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\\}" 1. INTRODUCTION AND TEST DESCRIPTION

On September 9-11, 1985, Guardian Systems, Inc. performed a series of
particulate emissions tests on the Coke Battery #1 Positive Pushing Control
System of Alabama By-Products Corpration located in Tarrant, Alabama. These
tests were 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:

Mr. Moyer Edwards Alabama By-Products Corporation
Mr. Buddy Wolfe Alabama By-Products Corporation
Ms. Veda Hampton Jefferson County Health Dept.
Mr. George Duckworth Jefferson County Health Dept.
Mr. Frank Cargo Jefferson County Health Dept.
Mr. Bob Geddis Represented EPA

Mr. Greg Karstens _ Guardian Systems, Ine.

Mr. Mike Harvey Guardian Systems, Inc.

Mr. Lane McAlpin Guardian Systems, Inc.

e
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I. SUMMARY OF TEST RESULTS

The following table gives the results of the tests conducted on the Coke
Battery #1 Positive Pushing Control System on September 9-11, 1985. The
allowable emission rate 0.03 pounds per ton of coal charged (27 tons/push). The
figures are presented in two formats; one by caleulation of coal and particulate in
pounds per test and the second in pounds per hour,

RUN # 1 2 3 Avg.

Sample time per test,
Minutes 20,10 20.04 19.57 19.92

Coal charged per test,
Tons 648 648 621 ‘ 639

Particulate Mass Rate
lbs/test 10.73 3.83 11.51 8.68

Emissions 1bs/ton of
coal charged 0.017 0.006 0.019 0.014

*Particulate Mass Rate
1bs/hr . 31.93 11.47 35.29 26.14

*Coal charged Tons/hour 1928.5 1940.1 1903.9 1924.7 ]

Emissions lbs/ton of
coal charged 0.017 0.006 0.019 0.014

* The particulate mass rate and the coal charged are both presented in hourly

rates even though the individual test times were less than an hour. This was
aceomplished by using a ratio of the time sampled to 60 minutes or one hour,

y
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Visual Emissions Summaries
Around Push Control

RUN # 1 2 3 Avg.

Sample time per test,
Seconds 1380 1440 1380 1400

Time greater than
20% opacity, seconds 7 57 _ 28 31

% greater than,
20 % opacity 0.5 4,0 2.0 2.2

Highest opacity, % 25 40 35 33.3

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

Stack Opacity
RUN # 1 2 3 Avg.
Opacity, % NR 0 0 0
l' NR= Not Read
Table 1
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mmﬂmaﬂﬁmmq
TIME OF T7ZE&T
LOCATICH OF TEST

mqbnxmqumztmmbﬂcmm
DEGREES ~

MOISTURE ZONTEHT, % .-V
OXYGEMN CCOANTENT, % VAV
CARBON DI2XIDE CONTENT. % W /¥

wqbnxmpmqmrcquﬁ
FEET PER ZSECOND

-C FLOY
CUZ2IC FEET PER MINUTE

VOLUMETRIC FLOW
ORY STANLGARD CURIC FEET PER MINUTE

CONCENTRATION
GRAINS PER IIRY STANCARD CURIC FOOT

CONCENTRATION
GRAINS PER ACTUAL CUBIC FOOT

PARTICULATE MASS RATE {H/HR.)
< ISOKIMETIC

Ly}

STEMS wx
P.O. GOX 360

1

LEEDS, AL 35094

20T-599 -840 7

Summarized Air Test Resultzs for ALARAHMA

Job Number 45073

09/07-35

2
P

07/10/35

0800-1845 BE00-1430
3YS & 5Y5 1
119 124
5.47 5.15
18.50 18.5¢0
1.50 1,50
S6.32 55,42
139,504 137,757
120,834 117,445
Y.031 0.011
0.027 8.010
31.93 11.47
1065.38 102.00

DRPORATED

BY-PROLLCTS CORP

3
B?/11/85
0745-13800

575 1

120,087

0.034

101,35

u
09,1185
AYERAGE

5YS5 1

139,431

119,052

26,14

103.22
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GUARLIAN %t S Y5 TEMS s I NCORPORATED

P.O. BOX 309
LEEDS, Al 25094
205-4A%F-45u7
Computer Inent Pavamelesrs for ALABAMA BY-PRODUCTS CORP
Job Number E5073

i 2 3 "
naTE 02/069/35 02/10/895 1?/11-85 09711735
LOCATION SYS 1 5YS5 1 5Y35 1 375 1
TIHE Da0b-13545 J809-1530 07%5-13840 AYERAGE
BARGHETRIC PRESSURE (I#, HG) 30.10 32,10 30,110 32,190
STATIC PRESSURE (IM. H29) - 0,310 - 9.520 - 0,529 - 0.m:17
RUid TIME “HIHUTES) 20,18 20,04 17.57 57 77
METER vOLUME (CORRECTED 11.355 10,4659 10.535 32.530
BTALK TEHPERATURE (<F} 119. 41 124.00 125,00 123,00
METER TEHPERATURE 2i.40 @2.01 70,00 1. 20
METER PRESSURE (TN HZO0) 12,832 .73 0,83 .81
S5Q0Rr VELOCITY PRESSURE 1.741 0.924 0,752 B.23s8
MASS OF PARTICULATE (HG. 22,0 7.4 22.7 52.3
lML. OF WATER COLLECTED 13.5 14,3 14.1 43.?
% OXYGEN 18.5 18.5 18.5 13.5
% CARBON BIOXILE 1.5 1.5 1.3 1.5
% CARBOMN MONOXIDE 0.0 0.0 2.0 0.9
STACK AREA £3Q. FT.3 w1.28 k1,28 41,29 41.28
PITOT CORSECTION FACTOR 0.85 0.8%5 0,85 0.85
NOZZILE DIAMETER ¢IN.) 1.130 1.180 0.180 a.1810
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GUARDLAN %% SYSTEMS %t [NCORPORATEHT
FL.oU, OUJA  S0Y c
LEEDS. AL 35094 c
2DE—-PF 554 T =
3
Computed air Test Results for sSLABAMA BY-PRODUCTS CORP S
Joh Number 55073 m
N 1))
2UN BUREBER 1 2 3 " ﬁv__.
~ DATE OF TEST 09,09 /85 39/ 10./85 09411785 091185
LOCATION OF TEST 5751 Y5 1 SYS 1 3Y5 1 M
) -
1. STACK PRESSURE 0
INCHES Hi3 30.06 . 20.04 10.04 1§
MILLIMETERS HG 763,57 753,57 783,57 q
2, METER PRESSURE U]
INCHES HG 10,16 20,18 30,16 10.16
MILLIWETERS HG 764,07 745.00 264,09 766,05
]
3. METER YOLUME Ny
‘B7 STANDARD CUBIC FEET 10,988 10,274 10,194 I1,uk1
RY STAHDARD CLUSIC MWETERS 0.311 3. 291 0.28% 3,390
4. WATER YOLUME
w “TAHDARD CUBIC FEET 0,635 0, &7 B, 758 2,066
STANDARD CURIC HMETERS .018 D.017 9,021 0. 059
© 5. HMOISTURE CONTENT (%) S, 47 5.15 5.92 5.17
, &. HMOLECULAR WEIGHT DRY 23,98 28.98 : 29.98 28.98
7. MOLECULAR WEIGHT WET 28.38 28,31 28.22 28,30
J
3. STACK VELOCITY
5 FEET PER SECOMD 56,32 55,62 57. 144 56.29
METERS PER SECOND 17.17 16,95 17.51 17.16
J ) _ q
9. VOLUMETRIC FLOW
ACTUAL CURIC FEET PER MINUTE 139,504 137,757 142,266 139,431
3 ACTUAL CURIC METERS PER SECOND 55, 84 65.01 57.1% $5.90
©10. VOLUMETRIC FLOW
/ IIRY STANDARD CURIC FEET PER MINUTE 128,834 , 117,445 120,087 119,052
DRY STANDARD CURIC METER PER SECOND 57.03 55.43 S4.48 S5.19
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GUARDT AN x»x STEMS #% [NCORPUKATED
N P.O. HOX 300
LEEDNS. AL 35094
205-579-4547
/
Computed Air Test Results for ALABAHA BY-PRODUCTS CORP
Job Muamber 355093
-
RUN NUMEER 1 . . .
LATE OF TEST 09/09/85 07/10/95 39/11/85 09/11/95
LOCATIGH NF TEST sYS 1 5YS 1 Y5 1 5Y5 1
11. CONCENTRATIOM
GRAINS PER DRY STANCARD CURIC FOOT 0.0308 9.0114 0.8343 D 0254
5RAMS PER LRY STANDARD CURIC METER 0.070% 0.0241 3.078% 0.0535
15. PARTICULATE MASS RATE (H/HR.) 31.93 11.47 35.29 26,11
16, VOLJME AT NOZZLE
SCTUAL CURIC FEET 12,687 12,055 12. 080 35.825
ACTUAL CUBEE METERS 2,357 9. 341 4,342 1043
17. CONCENTRATION
GRAINS PER ACTUAL CURIC FOOT 0.0267 0.0097 0.9289 0.0219
SRAMS PER ACTUAL CURIC METER 0.0611 0.0222 9.0662 0.0590
18. % ISOKINETIC 105.38 102,00 101.35 103.22
y
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III. METHOD 5 SAMPLING AND ANALYTICAL PROCEDURES

General

All sampling and analytical procedures for determination of the particulate
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
equipment used in this test was manufactured by Research Appliance Corporation
and was properly calibrated before these tests (See Calibrations). 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. We sampled 24 points (12 per
diameter) for the time of a eycle (push) at each point. The final point on the third
run was omitted at the recommendation of Ms. Veda Hampton due to darkness and
threating weather. Verification of absence of cyclonic flow was not determined
because there was no tangential entry and cyelonic flow did not seem to exit from
the stack exhaust, |

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

METHOD 3
Gas analysis for CO9, O,, and N, by difference was performed by using the
grab sample technique twice during each test and analyzed with a Fyrite 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 eollected.

/
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METHOD 5

sampling Technigues

Previous data was used to determine stack temperature, pressure, range of
veloeity heads, moisture content and stack gas dry molecular weight prior to
sampling. A Monroe 1830 programable caleulator 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 Pigure 2. The meter box was leak checked from the pump to the orifice and
initial and final leak checks 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 & micrometer and was also
recorded on the data sheets.

The sampling probe was placed at each sampling point 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 exit 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 OF, 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 pre-weighed drying column filled with
indicating silica gel to remove any remaining moisture. The clean and cool gases
then entered the meter box where the gas flow and temperature 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 particulate was lost. The ecleanup 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 acetone
rinse from the nozzle, probe, and filter holder was combined and placed 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 transported to our laboratory for analysis.

\- /
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Analysis
The Filter (Gelman, Class A, without organic binder, minimum 99.9%

retention for particules of 0.3 microns as determmed by DOP tests) were prepared
for the field test by first heating for 2 hours 220 F then desiccating at 68 + 10 oF
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 0.5 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
Analytical Data) for the group of tests and the acetone rinses 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 describe above.

N e _/
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STACK BREECHING AND \
SAMPLING POINTS

I*—BT——-T* ‘

ed

POINT  *DISTANCE FROM WALL

-0 O NP D UIN—
O ——
Sroosou

RN — O DD DD

oo~
OO NI

XINCLUDES 4" NIPPLE

b |ceas R ‘
CMUE'.Q a.o::f) - %lﬁg%ags ‘ 1@‘“‘? aw:.a/uci “‘_’ .:,3_'
_ ) : |'< SAakn arecSsTOR
id ’ 8 .'_ - '5'
R Rt 3!
LT ke | B | P s
== == e e e
_ - n TR " B4SE LG A"
. . MATCH LING it . ‘-' -7" W ‘
. a.’m w " -,‘ ' \‘h--\
;‘(’a aga‘g‘ ' T Y 7'£‘ &
Ov S¢ ' P O7E J‘EEM » 2
. - oot ": ot ¥ Crmrou/s/IT

SIS F?(.TER/UG &

FIGURE | ’ S ;3-_.--; . j

IR GUARDIAN SYSTEMS ING




JILVAN3IHOS
I sN AG311v8

-

B ‘0 h”“.—l‘..nlqnl.ln.‘ “
/ - ST
‘ arvee §
1 -
/ .
._. - , L ] » T - [ 2 Fr e
_ % | @roes amren @ ol D} B v Sil* .- o~
oo - L4 ¥ g =~ "
e o 8 " - P e™ S * (i 1 =
T - = o a2y S 3
. ey RS _ T | . ﬁ A _ ' e s _ =
— .... \ _.. _ | 0. . L_I_— .. - .A., o . S _ w _ “ o
I i BN pom—— - = _._y — %
_ Oeun ) sx ey Teve = e — = A —r—— — = 3 = Py
_ —2 uuh_ ...In“mhln‘ = hIFsJ.Im - JUESE Y 2
- b~ -] l_r_“ T :& . -

K ¢
&

GUARDIAN SYSTEMS InNG

—17-
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NOMENCLATURE

ACF - 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, (ft2)
As - Area of Stack, (ftZ)

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

Ca - Acetone blank residue concentration, mg/g

c, - Particulate Concentration, ACF

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

Cy = Particulate Concentration, grains/DSCF

Cso2 - Concentration of sulfur dioxide (dry basis) corrected
to standard conditions, 1b/DSCF

C - Particulate concentration (cS adjusted to 12% excess air),

12 grains/DSCF

C50 - Particulate concentration (cS 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 - Isokinetic Sampling, %

Km - Orifice Correction Factor, (dimensionless)

Kp - Pitot tube constant, 85.49 (1b/1lb-mole)(in. Hg) | 1/2
(°R) (in. H,0)

-14-

_/

GUARDIAN SYSTEMS NG



/ NOMENCLATURE - continued \

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
sampling rate, whichever is less.

Li - Individual leakage rate observed during the leak check
conducted prior to the "ith" component change
(i = 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 evaporation, mg.

Md - Molecular weight of stack gas; dry basis, 1lb/lb-mole.
Mn - Total amount of particulate matter collected, mg.

Ms - Molecular weight of stack gas; wet basis, lb/lb-mole.
Mw - Molecular weight of water, 18.0 g/g-mole (18.01 l1b/1b-mole)
AP - Velocity head of stack gas, in. H20

Pa - Density of acetone, mg/ml

Pbar - Barometric pressure at the sampling site, in. Hg

Pg - Stack static pressure, in, H20

Pm - Meter pressure, in. Hg

PMR ~ Particulate Mass Rate, lbs per hour

Ps - Absolute stack pressure, in., Hg

Pstd - Standard absolute pressure, 29.92 in., Hg

Pw - Density of water, 0.9982 g/ml (0.002201 1b/ml)

Qa - Volumetric flow rate, ACFM

Qs - Volumetric flow rate, DSCFM

3

R - Ideal gas constant, 0,06236 mm Hg - m /OK-gfmole

(21.85 in. Hg-ft3/%R-lb-mole)

SCF - Standard Cubic Foot

ta ~ Ambient Temperature, °p

tm - Average Temperature of meter, Op

tS - Average Temperature of stack, °p

“"15" /
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NOMENCLATURE - continued \

tstd - 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 liquid collected in condenser and silica
gel, ml

Vm - 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 meaéured 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 calibrated orifice,

in. H20

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

/AP - Average of the square roots of the velocity pressure,

in. H20

® - Total sampling time, min,

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

0. - Sampling time interval between two successive component
changes, beginning with the interval between the first
and second changes, min.

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

%CO0 %02, %Nz, %CO - Number percent (%) by volume (dry basis)

of each compound in the stack gas.

Y
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//”_ EQUATIONS _‘\\\

= Pg
1. Py = Ppar *
13.6

m bar
Pbar + AH

3 v } Tstd 3.6
* m(std) - m Tm Pstd

4, Vw(std) = 0,04707 Vlc

5., B = Vw(std)

ws
Vm(std) + v

w(std)

[=)]
=
"

0.44 (%002) + 0.32 (%02) + 0.28 (%N2 + %CO0)

s Md

-3
=
1

(1 - Bws) + 18(Bws)

80 -
Vs = %% (/EF) ave. T

9. Qa = (Vs) (As) {(60)
10 @ =a (1 -8 ) (228 ) ’s )
3 a WS Ts 29.92

11. cg = 0 0154 (Mn/Vmstd)]

- 0.5 %CO

0 264 %N (°/o02 - 0.5 %CO0)
13, Cs
(1.5)(%0,) = 0,133(%N,) - 0.75 (%CO)
21

14, 12 = Cg 12

% CO
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<
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15.

16

17.

18.

19.

20,

PMR

I =

EQUATIONS - continued

60
= (CS)(QS) (“7366—)
TS (0.002669)(V1C) +

(0.0154)(Mn) /Vn

100 Vn
60 © Vg An
= Vm - (Lp - La) C]
Ca Vaw Py
_]8_

Tm
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FIELD DATA SHEET

s
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s

LOCATION S * DATE q ‘q '9)5 €.0.B0x300

BARO. PRES. jO. \O TIME O:L-OO—- /445’ 206/699-6647

METER TEMP. OF IMP BOX METER |VELDCITY

VACcuUM| STATIC PRESSURE "Ho0

TIME METER STACK . |
TEMP OF TeEmP| TEMP |PRESSURE | PRESSURE PRESSUR - :
Min | DUR | vOoL _FT 3 ! in | out |Aave | oF oF “H20 S H20 “Ha . /
A J \/ / PROBE TIP SIZE
4‘13&% v BEFORE AFTER

B 48026 | 9728 1007202 Y3 ABS] 100 | LS 122 ] o | jog
L |y 4| 4D 109 |76 |6 6135 Wol o\ [ (W0 2] o ",w
2 fcolss [ 4e® ] na (1810 26]0S(1 88 | 36 B o | o
'+ ylao (44 L] W | (% [t 3D 24 B\ | .28 | )8 | wmn'
5 [uglar [ake | D oo Selaa] ) [ [
ol [ S50 ]| 1S ()18 183135 M) & W
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BLANK ANALYTICAL DATA

Plant /45 C

Sample location 5\/57"817_1 _._z

Relative humidity ’ 97

Type of blank Acerfone

Liguid level at mark and container sealed —
Density of blank (pa) 0. 577 g/ml

Blank volume (Va) =00 _m
Date and time of wt. (IGO0 9/(56:5/ Gross wt. 3/7.3 mg

bate and time of wt. /40 ‘-_2[3&5" Groes wt. ~3/7- 3 mg
Average gross wt. /7.3 mg
Tare wt. ..._3/2,2 mg

Weight of blank (ma) O. /[ wmg

.oma 0.0 ) oy
Ca=aoa " C®)EEN 2 I430 ma/9

Note: 1In no case shall a blank residue greater than (0.0l
mg/g) or 0.001% of the weight of blank used be subtracted
from the sample weight.

Signature of analyst xﬁ%&i‘lg
Signature of reviewer ;

Remarks:

/

GUARDIAN SYSTEMS Inc




" pate of laboratory custody

METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant; 4-.86 Sample date: gléj/g‘)/
Sample location: 5}5}%’/] 4—'_{, Run nho.: 1

Sample recovery person: L‘iiﬂddjl Recovery date: £ 5~

Filter (s) no.: (: AZ

MOISTURE -
Impingers Silica gel
Final volume (wt) [ ml (gm) Final wt. EJZ-&; 9
Initial volume (wt) @, ml (gm) Initial wt. 95.‘) 3 g

Net volume (wt) [ ml (gm) Net wt. _ /. Q g g
Total moisture /3,.S ;

Color of silica gel
Description of impinger water

RECOVERED SAMPLE

Filter container no. /?a/l #7 sealed
pDescription of particulate on filter L/'ah)‘ é’/av‘
o J

Acetone rinse Liquid level
container no. 84/7 #J marked -

Acetone blank ) Liquid level _
container no. yé?lL/t marked o
samples stored and locked

Remarks:

Laboratory personnel taking custody
Remarks: '

)

e IADFYMYTARN SYSTRAMES ING




Plant /4.56 Run No. Z
sample location D tem 1
> =0 %

Relative humidity

METHOD S5 TRAIN ANALYTICAL PARTICULATE DATA

pensity of acetone (pa) 0. 7857 g/ml .
—_-Sample Sample Liquid level marked Q'“kfc-’a
type identifiable and/or container sealed Y "G“’ s

Acetone rinse e & Klaig,, .
filter(s) e ~ a

Acetone rinse container no. FaA

Acetone rinse volume (Vaw) /80 ml

Acetone blank residue concentration (Ca) . 000 égé mg/g

Wa = Ca Vaw pa = Loweid (/80 ) (. 785D = 4 mg

pate and time of wt _ (800 9/13/85 Gross wt (ON5¢I5.32 ™9

pate and time of wt /4900 <7 /13/65 Gross wt (o< 95, <> ™9

Filter(s) container no. QQ

Date and time of wt AR ‘7/)3’55‘” Gross wt (Qﬁf'z mg
pate and time of wt /400 G’//&ﬁ{" Gross wt (éZQ mg

Note:
.001% of the weight of acetone used be subtracted from the sample

weiqht.
Romarks:

Average gross wt /04 . I m
Tare wt /05¢74.¢Q W9

Less acetone blank wt (Wa) / mg
Weight of particulate in acetone rinse 2l mg

Average gross wt M;z,f,' mg

Tare wt _l_é_z._a_ mg

Weight of particulate on filter (s) 14 <) mg
Weight of particulate in acetone rinse e d mg

Total weight of particulate < Z.g! mg

In no case shall a blank residue greater than (.01 mg/g) or

Signature of analyst C—;é’ /%ﬁ /‘é/’./zl'é’zﬂ_
p—

Signature of reviewer

y

GUARDIAN SYSTEMS InC



METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: 45 C _ Sample date: 9//0{_7(575’

Sample location: A gm_z Run no.: <
Sample recovery person: ¢éﬁnmﬁy Recovery date: g}é&&é@i:
Filter(s) no.: i

MOISTURE -
Impingers Silica gel

Final volume (wt) [ Z ml (gm) Final wt. %ig g

Initial volume (wt) §2 ml (gm) Initial wt.?ﬁﬁ éyg 5

Net volume (wt) /2 ml (gm) Net wt, Z. 3 9 g
Total moisture /4.3 4

Color of silica gel /B Fink

Description of impinger water C ol

RECOVERED SAMPLE

Filter container no. é;(d‘#:é sealed /

bescription of particulate on filter 4/6{'/57"6/(/:/
~ J

Acetone rinse . Liquid level

container no. 51/1 il marked -~
Acetone blank Liquid level -
container no. QE;ZL/< marked e

samples stored and locked
Remarks:

" pate of laboratory custody
Laboratory personnel taking custody

Remarks:

\__ y

NI1IADOMMIIARN SYSTRENMS INC




METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

Plant 456 Run No. 2
Sample location __Dys /& il

—
Relative humidity __ &ZJ%
Density of acetone (pa) Q. Bs57 g/ml
Sample Sample Liquid level marked
type identifiable and/or container sealed
Acetone rinse « -
Acetone rinse container no. =
Acetone rinse volume (Vaw) 2l ml

Acetone blank residue concentration (Ca) (’()Qéﬁé ‘mg/q
Wa = Ca Vaw pa = (O00sy (20 ) (, &) = o/ mg
pPate and time of wt 0800 -’-:}’//3/(33‘6:055 wt /OS], 7 mg
pate and time of wt 0 /385 Gross wt [OL5 mg
Average gross wt gd@-Z/[,“Z mg
Tare wt [02702.77 ™9
Less acetone blank wt (Wa) . [ mg
Weight of particulate in acetone rinse 2. / mg
Filter (s) container no. C]j
bate and time of wt ORA>__ /43 (85  Gross wt _[4S. ¢ W9
Date and time of wt &40 9/,3'//-7-5' Gross wt (Mg
Average gross wt (65-O. ™9
Tare wt /42 [ wg /
Weight of particulate on filter (s) — Z.‘.S* mg

Wleight of particulate in acetone rinse g / mg
Total weight of particulate Z:Q 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.
Remarks:

Signature of analyst £y . oL NMand%
= . : e

A

Signature of reviewer

- N

Y

GUARDIAN SYSTEMS ING




" pate of laboratory custody

METHOD 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: /5 C Sample date: Q’///Aé’(j—

Sample location: .0 ;tﬁzflﬂ ‘9‘1 Run no.:

Sample recovery person. Vo /2 V8% ;Z Recovery date: )77/25%

Filter(s) no.:

MOISTURE -

Impingers Silica gel

Final volume (wt) /f ml (gm) Final wt. 938 [éj 5
Initial volume (wt) () ml (gm) Initial wt. 912 lg 9
Net volume (wt) f ml (gm) Net wt. ./ g g

Total moisture (é. [ g

color of silica gel /8 Fink
Description of impinger water C/E’CJ/"""

RECOVERED SAMPLE

Filter container no. 814 #Q sealed /
Description of particulate on filter (,,q/)]L G/ZII/

Acetone rinse Liquid level
container no. /ajg # b marked e
Acetone blank Liguid level

container no. /ALK marked &

Samples stored and locked

Remarks:

Laboratory personnel taking custody
Remarks: )

Y

GUARDIAN SYSTEMS NG




METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

prant  ABC- Run No. =

Sample location 5@)@/;7 A

Relative humidity ’ 2% _
Density of acetone (pa) 0. 7857 g/ml
Sample Sample Liquid level marked
type identifiable and/or container sealed
Acetone rinse “ Ll
filter(s) o —
Acetone rinse container no. (O
Acetone rinse volume (Vaw) /5C ml
Acetone blank residue concentration (Ca) __Lﬂd()(faﬁé) mg/g
Wa = Ca Vaw pa = (W63¢) (/50 ) (L BSN = ./ mg

bate and time of wt 600 ‘-‘,’7/,;3/95'61*055 wt 98504, 84 ™9
pate and time of wt /&) 9 /3845 Gross wt A504.9  mg
Average gross wt "Zij'c'g_j-ﬂ_ mg

Tare wt M mg

Less acetone blank wt (Wa) w /! mg
Weight of particulate in acetone rinse /3.2 mg

Filter (s) container no. C @
Date and time of wt (Z&OC) %iﬁs Gross wt /83.<) mg
Date and time of wt /%I iéiﬁi Gross wt 3. ¢  mg
Average gross wt @ 3.4 mg
Tare wt ﬁ;&i mg
Weight of particulate on filter (s) Q,j’ mg
Wleight of particulate in acetone rinse )3. £ mg
Total weight of particulate S :Z 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

weiqght.
Remarks:

Signature of analyst ' 2.25%,
Signature of reviewer -

_ L

I ADMIAN SVYETREANMS INC
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Sheet1

(4742 )|AugFac

Source / MarFac Where From Where From ABC Fac Where From
JCDH JCDH JCDH JCDH ABC
[Charging i i
TSP Wilputte EPA, 450/4-79-028 | 9. 0/(%/£.0022 #iton coal AP42 draft .000024 #toncoal  |87BID
.0216 #/ton coal _ i 1B mod. egn.
Beckers | EPA, 450/4-79-028
.018 #/ton coal
VvOC 2.5 #iton-coal AIRS 2. & #/¢ |-0012#/ton coal AP42 draft 2.5 #iton AIRS, but reduced
_ mod. eqn. .00014 #fton coal Reduced AIRS number for batt 1
| Slightly diff. for Beckers.
sSo2 .02 #fton coal AIRS Q_.UNQﬂ .0012#ton coal AP42 draft 0.02 #ton AIRS, but reduced _
} mod. eqn. .0000056#1ton coal  |Reduced AIRS number for batt 1
Slightly diff. for Beckers.
NOX .03 #iton coal AIRS 2.0 wﬂ\.ﬂ .0012#/ton coal AP42 drait 0.03 #fton AIRS, but reduced _
mod. eqgn. 0.000001 #/ton coal |Reduced AIRS number for batt 1
Slightly diff. for Beckers.
Doors
TSP ) .36 #iton coal EPA, 450/4-79-028 | o, < 4%/-r|.009 #iton coal AP42 drait .0004 #/ton coal 87BID
I T i I Wilputte only mod. eqn. Wilputte only
VOC i5#toncoal AIRS /. S/ 1 |.01 #iton coal AP42 draft 1.5 #iton AIRS, but reduced
; Wilputte only mod. eqn. .001 #iton Reduced AIRS number for batt 1
S02 .1 #iton coal AIRS \C\\m .007 #fton coal AP42 draft] .1 #iton AIRS, but reduced 4
| _ mod. eqn. .00006 #/ton Reduced AIRS number for batt 1
NOX .01 #iton coal AIRS . Qﬂaﬂ.ﬁ .001 #Hon coal AIRS, but reduced .000006 #fton AIRS, but reduced _
_ _ Reduced AIRS number for batt 1 _ Reduced AIRS number for batt 1

Page 1




‘ .

Sheet1
|
_ | _

Source MarFac Where From (4942 ) |AugFac Where From ABC Fac Where From

JCDH JCDH JCDH JCDH ABC
Topside
Lids/offtakes
TSP .08 #iton coal AIRS Ay .001 #fton coal AP42 draft .0002#/ton 87BID

mod. lid/ofitake eqn. Wilputte only

VOC N/a | _

1.5 #iton coal AIRS .01 ##ton coal AP42 draft 1.5 #ton AIRS, but reduced
S02 _ ] _ mod. lid/offtake eqn. .008#/ton Reduced AIRS number for batt 1

.1 #fton coal AIRS .00006##/ton coal AP42 draft| 0.1 #/ton AIRS, but reduced |
NOX _ /4 mod. lid/offtake eqgn. .0005#/ton Reduced AIRS number for batt 1

.01 #fton coal AIRS .01 #iton AIRS, but reduced

.0001 #fton Reduced AIRS number for batt 1
WOm_E:m
TSP .08 #iton charged Allegheny County /4 .067 #fton charged  |AP42 draft 0.09 #fton AIRS boiler factor x some Ditt.
_ _ _ _ derivation. No references.
VOC .03 #fton charged Allegheny County \Q\a .027 #fton charged  |AP42 draft .0001#/ton I don't know. No references
| | |
S02 .513 #iton _o:mama Allegheny _Oo::E Mg 44 #f ton ﬁmrmﬁamn AP42 draft .048 #iton I don't x:o,_a. No _.mquw:omm
| ,
NOX .005#/ton charged Allegheny County (7] .004 #/ton charged  [AP42 draft .04 #iton | don't _So._....... No qm*mz_w:omm
Page 2




Sheet!

_ \ | _
Source MarFac Where From /4P 42 ) |AugFac Where From ABC Fac Where From
JCDH JCDH JCDH JCDH ABC
Pushing _
TSP
Baghouse .014 #iton coal Guardian 03 %/~ |.014 #/ton coal Guardian .02 #fton Guardian
Traveling Hot Car .38 #iton coal Percentage of AIRS # .128 ##ton coal Allegheny County .0006#/ton Keystone done at
_ _ | _ _ Allegheny County

Hood fugitives .233 #iton coal AIRS mod from VE'S .243#/ton coal AIRS mod from VE'S not calculated
Ovens not captured |1.15#/ton coal AIRS / 1S 77+|1.2#Mon coal AP42 draft not calculated

| ! .
VOC .2#iton coal AIRS 0. 2%/ |.2#iton coal AP42 draft .00833#ton Easterly

_ 4 _ |
SO2 3.3#/ton coal AIRS NG .066#{ton coal AP42 draft .0663¢#ton coal Easterly

| _ _
NOX .03#/ton coal AIRS Y .016#/ton coal AP42 draft .0163#ton coal Easterly
Quench ;

i L

TSP 54#fton coal { AP42 4.<4 ¥/ |-475#iton coal AP42 draft .54#ton coal AP42

_ water analysis _ _
VOC {02#fton coal AIRS ~/4 .02#/ton coal AIRS .024#tton coal AIRS

; _ |
S0O2 ititon coal AIRS ~/A 4ititon coal AIRS Ad#iton coal AIRS

I _ _

_ H
NOX .Gititon coal AIRS ~j Giton coal AIRS _Gititon coal AIRS

Page 3




Sheeti

| \ | |
Source MarFac Where From (#P4¢) |AugFac Where From ABC Fac Where From
JCDH JCDH JCDH JCDH ABC
Underfire
TSP stack test Guardian o, 47%/T stack test Guardian stack test Guardian
VOC 2.0#iton coal AIRS "l .4B#ton coal APA42 draft 1.2#mmcf AIRS process gas
; _ .007#ton coal Conversion mmcfiton coal
S02 388.3#/mmcf H2S ingas 4.0 #/7 |388.3#/mmcf H2S in gas 388.3#/ mmcf H2S in gas
| ~ _ _
NOX .O4#iton coal AIRS /4 11.22#iton coal ARS [ 80#/mmcf AIRS, process gas
A G 47#iton coal
Storage Tanks
VOC calc in byproducts i calc in byproducts < 1.46 tons /yr Tanks 2
_ | [
Byproducts 39.67 tonsfyr EPA 450/3-83-016, draft 6.32 tons/yr AP42 draft 29.6 tons/yr SOCMI
_ _ EPA 600/2-90-024 Iron & Steel
Liquid Loading not calc. /4 |notcalc 1.81tonfyr AP42
Flare ]
TSP 6.2#mmcf AIRS, process gas Al [6.2#/mmci AIRS, process gas 6.2#/mmcf AIRS, process gas o
| | |
vOC 1.2#/mmcf AIRS, process gas \Q\h 1.2#mmcf AIRS, process gas 29.8#mmcf AP42, proylene, methane, acetyi
_ | | _ |
502 388.3#/mmcf H2S in gas ~/g 1388.3#mmcf H2S in gas 388.3#/mmcf H2S in gas
| | “ _
NOX 80#/mmcf AIRS, process gas >§‘ 80#/mmcf AIRS, process gas 35.48/mmcf AP42, proylene, methane, acetyl
| _ _ _ _ |

Page 4




Sheet1

Source MarFac Where From (4P 42) |AugFac Where From ABC Fac Where From
JCDH JCDH ~ |JCDH JCDH ABC
Boilers |
TSP 6.9#/hr Guardian Ag  |8.8T#hr Guardian but mod. to reflect -06#/mbtu Guardian converted to btu's,
) higher operations. but 1.09 ton less than ours
vOC 1.2#fmmcf AIRS, process gas /4  |1.2#mmcf AIRS, process gas 1.2#fmmcf AIRS, process gas
_ |
S02 93.18#/hr Guardian A 119.4484/hr Guardian but mod. to reflect 119.448#/hr Guardian converted to btu's.
higher operations. | _ _
NOX 12.43#/r Guardian A 15.92¢#fhr Guardian but mod. to reflect 15.92#/hr Guardian converted to btu's.
higher operations.
Material Handling
TSP 334.235tr PEDCO 1981 AJ4  |57.23tyr 1991 inventory 21.63thyr Texas Natural Resource
Allegheny County Conservation Commission &
AP42 batch drop eqns.
[Vehicular Traffic
TSP 9.97 PEDCO 1981 599.44tyr ABC emission inventory 481.48tyr ABC summary sheet
very limited calc. 1994 emission inventory
Decarb. .021#/ton coke PEDCO 1981 /g |notcalc. not calc.
BTF 142tonslyr influent prod. request.| 4/ 142tons/yr influent prod. request. not calc.
tanks program tanks program
Ammonia _
8.866 t/yr EPA 600/2-90-024 0.622t/yr
Iron & Steel
Ammonia, Mercury, HCN — |186.564t/yr AP42 Draft mercury, HCN not calc.
speciated
From Ammonia, Mercury, HCN: 60.77 ton are mercury and HCN.
Page 5
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JEFFERSON COUNTY DEPARTMENT OF HEALTH
BUREAU OF ENVIRONMENTAL HEALTH
AIR POLLUTION CONTROL. PROGRAM
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V1. 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 0.81 a 1,00 "H,0 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% allowed at the highest vacuum Sseen. These recalibration sheets are

located behind the original calibration sheets.

Pitot Tubes _
The 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 velocity of approximately 3000 feet/ minute. Additionally the pitot tube
shall be measured 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
that the cofficient of the assembly had not changed.

Temperature measurments
All temperature devices (impinger, meter box, hot box and stack) shall be

calibrated every 6 months against an ASTM mercury-in-glass reference
therometer or a reference thermocouple and potentiometer calibrated by fixed
points, e.g., ice bath and boiling water (corrected to barometric pressure). Upon
return the stack temperature device shall be recalibrated within 10% of the

average 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.

=4 1=

/

GUARDIAN SYSTEMS NG




VL. METHOD 5 CALIBRATIONS CONTINUED

Barometric Pressure

An aneroid barometer capable of measuring atmospheric pressure to within
If this device is defective the following alternate

0.1 inches Hg shall be used.
be obtained from a nearby

method shall be used. The barometric reading may

national weather service station, in which case the station value (whieh is the

absolute barometric pressure) shall be requested and an adjustment for elevation

differences between the weather station and sampling 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 equipment used during these tests was as follows:
Probe: 8-1
Meter Box: #400
Stack Temperature: OMEGA II
Sample Box: #2
Condenser: #1

The average temperature of the stack was 123 °F. The OMEGA II was
Op and agreed exactly with an ASTM mercury-in-glass

The intercomponent spacings and the face opening

recalibrated at 125

reference thermometer.
alignment of the Pitot Tube assembly was rechecked and no changes were noticed;

therefore, it was assumed that the cofficient of the assembly had not changed.
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Type A
Glass Fiber Filters

FEATURES

= High tensile strength. = Excellent handling character-
istics. = Good wetling properties. = Minimum of 99.9%
retention for particies of .3 um as determined by DOP
tests. & Binder free.

This is the original glass liber filter pioneered by Gelman
Instrument Cornpany over 15 years ago. It continues (o
be widely used for high volume sampling. Since zinc is
onhe of the raw materials 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
ol sulfates.

Type A Glass Fiber Filters are less likely to develop static
charge or tear than other glass fiber media types. They are
used extensively in applications where zin¢ and iron con-
tent is not important, or where suliate content is not being
determined.

Bize 37 mm 47 mm 102 mm 8 x10"
Product No. 61715 61694 61696 61701
Filtere/ P!!._ 500 100 100 100
TYPE A GLASS FIBER FILTER
SPECIFICATION REPORT

The toliowing phys:cal/Chemical properies reprement lypical. avesage values oblained
in accordance with accepled tast methods. They 876 suDeC! 10 AOIMAI Manuiaciuning
vazislions end eré supplied a8 & WWCAMICEI Service. Ths snalysis has bawn made in
asccordance with EPA procedures (microgramsif™ a 10” sneel).

ELEMENTS:
Antimony ................. 30 Manganese .............. 200
ArSBNIC . ....ovieiiiinns 30 Mecury ................. 100
Beryllium .................. 1 Molybdenum.............. 10
Bismuth .................. 10 Nickal . ... 10
Cagmium .................. 5§ Selenium............. .. 5000
Chromium ................ 0 Tk ..o 10
Cobalt..........coovvvvnns 10 Titanium ...l 170
Copper ......coovvviienins 2 vanadium ................ W0
1,7 Y 2300 2inC ..........iieien 5000
Lead ........ooviiia 20 10 25,000
OTHER PHYSICALS:
BSO ........coiiilln 522 Flow Resistance (Max.)
pH. ... 85 @320cmimin. ........80mm
DOP @320/cm/min Flow Rate (air)
(ASTM Motnod 2086 ...99.9% Ipm/cm? @ 70cmHg .. 50
Tenaile Strength Max. Use Temp. ........ 400°C
(Fed. Spec. UUP31B) ...7509r  Static Properties ........ Low
Waight, Ability to
8"x10" sheet ... .. .. 40=3¢gr. Fold ............... Excellent
WATER EXTRACTABLE IONS:
Sulfate .................. 100 <Chioride................ 1500
Nitrate ............c.ovne- 50 Fluoride .................. 15
AMMONIA .........ooviainn 20
*pri—aiman Procadune;

A 600 mi owtliled waier.
B. Add 15 deops saturalad KCi sohution
C. Bhrad ona B~ 210" ¢has! anil S0AR in preparad wales (o¢

Ohb how.
D. Run ph ot smblent mparaiue.

pe A/E
Glass Fiber Filters

FEATURES

e Low trace metals. s Medium Handling characteristics.
s Available in all sizes. » Minimum of 99.9% retention
for particles of .3 um asdetermined by DOP lests. s Bind-
er frea.

Type A/E Glass Fiber Filters are composed of fow acid so-
luble glass fiber. They contain low levels of both zinc and
iron. The fillers do react with atmosphaeric sullur dioxide,
and therefore, when high levels of sulfur are expecled,
corrections for this reaction should be accounted for.

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

Size 25mm | 37 mm | 47 mm | 102 mm | 8”x10"
Product No. 61630 | 61652 | 61631 | 61633 | 61638
Fliters/Pkg. 500 500 100 100 100
TYPE AJE GLASS FIBER FILTER
SPECIFICATION REFPORT

Tha toli 9 phy ) propart P 1 (YEHGE). AvaIaYe values ODIaNed
" d with plad tesl mathuds They are subpeci o manulacluiing

i and aré supphied as & | sarvice The analysis has Dasn made n
accoroance wian EPA procedures (miciogiamsid” x K0 shest).

ELEMENTS:
Antimony ................. 20 Manganese ..............-- 2
Arsenic . .........oaoannns 20 Mercury ..... e 80
Beryllium .................. 1 Molybdenum.............. 10
Bismuth .................. 10 Nickel ... 10
Cadmium ......ooonneennn-- 2 Selenium ................ 200
Chromium ................ 0 Tin .. 10
Cobalt ........cccvvnvennnn 10 Tianium. ... 10
Copper ........oovevvvnann. 2 Vanadium ................ 10
fon ... oieenn 1001800 ZiINC ..o 90
Lead ........ i 10 .
OTHER PHYSICALS:
BSO ... 6§22 Flow Resistance (Max.)
SPH .. 80 @320cm/min. ........ 80 mm
DOP @320/cm/min Flow Rate {air)
ASTM Mathods 2986) . .999% lpm/em* @ 70cm Hg ... 60
Tensile Swrength Max. Use Temp. ........ 400°C
(Fed. Spec. UUP31B) . .600gr.  Static Properties ... .. Medium
Waight Ability to
8”x10"shaet ....... 40=3gr. Fold................... Good
WATER EXTRACTABLE IONS:

Suifate .................. 600 Chloride................ 1500
Nitrate ............. ... .. N5 Fluoride .................. a7
AMMONIEA ......c.oovveens .13

*pH—Gaiman Procedure:

. 500 mi distitied waler.

B Aad V5 drops saturated KCi solution.

C. Shvaad one B8 x10" shest and 408k i PIEPAIED walS! (0L
ohe hour.

D. Run pH sl ambient tsmparature

>
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METER CALIBRATION FORM

Date B/ZF’/H_/ Box No. VOO
Poar = _ 3 0.00 in. Hg  Calibrated by __ ) (\Z 1
[ Orifice Gas Volume Gas Volume Temperature Avg. Temp.
Manometer Set- A wtm Wet Test Meter | Dry Gas Meter Wet Test Meter |Dry Gas Meter
ting AH(In. H20)| (in. H20) Initial | Final | Initial] Final | Inftial] Final |Inlet [Outlet
2.0 ~/03 o 1385 Nprepo 1300y | 228 | 5" % "{/ﬂ
2y =13 yesiC b ZiTpre g sty 5 |0 $?w Cgr
1. — O hu ni Yz Verséy |Z2vGu|l2y |0 L )’ o | 250
/- O —0.58 70,0 kel pousa|zpazliz e L™ %*/7 L5
sl =0.3% (w5 sz pnuz| gl 007 |05 250 125

Pump must be operated for at least 15 minutes at each AH setting (.5, 1, 1.5, 2 and 3)
Tdgm = average temperature of dry gas meter (inlet and outlet) + 4600F

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

(includes vapor pressure of water Eb.t, saturation at the temperature

Putm - Pbar ) 3. of the wet test meter) /‘ ODS‘
o'tk
P [ ] P + AI! ’ D
dgu * Phar + St /”0| 3:;
y 7
Awtm = pressure on wet test meter in inches of HZOI‘%l‘p
Y = meter calibration factor : [ o1 10
28.316 =conversion factor when using a wet test meter calibrated in liters
~ Calculations
Y= (wet final - wet initial)(T4 P
(dry Tinal - dry initial)(Za.giﬁiithmHPdgm)
or (1)
5

Meter Tolerance = 1.00 ¢ 0.0)

If the meter caiibration factor is not within 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 readings.

-4 5=
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POST TEST METER CALIBRATION
PROJECT ARL STACK SMSTEM. 8 \
Date | 9-20-295 Box No. A0
Ppar *® 30-2.0 in. Hg Calibrated by . @KA%T@QS
Signature
Orifice Gas Volume Gas Volume Temperature Avg. Temp. |
Manometer Set- A wtm Wet Test Meter | Dry Gas Meter Wet Test Meter |Dry Gas Meteq:
ting AH(in. H2®)| ¢in. Ho0) Tnitial | Fina) | Initial] Final | Initial] Final JInlet 0ut1e__1‘
10e " | =L 0 |g7qlunog|ehoz] 20 | 20| N | S
Qe  "ug —.G2 0 G |baim3|bivgz 20 2o | 1005l €2
De mg | — 42 0 Q.LS‘}V\'B“'.‘%'&OﬁHBS 20 | 2v.2]/oy | 88 “ |
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
Tutm = average temperature of wet test meter + 460°F
Putm = Pbar - Mwtm  (includes vapor pressure of water at saturation at the
13.6 femperature of the wet test meter) _
P = p + _OH -
dgm * Vbar 136
Awtm = pressure on wet test meter in inches of Hp0
Y = meter calfbration factor
28.316 =conversion factor when using a wet test meter calibrated in liters
Calculations
Y = (wet final - wet injtja])(Td P
(dry Tinal - dry in1t1a1)(28?3]65?thmjlpdgmi
or (1
7= E} = A\
Pre test Y L.O)
2 Difference N 24‘
K e /

g ¢ A Puaeng A Rl EWwWWESTereem AL e



ORIFICE CALIBRATION FORM

Date 3,//5’!?5’ Meter Box No. WD
Poar __ 29, ) Calibrated By __ (07 L
A H Vi V2 L t) t2 V2 - " O Km
in. Ho0 | CF cF | Sec.| OF °F CF
2.0 e |70 oo |£4T | oF 13623 |, 725FY | 224"
2. Poarlgrsey|Foo (95C 175 |fRese | Sy |.722¥3 |
/S nslzusiclIop |25 |75.5 (0538 | 200t |.7273
[-© mmFu.ax; 20 |%.5 | 515 WS | 5632 | 7905
O gy |ssss | 9w 995 |82 g2 | 967 | 70k
Average Ky 7337
V, = Dry gas meter reading at the start of each test /7]
V2 = Dry gas meter reading at the end of each test
t] = Dry gas meter inlet temperature
t2 = Dry gas meter outlet‘température
Calculations |
" %PD: each AH) vze;v] ,::12:220+ 460 ] o
2
or each ai) O ::Z',' ﬁfzga: 40

13.6

3. Calculate the average K, as follows:

4. Calculate A Hy as follows:

AH,-Q@_-?Tgm [ :|=0921

Q@ = 0.75 cfm
T6 = 5280R

PG = 29.92 in.Hg
M@ = 29

5. Orifice Tolerance = 1.84 + .25

-h 7=

Y = meter calibration factor

[ 7)
.79
Jood”
[eS
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POST TEST ORIFICE CALIBRATION

Date q -20. 85 Meter Box No. 40@
Pbar 20.20 Calibrated By ﬁ%g&}‘%g?\ém%
A H Vi V2 0 ty t2 V2 - Vi Qn Kn
in. H0 | CF CF | sec.| O ; CF N
). _{bitin] 308 | Goo| 97 | 2v.; 3.2 $733] " DayX
L0 |ewms lezes20| 900 fop] 3 | Seer ]| S8 |.73¢7
L0 le3qseelersazt| Goo | 1oy | 8% | 9.0t | 135827 |, 2308
N
NONINENL N NN
Average K | - 1500
Vy = Dry gas meter reading at the start of each test Average H@ __l;:]j:l
Pre test H@ L

V2 = Dry gas meter reading at the end of each test

Z Difference -, CDQZ)
t] = Dry gas meter inlet temperature
t2 » Dry gas meter outlet temperature
Calculations
1. Q= Vo - ¥y [ t2 + 460 1 60y .7,
(for each aH) —p— t1 + tg + 460 A
¢ 1,69
e
2. = Pn Mn Mn = 29
Tp = t2 + 460
??or each AH) On T OH Pg = PLar + M
13.6
Y = meter calibration factor

3. Calculate the average K, as follows:

Kn=

4., Calculate A Hz as follows:

AHy = Q@2 P@ M@ = 0. 921
sz

Q@ = 0.75 cfm
T® = 5280R

P@ = 29.92 in.Hg
M@ = 29

-
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PITOT CALIBRATION FORM

Date 3 - (a '85 Probe %" \
Calibrated By GQ ((AQS"\'Q'\\S
‘Nozzle Size N}A
SIDE A
A Pgegd A P(s) Deviation
(in. H,0) (in. H50) Cc (s) Cp(e) - C (a)
Run { Standard Type "&" P P
1 B3 b3 845 -, 002
2 .4B0 653 %49 +,002
3 430 5D _BA9 +, 002
SIDE B
AP ¢ A P(s) Deviation
(n. A58 | (n. Hp0) C_(s) cp(s) - T, 8)
Run # Standard Type "s" P
1 4q% K 541 -
2 -q_bo . Q:Sb q?')t\_l -
s | 4B Lilo | .RAL -.00|
Co(8) LBA]
CALCULATIONS
Cp(s) = CP(al:d) A_F.ﬁf-_d
(or 0,99) A P(8)
Average Deviation = I ' Ccp(s) - -CP(A or B)|
3 &——Must be < 0,01

I'EP(A) - tp(n)l &—Must be < 0.01

-53-
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