of wt '4(7'0 &-\1-%(:) Gross wt 0. O mg
Average gross wt //o O mg

_ Tare wt 4757 mg

Weight of particulate on filter (s) - g3 mg
‘Weight of particuléte in acetone rinse  //, mg
' Total w.eight of particulate. - J. mg

| Note: In no case shall a blank residue greater than (.01 mg/g) or
- .001% of the weight of acetone used be subtracted from the sample
weight. ' o .

Ramarksg:

P )

ar .
Signature of analyst _ _ PAVI YA A:JSE—%/-;—-\‘

C
Signature of reviewer ' ﬁ %7‘"
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JEFFERSON COUNTY DEPARTMENT OF HEALTH
BUREAU OF ENVIRONMENTAL HEALTH
AIR POLLUTION CONTROL PROGRAM

VISIBLE EMISSIONS OBSERVATION REPORT

Compony Name C(_.Qo&}rahwa B‘“’L ’T)A-t‘

- V.EE. No.

ENV-—AP-OOB- 12/84 ‘Rewsed

Source_n: Permn No. @IO 0 0 o } X o125
Sfurt/Stop Time Sky Condition _ £ 5/ O C? t7 _Sﬂb
Observation Pomf E  AEANA LD Dlstance from Source /.3 S ! '
ot
Stack Height [j Q Background pL b,u\/ " Ptume Color }/’(J.L
Method of Evaluation Wind Direction 50 - Minutes Exceedln_g:
Total Minutes Observed 10% Opacity =
Highest 6 Minute Average 20% Opacity = - 1
Violation Observed - 60% Opacity =
- Notice Number ‘ % Opacity =
Seconds L ___Seconds Seconds - : s '
‘ Mind Of 15] 30§ 45][Min. o 15 30f 45{|Min}: O 13 304) &45]IMind O] 15] 301 45
o w3t DT %; _ 30 1T Hes 1 T |
l@@ﬂgwwsro@ ~ [ is
N R T 1E A |TE kel eitelRel| %,
A 1ol OIOMs hsdl € 1) 1153 |48
T RO 1S o e TOIO DI T34 49
s ol Ol Ol CHo | B R 50
6 ] O | o921 136 51
1 1loldo @'%7 22 37 sz
8 11fl O O )| (23 38 53,
S 16O O] [24 39 | 54 |
W 1 21O |28 40 | 55 |
) D-OQ_zs 41 56 1.
T2 lssi ol O 27 42 57
Tl O] |es 43 58
14 ] 29 4 59
Results and Recommendations: - '
Observer Q}/\j)tﬁ Lf 3 | Time.AnaIysis- -
-23-



VL METHOD 5 CALIBRATIONS

Meter Box ‘

‘The meter box shall be initially calibrated every 6 months. at the fixed
' settings ‘of 0.5, 1.0, 1.5, 2.0, and 2.5 inches of water. Upon return to the
laboratory from this test the meter box was recalibrated using the average meter

pressure for the test series. The recalibration point shall be the closest point to

the initial-calibration (for an average meter pressure of 1.40 a '1.50 "H20 was used
" as the recalibration point). These recalibrations produced a single point MCF and

"a H@ which shall be compared to the original calibration to see if they are within

‘the- 5% aliow-ed at the highest vacuum seen. These recalibration sheets are

located behind the original calibration sheets and were used to modify the meter
~ volumes.

Pitot Tubeé _

rI‘-he‘ S.type pitot tubes shall be calibrated against a standard pitot tube (Cp
= 0.99) every six months in a wind tunnel with a capacity to generate a test
section veloeity of approximately 3000 feet/ rﬁinute. Additionally the pitot tube
shall be meesured- as to its specifications and alignment. Upon return, the
intercomponent spacings and the face opening alignment of the pitot tube
assembly shall be rechecked and if no changes are noticed; it shall be assumed
j-thet the cof_ficient of the assembly had not changed. |

- Temperature measurments
All temperature devices (lmpmger, meter box, hot box and stack) shall be '
calibrated every 6 months against an ASTM mercury-inglass reference -
‘therometer or a reference therrﬂocouple and.‘_potentiometer ealibrated by fixed
~points, e.g., ice bath and boiling water (corrected to baronjetric pressure). Upon
‘re_t_urn' the  stack temperature device shall be recalibrated within 10% of the

a\ierag_e absolute stack temperarure. If the device being tested agrees within
1.5% of the reference device, the temperature data taken in the field shall be
“considered valid. ' |

L : N -
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VL. METHOD 5 CALIBR.ATIONS__CQNTIHUED

" Barometrie Pressure |
An aneroid barometer capable of measuring atmospheric pressure to within
'0.1 inches Hg shall be used. If this device is defective ‘the.follow_ing alternate
‘method shall be used. The barometric reading. rﬁay be obtain_ed from a nearby
national weather service station, in which case the station value (which is the
absolute barometric pressure) shall be requesfed- and an adjustment for elevation
- differences between the weather station and sampiing point shall be applied at a
- rate of minus 0.1 inches Hg per 100 feet elevation increase or vice versa for

~ elevation decrease.

Specific Test equipment and measurements

The ei;uipm__ent used during these tests was as follows:
‘Probe: 8-1 - | '
Meter Box: #400
Stack Temperature: OMEGA @I
Sample Box: #4.

Condenser: #1

The _ajvei'age' temperature of the stackj was 114 °F. The OMEGA I was
_recalibrated at 115 °F and agreed exactly with an ASTM mercury-in-glass
r'eferenﬂce.' thermometer. The intercomponent spa,cir_lgs] and the face 6pening_
_alignment of the Pitot Tube assembly was rechecked and no changes were noticed;
therefore, it was assumed that the cofficient of the assemtj;]j;y had not changed.-

I ' ~  GUARDIAN SYSTEMS Inc
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~ TypeA
- Glass Fiber Filters
o FEATURES

s High tensile strength. = Excelient handling character-
istics. @ Good wetting properties. ® Minimum of 99.9%
retention for.particles of .3 um as determined by DOP
tests. = Binder free. : ' :

This is the original glass fiber filter pioneered by Gelman
Instrument Company over 15 years ago. It continues o
be widely used. for high volume sampling. Since zing is
one of the raw materiais incorporated in the glass fibers,
Type A Filters have a variable zinc content. Another com-
ponent of the filter, sulfuric acid, is used as a dispersion
medium, making the sheets unsuitable for measurement
of sulfates. .

Type A Glass Fiber Filters are less likely to deveiop static
charge or tear than other glass fiber media types. They are
used extensively in applications where zinc and iron con-

Type A/E
Glass Fiber Filters

FEATURES.

» Low trace metals. = Medium Handling characteristics.
a Available in'all sizes. » Minimum of 99.9% retention
for particles of .3 um as determined by DOPtests. = Bind-

-ar free.

' Type:A/E Glass Fiber Filters are composed pf_.-low acid so-
luble glass fiber. They contain low levels of both zinc and

iron. The filters do react with atmospheric sulfur dioxide;

-and therefore, when high levels of sulfur are expected,

corrections for this reaction should be accounted for.

Type A/E Glass Fiber Filters are binder free and ideal for
gravimetric analysis of air pollutants. This pure, organic
free filter is the basis for procedures widely used.in deter-
mining municipal and industrial air poliuting substances.

Size 26mm | 37 mm | 47 mm | 102mm | 8"x10"

tent is not important, or where sulfate content is not being ‘ ‘
determined. : ProductNo. | 61630 | 61652 | 61631 | 61633 | 61638
Size 7mm  47mm  @mm  8°x10" FinersiPkg. | 500 | S00 | 100 ) 100 ) 100
Product No. ‘61715 61694 61696 61701 TYPE A/E GLASS FIBER FILTER
‘ Filters/Pka. 500 100 100 100 - 'SPECIFICATION REPORT .
9- _ ‘Thal Q Physic iCal propaeries rep t typical ' gw values ¢ d
o " d with pled lest methods. They ere subct 1o ‘MANUIAGIUTING
TYPE A GLASS FIBER FILTER sint and are supplied as a ical sarvice. Tne analysis has been made in
SPECIFIC ATION REPORT -accordance with EPA proceduras (mucrogramai8’ x 1w .:hnu.
The lollowing physicalichmcal properting rapresant lypical. averngs valuss oblained ELEMENTS:
n d ‘with accepled 183t methods. They are subject 10 1 I g i
vali and are suppled as & ical sarvice. Tha snalyms has been made n ; ) :
Aecrounc wih E4A rcedirs (MERGamAE" < 10 thes Antimony ....-.oooo - 20 MANGANGSE T o
- Berylium ..................1 Molybdenum.............. 10.
ELEMENTS: : Bis_mulh .................. 10 Nickel ........oooiiiienns 10
AREIMONY - .. evveveennenns 30 Manganese .............. 200  Cadmium ..... R 2 Selenium .............c.- 200
P Chromium ................ 10 TN oo 10
Arsanic.............inian 30 Mercury ...........oooenn 100 . Cobait ‘ 10 Titanium 10
Beryllium .............onon. 1 Molybdenum............ L0 | (RORAR e BUM - e
: . ' Coppor .....cocovnreneinien 2 Vanadium ...............- 10
Bismuth .............. .. 10 Nigksl ......ooiieiiieian. 10 | 1001800 Zinc " 90
CaOMIUM ..ovveennennnnne 5 Selenium............... 5000 |f°" SN 0 NG e o
Chromium ............ SO [ T 1. T 10 0ad ... ' _
Cobalt...........-- PRPPRN 1) T_ilaniqm ........... P 170 i - OTHER PHYSICALS:
Copper ......... s 2 Vanadium ................ 10 .
[17-7, T 2300 ZINC ... ..cciaenneaeaes 5000 BSO ... 5§22  Flow Resistance (Max.)
Lead .........coiiuennns 20 to 25,000 e+ 12 T 9.0 @320cm/min. ........ 80 mm
DOP @320/cm/min Flow Rate (air)
OTHER PHYSICALS= | ASTM Methods 2986) . 99.9% lpm/cm? @70cmHg ..... 60
BSO ............ e 522  Flow Resistance (Max.) Tensile Strength . Max. Use Temp. ........ 400°C
*pH........ e 85 @320cm/min. .....-.. 80 mm (Fed. Spec. UUP31B) . .600gr.  Static Properties . .... Medium
DOP @320/cm/min Flow Rate (air) Woeight Ability to T :
{ASTM Method 2986 ...99.9% Ipmicm? @ 70 cm Hg ..... 50 8*x10"sheet ....... 40=3gr. Fold.............. SRR Good
Tensile Strength ‘ Max. Use Temp. ........ 400°C ' — -
(Fed. Spec: UUP31B) ...750gr  Static Properties ........ Low _ WATER EXTRACTABLE IONS:
Waight, Ability 1o "Sulfate ...........000aa0d 600 Chioride..............-- 1500
8"x10" sheat ...... 40=x3gr. Fold............... Excellent Nitrate ....... e M5 Fluoride ........connoen-s 87
AMMONAa ... .. .c.co . ue: 13 )
WATER EXT! RAOT ABLE IONS: ~pri—Geiman Procedurs:
Sulfate .......i...... L...100 Chioride..............-. 1500 A. 500 mi distilied walar.
bt h B. Add 1S 10 KCI solution.
l:ltrale BT gg FIMOTA® - . ..voovvvannnnnns 15 e wnas! 3 soak s prapared water fof
MMONIA .......--cvvvurr- : ’ one Nour.
- - Pr m D. nuq pH at uml?hnt wmparature.

A 500 mi aistilled water.
8. Add 15 dropa saturated KCi salution :
€. Shred-ona B*x10" sheat and soak in preparvd water for
o hour. P
D. Run pH &t ambient temparsiure.

)
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PROBE GUTLET TEMPERATURE. ©F

- % _ _
BT T T T T T T 11
¢ X0 e . 41 PROBE (5-ais VARNUP) o Wa— 4'1t, PROBE (10-mn NARNUP)
-3 T -
) ' a M ‘
E B ' 'E.';r INLET, 2 °F
15 joe — .‘mlmk—' 1 ' o
_ 51&,— _ IILET.‘A‘;FSIEII.__ _ g_m_.r_ S MLET "%m“. -
g.a_- wed et | Bl wrluab -
Py W S T T T N Yy S VU N N S T I |
B DR I “ ® " a W @
19 g ' W - : _ -
T T T T T 711 ST T T T T T
08 Lw' 441 PROBE (10w ARNUP) G |- INPHOBE (15 wARBUY)
) - gmw_ '
©WAET. 250 °F, E  INLET. 2% °F
10 }— - ~— g b |
. =
o o P IIILET:I%EIT.H 3o | IEAT, |
bl i
o|  WLETIS0°F - S s |, INLET, 10 -
‘ o :
Y S S IO S I T 'Y O T T N O T
¢ 2 4 w.  ® 0 E] 0 W W
~ PONERSTAT SETTIAG, % PONERSTAT SETTING. 3
3% |
B
8300 |—  1-HIPROBE (15-wun WARMUP) —
ém —
200 |- |
o] INLET, 250 °F
' ',::'m — -
* Em' L INLET MMBILAT.
g | WLETI0F ]
LI R R R N |
0 2 0 W N
POWERSTAT SETTING,

~ WOTE: Flow rate beid cuastaat 3l 0.15; 0% changs 1a llom rale has hille cllect on mube lemperaluss.

—27_
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METER CALIBRATION FORM

Date 5 //F/ff-/ _ Box No. 7’00

‘ Pb&r = 30 .00 in. Hg Ca]ibrate& by _ 107 L
Oritice 1 | Gas Volume | = Gas Volume Temperature A\)g . Temp:
Manometer Set- A wtm Wet Test Meter | :Dry Gas Meter Wet Test Meter |Dry Gas Meter|
tmg AH ¢in. H20) (in. Hp0) | Initial| Finall] Initial _‘Fi‘na'l- Initial} Final | Inlet | Qutliet
120 —[.03 @.oa@_h /3.5 preprr 70| 12 s ;9% ‘%
05" |-/ leg¢ hairbest vyl s oo | g | g
1. =07 be %5 Ve Wi sty | esoc Jes Moo P 2
/O |~o.58 77.0.6 (RS PouSu\Zp 07 12 145" 257 |05 |
O |-0.3% k(w5 |sioz g7 | msg | 437 | 0T 215

"Pump must be operated for at least 15 minutes at each AH setting (.5, 1, 1.5, 2 and 3)

average temperature of dry gés meter (inlet and outlet) + 4600F

Tdgm =

Twtm = average temperature of wet test meter + 460°F X

Putm = P At .
wtm bar - 13.6 ./‘ OD&L

L o

Pyars = Ppar + AH_ . 0
dgm * Fbar 3.6 6 /’,D | 3 '2,

‘ ' ' o;) 73

‘bwtm = pressure on wet test meter in inches of Ho0 s 240

Y= meter calibration factor - /‘,‘C'H-IO

28.316 =conversion factor when us1ng a wet test meter cahbrated in hters

" Calculations

Meter ToIerance = 1,00 £ 0.01

- If the meter. cahbratmn factor is not w1thm the allowable tolerance, the
calibration factory Y may be used to mathematically correct the gas meter dial
readings to the proper values instead of physically adJusting the dry gas meter

dials to correspond to the wet test meter readmgs. .

_28_ . . .
GUARDIAN SYSTEMS InG



POST__TEST METER CALIBRATION

eogeer | HRC STACK 5Y 6
bate £y 2- 85 Box No. _____4FoD
Phar S in. Hg Calibrated by __
o it S Signature

Orifice | - Gas Volume Gas Yolume Temperature | Avg. Temp.
Manometer Set- | A wtm Wet Test Meter | Ory Gas Meter | Wet Test Meter |Dry Gas Meteq
ting AHcin. HzO) (in. Ho0y Initial | Final [Initial] Final | Initial] Final |Inlet [Outley.
S abmg | —028 | O  Wsm e s [Py | 2o [25°8 %,“’

. . B S e g |

S afme |~0.38 1O 277 (B2 |95 22312578 |28 e |DHS 7};

. aldmp O 28 ®, o] @m LA 1280 6 128 A’xé,\/! |
Pump must be operated for at least 15 minutes at each AH setting :'

| Tdgm = average temperature of dry gas meter (inlet and: outlet) + 460°F

average temperature of wet test meter + 460°F

o
g

| Putm x Ppar - Agj;%l (includes vapor pressure of water at saturation at the

13. &mgerature of t:he wet rest meter) . _
[EREE S e b e s _H__.h....a- e e et . e

p = P + AH
dgm bar 3.5

Awtm = pressure on wet test meter in inches of Hp0

Y = meter calibration factor

. 28.3186 %conversiion factor when using a wet test meter ca”]ibra_ted in liters

Calcu 1;at_ions |

7 = -z-:;- - 2 fi&
Pre test Y A, c’./f)
Z Difference "‘3.2.l |

GUARDIAN SYST__EMS mne
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ORIFICE CALIBRATION FORM

3. Ca]cuiate the average K, as follows:

fp= 20

4. Calculate A Hy as follows:

A Hy -Q@2 P@ M@ = 0921
| sz

- Qe = 0.75 cfm
T@ = 5280R
P@ = 29.92 1in.Hg
M =29 -

5.  Orifice Tolerance ='1.84 £ .25

-30-

136 .

Y = meter ;ajlbration_factor

177

/.?7
) e

o3

: Datg . Meter Box No.. ‘ﬁpﬂ([D
;}"‘_P:Ba, Q. D Calibrated By _ (O L
laH Vij V2| t] tp | V2-V| G |k
1n.;H90. CF_| CF | Sec. OF o | o _ 1
| 2.0 WPes | mope o |£95 | ok |13ez3 |, 750 |72
|2 ST iz zzsey [P0 |95 |78 |fRese | SRy | 22¥3
/-5 nsrtlae|9 |25 (785 10.538 | 2001 |.0273
10 |msnlmizzz|90 %5 | 515~ 8BS | s#32 | vas
O\ btay |asyss | 9w 595 | 3 |g22e | 967 | . 5%
| | - | _ Avérage Kn (7537
V1. = Dry gas meter reading at the start of eaﬁh test | /-77
]vg = Dry gas meter reading at the end of each test
t1 = Dry gas meter inlet temperature |
tz?mymsmwrwﬂﬁtmﬁmmm
Calculatigns | |
1. ?'Fo: each o) y_%_!ll [3::20+ — ] (‘60)(.Y).
| _ 7
. ??o;_each AH) QO $$ :: ¥E E gga: 262H



o /frfﬁ ' POST TEST ORIFICE CALIBRATION . o | -‘\\\

- /_ |  Date _ /2 ~&d Meter Box No. . Hftfl)_

;|- Ppar Zo. D& . Calibrated By

:/ X o - ' ' - - Signature
an 1w V2 | o t] t; | v2-m @ |e
in. H0 | CF cF | Sec.| OF OF CF_ S

o5 loasy ey | 20 |2/ | 20 |G69s” | Sf e
0.5 Vol soo [J03 | P2 | 6995 | H24D L7
oS apm|acaor| 70 Vos i | 27 6. ¢4 | 4215 L\ 2450

ANIVEANIVEANER NN

Average &ﬁ ,;799%2—

V]j=‘Dr¥'gaS meter reading at the start of each test ‘ Average H@ -l

oo . B . pre test . é:/‘?‘

V2 = Dry gas meter reading at the end of each test - re tes @ /3
- - ' % Difference ) ?Z

- t] = Dry gas meter inlet temperature

t2.= Dry gas meter outlet température

Calculations
L T V- ¥y [tz + 60 1 oy
(for each sH) =73 t] + tz + 460 o
2
2. K= [ Pa M Mn = 29
* (for each AH) (M Tm AN Tp = t2 + 460
‘ . m Pm = Pbar *+ AH
| 3 T 13,6 |
' Y = meter calibration factor

3. Calculate the average K as follaws:
Ko* 2o
3

4. Calculate A Ha as follows:

AHy = Q2 PemMe (1 | = 0.2
e W2 | Fa?

Qe = 0.75 ¢fm
T@ = 5280R

P@ = 29.92 in.Hg
Me = 29

Cilﬁhﬁkﬂitlll\l\lVii\fﬁifrjslynsslr1¢=
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PITOT CALIBRATION FORM

3-1

Dg;e.: | 3'(0‘%6

|‘EP(A5 - 'Cp(n)l &-—-Must be < 0.01

-36-

Probe # .
"-.CQ;‘L.ibrated By G ‘ _(,AP.STQ'\\S
. Nozzle Size ‘ N“\ |
) | SIDE A
A Pged . A P(s) o Devi..al:_ipn‘
‘ (in. H,0) (in. Hy0) | - C_(s) Cp(s) - C_(a)
Run # Standard _ Type "'s" P _ p
2 | .4%0 653 | 949 +,002
3 N30 | BB | 3A9 +, 002
C o) _BRAT
SIDE B
AP, A P(s) R ~ Deviation
| © (dn. ﬁ28) (in. H30) Cy(s) ¢ (s) - T, @)
Run # Standard Type "s" ‘ :
1 ‘ qug lla-"% |%4—‘ —_
2 4 DO Sk Al b
3 | |q8Lo :(ah(g_ .gl*(a "‘.DO‘ :
C® Al |
. CALCULATIbNS
Cpls) = Cproray A Pgrd
: (or 0.99) 3 A P(s)
~ Average Deviation = I | Cp(s) - T (a or B)|
' 3 é-——::—._Must be < g.01

v
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