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APPENDIX A
EMISSIONS TEST RESULTS



Fmission 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,
Fmeryville, CA. The sampling procedure for particulate emissions
was taken from.the EPA manual for “Standérds of Performance for
New Stationary Sources”, (EPA-3408/1-76-0809) Methods 1 through 5.
The test results are summarized 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 lbs/dry ton (@.0l1 1bs/108- dry 1lbs). The
maximum allowable P.E.D.R. is 1.3 1bs of particulate pér ton of
~dry solids. The total particulate discharge rate (front and back
half) was 8.21 lbs/wet ton (0.011 1b/189 lbs-wet). The maximum

allowable by Hawaiian state standards is 4.8 lbs/wet-ton.
The stack opacity averaged < 9.2% 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 88283, 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 20688 hours on Tuesday
December 13, 1983 to 207% hours on Wednesday December 14, 1983 had
the following characteristics.

Mercury Content - 7.232 micrograms/gram of dry sludge

Cake Total 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.

3

Egg = (1 X 19" 7)C @

Where:

EHg_= Mercury emissions g/day

c = Mercury conceétrétion of sludge on a dry basis ug/g

Q = Sludgg charging rate Kg/day

By = 1x1877 x 7232 29 x 1147 1bs_dry_solids , i x 2
EHg = 2.90 grams Hg/day

- 10 -




The above dry solids loading rate is 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 agove this value, monitoring for mercury emissions

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

ULTRA CHEM
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ENVIRONMENTAL RESEARCH GROUP, INC.

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

January S. 1984 .

Zimpro

Environmental Control Systems
Military Road

Rothschild., WI 54474

Lttention: Eruce L. Brandenburg

st H2486-3

ject: Samplina and analyses of air pollutant effluent from
i1tihearth sewage sludae incinerator to demonstrate compliance withe

1 The U.S. Environmental Frotection Agency {(EFA)
new source performance etandard as agiven in
CFR-Title 40: Fart &0: Subpart O3 Section
&0.150 to &0.154, and

2y FRules and Regulations of the State of Hawaili
Aair Pollution Regulations &s given in Chapter
47 of the Hawaii Environmental Laws and
Regulations.

Sampling Site: Honouluili Waste Water Treatment Plant., Hawaii.

Sampling Date: December 13, 1983.

l Sampling Fersonnel: K. R. Ullerich and E. Hunt of Ultrachem a
division of ERG collected stack emission samples.

Cedric S. Takamoto of the State of Haw&ii and

Observing Personmnel :
g. Environmental Frotecticon Agency.

Kent Eithinaman from U.

Feed samples were callected by Zimpro personnel.

Submitted Samples:
furnace as chemically

The feed material beina charaged to the
canditioned sewaqe sludae.

Summary of Results:

1) The unit as tested complied with particulate emission rate
limitations of the Hawaii State Air Pollution Requlations. This
limitation i¢g 0.2 pounds per 100 pounds of refuse charges. The
averaqe emiszons were 0.01 pounds/ 100 pounds.

BB =3 48 M o

2) The unit &= tested complied with the opacityv limitation of 20% in
CFR Title 40: Fart 603 Subpart ©O: Section 50.152. Standard of
Ferformances for Sewaaqe Treatment Flants for all test periods.

e 477 Arbor Chicago Cleveland 16 - San Francisco Minneapolis-St. Paul



Zimpro
Feporrt #2448 =

rate of 1.3 1lb/ton of dry sludge as given in CFR Title 403 FPart &0;
Subpart 0; Section &0.152. The average emission rate of particulate
matter was {found to be 0.21 lb/ton of dry sludge.

Sampling Program:
Three consecutive tests were conducted on the exhaust stack. During
each test, measurements were made for the following parameterss |

Farticulate matter, oxygen, carbon dioxide, water vapor, and exhaust

3) This unit as tested complied with the particulate matter emission E
stack volume f1low.

A chroriclogical summary of tests conducted is as follows:

Time of Test

Tect Date Exhaust Stack ) g
I
A 12/1%/783 08320954 i {
I 12/13/83 1021-1132 E
c 12/13/83 1156-1319 5 s
Sumpling Stations: s dest o E
e circular 17.% inch 1.D. exhaust stack was fitted with two F-inch
ameter ports at [0 degrees./“These openings in the stack were in a
carizontal Dlvne'?ﬂflﬂ" feet ‘above the last bend in the stack and é
three feet below the’ top o{ the stack. (See Appendix 9).
i//"" Wy e i )(/ r\ﬂ RS p o 'C "{"" e 2 oo ;o
’ &L g 7 Z R
Samxling Frocedures - Source Test: LT s &
' &

Samplino methods were &s described in Environmental Frotecticn Agencv
(EFR) metheods 1, 2, 3 and 5 given .in the Code of Federal Requlations:
40 CFR &0, Appendix A.

- Exthaust Stapk:

Frior to samplino. the velocitv of the gas was determined at each of

the specified treverse points. by & special pitot tube and magnehelic

differential pressure aage. The gas temperature was measured with a :
potentiometer and thermocouple. @& traverse was made across the duct Ef
-ver both diemeters. This traverse was used for preliminary samplinc _
information and rozc-le selection and not used for particulate emission o
czleulatione. ’

For the selection of the location of the traverse pecints for velocity
messwm-rmente. methods 1 was used. A total of. =1‘teer “treverse points
were u=-ed.

e
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For all particulate tests, the particulate sampling train used was a
"Modified EFA Method S" particulate sampling train assembled to meet
&ll sampling requirements of Method 5. The train consisted of an
in-stack filter followed by a probe assembly and cooled water-filled
impingers, with attached apparatus for collection samples for
measurement of CO2 and 0Oz and an attached pitot tube for monitoring
velocities and maintaining isockinetic sampling rates. An illustration
of the particulate sampling train is attached. (Appendix 3).

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

The filter portion of the samplng train was maintained at 22% to 275
dearees F to prevent condensation of maisture.

The first two impingers contained distilled water to ccllect )
condensible particulate matter, while the third was empty and the
fourth contained silica ael. The temperature around all impinger=s was
controlled with ice to maintain the temperature of the empty impingers
beliow 70OF. The increase in water volume in the impingers and in the
weioht of the =zilica gel &t the conclusion of the test was used to
calculate the water vapor content of the sampled gas.

The cas sample was aspirated tHrough the particulate sampling train at
tie isokinetic rate computed from the velocity monitored with the
ritot tube adiacent to the sampling nozzle. All pertinent test
parameters were recorded at 4—-minute intervals during each test.

Additional simultaneocus samples were collected for ths measuremant of
aaeeous hvdrocarbons. oxyoen and carbon dioxide. Samples for each of
these tests were taken through an individual stainless steel sampling
tube inserted directly into the gas stream, and positioned adizcent to
the particulate sampling nozzle and pitot tube.

A1l sampling data are appended to this report. (Appendix ! and 2).
Opacity Monitorirnag Frocedures:

All opacity resdinas were made according to EFA Method 9 as nublished
in Movember 12. 1974, Federral Reqgister. Readings were made by R. F.
Ullerich who certified by the California Air Resources Board under &
training program recoanized by the EPA:; most recent recertificztion
was fQugust 1983,
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The stack was continouslv observed durina esch test pericd for one
half how durinrg test A& and B and 20 minutes during test C. The
tabulated results include a rating of viewing conditions {or each
test. A ratino of "excellent" 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

~Plume free of condensed steam

~Plume of uniform end fairly steady opacity

~Emission point well defined

-FPlume background of color contrasting with plume cclor
—Flume illuminetion steadv and adequate
—Interferinc plumez and cther view—-obstructiocnz sb

2nt

b

in

The ratings are included as an aid in evaluating the ‘accuracv of the
readings. Each reading is recorded to nzarest Si. In EFA studies
referenced in Method 9. 99% of black plumes and 5% of white plumes
were read with a positive error of less than S¥ ocpacitv,

drnalvtical Procedures - Source Test:

Farticulate Matter: The filter tubes contzininag the filters wers
gried in an oven at 1059C for two hours, dessiccated over drierite.
end weighted on an analvtical balance. Water and scetorn: washiinos
trom the nozzle ard probe were dried and weighed in & similar menner.
This constitutes "total particuleate"” asccording to the EFA defiritions
arnd will also be referred to in this report as "probe and {ilter"
carticulate or “front half” particulate.

Water csamples from the impingers combiried with acetcrne washinags of
conrecting tubing were dried at 105 C and all containers were
deziccated to a constant weight, and weighed on an analvtical balance.
This portion iz qenerally referred to as "condensible” particonlste. o
"back half" particulste. The sum of the front hal! and btack haif
constitute total particulate matter by State of Hawsii definit ons.

Carbon Dioxide, and oxvaesn: Carbon Dioxide and Oxvyvaen were deterwning
cn the ga= tank samples with an Orsat volumetric uvas anal.zer.
according toc EFA Method 7.

Tolzl hyvdroocarbons and methane were determined on the gas tank =zapié
bv direct iniection into & gas chromatcagraph with a flame ioniration
detector. .




Feed Material Analvees:

The followinag analvses were performed: .
1) Froxamate Analvyses: FPercent moisture, volatiles and ash.

This was done bv drving ar aliquot of the composite sample far each
test period at 1059 to constant weight. The portion lost is
considered moisture content.

The dried aliquot was then ashed to S50°C to a constant ‘weight. The
rerrcent loss on ignition is considered to be percent volatile or

combustibles, percentage of remaining material to be percent ash.

Z) Heating Value (BTU Content) was determined bv bombt colorimetrv on
a2 composite sludoe sample as submitted.

Comments: The heatinag value (BTU Content) was also determined cn a

sample of fuel cil being used as auvilliarv fuel in the furnace.

Submitted by,

R. R. Ullerich
Froiect Supervisor

FERU/=zes



Report #2446-3 Report Date: 1/3{83
ULTRACHEM CORPORATION

AIR POLLUTION ANALYSIS

Client: Zimpro Location Tested: HOnOU'Iuﬂ’l
WH.T.F
Test No: EPA Format A, B, & C Test Date: 12/13/83 E
' --TABULATED RESULTS--

Test ) A B c AVERAGE
Velocity, Ft/sec.(average) 42,5 41.1 43.1
Dgta::lp.}'gr:pg;af:ure;T’Ttot Traverse/Part. 117 118 1

Volume Flow. CFM : 4258 4118 4,318

Volume Flow, SDCFM 3665 3576 3,717

Water Vapor, volume, % Hp0 6.5 | 6.2 6.6

Oxygen, volume, % 02 (dry basis) 11.0 11.3 11.4

Carbon Dioxide, vol. % C0» (dry) 7.6 7.5 | 7.2

Carbon Monoxide, vol. ppm CO (dry basis) - - -

Time of Sampling | bsaz-ogsd 1021-1132 |1156-1319

Duration of Test; Minutes 80 64 80

Sampied Volume, SDCF 34,82 46 .56 35.20
- Particulate Matter; Filter catch

Weight of sample; grams - 0.0064 | 0.0083 0.0087
Particulate Conc., grains/SDCF 0.0023 | 0.0028 0.0038
Particulate Emissions Lb/Hoﬁr 0.69 0.09 0.12
Particulate Emissions Lb/Ton (dry) 0.18 | o0.20 - | 0.2 0.21
Particulate Emissions Lb/100 Lb (dry) 0.009 0.010 0.013 o
Charging Rate to Furnace Lb/Hour (wet) . 3,255 3,195 3,420

Charging Rate to Furnace Lb/Hour {(dry) 983 | 898 | 927

Solids content of charge | 30.2% 28.2% 27.1% :

__Opacity (average) . 0.2% -0~ 0.3%
-l21 -




: " Report #2446-3  ULTRACHEM CORPORATION

AIR POLLUTION ANALYS!

CLIENT: Zimpro

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

=-TABULATED RESULTS--

Report Date:

12/29/83

Location tested: Honouluili

H.W.T.F.

Test Date: 12/13/83

TEST A B c AVERAGE 'IL'IHITATIQN

Velocity, Ft/see. (average) 42,5 41.1 43.1

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

Volume Flow, CFM 4258 | 4118 4318 -

Volume Flow, $DCFM 3665 3576 3717

Water Vapor, vol, ¢ Ho0 6.5 6.2 6.6

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

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

Carbon Monoxide, vol. pém CO‘ {dry basﬂ

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

Duration of'test; Minutes 80 64 80

Sampled Volume, SDCF 34,82 46.56 35.20

Total particulate; filter and

impinger -catches

Weight of sample; qrams 1 0.0224 0.343 0.0289

Par;iculate Conc., grains/SDCF- .0,0099 0.0114 6.0127

Particulate Emissions Lb./Hour 0.31 0.35 0.40
__Egrticulate‘é;issions Lb/Ton (Wet) 0.19 0.22 0.23 0.21 4.0
_Particulate Emissions Lb/100 1b wet] 0.010 | 0.011 |  0.012 0.01° | 0.2
__Charging Rate to Furnace Lb/Hr. (wet)] 3,255 3,195 3,420
—_—
Th——

- 22 ¢
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S
SULTRACHEM coneonamion

AIR POLLUTION ANALYSIS
VISIBLE EMISSIONS EVALUATION

.Client -Zimpro, Inc. Test Date 12/13/83
Location Honouluili Test No. A, B, & C
Type Facility Sewage Sludge Incinerator Observer R. R. Ullerich
Emission Point Exhaust Stack Recertification Date August 1983
Control Device Venturi Scrubber Certifying .Agency California AREB
TABULATED RESULTS :
| Time | # of % Opacity Compliance|Observer Viewing
Set #! Start-End Readings iAvg Range Status fPosition ]JConditions| Remarks
A 0840-0910 240 .2 0-5 PASS B0 ft/stack POOR Over cast
B [1050-1120 | 240 | -0 -o- PASS B0 ft/stack POOR  |Over cast
C  |1205-1223 %6 | .3] o0-5 PASS PO ft/stach POOR  |Over cast

-237-

an 19




SUMMARY SHEET #1
WET SLUDGE FEED RATES TO FURNACE

- 24 -




Zimpro :
Report #2446-3

Test Date: December 13, 1983

TEST TIME

A 0830- 1000
B 1020-1130
c 1200-1320

BELT SCALE

856085
860968

861974
865702

867368
871928

SUMMARY SHEET
CHARGE RATE

- 25 -

TOTAL LBS. (WET) LBS./HOUR (WET)

4,883 3,255
3,728 : 3,195
4,560 3,420

i':vi"w‘-‘ﬂ;ﬂm Pt D

W



SECTION I
FLUE GAS FLOW RATE DATA
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UL TRACHEM/AERG

Client : ZIMFRO Date Tested :1Z/1%/83
Test No. :EFA FDRMAT “A° Time :0832-0924

Gas Flow Rate Data

R RN LNENDR, RSN

Foint h T. Vel .Ft/Sec
8 EAST .6 118 44.3
.62 119 45.1
<62 119 45.1
.62 119 - 435.1 .
.64 119 : 45.5
.66 119 46.5
&4 119 45.8
«46 17 8.8
SOUTH .63 115 45. 3
. 68 117 47.1
%3 115 45. 3 E
.62 115 . 43.9
.45 117 8.2 ' |
.54 117 a2 E
.44 117 7.9 3
.15 117 22.1
Vs = Cp [h X(T + 4&60)3™~.5 [1/M.W. X Psl".5 ¥ E5.59 é
Conc. of CO2 = 7.6 % Conc. of 02 = 11 % '
Conc. of H20 = 4.5 % ) ' é
Avg. BGas Velocity: Vs, Avg. 42.% Ft/Cec E
Fitot Tube Correction Factor, Cp .B7
Buct Gas Molecular Weight, M.W. 29.02
Duct Pressure, Fs. 29.31 ""Hg .Barameti:c Fressure 27.°93 " "Hg
Duct Sizé Round 17.Z In. Liameter Static Fressure —-.Z ~7H2 %
Duct Area 1.67 Sq. Ft Ava. Gas Temp. 117

Bas Flow Rate 42.3 Ft/Sec X 1.67 Sq. Ft % &0 = 4258 CFM

4258 CFMX 530 /7 S77 ¥ 29.91 /29.92%(1.00- 6.5 /100UHZ0)= 46465 SDCFM

. :I\:‘ m ¥ m

M.W. Factor = .0Q3I39 Stardard Cond. Temp. 70

- 27 -




o . UL TRACHEM/ERG

Client : ZIMPRO | Date Tested : 12/13/83
Test No. : EPA FORMAT "A" Time 3 O0B32-09%54
BAS FLOW DATA
Sample Points 1-8 SOUTH&EAST
Barometric Pressure 29.93 Sample Nozzle Area .00019 §t°2
Duct Pressure 29.%1 *THg Condensate 51 ml.
Avg. Gas Meter Pressure .4 in.Hg Val. of Bas Samples 34.89 CF
Aivg 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.
Calculations

Condensed Water Vapor:

vw = 0,00267 x 351 X (460 + 70 )/29.92 = 2.41 SCF

Corrected Meter Volume:

Vo = 34.89 *x 30.31 /7 29.92 x S5S30 /7 538 = 34.82 SDCF

Percent Water Vapor:

4 H20 = 2,41 7/ 37.23 x 100

6.5 %4

Particulate Concentration (Grain Loading):

Go-= ( .0064 Gms. %X 15.43 )/ 34.82 SDCF = .002B Grs/SDCF

Particulate Emission Rate:

( .0028 Grs/SDCF x 2665 SDCFM % &0 ) /7000 = .09 Lbs/Hr.

Percentage of Isokinetic SamplingaAttaineds “I = 104 %4

[4




UL TRACHEM /ERG

Client : ZIMPRO .  Date Tested : 12/13/83
Test No. : EPA FORMAT "B" Time : 1021-1132 E?
GAS FLOW DATA g
Sample Points 1-8 SOUTHXEAST 'E§
Barometric Pressure 29.93 Sample Nozzle Area .000335 ft~2 |
Duct Pressure 29.91 °’Hg Condensate 65 ml. -
Avg. Gas Meter Pressure .9 in.Hg Vol. of Gas Samples 46.24 CF Eé
Avg Gas Meter Temp 82 F Avg buct Temp 114 F =
Wgt. Collected .0083 Gms. Duration of Test &4 Min. . E%
Avg. Velocity at Sampling Pts 41.1 ft/sec. ?
Calculations %
Condensed Kater Vapor: '
v = 0,.00267 ¥ &35 X (4&6 + 70 1)/29.92 = 3.07 SCF
Corrected Meter Veolume:

Vo = 46.24 % 30.81 / 29.92 % S30 / S42 = 4&.56 SDCF

Percent Water Vapor:

% H20 = 2.07 / 49.44 % 100 = 6.2 %

Particulate Concentration (Grain Loading):

Go = ( .0083 Gms. ¥ 1%5.43 )/ 46.56 SDCF = .0028 Grs/SDCF

Particulate Emission Rate:

( .0028 Grs/SDCF % 3576 SDCFM % &0 /7000 = .09 Lbs/Hr.

Percentage of Isokinetic Sampling Attained: %I = 101 %
- 29 - ’
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ULTRACHEM/"AERG

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 .64 115 45. 6

7 .64 115 45. 6

6 .66 117 45. 4

S .61 116 44,6

4 .61 118 44,7

3 .48 114 39.5

2 .4 114 3é

1 «17 112 23.5

8 EAST .92 i14 41.1

7 « 22 114 41.1

& .52 113 41.1

S .52 112 41

4 .6 112 44.1

z b 113 44,1

2 .39 113 4.7

1 iy 112 36

Vs Cp [h x(T + 460)1*.5 [1/M.W. %X Ps]~.5 % 85.49

Conc. of CD2 =

Conc. of H20 =

Avg. Gas Veincity; Vs, Avg.

7.5

&.2

Conc. of 02 = 11.3 %

41.1 Ft/Sec

Pitot Tube Correction Factor, Cp .82

29.04

Duct Gas Molecular Weight, M.W.

Duct Pressure, Ps. 29.91 *?’Hg Barometric Pressure 29.93 °°Hg

Duct Size Round 17.5 In. Diameter “Static Pressure ~-.3 ’"H20

Duct Area 1.47 Sq. Ft Avg. Gas Temp. 114

Gas Flow Rate 41.1 Ft/Sec % 1.67 Sq. Ft % 60 = 4118 CFM

4118 CFM% 530 / S74 % 29.91 /29.92%(1.00~ &.2 /100%HZO)= 3574 SDCFM

Standard Cond. Temp. 70

"M.W. Factor = _0339




UL . TRACHEM/ERG

Client : ZIMPRO Date Tested :12/13/83

Test No. :EPA FORMAT "C*¢ Time :1156-1319

Gas Flow Rate Data

fPoint h T. Vel .Ft/Sec

8 EAST .6 118 44.4 |
.6 116 44.3 E%
.6 119 44.4 2
.62 119 - as.1 :
.64 119 45.9 : _
.72 119 48.6 E%
.62 118 45.1 :
.46 11B 38.8

SOUTH .64 115 45.7 E%

.7 116 47.8 4
.61 114 44,8 .
.54 115 42
.57 113 43.1 %%
.48 114 39.5
.42 113 37
.34 114 3.3

“MNAWADUNND=NWPUEN

Vs = Cp Ch (T + 460)1~.S [1/M.W. % Psl~.5 ¥ B85.49

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

Conc. of H20 = &.6 %Z

Aivg. Bas Velocity; Vs, Avg. 43.1 Ft/Sec v o ' E%
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 7~ H20
Duct Area 1.47 Sq. Ft Avg. Cas Temp. 116 ,
Gas Flow Rate 43.1 Ft/Sec % 1.67 Sq. Ft % &0 = 4318 CFM
4318 CFM3 530 / 576 3.29.91 /29.92%(1.00- &.6 /100%H20)= 3717 SDCFM

M.W. Factor = .033%9 Standard Cond. Temp. 70

- 31 --




UL TRACHEM/ERG

Client : ZIMPRO Date Tested : 12/13/83

Test No. : EPA FORMAT “C" Time = 1156-1319
BAS FLOW DATA
Sample Points 1-8 EAST&SOUTH
Barometric Pressure 29.93 Sample Nozzle Area .000194 +t~2
Duct Pressure 29.9i *"Hg Condensate 53 ml.
Avg. Gaé Meter Pressure .4 in.Hg Vol. of Gas Samples 35.27 CF
Avg Gas Meter Temp 78 F | Avg Duct Temp 116 F
Wgt. Collected .0087 Gms. Duration of Test 80 Min.
Avg. Velocity at Sampling Pts 43.1 ft/sec.
Calculétions

Condensed Water Vapor:

v = 0.00267 ¥ 53 x (440 + 70 )/29.92 = 2.51 SCF

Corrected Meter Volume:

Vo = 35.27 ¢ 30.31 7 29.92 ¢ S530 / 538 = 35.2 SDCF
&

Percent Water Vapor:

A H20 = 2.51 /7 3I7.71 % 100 &.6 %4

Particulate Concentration (Grain Loading):

Go = ( .0087 Gms. ¥ 15.43 )/ 35.2 SDCF = .0038 Grs/SDCF

Particulate Emission Rate:

( .0038 Grs/SDCF ¥ 3717 SDCFM % &0 ) /7000 = .12 Lbs/Hr.

Percentage of Isckinetic Samplinq3?ttainnd| %I = 102 %

A__‘;w,



UL TRACHEM/Z/ERG

Client : ZIMPRO ’ Date Tested :12/13/83

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

Sas Flow Rate Data

Point h T. vel .Ft/Sec
8 EAST . b 118 44.3
7 62 119 . 45.1
-3 .62 119 45.1
5 .62 119 45.1
4 .66 119 45.5
3 b6 i19 46.95
2 b4 119 45.8
1 .46 117 38.8
8 SOUTH .63 115 45.3
7 .68 117 47.1
& « &3 115 45.3
o 62 113 44.9
4 «45 117 38.3
3 .54 117 42

2 .24 117 37.9
1 «15 117 22.1

Vs = Cp Ch $(T + 460)1~.5 [1/M.W. ¥ FsI~.S x B85.49
Conc. of CO2 = 7.6 %4 Conc. of 02 = 11 %4
Conc. of H20 = &.5 %4
Avg. Gas Velocity; Vs, Avg. 42.5 Ft/Sec
. Pitot Tube Correction Factor, Cp .82
Duct Bas Molecular Weight, M.W. 29ﬂ92
Duct Pressure, Ps. 29.91 ’7’Hg Barometric Pressure 29.93 °’Hg
.Duct Size Round 17.5 In.‘Diameter Static Pressure —-.3 7’H20 °
Duct Area 1.67 Sq. Ft Avg. Gas Temp. 117
Gas Flow Rate 42.% Ft/Sec % 1.67 Sq. Ft . x 60 = 4258 CFM
42%8 CFM%X 530 / S77 % 29.91 /29.92%(1.00- 6.5 /100%H20)= 3665 SDCFM

M.W. Factor = .033% Standard Cond. Temp. 70

P
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UL . TRACHEM /- ERG

Client : ZIMPRO | Date Tested : 12/13/83
Test No. : HAWAII FORMAT "A" Time : 0832~0954
BGAS FLOW DATA
Sample Points 1-8 EAST&SOUTH
Barometric Pressure 29.93 Sample Nozzle Area .00019 ft~2
bucg Pressure 29.91 °"’Hg ) Condensate 51 ml.
Avg. Gas Meter Pressure .4 in.Hg Vol. of Gas Samples 3T4.89 CF
Avg Bas 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:

vk = 0.00267 &2 S1 ¥ (460 + 70 )/29.92 = 2.41 SCF

Corrected Meter Volume:

Vo = 34.89 ®* 30.31 / 29.92 ¥ S30 / 538 = 34.82 SDCF

FPercent Water Vapor: ¢

4 H20 = 2.41 7/ 37.23 % 100 &.5 %4

Particulate Concentration (Grain Loading):

Go = ( .0224 Gms. ¥ 15.43 )/ 34.82 SDCF = .0099 Grs/SDCF

Particulate Emission Rate:

( .0099 Grs/SDCF % 3665 SDCFM % &0 )/7000 = .31 Lbs/Hr.

P-r:engrgn of Ilsokinetic Sampling Asztincd: %I = 104 %

iy



UL TRACHEM/ ERG

Client : ZIMPROD Date Tested :12/13/83
Test No. :HAWAIl FORMAT “B" Time :1021-1132
BGas Flow Rate Data
Point h T. Vel .Ft/Sec
8 SOUTH . 64 115 45.6
7 .64 115 45.6
) -y 117 46.4
S .61 116 44.6
4 .61 118 44_.7
3 .48 114 29.5
2 .4 114 36
1 .17 112 23.5
8 EAST «S2 114 41.1
7 .52 114 41.1
& .52 113 41.1
S .52 112 41
4 .6 112 44,1
3 .6 113 44.1
2 .59 113 43,
1 .4 112 A1)
{
Vs = Cp [h *(T + 4460)1"~.5 [1/M.W. ¥ PsI~.S x 85.49
i
Conc., of CO2 = 7.%5 % Conc. of D2 = 11,3 %
]
\ Conc. of H20 = &.2 %
Avg. BGas Velocity; Vs, Avg. 41.1 Ft/Sec
Fitot Tube Correction Factor, Cp .82
Duct BGas Molecular Weight, M.W. 29.04
Duct Pressure, Ps. 29.91 "“Hg Barometric Pressure
Duct Size Round 17.3 In. Diameter Static Pressure -.3
Duct Area 1.47 Sq. Ft Avg. Bas Temp. 114
Gas Flow Rate 41.1 Ft/Sec %X 1.47 Sq. Ft % 60 = 4118 CF
' 4118 CFM% 530 / S74 x 29.91 /29.92%¥(1.00- 6.2 /100%ZHZQ)= =
' M.W. Factor = . 0339 Standard Cond. Temp.

29.93 °’Hg
**H20
M
I576 SDCFM
70




ULLTRACHEM/AERG
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Client : ZIMPRO Date Tested : 1
Test No. : HAWAII FORMAT “"B" Time = 1021-+1132
BGAS FLOW DATA
Sample Points 1-8 SOUTH&EAST
Barometric Pressure 29.93 Sample Nozzle Area .000335 ft~2
Duct Pressure 29.91 *°Hg ' Condensate 65 ml. |
Avg. Gas Meter Pressure .9 in.Hg Val. of Bas Samples 44&.24 CF
Avg Gas 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 = 0.00267 & 65 X (460 + 70 )/29.92 = 3.07 SCF

Corrected Meter Volume:

Vo = 46.24 x 30.81 7 29.92 % S30 / S42 = 44.56 SDCF

Fercent Water Vapor:

“ZH20 = 3.07 / 4%9.64 x 100

6.2 % -

Particul ate Concentration (Grain Loading):

Bo = ( .0347 Gms. X 15.43 )/ 46.5& SDCF .0114 Grs/SDCF

Farticulate Emission Rate:

( .0114 Grs/SDCF x T57& SDCFM x &0 ) /7000

«35 Lbs/Hr.

Percentage of Isokinetic Sampling Attained: %I = 101 %

: - 36 -
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UL . TRAaCHEM/ ERG

Client : ZIMFRO Date Tested :12/13/83

Test No. :HAWAII FORMAT "C“ Time :1156-13219

Bas Flow Rate Data

Point h T. Vel.Ft/Sec
8 EAST «b 118 44.4
7 - 116 44,3
) b 119 44.4
S .62 119 45.1
4 .64 < 119 45.9
z .72 119 48. 6
2 .62 118 45.1
1 .46 118 38.8
8 SOUTH « 64 115 45.7
7 « 7 116 47.8
& .61 114 44 .46
S .54 115 42
' 4 57 113 43.1
3 .48 114 I9.5
2 .42 113 37
1 .34 114 33.3
Ve = Cp [h (T + 460)1~.5 [1/M.U. X PsI~.S % B85.49
1
Conc. of CO2 = 7.2 % Conc. of 02 = 11.4 %

Conc. of H2ZO &.6 4
! Avg. Bas Velocity; Vs, Avg. 43.1 Ft/Sec
Pitot Tube Correction Factor, Cp .82

Duct Bas Molecular Weight, M.W. 2B.93

Duct Fressure, Ps. 29.%1 ""Hg Barometric Pressure 29.92 “"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 & 1.67 Sq. Ft ¥ 60 = 4218 CFM
. 4318 CFMX S30 / 576 % 29.91 /29.92%(1.00- 6.6 /1004H20) = IT717 SDCFM

M.W. Factor = .0339 ' gtandard Cond. Temp. 70




UL . TRACHEM /- ERG

Client : ZIMPRO Date Tested : 12/13/83
Test No. : HAWAII FORMAT "C* Time : 11356-1319
GAS FLOW DATA

Sample Points 1-8 EAST&SOUTH

Barometric Pressure 29.93 Sample Nozzle Area .000194 ft~2

Duct Pressure 29.91 °*°Hg Condensate Z ml,
Avg. Bas Meter Pressure .4 in.Hg Vol. of Bas Samples =

. Avg Bas Meter Temp 78 F Avg Duct Temp 116 F

Wgt. Collected .0289 Gms. Duration of Test 80 Min.

Avg. Velocity at Sampling Pts 43.1 ft/sec.
Calculations

Condensed Water Vapor:

vw = 0.00Z47 ¥ S3 ¥ (460 + 70 )/29.92 = 2.51 SCF

Corrected Meter Volume:

Vo = 3I5.27 ¥ 30.31 7/ 29.92 x 830 /

wn
G
iy}
i

5.2 SDCF

Fercent Water Vapor:

4 H20 = 2.51 7/ 3I7.71 % 100 6.6 L

Particulate Concentration (Grain Loading):

Go = ( .0289 Gms. % 15.43 )/ 3I5.2 SDCF = .0127 Gres/SDCF

Particulate Emission Rate:

( .0127 Grs/SDCF X 3717 SDCFM X &0 )/7000 = .4 Lbs/Hr.

Percentage of Isckinetic Sampling Attained: %I = 102 %
- PHIIgg
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SECTION II
AIR POLLUTION LOG SHEETS
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CAUNJULEHTTTUTILL corPORATION

AIR POLLUTION AMALYSIS
VISIBLE EMISSIONS EVALUATION

Client 1 1o Test Date ;2-/3-€3 . 5

Locati_on/ : ‘;,’ %uou/la%. Test No. 48 +<Z . ;
Type Facility s el i.d//a/ :'L ObSeWﬂ'ﬁﬁZ/

Emission Point WIM 6&1/(/ Recert:facatﬁ;n Date ) ’ 3
Control Device /é‘/t/ J{ 4. eeLn oaTA Certi ‘ymg Agencydq// /fX,G

—

. e wme - . ﬁ‘
yserver Location: f"" %} ,'

mmp—— .
. . :
!

Position on map ' ‘ _ . . ’
;stance to discharge C ;:‘0 ’ 207 30 -
direction from discharge _ £ é_é S ' 1 ' - g:

direction from sun W A/ . 4/,{/{ ' : .

eight of discharge, a.g.1. /28° /20" /20°
Height of observation point,a.gll /4 ‘ Ve’ 70 ° |- 3

kather Conditions: * . . ) - . _ ‘
Vind direction ' £ e ENE | . _ ;

Vind speed, m.p.h. . O-/0 O-1¢ a-/9 . | l:

fmbient temp., °F . . 73 3 7/ . . 72 B ) | ,:
Frecipitatfon . : m‘fﬁ : _vfM(e f/u-c'e ] R 3

Cloud cover e VER CH st overesst ‘ortﬂf-?;/' o R '

&L"“E Descrmtmn- S _. ' - 1 ' . - E
fi’or : o N.ONE ;Q.oDE B UdoVE” B fk
&an.ce Visﬂ:;le | o o o (4] ._ - L 5'
e T T e
Jdistance to steam formation ”/ﬂ % } % . . ‘ ‘
JLSi:ance to stecam dissipation % % % ' ‘:F
'&.ﬂf\ation . 7.:0:& 7;:#—- Tuon—
~taroms 8% =X g™+ |9y L
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SECTION III
SCHEMATIC OF SAMPLING EQUIPMENT
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‘Schematic of Stack Sampling Equipment
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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)

Vi, Ft/Sec = C Ex (T, + %El 2 x [ v T}z x ssag

Lp.w. x?i;_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 (1b/1b-mole) (in. Hg) ,/, t
sec. ("R} (in. H,0) |
:

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

where Pg is the absolute stack pressure in inches Hg.

T

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

MW, = 0.44 (T o)) (1-3H,0) + 0.32 (%0,) (1-3H,0) +

00 100 .
0.2815 (3N,) (1-3H20) + 0.18 (3H,0) E

]OO ':"5-
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).

s m, .

SDCFM (Stack) = CFM (Stack) x _ 530 x _Ps x (1 - %H,0)
' Tg (ave) 29.92 100

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

where 60 converts seconds to minutes,




Equations for Calculations - Page 2

3) Percent water vapor and Corrected Meter Volume

2H,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 530
29.92 460 + Tm

Pb = Barometric Pressure, in. Hg.

Pm = Average Meter Pressure, in. Hg.

! Tm = Average Meter Temperature, °F

528 °R is standard temperature condition

! 29.92 in, Hg is standard pressure condntlon
h60°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 + 460 + Tm =

, 60 L}ime (min} x Vs (avg.) ft/sec x Pb x An ft*

. Ts = Average stack temperature, °F

Ps = Stack pressure, in. Ha,
' An = Nozzle area, ft
Time = Total sampling time, min,

Vs (ave) = Average stack gas velocuty at sampled points (see equation #I)
Pb = Barometric pressure, in, Hg.
5) Particulate Concentration (Grain Loading)

Go = Grams particulate x 15.43
Vo

where Vo = corrected meter volume, SDCF.

and 15.43 is a constant which converts grams to grains
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Equations for Calculations - Page 3

6) Particulate Emission Rate, 1b/hr

E = Go x SDCFM {stack) x 60
7000

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

(Wet Basis) #/1000#f1ue gas = 1000 x € (#/hr)
‘ SCFM x 60 x wet gas density

(ory Basis) #/1000#flue gas = 1000 x E {#/hr)
SCFM x 60 x dry gas density

8) 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 _12
3¢0,

#/1000#fTue gas at 123 €O, (Dry Basis) = #/1000#flue gas (dry basis) x 12

3c0,

where zcoz is the measured €O, content in percent at the scrubber fan
on a dry basis

9) Flue Gas Density in pounds per cubic foot

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

Dry Gas Density = 0.0458 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-mole-°R
grams-in.Hg.-ft

this assumes a density of dry air to be 0.0760 #/CF at 520°R and 29.92 in.Hg.
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STACK SCHEMATIC




STACK DIAGRAM
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Section VI
Pre-Test Calibration Data
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Section NU. o-=
Revision NO. 0

Date January 15, 1980
[ - page 5 of 15

PRETEST SAMPQING CHECKS
(Method 5, Figure 3.1

Date -1) -3 . calibrated by :;gsjyktj /4£ucfﬁ’1

Meter box number DL 2 ABS 2.0L

Dry Gas Meter#*

Pretest calibration factor, ¥ 994 ___ (within £2% of the
average factoxr for each calibration run) .

Impingex Thermomeﬁer

was a pretest temperature correction used? yes V// no
1f yes, temperature correction {within #3° {5.4°F)
over range)
\ L Dry Gas Meter Thermometers

, ,

ﬁL was a pretest temperature correction made? yes V’/ no
1f yes, temperature correction (within £3°C (5.8°F) over
range)

stack Temperature Sensor*

was a stack temperaturey;énsor‘calibrated against a reference
thermcmeter? ) . no

yes .
1f yes, give temperature range with Which the readings agregi™s
_within $1.5% of the reference values g4 to

Barometer .. :

; Was the pretest field barcmeter reading correct? V. yes - no ;
1 {within $2.5 mm (0.1 in.) Hg of the mercury-in-gliass Sarometer} =
Nozzle* %

‘ : Was Eapfnozzle calibrated to the nearest 0.025 mm (0.001 in.)? %% 
yes no . .

T

P *Most significant jtems/parameters to be checked.
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Section No. 3.1.2
Revigsion 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

Action if
requirements
are not met

Type S pitot
tube end/ox
probe
assembly

All dimension gpeci-
fications met, or
calibrate according
to Sec 3.1.2, and
mount in an interfer-
ence free ssnner

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
measuresent
system

Capable of measuring
within 1.5% of minimum
abeolute stack tem-
persture

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

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

Earometer

Agrees within 2.5 m=
(0.1 in.) Hg of
mercury-in-glass
barosster

Initially and after
every field use,
compare to 3 liquid-
in-glass barometer

Adjust, re-
pair, or
discard

Differential
pressure
gauge (does
“mot ipclude
inclined
genometers)

Agree within 5% of
inclined macometers

Initially and after
each field use

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

- 62 -
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Section No. 3.4.2
Revision No. O

Date January 15, 1380
Page 21 of 22

Table 2.1. ACTIVITY MATRIX FOR CALIBRATION OF EQUIPMENT
. Action if
Frequency and method | requirements
Apparatus Acceptance limits of weasurcment are not met *

Vet test meter

Capacity >3.4 n?/h
(120 ft”/h); accurscy

‘withio %1.0%

Calibrate initially,
and then yearly

by liquid dis-
placement

Adjust until
specifications
are met, or
return to manu-
facturer

Dry gas meter

Y, = ¥10.02Y

Calibrate vs vet .
test meter initially,
and when posttest

check exceeds
Y +0.05 Y

Repair, or.ve-
place and thea
recalibrate

Thermometers

Impinger thermometer
+1°C (2°F); dry gas
meter thermometer
+3°C (5.4°F) over
range; stack tespera-
ture sensor *1.5% of
absolute tempersture

Calibrate each inmi-
tially as a scparate
component against a
wercury-in-glass
thermometer; then
before each field
trip compsre each 2s
pert of the train
with the mercury-in-
glass thermometer

| tion factor;

Adjust; de-
termine a con-
stant cocrec-

or reject

Probe. heating
systes

Capable of waintsioiog
120° *14°C (248° t
25°F) at a flow Szte of
202/min (0.7 ft*/min)

Calibrate component
initially by
APTD-0576; if con-
structed by APID-
0581, or use
published czlibra-
tion curves

Repair, or re-
place and then’
reverify the
calibration

Barometer

+2.5 ma (0.1 in.) Hg of
sercury-in-glass barom-
eter " -

Calibrate initially
vs mercury-in-glass
barometer; check
before and after
each field test

Adjurt to
ap—ec with 3
certified
barometer

Probe nozzie

(continued)

Average of three ID
measurements of nozzle;
difference between high
and low <0.1 sm

(0.004 in.)

Use a micrometer to
measure to near-
est 0.025 sm (0.001
in.)

Recalibrate,
reshape, and
sharpen when
nozzle becomes
nicked, dented,
or corroded
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Revision No. 0O
Date January 15, 1980
Page 19 of 20

Table 3.1 ACTIVITY MATRIX FOR PRESAMPLING OPERATIONS

Acceptance limits

Frequency and method

Action if
requirements

Apparatus of measurements are not met
Probe 1. Pr@be liner free.of} 1. Clean probe in- 1. Repeat clean-
contaminants and con- ternally by brushing }ing and assembly
structed of borosili- with tap water, de- procedures
cate glass, quartz, or | ionized distilled wa-
equivalent; metal liner | ter, and acetone; air
must be approved by dry before test
by administrater
2. Probe leak free 2. Visually check be-{2. Replace
at 380 om (15 in.) Hg fore test
3. Probe heating 3. Check heating 3. Repair or re-
system prevents mois- system initixlly and |[place.
ture condensation vhen meisture cannot
beé preventcd during
testing (Sec 3.4.1)
Impingers, Clean and free of Clean with detergent, [Repzir or discard
filter breaks, cracks, lezks, | tap water, and
holders, and | etc. deionized distilled
glass con- ' vater
teiners
Pump Sampligg rate of 0.02- | Service every 3 mo Repair or return

1.03 m /min (0.66 to
1.0 ft”/min) wp to 380
o (15 in.) Hg at pump
inlet .

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

to msnufacturer

Pry gas meter

Clean and readings
within #2% of sverage
calibration factor

Calibrate accordiag
te Sec 3.4.2; check
for excess cil

As ahove

Reagents-ﬁnd
Eguigggnt

Sampling fil-
ters

(continued)

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

or oven dry at 105°C
{220°F) 2 to 3. h; .
constant weight 0.1 mg

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

,prior to field use

- 64 -
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section No. 3.4.3
Revision No. 0
pate January 15, 198¢
{ ' ' Page 20 of 20

-able 3.1 (continued)

. Action if
: Frequency and method | requirements
Apparatus Acceptance limits of mecasurcments are not wet
Water Deionized distilled Run blank cvapora- Redistill or ve=
conforming to tions prior to f:v!d place
ASTH-D1193-74, Type 3 use to climiuate high
solids (only required
if impinger conlents
to be analyzed)
Stepcock grease| Acetone inscluble, Check label data upon | Replace
heat stable silicone receipt
grease
Sample recovery! Reagent grade, <0.001% | Run black evapora- Replace or return
acetone residue, in glass | tions upon receipt to supplier
bottles
Packing Equip-
. mpent for .
' Shipment _
1
Probe - | Rigid container pro- Prior to each ship- Repack
! tected by polyeth- ment
, vlene foam : '
Impingers, con-} Rigid contziner pro- As above As sbove
tainers, and | tected by polyeth- .
assorted ylene foam
glassvare :
Pump ’ Sturdy case lined with | As above | As" above
polyethylene foam ma- '
terial if not part of
meter box
Meter box Meter box cazse and/or As above . As above
‘ : sdditional materizl to :
protect train compon-
ents; pack spare meter ' .
box - .
Wazh bottles Rigid foam-lined con- As above As above
and storage tainer
\ . contziners :

- 65 -




METER BOX CALIBRATION DATA AND CALCUTATION FORM

(Fnglish units) . MAG &0)1 #{‘(

Racom:tric prossure, Pb

P A I

Calibrated by

Date 10/[6/__3 @ Hoter box nimbe SZ‘%.;&C
30.0 in. ug

(:..3!_ volngp___ . r __Trmperatures ]
Orifice | Vet tost] Diy gas | Wet test | Dry gas meter
manoax:ter | moter meter mcter | Imlet |Outlet ] Avg Tine
setting | (V)), | V), (e ), | (tg 2ufCe ), | (e, ] (O

i.&l.ﬂl)l;o w¥e |l @ {2} °@ ’( } ep o umnie

S (o o ety S ‘57 et 2
Re) 05 | B G [reaga|H [F5| Fo *"’.??“ P3| 13

" 1.0 ﬁ%oi@’a‘%,"*z.o 35|12 135 [FS ‘?Za 2941 1-93

1-3 gilg_ it les |25 |2t |95 |95 sas| 953 | 2.0
20 Lbg @it atlas |32 | 757 | gese] 995 222

- e

3.6 10 o b j’ % O
¢ s0 | 10 d R X
Ave '
AH, VI b(t + 460) we, _0.0317_AH (t + &£60) ©
in 1 3 i T (E, v 460) |7V,
"2 | Re "'d“’b ‘e (¢ * 460)
0.5
1.0} 0.0737
1.5} 6.110
2.0}10.147
3.0 0.221
4.0 0.294 _
3 £ If there .ie—e;:lf m;c' thctmu: ea the d.:-y.gu -e.tet, ni ‘the teqc:at.ue _
( under t,. W
[ | .
h . Quality Aasurance Bandbook M5-2.3A (front gide}
: . - 66 -




Date

Barolu t:ir prossute, P =

METER BOX CALIBRATION DATA AND CALCUTATION FORM

L4}

(Fnglish units)

3oba~

b ____._-in.llg

Mcter box number

Calibrated by X

1 4

(‘.._1_3 vg_}_m_-e_ _.- r“““ ;v:ufzraturen
Orilice | Vet tost| Dy gas [ Wet fest | Dry gas as_weter |
wmanometer | meter merlor moter | Inlet jOutlet | Avg
setting v, (Vd), (), (f-d ), i (e, I ECHR
(AH)’ 3 3 i [ ]
in. “20 ft ft .5_ °F “;F °F oF
| R o L s e P
BRI oo 50 2 0 O = i o o vy
a0 f. 1/
1.0 ol lan$ s |7 £ 17 7| 76 |2 /41099 | (5T
__lj‘_...if/rl&_ _GeLePlo | 221077 77 | 77 lnmloma | o5
R AP
_ ,_2_2__ ,_F{y‘m_ _E;gﬂ‘*/}_’__?y_l_l— 7_;'_'__ 27 | 2# /'3..2J‘L0.?73 .00
3.0 - e e
£.0 10
—reed o e e A _}.._. e — ) " = = a— ) - . . — —— e}
Avg | A5~ | L 92
22
ﬁ' _é_H_ . - v, Pty +460) sig, = 0.0317 88 .[(t'fkéo) e]
ro| PO v« A (t'.+ woy | 1 By (g * 360 |V,
¢.5| 0.0368 ‘ N —
1.0} 0.07/37
1.5} 0.119
2.0} 0.147 :
3.0}0.221
‘.0 0.294

Quality &ssuran%!.; Handbook MS-2.3A (front gide)

. s e

If there h only one tkemneter on the dry gas -et.er, record thc teqeuwr!

under td

‘A,foift?w,{\l.‘

AP g.. 'hz;a.:.g,\:-f i E



CESTLIRACHEN wonvonsron

PITOT TUBE 1D jlﬁA“A_

- 68 -

sagas

DATE
Cosea 1 Poan 30,02
.82 | ' olL mucs,x__.
H e 0 o ™ .t A
Cp:&.= 580 __ .5-.10_ o8 Ave . Tl WA CAUGE
st Y| ST PITOT : . STD PITOT c
e oiL | MG oIL b - by P
fp | p ‘ & . Ave Ave
| _LF 251 -2 <57 .81 .80 |
Lé Y \ g N L% 77
42 | .09 A3 09 L) B2 1
A S P 2 S [D2
X g8 .51 22
LY | 4 .18 — 3
L2 LA 1 .14
LT Tq /.02 -
1,8 50 £1
1o 12 )
1-2" iDﬁ ‘[3
Re;a%:
Cp 'cpst QApstd ..




_ ,.
mte_7-22-83 Potentiometer 1.0._ 3 RBA ~R
Ambient temperature T7°F %t Barometric pressure_ 30,05 in. Hg
Calibrator 8) Reference: Mercury-in-glass_ASTM
Other
Reference Reference Thermocouple Temperature
Point Source b thermometer potentiometer | difference,®
Number (specify) ature, tempsrature,
: . F 4
| L ©.0J,
A | tenh | 26 =
16 > o0.19%
as6 as? ‘ '
B0 79

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

bType of calibration system used

¢ (ref temp, °F + 460)-(tes

emom temp,

o .
F_+ 460) (100 1.5%

ref temo,

b
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DIFFERENTIAL PRESSURE GAUGE CALIBRATION DATA FORM

| Sed
Gauge type ﬁ.’/ MWZ . Serial or ID number %_ﬁ_‘_

scale Q- 3% sl D-20° imsercs

- . Pressure
o ) fa’/ Differential pressure difference
Gauge-o0il manoneter Ap gauge Ap %
g-.,5" o-20"7
P -
o.20" o.20" o207 - - O~
) . . ) WII _ -
o. v0* 0- 70 e o~ o__
0. J'O ” ﬂ-JU * oY » ® —O
.40 " 0% -o-
;. q0 " ;). 60" _— 0
L L - o—

1. m ~ :'w L4 _ 0 —
Calibration: — initial posttest
Date calibrated SO/ Y PT - by S22

> 7

Quality Assurance Handbook M2-2.12

3.1.12-6
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1OZZ1E CALIRRATION DATA FORM

‘Date ’E;Adal“'”""““’ Calibrated by " £/ . - — -
R AR : TImITTRLET W —.:.:.:-....—.:::.::.‘-' '.".:":.:-_z—_—_'.-_"-. -z ===
Hozzle . Nb;zlc Dmmc..tera | b c
identi fication D AD, Davg
__ nusber mm (}n.) mn %1n.) mn ?xn ) mg_glp_l__._ 2
S - .
- Coe . ..} _oooqq
Emm E - #33 .axy LA 1"90/ i am:;i:?
. o} .a33 ax . 00O IR
. £ .77 L7 <.
gmm & 14 . 000 | 00027l
Emm MEC 1 .23/ AL/ A3 '50/
' ' ' : N , 000 2T~
Emm I w3l LAT2 231 _
. fmm O 132" 233 (2T2 o0l . °°_°374
o Gmwm L L a3y |-a33 00/
vhere:
°p, . ‘= three diffcrent nozzles dzameters, nus (1n }; cach

1.2.3,  diamcter must be within (0.025 mm) 0. 001 in.

b . " AD = waxilston chffex ce be - any two dlameters, mm t:.n.):
AD <(0.10 ) ©.004 in. o | . :

Davg' = average of -Dl_' Dz, and DB‘

Quality Assurance Handbook M5-2.6

3.‘-‘2"]]
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MOZZLE CALIRRATION DATA FORM

- S mti— csm— =

‘Date .57-’-73/33_ e __ Calibrated by ':54..'___ . — -

T Tt STa TN et Ty e I3 T LLIT WSS "‘.:..‘.‘:--.".:——-—-—:':-71--—--— -
Nozzle . Noxzle Diaweter®: 1 c
identification D,., D,, . Dg, AD, Davg
“mueber | s (3n.) | mm fin.) |am tin.) | me (in:) § T
- - ) S pp Tt RS A ooorad fr
T Smm R A g_f;f__&f {00 g w000t TY
f m 7 /P | L1 W 4a 00/ . oo0l70
m - )
i L N7 IR RY VRN DUL N R asad
) { ./% T A R o
S mm Z~. ‘ ..
vhere:
2 = three different nozzles diameters, nua (in.); cach

%'2'3' diamcter must be within (0.025 mm) 0.001 in.

b - D = waxiwum difference be *n any two diameters, mm (in.),
AD <(0.10.me) Q.004 in” J .7 o .

c _ .
: Davg = average of le' Dz, and D3.

fn}‘ 2 r”’ AF.‘R of & &iﬂt‘ef
. / .
1tk

Quality Assurance Bandbook MS-2.6

3.4.12-1




. Section VII
Post-Test Calibration Date
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PP R AR S i

A S e TR F e BN e s L 2T D et e R R i S TS Y R s

Revision NoO. _
pate January i5, 1980
‘Page 9 of 15

POSTTEST CALIBRATION CHECKS
(Method 5, Figure Stl)

plant Z/}%'Qﬁa Qé , calibrated byl \ﬂwkd ..
Meter box number Qé Z Date _/ﬁ—:«*z—jg

Dry Gas Meter

Pretest calibration factor, ¥ N ﬁ,ﬁ?{ (within 12%)

Posttest check, Y* LY (within 15% of pretest)

Recalibration reguired? ' yes _ V7 no
1f yes, recalibration factor, ¥ ] (within 12%)

Lover calibration factor, Y —for calculations (pretest or
posttest) .

Dry Gas Meter Thermometers.

Was a pretest temperature correction used? yes P///;o
If yes, temperature correction (within Z3°C (5.4°F) over
range) '

Posttest comparison with mercury-in-glass thermometer?* (within
16°C (10.8°F) at ambient temperature) y///’

Recalibration required? ye no

‘Recalibration temperature correction? ;F_. (within x3°C

(5.4°F) over range)* ) . .
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 Temwperature Sensor

Was a pretest temperature correction used? yes V//, no
1f yes, temperature correction ec (*°F) (within *1.5% of

readings in K (°R) over range)

Average stack temperature of compliance test, T 4 Zé K

Temperatux of refgsegce thermometer or solutioff Tor recalibra=
tion _% K{(°BA* (within $10% of-T )

Tenperature of stal¥ thermometer for recafibration

Difference betweepsmeference and stack thermometer tempera
aT - J.0 XE°RY . : °F

Do vilUes agree w¥efiin #1.5%?* yes
If yes, no correction necessary ior calculations
1f 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 vay
to determine which is correct ‘

=74 -
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Revision NO. V
Date January 15, 1980-
Page 10 of 15

‘(continued)

&

C e
ck‘\k‘l o #H
was the pretest field barometer rea@ing correct? © es = _Mho
Posttest?comparison?* wa {in.) Hg (t2.5 =n (°v1_1“-‘ Hg) .
was calibration required? yes s (1 no
1f yes, no correction necessary for calculations when the (feld
barometer has a lower reading; if the mercurg—xn-glass reading.

is lower, subtract the difference from the field data readings
for the calculation '

Barometer

-

Aok,

*Most significant items/parameters to be checked.

. SR e . . -~ -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
Tepeat the tests
Temperature Within *1.5% of Calibrate with ASTM Use correction
sensor sbsolute temperature mercury-in-glass factor on tem~
thermometer perature data
Barometer Within 2.5 sa (0.1 Compare vith mercury- Recalibrate,
in.) Hg at smbient in-glass barometer and use lower
pressure after each test barometric
values for
calculztions
*

- 76 -




.Dty gas meter

Within *5% of calibra-
tion factor

-

L}
Mike three runs at »
s%:;le, intermediate
ofifice setting and
ot highest vacuua
otcurring during test
(Sec 3.4.2)

Date JANuUALY 4¢vs5 =ec--
page 15 of 15 Ca
Table 5.1 ACTIVITY MATRIX FOR POSTSAMPLING OPERATIONS
Action if
Frequency 3ad pethod | requircwcals
Apparatus Acceptance limits . of messurcments are not met
Sawpling

Recalibrate and
use calibration
factor that gives
lesser sample_ vol-
ume

gt

Heter thermowne-~
ter

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

fwpare with ASTM
ircury-in-glass

rmometer after
elich field test

Recalibrate and
use higher temp-
erature for cal-
culations

Barometer

Vithin #5 s (0.3 /in.)
Eg at ambieat pressurd
.

‘e

separe vith mercury-
i-glass barometer
sfter each field
test

Recalibrate and
use lower barome-
tric values for
calculstions

Stack tempers-
ture

91

Withia $1.5% of .the
refercnce check temp—.
erature (CR) SR

A%ter esch ruvn, com-
pare with reference

temperature
i

Recalibrate and
calculate with
znd without tewm-
perature correc—
tion

- 77 -
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METER BOX CALIBRATION DATA AND CALCUTATION FORM E
- (Fnglish units) .
s i
Bate  /3-27-83 __ Mcter box nimber Sl;gq__&? E
Baro- t.:ic prenure, P Nl @ . in. Ng Calibrat,od by _ ﬁ! e
odan i > e g —— —— e ————— .
. G.-n s volime . | Temperatures ] E
Orifice | Wot test] My gas | Wet test "gas_wmeter
wmanoms:ter § mater melor meter | Inlet [Outlet Avg' Time
setting (v')s v )p (tv)n (td ), (td ), (td)a o), . E
(aH), 3 3 i o '1 e
in. 0o | £ fr og | ox | o °F |mia in. O
¢ ] R T U ERIPRN S A ' 2
_os | s @Sel/a | sal o |60 fenl o] 1
[CTH . = |
o | s B3 Mayss |yl 57 |51 ] oo | s ¢
6’-‘&1 \ VR
1 10 |ounar )58/ o5 1o/rar 7 |ST {s=|/® | 2.0
2.0 0 | Play/ssT st 140 57 lmamfeol | 2.2y E
SRR IR 7 11 L b St A
) 3.0 10 _ ‘/
e 4.0 10 ] I .87 S
Avs é
: 2
M, |y v P (t + 460) 0.0317 AR (t, + 460) €
in. | 73515 = A8 = 5 (t, + 460) Vv
R.O ' V (P + ) (t. + 460) d v
4 13.6
0.5 0.0368 e
1.0} 0.6737
1.5 0.110
2.0 0.147 %
3.0} 0.221
4.0 0.294 —
r - & If there :ll ealy ona tknmtet on the ch-y ges -eur, record tha tmf“‘“
\ under t‘ .




1. te_ [)-2783 Potentiometer 1.0, 3 B4
‘ Aubient tempersture_ 40 [~ & Barometric pressure_ 32800 4 kg

Calibrator .%}( .' Reference: Hercury—‘l_n-glass A’;TM
( " Cther
Reference Reference Thermocouple Temperature
Point Source b thermometer ~ | potentiometer | difference,C
Kumber (specify) tqe‘r'atm-e. termperature, <
130 27 A7
176 179 B
'J 242 23 7
'0\1?/ 298~ 296 --”7’/
207 206 B
N> <
¢

%every 30°C (50°F) for esch referenceé point,
t"i‘,vpe of calibration system used

€ (ref tem. °F + 460 ) - testtgemtap, ¥+ 460) 4100 € 1.5%

NS - 80 -
ol - N




" PUMP CHECK Drooa FORM

Rt Test

e e o o S e ¢ = ‘T_,"—.-—".-——-_-—“-:;:?; e raort - SRR e T L S — -m =

Pumap GAUGE _ |, .MaN i
jdentification | RATE WAC. . {7 vAC T CHECKED
nuiehexr ckM - . | (in Bg) (in Hg) - . BY

Her *5 | © 30" (23 o 2-30-53 -

Heen =3 <083« 20 ‘6‘3‘1 . ':Ba/ 2-36-83
o Crm *q 0oL o :m“ 23 | 32) Lr30-53 E
qerm b o «ga0’ | W% 33 s i
Term = | 1 o 4 & |ag | B} | e |

DATE

. ;“UC-Z " _ “
@ '™l A s |y | e

!?—"5 .- "81-



SAMPLE ANALYTICAL DATA FORM

e
Plant s Run number 14
P

Sample Location £ ., 4.0 Erhe st —Z7 Z.?té c /2-/3-F3

Relative humidity 5¢ 7
Nozzle container number -y /4

Date and Time of weight 2-2/-F2 0904 Gross wt._34// 2.3 we. 2
Date and Time of weight ,2-2/-7y3 / 220 Sross wt. TLLLE ] s g

Average Gross wt. 4Ll X7 Jag‘j
Tare wt. T4 lS mg.j_

Weight of particulate on nozzle L2 .M
Filter container number -3, 4 # 37

Date and time of wt._ /2.2/-#3  /F,5  Gross wt. ¢2.¢8/3 e g
Date and time of wt. [2-2/-£3 /3/{ Gross wt. éz,éé /-3 n&g,

Average Gross wt._ /2 £F/3 e g
| Tare wt._22.4743 54 4

Height of particulate on filter -/ mg.
Filter container number VY — /¥

Date and time of wt. (2-2)-F3 [ 923 Gross wt. 97 yEIv4 " &
Bate and time of wt. Z-2 £33 /300 . Gross wt, F7/2L7 ™ 4

A\?eraée Gross wt. 77 /2/ 7 'ls‘j
' Tare wt. 77/2£5" w4

Height of particulate on filter + 2 mnd.

Total weight of particulate (filters & nozzle) _ 4.4 ng.

Remarks ﬁ/ﬁﬁ e 47 d/g,m ' gad just 4 ,sgf‘ bt s cidswsdons
: 7 N, |

~

Signature of analyst

Signature of reviewer éf/ﬁd &a-&%ét

- 82 -




, LE ANALYTICAL DATA FOR!

Sample Location__ F on sve Lk o
Relative humidity S67

Nozzle container number & .0, £,

Date and Time of weight (22 K2 LI05  Gross wt, 2300 e ?
Date and Time of weight /325 Gross wt. 39 3= Q/ag.fd,
Average Gross wt. 39 S3L L me 4

Tare wt. 3933¢( ma
Weight of particulate on nozzle -0 - . ™.

Filter container number 73,4 # 7

Date and time of wt.__/2-2/-F3 29,5  Gross wt, 4,{ 3223 E?

Date and time of wt. /2.2/:73  /3/0  Gross wt. (2,395 mes 5

R, 39590 -
Average Gross wt. 42, 39553 ﬁ?zd

Tare wt. ¢X.39/3 w.(’j

Height of particulate on filter 20 mg.
Filter container numer ,E/aﬂ #__Z
Date and time of wt. /2-2/-7% 09{6__ Gross wt. Y, 7573 -as:a.
Bate and time of wt.__ 4g-2/.¢7% (30F Gross wt, Ty, 75/3 m-a
Average Gross wt._ 7/ 7543 m-?
Tare wt. 90,75/ -5

Weight of partfculate on filter £3 mg."y-

Total weight of particulate (filters & nozzle) J’,i mg.

. /7 AN -
Signature of analyst WA¢

Signature of reviewer

- 83 -~




Sample Location 5'5“#, 5@,}/

LE AHRALYTICAL DATA FORHM
Plant Run number 7

Relative humidity A7

I d
Mozzle container number L_Al_ﬂ

Date and Time of weioht s7-2/.¢3 245 Gross wt. $7 A7s54 ngs?«
Date and Time of weight 100 L~

wt. ﬂ' ?

Average Gross wt, 32425{ ng.

Tare wt. ZZ 423_4 wg.
Weight of particulate on nozzle 1.9

Fﬂtér container number :8 é + 359

Date and time of wt._/7-2/-r3x 095/¢ Gross wt._ 4 7, LG #8. G
Date and time of wt. /7-2/-/3 ,€/D ross wt._g£ 2 £F50 g’.;-

Rverage Gross wt. £ 7, 6748 g_’.?
Tare wt. éz,éﬂgﬁ PF‘}

Weight of particulate on filter_ £ 2  mg.
Filter contziner number fﬁ’%{

Date and tims of wt._/2.2/-#7 D524 Gross wt. 92,2944 *.7
Date anc time of wt. /2.1/-£/3 _ (304 Gross wt, ﬂ‘ZZ/é écg/

Average Gross wt. 22 224Z¢.y
. | . : . Tarewt. 72,294/ &5
: Weight of particulate on filter . &  ma.
Total weight of particulate (filters & nozzle) f.7 »g.
Remerks _ 4 ' ' L

rd

yd) -

—

- \

Signature of asalyst |

S{onature of reviewer
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