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APPENDIX A
EMISSIONS TEST RESULTS




Emigsion Test Results

Three (3) separate emissions tests were conducted on the
incinerator while burning chemically conditioned sludge cake. The
testing was conducted by Ultrachem Corporation, a Division of ERG,
Emeryville, CA. The sampling procedure for particulate emissions
was taken from the EPA manual for “Standﬁrds of Performance for
New Stationary Sources”, (EPA-348/1-76-809) Methods 1 through 5.
The test results are sunmarized in Table A-1l. The calculations

are attached at the end of the appendix.

The average filterable particulate emission discharge rate
(P.E.D.R.) was @.21 1lbs/dry ton (9.211 1lbs/i08- dry lbs). The
maximum allowable P.E.D.R. is 1.3 1lbs of particulate pér ton of
.dry solids. The total particulate discharge rate (front and back
half) was 2.21 lbs/wet ton {@.011 1b/183 lbs-wet). The maximum

allowable by Hawaiian state standards is 4.8 lbs/wet~ton.
The stack opacity averaged < 8,2% during the testing.

To determine the mercury discharge rate from the incinerator,
EPA Regulations for National Emission Standards for Hazardous Air
Pollutants - 48 CFR 61; 38FR B828, April 6, 1983 revised 48 FR
3735 ~ January 27, 1983, Subpart E -~ National Emission Standard

for Mercury, Section 61.54 - Sludge sampling, was used.

A composite sample consisting of 24 hourly grab samples was

analyzed for mercury and total solids.




The composite sludge sample from 2008 hours on Tuesday
December 13, 1983 to 2877 hours on Wednesday December 14, 1983 had

the following characteristics.
Meréury Content - 9.232 micrograms/gram of dry sludge
Cake Totél Solids - 23.4%
The complete data is contained in Appendix F.

The mercury emissions were determined from the following

equation taken from the above reference.

E._ = (1 X 18 °)C Q

Hg

Where:

.EHg = Mercury emissions g/day . l
. {

O
[

Mercury concentration of sludge on a dry basis ug/g !
Q = Sludge charging rate Kg/day

B, = 1x1g~3 x %232 ug , 1147 1bs dry solids 1Kg 24 hr

Hg 3 hr 37371i6s ©  3Jay

. 2.90 grams Hg/day

il

EHg

\"EE;;!-




The above dry solids loading rate 1is based on case 4 from
Table'l on page 1527-8 of the specifications. This value is the
maximum dry solids loading to the incinerator. Based on the above
reference section 61.55 ~ Emission Monitoring, the maximum
allowable mercury .discharge must be less than 1680 g/day. If the
rate would be a60ve this value, monitoring for mercury emissionsa

at a minimum of one year intervals must be conducted.
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DETAILED STACK TESTING RESULTS
FROM THE INDEPENDENT LAB -
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ENVIRONMENTAL RESEARCH GROUP, INC.

1400 53rd Street Emeryville, California 94608 (415) 652-2300

January . 1984 s,

Zimpro

tnvironmental Control Systems
Military Road

Rothschild. WI 54474

drtention: Bruce L. Brandenburg
wpmed $R4886-3

ject: Sampling and analyses of air pollutant effluent from
Ttitearth sewage sludoe incinerator to demonstrate compliance with:

1) The U.S. Environmental Protection Agency (EFA)
new source performance standard as given in
CFR~-Title 4C¢: Fart &0: Subpart 0; Section
60.150 to 6G.154, and

7) Rules and Regulations of the State of Hawail
Air Pollution Reoulations as given in Chapter
43 of the Hawaii Environmental Laws and
Regulations.

Sampling Site: Honouluili Waste Water Treatment Plant, Hawaii.
Sampling Date: December 13, 1983.

I ) Sampling Fersonnel: K. R. Ullierich and BE. Hunt of Ultrachem a
division of ERG collected stack emission samples,

Observinag Fersonnel: Cedric S. Takamoto of the State aof Hawaii and
kent Kithinaoman from U.S. Environmental Frotection Agency.

Submitted Samples: Feed samples were collected by Zimpro per sonnel.
The feed materizl beina charged to the furnace as chemicallw
conditioned sewage sludge.

- Summary of Results:

1) The unit ac tested complied with particulate emission rate
limitations pf the Hawaii State Air Pollution Reqgulations. This
limitation ie 0.2 pounds per 100 pounds of refuse charges. The
average emissons were 0,01 pounds/100 pounds.

2Y The unit &= tested complied with the opecitv limitatiorn of 20W in
CFR Title 40: Faxrt 60; Subpart O: Section &0.152, Standard of
Ferformances for Sewsae Trestment Flants for 211 test periods.

i |
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Zimpro
Fepori, #2445

3) This unit as tested complied with the particulate matter emission
rate of 1.3 1lb/ton of dry sludge as given in CFR Title 40:; FPart 60; -
Subpart O; Section 60.1352. The average emission rate of particulate
matter was found to be 0.21 1lb/ton of dry sludge.

Sampling Program:

Three consecutive tests were conducted on the exhaust stack. During
each test., measurements were made for the fellowing parameters:
Farticulate matter, oxygen, carbon dionride, water vapor, and exhaust
stack volume flow.

A chrorological summary of tests conducted is as fopllows:

Time of Test
ect Date Exhaust Stack

=

12/12/83 08320954 e
12/13/83 1021-1132 P e
12/13/83 1156-1319 b

[ Bl

Cxmpling Stations: B 575_511 o

& cirecular 17.% inch I.D. exhaust stack was fitted with two IZ-inch
ameter ports at 27 degrees. - These openings in the ztack were in a

ricontal plane 9 ;10" feet "above the last bend in the stack and
three feet bel ow the top o{ the stack. (See Appendix S).
{’/»u‘\ Mz-;:;-: IC l—wn(\ < }lr»,. (( '

Z 2t (H’, 
Samnling rrocedures -~ Source Test: fibj g TR

Samnlinc methods were &5 described in Environmental FProtecticn Agencvy
(EFR) metheods 1, 2, 3 and S qiven in the Code of Federal Reqgulations:

|
|
|
|
|
|
|
:
;
E
;
:
_ :
;

:

:

]

E

Frior to sampiino. the velocitv of the aas was determined at each of
the specified treverse points. by & special pitot tube and magnehelic
differential pressure qage. The gas temperature wzxs measured with a
potentieneter and thermocouple. & traverse was made across the duct
—ver botir di emeters. Thie traverse was used for preliminarv sampline
information &nd rozz-le selection and not used for particulate emrssion
czlevlations.

For tie selection of the locaticon of the traverse points faor velocity
messurenezntes. methods 1 was used. A total of, JEi: teen treverse points

were u=ed, -
<

3
%
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Fegort #233.5-3

For all particulate tests, the particulate sampling train uzed was 3
"Mod:fied EFA Method 5" particulate sampling train assembled to meet
&ll =z=ampling reguirements of Method 3. The train consisted of an
in-stack filter followed by a probe assembly and conled water—filled
impingers., with attached apparatus for collection samples for
measurement of C0'; and 02 and an attached pitot tube for monitoring
velocities and maintaining isokinetic sampling rates. An illustration
of the particulate sampling train is attached. (Appendis 3).

The particulate matter sampling train consisted of the following
components connected in series: A specially sized glass nozzle
connected to two pre-weighed aglass tubes filled with glass wool and a
tvpe SA. 1 1/2 inch diameter aglacss fiber filter contained with & pump,
and & drv gas test meter to measure the sampled gas volume.

The {filter portion of the samplng train was maintained at 22% to 2ZV5
dearees F to prevent condensation of maisture.

The first two impingers contained distilled waster to collect ~
condensible particulete matter. while the third was empty snd the
fourth contzined silica ael. The temperature arocund all impinagers was
controlled with ice to maintain the temperature of the empty impingers
beiow 70°F, The increase in water volume in the impingers and in the
weight of the =ilica gel &t the conclusion of the test was used to
czlculate the water vapor content of the samoled aas.

The gas sample was zcspirated tﬁrouqh the particulate sampling train at
tte isokiretic rate computed from the velocity monitored with the
ritot tube adiacent to the sampling nozzle. All pertinent test
perameters were recorded at 4-minute intervals during each test.

fAdditional simultaneous samples were collected for the measuremant of
arseous hvdrocarbons. oxyvgen and carbon dioxide. Samples for each of
these tests were talen throucgh an individual stainless steel sampling
tiube inserted directly into the gas stream. and positioned adizcent to
the particulate sampling rnozzle and pitot tube.

fAll sampling data are appended to this report. {Gppendix ! and 2.
fpacity Mornitorirg Frocedures:

4l opacity readinags were made according to EFA Method 9 as nublished
in Movember 12. 19734, Fedeiral Reqgister. Readings were made by R. F.
Mlerich who certified by the California Air Resourcss Hoard ander &
training program recoanized by the EFA; most recent recertificstion
was August 19893,




Shet L
beport #2234 C

The stack waz ceontinous)v agbeerved durina esch test period for one
half hour during test A and B and 20 minutes during test C. The
tabulated results include a rating of viewing conditione {(or gach
test. A rating of "gxcellent” would require:

—Observer at a distance from plume approximately equal to
relative stack—heights

~Sun at the observer®s back

-Wind perpendicular to line of sight

-Flume free of condensed steam

~Plume of uniform end fairly steady opacity

—Emission point well defined

-FPlume background of coleor contrasting with plume cclor
—Flume illumination steadv and adequate

~Interferino plumes &and cther view—obstructiconz sbszznxt

The ratings are included as an aid in evaluating the ‘accuracv oi the
readings. Each reading ig recorded to nearest S Iin EFA studies
referenced in Method 2., 92°9% of black plumes and 95X of white plumes

were read with a2 positive error of leszs than S cpacit..

Arnaivtical Frocedures - Source Test:

Farticulate Matter: The filter tubes containina the filjters weres
gried in an oven at 1059 for two hours,. dessiccated over drierite.
end weightzd on arr analvtical balance. Water and sceton: weshinmoxz
irom the nozzle ard probe were dried and weighed in & similar manner.
This constitutes "total particulate" accordina to the EFA defirnitions
and will also be referred to in thie report as "probe anod {ilter”
carticulate or “front half"” particul ate.

Water samoles from the impingers combired with acetcre washinas of
connecting tubina were dried at 102 € and all containers were
deziccated toc a constant weight, and weighed on an analvtical bzlance. oz
This portion is aenerally referred to as “condensible” particulate. ™ 3
"back half" particulste. The sum of the Front hal! and bachk haif
censtitute total particulate matter by State of Hawsii definit ons.

Carbon Dioxide, and oxvaen: Carbon Dioxide and Oxvyaen were deterwine
o the geas tank szamplez with an Orsat volumetric vas anal.cer.
accordino to EFA Method 7.

Total hydrocarbons and methane were determined orn ths qav tank zsapi€
Liv direct iniection into a gat chromatcgraph with a (lame ioniration
detector, )
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Feed Material anal vees:
The folliowina analvses were performed: .
1y ¥Froximate Analvyses: Fercent moisture, volatiles and ash.

This was done bv drving an aliquot of the composite sample for eazch
tect period at 1959 to constant weiaht. The portion lost iz
considered mpisture content.

The dried aliquot was then ashed to SS09C ts a constant weight. The
perrcent loes on ignition is considered to be percent volatile or
combustibles, percentace of remaining material to be percent ash.

2) Heating Value (BTU Content) was determined bv bombt colorimetrv on
a composite sludge sample as submitted.

Comment=s: The heating value (BTU Content) was also determined on &
sample of fuel vil beina used as aurvilliarv fuel in the furnace.

Submitted by,

R- K. Wlenety F {ﬁc

R. R. Ullerieh
Froiect Supervisor

FRU/ze=




Report #2446-3

AIR POLLUTION ANALY

Client: Zimpro

Test No: EPA Format A, B, & C
) ~=TABULATED RESULTS~-

ULTRACHEX CORPORATION

$15

(&

Report Date: 1/3{83

Test Date: 12/13/83

*

e

Location Tested:Honouluiyg
WW.T.F

ng.

l

Test A B C AVERAGE
Velocity, Ft/sec.(average) 42.5 41.1 43.1 ———é
Jz;;ﬂgng;a?ure; Pitot Iraverse/Part. 117 11 iy T
Volume Flow. CFM 4258 4118 4,318 E
Volume Flow, SDCFM 3665 3576 3,717 X
Water Vapor, volume, % Hp0 6.5 | 6.2 6.6 ‘é
Oxygen, volume, % Op (dry basis) 11.0 11.3 11.4 ‘E
Carbon Dioxide, vol. % C0p (dry) 7.6 7.5 7.2 &
Carbon Monoxide, vol. ppm CO (dry basis) - - - E
Time of Sampling 0832-0954 1021-1132 |1156-1319 -
Duration of Test; Minutes 80 64 80 E_
Sampled Volume, SDCF 34.82 46.56 35.20 |
- Particulate Matter; Filter catch E
Weight of sample; grams 0.0064 | 0.0083 0.0087 %
Particulate Conc., grains/SOCF 0.0023 0.0028 0.0038 '
Particulate Emissions Lb/Hour 0.09 0.09 0.12 _é
Particulate, Emissions Lb/Ton (dry) 0.18 0.20 0.26 0.21 1.3
__Particulate Emissions Lb/100 Lb (dry) 0.009 | 0.010 0.013 - E
__Charging Rate to Furnace Lb/Hour (wet) 3,255 3,195 3,420 _é
__Charging Rate to Furnace Lb/Hour (dry) 983 898 | 927 __:
__Solids content of charge 30.2¢2 28.2% 27.12 {
___Opacity (average) 0.2% -0- 0.32 ——ZP-:-*
_ 1
=
- ';f.—%g



@ . Report #2446-3  ULTRACHEM CORPORATION

AIR POLLUTION ANALYSIS

CLIENT: Zimpro
TEST NO, Hawaii Format: A, B, & C

--TABULATED RESULTS--

Report Date:

12/29/83

Location tested: Honouluili

W.M.T.F.

Test Date: 12/13/83

TEST " A B c AVERAGE - [LIMITATION

Velocity, Ft/see, {average) 42.5 41,1 43.1

Quct Temp; Pitot trav./Part.sample °F 117 114 116

Volume Flow, CFM g258 | 4118 4318 -

Volume Flow, SDCFM 3665 3576 3717

Water Vapor, vol, % H,0 6.5 6.2 6.6

Oxygen, vol. % 0p (dry basis) 11.0 11.3 11.4

Carbon Dioxide, vol. % COp (dry) 7.6 7.5 7.2

Carbon Monoxide, vol. ppm CO (dry bas#d

Time of Sampling 0832-0954 | 1021-1132 [1156-1319

Duration of test; Minutes 80 64 80

Sampied Volume, SDCF 34,82 46.56 35,20

Total particulate; Tilter and

impinger -catches

Weight of sample; grams 10.0224 0.343 0.,0289

Par;icu]ate Conc., grains/SDCF. 0,0099 0.0114 0.0127

Particulate Emissions Lb./Hour 0.31 | 0.35 0.40

Particulate é;issions Lb/Ton (Wet) 0.19 0.22 0.23 0.21 4.0
__Particulate Emissions Lb/100 1b wet] “70.010 0.011 | 0.012 0.01° | 0.2
__Charging Rate to Furnace Lb/Hr. {wet) 3,255 3,195 3,420
—_ - 22 ¢
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Client

ALR POLLUTION ANALYSIS
VISIBLE EMISSIONS EVALUATION

-Zimpro, Inc.

Location Honouluili

Type Facility Sewage Sludge Incinerator

Emission Point

Exhaust Stack

Control Device Venturi Scrubber

i
RULTRACHEM coneonamion

Test Date 12/13/83

Test No. A, B, & C

Observer

R. R. Ullerich

Recertification Date August 1983

Certifying Agency California ARB

TABULATED RESULTS

Time | # of % Opacity ComplianceObserver Viewing
Set #{ Start-End Readings |Avg Range Status JPosition [Conditions] Remarks
A 0840-0910 240 .2 0-5 PASS B0 ft/stack POOR Over cast
8 [1050-1120 240 -0-| -0- PASS B0 ft/stack POOR Over cast
C | 1205-1223 7% | .3| o5 PASS B0 ft/stach POOR  |Over cast

- 23 -
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SUMMARY SHEET #1
WET SLUDGE FEED RATES TO FURNACE
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-

Zimpro -
Report #2446-3
Test Date: December 13, 1983

i B 7

SUMMARY SHEET

CHARGE_RATE

TEST TIME © BELT SCALE TOTAL LBS. (WET)  LBS./HOUR {WET)

A 0830-1000 856085 4,883 3,255
860968

B 1020-1130 861978 - 3,728 : 3,195
865702

C 1200-1320 867368 4,560 3,420
871928

E._-.
]
z
%
-
E
T
3
£
i
£
£
.
-
+
Tall
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SECTION I
FLUE GAS FLOW RATE DATA
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UL T RACHEMA"ERG :

- i
e i
Pty

Client : ZIMFRD Date Tested :12/13/B3
Test No. :EFA FORMAT "A" Time :08I32-U934

Gas Flow Rate Data

Point h T. Vel .Ft/Sec
B8 EAST - 118 44 .3
.62 119 45.1
62 119 45. 1
.62 119 45.1 .
-y 119 446,95
. b6 119 44.3
.54 119 45.8
Y 117 IB.B
SOUTH LB 11S 45. 3
. &8 i17 47.1
AT 115 45. 3
&2 115 . 44.9
.45 117 8.2
T 117 42
- 44 117 7.9
<15 117 22.1

e R BN RSN

Vs = Cp [h (T + 450)1~.5 [1/M.W. x Ps1".5 % £5.49

Conc. of CO02 = 7.6 % Conc. of G2 = 11 %

hastrih ] [ s | L = | e Ty prse KT ™ ]

Conc. of HM20Q = 5.5 %
Avg. Gas Velocity: Vs, Avg., 42.% Ft/Sec
Pitot Tube Correction Factor, Cp .87

Duct Gas Molecular Weight, M.W. 29.02

L ﬁ TR

Duct Pressure, Fs. 29.71 *“Hg .Barometi ¢ Fressure 27.93 7 "Hg
Duct Size Round 17.S In. Liameter Stztic Fressure -.2 "7 2
Duct Area 1.67 Sg. Ft Avg. Bas Temp. 117 |
Gas Flow Rate 42.5 Ft/Sec X 1.67 Sq. Ft x &0 = 4258 CFM é
4258 CFMX S30 / S77 % 29.91 /29.92%(1.00- &.5 /1004HZ0)= T&465 SDCFM é
M.W. Factor = .033I9 Stardard Cond. Temp. 70
s
- 27 - ' §
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UL TRACHEM/AERG

Client : ZIMPRO | Date Tested : 12/13/83
Test No. 3 EPA FORMAT "A" Time : OB3ZZ-0954
GAS FLOW DATA
Sample Points 1-B SOUTH&EAST
Barometric Pressure 29.93 Sample Nozzle Area .00019 ft~2
Duct Pressure 29.%1 ’"Hg Condensate S1 ml.
Avg. Gas Meter Pressure .4 in.Hg Vol. of Gas Samples 34.8%9 CF
Avg Gas Meter Temp 78 F Avg Duct Temp 117 F
Wgt. Collected .00&4 Gms. Duration of Test 80 Min.
Avg. Velocity at Sampling Pts 42.5 ft/sec.
Calculatiaens

Condensed Water Vapor:

vﬂ = 0,00257 * 5t x (460 + 70 )/29.92 = 2.41 SCF

Corrected Meter Volume:

Vo = 34.89 * 3I0.31 / 29.92 x* 3530 / S38 = 34.82 SDCF

Fercent Water Vapor:

AH20 = 2,41 /7 37.23 %100 =- 4,5 %

Particulate Concentration (Grain Loading):

Go = ( .0064 Gms. % 15.43 )/ 34.82 SDCF = .0028 Grs/SDCF

Particulate Emission Rate:

( .0028 Grs/SDCF x . T&&65 SDCFM % &0 ) /7000 = 0% Lbs/Hr,

Percentage of Isokinetic Samplingaﬂttainedz %1l = 104 %
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UL TRACHEM/ERG

Client : ZIMPRD

Test No. : EPA FORMAT "B"

Date Tested : 12/13/B3

Time : 10211132

GAS FLOW DATA

Sample Points 1-8 SOUTHXEAST

Barometric Pressure 29.93

Duct Pressure 29.91 ""Hg

Advg. Gas Meter Pressure
Avyg Gas Meter Temp 82 F
. 0083 Gms.

Wgt. Collected

fivg. Velocity at Sampling Pts

.7 in.Hg

Sample Nozzle Area
Condensate &S5 ml.
Vol. of Gas Samples

Avg Duct Temp 114 F

Duration of Test &4 Min.

41.1 ft/sec.

Calculations

Condensed Water Vapor:

v = 0.00267 ¥ &35 Xk (4460 +

Corrected Meter Volume:

Va = 46,24 2 J0.81 / 29.92 %

Percent Water Vapor:

A HZ0D = 3,07 /0 49,64 % 100

Particulate Concentration (Grain

Go = ( .00B3 Gms.

Farticulate Emission Rate:

( .0028 Grs/SDCF %

Percentage of Isckinetic Sampling Attained:

¥ 15,43 )/ -46.556 SDCF =

3576 SDCFM % &0 ) /7000

70 )/29.92 = 3.07 SCF
S30 / 542 = 446.56 SDCF
= &.2 %4

Loading):

. 0028 Grs/SDCF

= .09 Lbs/Hr.

1 = 101 %

29 -

. Q00335 f¢~2

446.24 CF

o
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L TRACHEM A/ ERG

Client : ZIMPRO Date Tested :12/13/83

Test No. :EPA FORMAT "B" Time :1021-1132

Gas Flow Rate Data

Point h T. Vel.Ft/Sec

8 SOUTH .04 115 45. 46

7 . b4 115 45. 6

& .66 117 445.4

S .61 116 44. 6

4 &1 118 44,7

3 .48 114 9.5

2 -4 114 &

1 .17 112 3.5

8 EAST .92 i1a 41.1

7 .52 114 41.1

& .92 113 41.1

b=1 .52 112 41 &
4 .6 112 44.1 -
I b 112 44,1

2 .39 113 4x%.7

b} .4 112 36

Vg = Cp Ch (T + 460)31~.5 [1/M.W. % Ps]~. 5 x 85.49
Conc. of CD2 = 7.5 % Conc. of D2 = 11.2 %
Conc. of M20 = 6.2 %
Avg. Bas Velocity; Vs, Avg. 41.1 Ft/Sec
Pitot Tube Correction Factor, Cp .82
Duct Sas Molecular Weight, M.W. 29.04
Duct Pressure, Ps. 29.91 "'Hg Barometric Pressure 29.93 ’’Hg
Duct Size Round 17.5 In. Diameter Static Pressure —.3 *’H20
Duct Area 1.67 Sq. Ft Avg. Bas Temp. 114
Gas Flow Rate 41.1 Ft/Sec % 1.67 Sg. Ft 8 60 = 4118 CFM

4118 CFM2 530 /7 574 & 29.91 /29.92%(1.00~ &.2 /100%4H20)= 3575 SDCFM

"M.W. Factor = 0339 Standard Cond. Temp. 70




UL TRACHEM /" ERG

Client : ZIMPRO Date Tested :12/13/83%
Test No. :EPA FORMAT "C“ Time :1156-1319

Gas Flow Rate Data

Point b T. Vel .Ft/Sec
8 EAST . b 118 44.4
7 iy 114 44.3
- & b 119 44.4
=1 « b2 119 . 43.1
. 4 - &4 119 45.9
X .72 119 48. 6
2 -62 118 43.1
1 .46 118 I8.8
8 SOUTH .64 115 45.7
7 -7 116 47.8B
& &l 114 ) 44 . 4
5 . 54 115 42
4 a7 113 43.1
3 .48 114 I9.95
2 .42 113 37
1 -34 114 I3.3
Vs = Cp [h X{(T + 450)1~.9 [1/M.W. ¥ Ps]1~. 3 x B5.49
Conc. of CO2 = 7.2 % Conc. of D2 = 11.4 %

LConc. of H20 = &.6 %

Avg. Bas Velocity; Vs, Avg. 43.1 Ft/Sec v

Pitot Tube Correction Factor, Cp .82

Duct Gas Molecular Weight, M.W. 28.95

Duct Pressure, Ps. 29.91 "’Hg Barometric Préssure 29.93 “’Hg

Duct Size Round 17.5 In. Diameter Static Pressure —-.3 ""H20
Duct Area 1.67 Sq. Ft Avg. Gas Temp. 116 ,
Gas Flow Rate 43.1 Ft/Sec % 1.47 Sq. Ft % 60 = 4318 CFM
4318 CFMX 530 / 57& 3-29.91 /29.92%¢1.00— &.6 /100%H20)= 3717 SDCFM

M.W. Factor = .0339 Standard Cond. Temp. 70
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UL TRACHEM /- ERG

Client : ZIMPRO

Test No. : EPA FORMAT “C"

Date Tested : 12/13/83

Time z 1154-1319

GAS FLOW DATA

Sample Points 1-B EAST&SOUTH
Barametric Pressure 29.93

Duct FPressure 29.91 T"Hg

Avg. Gas Meter Pressure .4 in.Hg

Avg Gas Meter Temp 78 F
Wgt. Collected .0087 Gms.

Avg. Velogity at Sampling Pts

Sample Nozzle Area .000194 $t~2

Condensate 53 ml.

Vol. of Gas Samples 35.27 CF
Avg Duct Temp 116 F

Duration of Test 80 Min.

4.1 ft/sec.

LCalculations

Condensed Water Vapor:

v = 0.00267 % 53 X (440 +

Corrected Meter Volume:

Vo = 3I5.27 2 0.3 / 29.92 %

Percent Water Vapor:

“H20 = 2.51 /7 3I7.71 % 100

Particulate Concentration (Grain

70 2 /29.92

2.51 SCF

S30 / 538 = 35.2 SDCF
&

6-6 z

Loading):

Bo = ( .0087 Gms. ¥ 15.4% )/ 35.2 SDCF = .0038 Grs/SDCF

Particulate Emission Rate:

( .0038 Grs/SDCF %

3717 SDCFM % &0 ) /7000 =

«12 Lbs/Hr,

Percentage of Isokinetic Samplinq3;ttainndl Xl = 102 %




UL TRACHEM/ ERG

Client 3 ZIMPRO ' Date Tested :12/13/8B3

Test No. :HAWAII FORMAT "A*® Time :0832-0934

Gas Flow Rate Data

Point h T. Vel .Ft/Sec S
8 EAST . & 118 44.3 .

7 .62 119 | 45.1 . o
& .62 119 45.1 ==
] .62 119 45.1 .
4 . bb 119 46.5 :
3 . bbb 119 46.5 %
2 .64 119 45.8 0
1 456 117 38.8

8 SOUTH .63 115 45.3 )
7 .68 117 47.1 3
& . 63 115 45.3 f
S .62 115 44.9

4 .45 117 8.3 %
3 .54 117 42 ;
2 .44 127 37.9

1 .13 117 22.1

i

Vs = Cp Ch *(T + 460)1~.5 [1/M.W. ¥ Fs1~.5 % B5.49

8!
HEI

Conc. of CD2 = 7.6 % Conc., of 02 = 11 %

Conc. of H20 = &.3 %

e

Avg. Gas Velocity; Vs, Avg. 42.5 Ft/Sec

*Pitot Tube Correction Factor, Cp .B2

i

Duct Gas Molecular Weight, M.W. 29ﬂ?2

Duct Pressure, Ps. 29.91 "'Hg Barometric Pressure 29.93 “"Hg

!'ﬁ m.p
2k,

'Duct Size Round 17.5 In. Diameter Static Pressure -.3 ’"H20 °
Duct Area 1.47 Sq. Ft Avg. Gas Temp. 117
Gas Flow Rate 42.5 Ft/Sec § 1.47 Sg. Ft X 60 = 4258 CFM
42%8 CFME 530 / S77 % 29.91 /29.92%(1.00- 6.5 /100%H20)= 3665 SDCFM

M.W. Factor = 0339 Standard Cond. Temp. 70
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L TRaCHEM/Z ERG

Client : ZIMPRO . Date Tested : 12/13/83
Test No. : HAWAII FORMAT A" Time : 0832-095%
GAS FLOW DATA
Sample Points 1-B EAST&SQUTH
Barometric Pressure 29.93 Sample Naozzle Area .00019 +t°2
buct Pressure 29.91 "’Hg ’ Condensate 51 ml.
Avg. Gas Meter Pressure .4 in.Hg Vol. of Bas Samples 3I4.89 CF
Avg Gas Meter Temp 78 F . Avg Duct Temp 117 F
" Wgt. Collected .0224 Gms. Duration of Test 80 Min.
Avg. Velocity at Sampling Pts 42.5 ft/sec.
Calculations

Condensed Water Vapor:

ve = 0.00247 % S1 ¥ (460 + 70 )/29.92 = 2.41 SCF

Corrected Meter Volume:

Vo= 34.89 2 30.31 /7 29.92 ¥ 530 / 538 = 34.82 SDCF

Percent Water Vapor: S

4 HZ0 = 2.41 / 37.23 1 100

n
o
0
2

Particul ate Concentration (Grain Loading):

Go = ( .0228 Gms. X 15.43 )/ 34.82 SDCF = .009% &rs/SDCF

Particulate Emission Rate:

{ .009% Gre/SDCF % 3445 SDCFM % 60 ) /7000 = .31 Lbs/Hr.

P-rcen‘rge of Isckinetic Sampling A;:zinlqs %1 = 104 %
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UL TRACHEM / ERG

$m§

Client + ZIMPRO Date Tested :12/13/B3

+1id
1}

Test Np. :HAWAII FORMAT "B" Time :1021-1132

Gas Flow Rate Data

Point h T. Vel.Ft/Sec

8 SOUTH - 64 115 45.6

7 -bh4 115 45.6

& -7 117 44. 4

S b1 116 84,6

4 .61 118 44,7

3 .48 114 2.9

2 . 4 114 I&

1 .17 112 23.5

8 EAST .92 114 41.1 E
7 .52 114 41.1

& .52 1132 841.1

5 .52 112 41 s
4 . & 112 44,1 H
3 .8 113 44.1

2 .9 113 4%.7

1 - 112 IhH

Vs = Cp [h X{(T + 4460)1".5 [1/M.W. & Ps]~. S % BS.49
Conc. of COD2 = 7.9 % Conc. of 02 = 11.3 %4

Conc. of H20

&.2 %

Avg. Gas Velocity; Vs, Avg. 41.1 Ft/Sec
FPitot Tube Correction Factor, Cp .B2
Duct Gas Molecular Weight, M.W. 29.04
Duct Pressure, Ps. 29.91 ~"Hg . Barometric Fressure 29.93 "7Hg %%

Duct Size Round 17.5 In. Diameter Static Pressure ~-.3% “'H20

Duct Area 1.47 Sq. Ft Avg. BGas Temp. 114
Gas Flow Rate 41.1 Ft/Sec X% 1.467 Sq. Ft ¥ 60 = 4118 CFM
4118 CFM%x 530 / 574 % 29,91 /29.02%(1.00- 6.2 /100%ZH2Q)= 3576 SDCFM

 M.W. Factor = .0339 Standard Cond. Temp. 70 %




WM TRACHEMA/-AERG

Client : ZIMPRO Date Tested : 12/13/83
Test No. : HAWAII FORMAT "B" Time =z 1021-1132
BAS FLOW DATA
Sample Points 1-8 SOUTH&EAST
Barometric Pressure 29.93 Sample Nozzle Area .0003335 ft~2
Duct Pressure 29.91 *’"Hg '~ Condensate &5 ml. _
Avg. Bas Meter Pressure .9 in.Hg Vol. of Bas Samples 44&.24 CF
Avg Bas Meter Temp 82 F Avg Duct Temp 114 F
Wgt. Collected .0343 Gms. Duration of Test &4 Min.
Avg. Velocity at Sampling Pts 41.1 ft/sec.
Calculations

Condensed Water Vapor:

v = 0.002&67 & &5 % (4860 + 70 ) /29.92 = .07 SCF

Corrected Meter Volume:

Vo = 46.24 x 30.B1 / 29.92 x S30 / 3542 = 454.56 SDCF

Percent Water Vapor:

Z H20 = 3.07 / 49.&4 % 100

n
o
8]
o~

Particulate Concentration (5rain Loading):

Bo = ( .0347 bms. ¥ 15.43 )/ 46.3& SDCF = .0114 EBrs/SDCF

Particulate Emission Rate:

( .0114 Grs/SDCF x 3I57& SDCFM 3 &6 ) /7000 = .35 Lbs/Hr.

Percentage of Isokinetic Sampling Attained: %I = 101 %
: --3€ -




LI TRACHEM AAERG

Client : ZIMPRD Date Tested :12/13/83

Test Ne. :HAWAII FORMAT "C“ Time :1156-1319

BGas Flow Rate Data

Point h T. Vel.Ft/Sec
8 EAST b 118 444
7 . b 116 44,3
5 L. b 119 44.4
5 .52 119 45,1
4 64 119 45,9
3 .72 119 48. 4
2 .62 118 45, 1
1 .46 118 38.8
8 SOUTH .64 115 45,7
7 .7 116 47.8
& .61 114 44 4
] .54 115 42

4 .57 113 43.1
3 .48 114 9.5
2 .42 113 37

1 .34 114 33.3

Vg = Cp [h ¥(T + 460)1~.5 [I1/M.U.. % PsI*.3 % B835.49

Conc. of CO2 = 7.2 % Conc. of 02 = 11.4 %

Conc. of H20 = &.6 %
Avyg. Gas Velocity; Vs, Avg. 2.1 Ft/Sec
Pitot Tube Correction Factor, Cp .82

Duct BGas Molecular Weight, M.W. 2B.95

Duct Fressure, Fs. 29.%1 *"Hg Barometric Pressure 29.93 ""Hg-
Duct Size Round 17.5 In. Diameter Static Pressure =.JF “"HZ0
Duct Area 1.467 Sg. Ft Avg. Gas Temp. 116

BEas Flow Rate 43.1 Ft/Sec ¥ 1.467 Sq. Ft % 60 = 4318 CFM

4318 CFMX 530 / S76 % 29.91 /29.92%(1.00~ 6.6 /100%H20)= 717 SDCFM

R I'ﬁ%l!!‘m! ‘A-I::-}ﬁ-\‘_:‘.-.___-:]!':‘;I FESWREY - ‘_:‘ .

M.W. Factor = .0339 ' Standard Cond. Temp. 7O
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Ui _TRACHEM /"ERG

Client

ZIMPRD

Test No. : HAWAII FORMAT "C*

Date Tested 12/13/83

Time 11356-1319%9

GAS FLOW DATA

Sample Puoints 1-B EAST&SOUTH

Barometric Pressure 29.93

Sample Nozzle Area .000194 12

Duct Pressure 27.91 ’7Hg Condensate 32 ml.
Avg. Bas Meter Pressure .4 in.Hg Vol. of Bas'Samples 35.27 CF
. Avg BGas Meter Temp 78 F AAivg Duct Temp 116 F
Wgt. Collected .028%9 Gms. Duration of Test 80 Min.
Avg. Velocity at Sampling Fts 43.1 ft/sec.
Calculations
Condensed Water Vapor:
vw = 0.002467 ¥ 33 % (460 + 70 }/29.92 = 2.51 SCF

Corrected Meter Voluma:

Vo = 3I5.27 x 30.31 /7 29.92
Percent Water Vapor:
A H20 = 2.51 /7 37.71 % 100 =

Particulate Concentration (Grain

Ga { .0289 Gms.

Particulate Emission Rate:

{ .0127 Grs/SDCF x 2717 SDCFM x

;

¥ 15.43 )/ 3I5.2 SDCF

Percentage of Isokinetic Samplingaaﬁttainem LI

330 / 5.2 SDCF

Loading):

=

-.0127 Grs/SDCF

«.4 Lbs/Hr.

&0 ) /7000

102 %




SECTION 1I
ATR POLLUTION LOG SHEETS

- 39 .

i)

AT

s




2 H=CH XOOQPUTH vouvsnwwy A3yrend

— mﬂ:l $ay Say 1violL o Say xwy
T AS e B ¥ 7 j H
5 (S L SR AL T 15 [X7_ 5 ]
KECARLN N Ww 3K BIR |50 .,m...w,wq Ch A I M X T KX Z
- rikdi AT Z Th 7R T i h £> ~ T
e ar ] Ao | 2 SOt | 3N | CRTTIRI AT 1 P 125 A
772 o ¥ £ VASA | 220 | PRI SALET 1 5 » .wd.nﬁ 3
o2 ol | A £ 5 TN h BT Sh] 2T LZ/80 IS 7
wam ol [ 713 73 Eieh [ 20| Al 1252 1T 1 47 £¢ > W +
< | I8 |0.m..m~w|..._llm.¢+ TR [ &1I|Nr: kT 2330 04 33
(20)%0 [ AR (d6) Do (£e)2e | (24330 | (.37) (@ ﬂn__ (‘v % (o (2490 |3 ('SP [ (4 92) | ©Pw .'(0) [ Foqumu o
' dway +uu-5§ asey | ‘3Jetang | ‘asqur F( >m aamyoa L ' d u (1) - ‘oY ‘onpa uged
231111 m.__ 30 J3sUIpUOD & 1019w sl ofdues sy |*(HV) 2 Y av) umnu tavasey | o019 | Sorydueg | esadaear
- 3 v eanjexe 233312 «r13dwe ;.
bS21|% T et | gans ardavs wep iioe | Zavsoten | xowag | U2V p
sanyviadeay 1813109 A .\Jv
@ ~3937%p @
sinsodzg )
e C(cuy) o S7Y 3y wausaazay 1919y
T 9.5 (77) v uo...u"n 9 ”HH.O..ll JequEny wmm uu..wz

wj>) oyn/ @& @191 X[ YYORL

gt/ Aqeny ID]9E0NIVY]
> o ‘uy) ©a 103009 }p SYXEON
QMHLF ‘W@u uusw.a.. W:-:Sﬁ-v« s1xzop
A Jo \ ey

- gt _(°up) wa GN.... numu axnesead syI0lg

Yl SININFON PowNEsy
w (o) wZET ()

sanssoxd d1339woxey
prel: i sanyvieduay JUITQRY

Jsqunu xoq ddurg

WS Ef ('uF) wm ‘meyp yavls

v 13qenu any

ZL X7 T Suyases awvey 3qoag SX-hT 2T ajeg
[epae3ve ouyy eqoxg VI %) ojexadp

T 4 Bvey oqoiy T ERYUITT T ueyivaog

TR (" 9) sqm 303 A3y

(1) vorIeIqITVY 21939y
MU0 YIVa TI¥Id 2IVINDILIYVd

SISATVNY NOIINTI0d NIV

_.__E....._z._a Ew_a%:% B

vl vt 2

- 40 -

P




Tt

Z°¥9~Si YoogpuelH eauwanssy L3yyend .

: b 1 7] fay Say w0l Say XUH "ot
uw\ FYY _ L\f P

. N el W s I A L 1% I P de

(€& T Y1 ¢% te | 8% Thoh | 3T :mm F ST AL o v
PLiTANYRIEE \mb_m S ' iR PIM EIM XA LN 2L b Ik % z
AELI R LA CToh LS TERTTA RS L . O z 1% |2
STy 958 2€ | hd R TR HY | h 85 ]5h° -1l p'. 1/ 2 A
IEC(7.3 | B> BE | €8 [ 25k [P IFF [qyrjaa ] _ 37 " 5¥ 27 2 W
SHZTI T RS ey AR T PTISHAR IR e~ 37 ALY ) d
o 20T 8 Y X =z 57 T<h C I MIALIE L i T 7 =3
S T TR LN 70 I M N T Sl I L0 N L .Y 3 33

ot (o1 ] 0%H (81)| (dg)0e [T (00 [ (T 92) | U718 .7(0) | 2oqwm

(12020 L v (de) Do (de)20 | (1a)0e | L(c33) ®
*dway |fFastuydey ey { ‘Joqang | *I91uL F( >m awmtoa |00 wn VI 7y e d (1) wi ‘auyy ‘owy3 uped
191114 |} 10 29suapuod A3 ee sydees sey I°(HY) asymm U am) siny | *sandep ] waor) | Suprdueg | ezasavay™
m.. Suiasay Aap v sanyvid adf3ix0 peay =020dwe3 | 1, 10 -,

n ¥ Jo «~du) ayduge wep ] {TFET A3353079p yang -
cl eanye3adery |- . 18739% . @ @
+ A3} 34p .
sanorery -
%

..wmwx.ﬂ.d. .\r‘:uuuuaw . 0’ (‘uy) was FN Jy_sous2e3ay. vy 1913y
3.» ,&-Q0 5 . 103383 3 I3qUMU x0q 391N
! FuRe _ﬂw vy o' (Cup) LTS (Tg) eanseazd Bying 2vquny Xoq Iydweg

v
e Udy F X% ssqunu Ny Vs % $Injiyou pawasey
. g (Cuy) kA - 3y ('uy) ual.mﬁ.mﬁ m._.b. vanuevad dp1yawozeg u.ﬂ_& wt ‘werp yORIG L -
1 v§..l§ Tog’ ooy yeay Yopanp smnawy J08 sanyvaedeey juatquy w?, aaqunu uny
S0 wy3) ufi/ w Tog' yeiex xuer [wouyd LEITT)™ dupyee xaqesy aqoag X = FT=2] a3k
% “ ] &\ ] J9qETY IFJUCUNIBYY [YFIVIVW JRUFY Vijoxd Yi Joye23dy
‘uy) T Sw | JNeUEEP S1EBON P 4 Watuel #qoiy R uoFITIA]
9b10as’ aoqunu uoTIIFITITIPY OTXIOH 2 () eqa3 R £y
: Z. 3o IYyg (1) VOFIeIqITed 2939y 173n9 usld

.L«\.:.uN-
) © WEOS VIV QIRIA HIVINOIIWVA

SISAIVNY NOILNTIOd ¥IV

) e EEEE%.




T 9=5H NoOGHUUR EIUIANISY .hu.wﬁs.&

. xey Ay 9.&! 1vi0} - T in'm_.v.._ﬂ..._i. Xy T dq...ohJi
. r% ms - 13501 X~
trt mww. B WTW. I'h EAMExAl AT 3 i
m“ MM Xt v h T2 I Tor | bl | Sh  im Z -
I T {705 | <o PBF 3T %@ 2.4 2 N (Y LA WL AT A I /3 (7 wl
252 (3% X7, 22 LI P22 LR o AL o 1%
i K5 vt 2f b 15T TEE (T T 7] 77 “Mw 5
el .mmw T TP RN M P i B L ) Ty 7
A " LS €2, P22 . M v H ! ;
T A R e S U e
C%u. ..Au.._u D¢ (2e)30 | (Z)20 be Hmuwa -» 0“’ RH&& o%H (' Muq Am.ww. L1 h_u: (9 hm Sulmau “uﬂ“ ~
*dus aSuyduy 3sap | "3je13ng | ‘30yu A 0, ' - ¢ $ -~
uu..:.um A..o uw-nweuooﬁ 39738 svd . syd=ve 0y .ES A0 ,nc.aqndu aany | ‘eowany | ya01) | Supidueg enuu._.-..hw_...
m Suyawey L1p v sanjexn 3DFFTI0 pwoy ~evdmoy . -.
n se§ 3o «daey slduws sup sEQIdw K3ydot1e Novag Atf\@b)g .y
dpanyeiadusy 1*yI09
: sanssdag -
-y > *RETET YT e s18)9y 193y
oWviZ-9 -H.F.w.:% Y772 0R (o = 2 -”uuu-wuu LT asqenn mw_u 1919y
naswry wlm ( uﬂw w9 - ( mw axnssaad 13038 Joqunu xoq Idweg
1aqenu 393134 sInysyom pIwnesy
m.m_‘ Sy ('up) W TF 4 sanssaad apxjamoivg aumu (°uy) ox ‘weyp yovIg

UyINp WNnosy
a3l yway YwOyg
33qunU 233oWOBISY]

ru o M ININUCTIP FRRON

Joqumu UOTIEIYIYIUIPY SIRTON

< d LA

G€€090”

ﬁ.%_lrz

Fuyjise aajeey sqoag
{vTIIve 19UTY vqoIg

17

e

P yi¥oey aqeay

vanjesedmay Juatquy

hJ .ﬂ\._

1aqunn ony

X

kAl

I

Ioywaadg .
wolivae]

{9) sqmy 3011y

(X} worIvaqyed Aa30

HBOd VIVA 1913 AIVINOIIYVA

SISATVAY NOLLATI0d YIV

A1)

B :% |

g

1
o
-

1

TR AT S T AR LIS WA, SEOTC I SN



T2 Y p—

Pl e fS SRS e S S SR G5 R SR USRI " ke e ]
- Z°¥~SK NoOqpuUvH eduwInsey K3TTenY

et II-II.III‘I'J]I-I-III_ P ——————
xey Say Say 1ei0) Say xvl Lz )4
W =1 T r
<t I _ % S
Tl 1T hS bt &m T XA PA) 72l I A I ¥7 !
4= . ] N SE [ 7Eh ww o | p? iz 1
CHIt e ) ¢ /. (A4 [£4 [ %
meWWWw F  F 105 [ E5 118 | 207 2] ol | A A A
@ 3T T AX 2 L1 u,? R TTrES 27, T | 27 Z1 w
“hh 2| b} >m_,l 3 ek [ ol 11 7h] (- e/l 1 8 X :
A2 kw A ein iy MAZ AR AN Pl Q°/ ) 34 %
“w T (TS AELIE TR TR 27 L N0 Ko7 A )
(40)90 (2e) Do (2e)20 z.vu. (33) o o' (Cuy) (24)9¢ {34 (°9F) | (W 92) upw ‘(g) | 19990 o
‘dusy | *aaBuydey I8el ‘ye13nn | ‘1910 n >m aemYoa | 3737 wa\d? \_\—m (1) e ‘uTY ) & uyed 7
AN [ T 2ISUNPUOI 39300 sud o—nﬂ- s9 {*(Hy) 29w F ( ma #InY | "EmoTR ya01) | Suprdaeg os32avI N
Juyanay L1p 3¢ wInieze 2213%30 peay «t32dae) o.__.‘ . -. .
%8 30 -dusy apdgee vey aso1de Kyrsorea| %ma8 J\E. “
samyexeduay |- @ 1v7309 @ @ M
~I193J 1P .
. sansvaid
e o ety ———— L, rl.lllllnllllllurlllllllul
fH (*Ty) wm uRIRIY MY 333y
pu - 0B (1) = 203383 3 Hﬂn zequng xoq 39VY
O.ﬂ:m... ayEoy o R (uy) = N | uB sanesead vyi1vIg 23qums Xoq dyduvg
/ m&.\ m aaqenu 39} u sAnjEyou prunssy .
~m W M.MW 1M nn (u3) ™ .HNS nn sanseaad Iyayswoany “TT (tug) @ ‘mryp YONIS
6_1‘ L.a-nw xuuau yvo1 Juyanp wanavp n\ﬁ&m sinjeiaduay JOITQEY - lagemyu uny
n\\ nauuw uys/ ® “TOr 7e3e3 vl Y¥OIL Suyyjvs 201v9y IqoId Y g
& 3aqunu avjewonaoyy : {e1a21em 29UF] 9q0xd LR aninasdp
: (‘u1) we R 219 BWN]p SI3NOH Wl a qafuey @qoagd - uoyIvoIo]
20qsMT UOFIFIFITIVIPY SYRZON i~ 0 (") =an 1031d L)
-2, Jo Ja0yy (X) vorIexqIYe? 13394 werg

HYO4 VIVQ @113 LIVINDIIYVG

SISATYNY NOI1LATI0d NIV

- o o WOILVHO4UOD Ew:uzm.—._%

- I - -




. T*9=SK Yooopuwyg oduvinoey A3ryend

. xny Say Say "unueh Say — X} Vel
P
_ 23 | ) i g
1 j.um S E ACLS P 34 13\ S04 A0 I 1 O LM I 4 w‘mﬂ [
=~ 1 107 . XA P A USKTETT 4 11 i pA % 1
Z1T vk 25 € _ thmﬂul @ £ | ] Jﬁ BX4 4
LAY [ < | % 305 (AT TISF " L 07 h
AN 1 p ~odS TN Sy T Gl ) L bl )
21 % JMI \m.u TCTYEN TR .Z,%..J LTl T U ot 5
VAT 7 _ S {02 773 XN AL A K S
ARSI L) o0 hIST 1PAART AT . 21 HHM”
(4a)e (de) Je (de)d0 | (de)De | L(c37) @ o' Cur) lo%x (*o1 (19)3e | %0 (U7) | (@ 92) | oTm.'(9) aqunu
‘dway aSuydoy 3sey ! ‘Je13n0 { ‘919 F( :m sumfoa | 40 wmyS) 3_ s ) W ‘awy) ‘ont3 wied 7
39714 %o 29509pWOD I93%0 oy oyduws sey |*(gy) 3030 (av viny | ‘wnneoy ¥a013 | Suprdaeg | ssiaae ™
Tojanay Lxp 3¢ sanjeaw DTIT20 peay «t3adway . -.
mc.-u FL «dusy e1duvs sup svozdw | Ayyaopep | woulg -
anjexadual |- . 171309
@ =13313YpP
s1nswazy -
,..IHA..N M..Ql - i 0°R (*uy) v mlcu_..uu,-«on VY 2939
LT 7 Jequnt xo0q 33VIH

Tt LIV vavey ol (cop) T (") asmesnsd s7yeg Joqeng Xoq ardueg

THITF ARG 3sqwnu 1937F 9- sInjspom pammssy
I (uy) aw Y 4 a ('uy) -Ilm_,w_&. P.—E. sansuvad dypajaworvy m.m_ - (*u3) = ‘meyp yov3g
i iwﬂ hog'y %2942 w31 Suyanp mnowp ) sanivaaduay Justqay :ﬂl.& laqumu uny
\“.._ _ - (973) wiw/ ™ ajex xeay (eOgg Supyres 19qvey 9goag - 30
I9qaMy X9J9WOMIDY]L I9EI0IvW J0YY bqoxy 103v33dy
-uy) o .MI|| Jsjser)p wixzoy . g Wt aqoag uoyIeIo]
dpioeo! mB.l.z.s_ UOFINITFTIUIPY_vYEION 32X ("9) =3 303 _ S5
=2, ¥° { Jeeyy (1) voryvaqyred a9y .;_.:d.sgnuﬂ Wy

WHOZ VIVQ QIH13 LIVINDII¥Vd adwn D

SISATVNY NOLLNTIO0d Y1y

\\,V | | | 3 , zo_ﬁzo..:ou_.:w_._ucm._.._%

e ———— e el
- [




10301

19101

apqumu UoYY

m.mﬂu

1| m.uJ -’

339G YuI

nluuw umﬂm ] Nom,

Sutanp wnnaep
o33 yeay Yvoly
Jeqenu X2I9wouavyy

oS, I9yWRTP DITIOY

377 11u9pY SYXTON

} sanswsad syIelg

sInjsyoE pIunesy

nmmw sanswuad Hyxjemoleg

2an3eIaduNa] JUITqUY

.

199y

K402 VING Q1913 ZIVINDIIYNVd

T

SISATYNY NOILNTT08 WiV

Suyyes 03wy #qo3g
{ey323vE JPUF]
P qaduel
{ 2) @sam
(1) worIraqyTed

»qoag
aqo1g
3031
1919y

M ¢

Wi
= t3 275 . . ad->
B\ 7 ERE | A | LT el F7 % l
- S LOTTTEE I3 L2
., gAY TR T 0k F T ! 3
o 5% PRSI A3 IR ILE I A ¥
q LIS LS [ZF 2.3 BT N 7
_.,Mw Q £ AL ST e yw. i I XX ) Y
TAYS mw . & ' A i 1 H Y 2
wm Itz N mm. 2! . P
& ._A.umwa % e | o4 1,39 n..ﬂmu.w__ ¢ lo°H (") v1) C.uw. (| Eﬁw_ ™
a o13ang | ‘3aqul i oA ' L Jujed 7
._w-.__oencoa 1978w S¥ uﬂ&l: se9 {'(RY) I030m d&‘\q Mu“u ‘unnasy” onuoH-uhR
Suoyaray PDY31a0 <p19d89y -.
sd jo -duel vy ¥¥9H $5030¢ FERETETY ¥og -
anjvaadasl |- @ TeFI0Y A
=38331p Ammm/.
sansevid .
A— T— N S— I S———
(18] {-uy) = JU_®ousiszay SHY 399y
2033 D Jegunu xoq 13IY

Joqeng xoq Idueg

‘uy) wm ‘mryp IS
lequnu uny

nvg
x0qvaadp
uojIvd0]

£1y)

.. “.s#s 55/)

wrd




VISIBLE EMISSIONS EVALUATION
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SECTION III
SCHEMATIC OF SAMPLING EQUIPMENT
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‘Schematic of Stack Sampling Equipment ’ . _ E
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SECTION IV
EQUATIONS FOR CALCULATIONS
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EQUATIONS FOR CALCULATIONS

1) Average Stack Gas Velocity (See Gas Flow Rate Data Sheet)

Voo l"t/S.-.-.c-(:p x Ex ('rs + hGEJ] 1/2 x r | —I 1/2 x B549

LP.U. x PS_J

where h = velocity head of stack gas, inches H,0

where T, = stack gas temperature, °R

where 85.49 is a constant with units of ft (Ib/1b-mole} (in, Mg} /2
sec. {°R} (in. H,0)

where C_ is the dimensionless correction factor for pitot tube obtained
by caligration against a standard pitot tube,

where Ps is the absolute stack pressure in inches Hg,

where M W, is the stack gas molecular weight and is calculated by the
equation.

MW, = 0,44 (% coz) (1-2H,0) + 0.32 {20,) (1-2H20) +
100 100

0.2815 (2N,) (1-2H20) + 0.18 (%H,0)
100

0.44 x 100 is the molecular weight of carbon
dioxide,

0.32 x 100 is the molecular weight of oxygen.

0.2815 x 100 is the molecular weight of nitrogen
plus. the argon contribution to air,

0.18 x 100 is the molecular weight of water,

2) Stack Volumetric Flow Rate (See Gas Flow Rate Data Sheet).

CFM {Stack) = Duct Area x 60 x Vg (ave).

SOCFM (Stack) = CFM (Stack) x 530 x P x (1 - 2H,0)

n——

S
Ty (ave) 29.92

where Tg {ave) = Average stack temperature °R.
Ps = Stack Pressure, inches Hg.
where Duct area is in ft2,

where 60 converts seconds to minutes.

- TR v rmrbrven

1 TERTFPLL - T -
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Equations for Calculations - Page 2

3) Percent water vapor and Corrected Meter Volume

24,0 (vol) = Vw x 100
VW + Vo

where Vw = 0,00267 x ml condensate x 460 + 70
29.92

where 0.00267 is a constant with units of in.Hg ~ ft?
- "R

and Vo = Corrected Meter Volume in cubic feet

Vo = Sampled Volume (CF) x Pb + Pm «x 53
29.92 L6 + Tm

Pb = Barometric Pressure, in, Hg.
Pm = Average Meter Pressure, In. Hg.
Tm = Average Meter Temperature, °F
G628 °R is standard temperature condition b
29.92 in, Hg is standard pressure condttion 2
L&0°R equals 0°F.

4) Percentage of Isokinetic Sampling Attained: - %
(spl.vol) CF x (Pm + Pb) <
21 = 100 x 460 + TS x 10.00267 x condensate ml + L60 + Tm
60 L}ime {min) x Vs {avg.) ft/sec x Pb x An ft*

Ts = Average stack temperature, °F
Ps = Stack pressure, in., Hg,
An = Nozzle area, ft2
Time = Total sampling time, min,
Vs (ave) = Average stack gas velocnty at sampled points (see equation #l)
Pb = Barometric pressure, in. Hg.
5) Particulate Concentration {Grain Loading)

Go = Grams particulate x 15.43
Vo

g., .
E

3

2.
e,
.‘z.
F)

U
K]
%’I
N

5

!

I

5

hid

where Vo = corrected meter volume, SOCF.

and 15.43 is a constant which converts grams to grains
t t

: !ﬂgﬁ RS
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6)

7)

8)

9)

Particulate Emission Rate, I1b/hr

E=Go x SDCFM {stack) x 60
7000

where 60 converts minutes to hours
and 7000 converts grains to pounds
Particulate Emission Rate, pounds per 1000 pounds of flue gas

(Wet Basis) #/1000#flue gas = 1000 x E (#/hr)
: SCFM x 60 x wet gas density

(Dry Baslis) #/1000#flue gas = 1000 x E (£/hr)

SCFM x b0 x dry gas density

Particulate Emission Rate, pounds per 1000 pounds of flue gas corrected’

to 12% CO,

#/1000#f1ue gas at 12% CO, (Wet Basis) = #/1000#flue gas (wet basis) x

2C0
#/1000#f1ue gas at 12% CO, (Dry Basis) = #/1000#five gas (dry basis) x _12
$Co

where 3C0, is the measured €0, content in percent at the scrubber fan
on a dry basis

Flue Gas Density in pounds per cubic foot

Wet Gas Density = 0.0458 x M.W. (wet) x Ps
Ts

Dry Gas Density = 0.0468 x M. W. (dry) x Ps
Ts

where Ps is the absolute stack pressure in inches of Hg.
and Ts is the stack temperature in °R
and 0,0458 is a constant with units of pound=-mocle-°R
grams=in,Hg,~ft

this assumes a density of dry air to be 0.0760 #/CF at 520°R and 29.92

12

2
2
2

in,Hg,
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SECTION V
STACK SCHEMATIC
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August 1977
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AIR POLLUTION MEASUREMENT SYSTEMS

‘Volume Hl — Statnonary Source Specific Methods

-
b

| E L - .
-U.S. ENVIRONMENTAL PROTECTION AGENCY
Office of Research ané Development ’

Environmental Monitoring and Support Laboratory
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A

Section hu. 2.=
Revision No. O

Date January 15, 1980
Page 5 of 15

PRETEST SAMPLING CHECKS
(Method 5, Figure 3.1)

Date _J0-/0-¥S . Calibrated by _ﬁmi%»%'

Meter box number I AHS A.0¢ T E

Dryicas Meter*

Pretest calibration factor, ¥ _ ,29/ ___ {within 2% of the
average factor for each calibration run :

Impinger Thermomeﬁer

Was a pretest temperature correction used? V// no

yes
1f yes, temperature correction {within #3°C {5.4°F)
over range)

DPry Gas Meter Thermonmeters

Was a pretest temperature correction made? v no

I1f yes, temperature correction (within t3°c (S 4°F) over
range)

Stack Temperature Sensor®

Was a stack temperaturey/gnsor callbrated agalnst a reference
thermometer? no

1f yes, give témperature range w1th which the readings agreeA=<tk
. within 11.5% of the reference values £4) to 740 Ef

Barometer —_— . =5

Was the pretest field barcmeter reading correct7 Vv yes
{within #2.5 mm (0.1 in.) Hg of the mercury-in-glass aaromet:riﬁi

szzle*

Was Egpfnozzle calibrated to the nearest 0.02S mm (0.001 in. )? %%
yes no >

*Most significant items/parameters to be checked.

- 61 -




Secgion No. 3.1.2
Revigion No. 0

Date January 15, 1980

Page 21 of 21

Table 2.1 ACTIVITY MATRIX FOR CALIBRATION OF APPARATUS

Apparatus

Acceptance limits

Frequency and method
of measurement

)

n

Actann if
requirements
are not met

Type S pitot
tube and/ox
probe
assembly

All dimension speci-
fications met, or
calibrate according
to Sec 3.1.2, sad
mount in apn interfer-
ence free manner

When purchased, use
method in Secs 3.1.1
and 3.1.2; visually
inspect after each
field test

Do not use
pitot tubes
that do not
meet face
opening speci-
fications; re-
pair or replace
as required

Stack gas tem-
perature
measurement
system

Capable of measuring .
within 1.5% of ainimum
absolute stack tem
perature

When purchased and
after each field
test, calibrate
against ASTM 63C or
63F thermometer

Adjust to
agree with Hg
bulb thermon-
eter, or con-
struct a cali-
bration curve
to correct the
readiags

Barometer

Agrees within 2.5 mm
(0.1 in.) Mg of
mercury-in-glass
baroseter

Initially and after
every field use,
coxpare to & liquid-
in-glass barometer

Adjust, re-
pair, or
discard

Differential
pressure
gauge (does
“mot include
inclined
menometers)

Agree within 5% of
inclined manometers

Initially and after
each field use

Reject test
results, or
consult
administrator
if posttest
calibration is
out of specifi-~
cation

- 62 -




Section No. 3.4.2
Revision No. 0

Date January 15, 1380
Page 21 of 22

-

A}

Table 2.1. ACTIVITY MATRIX FOR CALIBRATION OF EQUIPMENT
. Action if
Frequency and mcthod | requirrments
Apparatus Acceptance limits of neasutcmg?t Are nf?_f“t

Wet test meter

Capacity >3.4 n?[h

(120 ft“/h); accuracy
‘within £1.0%

Calibrate initially,
and then yearly

by liquid dis-
placement

Adjust uatil
specificatiocns
are pet, or
return to manu-
facturer

Dry gas meter

Y =Y +0.02Y

i

Calibrate vs wet .
test meter initially,
and when posttest
check exceeds

Y +0.05 Y

Repair, or.re-
place and then
recalibrate

Thermometers

Impinger thermometer
+1°C (2°F); dry gas
weter Lhermometer
+3°C (5.4°F) over
range; stack tespera-
ture sensor t1.5% of
absolute tempersture

Calibrate each ini-
tially as » scparate
component against &
mercury-in-glass
thermometer; thea
before each field
trip compsre each as
pert of the train
with the mercury-in-

Adjust; de-~
termine a con-
stant cocrce-
tieon factor;
or reject

Probe. heating

Capable of maintaioing

glass thermometer

Calibrate component

Repsir, or re-

systews 120° 214°C (248° jnitially by . place and then’
25°F) at a flov gate of APTD-0576; if con- reverify the
202/min (0.71 ft™/min) | structed by APTD- calibration
0581, or use
published calibra-
tion curves
Barometer 42.5 ma (0.1 in.) Hg of | Calibrate initially Adjuct to

mercury-in-glass baroa-
eter ' -

vs mercury-in-glass
baronmeter; check
before and after
ecach field test

ap~ec with a
certified
barometer

Prabe nozzie

{continued)

Average of three ID
measurements of nozzle;
differeace between high
and low <0.1 sm
(0.004 in.)

Use a micrometer to
meagsure to near-
est 0.025 mm (0.001
in.)}

Recalibrate,
reshape, ‘and
sharpen when
nozzle becomes
picked, dented,
or corroded

.h.

;.if.

p
]
]
3
kS
:
4

:I-‘u‘kw"‘_'-‘“ %i‘ _.ma,.,,z.g.‘g, _hwlﬂm‘“"! ELE

.
el i
:mr_"l:s ‘@ﬂ"?ﬁ'ﬁmi -
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Table 3.1 ACTIVITY MATRIX FOR PRESAMPLING OPERATIONS

Frequency and method

Action if
requirements

Apparatus Acceptance limits of measureaents are not met
Probe 1. Pr@be liner free.0of} 1. Clesn probe in- %. Repeat clean-
contaminants and con- terpally by brushing |ing and assemdbly
structed of boresili- with tap water, de- procedures
cate glass, quartz, or | ionized distilled wa-
equivalent; metal liner ] texr, and acetone; air
must be approved by dry before test
by administratoer
2. Prodbe leak free 2. Visually check be-|2. Replace
at 380 om (15 in.) Hg fore test
3. Probe heating 3. Check hesting 3. Repair or re-
systen prevents mois- system initially and |[place.
ture coandegsation when moisture cannot
bé prevented during
testing (Sec 3.4.1)
Impingers, Clean and free of Clean with detergent, [Repair or discarﬁ
filter breaks, cracks, leaks, | tap water, and
bolders, and ] etc. deionized distilled
glass con- ' vater
tainers
Pump Sampligg rate of 0.02- | Service every 3 mo Repair or return

1.03 n3/min (0.6& to
1.0 ft°/min) up to 380
ma (15 in.) Hg at pump
inlet .

or upon erratic be-
havior; check
oiler jars every 10
tests

to wanufacturer

Dry gas meter

Clcan 2nd readings
within 227 of sverage
calibration fasctor

Calibrate according
to Sec 3.4.2; check -
for excess oil

As sbove

Reagcnts.nnd
Equipmsent

Sampling fil-

ters

(continued)

Free of irregularities,
flaws, pinhole leaks;
desiccate 24 h at 20°
25.6°C (68° * 10°F),

or oven dry at 105°C
(220°F) 2 to 3 h; .
constant weight #0.]1 =g

Visually check prior
to testing; weigh on
balance to 0.1 mg

.prior to field use

- 64 -
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‘able 3.1 (continued)

section No. 364.3
Revision No.

Date January 15, 198¢C
Page 20 of 20

— —

- v i e e dbmas - 1 vt
- - .

-

Apparatus

Acceptance limits

Action if
requirements
are not met

Frequency and methed
of scasurcments

Water

Deionized distilled
conforming to
ASTM-D1193-74, Type 3

Stepcock grease

Acetone insoluble,

heat stable silicone
grease

- -

Redistill or re-
place

Run bhlank uvapora-
tions prior to [irld
use to climinale high
solids (only required
if impinger contents
to be analyzed)

Check label data upon
receipt

Replace

Sample recovery
acetone

Reagent grade, <0.001%
residue, in glass
bottles

Run blaok evapora-

Replace or return
tions upon receipt

to supplier

Packing Equip

ment for
Shipment

Probe Rigid container pro- Prior to each ship- Repack
tected by polyeth- ment
ylene fosm ‘

Impingers, con-| Rigid container pro- As above As adbove
tainers, and | tected by polyeth- :
assorted ylene foam
glassvare :

Pump Sturdy case lined with | As above As’ sbove
polyethylene foam ma- ‘
terial if not part of
meter box

Meter Lox Mcter box case and/or As above . As adbove
additional meterial to '
protect trsin compon-
ents; pack spare meter
box ‘

Wazh bottles Rigid fosm-lined con- Ag above As sbove

and storage
contziners

—

tainer

- 65 - .




MITER BOX CALIBRATION DATA AND CALCUTATION FORM

(Fnglish units) ' MUG ﬁ@)l #U

pate 10 / @/ £2 -@@?_L“‘ Mcter box nimbe

Racom:tric pressure, Py = Calibrated by

m—— o =
¥

Sm;ac °
0L

T —— e '—-.‘.—'_'...-;....... ——

Gas vo l.ug_e ‘!'q-gg ratures

Orilice | Vet toct [ iy gas [ Wet trst | Dry gas meter
manoax:ter ! mcter meter meter { Inlet |[Outlet | Avg |[Time

mé:;;r:s ), vy, (t), ] (kg ), (ks ), | (tQ), E‘;D
w'mo | e | i (5 () (m) Ky v

QI e X e el B Bl il il P
T e (L O GRe 2ol 3| 12 35 |2S {‘iz_g‘ 29411.93
15 [ (2 e belas | 2¢ |95 |25 bowsl 992 2,00

U"u

20 PR Oeccetntlic 132 |75 | ainse] 999 222
3.0 o | X | 2ed 250
& 4.0 10 N N R N - 999 I {

T — —— it ——
e P — rib—

o, | g | v, P (t, + 460) ' [(:' e]’
1“ — = e - e v om——

f 1 1 AR A, = 5=k, + 460) v
320 ‘@ | Vd(Pb + m) (t.' + 460) . 4 L

0.5 | 05368

e el t——— — A W W e e — R e m—

1.0f0.073

e ——— e - ve E— W tC gy e ® e - - eemee -

1.51 0.110

2.01 0.147

3.0]0.221

5.0 0.29%

( 3 e ft there -ie ouly e:;s themu-et.ct on the &r‘ylps -e?-er. record the temperature _
wr t‘o M

Quality Agssurance Saan M5-2.3A (front sidec)
- 66 -




METER BOX CALIBRATION DATA AND CALCUT.ATION FORM

(Fnglish units) ‘ A

Date i P"f_"a'z_ . MHeter box number %
Raromctric pressure, Py = 3002~ in. Mg Calibrated by _ ___B ____/__J_'__Q_________ h"
oo | Gesvotume | tomecatares E
Orilice | VWet tost | Dy gas | Wet tost Dry gas ngg_e_l_'____;j :
wanomcter | meter meler meter | Inlet foOutlet Avg) Til)le -
setting | (V) v) (e ), | (e )0, 3, (e @ : i
(AH) ) '3 [} d3 ] w'? d{ ’ do ’ 4/ » Yi [ﬁ!i 4
in. Ilzo ft ft .5_ °F *;I" oF °F l=min in. iizo
A B i N G C Y B I I o nil el .
S W I LR EYG t Y o B R P A T A
1.0 ([B2L FE 1980991 | 1.&9
LI 77 o rlowa | /.95 E
L 27 Y3.2010.93 | 2.00 -
3.0
E 5.0 v
Ave | oa5~ | s 92
" E
2 E
i:. N v, Pplty + 460) s o 00317 9‘"“5 .[(tw + 460) e] %
5] 13.6 (" T AH , i~ P (t, + 460 v 8
Rzo v d(Pb + 'IT."E) (t.v + 460) b ‘d v ;
.51 0.0368 o %
1.0 0.0737 E
1.5} 0.110 “
2.0 0.147 : %
3.0]0.221 i
6.0] 0.204 E
. I'f th.erc .i.n—ot.nly. o:;e.théz.m}.cr on the cir;'.gal -e.t-.er, record the tempersture %
under ty- : N, e
Quality e‘t.-.mu::am%e7 Handbook M5-2.3A (front side) Eﬁ?

|
i
{
|
!
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v

c

BESTITRACHEN onvonmron

PI1TOT TUBE 1D jlﬁA‘A_

1

pstd

.82 a
Cp: b.~ 05_.;3__0:__ S - .1_,-0_&_ Ave__» B i

e P23

Pear

30.02

olL GAUGE,X—-

MAG GAUGE .

Amp stp !| STp PITOT ! . STD PITOT ¢,
' S B 11 MAG oI . b b
fp | p l & . Ave Ave
L9 <70 ~ 103 T2 (o2 | _.83%
R =Ry R <57 287 .20 1
- LY WY N JE . ) T7
L2 09 L) .| Y- . A
I N By ~ Lol
LX &8 .51 28
LY .1 18 "‘
o2 JH oY
_.._‘Lnj_.__., WL /.02
R S0 K1
L A2 )
c_.i-_.z" lﬁ A3
by:dﬁail
Rema15£ :
Cp 'cpst Apstd .
. 4p
- 68 -
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‘.
Potentiometer I.D._ 2 RA ""'_&

mte_J-220-8>
Atbient temperature_ 77 °F % Barometric pressure_ 30,05 in. Hg
Calibrator B) Reference: Mercury-in-glass ASTM
Other
Reference Reference Thermocouple Temperature
Point Source b thermometer potentiometer | difference,® 27
Number 2 (specify) ature, termpgrature, ]
- _ F o™ 2
A : "”k%’\-A e U1 23 ;L*L ©.07%
D o
ﬁ 256 as7 o147 %
Q0 0.1/
74 i
avy o-/ Z%

%gvery 30°C (50%F) for each reference point.

bType of calibration system used

€ (ref temp, °F + mjn% gt 52?'0"3"@- % + 460) <100 1.5%

ot

- 69 -




DIFFERENTIAL PRESSURE GAUGE CALIBRATION DATA FORM

Cauge type ﬂ_yﬂME

-

Hed "

.___ Serial or ID number ‘@_@1_

scale D~ . 1% gnil D-28° insericy
_ Pressure
o ) 77 0"_ / Differential pressure difference
Gauge~o0il manometer Ap gauge Ap %
g-.5" o-20"
P . |
o 20" O.30" o207 — 0=
0. 0" o7 o7 -°-
o0.w0" o.J2' 0o ¢—o-
o.§0 " ""‘% -0~
s.q0 " s 00" -
70" PTY - - O —
2. m -~ 2'00 ~”r - 0 ——
Calibration: - initial posttest
 Date calibrated o2 /% /F7 by S22
—

Quality Assurance Handbook M2-2.12

3.1.12-6
- 70 -




NOZZIE CALIRRALION DATA FORH _ C

‘pate ‘d_/‘?-!/gol e Calil?g_-atnd by E-a_'__ C o — -

Tt L L e H * - -’"—’-' R . L= ":'.2'.".'.--.....—;-—--— -——-——.‘——.—--—‘-. = T—
Wozzle |, _ . .Hozzle Diqwelter .  _ b c
jduntification D,. D,, . Dag, AD, - Davg
nusher mn (}n.) ma fin.) R ?;_1}_.__) PPt}t_n_ _glp_)_ | DA
- T . oo | . .V poo 29%
- 4 33 ] . .‘ - ‘4. ’100/ -! .
g”’/ﬂ' E ° ; ) aﬂ . I‘a'ry. -1 ;B . o0t 2?"
‘ .213 -1 .a33 223 . 00O A
émm F _ ' 00/ , 000305 gy
4 276 .377 ,RFEC - ﬁ
Emm A ! ,..1;‘!']- 000 | .050?71
_-C A3/ AL/ ..
g mm . : ' ' : S R , 000 T4 g
Emm I w23l E T2 -5y -
. fmen R 137 , 233 AT , 00l - ooodTl K
o Grawm L o7 a3y A33 09/ |, 060248
F! Bér - E
- e R B e £
vhere:
*p ‘= three different nozzles diameters, nm (in,); cach =

1.2,3,  giamecter must be within (0.025 mm) 0.001 in.

b . - AD = waxisun differgniCe DEeTWelR any gVO'diametérs, mm {in.)}.
AD <(0.10 wme) Q.004 in> J . T .

average of D,, D,, and Dy. .

=)
#

Quality Assurance Bandbook M5-2.6

3.4.12-1
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‘Date 57-73/83

NOZZLE CALIRRATION DATA FORM

calibrated by

- & e W mE —

e e M SImRITLITYC B ) P L e KT 1——-—---- ———
Yozzle - . Nozzlc me.tera | p c
jdentification AD, D.wg
__ nusber mm (]:n.) mm ixn. mm ?:m ) t;t}g__(__l_-l\:_)__ c_
ST - U | . ot
) . q- 1. / oooH‘l »r
Som R L4 i A # 3 -0 AS
WA Y e ) 00l J.o00e
5mlﬂ y ' < o"
m v : T 7932 .03 oD a0 1
! /;‘ e . . .
S mm Z- ‘ «-
vhere: '
~a'D1 2.3, % three diffcrent nozzles d;ameters, nua (1n.) ; cach
TefeSe  diamecter nust be w1th1n (0.025 mm) 0 001 in.
b " AD = maxi.c—.'ua differerice be » any two dla.meters, mn {in.},
AD <(0.10 1) ©.004 in”" J .7 o oo
c - ’ | - .
. Davg = average of Dl_" DZ' and D3.

- Duea of a tirzle

Quality Assurance Bandbook NS—Z;G
3.4.12-1

- T2 = .« = e e e o P ., -




. Section VII
pPost-Test Calibration Date
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52 T oy
F:( i ol i L L e ——
L i kg o AT R PN T o et 89 15 P DL Vi et m ae o M e
‘e

- Difference betweep

sectaion n;. 461
Revision NO. ,
Date January 15, 1980

"page 9 of 15

POSTTEST CALIBRATION 'CRECKS
(Method 5, Figure S:I)

Plant W@ calibrated by Dl @T‘méd j

Meter box pumber AL 2. Date:£EQZZEK§L
Dry Gas Meter '

Pretest calibration factor, Y Y oo ?,2?&7 (within 12%)
Posttest check, Y* L0 wilhin 15% of pretest)
i e 0

Recalibration required? __yes _ ——
1f yes, recalibration factor, Y : (within £2%)

Lower calibration factor, Y ~ for calculations (pretest or
posttest) .

Dry Cas Meter Thermometers.

Was a pretest temperature correction used? yes P///;o
I1f yes, temperature correction (within £3°C (5.2%F) over
range) .

Posttest comparison with mercury-in-glass thermometer?* (within
$6°C (10.8°F) at ambient temperature} y/”f

Recalibration required? ye no

‘Recalibration temperature correction? ;i_. {within z23°C

(5.4°F) over range)* ) M )
If yes, no correction necessary for calculations if meter
thermometer temperature is higher; if calibration temperature

is higher, add correction to average meter temperature for
calculations '

Stack Temperature Sensor

Was a pretest temperature correction used? yes V//’ no
I1f yes, temperature correction °c (°F) (within *1.5% of

readings in K (°R) over range) ,
Average stack tcmperature of compliance test, T ﬁZé K (m
Temperature of refgmsence thermometer or solutioff Tor recalibr3

tion K& * (within $10Y% of-T ) ) )

.{ -
Tenperature of stal¥® thermometer for recafibration 4 K. A%
ference and stack thermometer temperaturex

st.-_ L0 _KE°RE
Do vilues agree wi#fin 21.5%7* yes

If yes, no correction necessary for calculations

If no, calculations must be done twice--once with the recorded

values and once with the average stack temperature corrected to

correspond to the reference temperature differential (AT_);

both final result values must be reported since there is®no way
to determine which is correct '

no

.
¢

= 74 - L




Revision NO. v
Date January 15, 1980.
Page 10 of 15

Y(continued) F;,,

Barometer )upr

cﬁ
was the pretest field batometer reading correct? no
Posttest comparison?* wa (in.) Hg (t2.5 ®m (0 1 in.) ng) .
Was calibration requxreﬁ? yes

1f yes, no correction necessary for calculations when thu fTald
barometer has a lower reading; if the mercury-in-glass reading.

is lower, subtract the difference from the field data readings

for the calculatlon

*Most significant items/parameters to be checked.

- 75 -
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Table 5.1 ACTIVITY MATRIX FOR POST-SAMPLING OPERATIONS

Action if
Frequency and method | requirements
Apparatus Acceptance limits of measurement are not met
Pitot tube I1f damaged, recali- After every field Recalibrate,
brate sccording to test, visually and use cali-
Sec 3.1.2 inspect for damage bration factor
for data
obtained by
using damaged
pitot tube or
repeat the tests
Tesperature Within +1.5% of Calibrate with ASTM Use correction
sensor absolute temperature mercury-in-glass factor on tem~
thermometer perature data
Barometer Within #2.5 em (0.1 Compare with mercury- | Recalibrate,
in.) Hg st smbient in-glass barometer and use lower
r pressure after each test barometric
values for
calculstions
o

- 76 -




Date Janualry
page .15 of 15

FOR POSTSAMPLIN

G OPERATIONS

awy

Table 5.1 ACTIVITY MATRIX

seme o mev——

- o — ———

Apparatus

————

et~ Sl S
e — s v - .-

Acceptnance limits

Frequency and method
. of mossurcsents

Action if
requirescuts
are not met

Saggl ing

. Dry gas meter

Within ¥5% of calibra-
tion factor

&
Mike three runs at a
sggle, intermediate
ofiifice setting and
at highest vacuum
ogcurring during test
( 3.4.2)

Recalibrate and
use calibratiea
factor that gives
lesser sample vol-
ume

Keter thermone-

Within *6°C (10.8°F) .
at smbient pressure

%pate with AST H
ccury-in-glass

moneter after
eYich field test

Recalibrate and
use higher tesp-
erature for cal-
culations

Within 5 sa (0.412.)
Hg at smbient prejsurd
4.

LA
e
.:‘

sapare with mercury-
i-glass barometer
sfter each field
test

Recalibrate and
vse lower barome-
tric values for
calculations

ture

Stazck tcmpera-

Within $1.5% of .the

refercnce check teap—.
crature 1o

Affter esch run, com~
Pf!te with reference

trmperature
[

#i
Y

Recalibrate and
calculate with
and wvithout teo-
perature correc
tion
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METFR BOX CALIBRATION DATA AND CALCUTATION FORM

ﬂ; My \JE

{Fnglish wnits)

Date 13-27'&5 _ Kcter box mwber &jﬂ_.&} E
Racom:teic pressure, = 3 O?) in. llg Calibrat.od b . D ! e
o S e A S ==
Gas volume . Temperatures — E
Orifice | Het test] Dy gas [ Wet trst Dy gas meter
wanom::ter | mcter melor meter | Inlet Oul:ll):t Avg) ‘l‘iT ’
setting {v.), v, (), ] ()] (e (t,).](@ . 3
(ax), ‘. 4 LA LUl R AR I 1 or | e E
in. B o | € fe ¢ | ¥ | or °F |mia 1a. K20
" 1 o 7T e b IR Rt SRR e .
_os 1 s laalli/x s/l oo | 60 e oo | 172
LS%.5 -
1.0 5 &%ffle/ﬁ /58" } 57 S‘j 32| ro0 | 1.%F%
] = L.-L =2\ .
__Ls 10 ‘..‘,;"70‘ $&/ ¢ l.oZﬁ- s7 ST (s<| /00 { 2.0 E
Nkl S, -~ . i A It
S 10 sl ey a0 sy weleol Laag p
. 3.0 10 : =
e 6.0 10 | 1L 1‘17 £
Ave E
AW, v, Pylt, + 460) | (c + 460) 6]°
v | _ 0.0317_AH g
h‘;) ER L vV (P, ¢ —-g) (t. + 460) 4y = P, (t, + 460)
“2 13. g
0.5]0.0368 _
1.0} 0.0737 ' - : ' E
1.5{0.110
2.010.147 E
3.0]0.221 E
4.0} 0.29%
¢ - ® If there s . oaly one therscactar oa tha dry gas utnr, record tha tmﬂ“" E
\ wader t‘
E

Quality Assurance Bamn:oot ns-2. SA j,froat i:iﬁi %
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lte_ 12782 Potentiomster 1.0, 3 B4
Mbient tespersture 40/~ %4 Barometric pressure 340U 4 g

Calibrator :32} '- Reference: Mercury-in-glass___AST /M
' Other
Reference Reference Thermocouple Tesperature
Point Source b thermometer = | potentiometer | difference,©
Kumbor {specify) tupe:'atnre. tersperature, <
' ,30 I&? .I7
176 Iy 31
d 2. 243 17
‘D\l?/ 298~ 29 a4
1S~
307 206 —
A¥

8Every 30°C (50°F) for each referencé point.
I’T,ype of calibration system used

€ (ref tem, °F + 460) test,r_mﬁ ¥ _+ 460} 100 € 1.5%

4:1 - - 80 -




@

I b= 3

| PUMP CHECK Lroia FORM

Test
Tt Tt

weem * o

T RL e me — o Emmme——te S 8

identification
nuicher

.-LEAK

RATE
CFM -

i I - 4
R

VAC -

| (in )

e s 2

T, ——— i - p——
. .

(.t'n Hg) -

——— s

CHECKED
. BY

DATE

e *S5

Hern =3

Y erm *E

| cem = |

-ue-2
| muCs

o &

.08B

.00l o :m

1

L

20
- A0
"

a0

S

a0 |

=)
‘%.

r%

I2-30-53% -

- 30—&3
LX30-%3
12:36-83

303

Lt -y

- 81 -
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SAMPLE ANALYTICAL DATA FORN

"

Plant " ‘Run number 4

e
Sample Location A ey pew ﬁiémt ﬂ Z%é C/2-/3-F3
Relative humidity 5¢ 7

Nozzle container number 4?;4,;/

Date and Time of weight_ /2.2/.732 J9py4 Gross wt. 3474 23 -ng-a,

Date and Time of weioht /2-2/-43 /320 Srosswt. 74443/ w4

Average Gross wt. Mm‘a

Tare wt. Yol /a8 mg.g
Weight of particulate on nozzle L2

Filter container number - 723, 4 # 37
Date and time of wt. ,2.2/-973 4915  Gross wt. L2 4 F/3 m:s.
Date and time of wt. /2-2/-£3 /3/S  Gross wt. L2 L8873 se-ag,
Average Gross wt. A2 LS /3 mes §
| Tare wt, £2.4L743 o 4
Weight of particulate on filter - "g.
Filter container number £/ 4 % /¥
Date and time of wt,__ /2-2/-F/3 [ 943 Grosswt. 92 /267 weg
Date and time of wt._ jz-2/-f23 /340¢ . Grosswt, 57 /2¢ 7 o8- §
Av)eraée Gross wt._ 97 /247 '&3
Tare wt. 77, /245 "o 5
Height of particulate on filter - A m.
Total weight of particulate (filters & nozzle) Lél "g.
remarks im?—ﬁ%ﬁi‘wl—ﬁ—%@wad
: 2] Ny, '

S~

Signature of analyst

Signature of reviewer é)/td /74_&_%2:/
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LE ANALYTICAL DATA FORM

letﬁgg@.&‘m'/) Rum nuber_ e
Sample Location 15@&/@ DT IIOR

Relative humidity s67
Nozzle container number iﬁ}'ﬂ? L )

Date and Time of weight _ s2-2/-g2 2944  Gross wt. B9 33/ ﬂg-g

Date and Time of weight /325 Gross wt. 39 2=~/ q..j_

Average Gross wt, éf I3 L q‘

Tare wt._39330(
Height of particulate on nozzle -0 - m.

Filter container number ;_-_),/?, # y A

Date and time of wt. /2.2/-#3 5/ Gross wt. 7 3993 w= G
Date and time of wt. /2:.2/)-/3  /3/8 _ Gross wt. L2, 3795 mx

E
|
|
E
verage Gross wts5 305y —eds |
]
E
;

Tare wt, £ 2,39 /3 m&g
Height of particulate on filter ). A%, ng.

FiTter contzaiper number 5/34 #z
Date and time of wt.__ 42-2/-§3 NG .20 Gross wt. Y. 7573 -558—
Date and time of wt._ ,R-2/-#3 /30F Gross wt. Ty, 75/32 ﬁ-a

Average Gross wt. 7/ 7543 4-?

Tare wt, fé,Zi yah ‘ﬁ-j' E
Weight of particulate on filter e 2 l!lg."?"

Total weight of particulate (filters & nozzle) §. 2 =g, E
Remarks g.z‘gﬂ, m"f? chass ahmet Lt besid-anmsr E
' ) AN, - —

Signature of analyst MM’“‘(£‘= E

Sfgnature of reviewer
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LI

LE AHALYTICAL DATA FORM

Plant : " Run number (’
Saxple Location -
Relative humidity SA7

»

Nozzle contafner nueber &7 ... /)

Date and Time of weight sg7-2/-¢3 N4 5 Gross wt. 57 A754 -gz?
Date and Time of weiwtmw wt. 3. 4

Average Gross wt, 32425{ ng.

Tare wt. 37, 4734 ng 9'
Height of particulate on nozzle /.9

Filter container number _ 72 4 % 3P
Date and time of wt._A7-2/-r 3 O9/ % Gross wt._ (L7 LG4, =g. G
Date and time of wt. /27-2,.3 /0D Gross wt. £ 2 £F50 w’.?

_Average Gross wt. £ 2 éjzg g.?
Tare wt. £ 2.L7F8¥ pﬂ{i

Height of particulate on filter 4.2 mg,
Filter container number ff% ¥é

Date and time of wt._2.2/-#7 524 Gross wt, 22.2904 ﬁi
Date anc time of wt._yz.2/-#S /304 Gross wt. 72.29/4 és/
Average Gross wt. 22 224Z¢ 5/
e : : . Tarewt. 22,294/ #;«

h Meight of particulate on filter P é ng.

Total waight of particulate (filters & nozzle) f.7 ng.

Reme rks ' . /. '
' 27 o

\
svomature of wtyst ALAYE I el .

Signature of revicwer
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