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FOREWORD

.

Air Quélity Technical services, Inc., an environmental
consuliting company snécialiZing\ln the monltorl g, |
mpasuremenf ang evaluatlon of rontamjnantq in source
emissions and amhl@nf air, was contracted by Cvprus—w1nasn
Minerals, Inc. to conqucf a source emissions compilance
‘prmgram at the‘columbia Mill facility wn:ch it owns and

. e
operates In

- . e .-#___“-“_—-. ’

The foilowing is a report of the results for the
compliance . program, the test methods and an naivtical
proc edures emploved faor determining the resuilts, and all

ntner pertlpenf data ve]evant to' the tests conducted.

Ta the best of my knowledge, the data contained herein

are correct and reliable.
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1.0 INTRODUCTION

a talc mineral processing faciiity. Raw mlﬂeraiq are reducec
and classified to produce pwoouc+s which meet particle size

range requiréments of the end usage apntmraflon for which

'

they are Jhte e,

The State of Vermont Agency of Natural Resources nas
requested thau:demonstrate_that the dust collectors
serving the Alpha Miil (D/c-1), Bagging (D/C-9 & D/0~9A),
Primary Jaw Crusher (D/C-14), and Screen & Belt Convevor
rpansfer (D/C-~15) processes are compliance with the \

i
particulate emission limits set forth in Condition 4 of the

r

Air Pollution Control Permit Conditions dated February 1.

19900.

T+ was the desire nf‘ Ty to
— E—

aemonstvare that the aforementioned sources comply with the

appilramlp standards. The compliance program began on June

25 and was completed June 28, 1990,

The major on-site representatives of the organizations
participating in the program and their affiliations are as

follows: S ’

Agency of Natural Resources

David Manning

Air Quality Technical Services, Inc.
curtis Puisto ' _ .

Richard Stergas




‘2.0 SUMMARY OF RESULTS .

2.3 PARTICULATE EMISSION COMPLIANCE \ - ‘ o
For the purpoée of determining compliance with the

pj_raDJe emission. s -dzfd all sources were evaluated on

e

concentration of particuliate matter present 1v tne

D

effiuent stream, expressed in terms of gwannq per dry

standard cubic feet {gr/dscf).
S 2,11 Bagging Operafznn——rolJerforq 9 & 9A

The three test runs conducted on the Bagging Operation
showed particulate concentrations of 0.0024, 0.00i3, and
0.0006 gr/dscf, respectively. 'The mean concentration of the

ﬁthree teat runs was 0.0014 gr/dscf. This represents a |
concentration 14,0 % of the 0.01 gr/dscf emission limit. A
summérv of pertinent test determinations for the Bagging

Ompratlnn are found in Table 2-1.




TRST DATA SUMMARY SHEET

v

Test /Run N ' i-

Date

Test Time _ 1359--1607 ;750-1933 0725-0907

Pilant Operating Data

Production Rate (TPH)  —=m—m-

Test Measurements

Bagging Opefafion

Sample Voiume (dscf) 16.157 67.932 69.488
Isokinetics (%) ~ as.0' 97.8 98.4
- Moisture (%) . 1.1 1.6 1.4
Temperature (°F) ' 87 .4 82.9 "75ﬂ1
Velocity (fps) | 66.1 65,5 " 65.2
Volumetric Flow (dscfm) 11642.1. 11446.4 116355
- (acfm) 12463.2  12340.2  12283.7
co2 (%) o ‘ 0.0 0.0 0.0
02 (%), o 20.9 20.9 20.9
N2 (%) S 79.1 79,1  79.1
| ' ) !
"Particulate Emissiopn Determinations
Concentration (gr/dscf) 0,0024 0.0013 . 0.0006
Emission Rate (1b/hr) 0.239 0,128 0,060
Particulate Emission Standard
Zmission Limit (gr/dscf) 0,01 0.01 0.01
Percent of Limit 24,0 13.0 - 6.0
Table 2-1

—_———
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2:1.2 Primary‘Cruaher—~¢ollector #1é

The three test runs conducted on the Primary Crusher
showed particulate concentrations of 0.0015, 0.0008, and
0.0011 gr/dscf, respectively. The mean concentration of the
thyee test runs was 0.0011 gr/dscf. This represents a
concentration 22.0 % of the 0.008 gr/dscf emission limit. A~
summary of pertineht reet determinations for the Primary:
Grusher are found in Table 2-2.

v

[

It




TEST DATA SUMMARY SHEET

Primary Crusher

Test /Run - LR

nate \' Ciﬁ-__r‘

Test Time ' . 13141440

Diant Onerating Data
Production Rate (TPH} = —-——— ‘

Test Measurements

Sample Volume (dscf) 51.915
Isokinetics (%) _ 96.9
Mojsturé (%} 1.2
Teméerature [°F) :
Velocity (fps) .9
Volumetric Flow (dscfﬁ) i0191.7

| (acfm) 10944.6
co? (%) _ ' .0
02 (%) . - 20.9
N2 (%) ‘ 1 79.1

Particulate Emission Determinations

Concant;ation {gr/dscf) 0.0015

Fmission Rate (ib/hr) -0.131

Particuiate Emission Standard

Fmission Limit (gr/dsct) 0.0056

Percent of Limit 30.0 ..

5351658 1800-1930
52.913 53.164
98,6 98,2
1.4 1.5
85.5 81.5
63.5 63.7
10206.5  10296.7
11049.0°. 11083.8
0.0 0.0
20.9 20.9
79.1 79.1
, 0.0008  0.0011
0.070 0.097
0.005 0.005
16.0 . 22.0

Tabie 2-2

2-3

Average

10231.86
110256.8
0.0
20.9
79.1




2,1.3 Aipha Roiler Mjli--Collector #1

[

three test runs ondubted on the Alpha Rollier M
e concentrations of 0,0538, 0.0451, and
, respectively. 'The mean concentration of the
three test runs was 0,0494 gr/dscf. Thies represents a
concentration 494.0 % of‘ +he 0.0 gr/dscf emission 1imit. A
summary of pertinent test determinations for thp Alpha Rollier
3. ' '

MjJJ are found in TabJeyzn




Test /Run

Nate

C Test Time

‘Plant Operating Data

Production Rate (TPH} .

Test Measyurements

Sample Volume (dsct) 55.593 60,612
Isokinetics (%) 97.2 98.1
Moistufe (%) 6.6 5.7
Temperature {°F) 173, 3 178.9
Velacity (fps) 55, 2 54.2
Volumetric Fiow (dscfm) 9224.1 9064.1
o (acfm) 12221.3 11999.9
o2 (%) | | . 0.5 S 0.5
02 (%) | 23.0 21.0
N2 (%) | 78.5 78.5
Particulate Emissiopn Determinations
Concentration (gr/dscf) 0.0538 0.0451
®nission Rate (lb/hr) 4,253 3.503
Particuiaté Emission Standard

Fmisceion Limit (gr/dscf) 0D.01 0.01
Percent of Limit " 538.0 451.0

\Table 23

56,
9292,
12398, 4
0.25
21.0
78.75

7
6
176.9
Q
1

0.0462
3.918

20

9193.4
12206.6
0.4
21.0
78.6

(=]
o
13
o
13
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2.7.4 Screen & Belt Conveyo

The tnree test runs conducted on the Screen & Be
Convevor Transfer éhowed~particulaté concentrations of
0.0021, 0.0028, and 0.0155 gr/dscf, respectively. The

mean concéntration of the three test runs was 0.0068 gr/dscf.
This represents a.cbncentration 68.0 % of the 0,01 gr/éscf
emission limit. A summary of pertinent test determinations
fAr the Screen & Belt Convevor Transfer are found in Table
2-4, '




TEST DATA SUMMARY SHEET

Screen & Belt Conveyor Transfer.

Test/Run ‘ o 4-1 4-2? 4-3 Average

Date - o —————
Test Time o 0815-1007 1050-1358 1435-1651 -———
Plant Operating Data ‘

Production Rate (TPH) = ----- B N 95

Test Measurements

sample Volume (dscf) - 69,487 69.603 68.6i0  --———

Isokinetics (%) o 95,5 95.8 95.8  —m=mm

Moisture (%) i.4 1.6 1.3 i.4

Temperature (°F) 72.0  16.4 81.7 76.7

velocity (fps) 74.5 75.2 74.8 74.8

Volumetric Flow (dscfm) 12308.1  12296.8 121194 12241 .4

| ‘ (acfm) 12963.0 13084.8  13015.2 13021.0

G2 (%) - 0.0 0.0 0.0 0.0

02 (%) ) 20.9 20.9 20,9 20.9
N2 (%) R 79.1 79.1 79 .1 79.1

Particulate Zmission Determinaficns

Goncentration {(gr/dscf)  0.0021 0.0028  0.0185 0.0068

Fmission Rate (ib/hr} - 0.222  0.205 ' 1.61 0.709 '

Particulaie Emission Sténdard ,

Emission Limit (gr/dscf) 0.03 0.01 0.0i C.01

Percent of Limit 21.0 28,0 155 68,0

Table 2-4

0




2.2 DATA REDUCTION

The resﬁlts-éenerated from the particuiate emission
compliance test prdgrém were computed by programed methods.
The. format of the equations used in the program can be found
in Appendix A. For comparative and iliustrative purposes,

the‘supplied egquation format has been completed for Bagging

A listing of caleujation input parameters for each test

ix A,

B

are found in Appen




3.0 DISCUSSION

Over the course of the test program there were
occurrences which caused deviations from naormal sampliing

procedures and test requirements.
3.1 PROCESS INTERRUPTIONS

In some instances temporary process shutdowns
necessitated interrupting the sampling pr ocedure.,
The test runs for the Primary Crushing’ qyefﬁm were

periodically ‘stopped when the feed hopper was depleted of raw

ore. This was due to the inability of the delivery truck to
maintain a constant supply of raw ore for the system, This.

situation is consistent with normal system operatlon.
3.2 - MINIMUM SAMPLE VOLUMES

Subpart 000 of the STANDARDS OF PERFORMANCE FOR NEW
STATIONARY SOURCES (40 CFR Part 60, Subpart 000 _standards of

g

erformance for Nonmetailjc Mineral Proaessing‘Plants,\pp.
528 - 533, Rev, 07/01/89) affects facilities that commence
construction, reconstruction; or modification after August
31, 1983. This Subpart contains 2 testing reguirement
(§60.675 Test Methods and Procedures) that specifies a
minimum sample volume of 60 dscf for determination of
particulate mattev concentration. The Primary Crusher is a
source that is affected by this requirement; however, the
.three test runs conducted all had sample volumes less than ‘
the specified amount (52.664 dscf average). In consideration
of the fact that each sample resulted in a particulate catch
of unf1r1Pﬂ. size to be accurately quan?'fiable (0,0052, -
0.0029 and 0.0037 grams rESPEC\JVEIY), it is felt that the
test results are an valid representation of source

performance.

11




4,0 - SOURCE DESGRIPTIONS

\ /

v

e foliowing is a description of processes and sources

+q

n the performance test program,

e

involived
4.7 ALPHA MILL SYSTEM

The Alpha roiler miil system consists of two sub-

a closed loop process system and an exhaust system.

The closed loop process system consists of a furnace which -
jies heated process makeup air, an induced draft fan

ch circulates the process air, a roller mill, a product

recovery cycione and two shaker sereens, The exhaust system

sists of a dust collector and an exhaust faﬁ.

Crushed talc ore is fed into the roller mill frbm the
raw product silo whicﬁ has a storage capacity of
épprOXimately éOO tons. The talc ore is reduced.by the
"interaction of a stationarv circular race and rollers which
rotate in a horizontal plane, The induced draft fan takes

process air, combines it with necessary volume of heated

n €

makeu§ air and forces the air stream up through the roller
mill, entraining fine pulverized talc. The talc ﬁarticies
are removed from the air stream via the product recovefy,
cyclione prior to returning to the‘process fan. Recovered
Qroduct passes froﬁ the cycione hopper into two bins, which,
in turn fee¢@ the two shaker screens. Proper sized partiéles
pass through the sieve and are conveyed pneumatically to
storage. Oversized particles are screened off and pass back
into the mill for further processing. '

The exhaust system serves to prevent the buildup of
humidify in the closed loop svstem by venting off a
percentage of the recirculated air. Without this exchange,
the moisture content of the conveving air stream would
increase to saturation and would cause the talec product to
agglomerate. That portion of the circulated air stream which

is vented off passes through a fabric filter dust collector




¢

T

prior to being vented to the atmospnere. R covered talc is
discharged from the baghouse hopner through an air lock to ‘
the pneumatic conveving system and is carried to producf

storage}




4,2 BAGGING OPERATION 3

The oagétng operation roanth of four 6roaurt q1los,
orientated ir a rectanguiar north Yo south connguraf1on,
each servicing its own bhagging area; and one bulk packaging
iocation, The ﬂortnpquevn,q140 contains grade 36 product,
"the northwestern silo contajins grade 100 pvoaurt, the
southeastern silo copfa¢nq special order product, énd the
southwestefn siio contains grade 85 product. Desired product
is bagged at the hase outlet of the silo or is-pneumatically
conveved from any product qil to the bulk parkaglng
iocation, Once packaged, fnﬁ hagr are mechanically conveyed
to one of two flatteners which shape the bags to a uniform
dimension., One flattener services the i00 and 36 grade
jocations (northern silos} and the other services the special
order and 85 grade‘locations (southern silos).

"

The exhaust systemn consiste of two separate dust

coliectors sevv1ced oy a common exhaust fan. The system
services ail points of dust gpﬂ eration: inciuding the bagging
spouts, bagging area fioor paneis, bulk packaging location,

conveyérS; and flatteners. The dust collector designated
numbér'eA services the nartheast silo {(grade 36 product)
bagging location and the bullk packaging unit ohly. The dust
collector designated numbew 9 services the remaining bagging

Jocatjons and both flatteners.




t.3 PRIMARY CRUSHING SYSTEM

The primary crushing system consists of the primary
crusher, a primary +ransport system, and capture systems to

~ontrol fugitive emissions.

4.3.3 Primary Crusher
(

Truckloa&s of ore are dumped into a feed hopper which
‘éupplies the primary crusher. " This primary cruéher is an
impact unit which accepts ore up to 40 inches in size and is
grated to dischérge ore sized less than 5 3/4 inches. The
.maximum rated capacity of the primary crusher is 300 TPH,

The primary crusher emission control system consists of
a cartridge collector and an exhauster The suqnended
oart1cu1a\eq created bv the crushing process are captured a*
three plcxup points. These UOJPtS are located above the
crusher where the ore enters the crusher from the feed
hopper; below the crusher where the ore is discharged from
the crusher: and at the skirting enclosing the belt convevor

after the transfer point on the conveyor.

4.3,2 Screen and Belt Cbnveyor Transfer
The primary transport system consists of two enclosed

belt_donveyors with an intermediate screening and a chute
rransfer. Ore discharged from the primary crusher is
deposited on an enclosed beltlconveyor that %fansports the
ore to a screen and chute trahsfer to a second enclosed belt
conveyor, This prlmarv transpovt systemn has a maximum short-
term rated capacity of 650 TPH, but tvplcallv operates at a
rate that is dictated by the primary cvushev

| The be;t conveyor transfer capture system consists of a
eartridge colledtor and an exhauster. The suspenaed
particulates‘created by the screening and transfer process

are captured at the screen and two pickup points located in

'




*he akirted section of second helit conveyaor.




5,0 QPEBATING‘AND PRQDUCTION‘CAPACITIES

Oper ting/nroduCTADn “afés for all sources invoived in

-

rogram are subject to Process varlab111+y due o0

=

i

™

i

l—:,- y .
Boow

in erconﬂpnfpu p*oceqqeq. Aest efforts were made
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during maximum operating capacity of each source.
5.7 ALPHA ROLLER MILL SYSTEM

Alpha rolie i1l production rate was governed by the

[

mi
varjabsp nardness of the raw ore entering the milling proc gﬂ
and could not be controiled. A harder ore reguires a ionger
milling time to achieve the deqi.Pd grade of the final tale
orodurt and results in a Jower production rate. The mili
operates at 100% capac:ty as determined by this factor. The
Alpha roller mill is used to produce one size grade of talc
“in the product 36 class. o | '

| Although the percentage of larger particles is varied,
the percentage of fines present in the system for apy given
prodnr+‘qun grade remains fairly constant, These fines,
small anougn to pass through the product recovery cyclone,
are ronfzhunusly transported through the c:rculatlng system.
Flnes are removed by thP ‘dust coliector when air is drawn off
from the closed loop process via the exhaust system. An
estimate of the range of pwoducf1on rate for the Alpha Mill .
is 10 to 26 tons per hour. The estnmated production rate |

during the test program was 20 tons per hour.

17




’

6.2 BAGGING OPERATION | o

The pagging svatem operates. per product re uest. During
gging sy ne: per k g

the test program,
The bulk product was
'estimatéd production
established.

oth bulk and bagged product was generated.

G36 and the vagged product TCIOND. An

rate of 24 tons per hour was




process, approxir

5.3 PRIMARY CRUSHING SYSTEM

The primary crusher sygtem was designed to operate
vtermittently in the crushing and transporting of ore,
The primary crusher at maximum capacity can process 300 tons
0f ore per hour. The primary crusher belt convevors (screen

Iy

& DPLf) af maximum capacity can transport ore at a rate equa

to 550 tnns per hour, this rate can only be manntalppd for

periods of short dquration.

Tl

b

e actual time of active operation for the Prushlng and
ing processes is dlcfa?@d by associated processes

to input and output. These factors governing
eration are- {a) the ability for the'delivefy

primary crusher with the material to

+
~
e
x
4
¥
o]
0]
-
5
ke
=t
h‘l
+
)
T
ks’

% v 1156 TPH; {(b) thé ability of a

secondary transpo vstem to convey crushed ore from

+he secondary crusher to ore storage silos, approximately
120 TPH. Duw4ng continuous crushing and transport the
ov1mawv rrushlng system has an estimated maximum operating
capacity of 1156 to 120 TPH. ‘Neither the primary or secondary
vqtmmq are equipped with weigh bridge scales, patch scales,

or ofhpr devices for the determination of the actual

v

omevat1nn rate,
The production rate was estlmated based on 35 tons per
rruck load. The production rate during the test pvogram was

approximately 95 tons per hour.

[
0
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6.0 ' PARTICULATE EMISSION COMPLIANCE PROCEDURES

,
'

The prmcedures used in the particulate emigsion
compliance program were conducted in accordance with the

standard methods described in Appendix A of 40 CFR Part 60,

'STANDARDS OF PERFORMANCE FOR NEW STATTONARY SOURCES, as

revised July i, 1989,
6.1 SAMPLING LOCATIONS

The samgl iocations were located according to the
et

-

guideiines s fortﬁ in Method 1 - Sampie and Velocity

. Traverses for Stationary Sources (40 CFR, Part 60, App. A,

pp. 6570 — S77).
6.1.1 Alpha Mill

\Tﬁe sample ports for the Alpha roller mill exhaust were
located in the discharge duct approximately 18.4 feet
downstream from the last disturbance and 4.6 feet upstream
from a stack elhow. t the sampling location, the duct has
an 1nq1dp djameter of 26 1n¢nes. This posifjoned the |
samplﬂng 1ocaf10n 8.5 diameters downstream and 2.1 diameters
upstream from the resnectnve disturbances. A schematic of
the sample port locations can be found in Figure 6-1. 1In
accormanqe with Method 1, a nminimum of 12 sampile po:nfq were -
required for a particulate traverse. A Cross—sectional view‘
of the exhaust duct at the sampling Jocation and the traverse

-

point lavout can be found in Figure 6-2,

20
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ALEEA LA ‘ o

TRAVERSE POINT LOCATIO

i POINT DISTANCE , |
1. 1.1 o )
2. 3.8 . ‘

' 3. 7.7

b b4, 18.3

' 5. - 22.2
6. 24,9
FIGURE 6-2
R




6.1.2 Bagging Operation

.

sre Incated

z

The sampie ports for the bagging stack
approximately 0.0 feet dOWﬂ°ffeam and 27.0 feet upstream.
from respectjﬁe disturbances. The stack diameter at the
sampling location was 24 inches. This positioned the sample
ports 5.0 diameters downstream‘and‘JS.S diameters upstream
from respective disturbances. A schematic of the sample port
location can pe found in Figure 6--3. 1In accordancé with

od i, a minimum of 20 qampxe points were reqguired for a
iculate traverse. A cross-sectional view of the exhaust
T

g location and the traverse point layout

23




~ BAGGING OPERATION

SAMPLE PORT LOCATION : . T4
. )
. APPROX.
. = | | 25 FEET
_ -
TS TS NSNS
22|i ‘
—— | %-porTS &
120"
FROM
COLLECTOR\\\\\\
9A AN
1

‘\\ TO
‘ ] OUTDCORS

Y&YA

VALVE

OMBINED BXItAUSE:

" COLLECTOR 9 N ///,

g

S | . FIGURE 6-3




BAGGING OPERATION
TRAVERSE. POINT LAYOUT

TRAVERSE POINT  _DISTANCE ' TRAVERSE PQINT _DISTANCE
, 1. | 1.0" 6.~  15.8"
_: 2. v 2.0 7. 18.6
- 3. 3.5 ‘ 8. o 20.5°
4. 5.4 9. 22.0
5. 8.2

- 10. _ 23.0

Lo .

~ FIGURE 6-4
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The exhausters for the primary crushey and pelt convevyor
a o)

3

e not eduinpéd with discharge ducts. AN

durT was 1nsta1‘ea fnr testing purposes,

nie
ample ports were located in the discharge duct

v 118 inches downstream from the exhauster outlet
and approximately 26 inches upstream from the discharge.

At the sampling location, the duct has inside'dimensions
of 17.768 inches x 23.5 inches. This positions the sampling
76ratinn 5.8 diameters downstream and 1.3 diameters upstream
from the apnrnnr"atﬁ flow disturbances. A-schematic of the
samn;n port location can be Found in Pigure 6-5.

In arcnrdanrp with Method 1 a minimum of 20 sample
points were reguired for a pdrtlculate traverse. A C”DSQ"
sectional view of the exhaust duct at the sampling ’ocaflon

and the traverse point layout can be found in Flgure 6-6.

»
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6.2 SAMPLE COLLECTION = = -~ .\

?articulaté sampling for. the Alpha reoller mill source
‘was conducted in acecordance with standard procedures
described in EPA Method 17T - Determjna inn of Par?:rula
Emissions from Stationary Sources {\1 -gtack filtration
method) (40 CFR Part 60, App. A, pp. 8561 - 868). The
‘particuiate sampliing apparatus is depicte ed in Figure &-7.

Particulate qamprng For the bagging and primary
crushing svstems were conducted using a modified Method & -
Determination.,of Particulate Emiseions from qta*JOﬂary
Sources {40 CFR Part 60, App. A, pp. 624 - 648). The
modification ron515+9d of placing a unheated filter holder
assembly at the alqeharge end of the sample probe. In this
nonfiguration the filter ndeer assembly was not disturb the
flow pattern in the cross-sectional area of the ducts. This
modification does not compromise the validity of sample
ro.lerflnv since fheae sources operate at ambien air
condnt:ons (temperature, humidity. composition). The
pavflcu1a+9 sampling apparatuq for the cwuqne system is
depicted in Figure 6-8.

The sample train was operated so that an isokinetic
rate, +/- 10% of the true isokinetic rate, was malntamned

over the course of each test run.

Copies of the field test data aheets used for recordin
pertinent test measurements for each unit are found in

Appendix B.
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sized to maintain isokinetic

water,
1 Greenpburg-Smith type containing 100 m: of water,
i modified Greenburg-Smith type empty

@) an umbiiical;

f) a control console with:
a main on/off valive, _ : o
hy~-pass valve for flow adjﬁstment, '
Seakless pump. |

ry gas m

h
D

ter for measu
[#)

-5 ibrated

3
(]
i3
Q
et
3 g
EE bt
=1
)
3

connected to a

‘

6.2.2 Sample Recovery

At thne compietion of each rest ~un, the collected
e

e were recovered in the following manner:

]
]
=
o

1
iiter - The filter was removed from the fiiter holder,

m

d in it's originail contaiﬁer, seaied and labeled
identification. '
Front haif rinse - The hozzle, probe, and front half of the
fiiter noider were internally brushed and rinsed with
0

cetone to remove any particulate matter which may have

bl

veen deposited during the test run. The rinse collected

in a giass jar, sealed and labeied for identification.

)
&)



Tmpinger catch - The volume of water in the first three
| impingers was measured and the amount recorded.
Silica gel - The silica gel was removed from the fourth
jmginger, p]aced in it's originaj'contéiner, sealed and

labeled for identification,
6.2.3 Quality Control/Quality Assurance
6.2.3.1 Eguipment Calibration

The dry gas meter and orifice undergo semi-annual

'3

calibration according to procedures out lined in Methoa 5,
'sSection 5 - Calibration (5.3 Metering System. §5.3.
Calibration Prior to Use).

| After the completion of the'tesf program,_thé drv gas
meter calibration was rechecked for accuracy according to
procedures outlined in Method 5, Section 5 - Calibration

(5.3 Metering System, §5.3.2 Calibration After Use).

Prior to use in the compliance test program the probe
nozzle was calibrated according to procedures cutlined in

Method 5, Section 5 ~ Calibration (5.1 Probe Nozzle)

. Copies of the pretest and post-test calibration'sheets
are found in Appendix D. -

!

6.2.3,2 Equipment Leak Check

The sample train was leak checked according to B ‘
procedures outlined in Method §, Section 4 - Procedure
(4.1 Sampling, §4.1.4 Leak-Check Procedures).

Before the start of each test run the inlet of the
nozzlie was plugged and a vacuum of 16" Hg was drawn and held.
The metering dial[was’timed for a period of one minute and
any movement during that period was noted. At the end of

each test run the same procedure was followed using the

33




nighest wvacuum attained during the run.

maximum acceptable leakage rate was 0.02 cfm.
6.2.3.3 Chain of Custody
»un were seaied in appropriate cont

=}
iGent:ification, logged on a chain of custody record sheet,

and placed in a secure container. The secure container

e

-+

remained in control of the project director in the field ana

until such time that it is returned to +he lab., Any change

T4

of custody was recorded on the chain of custody record.

34




6.3 GAS VELOCIT?/VOLUMETRIC FLOW DETERMINATIONS

Measurement of the stack gas velocity and volumetric
flow was conducted in accordance with the standarﬁ‘prncedures
described in Method 2 - Determination of Stack Gas Velocity
and Volumetric Fiow Rate (40 CFR Part 60, App A, pp. 580 -
598). | |

These determinations were made simultaneous with the
particulate sampling and were used to adjust the isokinetic
sample rate,

6.3.1 Measurement Apparatus

The apparatus for measuring velocity head'differential

pressure and temperature profiles consisted of:

a) a Type S (Stausscheibe) pitot tube with an assigned
Gesign coefficient of 0.84ﬁconnected’to an incliined
-manometer; ' ‘

b} a thermocouple connected to a digital pvrometer.

N

'6.3.2 Qualitv Control/Quality Assurance
6.3.2.1i Egquipment Calibration

Pri

assemblies were checked for conformity with the design

o]

r to use in the test program the pitot tube

specifications listed in Method 2, Section 4 - Calibration
(4.1 Type $§ Pitot Tube, §4.1.1 Type S Pitot Tube Assemblies}.

The thermocouple probe used in the test program
undergoes annual calibration according to procedures outlined
in the Qualitv Assurance Handbook, Section 3,1 -Method 2

(§3.1.2 Calibration of Apparatus).
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6.3.2.2 Equipment Leak Check

‘The bitot tubes wefe leak checked according to
procedures outlined in Method 2 (§3 Procedure).

The pitot tubes were subjected to leak cheéks prior to
and after each sampie fun. Thevimpact mpeﬁing of the pitot
was blown througk until a minimum velocity pressure of 3"_H20
registered on the inciined manometer. The impact openﬁng_was
then cliosed off and the pressure reading observed, The \
reading was regquired to remain stable for a period of 15
seconds, The same pr

ocedure was used to check the static
pressure side of the pito

opening.

LR
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6.4 GAS COMEOSiTION DETERMINATION

Stack gas composition was determined in accordance with
~the standard procedﬁres described in Method 3 - Gas Analvsis
for Carbon Dioxide, Oxygen, Excess Air, and Dry Molecular

Weight (40 CFR Part 60, App. A, pp. 606 -.613).
6.4.,31 Fyrite Analyéis

Seyera] single-pnint grab samples were taken during the
Alpha mill test runs and analyzed for 002 and 0 by Pyvrite
. \ -2
analyzer, the balance congidered N The results were used

to determine the dry molecular weigﬁt of the effliuent stream.
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6.5 ANALYTICAL  PROCEDURES
Sample an a1 S was conducted in accordance with the
standard procedures described in Method 5 - Detevtmination of

Particulate Emissions From Stationary Sources. '

Copies of the sampie log sheets, Ffilter tare weights,
sample weight sheets, and lab anaJYSJS summary sheets are

found in Appendix C.
6.5.1 Particulate Samples - Filters

Prior to use in the test program each glass fiber
filter was:
a) marked with an identifying number;

b) desiccated for a minimum of 24 hours;.

siccated for a minimam of 6 hour

hed to establish a final constant weight (<0.5
ference); and, ' ’

f$ seaied in a plastic petri dish container that was

| abelied with the identifying number and tare weight
f the containedlfilter. '

After sample cqllection‘each glass fiber filter used in
the program was: ' \
a) apq:rrated for a minimam of 24 hours;
b) weighed; : ’
c)_re~deq1ccated for a minimum of 6 hours;
d) reweighed to establish a finai constant weight (<O
mg difference).
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8.5.2 Partjculate Samnies - Front Half Rinse

.

The. front half rinse of the sampiing train from each

test run, along with a bhiank

sampie of the acetone used in
the recovery process, Was: '
a) transferred from the s sampie jar to a tare weighed
beaker that was marked with

an - identifving number;
b) evaporated to dryness; ‘ \
¢} desiccated for a minimum of 24 hours;
\ d) weighed; |
~e) re-desiccated for a minimum of 6 hours:
. A | fl'dt congtant wplgh*
(<0.5 mg difference).

'

6.5.3 Moisture Content - Silica Gel
The silica gel gunantities used in the test program were; !
a) initiaily tare weighed to 200 grams;
b} re-weighed after sampie colilection to establish the
net volume of moisture absorbed.
6.5.4 Quality Control/Quality Assurance
. The filter media used for sample collection will be
retalped for a period of four months after analysjs. A blanlk
fare weighed f11fer'from the group used .in the test program

will aiso be retained,
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PARTICULATE CALCULATION LEGEND
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PARTICULATE CALCULATIONS .

Unit:

Client:Cvprug-Windsor Minerals, Inci
Ludlow, VT

Facility: Columbia Mill Test:

Bagging Operation

]._11

1. Volume of dry gas sampled at standard conditions, $8°F, 28.92" Hg (scf)

o AH

; . b " T1376
HE = 1 i"'ﬂ ‘ s ‘! >
Vogg = 17455 m T+ 460

13

1.933

29.02 * T13.6

- 17.65 (82.588 — 2

) (0.997)

2 3Tack 23 l0L3ITus: o
= iots] - 2
PERPL 18.2 j = _ 0.857
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ATy . .
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=

. 28.84
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8.

A X

velociﬁy at stack conditions (ft/sec)
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CALCULATION INPUT PARAMETERS
Test/run " i-1 : i-2 i-3
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Test/run
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Meter correction factor
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CALCULATION INPUT PARAMETERS

Test/run \ . 3-1 a-2 A-a '
Dry gas merer volume {(cu 2oy g 1 477 AR 187 f2. 829
\ Meter correctinn factor . 0 997 0 o997 n 997
Barometrico préqs, (inbﬁg) ‘ 28 94 ]aéAQG 28,92
- Avg oprifice press differ. (in d.03 0. AT1 0 238 0 293
Avg, mefter femperature {°F)‘ ' 1ns A Cid B 1107
Voiume H20 rcondensed (mi) impinger. T2 N S AA 0. 32 O
‘ silica gel _ T LA
TnTAal b2 T3
o0 (%) 0o N5
Nz (%) 2100 210
No (%) 7305 3 5
oo (%) . 0 0
Staitic nress fin Hg0)} SR Y
piftaof correctian factor n AL o i
Avg' square ront of velocity press 0 873 0 355
Avg stack femperature {°7) 1733 I
Area.of stark (sq £1) : o ) ’3 f 9
Test duration‘(mind . ‘ 120 132
Diameter of nozzle '(in) ) 1870 0. 1870
, . Mass of parciuuiate catoh {g) wash 0. 0168 0 NiAA
fFilter n.1770 n 1a07
.E total 0.1938 0 1773
. .




CALCULATION INPUT PARAMETERS

. Test/run 1 | o Ca-1 4-2 4-3
Dry gas mefe voiume (Cu £1) C7: 98 73 325 75 948
Mater correciion Tartor i n.o997 o 997 0.997
Rarometric press (in He) ' : 29.00 29 00 28 .95
Avg. orifice press. giffer. (in Hz0) 5 440 2,430 2.428
Avg, aefer tamperature [77) l 93 . & QRVT 107 4
Vaoliume HEO dnndvﬂséd'imi) impinger . g.0 itn 8.0
siiica_gei 13 0 138 12 8
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) COz (%) n.o nn 0.0
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Avg. suare roov nf veloelty press. 1,298 1.304 i.291
Avg stack temperatufe {°F) 72 0 6.4 . B1 T
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- Tegt duration (nin) Q0 - _ 20 90
\ Diameter of nozzie (in) q 1870 0 1870 01870
Mass of particuﬁate catch (g) wash 0.0077 0 D092 0.02886
, filter 0 0016 0.0033 0.0402
total 0n.0093 n 0123 0.0689
ve .
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¥ ¥
* PARTICULATE TEST FIELD, DATA SUMMARY *
L ® . . #*
* . *
* Client: e — *
*® Facility: N *
* Date: S S *
* Unit: BAGGING OPERATION *
* Tes® Run: 1-1 *
& %*
* L3
* VMstd = 76,157 - , ym = 82.5338 * \
¥ VAstd = 0.857 Avg. Delta P = 1.305 *
* Bwa = n 01l Avg. Delta H 1 933 *
* MWd = 28.81 Avg. Ts = 81.4 *
¥ MWs = 28 72 Avg. Tm = 968.3 *
* Ps = 29 Avg. SORT Delta P = 1.141 *
% Vs = A6, 1 *
* Qseofm = 116421 NOTES - &
* Nacfm = 12453 2 - kK
¥ ‘ L' 98,0 ‘ ¥
* Ts = 0. 0024 ‘ : Lk
* O ER = 0. 230 ' ' *
« .
x* ' . . -
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. % . . *
* PARTICULATE TEST FIELD DATA SUMMARY" ' e
x . - £
* ) ®
* Client: L *
* Pacility: \ *
¥ Date: _ *
* Unit: BAGGIN . w~.cunATION *
* Test Run: 1-2 *
*® : *
* *
¥ , *
* VMstd = 67.932 ' Vim = 74.088 *
* VWstd = ©1.139 Avg, Delta P = 1.275 *
* Bwo = ‘0.016 Avg., Delta H = 1.895 ¥
* MWd = 28.84 Avg., Ts = 82.9 *
* ‘MWs = 28.67 CAvg. Tm = 100 *
* ., Ps = - 29 Avg. SQRT Delta P = 1.128 *
* Vs = 65.5 ' *
* Oscfm = 11446 4 NOTES: *
* Dacfm = 12340.2 *
* %1 = '97.8 . *
* Cs = . 0D.0013 co
* - ER = 0,128 ' *
* . *
% x
LS *
« x*
*® E
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* . ®
* PARTICULATE TEST FIELD DATA SUMMARY *
* ' . E
* x
* Client: e m— " *
* Facility: e *’
¥ Date: L s e *
* Unit:. BAGGING OPERATION *
* Test Run: 1-3 _ ¥
* : %
E 3 *
* ) , *
* VYMstd 2 69 .488 : . vm = T74.124 *
* VWstd = 0.993 Avg. Delta P = 1.29 *
¥ Bwo = 0D.014 Avg. Delta H = 1,918 *
* , MWa = 28.84 Avg. Ts = 75.1 *
* MWs = 28.69 o Avg. Tm = 90.2 *
* Ps = 29.13 Avg. SQRT Delta P = 1.135 *
* Vs = ~ B5.2 o " *
* Qscfm = 11635.5 NQTES: *
* Qacfm = 12283.7 \ *
* %] = 98.4 *
* Cs = 0.00086 *
* _ER = ~ 0.086 %
* *
* *®
* #
* *
* ®
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% - x
* PARTICULATE TEST FIELD DATA SUMMARY *
* : ' L
* *
* Client: - *
* Facility: .- . r #
* ‘Date: . e %
* Units PRIMARY CRUSHER *
* Test Run: 2-1 ®
* N *
* *®
* ) ) . *
* yMstd = 51,915 Vm = 57.0234 *
® Vidstd = " N,.A35 Avg. Delta P = 1.182 *
* Bwo = " 0.012 : -~ Avg. Delta H = 1.758 *
* MWd = 28.84 . Avg. Ts = 84 .1 *
* MWs = 28.171 Avg., Tm = 104.1 *
* Ps = 29.08 Avg. SQRT Delta P = 1.085 - ¥
* Vs = 62.9 ' ‘ *
*® Qscfm = 10191.7 NOTES: *
* Nacfm = 10944 .6 *
* %I = 96.9 ‘ *
® g = 0.0015 ‘¥
. ¥ ER = n.131 *
® *
i ke
* *
i kS
* *
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* . *
* PARTICULATE TEST FIELD DATA SUMMARY - *
% ‘ : : *
x ‘ =
* Client: *
* Facility: = .
* Date: L * L
* - Unit: PRIMARY CRUSHER *
* Test Run: 2-2 *
* ]
E +
* £
* VMstd = 52.913 ‘ Ym = 58,265 *
\ 0 Vistd = 0.73 " Avg. Delta P = 1.198 ®
-* . Bwo = 'D.014 Avg. Delta H = 1.778 *
* MWd = 28.84 Avg. T8 = 85 3 *
¥ MWs =  28.69 Avg. Tm = 103 .3 *
* Ps = ~ 28.96 Avg. SQRT Delta P = 1,081 *
¥ Vs = 63.5 : ' *
* Nscfm = 10206.5 ’ NOTES: *
® Racfm = 111049 ®
* %I = 98.6 *
* Cs = ND.0008 *
* ER = | 0.07 *
% ES
& &
¥ ! -
* *
£ *
* *
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: #*##*****.t*#*#*#***#*#***********t#***#******'*#*******##**t#'tt
* ) P : *
. * PARTICULATE TEST FIELD DATA SUMMARY *
* *
x . t
* Client: ¥
i Facility: *
' ' * Date: L e e Cow
* Unit: PRIMARY CRUSHER *
* Test Run: 2.3 *
* *
* E 3
* *
* VMstd = 53.164 Vm = 57.913 *
* vwstd = 0.8 Avg. Delta P .= 1.214 *
* Bwo = 0.015 Avg. Delta H = ~°1.803 *
* MWd = 28 .84 - Avg., Ts =  B1.5 *
* MWs = 28,68 Avg., Tm = 97.1 x
* Ps = 28,94 Avg. SOQRT Oelta P = 1.099 *
* Vs = " 63.7 e - *
* Oscfm = 10296.7 NOTES - *
* Qacfm = 11083.8 ‘ *
* %I = 98 .2 * \
* Cs = D.0011 *
* ER = 0,097 *
*® *
* &®
* *
* ( o
¥ : ] : *
*#:kx;********#**'4:*******#**#***rk*x*m:v::t:m'a:xx***x*#*#t****t#x*#**\#
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##***#***##**********#**#*##*****'******#**#**##**#*****3******

* . *
* PARTICULATE TEST FIELD DATA SUMMARY *
x ) &*
* B ‘ *
* , Client: *
* Facility: *
* " Date:’ . i et *
* / Unit: APHA MILL *
* Test Run- Coor-1 *
* *
* *
* . *
* UMstd = 35,393 Vm = 61.478 *
* vWstd = 3.907 Avg. Delta P =  0.765 *
¥ Bwo = 0,066 Avg. Delta H = 0.871 ®
* MWA = 28 .92 Avg., Ts = 173.3 *
* MWs = 28 .2 Avg., Tm = 104.8 *.
* Ps = . 29 Avg. SQRT Delta P = 0.873 *
ko Vs = 53532 ‘ : *
* Qsecfm = 9224 .1 NOTES: *
* Nacfm = 12221.3 *
* %I = 97.2 *
* Cs = 0.0538 *
* ER = 4.233 *
* #*
* #*
* *
& *
Lk . ‘ %
*:F*_*.*‘***Sl#**#***‘F*ik*'kx:}k‘k*#*#**‘k#**?I'-**********#**t*#******#‘k***
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Vs td
VHstd
Bwo
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Nscfa
Dacim
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it

n

Client:

Facility:
‘Date:

Unit:

Test Run:

60.612
3.648
0.037
28.92

28.3

29

54,2
anGd . 1
11999.9
298.1
0,0431
3,303

’
z

ALPHA MILL

2-2

Avg.
Avg“

Avg. SQRT

NOTES:

Vm
Delta P
Delta H
Avg. Ts=
Avg. Im
Delta P

PARTICULATE TEST FIELD DATA SUMMARY

noHoe uo
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****t#****#*‘***-***#*-*#*********#*********#**#**.*t****-**i#’f**&#

/

E . . *
* PARTICULATE TEST FIELD DATA SUMMARY ®
* ' ) . i‘ §
* . ) ' o £,
* Client: o ¥
* Facility: *
* Date: A *
* Cfinit: ALPHA HILE *
* Test Run: 3-3 *
e ‘ T
F ' *
* . . *
* ‘UMstd = 42 163 _ L Vm = . 69.889 *
* VAstd = 4,448 Avg. Delta P = 0.782 *
* Bwo = 0.088 Avg  Delta H = 0.893 *
£ MWd = 28 88 ' Avg. Ts = 1769 *
* MWs = 28 .16 . Avg. Tm = 110,17 *
* Ps = 28 38 Avyg, SQRT Delta P = 0.883 *
* Vs = - 56 . - ¥
* Nscfm = p292.1 NOTES - *
* Qacfm = 12398 .2 : *
* %1 = 987 , : *
* Cs = 0L nLe? *
* ER - T 918 *
* *
k *
* *
£ £
* *
*******:k#:ﬂ***ik*'k#é*:kfk*t.k*:R-‘k#***#*#***#*#*#***#*“l*******‘***#***
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Percent mo*sture\;n gas stream by volwne, & Buo PR A
Parometric pressure at meter, in. Hg ' P ' 2 1T
Staticn pressure in stack, in. Hg : \
(Pmto.073 x stack gauge pressure, in. Hzo) : P
Ratio of static pressure to meter pressure PS
, _ . .
\ /—m
Average stack temperature, °F t_ 7S
avag
. 1
R . s 7 A ;
Averzga velccity head, in. H.0 LPayg o2
Mayimum veélecity head, in. E.O 5P oy CUr e
C facter
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Ac=ual nccozle dism2oey, an. & 70 '
Refercnce Ap, 1in. HZO
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' ***#*********‘#**#**********#*###***-’H**#*********#**#*#********

% _ . *
*  PARTICULATE TEST FIELD DATA SUMMARY *
* : _ *
* , *
® nlient: *
* Pacility: _ *
* Gatef B L. ®
* Hnit: SCREEN & BELT *
R Test Run: 4-1 #
- ‘ &
ik !!6.
* ‘ _ *
* L VMstd = 69 . 487 C ym = 74.918 *
* vaord - ' 0,988 Avg. Delta P = 1.69 *
* Rwa = - 0 014 Avg. Delta H = 2,44 *
* MwWd = 28, 84 Avg. Ts = 72 *
* Mg = 28.69 \ Avg., Tm = 93 .6 ¥
* Py = 29.03 Avg., SQRT Delta P = 1 298 *
£ Ve o= 74 3 : *
* Qscfm = 12308.1 NOTES : *
Lo Nactm = 12943 *
Lo = g %] = 93.5 L
s Tt nD.0021 *
* COER e n.222 ¥
" 3
.‘g' ' “*
‘t *
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* *
* PARTICULATE TEST FIELD DATA SUMMARY *
F 3 . *
® E 3
* Client: e *
* Facility: *
* Date: o el *
* Unit: SCREEN & BELT *
* Test Run: 4-3 - *
x . *
® 3
E4 B 5'!=
* vistd = 68.61 o vm = 75.948 *
* vidatd = 0,932 Avg. Delta P = 1.87 *
* Bwo = D.013 Avg. Delta H = 2.428 *
* MWd = 28.84 \ Avg. Ts = 81,7 *
* MiWs = 28 .7 Avg., Tm = 107.4 *
* Ps = 28 964 Avg. SQRT Delta P = 1. 291 *
0 Vs = 74.8 : ' o *
- Qsofm = 121194 CNOTES: ' x
* Qacfm = 13015.2 ' *
* %7 = - 93 8 *
x g = n.0133% *
* ER = 1.61 b
u 3
* '-F_
¢ .k
< *
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' FILTER TARE WEIGHT LOG SHETT

T

Client:

R . y’
Location: ...

Proiects
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. LAB ANALYSIS - SAM

Client:

Facility: .__~ B

Projéct

Sample Ty pe:

CGF /-(,zw

LE \r- IGHT LOG Suuu

Sémple Background Dage/Time :
Numbe; Tare Weight | Gross Weight \
B2l '|_|g$'°53_" 7A/% 0900 /90 o |
lo.2)74 4 0..2/4/;3 &.,2/8’7/7/‘
82119 \ 1-;,’2’ 25-054 | TA/%0 p300 24/70 sy
2. 21719 | O 276y 0.21722
5782 T1m "S55 0000 [P Jere
h | @.21704 02191 3 | 921874
6:28 5 ’ a5 -057 7"/2/90 0'902? 71?/?05 o
02777 |0-ANTBY 0-21794
~ | o208 | 0.0 |0:21699
a1l z2-% 25-0%8 R0 ooy e )5 oo
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18294 3 97-007 | 7/2190 090p 72190 60 7%/70 0%’0,
1.027%y | 1. 21bR3g | (. 2150F /.2 /484
2397 3-2 J7-064 242190 OF0D 7/ 70 | 500 /%0 0490
| Loblg | 1.22492 7| 1 A2FDx [-222579 |
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' LAB_ANALYSIS — SAMPLE WEIGHT LOG SHEET

Client: ﬂ T o
Facility: . . -o-aoe-
p’roject: : W‘-Mm
Sample Type ét[: /Qd@u
Saﬁple Background -_ Date/Time
Number Tare Weight | Gross Weight
B30> |z, 264057 w9 750 o,
©. 21704 0.218bg | O. 2({ 89
B30b |y as-obp 7450 . 712/?0 o
. 0.5’-1‘?3; . 23;2_5"} 0.20‘2%7,
| 7/2/90 78750 |
B350 14-3 25-06] | 2F0pD 1SS0
9.21813 |9 25884 0.2584 ¥




| Sample Type

LAB ANALYSIS - SAMPLE WEIGHT LOG SIEET

[ e Sl L ™ 7

Client: (i . -
Facility: . .. === x
_ Pro_‘)ec.,. Mﬁa,gw W

A/M/L Bwée/w (50 + PED

,&{/(s

_Sample Backgroﬁnd- - Date/Time
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L.AB AhAL\"IS - SAMPLE WEIGHT LOG SHE@T

-~

1
Client: S e st 7

Facility:

PI"Q_‘]EC‘E' @W W
Sample Type /C)UA QMM M g_dmj

Sample Background | Date/Time
Number | 7. e Weight | Gross Weight | _
gzod | 4-/ I i a5 |” v Mz
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SN LAB ANALYSIS SHERT - "HETHOB. 3

»

.Test/Run: 1-1 " : Date:

Unit: Bagging _ Location: Stack

Sample Ideantification

ip Number Description

B 276 Glass Fiber Filter - # 25-033

B 2717 ‘ front Half Acetone Wash - 30 ml
B 278 Siliea Gel

Moisture Catch Data

\

Analyst: € Puisto . Date- ", ..

Impingers _ Silica Gel Net
Gross Vol: 200 ml Gross Weight: 218.2 g Impingers: 0
Tare Vol: 200 ml Tare Weight- 200 0 g gilira Gel: 18 2
Net Vol: N ml Net Weight- 18. 2 ¢ cTarai- 18 2 mi
Avafaone Rackesround Data
Manufacturer: Unknown
Lot Number: NA _ Density: = 0. 783 g/ml
‘ra = Aceftone bhlank residie connentration (mg/mg)
Ma = Mass of residue after evaparation {mg) \
Vva = Volume of acetaone hiank (ml) '
na = Density nf acerone (mg:ml)
fa - Ma s [(va)ipadl o= L b7 ;o{¢ 100 )¢ 785 )1 = A nN0Noas
Avetons Biank Dala
s wedight of vdlcularad residue in aceroae wash (¢!
w2 Volume af arerang wanah ml) ' .
wa o (CaY{Vaw)igalr - Sy 0000A Yoo V! a5 voinnr) o oannt 2
Sroat daif yash Data
Ceaaiar naberps 1308 Grans Woighto K3 0857 o
. ' “are Weighi- 63 0320z
: Less WNa- c.oenld g
Weight of pavrivuiale in wash- 0O 0id3 g
Filter Dafta
Filter Numher: 25-033 Gross Weight: 0.2187 g
. . . N - .
: Tare Weight . 0.2174 ¢
Weight of particulate on filter: 0 on13 g
particulate Weight Summagy :
Weizht of particulate in front half wash: 0.0103 ¢
Wweight of particulate on tEilver: n.0013 ¢
" Tatal weight of particniate catech: 0 0DVI6 Y




P
P

Test/RunE'l—z
Unit: Bagging

ID Number

LAB ANALYSIS SHEET - METHOD 5

Dafe:' o
Location: Stack

Sample Identification

bescription,

Analyvst: €. Puisto Date:

11 L I L

[T ]

B 279 Glass Fiber Filter - # 25-054
B 280 ’ Front_Half‘Acetone Wash - 40 ml1
B 281 8iYica Gel ' \ -
'Moisture'Catch Data ... -
_Impingers Silica Gel Net
_Gross Vol: 208 ml _Gross Weight: 216,2 g "“Impingers:i.- 8
‘Tare Vol: 200 ml Tare Weight: 200.0 g Silica Gel: 16 .2
Net Vol: 8 ml. Net Weight: 16.2 g ' CTotalt 24.2 mi
Acetone Background Data
Ménufacturér: Unknown : ‘
Lot Number: NA _ Depnsity: = 0.785 g/ml
Ca Acetone blank residue concentration (mg/mg)
Ma =\Mass of residue after evaporation (mg)
Va = Volume of acetone blank (ml)
pa = Density of acetone (mg/ml) .
Ca = Ma / [(va)(pa)]l-= ( 4.7 ) / [( 100 )( 785 )] = 0.00600&
. ) I .
Acetone Blank Data
Wa = Weight of calculated rasidue in aeertone wash (g2)
Vaw = Volume of aceftone wagh_(ml) ‘
Wa = (0a)(Vaw)(pa) = { 0.00006 )( 40 )( 785 )/(1000) = 0.0019
Front Half Wash Data
Beaker Number: 13-2 Grosg Weight: A3 .8R661
' : Tare Weight: 83.8588
, Less Wa: 0.0019
Weight of parviculate in wash: $.0034
Fiiter Data
Filter Number: 25-054 Gross Weight: 0.2173
' ' _ : Tars Weight: 0.2171
Weight of particulate on filter: '0.0002
Particulate Weight Summary
Weight of particulate in frdnt half wash: 0.05054
Weight of particulate on filter: 0.0002
Total weight of particulate catch: 0.0056




Test/Run: 1-3 o Date: |

. Unit:

[

LAB ANALYSIS SHEET - METHOD 5

Bagging \ Location: Stack

Sample Identification

i

ID Number _ S ‘Description~ -~ __
B 282 ° _ "Glass Fiber Filter - # 25-055 L
B 283 - Front Half Acetone Wash - 40 ml .

284 Silic&.Gel'

Moisture Catch Data

'fmﬁihgefs ' Silica Gel Net

Analyst: . Puistao ' Date:

| g g

- Gross Vol: 207 ml. Gross Weight: 214.1 g Impingers: 7
Tare Vol: 200 ml Tare Weight: 200.0 g 3ilica Gel: 14,1
Net Vol: 7 ml Net Weight: 14.1 g Total: 21.1
" Acetone Background Data
‘Manufacturer: {nknown '
‘Lot Number: NA Density: = 0.785 g/ml
‘Ca = Acetone hlank residue concentration (mg/mg)
Ma =:Mass of residue after evaporation (mg)
Va = Volume of acetone hlank (ml) '
pa = Density of ‘acetone (mg/ml)
Ca = Ma / [(va){(pa)l = (. 4.7 ) / L 100 ) ( _785 Y] = 0.00008
Acetone Blank Data
Wa = Weight of calculated residue in acetone wash (g)
Vaw = Volume of acetone wash (ml)
. (-‘_ : .
Wa = (Ca)(Vaw)(pa) = (-0.000086 )( 40 )( 783 )/(1000) = 0.0019
" Front Half Wash Data
Beaker Number: 13-1 ' ‘ Gross Weight: 64.1978
. Tare Weight: 64,1925
Less Wa: 0.0019
Wweight of particulate in wash: 0,0032
Filter Data
"Filter Number: 23-053 | . Gross Weight: 0.2187
: ’ ‘ Tare Weight: 0.2190
Weight of particulate on filter: -0.0003
Particulate Weight Summary
Weight of particulate in front half wash: 0.0032
Weight of particulate‘on filter: =0.0003
Total weight of particulats catch: 0.0029

R tq 69
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.. LAB ANALYSIS SHEET - METHOD §

Test/Run: 2-1

Unit: Primary Crusher

Date: D
Location: Stack

Sample Identification

Description

ID Number

B 285 . . Blass. Fiber Filter - $ 25-057

B 286 Front Half Acetone Wash - 50 ml ‘
- gilica Gel ST

B 287

.Impingers

Gross Vol: 203
Tare Vol: 200
Net Vol: 3

Manufacturer: Unknown
Lot Number: NA.

Moisture Catch Data.

Silica Gel Net

ml Gross Weight: 210.5 g Impingers: '
ml Tare Weight: 200.0 g Silica Gel: .
ml Net Weight: 10.5 g Total:

Acetone Background Data

Density: = 0.785 g/ml

Ca = Acetopne blank residue concentration (mg/mg)

Ma
Ya = Volume of

il

Mass of residue after evaporation {(mg) o

acetone blank (ml)

pn = Density of acetone {mg/ml)

" Acebtone Blank Data

Wa = Weight of calenlated residue. in aceftone wash (g)
Vaw = Volume of 4cetone wash (ml) :
Wa = (Ca)(vVaw)(pa) = ( 0.00006 )( 30 )( 785 )/ (1000)

Beaker Numher:

¥ilter Number:

Front Half Wash Data

15-3 ' ' Gross Weight:
TAare Weight:

Less Wa:

Weight of pacvticulate in wash:

Fil:er Data

25-057 S ' Gross Weight:
o Tare Weight:
Weight of particulate on filter:

Particulate Weight Summary

Weight of particulate in front half wash:
Weight of particulate on filter:
Total weight of particulate catch:

Analyst: €. Puisto - Date:

o000

o0 0

ok
WD W
2

ca = Ma / [(va)(pa)] =.( 4.7 ) / [( 100 )( 785 )]'= 0.000086

0024

8227

. 6153

0024
L0058

L2179
L2177
L0002

L0030
.0002
.0052

w

0 0q 99 0y

m i wm
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4, LAB ANALYSIS SHEET - METHOD 3.

Tést/Run:‘Z-z,." - Date: !

Unit: Primary Crushe Locatidn:'Stddk

Sample Idenfification:

L .

ID ﬁdéﬁér De5cripti051'?“

B 288 " Glass PBiber Filter - # 25-056

B 289 ' Front Half Acetone Wash - a0 ml
B 290~ - silica Gel et

Ws;.MoiStura‘C&tchrﬂataﬁ ;;“'a;tﬁhff7

.Total weight of particulate catch:

p_—

Analyst: C. Puisto Date;

Impingers' ' " silica Gel o Net _
Gross Vol: 206 ml . Gross Weight: 209.5° g Impingers? ]
Tare Vol: 200 ml © Tare Weight: 200.0 g Silira Gel: 9.3
Net Vol: 6 ml- - Net Weight: 9.5 ¢ . Total: 15.5
Acetone BSackground Data
Manufacturer: Unknown .
Lot Number: NA - Density: = 0.735 g/ml
ca = Acetone blank residue concentration {mg/mg)
Ma = Mass of residue after evaporation (mg)
Va = Volume of acetone hlank (ml)
pa = Density df acetone (mg/mi)
ca = Ma / [(va)(pa)] = (4.7 / [( 100 )0 783 }1 = 0.00006
Acetone Blank Pata
Wa = Weight of caleulated residue in acetone wash (g)
vaw = Volume of acetone wash (ml)
Wa = (Ca){vaw)(pa) = ( 0.00006 y( 40 )( 785 )/(1000) = 0.0019
Front Half Wasp Data
3eraker Numher: 15-3 ‘ : Gronss Weight: B3,8371
Tare Weight: 65.8522
s Less Wa: 0.0019
Weight of partieculate in wash: 0.0030
Filter Data
Filter Number: 25-058 : _ ' ~ Gross Weight: 0.2169
: : ' _ : Tare Weight: 0.2170
Weight of particulate on filter: -0.0001
particulate Weight Summary
Weight of particulate in front half wash: 0.0030
: Weight of particulate on filter: -0.,0001
"0.0029

9 i 0F 9 0 0q g [
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' LAB ANALYSIS SHEET - METHOD 5.

Test/Run: 2-3 . . ' ' Date: L
‘Ynit: Primary Crusher Location: Stack

Sample Identification

ID_Number

- Desgription
B. 291 . Glass Fiber Filter - # .25-058

B 292 . "Pront Half Acetone Wash - 40 ml
B- 203  siYica Gel o

LI ’ A . Moisture Catch Data

Impingers Silica Gel Net
“Gross Vol: 207 ml Gross Weight: 210.0 g Impingers: 7
Tare Veol: 200 ml Tare Weight: 200.0 g $Silica Gel: 10.0

Net Vol 7 wl Ne! Weight: 10.0 g Total: 17.0 ml

Acetone Background Data

Manufacturerﬁ Unknown :
Lot Number: NA o Density: = 0.785 g/ml

Ca = Acetone blank residue concentration (mg/mg)
Ma = Mass of residue after evaporation (mg)

‘Va
Da

Yniume of acetone blank (ml)
Dengsity nf acetone (mg/ml)

oA

Ca = Ma / [(Va){pa)] = ( 4.7 3 / [( 100 ){ 785 )] = 0.00006

Acetone Blank Data
Wa = Weight of calculated residue in acetone wash (g)
vaw = Volume of acetnone wash (ml) . A
Wa = (Ca)(Vaw)(pa) = ( 0.00008 )( 40 ) 785 )/(1000) = 0.0019 g
Front Half Wash Data
. Beaker Numher: 13-3 Gross Weight: 63 1368 ¢
' Tare Weight: 63 1312 ¢
. Less Wa: 0.0019 g
Weight of particulate in wash: 0.0037 g
Filter Data
Pilter Number: 23-0358 : ' Gross Weight: 0.2178° g
: ) , Tare Weight: ©0.2178 g
Weight of particulate on filter: 0.0000 g
‘ Pparticulate Weight Summary
o . ‘ Weight of particulate in front half wash: 0.0037 ¢
- . Weight of particulate on filter: 0.0000 g
" : Total weight of particulate catch: 0.0037 g

Analyst: €. Puisto : Date:
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.y, .. LAB ANALYSIS SHEET - METHOD 3

Test/Rum: 3-1. o iDate: &, .. . - | -
Uynit: Alpha Mill ‘ ' Location: Stack . ’

- Sample fdentification

- 1D _Number - : Description. ' o
B 294 ) Glass Fiber Filter - £ 47-007

" p.29% ‘Front Half Acetone Wash - 20 ml

‘B 296 - - Silica Gel

e i _/_h Moisture Catch Data

Impingers " 8ilica Gel Net
‘Gross Vol: 272 ‘ml Gross Weight: 211.35 g "Impingers: . 72
Tare Vol: 200 ml Tare Weight: 200.0 g Silica Gel: 11.5°
Neb ¥al- 72 ml Net Weight: 11.5 g Total: 83.5 ml

Acetone Background Data

Manufacturer: Unknown : ‘ _
Lot Number: NA ' . Density: = 0.785 g/ml

fa = Acetone blank residue concentration (mg/mg)
Ma = Mass of residue after evaporation (mg)

va = Volume of acetone blank {(ml) '

pa = Density of acetong (mg/ml)

Ca = Ma / [(va)(pa)] = ( 4.7 ) / [( 100 y( 783 )] = 0.000086

‘Acetone Blank Data

Wa = Weight nf caleylated residue in acetone wash (g)
Vaw = Volume of acetone wash (ml)
wa = (Ca)(vVaw)(pa) = ( 0.00006 y({ 20 ) ( 7853 y/Z(1000) = 0.0009 g

Front Half Wash Data

Beaker Numberpr: 13-4 ' _ ' _ iross Weight:

62 11086 g
Tare Weight: £2.0929 g
_ Less Wa:  0.000% g
Weight of particulate in wash: 0.0168 ¢
Filter Data
| Rilter Number: 47-007 | Gross Weight: 1.2148 g
' Tare Weight: 1.0378 g

Weight of particulate on filter: 0.1770 g

Particulate Weight Summary
;ﬁ l Weight of particulate in front half wash: 0.0168 g
Weight of particulate on filter: 0.1770 g
. Total weight of particulate‘catch:\ 0.1938 g
oy

Analyst: C. Puisto Date:
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.+ .. LAB ANALYSIS SHEET - METHOD 5

Test/Run: 3-2 _ pate:
Unit: Alpha Mill ‘ ' Location: Stack

gample Identification

JEE
1 .

- Ca

1D Number i Description
. B- 297 ‘ ‘Glass Fiber Filter - # 47-064"
B 298 - "Ppont Half Acetone Wash - 15 ml ‘
B 299 Silica Gel G e
' Moisture Catch Data '
Impingers. | Silica Gel. Net B
Gross Vol: 266 ml Gross Weight: 211.35 ¢ - Impingers: 68
Tare Vol: 200 ml Tare Weight: 200.0 g Silica Gel: 11.5
Net Vol: 66 ml : Net Weight: 11.5 g Total: 77.5 ml

Acetone Background Data

Ménufécturer: Unknown
Lot Number: NA o Density: = 0.785 g/ml

Ca = Acetone blank residue concentration (mg/mg)
Ma = Mass of' residue after evaporation (mg) .
Va .= Volume of acetone blank (ml)
pa = Density of acetone (mg/ml)
- Ma / [(va)(pa)l = ( 4.7 ) /. [( 100 )( 783 )] = 0.00006
Acetone Blank Data
wa = Weight of calculated residue in acetone wash (g)
vaw = Volume of acetone wash . (ml)

Wa = (Ca)(vaw)(pa) = ( 0.00006 y( 15 )( 783 ), {1000) = 0.0007 g

Front Half Wash Data

Reaksr Numher: 13-7 . Gross Weight: 63.9899

g
’ Tare Weight: 63.9726 g
: o Less Wa:. 0.0007 g
Weight of particulate in wash: 0.0188 ¢

Filter Data
Filter Number: 47*064 : ‘ " Gross Welght: 1.2225 ¢
_ Tare Weight: 1.0618 g
Weight of particulate on filter: - 0.1607 g

Particulate Weight Summary

Weight of particulate in front half wish: 0.0166 g
" Weight of particulate on filter: 0.1607 g
Total weight of particulate catch: 0.1773 g

- ' ( ’ i
Analyst: €. Puisto Date:




oo, LaB ANALYSIS SHEET - ETHOD 5

Test/Run: 3-3 | o  Date: . _
Unit: Alpha Mill Location: Stack

Sample identification. .

ID Number . Description
B 300 ‘ Glass Fiber Filter - # A47-065_
B 301 FPronmt Half Acetone Wash - 15 ml

B 302 8iYica Gel

Moisture Catch Data - I

Impingers . © 8ilica Gel o Net

Gross Vol: 282 al Gross Weight: 212.5 g Impingers: 82
Tare Vol: 200 m] Tare Weight: 200.0 g 5ilica Gel: 12.5
. Net Vol: 82 mil Net Weight: 12.5 g g Total: 94.5 ml

Acetone Background Data

Manufacturer: Unknown '
Lot Number: NA Density: = 0.735 g/ml

Ca = Acetone blank residue concentration (mg/mg)
Ma = Mass of residue after evaporation (mg) '
Va = Volume of acetone blank (ml)
pa = Density of acetone (mg/ml)
ca = Ma / [(va)(pa)l = ( 4.7 ) 7/ [( 100 )( 785 )] = 0.00008
Acetone Blank Data |
Wa = Weight of calculated residue'in acetone wash (g)
vaw = Volume of acetone wash (ml)
wa = (Ca)(Vaw)(pa) = ( 0.00008 Y( 15 )( 1785 y/(1000) = 0.0007 g
Front Half Wash Daté_ |
Beaker‘Numbér: 15-9 ‘ : ' Gronss Weight: 66 85382 g
Tare Weight: 66, 8394 ¢
) _ . Less Wa: 0.0007 g
: Weight of particulate in wash: 0.0181 g
Filter Data
Filter Number: 47-0653 ' ‘ ' Gross Weight: 1.24868 g
‘ : . ‘ a Tare Welight: 1.0676 g
Weizht of particulate on filter: 0.1810 g
/ Particulafe Weight Summary
1; Weight of pafticulate in front half wash: 0.0181 g
- Weight of particulate on filter: ©0.1810 ¢
" Total weight of particulate catch: 0.1991 'g

Analyst: C. Puisto ‘ ' Date: "
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LAB ANALVSIS SHEET - METHOD 5

Test/Run: 4-1 o ~ bate: ¢ .
Unit: Screen & Belt Location: Stack

Sample Identification-

1D _Nunber o . pescription - .
B 303 Glass Fiber Filter - # 25-059 . . e -
B 304 , Front Half Acetone Wash - 45 ml ‘ :

« B 305 . - Si¥ic&-661

Moisture Catch- Data .. | e L_ ..

Impingers »8ilira Gel ' Net

. Gross Vol: 206 ml Gross Weight: 215.0 g Impingers: "~ 6
Tare Vol: 200 ml . Tare Weight: 200.0 g Silica Gel: - 15.0°
0 g | Total: . 21.0 ml

Net Vol: 6 ml Net Weight: 15.

Acetone Background Data

Manufacturer: Unknown

Lot Number: NA Density: =~ 0.785 g/ml

Ca = Acetone blank residue concentration (mg/mg)
Ma = Mass of residue after evaporation (mg)
Vva = Volume of acetone blank (ml)

pa = Density pf acetone (nmg/ml)
ca = Ma / [(Va)(pa)] = ( 4.7 ) / [( 100 )( 785 )] = 0.00006

Acetone Blank Data

Wa = Weight of calculated residue in acetone wash (g)

Vaw = Volume nf acetone wash (ml) \
wa = (Ca)(vaw)(pa) = ( 0.00008 y( 43 )( 783 )/(1000) = 0.0021 g

Front Half Wash Data

Beaker Number:‘zs—zo ,. Gross Weight: 1068.3601

g
Tare Weight: 106.3503 g
Less Wa: = 0.0021 g
Waight of particulate in wash: nN.0077 g
Filter Data
. Filter Number: 25-059 ' Gross Weight: 0.2188 ¢
, y ' Tare Weight: 0.2170 g
: Weight of partieunlate on filter: 0D 0016 g
b ‘ ‘
‘ Particulate Weight Summary
1 _ Weight of particulate in front half wash: 0.0077 g
- _ Weight of particulate on filter: ©0.00168 ¢
Total weight of particulate zatch: 0.0093 g

"Analyst: C. Puisto Date:



“wilg ., LAB ANALYSIS SHEET - METHOD §

v,

Test/Run: 4-2 Date: -
Unit: Screen & Belt : Location: Stack

Sample Identification

ID Number L Description _ _ - ' G S - -
B 306 Glass Fiber Filter - # 25-060 - : )
B 307 Front Half Acetone Wash - 40 nl J
B 308 : Silica Gel - T S T _":;Tﬁ;?
Moisture Catch,bata- A , _;iﬁﬁgj; _ :;:;f"
Impingers ' h Silica Gel Net -
Gross Vol: 211 ml Gross Weight: 213.8 g - Impingers:s i~
Tare Vol: 200 ml Tare Welght: 200.0 g Silica Gel:. 13.8

Net Vol: 11 ml Net Weight: 13.8 g Total:  24.8 ml

Acefone Background Data

Manufacturer: Unkanown ‘
Lot Number: NA ' Density: = 0.785 g/ml

fa = Acetone blank resldue concentration (mg/mg)
Ma = Mass of residue after evaporation (mg)
Va = Volume of acetone blank (ml). '

pa = Density of acetone {mg/ml)
cm - Ma / [(Va)(pa)] = ( 4.7 ) / [( 100 )( 785 )] = 0.00008
Acetone Blank Data
i
Wa = Weight aof cralculated residue in acetone wash (g)
vaw = Volume of acetone wash (ml)
wa - (ca)(vaw)(pa) = ( 0.00006 )( 20 )( 785 )/(1000) =0 00Le g
Front‘Half Wash Data
Beaker Numbher: 25-16 GGross Weight: 98 4863 g
: Tare Weight: 98.4334 . g
Less Wa: 0.0019 g
Weight of particulate in wash: 0.0092 g
Filter Data
Filter Number: 25-060 ' Gross Weight: '0.2226 g
Tare Weight: 0.2193 g
Weight of particulate on filter: 0.0033 g

Particulate Weight Summacy

wWeight of particulate in froht_half wash: 0.0092 g
' Weight of particulate on filter: .0033 ¢
Total weight of particulate catch: 0.0123 g

=

Analyst: C., Puisto . Date: ~




.- LAB ANALYSIS SHEET - METHOD 5

Test/Run: 4-3 Bate: .. _. .. .. .
Unit: Screen & Belt . Location: Stack

Sample Idbntificatldn

I Number . - Description ; : - , _

B 309 _ ._.}Glass Fiber Rilter - # 25-061 L [

B 310 ‘Front Half Acetone Wash - 50 ml \ ‘ B
. B3 Silica Gel LT '

= o N Moisture Catdh Data.:

Impingers ' Silica Gel. Net _

Gross Vol: 208 ml Gross Weight: 212.8 g Impingers: ok
Tare Vol: 200 ml . Tare Weight: 200.0 g Silica Gel: 12 8-
Net Vol: 8 ml Net Weight: .12.8 g : Total: 20.8 ml

Acetone Backeground Data

Manufacturer: Unknown

Lot Number: NA ' Den31ty ‘= 0.785 g/ml
Ca = Acetone blank rPszdue concentration (mg/mg)
Ma = Mass of residue after evaporation (mg) \
Va = Volume of acetone blank (ml)
pa = Density of acetone (mg/ml)
Ca = Ma / [(Va){pa)l = ( 47 ) / UL 100 )( 735 )] = 0.00008
Aéetnne Blank Data
Wa = Weight of ralculared residue in acetone wash (g)
Vvaw = Volume of acetone wash (ml)
Wa = (Ca){(Vaw)(pa) = ( 0.00006 )( 30 )( 783 )/ (1i0040) = 0.0024 g
Fraont Half Wash Data
Beaker Numher: 23-10 ‘ Gross Weighe: 98,1868 g
; - Tare Weight: 96.1538 ¢
' _ ‘"Less Wa: 0.0024 g
weight of particulate ia wash: ©0.0288 g
Filter Data '
Filter Numher:'as—oal : : ' - Gross Weight: 0.2584 g
' ‘ ‘ , _ Tare Weight: 0.2181 g
Weight of particulate on filter: 0.0403 ¢
Particulate Weight Summary
Weight of particulate in front half wash: 0.0286 g
Weight of particulate on filter: 0.0403 g
g

Total weight of particulate catch: 0.0689

Analysf: C. Puisto Date: 1/ o v




APPENDIX D




METER BOX CALIBRATION DATA AND CALCULATION FORM

SET AN TSR X

(English units)

/

‘ » )_f_ / - i ’ - ! .
Date ¢ ) iﬁ Meter box number,/ﬁk?if-;2:3f? ‘
Barometric pressure, Py = 07?@'7 in. Hg Calibrated by ————
'Gas -volume Temperatures
. Orifice | Wet test | Dry gas Wet test Dry gas meter
manometer | meter: meter - meter | Inlet |Outlet | Avg |Time
se‘tting (V -), (V )! (t )s i (r- - )) (t )’ (t )) (e)) _
(aH) w3 d3 : W di. d‘o d | Y;_ Aue@
in. H,0 fr B 1 - °F °ﬁ],_7;:\‘ °F °F jmin in. H,0
PR - 7.2 & I D 25 T
2.5 s sz | Pi PAZIT 85 sy (0499 | 1897
. 10.1 {99 1002 |20 : .
1.0 .5 ‘, 5192 /,,—,ﬁ; /,j %g/’géq .5 94 (0.9 | 1.427
‘.- - .10 . % ﬂr'; 85 ) - '--' )
1.5 | 1o 10 45 ),,/0_, /’000& /’%‘73.5 8.7 |0.995 | 4. 00
. N0,/ T oz B2 BT g8 o ] A
2.0 10 "a.-fﬁ‘f oy ”/@é ’/7/4:; 97 137 {9995 |4 023
- ' 70, e 0BG B Lo o ~
3.0 10 /6.5"1 %%q /q% 98.5 11 210.997\<.057
, '  20./ 1#3 ',5." 92 92 : y o
| 4.0 10 . 53(4 7. /,g/ s |10d [9.8 | 1000 (7045
)y ' T e |97 | 2993
4 | VP (t, + 460) : e+ 262y )P
AR S w ‘b -d we, = 00317 A [ v ]
el I R AH | P i~ B (t, + 460) v -
2,9 B Vd(E.’b * 3.8 (e, * 460) b *°d - W

3.5 | 0.0368 5(“4"”7)(5"35%:zz'(,zqm)(5;0.2) Lo.0 1588 f79.6D(543.5)] I UEZ
1.0 | 0.0737| 52T 58 (5'-”2)(2‘)-?‘4)(5‘30.)) [o.0317/22.47)(5%-8) ] # [s20: /‘?"’/5] =

co5 | o.10 |10 (22.471)5538) (1.0 5) (2975) (521 fé,g;;?‘/(z".[pq) (553.8)) Leinsy,, 15

o 0.a7 o (267IEST) [e0Seq (21.82) (530.1) | [ 20634 /(23.67) 55T ) ] x (0.1 xi37//,1 %

5.0 0.201 [02191X5595) flo517)(24.85) (5221 o035t /(20.6T) G & Jswoax 3.7, ]
4.0 0.29‘4 /a(Zf.LT)(Sb‘/)/Ga-ﬁ(a)(zq.ﬁb) (s50- Q&!,Zbg /(%.e'i)(fb%)]*[ﬂo-./; 9.8 /v0 jéz_

. . If there is only one thermometer on the dry gas meter, record the temperalturse
under ty \

Quality Assurance Handbook M5-2.3A (front sj.de)
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‘STACK TEMPERATURE SENSOR
CALIBRATION. DATA FORM

/{E’T’Eﬂ‘ Bo ¢

q
_ o~ 2 H
e - o -
Date:_ - - i R Thermocouple number: KY GAS [N LE T
) . . — 7 - ‘ TS ‘
Ambient temperature: {7 Barometric pressure: 29 . & ‘f
B R ﬂ - . " .
ey VA .
Calibrated by: e ? WAS wi- ) Reference: mercury-in-glass L~
N
other
Referenée Thermocouple . i
Referencg a Thermometer Potentiometer Temperature
Point . Bource , ‘ . b
Number Temperagure . Temperature leference‘
\ oc ¥ oc . 9F %
;o reg Zo0) 0 Tl i3 Al 0-O
A B 2 3
ey L S D o.0
’2‘)‘ 2000 i : -
Where:
a = Type of calibration system used
A
b = MHetric units
|
Q _ o
(ref temp "C + 273) (test thermom temp C + 273) 100 € 1.5%
ref temp °C + 273 :
‘b = Znglish units |
Q

rg]-

{ref temp

A Y . O . ’ .
anY L h N ——_—
+ 480) (test thermom temp _F f. 60) 100 < L1.5%

ref temp OF + 460




o ek

- STACK TEMPERATURE SENSOR
\ _CALIBRATION DATA FORM

<

AETT R ISON
~» *
.~

Date: . Ther'mocouple riumber: f CTLET: SRS TE W
) -2 [ B - ) ’ - X
Amb:.ent temperature. - F Barometric pressure! 7 E i'f
Calibrated by: ( r’ L { ST < Reference: mercury-in-glass
other
Reference Thermocouple ' .
Reference Thermometer Potentiometer Temperature
Point Source , . , ‘ b
Number Temperature Temperature Difference
° oc 9% oc _ oF %
f’ LA L“.O o O < -?’2 3::-. ‘ o
o 1OALR Yoy ST , PRV e 0.
- ' AN L A A ot — o /
“where:
a = Type of calibration system used
b = Metric units
73y - .
(z‘ef temp %¢ + 273) (test thermom temp °c. + 273) 100 € 1.5%
ref temp °c + 273
b = English units ‘ ) .
: {ref temp % . 460) - (test chermom_temp O ’460) ‘
- - : e 100 £ 1.5%

ref temp OF + 460



‘Measurements and Observations By:

1). All construction criteria for an isolated "§" type pitot are within

given tolerances_prescrlbed in Federal Rpeyister, Vol. 42, Moy 160.
Thursday, Au@ust”l&;'l?TT:r:(See~Fiq. 2-2 and 2-3). S '

REQUIRED MEASUREMENTS

'(a);Jﬁgﬁé;;ai ﬁﬁbing‘di%meter (see Fig;-géégd_ e _TfL '
Tolerance D, between _gs and 38 in. : ’
(b) Base to Oéeninq Plane Distance'
0.4995
£ 495

 PA
Pg

Toierance P, PAV'= Pg and between .40 and .60 in..

2). All assembly criteria to prevent aerodynamic interference for a
sampling arrangement of a "S5" type pitot, nozzle, and thermal couple,
are within given tolerances pres=cribed in Federal Reglster, vol. 7.

No. 160 - Thursday, August 18, 1977. (see Fig. 2-6, 2-7, 2-8).

REQUIRED MEASU REMENTS

(a) External tubing diameter (see 1-a)

(b) Pitot nozzle separatidn (see Fig. 2-6A)

p, = ©.5¢
x = 0807
Tolerance X; 2 .75 in. for DL < .50 in

(c) Plane of impact side of pitot in relation to vlane of nozzle
opening (see Fig. 2-6DB) .

(d) Thermal Couple placement (see Fig. 2-7A or B)

. '/-
f . K ) 7 = D‘ qcy . ,_,._\’\‘\
} ' Tolerance A=2 > (.75 in../ A-W > 3.0 in. .

Tolerahce B-Z > 2.0 in.

- (e) Pitot Probe Sheath Distance ({see Fig{ 2-3)
J ' ) Y = L-/}’/
oo T ~ Tolerance Y > 3.0 in
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pitot & é?ﬁ”ﬁw@“””“ﬂﬁﬂ' B : D ) - |

Measurements and Qbservations BRy:

:-')o

2.

OF. 084 iCpy 10 e

All consﬁruction criteria for an Lsolated “S" rype thOt are w1thin
~given tolerances prescribed in Federal Registevr, vol. 42, No. 160.
Thursday, August 18, 1977. (See Fig. 2-2 and 2-3).

.....

- REQU IRED MEASUREMENTS\

/

(a) External tublng dlameter (see Fig. 2-2b)

Tolerance Dt' between | 23 and .38 in.
(b) Base to Opening Plane Distance
PA = 0'44‘7(
Py g. 462
’ , ; Tolerance P, Py = PB and between 40 ‘and .80 in.

All assembly criteria to prevent aerodynamic 1nterference_Lor a |
saxpling arrangemont A U R A ¥ pltot, nozzle, and %b rmal couple,
are within given tolerances pre~cribed 1in Federal Register, vol. 47
vo. 160 - Thursday, August 18, 1977. (see Fig. 2-6, 2-7, 2-8).

r

REQUIRED MERSUREMENTS

La) External tubing diameter (sce 1-a)

in) Pltot nozzle separation {see Fig. 2-6A)

= 0.5
Dp .20 |
! i -
x = (o015 i
Tolerance X, 2 .75 in. tor D, = .30 in

rlane of impact side of pitot in rélation to plane of nozzle
opening (see Fig. 2-6B). ' )

(d) Thermal Couple Placement

!

(see Fig. 2-7A or B)

Tolerance A-2 75 ig. AW 2 3. 0 in.
Tolerahce B- 2.0 in.

{e) pitat Probe Sheath Distance
' v = S,

. Tolerance Y > 3,0 in '

(see Fig. 2-3)
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