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ANACONDA COPPER COMPANY
BUTTE, MONTANA

PROCESS ORE SAMPLES - ANALYTICAL RESULTS

Sample Description1 Percent Moisture Percent Solids
Run | 10/25/79 0.4k 99.56
5:01 PM  (EP)

Run 11 10/26/79 : ' 0.36 99.64
5:45 PM (EP)

Run | 10/26/79 2.19 97.81
3:09 PM (WB)

Run t1 10/25/79 : , 0.14 99.86
10:41 PM  (wB)

Run 111 10/26/79 0.54 99.46
9:00 PM (wB) :

Run Il 10/26/79 3.69 96.31
1:41 AM (EB)

1Description of samples were taken directly from sample bottles - no
additional information is available.
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SUMMARY

The Emission Measurement Branch of the U.S. Environmental Protection
Agency contracted Roy F, VWeston, Inc. to conduct & source testing and
analysis program at Anaconda Copper Company's Butte, Montana copper
processing facility.

The program was designed to determine various emission parameters asso-
ciated with selected Primary Crusher and Truck Dumping Area test sites
as indicated below:

Number of Test Repetitions
Particle Visible Fugitive

Source Description Particulate Size Emission Emission
Grizzley East Duct 3 3 - -
Crusher Hood Duct 3 3 - -
Crusher Baghouse No. 1-2 Inlet Duct 3 3 - -
Crusher Baghouse No. 1-2 Outlet Stack 3 1 1 -
Truck Dump Baghouse No. 3=4 Inlet Duct 3 3 - -
Truck Dump Baghouse No. 3=4 Outlet Stack 3 1 2 -
Crusher Grizzley East - - 3 3
Crusher Grizzley West - - 3 3
Crusher Hood Area - - - 3 3
Truck Dumping Area ; ' A - - 3 3
Coarse Ore Stockpile - - 3 3
Coarse Ore Transfer Point - - 3 3
Fine Ore Feeder - - - 2

The following test protocol was used during the survey:

Parameter . Test Method
Particulate EPA 51 )

Particle Size Andersen 2000, Inc.2
Visible Emission EPA 93

Fugitive Emission EPA 224

1Code of Federal Regulations, Title 40, Part 60, Appendix A, "Standards
of Performance for New Stationary Sources,'' August 18, 1977,

2Operating Manual for Andersen 2000, Inc., 'Mark I!l Particle Sizing
Stack Samplers,' Andersen 2000, Inc., P.0. Box 20769, Atlanta, Georgia.

3Federal Register, Vol. 39, No. 219, November 12, 1974.
hDraft method, revised July 28, 1978.
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The particulate matter concentration and mass rate results are summarized

below:
Test
Number Date
1 10-25-79
2 10-25-79
3 10-26-79

Series Average

Test

Number Date
1 10-25-79
2 10-25-79
3 10-26-79

Series Average

Test

Number Date
1 10-25-79
2 10-25-79
3 10-26-79

Series Average

Test

Number Date
1 10-25-79
2 10-25-79
3 10-26-79

Series Average

GRIZZLEY EAST DUCT

Particulate Concentration

Grains/DSCF

0.129
0.058
0.068

CRUSHER HOOD DUCT

Particulate Concentration

Grains/DSCF

Particulate Mass Rate
Pounds/Hour

1.55
1.48
1.00

" CRUSHER BAGHOUSE NO. 1-2 INLET DUCT

Particulate Cbncentration

Grains/DSCF

1

9.
9.
1

3

7

vivioven

1
1

Particulate Mass Rate
Pounds/Hour

CRUSHER BAGHOUSE NO.

2.805
2.624
1.694

Particulate Concentration

Grains/DSCF

251,
244,
166.
220.

Particulate Mass Rate
Pounds/Hour

1,549.
1,558.
1,010.
1 33720

1-2 OUTLET STACK

Particulate Mass Rate
Pounds/Hour

0.005
0.005
0.007

3.58
2.93
5.01
3.84
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TRUCK DUMP BAGHOUSE NO. 3-4 INLET DUCT

Test Particulate Concentration Particulate Mass Rate
Number Date Grains/DSCF Pounds /Hour

1 10-26~-79 0.168 92.1

2 10-26-79 0.134 ’ 75.5

3 10-26-79 0.097 55.4
Series Average 74.3

TRUCK DUMP BAGHOUSE NO. 3-4 OUTLET STACK

Test Particulate Concentration Particulate Mass Rate
Number - Date Grains/DSCF Pounds /Hour

1 10-26-79 0.020 12,0

2 10-26-79 0.019 11,0

3 10-26-79 0.014 8.56
Series Average 10.5

The measured particulate removal efficiency of the Crusher Area Baghouse
‘was 99.69% and that of the Truck Dump Area Baghouse was 85.65%.

Detailed particulate test data and test result summaries are presented
in Tables 1 through 12 in the Discussion of Test Results section of
this report. Particle size distribution test results are shown in
Tables 13 through 26, Data summaries for the visible emission tests
are presented in Tables 10, 12, and 27 through 34, See Table 35 for
summary of fugitive test data.
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INTRODUCTION -

The Emission Measurement Branch of the U.S. Environmental Protection
Agency contracted Roy F. Weston, Inc. to conduct a source testing

and analysis program at the Anaconda Copper Company's Butte, Montana
copper processing facility. The objective of the testing program was
to measure emission parameters relating to the ore crushing operations
at the plant.

The locations tested, plus the number and types of tests performed at
each site are listed below:

1. Crusher Griézley East Duct
a. Three particulate tests by EPA Method 5.

b. Three particle size distribution tests by cascade
impaction (Andersen).

2. Crusher Hood Duct
a. Three particulate tests by EPA Method 5.

b. Three particle size distribution tests by cascade
impaction (Andefsen).

3. Crusher Baghouse No. 1-2 Inlet Duct
a. Three particulate tests by EPA Method 5.

b. Three particle size distribution tests by cascade
impaction (Andersen).

L, Crusher Baghouse No. 1-2 Outlet Stack.
a. Three particulate tests by EPA Method 5.

b. One particle size distribution test by cascade
impaction (Andersen).

c. One opacity test by EPA Method 9 simul taneous with
particulate test run one,

5. Truck Dump Area Baghouse No. 3-4 Inlet Duct

~a. Three particulate tests by EPA Method 5.



10.

11.

12.

WESTEN

b. Three particle size distribution tests by cascade
impaction (Andersen).

Truck Dump Area Baghouse No. 3-4 Outlet Stack
a. Three particulate tests by EPA Method 5.

b. One particle size distribution test by cascade
impaction (Andersen).

c. Two opacity tests by EPA Method 9 simultaneous
with particulate test runs one and two.

Crusher Grizzley East

a. Three opacity tests by EPA Method 9 and three
fugitive tests by Method 22. Visual determination
of plume opacity and frequency performed con-
currently with particulate tests.

Crusher Grizzley West

a. Three opacity tests by EPA Method 9 and three
fugitive tests by Method 22 performed in conjunc-
tion with particulate tests.

Crusher Hood Area

a. Three EPA Method 9 and Method 22 tests performed
in conjunction with the particulate tests.

Fine Ore Feeder

a. Two EPA Method 22 tests conducted during particulaté
test runs two and three on the Crusher unit.

Truck Dumping Area

a. Three EPA Method 9 and Method 22 tests performed
in conjunction with the particulate tests at the
truck dumping area.

Coarse Ore Transfer Point

a. Three EPA Method 9 and Method 22 tests conducted
independently of particulate tests.



13. Coarse Ore Stockpile

a. Three EPA Method 9 and Method 22 tests performed
independently of particulate tests.

A1l tests were conducted during the period 24 through 26 October 1979 by
Weston personnel and were observed by Mr, Dennis P, Holzschuh, EPA
Technical Manager.

Test data and result summaries are presented in Tables 1 through 12 of
this report. Particle size distribution results are shown in Tables

13 through 26, Data summaries for the visible emission tests are pre-
sented in Tables 10, 12, and 27 through 35. Also included is a descrip-
tion of the test locations, test equipment, test procedures, sample re-
covery, and analytical methods used during the test program. Raw test
data, laboratory reports, sample calculations, equipment calibration
records, and a list of project participants .are provided in Appendices

A though E, respectively.



PROCESS DESCRIPTION

GENERAL

A schematic flow diagram is presented in Figure 1. Copper ore is
transferred from the open pit Berkley mine to the primary crusher by

haul trucks with a capacity of 91 to 154 Mg (100 to 170 T), at an

average rate of 40 trucks per hour. Haul trucks unload ore into one of
two hoppers, with capacity of 363 Mg (400 T). From hopper, two vibrating
grizzlies with critical size of ten centimeters (four inches) convey
undersize to storage and eventually to secondary crushing. The oversize
is transferred to a Traylor gyratory-type primary crusher with a capacity
of 2,270 Mg (2,500 T) per hour which produces an ore of less than four
inches. This ore is moved along with the undersize to one of six coarse
ore bins with each having a capacity of 3,200 Mg (3,500 T) or to a
storage area of 46,000 Mg (50,000 T). From these two storage facilities,
ore is fed into a 680 Mg (750 T) surge bin, Vibrating screens, with a
2.5 centimeter (one inch) critical size, take oversize to one of three
Svmons secondary gyratory crushers. The crushed ore, along with the
undersize, s conveyed at an hourly rate of 2,400 Mg (2,600 T) to one

of twelve fine ore bins, each with a capacity of 900 Mg (1,000 T). The
fine ore is fed to the rod mills where wet processing begins. The final
mill product is a concentrate slurry of approximately 27 percent copper.
The concentrate slurry is transported 33.5 kilometers (20 miles) in triple
.compartment rallcars to a smelter in Anaconda, Montana. :

Following are descriptions of the control equipment that was tested.

Trucl Unloading

An hourly average of 1,900 Mg (2,000 T) of copper ore is unloaded.
Emissions are ducted to a Fuller/Dracco, eight compartment, multi-bag,
automatic filter unit, Operating parameters are an air flow rate of
3,200 m”/minute (112,500 cfm), an air/cloth ratio of 2.9 feet/minute,
shaking each compartment for seven minutes per hour, and nylon material.

Primary Crushing

Emissions are controlled by a Chem-jet wet suppression system and a bag-
house. The Chem-jet system uses an aqueous solution of Nalco 8800 at

a ratio of 1:3,000. Sprays are located near the grizzlies, at the
entrance under the feeder belts to the crusher, and near the conveyor
belt leaving the crusher. Emissions are vented from two-grizzlies,
primary crusher and convevors leaving the crusher. Operating parameters
are identical with the truck unloading unit.
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Run-of-Pit Ore

y

2 Truck Hoppers
400-Ton Capacity Each

4

2 Vibrating Grizzley Feeders
7' x 35' Variable Speed

-

v

Undersize
Minus 6"

!

Surge Pocket
400-Ton Capacity

T

1 Link-Belt Apron Feeder
60"x 15, 4,000 tph

v

v

Oversize
Plus 6"

2 Woodpicking Conveyors
84"-Wide

'

Gyratory Crusher
60" x 89", 2,500 tph

!

Yy

No. 1-A Conveyor -

60" Wide, 700 fpm, 5,000 tph

r

Y

No. 5-A Shuttle Conveyor
48" Wide, 700 fpm, 4,000 tph

Yy

6 Coarse Ore Bins
3,500-Ton Capacity Each

Y

6 Hewitt Robins 60"
Vibrating Feeders

B

No. 2 Conveyor
48" Wide, 650 fpm, 4,000 tph

\4

Stockpile
50,000-Ton Capacity

\

4 Link-Belt Apron Feeders
60" x 24’

Yy

No. 3-A Conveyor
48" Wide, 600 fpm, 3,000 tph

y

!

No. 7 Conveyor
48" Wide, 600 fpm, 3,000 tph

To Secondary Crusher Surge Bins

FIGURE 1

FLOWSHEET OF NEW PRIMARY CRUSHING PLANT

(CRUSHING, STORAGE, AND CONVEYING SYSTEMS FROM
__... THE BERKELEY PIT TOT'(I)'HE SECONDARY CRUSHING PLANT)




PROCESS OPERATION

Primarv Crusher

To determine if the process was representative, weight scale gauge
readings for ore leaving the primary crusher were taken every half
hour. Visual inspection of the crushing operation and of the two

convevor belts discharging into the crusher showed no gross abnormalities
during the emission test period of October 25 and 26, 1979.
readings during testing are listed below:

Thus, during most of
design rate of 2,270

A summary of Methods 9 and 22 observations follows:

Location

East Grizzley
East Grizzley
East Grizzley
West Grizzley
West Grizzley
West Grizzley
Crusher Hood
Crusher Hood
Crusher Hood
Baghouse Outlet

Time

co~ Oy
[oNeNo No)

:00
: 00
:00
:00
9:00
10:00
11:00
12:00
1:00
2:00
3:00

p.m.
p.m.
p.m,
p.m.
p.m.
p.m.
p.Mm.
p.m.
a.m.
a.m.
a.m.

Metric tons (tons/hour)

The scale

2,130
2,300
2,050
2,200

950
1,900
2,150
1,050
2,380
1,200
2,050

(2,340)
(2,530)
(2,260)
(2,420)
(1,050)
(2,090)
(2,370)
(1,160)
(2,620)
(1,320)
(2,260)

the test the crushing rate was close to the hourly
metric tons.

Date

10-25-79
10-25-79
10-26-79
10-25-79
10-25-79
10-26-79
10-25-79
10-25-79
10-26-~79
10-25-79°

Method 9

Time

1630-1837
2050-2223
0040-0228
1630-1837
2050-2224
0040-0235
1645-1841
2050-2223
0036-0237
1630-1800

-11-
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Method 22

) _ Fugitive Emissions
Locatjon Date Observation Emission _
Period (minutes) Time F3
(minutes:secs)

East Grizzley 10-25-79 90 (0:00) 0
East Grizzley 10-25-79 79 (0:00) 0
East Grizzley 10-26-79 90 (0:16) 0
West Grizzley 10-25-79 93 (0:25) 0
West Grizzley 10-25-79 79 (0:00) 0
West Grizzley 10-26-79 90 (3:39) 4
Crusher Hood 10-25-79 86 (18:21) 21
Crusher Hood 10-25-79 80 (25:23) 31

Crusher Hood 10-26-79 79 (12:19) 15

Truck Unloading

To determine if the process was representative, visual inspections showed
no problems and gauge readings were taken as mentioned for the primary
crusher. The scale readings during the test period on October 26, 1979

: follow:

Time Metric tons (tons/hour)
3:00 p.m. 2,800 (3,080)
4:00 p.m. 1,330 (1,460)
5:00 p.m. 2,250 (2,480)
6:00 p.m. 1,900 (2,090)
7:00 p.m. 2,080 (2,290)
8:00 p.m. 2,050 (2,260)
9:00 p.m. 950 (1,050)

10:00 p.m. 2,050 (2,260)

Thus, during most of the test the crushing rate was close to the hourly
design rate of 2,270 metric tons.

A summary of Methods 9 and 22 observations follows:

-12-



Method 9

Opacity Readings (%)

Location Date “Time Average Maximum
Truck Dumping Area  10-26-79 1450-1549 2 5
Truck Dumping Area  10-26-79 1615-1714 1 6
Truck Dumping Area  10-26-79 1715-1814 2 6
Baghouse Outlet 10-26-79 1445-1628 1 5
Baghouse Outlet 10-26~79 1726-1836 1 5

Method 22

Fugitive Emissions

Location Date Observation Emission

Period (minutes) Time %

(minutes:secs)

Truck Dumping Area 10-26-79 60 9:16 15
Truck Dumping Area 10-=26-~79 60 11:15 19
Truck Dumping Area 10-26-79 60 9:15 15

Process Samples

Grab ore samples were taken from convevor belts that fed the primary
crusher during testing of the two stacks. These samples were taken to
ascertain if a correlation between ore moisture content and inlet
emissions could be developed. The sampling is summarized below:

Date Stack Tested Test Run Time Sample Location
10-25~79 Primary Crusher 1 5:01 p.m. East Conveyor
10-25~79 Primary Crusher 2 10:41 p.m. West Conveyor
10-26~79 Primary Crusher 3 1:41 a.m. East Conveyor
10-26~79 Truck Unloading 1 3:09 p.m. West Conveyor
10-26~79 Truck Unloading 2 5:45 p.m. East Conveyor
10-26~79 Truck Unloading 3 9:00 p.m. West Conveyor

-13-



\A’Eé;“@@"
DESIGNERS CONSULTANTS

DESCRIPTION OF TEST LOCATIONS

Crusher Grizzley East Duct

Two 4" 1,D. test ports, 90° apart, were placed on a straight section of
the 32" 1.D. metal stack at a location four diameters (10') downstream
and four diameters (10') upstream from the nearest flow disturbances.
EPA Method 1 criteria for this test location required a minimum of 36
traverse points, See Figure 2 for port and sampling point locations.

Crusher Hood Duct

Two 4 |.D. test ports were placed at right angles on the 38" |,D, metal
stack 1.3 diameters from both upstream and downstream flow disturbances.
Forty-eight sampling points (24 per axis) were required for testing.

See Figure 3 for port and sampling point locations.

Crusher Baghouse No, 1-2 Inlet Duct

Four 4'' |,D. test ports were located on the longest side of the 52" x
78" 1.D. rectangular duct. The ports were placed one diameter from both
downstream and upstream flow disturbances., The test site required a
minimum of 48 traverse points (12 per port). Figure 4 illustrates port
and sampling point locations.

Crusher Baghouse No, 1-2 Qutlet Stack

Two W' 1,D. test ports were installed in a straight section of the 74"
1.D. metal stack. The ports were placed five diameters downstream and
two diameters upstream from the nearest gas stream flow disturbances.
Method 1 criteria required a minimum of 32 traverse points (16 per axis)
for this location. Figure 5 shows port and sampling point locations.

Truck Dump Baghouse No. 3-4 Inlet Duct

Two 4" 1,D, test ports were placed 90° apart on the 72" |,D. metal duct
leading from the truck dumping area. The ports were placed 8,33 diameters
downstream and 2.0 diameters upstream from the nearest gas stream flow
disturbances. EPA Method 1 required a minimum of 12 traverse points

(6 per axis) for this ideal test location. See Figure 6 for port and
sampling point locations, '

Truck Dump Baghouse No. 3=-4 Outlet Stack

Two &' 1.D, test ports were placed 90° apart on a straight section of the
74" 1.D. stack at a location five diameters downstream and two diameters
upstream from the nearest flow disturbances. Thirty-two traverse points
(16 per axis) were sampled during the testing program. See Figure 7

for port and sampling point locations, ‘ '

-15-



Anaconda Copper. Company
Butte, Montana

Figure 2

Crusher Grizzley East Duct
Port and Sampling Point Locations

r————————-32iL05--_-__. \\\\\\\\\\\\\
T

10!

Duct Cross -Sectional View

Traverse Distance from
Point Inside Near
Number Wall, Inches
10!
1 1/2
2 1-3/8
3 2-3/8
b 3-1/2
5 4-5/8
6 6
7 7-1/2
8 9-1/2
9 12-1/4
10 19-3/4
11 22-1/2
12 24-1/2
13 26
14 27-3/8
15 20=-1/2
16 29-5/8
17 30-5/8
13 31-1/2
-16-




Butte, Montana
Figure 3

Crusher Hood Duct
Port and Sampling Point Locations

«\\\\\\\\\\\\\\\\ | Crusher Hood
*\\

Traverse Distance From
. Point Inside Near
- 38" D) Number Wall, lInches
124 1 1/2
E 2 1-1/2
. L 3
: 5 p
. 6 5
. 7 6-1/8
e10s00 pp o o0 0 -00240 8 7-3/8
: 9 8-3/4
Y : 10 10-3/8
. 1 12-1/4
. 12 15=1/4
f Y 13 22-7/8
: 14 25-3/4
X 15 27-5/8
16 29-1/4
17 30-5/8
Duct Cross Sectional View 18 31-7/8
19 32-7/8
20 34
21 35
-17- 22 36
23 - 36-3/4
24 37-1/2




Anaconda Copper Company
Butte, Montana

Figure 4

Crusher Baghouse No. 1-2 [nlet Duct
%ort and Sampling Point Locations

Test
Ports |3 52" .

X
A € ® o @ o 06 @ o0 o o o o
B ¢ # 0 0 o & s b ¢ o e @
] 781
C e ® 0 0 0 ¢ 0 o o o o 0
—
D ’ e O o o ¢ o0 9 0 ° o o o
X

Side Cross Sectional View

Traverse Distance From
Point Inside Near
Number Wall, Inches
1 2-1/8

2 6~1/2

3 10~-7/8

4 15~1/4

5 19-5/8

6 24

7 28-3/8

8 32-3/4

9 37-1/8

10 b1-1/2

11 45-7/8

12 50~1/4
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Duct Cross Sectional View

7410, —=

+ 16

o ° o L .

Anaconda Copper Company
Butte, Montana

Figure 5

Crusher Baghouse No. 1-2 Outlet Stack
Port and Sampling Point Locations

13!

—

.

Roof Line: .

Ox

Traverse Distance From
Point Inside Near
Number Wall, Inches
1 1-1/4

2 3-5/8

3 6-1/4

L 9-1/4

5 12-1/2

6 16-1/4

7 21

8 27-3/h

9 4e-1/4

10 53

11 57-3/4

12 61-1/2

13 64=3/4

14 67-3/4

15 70-3/8

16 72-3/4
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Anacohda.cdpper Company -
Butte, Montana

Figure 6

Truck Dump Baghouse No. 3-4 Inlet Duct
Port and Sampling Point Locations

o0

APen——

To Baghouse

72"l .0, ——————f

Traverse
Point
Number

Cround Level

TRUCK
DUMP ING
AREA

Distance From
Inside Near

Wall,

Inches

OV W -

Duct Cross Sectional View

-20-

3-1/8
10-1/2
21-1/4
50-3/4
61-1/2
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— 74" 1.0 — )
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Figure7

Truck Dump Baghouse No. 3-4 Outlet Stack
Port and Sampling Point Locations
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DESCRIPTION OF SAMPLING TRAINS

Particulate Sampling Trains

The test train utilized for particulate sampling at all test locations
was the standard EPA Method 5 train (see Figure 8).

A stainless steel nozzle was attached to a heated (~250°F) borosilicate
glass probe which was connected directly to a borosilicate filter holder
containing a 9-cm Reeve Angel 900 AF glass fiber filter. The filter
holder was maintained at approximately 250°F in a heated chamber, and

was connected by Tygon vacuum tubing to the first of four Greenburg-
Smith impingers which were included in the train to condense the moisture
in the gas stream. Each of the first two impingers contained 100 ml

of distilled water, the third was dry and the final impinger contained
200 grams of dry preweighted silica gel. The first, third, and fourth
impingers were modified Greenburg-Smith type; the second was a standard
Greenburg~-Smith impinger. All impingers were maintained in a crushed

ice bath. A RAC control console with vacuum pump, dry gas meter, a
calibrated orifice, and inclined manometers completed the sampling train.

Flue gas temperature was measured by means of a type K thermocouple
..which was connected to a direct readout pyrometer. The thermocouple -
sensor was positioned adjacent to the sampling nozzle.

Gas velocity was measured using a calibrated S-type pitot tube pro-
vided with extensions and fastened alongside the sampling probe. Gas
stream composition (carbon dioxide, oxygen, and carbon monoxide content)
was determined utilizing Orsat apparatus to analyze stack gas samples.
Gas stream composition proved to be ambient air since no combustion
products were found in any of the stack gas effluent samples.

Figure 9 shows the EPA Method 5 train utilized at the two Baghouse Out-
let Stack locations. The test train shown is identical to the one
described above, except a rigid glass connection is used between the
back half of the filter holder and the first impinger, rather than the
flexible vacuum tubing.

Particle Size Distribution Sampling Apparatus

A stainless steel nozzle was connected directly to an 8-stage Andersen
cascade impaction device which separated the particles according to
their effective aerodynamic particle diameters. A glass fiber filter
was used to capture any particles that passed through the impactor sub-
strates to permit the measurement of total particulate. The filter
holder was maintained at stack temperature and was connected by Tygon
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CESIGNERS 6 CONSULTANTS

vacuum tubing to the first of four Greenburg-Smith impingers which were
included in the train to condense the moisture in the gas stream. All
impingers were maintained in a crushed ice bath. A RAC control console
with vacuum pump, dry gas meter, a calibrated orifice, and inclined
manometers completed the sampling train.
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TEST PROCEDURES

Preliminary Tests

Preliminary test data was obtained at each sampling location. Stack
geometry measurements were recorded and sampling point distances calcu-
lated. A preliminary velocity traverse was performed at each test
location utilizing a calibrated S~type pitot tube and a Dwyer inclined
manometer to determine velocity profiles. A check for the presence or
absence of cyclonic flow was conducted at each test location prior to
formal testing. Stack gas temperatures were observed with a direct read-
out pyrometer equipped with a chromel-alumel thermocouple.

Preliminary test data was used for nozzle sizing and nomagraph set-up
for isokinetic sampling procedures.

Calibration of the probe nozzles, pitot tubes, metering systems, probe
heaters, temperature gauges and barometer were performed as specified
in Section 5 of EPA Method 5 test procedures (see Appendix D for cali-
bration data).

Crusher Grizzley East. Duct

A series of three tests were conducted at the Crusher Grizzley East Duct

to measure the concentration and mass rate of particulate matter emissions.
Thirty-six traverse points (18 per port axis) were sampled for 2.5 minutes
each, resulting in'a total test time of 90 minutes.

During particulate sampling, gas stream velocities were measured by in-
serting a calibrated S-type pitot tube into the stream adjacent to the
sampling nozzle. The velocity pressure differential was observed immedi~
ately after positioning the nozzle at each point, and sampling rates were
adjusted to maintain isokinetic sampling. Stack gas temperatures were
also monitored at each point with the pyrometer and thermocouple. Addi-
tional temperature measurements were made at the final impinger and at
the inlet and outlet of the dry gas meter.

Test data were recorded at each traverse point during all test periods.
Leak checks were performed according to EPA Method 5 instructions prior
to and after each run and/or component change. Table 1 presents a
summary of test data for each of the three runs. Test result summari-
zation appears on Table 7.

One sampling point located at a site of average velocity was selected
from particulate traverse data for particle size distribution testing.
The gas stream was sampled isokinetically at that point for 5 minutes,
which permitted collection of sufficient samples for analysis without
overloading the filter substrates. Sample volume, temperature, and
pressure data were recorded every 2.5 minutes during sampling. See Tables
13 through 15 for distribution plots.
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Crusher Hood Duct

Three Method 5 tests were performed on the Crusher Hood Duct. Forty-
eight points were traversed (24 per axis) for two minutes each, yielding
a test period of 96 minutes.

Procedures for isokinetic sampling were identical to those deécribed in
the Crusher Grizzley East Duct section.

See Tables 2 and 8 for test data and test result summaries, respectively.
Three particle size distribution tests were conducted at a point of
average velocity. Each particle size distribution test was five minutes
in length. Sample volume, temperature, and pressure data were recorded

at 2.5 minute intervals. See Tables 16 through 18 for distribution plots.

Crusher Baghouse No. 1-2 Inlet Duct

Three 96~-minute Method 5 test runs were performed at the baghouse inlet.
A total of 48 points were sampled for two minutes each per test.

Isokinetic sampling procedures were identical to those previously de-
scribed. Table 3 shows test data summarization and Table 9 presents test
results.

Three particle size distribution tests were conducted at an average point
of velocity in the gas stream. Test set one was four minutes in length,
while tests two and three were three minutes long. Readings were recorded
every minute during each test. See Tables 19 through 21 for distribution
plots. ‘

Crusher Baghouse No. 1-2 Outlet Stack

Three Method 5 test runs were conducted on the Crusher Baghouse No. 1-2
Outlet Stack. Thirty-two sampling points (16 per axis) were sampled for
three minutes each, yielding a test period of 96 minutes.

Sampling procedures were identical to those previously described. See
Tables 4 and 10 for test data and test result summaries, respectively.

One particle size distribution test was completed at an average point of
velocity. Total test time was 60 minutes with readings taken every five
minutes. See Table 22 for particle size distribution plot.

Visual determinations of plume opacity were performed by a certified

observer according to Method 9 procedures during test run one. A summary
of results is presented in Table 30.
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Truck Dump Baghouse Mo. 3-4 Inlet Duct

Three test runs were conducted by EPA Method 5 procedures at the inlet

to the Ho. 3-4 baghouse. A total of twelve traverse points (6 per axis)
were sampled for five minutes each, resulting in a total test time of

60 minutes. Tables 5 and 11 show test data and test results, respectively.

Three particle size distribution tests were performed at a point of
average velocity over a 15-minute period. Readings were taken every five
minutes during sampling. Tables 23 through 25 show the particle size
distribution.

Truck Dump Baghouse No. 3-4 Outlet Stack

Three EPA Method 5 tests were performed at the outlet simultaneously with
particulate test runs at the inlet. Thirty-two points were traversed
(16 per port axis) for two minutes each, yielding a test period 64 minutes

in length.

Procedures for isokinetic sampling were identical to those described for
the first test location. Test data and test result summaries are pro-
vided in Tables 6 and 12, respectively.

One particle size distribution test was performed at a point of average
velocity. The sample time was 90 minutes in length and readings were
taken every five minutes. Table 26 shows the particle size distribution
plot.

Visual determination of plume opacity were performed by a certified ob-
server according to Method 9 procedures. Opacity readings were taken
during particulate test runs one and two. A summary of results is pre-
sented in Table 32,



ANALYTICAL PROCEDURES

Particulate Sample Recovery

At the conclusion of each test, the sampling trains were dismantled,
openings sealed, and the components transported to the field laboratory.
Sample integrity was assured by maintaining chain-of-custody records,
which will be supplied upon request.

A consistent procedure was employed for sample recovery.

The glass fiber filter(s) was removed from its holder with
tweezers and placed in its original container (petri dish),
along with any loose particulate and filter fragments (Sample 1).

The probe (EPA 5) and nozzle were separated, and the internal
particulate rinsed with acetone into a borosilicate container
while brushing a minimum of three times until no visible
particles remained. Particulate adhering to the brush was
rinsed with acetone into the same container. The front half
of the filter holder was rinsed with acetone while brushing

a minimum of three times. The rinses were combined (Sample
2) and the container sealed with a Teflon-lined closure. -

The total liquid in impingers one, two and three was measured,
the value recorded, and the liquid discarded.

The silica gel was removed from the last impinger and immedi-
ately weighted.

An acetone sample was retained for blank analysis.

Particulate Analyses

The filters (Sample 1) and any loose fragments were desiccated for 24
hours and weighed to the nearest 0.1 milligram to a constant weight.

The acetone wash samples (Sample 2) were evaporated at ambient temper=-
ature and pressure in tared beakers, and desiccated to constant weight.
All sample residue weights were adjusted by the acetone blank value.

The weight of the material collected on the glass fiber filter(s) plus
the weight of the residue of the acetone nozzle/probe/front~half filter
holder washes represents the total EPA Method 5 catch. Complete
laboratory results are presented in Appendix B of this report.
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Particle Size Sample Recovery and Analyses

The cascade impactor substrates and any loose fragments were carefully
removed from their support plates with tweezers and placed in individual
containers (petri dishes) for shipment to Weston's laboratory.

Each cascade impactor filter was fired at 525°C and preweighed to the
nearest 0.1 milligram to constant weight at Weston's laboratory prior
to on-site application. Subsequent to emissions exposure, the cascade
impactor substrates, back-up filters and any loose fragments (Sample 4)
were desiccated for 24 hours in the laboratory, and weighed to the
nearest 0.1 milligram to constant weight.
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DISCUSSION OF TEST RESULTS

Particulate test data and test result summaries are presented in Tables
1 through 12 of this section. Tables 13 through 26 list the particle
size distribution of the particulate matter for all locations. Visible
emission test data summaries are shown in Tables 10, 12 and 27 through
34, See Table 35 for fugitive emission test result summaries.,

No unusual sampling difficulties or process operating problems were
encountered during any of the test periods.

The quantity of parttculate matter discharged to the atmosphere from the
Crusher Baghouse No., 1-2 Outlet Stack was ( 0.007 grains/DSCF and < 5.01
pounds/hour, The certified visible emission observer recorded plume
opacities of g_10 percent for this source,

The particulate matter discharged from the Truck Dump Baghouse No. 3-4
Outlet Stack was g_0.0ZO grains/DSCF and 12.0 pounds/hour. Opacity
readings recorded by the certified observer were g_ZO percent.

The particulate removal efficiency of the Crusher Baghouse No. 1-2 averaged
99.69 percent for the three test sets; efficiency of Truck Dump Baghouse
No. 3-4 averaged 35.65 percent.

Note -that the illumination at the Fine Ore Feeder was'( 10 foot-candles
which is the tevel considered necessary for proper application of the
method. [I1lumination waslz 10 foot-candles at all other test points.

The trace metals analysis results from samples supplied to York Research
Corporation are included in Appendix B.
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Anaconda Copper Company
Butte, Montana

Table 1

Crusher Grizzley East Duct

SUMMARY OF TEST DATA

Test Data
Test Run Number

1 2
Test Date 10-25-79 10-25-79
Test Period : 1630 - 1820 2050 - 2235

Sampling Data

Sampling Duration, minutes 90.0 90.0
Nozzle Diameter, Inches 0.188 0.188
Barometric Pressure, inches mercury 24,04 24,04
Average Orifice Pressure Differential, inches water 1.57 1.90
Average Dry Gas Temperature at Meter, °F 96. 95.
Total Water Collected by Train, ml 33.2 15.5
.tandard Volume of Water Vapor Collected, cubic feet 1.56 0.73
Dry Gas Meter Calibration Factor, dimensionless 0.998 0.998
Sample Volume at Meter Conditions, cubic feet 72.88 80.83
sample Volume at Standard Conditions, cubic feet! 55.73 61.95

Gas Stream Composition

C02, percent by volume 0.0 0.0
02, percent by volume 20.9 20.9
CO, percent by volume 0.0 0.0
N2, percent by volume 79.1 79.1
Moisture in Gas Stream, percent by volume 2,7 1.2
Mole Fraction of Dry Gas 0.973 0.988
Molecular Weight of Dry Gas 28.97 28.97
Molecular Weight of Wet Gas . .. : 28.67 : 128.84
Gas Stream Velocity and Volumetric Flow
Static Pressure, inches water -1.7 -1,65
Ahsolute Pressure, inches mercury 23.92 23,92
Average Temperature, °F 76. 76.
Pitot Tube Calibration Coefficient, dimensionless 0.848 0.848
Total Number of Traverse Points 36.0 36.0
Velocity at Actual Conditions, feet/second 67.6 74.3
Stack/duct Cross-Sectional Area, square feet 5.59 5.59
Volumetric Flow at Actual Conditions, cubic feet/minute 22,700, 24,900,
Volumetric Flow at Standard Conditions, cubic feet/minute 17,400. 19, 400.
Percent lsokinetic 103.3 103.0

Unit/Process Operations Data Monitored by GCA/Technoloéy Dilvision

standard Conditions = 68°F (20°C) and 29.92 inches (760 mm) mercury, dry basis.
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Anaconda Copper Company
Butte, Montana

Table 2

Crusher Hood Duct

SUMMARY OF TEST DATA

Test Data
Test Run Number 1 2 . 3 Average
Test Date 10-25-79 10-25-79 10-26=79
Test Period 1638 ~ 1843 2047 - 2226 0040 - 0238

Sampling Data
Sampling Duration, minutes 96.0 96.0 96.0 -
Nozzle Diameter, inches 0.238 0,238 0.238 -
Barometric Pressure, inches mercury 24,04 24,04 24,04 -
Average Orifice Pressure Differential, Inches water 2.43 2,51 2,43 =
Average Dry Gas Temperature at Meter, °F 95. 97. 83. -
Total Water Collected by Train, ml 16. 26.5 18. -
.tandard Volume of Water Vapor Collected, cubic feet 0.75 1.25 0.85 -
Dry Gas Meter Calibration Factor, dimensionless 0.999 0.999 0.999 -
Sample Volume at Meter Conditions, cubic feet 90.07 92,49 90.20 -
Sample Volume at Standard Conditions, cubic feet! i 69.29 70.95 70,91 =

Gas Stream Composition '
€02, percent by volume 0.0 0.0 0.0 0.0
02, percent by volume 20,9 20.9 20.9 20.9
CO, percent by volume 0.0 0.0 0.0 0.0
N2, percent by volume 79.1 79.1 79.1 79.1
Moisture in Gas Stream, percent by volume 1.1 1.7 1.2 1.3
Moie Fraction of Dry Gas A 0.989 0.983 0.988 0.986
Molecular Weight of Dry Gas 28.97 . 28.97 28.97 .28.97
Molecular Weight of Wet Gas . ’ - 28.85 - ’ - 28,78 28.84 oo 28,82

Gas Stream Velocity and Volumetric Flow
Static Pressure, inches water =1.7 -1.6 -1.6 -1.6
Absolute Pressure, inches mercury 23.92 23.92 23,92 ) 23,92
Average Temperature, OF 75. 72. 64, 70.
Pitot Tube Calibration Coefficient, dimensionless 0.846 0.846 0.846 -
Total Number of Traverse Points 48,0 48,0 48,0 -
Velocity at Actual Conditions, feet/second 51.3 52.2 51.1 .51.5
Stack/duct Cross-Sectional Area, square feet 7.88 7.88 7.88 -
Volumetric Flow at Actual Conditions, cubic feet/minute 24,200, 24,700, 24,200. 24,400,
Volumetric Flow at Standard Conditions, cubic feet/minute 18,900. 19,200. 19,200, 19,100,

Percent isokinetic 97.4 98.0 97.9 37.8

unit/Process Operations Data Monitored by GCA/Technology Division

'standard Conditions = 68°F (20°C) and 29.92 inches (760 mm) mercury, dry basis.
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Anaconda Copper Company
Butte, Montana

Table 3
Crusher Baghouse No, 1-2 Inlet Duct

SUMMARY OF TEST DATA

Test Data
Test Run Number 1 2 3 Average
Test Date 10-25-79 10-25-79 10-26-79
Test Period 1638 - 1835 2045 - 2230 0045 - 0250
Sampiing Data
Sampling Duration, minutes 96.0 96.0 96,0 -
Nozzle Diameter, Inches 0.179 0.179 0.179 -
Barometric Pressure, inches mercury 24,04 24,04 24,04 -
Average Orifice Pressure Differential, inches water 0.73 0.8% 0.83 -
Average Dry Gas Temperature at Meter, °F 79. 7. 70. -
Yotal Water Collected by Train, mi 14,7 14,1 13.4
-tandard Volume of Water Vapor Collected, cubic feet 0.69 0.66 0.63 -
Dry Gas Meter Calibration Factor, dimensionless 1.032 1,032 1,032 -
Sample Volume at Meter Conditions, cubic feet 48,59 52,12 51.46 -
Sample Volume at Standard Conditions, cubic feet! 39.58 43,05 42,64 -
Gas Stream Composition
C02, percent by volume 0.0 0.0 0.0 0.0
02, percent by volume 20.9 20.9 20.9 20.9
€0, percent by volume 0.0 0.0 0.0 0.0
N2, percent by volume 79.1 79.1 79.1 79.1
Moisture in Gas Stream, percent by volume 1.7 1.5 1.5 1.6
Mole Fraction of Dry Gas 0.983 0.985 0.985 0.984
Molecular Weight of Dry Gas . L . 28.97 . 28.97 28.97 28.97
Molecular Weight of Wet Gas : . 28.78 28.80° . 28.81 28.80
Gas Stream Velocity and Volumetric Fiow
Static Pressure, inches water =2.5 -2.7 -2.9 -2,7
Ahsolute Pressure, inches mercury 23.86 23.84 23.83 23.84
Average Temperature, °F . 75. 72, 71. 73.
Pitot Tube Calibration Coefficient, dimensionless 0.848 0.848 0.848 -
Total Number of Traverse Points . 48.0 48.0 48.0 -
Velocity at Actual Conditions, feet/second 49.3 52,6 52,8 51.6
Stack/duct Cross-Sectional Area, square feet 28.17 28,17 28,17 8 -
Volumetric Flow at Actual Conditions, cubic feet/minute 83,300, 89,000, 89,200. 67'§°°-
Volumetric Flow at Standard Conditions, cubic feet/minute 64,400, 69, 300. 69,600, 7,800,
Percent Isokinetic 103.2 104.4 102.9 103.5
Unit/Process Operations Data Monitored by GCA/Technology Dlyision

'standard Conditions = 68%°F (20°C) and 29.92 inches (760 mm) mercury, dry basis.
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Anaconda Copper Company
Butte, Montana

Table 4

Crusher Baghouse No, 1«2 Qutlet Stack

SUMMARY OF TEST DATA

Test Data
Test Run Number 1 2 3 Average
Test Date ' 10-25-79 10-25-79 10-26-79
Test Period 1630 - 1805 2049 - 2237 0045 - 0240

Sampling Data

Sampling Duration, minutes 96.0 96.0 96.0 -
Nozzle Diameter, inches 0.197 0.197 0.197 -
Barometric Pressure, inches mercury 24,04 24,04 24,04 -
Average Orifice Pressure Differential, lInches water 1.3 1.29 1.52 -
Average Dry Gas Temperature at Meter, °F 78. 68, 52, -
Total Water Collected by Train, ml 16.5 26,7 26.0 -
-tandard Volume of Water Vapor Collected, cubic feet 0.78 1,26 1.22 -
Dry Gas Meter Calibration Factor, dimensionless 1.036 1,036 1.036 -
Sample Volume at Meter Conditions, cubic feet 64.85 bl. ko 69.11 -
Sample Volume at Standard Conditions, cubic feet! §3.21 53.79 59.65 -

Gas _Stream Composition

€02, percent by volume 0.0 0.0 0.0 0.0
02, percent by volume . 20.9 20.9 20.9 20.9
€0, percent by volume . 0.0 . 0.0 0.0 0.0
N2, percent by volume 79.1 79.1 79.1 79.1
Moisture in Gas Stream, percent by volume 1.4 2.3 2,0 1.9
Mole Fraction of Dry Gas 0.986 0.377 0.980 0.981
. Molecular Weight of Dry Gas 28,97 28,97 . 28,97 28.97
Molecular Weight 'of Wet Gas : Lo 2881 - . 28,72 - . 28,75 28.76
Gas Stream Velocity and Volumetric Flow
Static Pressure, inches water -0.49 -0.26 -0.38 -0.38
Ahsolute Pressure, inches mercury 24,00 24,02 24,01 -
Average Temperature, °F 78. 76. 73. ) 76.
Pitot Tube Calibration Coefficient, dimensionless 0.848 . 0.848 0.848 =
Total Number of Traverse Points 32,0 32.0 32,0 =
Velocity at Actual Conditions, feet/second 55.4 55.1 58.8 56.4
Stack/duct Cross-Sectional Area, square feet 29,87 29.87 ' 29,87 =
Volumetric Flow at Actual Conditions, cubic feet/minute 99,200. 98,700, 105,000, 101,000,
Volumetric Flow at Standard Conditions, cubic feet/minute 76,900, 76,300, 82,100, 78,400,
Percent Isokinetic 101.7 103.6 106.8 104.0
Unit/Process Operations Data Monitored by GCA/Technology Dlyiston

lStandard Conditions = 68°F (20°c) and 29.92 inches (760 mm) mercury, dry basis.
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Anaconda Copper Company
Butte, Montana

Table §

Truck Dump Baghouse No. 3~4 Inlet Duct

SUMMARY OF TEST DATA

Test Data'
Test Run Number 1 2 3 Average
Test Date 10-26-79 10-26-79 10-26=79
Test Period 1445 - 1625 1730 - 1845 2037 - 2145

Sampling Data

Sampling Duration, minutes 60.0 60.0 60.0 -
Nozzle Diameter, inches 0.227 0.227 0.227 -
Barometric Pressure, inches mercury 24 .44 24 44 24,44 -
Average Orifice Pressure Differential, inches water 1.69 1,69 1.75 =
Average Dry Gas Temperature at Meter, “F 65. 73. 72, -
Total Water Collected by Train, ml 13.1 10,4 1,4 -
.tandard Volume of Water Vapor Collected, cubic feet 0.62 0.49 0.54 -
Dry Gas Meter Calibration Factor, dimensionless 1.032 1.032 1.032 -
Sample Volume at Meter Conditions, cubic feet 41,91 45,27 45,46 -
Sample Volume at Standard Conditions, cubic feet! 35.68 38,02 38.26 -

Gas Stream Composition

€02, percent by volume 0.0 0.0 0.0 0.0
02, percent by volume 20.9 20,9 20.9 20.9
€0, percent by volume 0.0 0.0 0.0 0.0
N2, percent by volume 79.1 79.1 79.1 79.1
Moisture in Gas Stream, percent by volume 1.7 1.3 1.4 1.5
Mole Fraction of Dry Gas 0.983 0.987 0.986 0.98
Molecular Weight of Dry Gas - . 28,97 . 28.97 28,97 28.97
Molecular Weight of Wet' Gas . : .28,78 . 28.83 28.82 - 28,81
Gas Stream Velocity and Volumetric Flow
Static Pressure, inches water -0.53 -0,65 -0.45 -0,54
Absolute Pressure, inches mercury 24,40 24,39 24,41 24,40
Average Temperature, °F 43, 43, 38. W1,
Pitot Tube Calibration Coefficient, dimensionless 0.848 0.848 0.848 : :
Total Number of Traverse Points 12,0 12,0 12.0 -
Velocity at Actual Conditions, feet/second 45,0 45,2 45,9 5.4
Stack/duct Cross-Sectional Area, square feet 28.27 28,27 28.27 :
Volumetric Flow at Actual Conditions, cubic feet/minute 76,300, 76,700, 77,300. 77,000,
Volumetric Flow at Standard Conditions, cubic feet/minute 64,100, 64,500, 66,400, 65:000.
Percent lIsokinetic 93.3 98.4 96.6 9%.1
Unit/Process Operations Data Monitored by GCA/Technology Division

lStandard Conditions = 68°F (20°C) and 29.92 inches (760 mm) mercury, dry basis.
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Truck Dump Baghouse No. 3-4 Outlet Stack

Anaconda Copper Company
Butte, Montana

Table 6

SUMMARY OF TEST DATA

Test Data
Test Run Number 1
Test Date 10-26~79
Test Period 1445-1630
Sampling Data
Sampling Duration, minutes 64.0
Nozzle Diameter, inches 0.197
Barometric Pressure, inches mercury 24,44
Average Orifice Pressure Differential, inches water 1.03
Average Dry Gas Temperature at Meter, “F Sh4,
Total Water Collected by Train, ml 8.0
standard Volume of Water Vapor Collected, cubic feet 0.38
Dry Gas Meter Calibration Factor, dimensionless 1.036
Sample Volume at Meter Conditions, cubic feet 37.72
sample Volume at Standard Conditions, cubic feet! 32.91
Gas Stream Composition
€02, percent by volume 0.0
02, percent by volume 20.9
CO, percent by volume 0.0
N2, percent by volume. 79.1
Moisture in Gas Stream, percent by volume 1.1
Mole Fraction of Dry Gas 0.983
Molecular Weight of Dry Gas 28.97
Molecular Weight of Wet Gas 28.85
Gas Stream Velocity and Volumetric Flow
Static Pressure, inches water -0.34
Absolute Pressure, inches mercury 24,42
Average Temperature, F ) 55.
Pitot Tube Calibration Coefficient, dimensionless 0.844
Total Number of Traverse Points 32.0
Velocity at Actual Conditions, feet/second 46.6
Stack/duct Cross-Sectional Area, square feet 29.87
Volumetric Flow at Actual Conditions, cubic feet/minute 83,600.
Volumetric Flow at Standard Conditions, cubic feet/minute 69,200,
Percent Isokinetic 104.9

Unit/Process Operations Data

Vstandard Conditions = 68°F (20°¢) and 29.92 inches (760 mm)mercury, dry basis.

Monitored by GCA/Technalogy Division

2
10-26-79
1730-1845

-0.35
24,4
54,
0.844
32.0
4s.9
29.87
82,300.
68,600.

106.6

3

10-26-79 Average
2037-2145
64.0 -
0.197 -
24,44 -
1.1 -
57. -
5.0 -
0.24 -
1.036 -
38.75 -
33.63 -
0.0 0.0
20,9 20.9
0.0 0.0
79.17 L7901
0.70 0.75
0.993 0.992
28,97 28,97
28.89 28,89
-0.27 -0.32
24,42 24,42
51. 53.
0.844 Z
32.0 -
k7.2 46,6
29.87 -
84,600, 83,500.
70,900. 69,600.
1047 1054



Anaconda Copper Company
Butte, Montana
Table 7
Grizzley East Duct
Summary of Test Results

Test Data
Test Number 1 2 3
Test Date 10-25-79 10=-25-79 10-26-79
Test Time 1630-1820 2050-2235 0040-0235
Gas Flow
Standard Cubic Feet/minute, dry 17,400, 19,400. 19,600.
Actual Cubic Feet/minute, wet 22,700, 24,900. 24 ,300.
Particulates
Front Half Acetone Wash
Fraction, g 0.1596  0.1142 0.2483
Filter Catch Fraction, g A 0.3067 0.1198 0.0251
Total Particulates, g 0.4663  0.2340 0.2734
Particulate Emissions]
Grains/dry standard cubic foot? 0.129 0.058 0.068
Pounds/hour 19.2 9.67 11.5

1Based on Total Particulates captured by train,

2Standard Conditions = 68°F and 29.92 inches mercury,

4] -

Average

18,800,
24,100,
0.1740

0.1505

0.3246



Anaconda Copper Company
Butte, Montana
Table 8
Crusher Hood Duct
Summary of Test Results

Test Data
J
Test Number 1 2 3 Average
Test Date 10-25-79  10-25-79  10-26-79
Test Time _ 1638-1843 2047-2226 0040-0238 |
- Gas Flow
Standard Cubic Feet/minute, dry 18,900, 19,200, 19,200. 19,100,
Actual Cubic Feet/minute, wet 24,200, 24,700, 24,200, 24,400,

Partlculates ‘

Front Half Acetone Wash

Fraction, .g 0.3740 0.2108 0.2654. 0.2834
~ Filter Catch Fraction, g - 6.5815 6.5955 Q.3h82_ 5.8417
Total Particulates, g 6.9555  6.8063  4.613  6.1251
Particulate-Emlssionsl
Grains/dry standard cubic foot? 1.55 1.48 1.00 1.34
Pounds/hour 251, 244, 166. 220.

]Based on Total Particulates captured by train,

2Standard Conditions = 68°F and 29,92 inches mercury,

~42a



Anaconda Copper Company
Butte, Montana
Table 9
Crusher Baghouse No, 1-2 Inlet Duct
Summary of Test Results

Test Data

Test Number 1 2 3

Test Date 10~-25-79 10-25-79 10-26-79

Test Time 1638-1835 2045-2230 0045-0250
Gas Flow

Standard Cubic Feet/minute, dry 64,400, 69,300, 69,600,

Actual Cubic Feet/minute, wet 83,300, 89,000. 89,200.
Particulates

Front Half Acetone Wash

Fraction, g 4,5337 3.0514 2.6232

Filter Catch Fraction, g 2,3105 . 4,2701 2.0518

Total Particulates, g 7.1942 7.3215 4,6800

Particulate Emissions]

Grains/dry standard cubic foot? 2.3 2.62 1.69

Pounds/hour 1,549, 1,558, 1,010.

]Based on Total Particulates captured by train,

2Standard Conditions = 68°F and 29.92 inches mercury,

-43-

Average

67,800,

87,200,

3.5211

2.8775

6.3986

2.37
1,372.



Anaconda Copper Company
Butte, Montana
Table 10
Crusher Baghouse No, 1-2 Qutlet Stack
Summary of Test Results

Test Data
Test Number 1 2 3 Average
Test Date 10-25-79  10-25~79 10-26-79
Test Time 1630-1805 2049-2237  0045-0240

Gas Flow
Standard Cubic Feet/minute, dry 76,900, 76,300, 82,100, 78,400,
Actual Cubic Feet/minute, wet 99,200, 98,700. 105,400, 101,100,

Particulates

Front Half Acetone Wash

Fraction, g 0.0166 0.0127 0.0243  0.0180
Filter Catch Fraction, g 0,0021 0.0029 0.0027  0,0026
Total Particulates, g~ - 0,0187 0.0156 .~  0.0275  0.0206

Particulate Emlssions]

Gralns/dry standard cubic foot? 0,005 0.005 0.007 0.006
Pounds/hour 3.58 2.93 5.01 3.84
Baghouse Particulate Removal '
Efficiency, percent 99.77 99.81 99.50 99.69
Visible Emissions3
=15 percent opacity, minutes.
observed 0 - - =
10 percent opacity, minutes
observed % - - -
5 percent opacity, minutes
observed 3 - - -
0 percent opacity, minutes
observed 86% - - -
Unobserved readings, minutes
observed 0 - - -

1Based on Total Particulates captured by train,

2Standard Conditions = 68°F and 29,92 inches mercury.

3Opacity results listed are in minutes of the observed reading during

the test perlod,

~ik-



Anaconda Copper Company
Butte, Montana
Table 11
Truck Dump Baghouse No. 3-4 Inlet Duct
Summary of Test Results

Test Data
Test Number 1 : 2 3
Test Date 10-26-79 10-26-79 10-26-79
Test Time . 1445-1625 1730-1345 2037-2145
Gas Flow
Standard Cubic Feet/minute, dry 64,100, 64,800, 66,400.
Actual Cubic Feet/minute, wet 76,300. 76,700, 77,900.

Particulates

Front Half Acetone Wash

Fraction, g © 0.0809 0.1144  0.0689
Filter Catch Fraction, g 0.3064 0.2205 0.1724
' Total Particulates, g 0.3873 0.3349  0.2413

Particulate Emissions

Grains/dry standard cubic footZ 0.168 0.
Pounds/hour 92.1 75.5 55.4

]Based on Total Particulates captured by train,

2Standard Conditions = 63°F and 29,92 inches mercury,

~45-

Average

65,100,
77,000.

0.0881

0.3212

0.133
74.3



Anaconda Copper Company

Butte, Montana
Table 12

Truck Dump Baghouse No, 3-4 Outlet Stack

Summary of Test Results

Test Data
Test Number 1
Test Date 10-26-79
Test Time 1445-1630
Gas Flow.

Standard Cubic Feet/minute, dry 69,200,
Actual Cubic Feet/minute, wet 83,600,

Particulates

Frént Half Acetone Wash

Fraction, g '0.0373
Filter Catch Fraction, g - 0.0058
Total Particulates, g 0.0431

1

~ Particulate Emissions

Grains/dry standard cubic foot2 0.020
Pounds/hour 12,0
Baghouse Particulate Removal

Efficiency, percent 86.97

Visible Emissions3
= 25 percent opacity, minutes

observed 0
20 percent opacity, minutes

observed 3
15 percent opacity, minutes

observed 3/4
10 percent opacity, minutes

observed 1 3/4
5 percent opacity, minutes

observed 12 1/4
0 percent opaclity, minutes

observed 54 3/4
Unobserved readings, minutes

observed 0

]Based on Total Particulates captured by train,

-2
10-26-79

68,600.
82,300,

0.0298
0.0104

0.0402

3/4
2 1/4
6 1/2

52

2Standard Conditions = 68°F and 29.92 inches mercury.

3

10-26-79
1730-1845 2037-2145

70,900.
84,600.

0.0272
0.0035

0.0307

0.014

8.56

84,55

3Opacity results listed are in minutes of the observed reading during

the test period.
-46-

.Averége

69,600,
83,500.

0.0314
0.0066

0.018
10.5

85.65

3/4

9 3/8
53 3/8



Anaconda Copper Company
Butte, Montana

TABLE 13

PARTICLE SIZE DISTRIBUTION

Run: 1
Date: 10-25-79 ’ Pbar‘(in' Hg.) 24,04
Location: Anaconda Copper Company stack Temp (°F) 74,

Sampling Location: Grizzley East Duct Sample Time (Min.) 5.0

Traverse Point No. Sampled: X-1 Sample Volume (cf) 3.79
Moisture (% HZO) 1.0
Meter Temp (°F) 100.

Flow Setting, AH
(in. H,0) 1.55

Nozzle Diameter (in.)0+179

Sample Flow Rate (at stack conditions): 0.58 cfm

Plate Net Wt. % Cumulative EAD
No. (mg) % (Microns)
1 5.4 48,2 100 12.5
2 3.2 28.6 51.8 8.0
3 1.1 9.8 23.2 5.2
L 0.1 0.9 13.4 3.7
5 0.3 2.7 12.5 2.3
6 0.2 1.8 9.8 1.2
7 0.5 L.5 8.0 0.74
8 O.h4 3.5 3.5 0.49
Backup
Filter 0.0 0.0 0.0 --
TOTAL 1.2

-47-



EFFECTIVE AERODYNAMIC PARTICLE DIAMETER, microns
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Particle Size Distribution
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Anaconda Copper Company
Butte, Montana

TABLE 14

PARTICLE SIZE DISTRIBUTION

Run: 2 .
Date: 10-25-79 Pbar (in. Hg.) 24,04
Location: Anaconda Copper Company Stack Temp (CF) 74,
Sampling Location: Grizzley East Duct Sample Time (Min.) 5.0
Traverse Point No. Sampled: X-9 Sample Volume (cf) 3.74
Moisture (% HZO) 1.0
Meter Temp (°F) 97.
Flow Setting, AH
(in. HZO) 1.55

Nozzle Diameter (in.) 0179

Sample Flow Rate (at stack conditions): 0.58 cfm

Plate Net Wt. 4 Cumulative EAD
No. (mg) 4 (Microns)
i 1.6 32.0 100.0 12.5
2 1.8 36.0 68.0 8.0
3 0.6 12.0 32.0 5.2
L 0.1 2.0 20,0 3.7
5 0.1 2.0 18.0 2.3
6 0.2 4.0 16.0 1.2
7 0.3 6.0 12,0 0.74
8 0.1 2.0 6.0 0.49

Backup
Filter 0.2 4,0 4,0 -

TOTAL 5.0

-4~



EFFECTIVE AERODYNAMIC PARTICLE DIAMETER, microns

Crusher Grizzley East
Particle Size Distribution
Run 2
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Anaconda Copper Company
Butte, Montana

TABLE 15

PARTICLE SIZE DISTRIBUTION

Run: 3

Date: 10-25-79 Pbar_(in. Hg.) 2L, 04

Location: Anaconda Copper Company Stack Temp (°F) 7k,

Sampling Location: Grizzley East Duct  Sample Time (Min.) 5.0

Traverse Point No. Sampled: X-2 Samptle Volume (cf) 3.90
Moisture (% HZO) 1.0
Meter Temp (°F) 97.
F]ow(?:ft;:g), AH .55

Nozzle Diameter (in.) 0.179

Samble Flow Rate (at stack conditions): 0.60cfm

Plate Net Wt. V4 Cumulative EAD
No. . (mg) % (Microns)
1 2.6 53.1 100. 12
2 0.6 12,2 L6.9 7.8
3 0.2 4.1 34,7 5.3
4 0.1 2.0 30,6 3.7
5 0.1 2.0 28.6 2.3
6 0.3 6.1 26.6 1.2
7 0.4 8.2 20.5 0.73
8 0.2 b1 12.3 0.47

Back

Filtor 0.4 8.2 8.2 --

TOTAL 4.9

-51-
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EFFECTIVE AERODYNAMIC PARTICLE DiAMETER, microns

Crusher Grizzley East
Particle Size Distribution
Run 3
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Anaconda Copper Company
Butte, Montana

TABLE 16

PARTICLE SIZE DISTRIBUTION

Run: 1
Date: 10-25-79 | Ppop (in. Hg.) 24,04
Location: Anaconda Copper Company Stack Temp (OF) 70.
Sampling Location: Crusher Hood Duct Sample Time (Min.) 5.
Traverse Point No. Sampled: X-3 Sample Volume (cf)  4.89
Moisture (% HZO) 1.3
Meter Temp (OE) 107
Flow Setting, AH
(in. H,0) 2,65

Nozzle Diameter (in.) 0.242

Sample Flow Rate (at stack conditions): 0.7%Fm

Plate Net Wt. % Cumulative EAD
No. (mg) % (Microns)
1 k5,9 49.6 100, - 11.3
2 31.3 33.8 50,4 7.0
3 7.0 7.6 16.6 4.5
4 2.7 2.9 9 3.5
5 1.4 1.5 6.1 2.1
6 1.2 1.3 4,6 1.1
7 0.6 0.6 3.3 0.64
8 0.8 0.9 2,7 0.43

Backup
Filter 1.6 1.8 : 1.8 -

TOTAL 92.5
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EFFECTIVE AERODYNAMIC PARTICLE DIAMETER, microns

Crusher Hood Duct
Particle Size Distribution
Run 1
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Anaconda Copper Company

Butte, Montana

TABLE 17

PARTICLE SI1ZE DISTRIBUTION

Run: 2
Date: 10-25-79

Location: Anaconda Copper Company

Sampling Location: Crusher Hood Duct

Traverse Point No. Sampled:

X-11

Pbar (in. Hg.)
Stack Temp (OF)
Sample Time (Min.)
Sample Volume (cf)
Moisture (% HZO)
Meter Temp (OF)

Flow Setting, AH
(in. HZO)

Nozzle Diameter (in.)

Sample Flow Rate (at stack conditions): 0,75 cfm

Plate Net Wt.
No. (mg)

ko.9
17.6
8.4
1.3
1.4
0.6
0.6
0.4

O NN Oy N1 W N -

Backup
Filter 1.8

TOTAL 72.9

56.1
24,1
11.5
1.8
1.9
0.8
0.8
0.6

2.4

Cumu]ative

4

100,
43.9
19.8

8.3
6.5
L.6
3.8
3.0

2.4

24,04
70.
5.0
4,89
1.3
107

2,65
0.242

EAD

(Microns)

11.3
7.0
b.5
3.5
2.05
1.05
0.64
0.43



EFFECTIVE AERODYNAMIC PARTICLE DIAMETER, microns

Crusher Hood Duct
Particle Size Distribution
Run 2
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Run: 3
Date: 10-25-79

Location: Anaconda Copper Company

Sampling Location: Crusher Hood Duct

TABLE

Anaconda Copper Company
Butte, Montana

PARTICLE SIZE DISTRIBUTION

Traverse Point No. Sampled: X-6

Pbar,(in' Hg.)
Stack Temp (OF)
Sample Time (Min.)
Sample Volume (cf)
Moisture (% H20)
Meter Temp (°F)

Flow Setting, AH
(in. HZO)

Nozzle Diameter (in.)

. Sample Flow Rate (at stack condftions)£'0.77cfm

Plate Net Wt.
" No. (mg)
1 33.8
2 27.0
3 L,9
L 1.8
5 0.7
6 0.3
7 0.5
8 0.6
Backup
Filter 1.7
TOTAL 71.2

47.5
37.9
6.9
2.5
1.0
0.4
0.7
0.8

2.3

-57-

Cumulative

4

100,
52.5
14,6

7.7
5.2
h.2
3.8
3.1

2.3

24,04
70.
b,
3.99
1.3
103.

2.65
0.242

EAD

(Microns)

1.
6.8
L.6
3.2
2.0
1.0
0.63
0.42
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EFFECTIVE AERODYNAMIC PARTICLE DIAMETER, microns

Crusher Hood Duct
Particle Size Distribution
Run 3
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Anaconda Copper Company
Butte, Montana

TABLE 19

PARTICLE SIZE DISTRIBUTION

Run: 1

Date: 10-26-79 Pbar:(in‘ Hg.)
Location: Anaconda Copper Company stack Temp (°F)
Sampling Location: No. 1=2 Baghouse InletSample Time (Min.)
Traverse Point No. Sampled: A-8 Sample Volume (cf)

Moisture (% HZO)
Meter Temp (°F)

Flow Setting, AH
(in. HZO)

24 4k

73.
4.0
2.26
1.6

0.84

Nozzle Diameter (in.)- 0.179

Sample Flow Rate (at 'stack conditions): 0.48cfm

Plate Net Wt. ¥4 Cumulative
No. (mg) 4
1 - 214,2 93.4 100.
2 3,2 1.4 6.6
3 8.7 3.8 5.2
N 1.4 0.6 1.4
5 0.5 0,2 0.8
6 0.5 0.2 0.6
7 0.2 0.1 0.4
8 0.1 0.1 0.3
Backup _
Filter 005 0-2 0.2
TOTAL 229.3

=59~

EAD

(Microns)

14,0
8.6
5.6
4.0
2.6
1.3
0.82
0.55



-09-

microns

EFFECTIVE AERODYNAMIC PARTICLE DIAMETER
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“Anaconda Copper Company
Butte, Montana

TABLE 20

PARTICLE SIZE DISTRIBUTION

Run: 2

Date: 10-26-79 Pbar:(in' Hg.)
Location: Anaconda Copper Company stack Temp (°F)
Sampling Location: No. 1-2 Baghouse InletSample Time (Min.)
Traverse Point No. Sampled: B-8 Sample Volume (cf)

Moisture (% HZO)
Meter Temp (°F)

Flow Setting, AH’

(in. H20)

Nozzle Diameter (in.)

Sample Flow Rate (at stack conditions): 0.48cfm

Plate Net Wt. % Cumulative
No. (mg) %
1 "~ 134, 88.9 100,
2 12,2 8,0 11,1
3 2,2 1.5 3.1
4 0.9 0.6 1.6
5 0.b 0.3 1.0
6 0.2 0.1 0.7
7 0.3 0.2 0.6
8 0.2 0.1 0.b
Backup
Filter O.b 0.3 0.3
TOTAL 150.8

-61-

24 4h
73.
3.0
1.67
1.6
50.

0.84
0.179

EAD

(Microns)

14,0
8.6
5.6
4.0
2.6
1.3
0.82
0.55
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Anaconda Copper Company
Butte, Montana

TABLE 21

PARTICLE SIZE DISTRIBUTION

Run: 3

Date: 10-26-79 . Pbar.(in' Hg.)
Location: Anaconda Copper Company Stack Temp (°F)
Sampling Location: No. 1-2 Baghouse InletSample Time (Min.)
Traverse Point No. Sampled: A-1 Sample Volume (cf)

Moisture (% HZO)
Meter Temp (°F)

Flow Setting, AH
(in. H20)

24 . bl

73.
3.0
1.61
1.6

0,84

Nozzle Diameter (in.) 0.179

Sample Flow Rate (at stack conditions): 0.46cfm

Plate Net Wt. % Cumulative
No. (mg) 4
1 - 195.9 96.6 100.
2 h.5 2,2 3.4
3 1.4 0.7 1.2
I 0.2 n.1 0.5
5 0.1 0.05 0.4
6 0.1 0.05 0.35
7 0.1 0.05 0.3
8 0.4 0.2 0.25
Backup
Filter 0.1 0.05 0,05
TOTAL 202.8

-63-

EAD

(Microns)

13.8
8.8
5.9
4.1
2.7
1.3
0.9
0.6
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microns

EFFECTIVE AERODYNAMIC PARTICLE DIAMETER,
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TABLE 22

Anaconda Copper Company
Butte, Montana

PARTICLE SIZE DISTRIBUTION

Rdn: 1
Date: 10-25-79

Location: Anaconda Copper Company

Traverse Point No. Sampled:B-6, A-6

Pbart(in' Hg.)
Stack Temp (°F)
Sampling Location: No. 1-2 Baghouse Outlefample Time (Min.)
Sample Volume (cf)
Moisture (% HZO)
Meter Temp (°F)
Flow Setting, AH

(in. HZO)

2.1

Nozzle Diameter (in.)0.232

'Sampfe Flow Rafe4(at stack conditions): 0,69cfm

Plate Net Wt.
No. (mg)

- 1.3
0.8
0.3
0.5
0.3
0.3
0.6
0.5

00 ~N O I B W N -

Backup
Filter 0.5

TOTAL 5.1

25.5
15.7
5.9
9.8
5.9
5.9
11.8
9.8

9.7

-65=- .

Cumulative

4

100,
74.5
58.8
52.9
43,1
37.2
31.3
19.5

9.7

EAD

(Microns)

11.5
7.2
4,8
3.b
2.2
1.1
0.66
0.45
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EFFECTIVE AERODYNAMIC PARTICLE DIAMETER, microns
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Particle Sizg Distribution
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Anaconda Copper Company
Butte, Montana

TABLE 23

PARTICLE SIZE DISTRIBUTION

Run: 1

. 10-26- i
Date: 79 Pbar-('n° Hgé)
Location: Anaconda Copper Company Stack Temp ( F)

Sampling Location: No. 3-4 Baghouse InletSample Time (Min.)

Traverse Point No. Sampled: X-4 Sample Volume (cf)
Moisture (% H20)
Meter Temp (°F)

Flow Setting, AH
(in. HZO)

24, 4l
ko.
15,
12.06
1.5
7h.

~

1.9

Nozzle Diameter (in.) 0.227

Sample Flow Rate (at stack conditions): 0.66¢cfm

Plate Net Wt. % Cumulative
No. (mg) 4
1 " 3.3 11.8 100.0
2 6.4 22.9 88.2
3 8.1 29, 65.3
4 4.6 16.5 36.3
5 2.2 7.9 19.8
6 0.7 2.5 11.9
7 0.7 2,5 9.4
8 0.8 2.9 _6.9
Backup : ]
Filter 1.1 4,0 4,0
TOTAL 27.9

EAD

(Microns)

11.4
7.2
k.9
3.b
2.1
1.1
0.65
0.4k



EFFECTIVE AERODYNAMIC PARTICLE DIAMETER, microns
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Anaconda Copper Company
Butte, Montana

TABLE 24

PARTICLE SIZE DISTRIBUTION

Run: 2
Date: 10-26-79 Pbarx(in' Hgf) 24 44
Location: Anaconda Copper Company stack Temp (°F) 40,
Sampling Location: No. 3-k Baghouse InletSample Time (Min.) 15.
Traverse Point No. Sampled: X-6 Sample Volume (cf) 12.25
Moisture (% HZO) 1.5
- Meter Temp (°F) 74,
Flow Setting, AH
(in. HZO) 1.9

Nozzle Diameter (in.) 0.227

Sample Flow Rate (at stack conditioné)ﬁ 0.67cfm.

Plate Net Wt. % Cumulative EAD
No. (mg) 3 (Microns)
1 2,2 10.5 100, 1.4
2 4,4 21,1 89.5 7.9
3 6.8 32.5 68.4 . 4,9
4 3.7 17.7 35.9 3.4
5 0.9 1{03 18.2 2.]
6 0.6 2.9 13.9 1.1
7 0.7 3.4 1.0 0.65
8 0.‘* 1.9 ) 7.6 o.l’h

Backup

Filter 1.2 5.7 5.7 -

TOTAL 20.9

-69-
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Anaconda Copper Company
Butte, Montana

TABLE 25

PARTICLE SIZE DISTRIBUTION:

Run: 3
Date: 10-26-79 ‘ Pbaru(in' Hgf) 24 44
Location: Anaconda Copper Company Stack Temp (OF) ko,
Sampling Location: No. 3-4 Baghouse Inlet Sample Time (Min.) 15,
Traverse Point No. Sampled:Y=5 Sample Volume (cf) 12.23
Moisture (% H20) 15.
Meter Temp (°F) 76.
Flow Setting, AH .
(in. HZO) 1.9

Nozzle Diameter (in.) 0.227

Sample Flow Rate (at stack éoﬁdffions): 0.67cfm

Plate Net Wt. 2 Cumulative EAD
No. (mg) - 4 (Microns) - -~
1 3.6 15.5 100, 1.4
2 5.2 22,4 84.5 7.9
3 7.6 32.8 62.1 4,9
A 2.1 9.1 29.3 3.4
5 1.7 7.3 20.2 2.1
6 0.5 2,2 12.9 1.1
7 0.5 2,2 10,7 0.65
8 0.8 3.5_ 8.5 0.4k

Backup

Filter 1.2 5.0 | 5.0 --

TOTAL 23,2



EFFECTIVE AERODYNAMIC PARTICLE DIAMETER, microns

No. 3-b4 Baghouse Inlet
Particle Size Distribution
Run 3
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Anaconda Copper Company
Butte, Montana

TABLE 26

PARTICLE SIZE DISTRIBUTION

Run: 1
Date: 10-25-79 Pbari(in' Hg.)
Location: Anaconda Copper Company Stack Temp (°F)

Sampling Location: No. 3-4 Baghouse OutleSample Time (Min.)

Traverse Point No. Sampled: A=6 Sample Volume (cf)
Moisture (% HZO)
Meter Temp (°F)

Flow Setting, AH
(in. HZO)

24,04
52,
90,
82.72
0.75
82.

2.2

Nozzle Diameter (in.) 0.197

Sample Flow Rate (at stack conditions):0.75 cfm

Plate Net Wt. % Cumulative
No. - (mg) - b4
1 11,3 35.0 100.
2 10,7 33,1 65.
3 5.5 17.0 31.9
4 1.8 5.6 14,9
5 1.0 3.1 9.3
6 0.5 1.6 6.2
7 0.4 1.2 4.6
8 0.3 0.9 3.b

Backup

Filter 0.8 2.5 2.5

TOTAL 32.3

EAD

(Microns)

11.2
6.8
L.5
3.2
2,0
1.0
0.62
0.42
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EFFECTIVE AERODYNAMIC PARTICLE DIAMETER, microns

No. 3-4 Baghouse Outlet
Particle Size Distribution
Run 1

0.]
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CUMULATIVE PERCENTAGE
(% By Weight Less Than .Dlameter)
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fate:

SUMIARY OF VISIBLE EMISSIONS

October 25-26, 1979 '

Table 27
Type of Plant: Copper mine

Location of Discharge: Fast Grizzley

ight of Point of Discharge: 10-20' above flr.Description of Sky: N/A~

ape of Discharge: Grizzley chute

nd Direction: M/A Wind VEIOCitY: N/A
Color of Plume: N/A Detached Plume: N/A
server No.: N/A Duration of Observation: 5-1/b4 hours
stance from'Observer to Discharge Point:
Direction of Dbserver from Discharge Point:
ight of Observation Point; __ 10' above discharge point
'scrlptlon of '‘Background: Grey metal walls
SUMMARY OF AVERAGE OPACITY
Set Time Opacity Set Time Opagity
Pumber Start End Sum -Average Number Start End Sum Average
1 1630 1636 0 0 - 21 2056 | 2102 0 0
2 1636 1642 0 0 22 2102 | 2108 0 0
3 1642 1648 | 80 6.7 23 2108 | 2114 0 0
4 1648 1654 0 o - 24 2114 | 2120 0 0
5 1654 1700 0 0 25 2120 2126 0 0
6 1700 1706 0 0 26 2126 | 2132 0 0
7 1706 1712 0 0 27 2132 2138 0 0
8 1712 1718 0 0 28 2138 | 2144 0 0
9 1718 1724 0 0 29 2144 2150 0 0
10 1724 1730 0 -0 30 2150 " 2156 0 0
n 1742 1748 0 0 31 2156 2202 0 0
12 17_‘08 . 1754 . 0 0. 32 2202 2208~ 0 0
13 1754 - 1800 0 0o . 33 2208 2214 0 0
14 1800 1806 0 0 34 2214 2220 0 0
15 1806 1812 0 0 35 2220 2226 0 0
16 1812 1818'| o 0 36 0040 | o046 0 0
17 1824 | 1830 0 0 37 0046 | 0052 0 0
18 1830 1836 0 0 38 0052 | 0058 0 0
19 1836 1842 0 0 39 0058 o104 0 0
20 2050 2056 0 0 Lo 0104 0110 0 0
®Metch Showing How.Opacity Varied with Time:
8
' bpacity_ e e o B
[ o
L
2
o 1 l:u' 2 hrs- 3 ?‘n‘s L hrs
Time, Hours.




SUMMARY OF VISIBLE EMISSIONS
Table 27 (contd)

Date: October 25-26, 1979 Type of Plant: Copper mine
Type of Dischurge: Grizzley chute

Location of Discharge: East grizzley

Height of Point of Discharge: 10-20' above flrDescription of Sky: N/A

Wind Direction: N/A ' '~ Wind Velocity: N/A
Color of Plume: N/A Detached Plume: N/A
Observer No.: H7A Duration of Observation: 5-1/4 hours

Distance from'Observer to Discharge Point: 10!

Direction of Observer from Discharge Point:  East

Helght of Observation Point; 10' above discharge point

Descriptlion of '‘Background: Grey metal walls
SUMMARY OF AVERAGE OPACITY l
Set Time Opacity Set - Time Opagity i
Number Start End Sum Average Number Start End Sum Averagel
l —
1 0110 0116 0 0 - 21
2 0116 0122 0 0 22
3 0122 0128 30 1.5 23
4 0128 | o134 0 0 24
5 0134 0140 0 ) 25
6 0140 0146 0 0 26
7 0146 0152 o - 0 27
8 0152 0158 0 0 28
9 0158 - 0204 0 0 29
10 0204 0210 0 0 30
1 0210 0216 0 0 31
12 | o216 0222 0 0 32
13 0222 0228} 0o | o - | 33
14 34
15 . 35
16 ‘ 36
17 _ ) 37
18 ) 38
19 ' 39
20 4o
Sketch Showing How.Opacity Varied with Time:
8
Opacity 6 . L )
(%) - — -
t_
A -
2 -
0 o 1 hr 2 hrs ' 3 hrs 4 hrs
0 Time, Hours ' ’
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SUMNARY OF VISIBLE EMISSIONS

Table 28
™:ie: October 25-26, 1979 Type of Plant:
Type of Dischaige: Grizzle

Location of Discharge: grizzlev west

10-20' above flrDescription of Sky: N/A

’ight of Point of Discharge:

-.77-

nd Direction: N/A Wind Velocity: N/A
Color of Plume: HN/A Detached Plume: N/A
server No.: N/A Duration of Observation: 4 hours
,stance from'Observer to Discharge Point: _ 30’
Direction of Observer from Discharge Point: East
ight of Observation Point: 5' above ‘discharge point
mscrlption of ‘Background: Grey metal walls
r .
SUMMARY OF AVERAGE OPACITY
Set Time Opacity Set Time Opagity
umber Start End Sum Average Number Start End Sum Average
1 1656 1702 0 0 - 21 2200 2206 0 0
2 1702 1708 0 0 22 2206 2212 0 0
3 1708. 1714 0 0 23 2212 2218 0 0
4 1721 172771 © 0 24 2218 2224 0 0
5 171 1747 0 0 25 0040 0046 0 0
6 1747 1753 0 0 26 0046. 0052 0 0
7 1753 1759 0 0 27 0052 0058 0 0
8 1759 1805 0 0 28 0058 0104 0 0
9 1805 1811 0 0 29 o104 - o110 0 0
110 1822 1828 0 0 30 0115 " 0121 105 L. 4
M 1830 1836 0 ] 31 0121 0127 | 95 L5
r12 2106. 2112 0 0 32 0127 0133 L5 1.9
113 2112 2118 .0 0 33 0139 | 0145 0 o .
14 2118 2124 0 0 34 0153 0159 . 0 0
15 2124 2130 | © 0 35 0159 0205 0 0
16 2130 2136 0 0 36 0205 0211 0 0
17 2136 2142 0 0 37 0211 0217 0 0
18 2142 2148 0- 0 38 0217 0223 0 0
19 2148 2154 0 0 39 0223 0229 0 0
20 2154 2200 0 0 Lo 0229 0235 0 0
[ . .
metch Showing How.Opacity Varied with Time:
8
‘pacity b .
(%)
¢ b
2
0 1he 2 hr 3 hr 4 hr
0 ' Time, Hours




SUMMARY OF VISIBLE EMISSIONS

Table 29
Date: October 25-26, 1979 Type of Plant: Copper mine -
Type of Discharge: Process hood Location of Discharge: Crusher hood ,
Height of Point of Discharge: Gréund level Description of Sky: _
Wind Direction: N/A Wind Velocity: N/A
Color of Plume: Brown Detached Plume: N/A ]
Observer No.: N/A Duration of Observation:Approximately 4=1/2 houss

Distance from Observer to Discharge Point: 5! B
Direction of Observer from Discharge Point:East
Helght of Observation Point: Ground level _

Description of ‘Background: Indoors _ ' -
SUMMARY OF AVERAGE OPACITY
Set Time Opaclty Set Time Opagity
Number | Start End Sum Average Number Start End Sum Averagq
1 1645 1651 135 5.6 - 21 2120 2126 L5 1.9
2 1651 1657 10 - 0.4 22 2126 2132 15 0.6 |
3 1657 1703 110 4.6 23 2132 2138 5 0.2 i
L 1703 1709 30 1.3 24 2138 2144 20 0.8 :
5 1709 1715 55 2.3 25 2144 2150 40 1.7
6 1720 1726 25 1.0 26 2150 2156 80 3.3
7 1726 1732 30 1.9 27 2156 2202 25 1.0
8 1745 1751 Lo . 1.7 28 2202 2208 300 12.5 i
9 1751 1757 ho - 1.7 29 2208" 2214 110, 4.6
10 1757 1803 5 0.2 30 2214 2220 | - 55 2.3
1 1803 1809 0 0 31 2220 2226 0
12 1809 1815 15 0.6 32 0036 | 0042 . 5 0.2
13 1821 1827 65 2.7 33 | oo42 0048 45 1.9
14 1827 1833 Lo 1.7 34 oo48 | oosh 30 1.3
15 1833 1839 . 60 2.5 35 0054 0100 0 0
16 2050 2056 15 0.6 36 0111 0117 195 8.1
17 2056 2102 20 0.8 . - 37 0147 0153 20 0.8
18 2102 2108 10 0.4 38 0153 0159 5 0.2
19 2108 2114 10 0.4 39 0159 0205 4o 1.7
20 2114 2120 80 3.3 Lo 0205 0211 15 0.6
Sketch Showing How.Opacity Varied with Time:
12 ]
Opacity _ SRR 1 I
(%) 9 — - )
L | . N
s[1 M _ S -
LJ .LJ_LJ"-——L_Ar_I—LJ-L_r—L__‘ }'L_L_r_rJ'L_ | _1_J_1ﬁ
0 1 _hr : 2 hrs 3 hrs L heg
0 ) Time, Hours
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SUMNMARY OF VISIBLE EMISSIONS
Table 29 (contd)

fate: October 25-26, 1979 Type of Plant: Copper mine

‘pe of Discharge: Process hood - Location of Discharge: Crust hood—
ight of Point of Discharge: ground level Description of Sky:
nd Direction: N/A Wind Velocity: N/AA

Color of Plume: Brown Detached Plume: y/a '

lserver No.: N/A Duration of Observation: Approximately 4=1/2 hours
stance from'Observer to Discharge Point: &t |

Direction of Observer from Discharge Point: East
ight of Observation Point: Ground level

scription of ‘Background: Indoors
SUMMARY OF AVERAGE OPACITY
Set Time Opacity Set - Tjme Opagity
lumber Start |- End Sum Average Number Start End Sum Average
! 0211 0217 0 0 .21
2 0217 0223 0 0 22
3 0223 0229 5 0.2 23
4 0229 0235 | 45 2.3 24
5 25
6 26
7 27
8 28
9 29
10 ) : 30
1 . 31
12 . : i _ 32
13 : . 1 33 -
14 34
15 , 35
16 36
17 - 37
18 : 38
19 39
| 20 ) Lo

Wetch Showfng How.Opacity Varied with Time:

!

E 12
pacity et e -
() ?
v 6
- 3
0o T hr 2 hrs 3 hrs h:hrs
0 ' Time, Hours



SutiiaRY OF VISIBLE EMISSIONS

Table 30
_u,c October 25, 1979 Type of Plant: Copper mine
rype of Discharge: atack Location of Discharge:Ng, 1-2 baghnuse_nuzlan__
Height of Point of Discharge: 15 above roof Description of Sky: N/A
Wind Direction: S.E. Wind Velocity: 10-30 ‘
Color of Plume: Gray Detached Plume: N/A
Observer No.: N/A Duration of Observation: 1-1/2 hours

Distance from'Observer to Discharge Point: 50'
Direction of Observer from Discharge Point: South-west of stack

Height of Observation Point: Leve! with 1ip of stack
Description of ‘Background: Multicolored mine wall

SUMMARY OF AVERAGE OPACITY
Set Time Opacity Set : Tjime Opacity
Number Start End Sum Average Number Start End Sum Averagﬂ
1 1630 1636 0 0 21
2 1636 1642 10 0.4 22
3 1642 1648 0 0 23
L 1648 . 1654 10 . 0.4 24
5 1654 1700 10 0.4 : 25
6 1700 1706 0 Q 26
7 1706 1712 15 0.6 27
8 1712 1718 o Q 28
g9 1718 1724 10 Q.4 29
10 1724 1730 0 0 30
n 1730 1736 Q Q 31
12 1736 1742 0 0 32
13 | 1742 1748 { 10 | . Q.4 "33
14 1748 1754 0 0:-- 34
15 1754 1800 15 0.6 35
16 36
17 : 37
18 ' . 38
19 39
20 Lo -

Sketch Showing How.Opacity Varied with Time:

0.8..
Opacity
(z) 0.6
) 0.4
0.2
’ g S
Y 1 _hr
Y Time, Hours
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SUMMARY OF VISIBLE EMISSIONS

Table 31
Date: October 26, 1979 Type of Plant: Copper mine
Type of Discharge:Open dump pits Location of Discharge: Truck dump area
:ight of Point of Discharge: N/A Description of Sky: Partly cloudy
d Direction: N.W. Wind Velocity: 15-30 mph
Color of Plume: White Detached Plume:” No
ierver No.: N/A Duration of Observation:Approximately 3 hours
tance from'Observer to Discharge Point:  20'

Direction of Observer from Discharge Point: North-east
!ght of Observation Point; 10! above pits

cription of ‘Background: _ Ground

SUMMARY OF AVERAGE OPACITY
' et Time Opaclty Set . T me'l Opagity
‘ Ember Start End Sum Average Number . Start End Sum Average
1 1450 1456 25 1.0 21 1721 1727 15 0.6
2 1456 1502 80 3.3 22 1727 1733 30 1.3
3 1502 1508 70 2.9 23 1733 1739 10 0.4
i 1508 1514 55 . 2.3 24 1739 1745 80 3.3
5 1514 1520 20 0.8 25 1745 17517 75 3.1
6 1520 1526 L5 1.9 26 - 11751 1757 15 0.6
7 1526 1532 30 1.3 27 1757 .~ 1803 25 1.0
8 1532 1538 95" 4.0 28 1803 1809 15 0.6
9 1538 1544 100 4,2 29 1809 1815 65 2.7
10 1615 1621 Q 0 30 '
11 1621 1627 25 1.0 31
12 1627 1633 8a 3.3 32
13 1633 | 1639 30 1.3 33 -
14 1639 1645 - 35 1.5 34
15 1645 1651 | @ 0 35
16 1651 1657 25 1.0 36
17 1657 1703 Q 0 37
18 1703 1709 155 6.5 38
19 1709 1715 0 0 39
—20 1715 1721 55 2.3 )
N .
wetch Showing How.Opacity Varied with Time: |
. [
pacity S = N SN e (O T o P8
%) - t —— - ' :
2 i ' .
T -
- ‘ s = !
(4] 1 hr 2 hrs 3 _hrs

0 Time, Hours
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Date:

October 26, 1979

SUMNMARY OF VISIBLE EMISSIONS

Tabl 2
2 eTépe of Plant:

Type of Discharge:
"Height of Point of Discharge: 15! above roof
Wind Direction:
Color of Plume:
Observer No.:

Stack

South

Wind Velocity:

Gray

N/A

Distance from Observer to Discharge Point: 100'-150'

Direction of Observer from Discharge Point:West of stack

Copper mine

Location of Discharge:3 .4 baghouse outlet

Description of Sky:Partly cloudy - cloudy

20-30 mph

Detached Plume: No

Height of Observation Point; Level with 1ip of stack

Description of '‘Background:"

MuTticolored mine wall

Duration of Observation:Approximately 2-1/4 hou:s_

SUMMARY OF AVERAGE OPACITY
Set Time Opaclity Set ‘ Time Opagity
Number Start End Sum Average Number Start End Sum Average J
1 1445 | 1451 Q Q - 21 1826 1832 30 1.3
2 1451 1457 15 0.6 22 1832 1838 10 0.5
3 1457 1503 3Q 1.3 23
b 1503 1509 0 . 24
5 1509 1515 20 0.8 25
6 1515 1521 Q Q 26
7 1521 1527 65 . 2,7 27
8 1527 1533 55 2.3 28
9 1533 1539 0 0 29
10 1539 1545 80 3.3 30
1 1619 1625 25 1.0 31
12 1625 1631 110 L6 32
‘13 1726 1732 20 0.8 . 33
14 1732 1738 5 0.2 34
15 1738 1744 .95 L.a 35
16 1744 1750 10 Q.4 36
17 1802 1808 Q 37
18 1808 1814 . 4Q. 1.7 38
19 1814 1820 0 39
20 1820 1826 95 4,0 Lo
' _
Sketch Showing How.Opacity Varied with Time:
4 ]
Opacity e - e I T N
(2) Ty —=F -
I —
n—l—‘ 1 1 l—' ]
0 1 hr 2 hrs 3 hrs

Time, Hours
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05te:

October

26, 1979

SUMNMARY OF VISIBLE EMISSIONS

Table 33

e of Discharge: Con

T .
:igght of Point of Discharge:
d Direction:

S.W,

8q*

pieee

Type of Plant:
Location of Discharge:

Copper mine

Loarse ore stockpile

Description of Sky: Quercast

Wind Velocity:

10-15

Color of Plume: Wnite-Grey Detached Plume: pgo
!server No.: N/A Duration of Observation: 3 hours
stance from'Observer to Discharge Point: 150
Direction of Observer from Discharge Point: West
Ight of Observation Point: 65'
Icrlpt!on of ‘Background: _ Nearby mountain
SUMMARY OF AVERAGE OPACITY
Set Time Opacity Set Time Opagity
umber Start End Sum Average Number Start End Sum Average
1 1400 | 1406 | 55 2.3 21 1636 | 1642 | 150
2 1406 h12. | 145 6.0 22 1642 1648 125 g;g»
3 1412 1418 | 140 5.8 23 1648 1654 145 6.0
4 1426 1432 | 145 6.0 2h 1654 1200 155 6.5
5 1432 1438 125 5.2 25 1700 1706 310 12.9
6 1438 | 1ukh | 130 5.4 26 1706 | 1712 | 350 | 14.6
7 1450 1456 135 . 5.6 27 1712 1718 305 12.7
: :égg 1208 220 | 1.7 28 1718 | 1726 | 255 | 1006
9 150 265 11.0 29 1724 1
10 1515 1521 | 200 8.3 30 7 - 1730 250 10.4
" 1521 1527 | 165 6.9 31
12 1527 1333 | 145 6.0 32
13- |- 1533 | 1533 | 140 5.8 33 .
14 1539 1545 150 6.3 34
15 1545 1551 koo 16.7 35
16 1557 1557 330 13.8 36
17 1557 1603 305 12.7 37
18 1603 1609 | 270 11.3 38
19 1609 1615 | 355 14,8 39
20 1630 1636 160 6.7 Lo

®etch Showing How.Opacity Varied with Time:

20

._q)pacity_ .

(@)

10

5

0

1 5'—' CURTIITRESTIIOINS 1ot T s s o= memreeees . =
L_L—1___,__ LQL-J-£_J-l
r L L 1
1 hr 2 hrs 3 hrs .
0 Time, Hours
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SUMMARY OF VISIBLE EMISSIONS

Table 34

Type of Plant: Copper mine

Date October 26, 1979

Type of DTscharge: Convevor belt discharge
Height of Point of Discharge: 65' ’

Description of Sky: N/A

Location of Discharge:Coarse ore transfer pain

Wind Direction: N/A Wind Velocity: N/A
Color of Plume: N/A Detached Plume: N/A
Observer No.: N/A Duration of Observation: 3 hours
Distance from Observer to Discharge Point: 15"
Direction of Observer from Dlscharge Ponnt
Height of Observation Point: 5!
Description of Background: Indoors
SUMMARY OF AVERAGE OPACITY
Set Time Opacity Set Tjme Opagity
Number Start End Sum Average Number Start End Sum Average!
1 1850 1856 0 0 21 2120 2126 0 0
2 1856 1902 0 0 22 2126 2132 0 0
3 1902 - 1908 0 0 23 2132 2138 0 0
4 1908 1914 0 0 24 2138 2144 0 0
5 1914 1920 0 0 25 2144 2150 0 0
6 1920 1926 0 0 26 2150 2156 -0 0
7 1926 1932 0 0 27 2156 2202 .0 0
8 1932 1938 0 Q 28 2202 2208 0 0
9 1938 1944 Q 0 29 2208 2214 0 0
10 1944 1950 0 0 30 . 2214 2220 0 0
11 2000 2006 Q Q 31
12 2006 - 2012 0 0 32
13 2012 © 2018 "0 0 33
14 2018 2024 0 Q - 34
15 2024 2030 0 0 35
16 2030 2036 0 0 36
17 2036 2042 Q 0 37
18 2042 . 2048 0 0 38
19 2048 2054 0 0 39
20 2054 2100 0 0 Lo

Sketch Showing How Opacity Varied with Time:

Opacity
(%)

& O o

1 hr

2 hrs

3 hrs

Time, Hours
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Table 35

Mean Fugitive Emission Values

Mean fugitive emission values (% frequency emission) for three tests
at each location are presented. Values are given for each observer.

Crusher Grizzley East

Observer 1 Test Mean
Test 1 0.0 0.0
Test 2 0.0 0.0
Test 3 0.29 0.29
Slte Mean 0.09 0.09

Crusher Grizzley West

Observer 1 Test Mean
Test 1 0.42 0.42
Test 2 0.0 _ 0.0
Test 3 4,06 4,06
Site Mean 1.49 : 1.49

Crusher Hood Area

Observer 1 Test Mean
Test 1 21,34 21.34
Test 2 31.73 31.73
Test 3 15.59 15.59
Site Mean 22,839 22.39

Fine Ore Feeder*

Observer 1 Test Mean
Test 1 0.0 0.0
Test 2 0.0 0.0
Site Mean 0.0 0.0

*11lumination = 4 foot-candles. Ten foot-candles is the level con-
sidered necessary for proper application of the method.
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Test
.Test
Test

Site

Test
Test
Test

Site

Test
Test
Test

Site

—_

Mean

u—y

Mean

pam—y

Mean

Table 35
(continued)

Truck Dumping Area

Observer 1

15,44
18.75
15.42
16.54

Coarse Ore Stockpile

Observer 1

38. 14
100,00
100.00
96.05

Coarse Ore Transfer Point

Observer 1

[eNeNe
[eoNeNe

-86-

Test Mean

15. 44
18.75
15.42

16.54

Test Mean

83.14
100.00
100.00

.96.05

Test Mean
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Appendix A

Raw Test Data
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS =y
euant _ A CondA  CoPPER _
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PRELIMINARY VELOCITY TRAVERSE

pLANT A /VA Coﬂﬁﬂ c omﬁﬂ

paTe _+4/2¢ /19

LocaTion &R 432LY

STACK 1D, _3& %

BAROMETRIC PRESSURE. in. Hg
STACK GAUGE PRESSURE, in. H,0

~/-6

OPERATORS H08 NVéumV |, AVE RALSTN

TRAVERSE | VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER | Wpg). in.Hy0 (Tg), °F
T 6% | 1§

- - 2K n
3 90 ?
¢ 92 | K
rs 994 | &
? 14 &3
£ LS 18
Q /-9 g2
(¢ /-3 1]
T 1Y 3 ll
12 1.6 J
13 /-¢ J0
1y 1.5 | %0
s 1.6 [ go
16 [Y | T
17 1.2 79
£ .91 79
AVERAGE | |.1236 11°

-
.

A/MTCC/‘7Z
#5

\ SCHEMATIC OF TRAVERSE POINT LAYOUT

N

VELOCITY

TRAVERSE - STACK
POINT HEAD TEMPERATURE
NUMBER Qpg). inHy0 (T,). °F

1 .75 777

* S 7°

S i3 76

4 it 76

s %6_ 76

[ . 75
7 919 75

& 26 75

9 /-1 YN

I }.2 15 .

l 1.25 75

12 1-2 15 . -

13| /-2 7S

ey | /-3 €

s (/3 5

16 L3 | 15
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¥4 [.-.l a5
AVERAGE || 1236 T17°




'NOMOGRAPH DATA

PLANT _ANALa DA CopreR
pate 10l 241"y

SAMPLING LOCATION BRI Z2LY
CONTROL BOX NO. _ AUcTecH ¥E

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. Hy0 g [1.3%R
AVERAGE NETER TENPERATURE (AVBIENT+20°F\LF | Tnge | (00 O
PERCENT MOISTURE IN GAS STREAN BY VOLUNE By | 570
BAROMETRIC PRESSURE AT METER. in Hg P

STATIC PRESSURE IN STACK. in. Hg

(Pp£0.073 x STACK GAUGE PRESSURE in in. Hy0) P,

RATIO o? STATIC PRESSURE TO METER PRESSURE " ’n | Joo
AVERAGE STACK TEMPERATURE, °F T | 17 )
AVERAGE VELOCITY HEAD. in. H,0 Mag | 11230
MAXIMUM VELOCITY HEAD. in. H,0 pmax. | |G

C FACTOR 112
CALCULATED NOZZLE DIAMETER. in. ‘ . 148

ACTUAL NOZZLE DIAMETER. in. <158
REFERENCE Jp. in. &20 ' Ty _37
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pLANT ANACon DA ~oPPER

DATE __j0]25)19

SAMPLING LOCATION [

CRUSHER)
sanpE TYpe _PARTICULATE (£ PA rAetHsd

RUN NUMBER __| L er
OPERATOR _&;L_%%%b_w_/[,_f{ ZINF
ANBIENT TENPERATURE

" FIELD DATA

“9)

NOZZLE1.D.

ASSUMED MOISTURE, % _3 7o

SAMPLE BOX NUMBER

METER BOX NUMBER g
METER aH, 1.

C FACTOR

fel 2

PROBE LENGTH AND Em t ! QopesSILICATE

s:non::smc messuns_?_':l%_o_"f;_ -5 5“&5‘; PITOT TUBE FACTOR 55 . 346
S VE prcese o Lyt .o
L , o
READ AND RECORD ALL DATA EVERY Z=5 _ mINUTES “F: 3 ,»qog
TRAVERSE CLOCK TIME|  GAS METER READING VELOCITY. | ORIFICE PRESSURE |  STACK DAY GAS NETER puMp | sAMPLEBOX |  IMPINGER’
POINT | ount inG A vg). 13 HEAD DIFFERENTIAL | TENPERATURE |  TEWPERATURE VACUUM. | TEMPERATURE, | TEMPERATURE,
NUNBER | ie min CLOCK) - | tapg). in. H,0 1aH), is. H0) (T,).F P Ep—— in. Hg °F °F :
o 30| Y45%.LA6 ‘ DESIRED | ACTUAL (Tm jg). °F | (T o). F 250325 | <o
! 2.5 457./ /-/ LES | /85 74 1 Y6 7-0 | Zso
2 |5 _ 45T [ .65 /.65 T4 26 7.0 | 250
3 |15 46/.3 [.3. /671 /- 5 17 7.0 | Zso
i T WEN o d (2020 75 9% [ Zo
s izs 45,7 VRNV AVAEE SR 7.0 25
2 I 267.7 ).y 12.0 |2.0]1 75 9 7.9 1256
7 |15 ¥67-8 | T2 [feeS|1-6S] 75 | ppo 7.0 1250
gl 47(.8 [ | (65| /65| 75 707 17.0 | 255
q lz2.s * /72.9 /w8 (o[ 11.55] 1.55] 75 /00 7.0 | 255
o |38 y 78 f47e50 | /.3 (-8 1[-3 76 | [oo 7.0 | 26%
u|27.5 “Y7F . [ol [.55 | [e5S| 76 /44 7-0 | 255
2 3% 9907 (-4 1 Ze0o |20 ]| b 9 7.0 | 259
13 |32.5 472.7 [-4 12-912.0) 76 |% 75 | 250
4|35 YR [3 1l /4] 7¢ | 9¢ 7.5 | 2%
15 137-5 4§7-0 /-3 VS WA AW UA ﬁ 7-5 | 250
T “4F9.0 /o0 1441741 77 G-8| £50
17| y2.5 y9q].1. 211 ,.38]/-38] 77 5 £.d| 25
18 | 45 “492. 995 96 | i-35]/-35] 77 e Zeo |20
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PLANY
DATE

ACOMDA  coPpeR

SANPLING LOCATION _GRIZZLY (CRuUsSHER)
SAMPLE TYPE _PRART ICALATE

RUN NUMBER __ 2~ ]
OPERATOR __ A28 MewroN [ Likc ZINSER
AMBIENT TEMPERATURE ° ]

BAROME TRIC PRESSURE .0

STATIC PRESSURE, (P) —/ -
FILTER NUMBER (5) 2%

FIELD pAtA

/ 4
PPROBE LENGTH AND,JYPE ﬁ Lokos7Licdl&

NOZZLELD. e

ASSUMED MOISTURE, % __3 7o

SAMPLE BOX NUMBER _
METER BOX NUMBER AU T £CH #5
METER aM, 1 £999

C FACTOR _ [ /2

PITOT TUBE FACTOR _

REFERENCE Ap /127

NOTE

READ AND RECORD ALL DATA EVERY 2.5 mmuTes

Ly r 018

Lﬁgf.old

TRAVERSE CLOCK TIME GAS NETER READING VELOCITY ORIFICE PRESSURE STACK DRYGAS BETER PuMP SAMPLE BOX IMPINGER
POINT | bt inG (24 V). HEAD DIFFERENTIAL * | TEMPERATURE |  TEWPERATURE | VACUM. } yEMPERATURE, | TEMPERATURE,
NUNBER  [“pp iy N\ELOCK (ap,). in. H,0 (aH), is. Hy0) (¥).°F e Lomer 1 ™ e of oF
) aliy) | $28./32 DESIRED | ACTUAL (Tm jg)-°F | (T o F 2sot2s | <79

i 2.5 529.8 /e3 |19 .8 76 70 1 %0 | 250

O 531 [l 175610551 727 | %0 5o | 259

3 1.5 533, /Y [2o0]l2.0] T8 9/ £.5 |21

Y | 0 53,1 /-5 1a.f [a.1] 77 193 g.¢ 250

5 125 538.3 fed 2.0 [2-0] 79 Py ed | Q50

6 15 $v0-¢ /-6 1 5.2122] 77 90 | 7.0012%

T \1.5 S543.0 /-5 1allad]l 79 97 7.0 | 250

§ 2 5¢95.5 /-5 [2-1 [ T-T| 79 T4 %.o 250

q 22.5 sY7.7 .5 [ (2.0 79 78 7.0 | 298

o ]2s 550.0 [F 12w 2.0 77 1977 6-5 | ago0

| 27.5 552.Y% 1.9 [2-o Ta.¢l 77 <17 ©.5 | 250

12 {36 554,77 1.4 (29 Ta.¢] 1¢ 199 6.5 | 2%

3 [32.8 557./ /.5 120 120 | 7¢ 199 6-5_| 250

4 | 3s 559. [-3 /- |81 78 ~|7¢ 6.0 | 25

s | 37.8 5¢f - [ L0 2.0 77, |78 6-5 | 25

e | 4o £69.0 I.Y |2.0|2.0| 77 19% &-5 | 250

1] | 423 Lo 2 [-3 | #.8 l/-¢ 75 Y4 6.5 | 256

g | 45 Séf. 58 [« |/-e5]/65) TS 19g 5-5 | 2506
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TRAVERSE
POINT

CLOCK TIME
124 ks
SAMPLING
TIME. men gLock

GAS METER READING
Vgt Il’

VELOCITY
HEAD

ORIFICE PRESSURE
DIFFERENTIAL

STACK
TEMPERATURE

DRY GAS METER
TEMPERATURE

R SR R VRNt

NUMBER apgh. m "20 (AH), n MZO) lst."F NLET OUTLET — S 4
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s FIELD DATA
proe encr an Tyge 24 | PROSTUCHTE
NOZZLE1D. o/
SAUPLING LOCATION _.G.P_L&_‘(_(L_ R) ASSUMED NOISTURE, % __3 “/0
SAMPLE TYPE _%A&T_mu}_&le__ SAMPLE BOX NUMBER o #3_
© RUN NUMBER METER BOX NUMBER _ NV (cpec :
OPERATOR ) Eé_.ﬁ"% METER M| -5§499 Le .
AMBIENT TENPERATURE {72 CFACTOR .12 x . -0l0.
BAROME TRIC PRESSURE PLTOT TUBE FACTO
STATIC PRESSURE, (P, ! = REFERENCE A p +37 Lce: o615
FiLTeR nmseR o 25 ZFT NoTe
READ AND RECORD ALL DATA EVERY 25 MINUTES
TRAVERSE CLOCK TME|  GASMETERREADING | VELOCITY | ORIFICE PRESSURE [  STACK - DAY GAS METER PP | SAPLEBOX |  IMPINGER
POINT |0l inG (24 V). 1 HEAD DIFFERENTIAL | TEMPERATURE |  TEMPERATURE VACUUM. | TEMPERATURE, | TEMPERATURE,
mumger | Tt \gLock o). in. H0 | (aHL. is. B0 T).F o T | =" oF oF
~ 201 £oY. R,;Lj - | oesireo [acuar LT F | (Tmgy°F 250t | <00
\ ler % [-2— Y.e¥ [1GS| 7T §7. /.0 | 250
z g l /’j /n L 4 /»I 14 d,q 7'0 JCLO
3 2.S faIS..O [-3 [-¢ /-8 73 Yo F-0 | 25
4 lys NS IS5 124 |z 1 73 o g-0 | 250
s |28 eM- 6 (-5 [ 2-]2- 7/ 91/ J0-¢ | o84
¢ lis 622 1.6 {2.212.2] 71 y23 Jo-0 | Z50
T |zc £3Y-3 1.3 1710 |10 | 74 99 9.0 {250
EE 626-6 [ 2.0 [g.0] 79 74 9.0 [?50
9 |ze.s LRE.9 jd 12-017z.001 70 £ d.5 |254
lo |28 &3l-1, [-3 | [<d 1.6 70 96 9.0 |250
w lza.¢ 633-Y /.49 2.012.0 | £9 7¢ Z._s‘ 2.50
2 {30 § ool ©35.7 /.5 [ 211211 ¢ 96 (0.0 |25
NERELE (35 /- 1 2-0la.0] 65 gt /0.0 | 250
1M 30 VPRI 0.5 /.6 2-22.2| 6§ 96 Ju.5 {250
1S | #7.¢ G43.4 ‘fe& 12y |z | 69 994 S.0_| &0
| e |90 445 4 Ao 5 ¢ |20 ] 70 |92 2.0 | 25
7| Ye.x 69§ -1 . <L 2.0 ] 70 ?a. Z.9 | Yo
1§ |95 650, (45 J-3 11-8§ [I.4] 67 179 2.0 |250
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT

A gconpa Co (Pee

DATE . .. [0 -24719 A
SAMPLING LOCATION ____ ‘CRUS hew. Hodts - ]
INSIDE OF FAR WALL TO ,
QUTSI0E OF PORT. oistance 4172
INSIDE OF NEAR WALL TO ,
OUTSIDE OF PORT, (DISTANCE B 372 _
STACK 1.D.. (DISTANCE A - DISTANCE Bi 3"8
NEAREST UPSTREAM DISTURBANCE _
NEAREST DOWNSTREAM DISTURBANCE 4!
CALCULATOR Ce SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE POINT LOCAS ION
POINT FRACTION . COLUMNS 2 AND 3 FROM OUTSIDE OF. PORT
NUMBER OF STACK L.D. STACKID. | (TONEAREST1 8 INCH) DISTANCE 8 (SUM OF COLUMNS 4 & 5)
Yy [ _20// S&" 72" 3 k i 4 d.
2 032 \ 172" S _ *
3 = | 2 7¢" STe -
ff' | 413779’ = <2’/EZ L
Z b/ b /5 ) % =
g 124 7%/ 1D ZL
7 | .Z3o ?%. 12 /4.
P _| 272 /0 7% /13 7%
Y| ,323 )12 74 /534
/2 393 /574 /€%
3 602 22 % 27 g .
113 Wai 25 %4 2974
2 728 | /4 3%
/0 770 29 74 32 24
(7 | 806 30 7% >4 K. |
(4| 839 3/ 7 35 |
i L6¥ 327 ETAY A
2 220 -\ 35 357>
2z s\ A 577
77 A4 & I 40 7
¥ .78¢% 3772 417
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PRELIMINARY VELOCITY TRAVERSE

PLANT_A’?’]‘C°NDA Caf/ﬂ& |

DATE /0~24-79
LOCATION CRus o [ffovD
STACK 1.D. 38"

BAROMETRIC PRESSURE. in. Hg
STACK GAUGE PRESSURE, in. R,0

Clarr

- :LZ/’»—?&C

SCHEMATIC OF TRAVERSE POINT LAYOUT

OPERATORS
| STFlic = — l,_(j,

TRAVERS{ VELOCITY STACK TRAVERSE \_‘{ELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE .{ - %=
NUMBER (pg ). in. Hy0 (Tg), °F . NUMBER (). in.Hg0 (Ty). °F

X= 11 .95 74 Ly | .95 70

> S0 74 J 2 50 |
3 57 | 4 3] .82
4 b4 a9 , 53 70
5 66| 73 £ .54
A 6% | 72 e | 47
7 | b3 7 | .50 | 70
& 4 £ .47
7 L4 | 73 7 | .45
/0 04 | 44 ,
1. ,e3 73 /7! 46 | 2o
IR /2] A48
5 44 7/ /3| 4% 7/
i ¥ ¢ 45 L _e 55
/5 46 | 5| .0
/£ gl | 720 /] .63 | 7D
7 [ 46 /7 | .67
(g Jf0. /& .70
/7 47 70 ¢ | 67 70
,Z ' 45 &9 2 L/a;
4 zr| .5
22 | .47 22| 89 | 70
23 A é ? Zg ’ // 0 -
24 | 46 24 | A4
AVERAGE AVERAGE 534 7/
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'NOMOGRAPH DATA

'PLANT M{/L@a’p&c

DATE 0 ~2F - FPF

SAMPLING Loc:\nou@z&éﬁ ,é/ a/

CONTROL BOX NO. _Llpibel ™

CALIBRATED PRESSURE DIFFERENTIAL ACROSS

ORIFICE. in. Hy0 AHg A4
AVERAGE METER TEMPERATURE (AMBIENT + 20°F), °F Thag. o=
PERCENT MOISTURE IN GAS STREAM BY VOLUME B =

, " =
BAROMETRIC PRESSURE AT METER. in Hg 1 e,

STATIC PRESSURE IN STACK, in. Hg

(Pmt0.073 x STACK GAUGE PRéSSURE in in. HZO) PS

A
RATIO OF STATIC PRESSURE TO METER PRESSURE . Pm / o
AVERAGE STACK TEMPERATURE. °F T -

ES . | 7/
AVERAGE VELOCITY HEAD. in, HZO A Davg_ - y
MAXIMUM VELOCITY HEAD. in. Hzo AP max. 70
) i .
C FACTOR ’
27/

CALCULATED NOZZLE DIAMETER. in. ! =
ACTUAL NOZZLE DIAMETER. in. ) 2 38
REFERENCE ap. in. H20 ".D'O

A-12
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FIELD DATA

PLANT PROBE LENGTH AND TYPE__ < Lorex /e e
OATE NOZZLE 1.D. WDEE ,
SAMPLING LOCATION g c_’/ . " ASSUMED MOISTURE, % 3
SAUPLE TYPE 2 cone s 7. e SAMPLE BOX NUMBER e, "
o e A7 757G Eamee L .
AMBIENT TEMPERATURE ‘ C FACTOR e
e mtans ) 298 rtvoat oy e o |
FILTER NUMBER s) 2 </ P/ NOTE L+ p.oosor
ﬁﬁGVf L4 2. 4265
‘ READ AND RECORD ALL DATA EVERY _o.”  MINUTES LFe o 79417
TRAVERSE CLOCK TIME GAS METER READING VELOCITY ORIFICE PRESSURE STACK DRY GAS METER PUMP S _:.”::" d:_-:
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o | 2 i{b_Ll/IL YA YL 02 123012301 76 77 Ko B 18836, 46861
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TRAVERSE CLOCK TIME GAS METER READING VELOCITY | ORIFICE PRESSURE STACK DRY GAS METER PUMP | SAMPLEBOX | IMPINGER
POINT | yumr 2 Wy 13 HEAD OIFFERENTIAL | TEMPERATURE |  TEMPERATURE | VACUUM. | EMPERATURE. | TEMPERATURE.
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RECORD OF VISiBLE EMISSIONS
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Plant Address h,gda/?/e N %”;éwz Observer o ZRcl bLosdl
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//e_B/ (/
Discharge Location <. 4:,22 é:
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Observer's Location:
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He\ght of Observation Point _ (e wver .= zéu/ s ‘2 dove dsé}i’%é

ﬂ.? L
Direction from Discharge Point 27
Backyround Description D 7¢mf*§;//4u35/22
4

Weather: Clear Overcast Partly Cloudy Dther Sky Color

HWind Direction Wind Velocity mi/hr

Plume Description:
Datachad: Yes Ho

Color: Black Hhite Other

Plume Disparsion Behevior: Looping Coning Fanning

Lofting Funigating Other

Estimated Distance PJune Visible
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Sketch emission source, indicate observer position relative to source; indicate potentla! emxs‘guon points

and/or actual emission points.
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betlt,
E“‘\“‘CEN SowTCQ_ &M“{' 52\..¢-v;i-v_.’ +f..._. Conv Q—M
: : . “ "p’Y\c"‘u._ 9;‘* l‘*’-" S‘°[ ;a—‘a "‘-ﬁ_\é)__l
OBSERVATIONS Accumulated™ Accumulated
Ti Observation Emission
ime Period Time
W/ Fest Ru 3 _ (Min: Sec) (Min: Sec) -
Begin Observation ‘24 § 9PAS—00ss. 1900 - 900
nSe —-0\o S Vo z 00 O:90
OLoS ~ oft¢ 1000 ©:00
O o 1“: o\\§ ~ O1z2% \o 0o © .00
olL5 -0\3S \o. 6o 600
. |
©i3S - 01&S 1o : 60 0. 00 I
O\4S - 0\SS \o 100 S .oo0 ‘
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OL30 - 040 \Q-L 00 0.00
End Observation 9240~ OlS%o 00w 0. oo ’
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FUGITIVE EMISSION

(N INSPECTION '
Company __4uirt Cemdi  Coprer Inspector __ ikl WAL wiy
N : R F 47 . / ‘e
Location |__ZZUck . DisrP Aftilitation__ X7 /£ Wosten T
Company Rep. Ka %\ Savley Date — L (/// ‘,Zﬁlé [ 74
. ﬁ .
- - ) — A
Sky Conditions 0/er cast Wind Direction V=~V
o x o . - B n
Precipitation @ . Wind Speed __/ 5~ /Tﬂ’;
- — |
) .. ] - .
Facility Type (u_j’/’c’ e £r NN Emission Source _ B ¥ - 3wd ! Qe Tyws
_ J : oad
Sketch emission source, indicate observer position relative to source; indicate potential emission points
and/or actual emission point%’o Vi w S/D E_ !./_éw

OBSERVATIONS ~ Accumulated
Ti Observation Emission
S5 (T tcks ime. Period - Time.. .
‘ . {Min: Sec) -. (Min: Sec) . ..
OL Y C f) e . ( =
Begin Observation , ! ,7,,‘:() . 1/-5-' 0 C.. : Z a g‘/-/-sa?c
: 1a:5S6 - -
8 NERZL ~/§"/b 79 CZ '4‘ ‘,2/‘,;9/3_ j/jﬁ"‘;
7

S f5e — smae o (9% B 33 s
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TS s Gt Sk,
" 60 Xeo =36k
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End Observation & irwn o n LESC
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' FUGITIVE EMISSION
Y T

INSPECTION
~ Company A nacy fol(&_ (”Ppﬁif“ Inspector _‘5’ ,{/cz,u ZZ!'(/

. N PR ,

Location =L/ L€ k* )‘AEP Affilitation /P”/ £ L‘/P_qu J”C'

Company Rep. _&745_&.‘\ S Date /[/‘95/7(? _

) N ]

Sky Conditions JJercast Wind Direction A/ MW

Precipitation Q Wind Speed [ b= 30 ek

Facility TY.PE L;p’pe/‘ i C)fugi/,'\,»/q - Emission Source £yE And e\\\?.v\ £ ‘04

~ Sketch emission source, indicate observer position relative to source; indicate potential emission pomts

and/or actual emission points..
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= <
-l ‘- —
OBSERVATIONS S, V' Accumulated © Accumulated
"bﬂ Time - Observation Emission
Vs A ime - Period - Time -
O {Min: Sec) {(Min: Sec) -
Begin Observation , _Lé_lg_’[é&_ﬁ_ / ﬁ : @ .
(RSP < g ) . )
W5~ K5 /0 Lin 37 o
T o3sréats O (mag) Yo oo
L )
W2y 75

End Observation
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Cue 2 FUGITIVE EMISSION

INSPECTION )

: : —
Company _dovaconds . Copper Inspector AR _MEWIop ., .
Location F SJruck.. -D“hm Affilitation fd}ﬁ/-f' WosTom =
Company Rep. ___KA_-T.__%_'%_L\__‘:_'___ Date ./ d[,‘zé[ﬁ
Sky Conditions Z der 2457" Wind Direction /V AL
Precipitation 9. Wind Speed /5"4s J”g]ﬂj)

= —— |

Facility Type Aﬁ@&b@my Emission Source _Bat aund Trwc < \<&A-r_(}

Sketch emission source, indicate observer position relative to source; mdlcate potential emission points
and/or actual emission points. 7PV,
v

OBSERVATIONS Accumulated = ©  Accumulated

Observation Emission - -
:# Period \ (Time )
7-,}’[/(& ~ {Min: Sec Min? Sec
Begin Observation L{- —7£7 -~ WA (- P5-50C
s Y LV (72, 3,1,
: ~
31 VTSN Lo ) P s
'1 )75 = /7T /” / w(%’%/ Ermw L5

’ /|
/\ ) '7 ;fj_. //;05 /ﬂ / /M VAV S s 7/’7/(/ ﬁ 1
3 1947~ 1915 Y4 r// fon A,A’z_}%mé/g_%

o pans

End Observation 3“\,\,“,,) /L &y Py
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FUGITIVE EMISSION
INSPECTION

75T !

Company _€EPA _AMQA.__T_ Inspector __DAVID ¥ . _Cacsion
Location ; 2PES Bu s ¥ Affilitation_R. £ UWesTn. d
Company Rep. Date ;JAQ?,Ljf

_ ; =
Sky Conditions _QUER CAST Wind Direction _Seurs# Wesreprcy
Precipitation P Wind Speed [0~ 1S~ Mpet
Facility Type QBMEM__ Emission Source __Kousse Ore. Spexrids

Sketch emission source, indicate observer position relative to source; indicate potential emission points
and/or actual emission points.

(,'.. ¥ foot drop
To TOP OF

oy

from cowvepoe BeeT
P.u.-é o ’

OBSERVATIONS

Begin Observation -

End Observation

Accumulated

. Accumulated. _..

. Observation - Emission
Time Period Time
_ (Min: Sec) -~ (Min: Sec} - =
4400 = _ jY30 20,60 - @A‘Q/_ﬁ&ﬂ
o = 146 4, a0 (iBo+ )32 53
1450 - /510." 4000 . 10,06 .
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FUGITIVE EMISSION

INSPECTION TEsr
Company _EPH .ﬂ]i}ﬁ_m&____ tnspector ___DAVID Raes B
Location A 2 Affilitation __R. oLl egnn.

Company Rep. NEEPUN : Date _'JD.AaZ{o,/?‘i —

— =
Sky Conditions __OVER CAST Wind Direction __Qoutl W esterty
Precipitation e Wind Speed _10-F0  mpH
Coppet. ORE  Concenratol 1

Facility Type 3 2 Emission Source _«Couass Ore Smctpite

Sketch emission source, indicate observer position relative to source; indicate potential emission points
and/or actual emission points.

l'.‘
OBSERVATIONS .. SR . “Accumulated  Accumulated
, T Observation Emission
-lime Period Time :-
(Min:.Sec)™ - (Min: Sec)-- -
~ Begin Observation- - WAl - -, éﬂﬂ_)_:.“_a?__g_w__
(.90 - 16,00 40. 60 (@o.00) = 40. >
(b, 05"~ 6748 G000, @o,w) -~ lob.co

End Observation
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FUGITIVE EMISSION
INSPECTION

7EST 3

Company & PA W:QN*;CO"{D*L

Location MLDA&.CQ&AHL}M ’

 Affilitation R.F. (WesTON

Inspector ___.:DAUU\ . /ZH-LS'ﬁMJ

Company Rep. Date j‘bjLa{o/qq
‘ T ' =
Sky Conditions ____£veR CAST Wind Direction Soutr We STER LTY
Precipitation . Wind Speed 10~ 20 L4
Oz R Emission Source _Cousse (ORE  STaCPie

Facility Type Co

Sketch emission source, indicate observer position relative to source; indicate potential emission points

and/or actual emission points.

i ez
OBSERVATIONS Accumulated Accumulated
Time Observation” Emission -
Period Time

(Min: Sec)} . (Min: Sec)
Begin Observation .- B0 - 4220 __- 0. 00 @0,“ \r — J0rLO
V125 - L7245 Y, o0 (qoc0) - 40.00
(750 - |§.40 (0.0 @o.“’) - o.w

- s

End Observation
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FUGITIVE EMISSION
INSPECTION

7esT [

Company __E__ﬁ AnAconopn-

Location Copoer_t
Company Rep.

Inspector VI s34
Affilitation /-« F— LWeEsToN

Date —_ jé/ﬁ(fj? 7

Sky Conditions ___40D66Z S Wind Direction ___ A A/ D60 2S
Precipitation Wind Speed -
Emission Source = O, PiLE

Facility Type Qouese .Ope i Toansten, Bt

Sketch emission source, indicate observer position relative to source; indicate potential emission points

and/or actual emission points.

C L
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Sk Pz
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e Observation Emission
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{Min: Sec) (Min: Sec)
- Begin.Observation 1%.50-17./0 _ -0, 00 Q.00
(945 - [9:35 4 o0 0. OO
1-9.40 _ 20.00 & . 00 Q.00

End Observation
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FUGITIVE EMISSION
INSPECTION

—esT 2

Company . CPA _Aascompsd
Location %NQQQN/)A LCOH‘E/(, . &lm,-_ﬁ/qr‘

Company Rep. __.

Inspector ':DAU ) Pacsrw

Affilitation ___is. & Jexsrory
Date ___.__ /0/2a[79

Sky Conditions m&s
"

Precipitation e

Lnooors j

Wind Direction
Wind Speed

4]

—

Facility Type Course. Ore WLQN{'

Emission Source _60URSC ke, Sreciclius

Sketch emission source, indicate observer position relative to source; indicate potential emission points

and/or actual emission points,

T
OBSERVATIONS Accumulated Accumuilated. -
Ti Observation Emission
ime Period Time
(Min: Sec).. - {Min: Sec)
Begin Observation _R0. 0x 7 AORS - Z0. s i _
40-30- 20,5 4o, s© O::00
do:55” iy _ 6o . 0.00

End Observation
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FUGITIVE EMISSION

INSPECTION 7esT 3
Company EPA . A@MMAA . Inspector ___ c)td> IZ&V\S"DM
Location AAMM CQOPC’"L) ENAITV, M7 Affilitation F wgsm(\)
Company Rep. Date — . .[O/,;’é/ 79
Sky Conditions fE\/"D'Ob/U . Wind Direction T ANOCSAS

o s . o
Precipitation .

"t

Wind Speed

Facility Type Counsts. . OrE  Trwsrer o"m‘é

Emission Source fouﬂSE @EE STDC(ME j

Sketch emission source, indicate observer position relative to source; mdlcate potential emission points

and/or actual emission points.

) =Y

, -

OBSERVATIONS

Begin Observation

End Observation

Accumulated

Aceumulated

e Observation Emission
Time Period Time
{(Min: Sec) (Min: Sec)
L. A0~ AL Y0 - R0. - o.on
L ds ~ 2405~ HO. 0. 00
MO - 212,30 6o .. 9.00
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ROY F. WESTON

acetone wash FH TOTAL=Front half catch weight TOTAL=Total train catch weight

E® PARTICULATE SAMPLE ANALYSES _Anahyst nel pate_[\-D-] T
Plant_reoand o Cooor( Sampling Location__ (0¢,22\., [a<l Run # 1 !
Test Date__ \DN-2 514 Test Perlod  \n-DSo \b.ar}‘;cg‘ Stack # 1 Process#
Begker \Vojtme| Taredd) | Taradd) Figaldd) | Figeld{®) | gufe |Bl&rafer- Mtatit-
FHA Aot 120! 102.9835 4 12,9940 1bn, 199§ | /03, 1H4957 0 1 608 [0.001242 10,5165
FILTER; # a849% . 4893 | 9593 TR LetaDd T . BOGT |~ 3067
FILTER, # : |
FH TCTAL i i
BHW 3 i
CHA : ! ;
107AL : ; | - 266D
Commentis
QR |
VA , . - -
Plant(/Qm\Cth‘oBL (qu( Sampling Location 6\’-1‘"«.\\. ‘Z-RS‘\/ Run # 9)
Test Date y—vzi-\q‘ Test Period \Q-2a% ‘v \tyaﬁ\.jC} Stack # S Process#
Begker Vojyme| Tarsid) Tgrand) Figebad) | Figal(2) | gubs  [Blk:.Gor Neraut-
FHA Be ! Han 104 2885~ 1 10y, 25469 100,97 90LA |04 2 79F | Q0067 - OOLF | /%42
FILTER, # 2849% ¥537 .¥587 ¢ 5385~ . 51490 -7 — £/9F
FILTER, # i
FH TOTAL T
BHW .
BHA [ ;
TOTAL | i i | -23%0
Comments
& L
Plant Q‘!\QLKCQL (J-va.( Sampling Location 6 \ ot Run # 2
Test Date \D~)C.~\|O\‘“ Test Period__ \D~2%, \.p\-2N.3¢ Stack # Process#
Begker Molyme|  Tarsdl) Taredd) Figal(D) | Figalld) | aubs  Blkeafor- Mafant-
FHA ber\y A0 you 42Rg | o4, Y2CG < J0Y. Gaq Lo, e 2497 1 OO/F | - 233
FILTER, # 25449 512 L$512 7 ¥826 033~ L ORS/ L~ L0235/
FILTER, # .
FH TOTAL ° i 1
BHW Bl ‘ |
BHA . i : :
TOTAL i | N TSy,
Comments
ACETONE BLK | |
_WATER BLK J |
CODE: FHA=Front half acetone wash BHW=Back half water (impinger contents + water wash) BHA=Back half
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WESTON

ROY F.

\2“ PARTICULATE SAMPLE ANALYSES Analyst pef pate_ . \-.3- 1%}
Plant §$6( POt Q.cf]n-?( sampling Location Yiiis.y &':(l\'-L:!rg( ‘Dt;gi Run # J
Test Date_\n-a<-7]9 Test Period Io-25 Y\min-23-29 Stack # Process#
Begker Volyme) Taral) Tared?) Figeldl) | Figalf®) | &nwhe  |BTkeafier- Mrant-
FHA Bne % Dol 1o9 299170 14, 2973 105. 2725 426 77279 ., DI5A.00IR [ BTT0
FILTERy # <2491 A L0l 40(p Z ! 1. 042\ 4 _NoaS  6.58/5 c.5¥/s
FILTER, # N i !
FH TCTAL i ; !
BHW ; ! |
CHA . f : - '-
107AL i j ' i |6.-9585
Commentis
A :
Plant Q‘\C\(_Dr‘(‘oﬁ- C’“QPQ( Sampling Location@(;mr\(\, C ey s \\50& Run # ;L
Test Date .\~ 2 5--1G Test Period 15>~3< 40 V-2 9 Stack # Process#.
Begker Volyme| Tare(l) Tare?) Final{l) | Final(2) | awt, [Blk; Cor. Net ut.
FHA An= A0 o4 . 221971 1043877 104, 5007 04 . 5007 | O- A8 .002.0 | ,_;ug_g
FILTER | # 2549% . Ho00 4,00 _— 1020594 12,0555 | G.5955 — £.575%
FILTER, # i
FH TOTAL 3
BHW ,
BHA i ;
TOTAL ; ! 6.530673
Comments
"N .
Plantggﬁ&to‘p{\‘vu— LGQO(’( Sampling Location\ C wwry <h 1ol Run # 3
Test Date \O-25-149 Test Period_ 1>-233 wo\n-27. 12 Stack # Process#
. Begker Yopyme | Tarstl) Tarsd?) Figall) | Fioali® | gk Blkrafer- Mafout-
FHA Bnt0! 25D} 104 495)-| jo4.uqS) 10y g4 1o, 2] TO.2066 001D 2G5
FILTER) # 2544¢ L4592 4592 - Wi U~ .80 4, 3Y¢BR! L4348
FILTER, # i . {
FH _TOTﬁL 1 i i L
BHW ’ ' ]
BHA ' :
TOTAL i J | V26136
Comments
ACETONE BLK | |
WATER BLK ' !
CODE: FHA=Front half acetone wash . BHW=Back half water (impinger contents + water wash) BHA=Back half

ccu> WIS LTI h Mt )T G il " e
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ROY F. WESTON

P8 PARTICULATE SAMPLE ANALYSES _ Analyst__ ) L pate |1-2- "7
Plant D00 Sampling Location* | * Ne Run # /
Test Date_\b- 25-19 Test Period_1n~-2< dnown~33-717 Stack # " Process#

Begker Volyme| Taradd) Tgradd) Figelil) | Figalf®) | grwhe |®'s:afier- [atasd

FHA fo-t 12D W05 | 110.5621 7 NS Yol 1S YA [ 4. 8847 | OO0 P
FILTER; # 22492 | 404 MHeot 7 A.92714 | 2,9709 ~ — R.3I105
FILTER, # ; i ’
FH TCTAL ! ;
BHW , 3 i
CHA : , ; i
107AL | i ; [7-\94% 3
Comments

eqfv a4 _
Plant Sampling Locationi | ¥ Run #___ )
Test Date \n-AS~‘!qr Test Period_i-2S An \OS-D 97 Stack # Process#

Begker Vopyme| Tarsdd) T3redd) Fighadd) | Figal(®) | gubs  1BligraGer- 'St

FHA Oa-22 12751 109 249%7] 167, 2929 ANO 90087 10,9010 [B.0527] - .00)3 .05 | 4
FILTER) # 25497 1 ° .$5%0 4580 = 12381~ 9.7aR8  [F.290¢C -~ $¥.270 |
FILTER, # : ;
FH TOTAL ;
BHW :
BHA 1 : 5
TOTAL l ; L
Comments 7.’52‘5

E%g ¢ C s ) | T 2
Plant_Qon Coalin 9204 Sampling Location 2 Baatyee Tl Run # 9
Test Date_\o-25-1G Test Period_{0-3S 4, \p3.7 TG Stack # Process#

Begker Moljnnllme

Figaadd)

Tarshd) Tarstd) FIGAD) | Auhs  P'eaf9n- PStat-
FHA Roel 1340 | 167 . Q3201 o7, 3525 U, ySy4 yatgaq [ .6294] AR
FILTER; # 25500 4584 (FEXi 2.5102 - 2.5107 165918 - OS[R
FILTER, # ! 4 ! !
FH TOTAL i i H
BHW ] : : }
BHA j : 1 4, Y00
TOTAL i : : L ‘
Comments
ACETONE BLK n-H | 230 | % 25291 155 | 138% i [bE, 2v0) | 105. 2357] ©,0010 |Q,QOQgggag[n¢.
WATER BLK ° i ) ¢
CODE: FHA=Front half acetone wash BHW=Back half water(impinger contents + water wash) BHA=Back haif

acetone wash FH TOTAL=Front half catch weight TOTAL=Total train catch weight
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ROY F. WESTON

BQ*Q( PARTICULATE SAMPLE ANALYSES Analyst_ [ui Date_J) -2 -7

Plant Q (\.(\x’hr'-"\- 0 (‘r""-f‘( Sampling Location =4 6y Puideyor Nl Run # i
Test Date -7, 1< N Test Perfod [™-2< Vo ym.' 3. Y7 Stack # " Process#

Begker Vojgme) Tarsdd) T3redd) Figall) | Froalf®) | &eube  |®'rafie"- MgEant-
FHA 06 NNAT | 103.78954 103.289 4 [O3.506]4103.3006(] O.5670] 0069 1.0Q16&
FILTERy # 25490, e D TVl by 3 Hoylo 00Q | D03 |
FILTER, # : L
FH TCTAL i i
BHW . ! |
BHA : ’ ! L
107AL | ; T 1. OI87-
Comments

-QE‘ XY
PlantL ~P-§)Jnr‘xJL (oot Sampling Location \uQ %&Q\\Ln.ﬁt fDu'\;lQ&' Run # 2

Test Date_\D3S5 -4 Test Period_{D-35 Vo3 14 Stack # Process#
| Begker [Vojgme| Tarsid) Tarand) Figeldl) | Final(d) | gufs 1Blk.for- Netont-
FHA Aa-lp 115D Lot 9701 o4 ga0l = 104, 95501 )07, Geat A JOIRY - 0007 |,0127
FILTERI it Q84485 00 DO —~ A g < .04 . —— L0029
FILTER, # _ i
FH TOTAL ’ :
BHW !
BHA ) ; ;
TOTAL ! . ; | Q56
Comments )
B > o
-Plant NG oD G (bq‘;’u( Sampling Location \ 0! Beanlase O.é’ll’IRun # 3 .
Test Date \0~35--19 Test Period_\D-25 1% 10va1-N9 Stack # Process#
. Final (2 .
Begher Yonime|  Taradl) TareA?) Figal{) | FgallD) | gwhs  ['rafien- Motant-
FHA Bo- 1 ASO L 1oy, Qo3 o4, 10T 109, 530/ e 32 ] ORACT 1 .O0[3 LOI¥B
FILTER; # Q5534 L Y€ 4S5 7 L4590 L y$77< 1 0027 - 0037
FILTER, # ! i i ! i
FH TOTAL 2] i =
BHW : ' i 7 : |
BHA J ; ‘ ;
TOTAL i ! i ‘ L -0275
Comments
ACETONE BLK " | |
WATER BLK ! |
CODE: . FHA=Front half acetone wash BHw=Back half water(impinger contents + water wash) BHA=Back half

N

Wgpe | Fimle™ Lt Wca'ﬂgigthTWtawmﬁh wﬂt
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ROY F. WESTON

(& PARTICULATE SAMPLE ANALYSES _ Analyst_p (. pate_{1~3. ) §

Plant \! ‘(\OA'.:)‘\&{A_ Q.XJQ(D..( sampling Location®3 Y €4 i oW ehrt Run # ) .
Test Date__ \D-2l5\9 Test Period o - Q7% e Stack # i Process#

Begker \Vojme Targ(l) Tgrsdd) Figaldd) | Figal{®) | &-whe  |BThraGer- Natant-
FHA PBpM 209 | o8, 83k | 10R.2387 10g. Gud | /0%, 924 082D | 0oy | O809
FILTERy # a3 | Vs 2% T Y el e TZeoa-l L R06Y — 3064
FILTER, # — |
FH TCTAL i ;
BHW ' ! |
CHA : ! Vil >
107AL | ; U -38/3
Commentis

g

Plant%i 0 {,’h'r\g) . (‘»‘s"’;(?r‘ ( Sampling Locationn:’) u 6-_',V\|-~'\.0LI hY 1\\5:;" Run # )
Test Date p\~;1Uy"F{ Test Period Jlﬁgxgix\ﬁngjﬁvzz Stack # S Process#

Begher Mojime) Tarsdl) Tredd) Figelid) | Figal(d) | gufs  1Blf:.fer- Motant-
FHA BT IAX0 1 1od. 3235 4 104.333R- [0y, 44921 (.9 Tv 157 - 0013 1[5
FILTER, # 25335 LISY7 . ¥S5Y)- L2522 (253 L2205, - -22S'S
FILTER, # i
FH TOTAL f R
BHW _
BHA i P B
TOTAL ; 1 (I-33%F9 D
Comments 3

O

Plant. ©~aC b'r»((). . (ne 20 v Run # 1
Test Date A AT O Stack # Process#

Begker Woiyme | Tarshd) Tared?) Flgal{D | Figalid | gubs  Blirafer Mfans
FHA eI WO_1vog, 4OBG -~ inS w049 108 WSR3 =207 097 | OCOX | .06X1]
FILTER) # Q5519 Y5 - 5G4 (a4 LaRE = | oAy L22¢
FILTER, # .
FH TOTAL i i ;
BHW ! ' ' |
BHA ; i =
TOTAL i . f | N (L -273
Comments
ACETONE BLK N |
WATER BLK !
CODE: FHA=Front half acetone wash BHw=Back half water(impinger contents + water wash) B8HA=Back half

acetone wash FH TOTAL=Front half catch weight TOTAL=Total train catch weight
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ROY F. WESTON

Al " T, gl o ) " i

i
i
!

& _ PARTICULATE SAMPLE ANALYSES Analyst__ pof pate_ /- 2-75

Plant Q‘r-ﬁ(’}*mﬁ (KQi?( Sampling Location 2 Lg@, vesuid Dy diloy Run # / 1
Test Date_ \D-QU1q Test Period 1D- o An i 7 5 Stack # Process#

Begker Volyme) Teradd) T3rafd) Figaltd) | Figalld) | &uhe |BTkafer- MNstant-
FHA N\ A% 102927177 102 7277 102. 20627 JOR, 70¢L3] 6385 | .001R | .O373
FILTER; # 20343 | _H53 XY L 454y ¥539 - 05K - L0058
FILTER, # ; |
FH TCTAL i i .
BHW 5 ,
CHA f [..0%3/
T07AL | . 1
Commentsy .

§
PN ¢ Xy !

Plant b '0‘05&, _toco C Sampling Location 3 Y %aq\.\z\\\c /’)f’,’*’ﬁ}” Run # o,
Test Date_ \\-ole09 ' Test Period_inh-Q5 Yy \i ) 1G Stack # Process#

Begker Nojyme Tgraal) Tgradd) Figebid) | Final(2) | aub  18lk:for- Netut-
FHA De-\i | 25D iIn5. du)e | 105 .2L50 105, A7 1105262 F. 0215 ~.00l7 [.Q29%

. FILTER | # Q892) ¢549 o L4547 458 5D = | LOI0Y . — -O) OF
FILTER, # : ;
FH TOTAL :
BHW :
BHA : :
TOTAL ; ] . OL0Q
Comments
o~ N
B VA '

Plant ¢ Qe (=eda (\‘D(’QQ( Sampling Location- 54 Pnaluov  OBeT Run g R
Test Date___ in-Alp-n 4 Test Period_ 5 -3 b0 2)-19 Stack # Process#

Begker Volgme |  Tarsdl) Tarad) FigaldD) | Figaldd) | guts  Blefer- Petoue
FHA Po-A1 1901 103 0494 103, 8p4 G 103, ¥320F 1035323 .O28 /71,0009 | .09
FILTER; # Q551¢ $5370 #6537 = 57 g6 =) 0038 | - L0035
FILTER, # ‘ N
FH TOTAL i i
BHA B ﬁ : : [eQ207
BHA ; H ': ,
TOTAL i . . i . \_\/) :
Comments . ,
ACETONE BLK N | | !
WATER BLK : J
CODE: FHA=Front half acetone wash BHW=Back half water(impinger contents + water wash) BHA=Back half



-

ANALYTICAL DATA

PLANT ANVACovDA  GoPreg

OATE __ | roles/za o

SAMPLING LOCATION G @zzzey  (CRusk«x)
SAMPLE TYPE __RIKT7CULATE

RUN NUMBER ___ £

SAMPLE BOX NUMBER ___.7

CLEAN UP MAN jp@aﬂ-—o/\é/ fALSTo08)

FRONT HALF

ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS).
FLASK. FRONT HALF OF FILTER HOLDER

Fuénnowsen 25996 b\ b

BACK HALF

. IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS. CONNECTORS,
_ AND BACK HALF OF FILTER HOLDER

MOISTURE

IMPINGERS
FINAL VOLUME _/P5____ m
INITIAL VOLUME 222 ___ ml
NETVOLUME = ____nmi

SILICA GEL .
FINAL WEIGHT _*=7-¢-¢_ ¢ ¢
INITIAL WEIGHT 222 __ ¢ 2
NET WEIGHT /" 2

COMMENTS:

CONTAINER _/J 0 0 7

LABORATORY RESULTS

159.6

CONTAINER 7000/

_306.7 o

%63 _mg

FRONT HALF SUBTOTAL.
CONTAINER - mg
ETHER-CHLORGFORM

EXTRACTION mg
CONTAINER mg
BACK HALF SUBTOTAL mg

TOTAL WEIGHT _%66:3 m

TOTAL MOISTURE

sustoTaL /76,

B-7 .

/ﬁ/. é ]




PLANT _ . _A:A./_A/_A CONM (EPA,)

ANALYTICAL DATA .

COMMENTS:

AN

DATE __ {.‘?",/_;2.57 77

samPLING LocaTion CRIEZLY

SAMPLE TYPE AARTIC U Ld &S

RUN NUMBER o=

SAMPLE BOX NUMBER ___/

CLEAN uP maN A3 /l/écﬂWA/// %6 Z/1keR.

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS).

FLASK. FRONT HALF OF FILTER HOLDER

FILTER NumBer _ 25999

CONTANER _ 00 [/

LABORATORY RESULTS

(14 m

conTaNER L0 [0

/19,8

B-8

FRONT HALF SUBTOTAL ____2>7.0 .
BACK HALF
. IMPINGER CONTENTS AND WATER WASH OF CONTAINER me
IMPINGERS. CONNECTORS, AND BACK ETHER-CHLORGFORM \
HALF OF FILTER HOLDER EXTRACTION m
ACETONE WASH OF IMPINGERS. CONNECTORS. CONTAINER e
AND BACK HALF OF FILTER HOLDER
o BACK HALF SUBTOTAL . mg—
TOTAL WEIGHT 23%.0 =
MOISTURE :
IMPINGERS
FINAL VOLUME _ /97 __m
INITIAL VOLUME ___2°<¢__ mi
NET VOLUME =3
SILICA GEL N )
FINAL WEIGHT 2{/; T g t
INITIAL WEIGHT e g 2 -
. J
SUBTOTAL _[2-5



ANALYTICAL DATA .

PLANT _Ap/ 2 AL Ms,.g/q ( £E7rA z COMMENTS:

oATE _ /9/2¢/79 |

SANPLING LOCATION .C/S) Z= 5)( N : o
SAMPLE TYPE ___ AT/ CULAhAT & '

RUN NUMBER 3

SAMPLE BOX NUMBER /
" cLEAN UP maN _[3 58 A/GWI‘W/ [EE 2ATEE

FRONT HALF | | LABORATORY RESULTS

ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS).  CONTAINER _(J00 / 2473
FLASK. FRONT HALF OF FILTER HOLDER |
FILTER NuMBer 25499 . CoNTAINER Q00 [ & 3‘5'1 mg

FRONT HALF SUBTOTAL 373.%4 .

BACK HALF
. IMPINGER CONTENTS AND WATER WASH OF CONTAINER mg
IMPINGERS. CONNECTORS, AND BACK ETHER-CHLORGFORM -
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS. CONNECTORS. CONTAINER — mg
AND BACK HALF OF FILTER HOLDER
' BACK HALF SUBTOTAL . mg
TOTAL WEIGHT —273.4 m
MOISTURE
IMPINGERS
FINAL VOLUME ¥ m
INITIAL VOLUME _/2°< __ ml
NET VOLUME - ml
SILICA GEL _
FINAL WEIGHT J/”O 2 t - )
INITIAL WEIGHT 290 ¢ y)
NET WEIGHT 10 ¢ TOTAL MOISTURE y/ 2

4
SUBTOTAL — &

B-9



ANALYTICAL DATA .

PLANT _ ,244))4001‘/ o4 Coffer COMMENTS:
oate _ . [0-25°79 . |
SAMPLING LOCATION _ CAUS Ko D2l i y Hoor>
SAMPLE TYPE ' .- '
RUN NUMBER .
SAMPLE BOX NUMBER [ —
 CLEANUPMAN ____ C&&d/w/
FRONT HALF ' LABORATORY RESULTS”
ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS). CONTAINER_ Q000D £ : 3, 7%. 0 mg
FLASK. FRONT HALF OF FILTER HOLDER . . ,
FILTER Numser _ IS4 71 7 s conTainer 0000 6,538 . B o
FRONT HaLF susTomaL _ 0, 3555,
BACK HALF
.- INPINGER CONTENTS AND WATER WASH OF CONTAINER . - mg
IMPINGERS. CONNECTORS, AND BACK - ETHER-CHLORGFORM .
HALF OF FILTER HOLDER EXTRACTION me.
ACETONE WASH OF IMPINGERS. CONNECTORS. CONTAINER — g
AND BACK HALF OF FILTER HOLDER
T : BACK HALF SUBTOTAL . mg
TOTAL WEIGHT _6,955.5 w
MOISTURE
IMPINGERS . /5
FINAL VOLUME 1T B.__ ml 2
INITIAL VOLUME _ 24 _ mi - /
NET VOLUME _ —2 _ml o
SILICA GEL ' ’
FINAL WEIGHT 2/ g ¢ ¢ |
- i
:‘"E';'a'glgﬁ'fm 74 : : roraLmoistuRe. /B
SUBTOTAL ¢

B-10



PLANT _ /_4 NAENC DA

ANALYTICAL DATA .

oate ... 1©9=25"79

sampLING LocaTioy_CR S Aan Hoo >

SAMPLE TYPE _____ fan®

RUN NUMBER 2

SAMPLE BOX NUMBER l |
cLemvupmay___ o LBrea

FRONT HALF

ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS),
FLASK. FRONT HALF OF FILTER HOLDER .

.nuén nmeer 25994 —

BACK HALF -

B-11

Odé{f"’\— COMMENTS:
v

LABORATORY RESULTS

CONTAINER 2000 9 210.8

contamer 9902 | '6,:_)—_954-5 .mé

FRONT HALF susToTAL 6, B06.3

. INPINGER CONTENTS AND WATER WASH OF CONTAINER me
IMPINGERS. CONNECTORS. AND BACK ETHER-CHLORGFORM
HALF OF FILTER HOLDER EXTRACTION: mg
ACETONE WASH OF IMPINGERS. CONNECTORS. CONTAINER me
AND BACK HALF OF FILTER HOLDER
Coe BACK HALF SUBTOTAL ) mg
TOTAL WEIGHT _©,806.3
MOISTURE
. 0 ,
IMPINGERS o /0.0
FINAL vOLUME _=/O__ mi /6.5
INITIAL VOLUME _.—rifo mi A Sna
NETVOLUME __ ‘O m
SILICA GEL |
FINAL WEIGHT 2/ f’a S g t >
',.“g}':t.ﬁﬁ'f"’ /@3: : TOTAL MOISTURE 6.5 2
SUBTOTAL ¢




ANALYTICAL DATA

PLANT _ _1441 AN D rt C&V/ﬂﬂ cbmgms; |
oare . J0-257779
SAMPLING LOCATION . Crus fur %ﬂb

SAMPLE TYPE 129508

RUN NUMBER , 2

SAMPLE 80X NUMBER [ -

CLEANUPMAN _____ Qo,aw'

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS)..  CONTANER O 90(5 _ab 5 4 e

FLASK. FRONT HALF OF FILTER HOLDER |
: 25494 /’_(:;:1;;_0_’2 "/1398';~ mg

FILTER NUMBER

FRONT HALF susTOTAL _7,6136.0 ,

BACK HALF
. INPINGER CONTENTS AND WATER WASH OF CONTAINER mg
IMPINGERS. CONNECTORS, AND BACK ETHER-CHLORGFORM - : Q
HALF OF FILTER HOLDER EXTRACTION m
ACETONE WASH OF IMPINGERS. CONNECTORS, CONTAINER mg
AND BACK HALF OF FILTER HOLDER
: . BACK HALF SUBTOTAL ) mg
TOTAL WEIGHT _2,6136.0
MOISTURE
IMPINGERS '
FINAL VOLUME 3/_9.(’__ ml ?“‘rz
INITIAL VOLUME _26D___ mi
NETVOLUME _ =4 i %
SILICA GEL ' ‘
FINAL WEIGHT 22 otzpz' ¢ ¢
INITIAL WEIGHT g s g
NET WEIGHT 22 ; 2 TOTAL MOISTURE /

SUBTOTAL ¢

B-12



ANALYTICAL DATA -

PLANT _Hlocicnndn Coppo e
oate ___\0-35-29

SAMPLING LOCATION _C_rwshan_ Laalaiue Talt ®1ed

SAMPLE TYPE __Pan e

RUN NUMBER 1 __

SAMPLE BOX NUMBER _{ 20O { .
cLeavupman Boki Tope MO g0

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS).

FLASK. FRONT HALF OF FILTER HOLDER

L - / ~
FLTERNMBER RS H A2 /02005 )

BACK HALF

B-13

_ CONTAINER

COMMENTS:

LABORATORY RESULTS

4,883.7
2,310.5 ,

CONTAINER . OO N0 S

FRONT HALF susToTAL __0 19%. &

. IMPINGER CONTENTS AND WATER WASH OF CONTAINER mg
IMPINGERS. CONNECTORS, AND BACK ETHER-CHLORGFORM .
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS. CONNECTORS, CONTAINER — me
AND BACK HALF OF FILTER HOLDER
- BACK HALF SUBTOTAL ) mg
TOTAL WEIGHT _2,19%.2 m
MOISTURE
IMPINGERS
FINAL VOLUME 205 mi
INITIAL VOLUME _2: 00 mi
NET VOLUME ___ ¥ ____ml
SILICA GEL o
FINAL wemgr 2 fu’%l g ¢
INITIAL WEIGHT 200 ¢ 2 oo
NETRECW 227 ¢ ¢ TOTAL MOISTURE____. = 2
SUBTOTAL ¢




ANALYTICAL DATA -

DATE _ lo ‘A £-29.

SAMPLING LOCATION _C.re 'ne 2 Qnahoum .;,,\lu # 1+ _'
SAMPLE TYPE _ et

RUN NUMBER ___ 2

SAMPLE BOX NUMBER __ 2O S~ _

CLEANUP MAN P pat s | ol & HEVS

FRONT HALF “ LABORATORY RESULTS

ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS).  CONTAINER _ 0 iopncf & . 3,05/, 4 e
FLASK. FRONT HALF OF FILTER HOLDER

FLTER NUMBER D £9%» _(coo4 a)  cONTANER . 4,270.1 mgl

FRONT HALF SUBTOTAL __4331.5 o

BACK HALF
. IMPINGER CONTENTS AND WATER WASH OF A CONTAINER me
IMPINGERS. CONNECTORS, AND BACK ETHER-CHLORGFORM -
HALF OF FILTER HOLDER EXTRACTION m
ACETONE WASH OF IMPINGERS. CONNECTORS, CONTAINER —— mg
AND BACK HALF OF FILTER HOLDER
' BACK HALF SUBTOTAL Mo
2
TOTAL WEIGHT 2.3 51, 5 o
MOISTURE
IMPINGERS 4
FINAL VOLUME _2OF  ml
INITIAL VOLUME _ 250 _ mi
NETVOLUME __« i
SILICA GEL o
FINAL WEIGHT vl ¢ ¢
ITIAL WEIGHT 022 ¢ T ‘
:n"eIr':lEmuT R ¢ TOTAL MOISTURE __ 1 . {
SUBTOTAL — ¢

B-14

L



AN

ANALYTICAL DATA

FRONT HALF

ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS).
FLASK. FRONT HALF OF FILTER HOLDER

S ——— ——

FILTER NUMBER § e

BACK HALF

B-15

PLANT _ ool o £ COMMENTS:
DATE _ /2 s . % _
SAMPLING LOCATION £ _.one’y” t°s % B - .
SAMPLE TYPE _ for
RUN NUMBER __ > ___
SAMPLE BOX NUMBER __° - 1= -
CCLEANUPMAN __t i nb ol
/

LABORATORY RESULTS
CONTAINER -al b ae | mg
CONTAINER

2,05.,8 .

FRONT HALF susToTAL _7, 6 80.0 .,

. INPINGER CONTENTS AND WATER WASH OF CONTAINER ng
IMPINGERS. CONNECTORS, AND BACK ETHER-CHLORGFORM :
HALF OF FILTER HOLDER EXTRACTION me
ACETONE WASH OF IMPINGERS. CONNECTORS. CONTAINER — e
AND BACK HALF OF FILTER HOLDER
s BACK HALF SUBTOTAL . ., mg
TOTAL WEIGHT _4,680.6
MOISTURE
IMPINGERS s,
FINAL VOLUME == " ml
INITIAL VOLUME _~~___ ml
NET VOLUME "l
SILICA GEL oy
FINAL WEIGHT _—= -~ ¢ ¢ - '
1AL WEIGHT __ g 1 ‘
'N"g QE,GHT . : rorauvoisture_[ 3, ¥ 2
SUBTOTAL ———— ¢



-

 ANALYTICAL DATA .

ruant_ Mnacondla (e - EPp

R4

COMMENTS:

DATE 10~ 2517 . |
SAMPLING LOCATION _blﬁ%.&w_w .
SAMPLE TYPE _/,eod :
RUNNUMBER [
SAMPLE BOX NUMBER _CAC |
CLEAN UP MAN _—7E NG .
FRONT HALF LABORATORY RESULIS
ACETONE WASH OF NOZZLE, PROBE. CYCLONE (BYPASS).  CONTAINER /&, b b
FLASK. FRONT HALF OF FILTER HOLDER
FILTER NumBeR _2S {90 CONTAINER 2.1 N
g,
FRONT HALF SUBTOTAL _ 19,7 -
BACK HALF
. IMPINGER CONTENTS AND WATER WASH OF CONTAINER _O2C0 3 ng
IMPINGERS. CONNECTORS, AND BACK ETHER-CHLORGFORM -
HALF OF FILTER HOLDER EXTRACTION Whe
ACETONE WASH OF IMPINGERS. CONNECTORS, CONTAINER e
AND BACK HALF OF FILTER HOLDER ]
: BACK HALF SUBTOTAL __mg
TOTAL WEIGHT 9.7
MOISTURE
IMPINGERS .
FINAL VOLUME _Z0Z__ mi
INITIAL VOLUME _Z00C___ ml
NETVOLUME ___ Z __mi
SILICA GEL N
FINAL WEIGHT 2145 ¢ t
INITIAL WEIGHT _Zﬁ__,. 8 — —
NET WEIGHT . TOTAL MOISTURE__[ (. S e
SUBTOTAL — ¢



-

ANALYTICAL DATA -

PLANT _ MLC‘*"‘ E A ct.)mmerﬁs;.

DATE _l0- 25 -1G

SAMPLING LOCATION _I,Lﬁaﬁl&a_ﬂ%

SAMPLE TYPE wd‘

RUN NUMBER 7—
SAMPLE BOX NUMBER

* cLEAN-UP MAN T €. , NG 5

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS). CONTAINER
FLASK. FRONT HALF OF FILTER HOLDER

LABORATORY RESULTS

YN

B-17

FILTER Numer 20/ F . _ CONTAINER 29
FRONT HALF susTOTAL __. !S:6 o
BACK HALF
. IMPINGER CONTENTS AND WATER WASH OF CONTANER 2O O[3 mg
IMPINGERS. CONNECTORS, AND BACK ETHER-CHLORGFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS. CONNECTORS, CONTAINER me
AND BACK HALF OF FILTER HOLDER
' BACK HALF SUBTOTAL ) mg
TOTAL WEIGHT ISt m
MOISTURE.
IMPINGERS
FINAL VOLUME 2.Q3
INITIAL VOLUME 20O ml
NETVOLUME __ .3 . ml
SILICA GEL _
FINAL WEIGHT 953}0'7 2 ¢
AL WEIGHT 200 ¢
'N“E'; WEIGHT 231 ¢ g TOTAL MOISTURE__ 26 7 2
SUBTOTAL ¢



_ ANALYTICAL DATA .

DATE _lo—25s-19 __ ___ -
SAMPLING LOCATION 1, 2. Ez%@g: se oot
SAMPLE TYPE Eﬂﬂj :

RUN NUMBER ___3
SAMPLE BOX NUMBER
CLEANUPMAN NG [ TF .

PLANT J%w«ﬁacuv - EPA cbmmsms;

SUBTOTAL — g

B-18

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS).  CONTAINER A4, B  m,
FLASK. FRONT HALF OF FILTER HOLDER
FILTER NUWBER _ 2 X2/ . CONTAINER _ 27 R
'FRONT HALF SUBTOTAL ___927-5 g
BACK HALF
. IMPINGER CONTENTS AND WATER WASH OF contamer ©00 18 g
IMPINGERS. CONNECTORS. AND BACK ETHER-CHLORGFORM
HALF OF FILTER HOLDER EXTRACTION g
ACETONE WASH OF IMPINGERS. CONNECTORS, CONTAINER &
AND BACK HALF OF FILTER HOLDER _
s ' BACK HALF SUBTOTAL y mg
TOTAL WEIGHT 2.5 _§
MOISTURE
IMPINGERS
FINAL VOLUME _ 203 ml
INITIAL VOLUME 200 _ mi
NETVOLUME _ 132 _mi
SILICA GEL '
FINAL WEIGHT ‘Z 13 ¢ ¢ | ,
WEIGHT 200§ o »
',:g':'g,cs,c 7 : : JOTAL MOISTURE 260 lz




/ Iy
PLANT _ ﬂ{‘ ol e o

ANALYTICAL DATA .

DATE _ /O.z G- 719

COMMENTS:

SAMPLING LOCATION Mﬁ—&m@— @a% oAl LA.Q_u\V

SAMPLE TYPE

RUN NUMBER ___/

. —
SAMPLE BOX NUMBER __ /) D S

cLeavuP AN it A mcé-l;‘m)/
| ;

FRONT HALF

ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS).
FLASK. FRONT HALF OF FILTER HOLDER

. ~ ,
FILTERNUMBER o S5 X3 (&g ;‘;

BACK HALF

. IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS, AND BACK

HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS. CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTU RE

mvmceas
FINAL VOLUME 20 % i
INITIAL VOLUME _ 2200 _ ml
NET VOLUME ——“#’—— mi

SILICA GEL 1
FINAL WEIGHT 2D ). /¢
INITIAL WEIGHT =30 g
NET WEIGHT N8

LABORATORY RESULTS
CONTAINER _ 0 (p §0.9 me
CONTAINER 3064 4
FRONT HALF SUBTOTAL _ 3 87'3 ._mg
CONTAINER mg

ETHER-CHLORGFORM
EXTRACTION me
CONTAINER mg
BACK HALF SUBTOTAL . mg
TOTAL WEIGHT 387.3 m

"-r ) .
3.4
TOTAL MOISTURE___ [ = !

SUBTOTAL ———— g

B-19



-

ANALYTICAL DATA .

PLANT AMQ@\Q[‘__C_GR& _

oare _ 10" M7
SAMPLING LOCATION Lriee Jc. Qump Ea‘ammq jm\iﬁ'
SAMPLE TYPE ?a.jf |
RUN NUMBER __ &= ___
SAMPLE BOX NUMBER 'uo(
* CLEAN UP mAN __ Kol

COMMENTS:

SUBTOTAL ¢
B-20

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE. PROBE. CYCLONE (BYPASS).  CONTAINER _SCO3 A 4.4 =
FLASK. FRONT HALF OF FILTER HOLDER
FILTER NumBER 2SS S @g@_}_{_) CONTAINER . 220.5 e
FRONT HALF SUBTOTAL 52 7.9 g
BACK HALF
. INPINGER CONTENTS AND WATER WASH OF CONTAINER _m
IMPINGERS. CONNECTORS, AND BACK ETHER-CHLORGFORM
HALF OF FILTER HOLDER EXTRACTION g
ACETONE WASH OF IMPINGERS. CONNECTORS, CONTAINER e
AND BACK HALF OF FILTER HOLDER
‘ ‘ ' BACK HALF SUBTOTAL L m
TOTAL WEIGHT 33¢.9
MOISTURE
IMPINGERS
FINAL VOLUME 20 A ml
INITIAL VOLUME _200s2 _ mi
NET VOLUME o mi
SILICA GEL N :
FINAL WEIGHT X8 fp 2 - : S
INITIAL WEIGHT 222 ¢ t
,,"ET WEIGHT S ol ¢ g TOTALMOISTURE_/D . ¥ ¢



ANALYTICAL DATA .

PLANT ;47\ ~C oh_cL(.Q@@A_ c_bmmems;

DATE 10227

SAMPLING LOCATION .Mﬁs_jiégﬁ_@.a.g‘[@uﬂé Dt

SAMPLE TYPE
RUN NUMBER -3 _

-
SAMPLE BOX NUMBER _/20S

ceean up may__Roke ko I%C_/d.a;l;,j'

B-21

FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS).  CONTAINER _OO ) 33 8.9 .
FLASK. FRONT HALF OF FILTER HOLDER
FLTERnumper 2SS 1T 4 9003"9 ~ CONTAINER RET
, FRONT HALF suBTOTAL __ 2413 o
BACK HALF
. IMPINGER CONTENTS AND WATER WASH OF CONTAINER me
IMPINGERS. CONNECTORS, AND BACK ETHER-CHLORGFORM
HALF OF FILTER HOLDER EXTRACTION mg
ACETONE WASH OF IMPINGERS. CONNECTORS, CONTAINER me
AND BACK HALF OF FILTER HOLDER |
' BACK HALF SUBTOTAL . mg
TOTAL WEIGHT 290.3  m
MOISTURE
IMPINGERS
FINAL VOLUME _20 2L
INITIAL VOLUME _200 ml
NET VOLUME = _ _ml
SILICA GEL '
FINAL WEIGHT Qggﬁ ¢ — 8t
IGHT 200 ¢ ‘
TG 2t : roraumawsture_J |- & g
SUBTOTAL —




ANALYTICAL DATA -

PLANT _ Q-'fw.u«wd?@ (- EPn

pATE __  10-26 -19

RUN NUMBER
SAMPLE BOX NUMBER
CLEAN UP MAN

Ney TE (D

FRONT HALF

ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS).

FLASK. FRONT HALF OF FILTER HOLDER

FILTER NUMBER _25.522

BACK HALF

. IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS. CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE

IMPINGERS
FINAL VOLUME __ 200 m
INITIAL VOLUME ___200__
NET VOLUME ____ < _ ml

SILICA GEL ,
FINAL WEIGHT _20F ¢ 2
INITIAL WEIGHT __22° _ ¢ ]
NET WEIGHT ¥ R

COMMENTS:

SAMPLING LOCATION J,H_ﬂoawfﬂf
SAMPLE TYPE \Po«l'

LABORATORY RESULJS
contamer _00 9277 37,3 e
CONTAINER _0 9 O 2% S, 8 g
FRONT HALF susToTAL ___ 7=/ s
CONTAINER S0~ e
ETHER-CHLORGFORM

EXTRACTION -ng
CONTAINER B
BACK HALF SUBTOTAL __m
TOTAL WEIGHT Y3:/ W
TOTAL HOISTURE____ % g

SUBTOTAL —— ——¢

B-22




ANALYTICAL DATA .

pLant _ Hnece 03_47@ Cu-EPR

DATE _ (0 - 26-T9

COMMENTS:

SAMPLING LOCATION 3.4 (R0g kst sa Bud-lf™

SAMPLE TYPE _PMJ' :

RUN NUNBER 2

SAMPLE BOx numBeR __KAC .
" CLEAN UP MAN I\ 2 .

FRONT HALF

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS).

FLASK. FRONT HALF OF FILTER HOLDER
FILTERNUMBER _2SS21 ___

BACK HALF

. IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF (MPINGERS. CONNECTORS,
) AND BACK HALF OF FILTER HOLDER

MOISTURE

IMPINGERS ay
FnaLvoLume L T T m
INITIAL VOLUME __220_ni

NET VOLUME _ = (o ml

SILICA GEL ’
FINAL welGHT _ 2915

INITIAL WEIGHT _EEOZ £ —t
NET WEIGHT ] t

CONTAINER QOO0 T

CONTAINER _O 0°Z ¥

FRONT HALF SUSTOTAL .

CONTAINER ..
ETHER-CHLORGFORM

EXTRACTION

CONTAINER
BACK HALF SUBTOTAL

LABORATORY RESULTS

29.8

/0.4

‘fo.. Q

mg.

TOTAL WEIGHT

40,3

TOTAL MOISTURE__ 3,2~

SUBTOTAL —————8




-

ANALYTICAL DATA

PLANT_MMKJ&JQ, - EPR
oATE _ 10206 - 7?

SAMPLING LOCATION-

SAMPLE TYPE _\oONT~

RUN NUMBER ! 3

SAMPLE BOX NUMBER EBL

" CLEAN UP mn_&é,if;_cp .

FRONT HALF

ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS).

FLASK. FRONT HALF OF FILTER HOLDER
25515

FILTER NUMBER

BACK HALF

. IMPINGER CONTENTS AND WATER WASH OF
IMPINGERS. CONNECTORS, AND BACK
HALF OF FILTER HOLDER

ACETONE WASH OF IMPINGERS. CONNECTORS,
AND BACK HALF OF FILTER HOLDER

MOISTURE

IMPINGERS
FINAL VOLUME __!j,é_
INITIAL VOLUME __ZOC_ mi

NETVOLUME _ =M ml

SILICA GEL'

FINAL WEIGHT 709 e
INITIAL WEIGHT _,zQQ. z _—8
NET WEIGHT q. g

COMMENTS:

SUBTOTAL — ¢

LABORATORY RESULTSfst

CONTAINER O O3 & 27.  m ‘
CONTAINER _©003 & 3.5
'FRONT HALF SUBTOTAL __ 307 o
CONTAINER CEEES— mg

ETHER-CHLORGFORM

EXTRACTION mil

CONTAINER mél
BACK HALF SUBTOTAL ) mg

TOTAL WEIGHT 30.2 mﬂ

TOTAL MOISTURE S
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York Services Corporation
% » Energy and Environmental Systems Engineering

» Atmospheric Sciences Services
« Emission Measurement Services

One Research Drive
Stamford, Connecticut 063806
Telephone: (203) 325-1371
December 9, 1980 TWX: 710-474-3847

Mr. David Ralston

Roy F. Weston, Inc.
Weston Way

West Chester, PA 19380

Reference: TRACE ELEMENT ANALYSIS OF PARTICULATE SAMPLES

Dear Mr. Ralston:

The results of the trace element analyses of your particulate
samples are enclosed. The samples are identified with the numbers
listed below and correspond to your sample descriptions as follows:

-#3769575 Anaconda - #1 & #2 - Crusher Baghouse Inlet, Run 1,
10/25/79 WESTON #00006 -

$37696 - Anaconda - Primary Crusher Hoop, Run 1, 10/25/79
WESTON #00008
#37701 - Anaconda - Front Half Acetone Grizzly Crusher, Run 1,

10/25/79

#37703 - Anaconda - Front Half Aceton #3 & #4 Baghouse Inlet,
Run 1, 10/26/79

Please contact Mr. Robert Bradley, if you have any questions.
Sincerely, ‘
WWC‘M

Maria Denaro
Project Scientist

MD/mdf
cc: Dennis Holzschuh

Roger Kniskern
Robert Bradley B -30

A Subsidiary of York Research Corporation
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CAZLE ADORESS “LEDOUX TEANECK®"™
TELEX 134340

- 201 837 7160

BS %7& :.3 359 Alfred Avenue. Teaneck, New Jersey 07466 « Telcphones: 217 9470953

INDEPENDENT CONTROL, AND RESEARCH CHE'MSTRY, INSTHUMENTAL AND CHEMICAL AVALYSIS o SAMPLING,
WEIGHING, SHIPPEAS' REPRESENTATION, BENZFICIATION, AND STORAGE OF ORES AldD METALS

REPORT OF ANALYSIS

No.__101423i5 ________.

Our analysis of the sample of  pUST SAMPLES

From York Research Corporation

Marked: 15 Samples as below P.0. #3-5830
and
e el + *» PARTS. PER . MILLION :
A URANTUM —oemiiemieieee oo 37695
THORIUM ~mmm—mm————m———m N <1 . N
UBISMUTH' mmemmmm——m—meee g T
. LEAD ==mmmmmmemm———meeol s oggt
Vs THALLIUM mmmmmmmmmmmmeee il g0 0 T
MERCURY —-m-mmomicmmoo—i © o3°
GOLD ecmecmmcmc e <1.
PLATINUM —me—mm—mmm————— - <.
IRIDIUM =mm——m——————————— 1.
OSMIUM =mmmmmmi———meemmem .
RHENIUM =m———ee————————— .
TUNGSTEN —m=mm————m————— . .
TANTALUM ~—mmemem e e e o 1.
HAFNIUM —-em—m——e—m————— <3,
LUTETIUM ~—mmeem—e—————— 0.2
YTTERBIUM —=mm————m—————— <.
THULIUM —cmcmm—mmccccaeen 0.2
ERBIUM =——me—c—mm—em———— o<1l
. HOLMIUM =—memmommmemmeee 0.2
- DYSPROSIUM —-mcmcme—an——— <1.
TERBIUM —————mm——mmmeme - 5"
GADOLINIUM ~c—mecvncmaa= : 1. -
EUROPIUM —r-mmm—=mmmmm e a.
SAMARIUM wcwmmmmwmemmmmm A,
NEODYMIUM —eeommeec—e—em Pre
PRASEODYMIUM =—mmmmm—mmm -, =

To  York Research Corporation

PAGE 4 of 12 PAGES

B‘-31.

— Geteber 31,1980

submitted to  yg shows:

~j37696

‘-<l A
10, - L
200 R
<l VERIoo
<2..
1.
2.
<1.
2.
2.
500.
- <1,
2.
0.2
<1l.
0.2
1.
<0.2
<1.
0.2
2.
<1.
2.
5.
5.

LEDOUX & COMPANY

Ml et

NO WARRANTY IS EXTENDED IN RESPECT TO SERVICES PROVIDED BY LZDDOUX & CONPANY



R ‘) 359 Alfreil Avenue, Teuneck, New J:uc) 07666 » Tclephones:

INDEPENNENT CONVADL, AND RESEARCH T

CARLE A LDAESS “"LEDD 'X TEANECK®
TELEX 134340

201 837 7150
2i2 9470953

SHELUSTRY INSTRUMENTAL ANCG CHEMICAL ANALYSIS o Sas; LING

WEIGHING, SHIFPERS' REPRESENTATION, BENEFICIATION, AND STYORASE OF ORES AND NETALS

e :'r ‘ . /
BS
No.__.10 14215 ____

Qur analysis of the sample of DUST SAMPLES.

REPORT OCF

AMNALYSIS

: :

From  york Research Corporation
Marked: 15 Samples as below . P.0.#3-5830 .
and  submitted to us, shows:
PARTS PER MILLION
37695 37696

CERIUM =mmmmmmmm—mm——— 10. 20.
LANTHANUM —-m—medeeeee 10. 20.
BARIUM ~=mm=——m————m—m 500. 200,
CESIUM ——m—m—mm——fmem 2. 2.
IODINE =—~-mmmmmm=m=-= 1. 1.
TELLURIUN —mmemm—=———— <1. <.
ANTIMONY =m=mmm————=—e 20. 50.
TIN —mmmmmm——mmmmmm e - <1. <1.
INDIUM —mmmmmmim—mmmemm <2. <2. )
CADMIUM = mmmmmmmm—mmm <2, - <2.
SILVER =m=mm—m——mm———m 5. 10.
PALLADIUM —e—memm—mm——— <2. <2,
RHODIUM ——mmmmmm——m——— <1. <1.
RUTHENIUM —-mmm——————— : <2. <2.
MOLYBDENUM =mm——mm=mmm ' <2. <2.
NIOBIUM =—emmmmm——m——mm 10. 5,
ZIRCORIUM —mm=m———m—mm : 2. - 200.
YTTRIUM —mmmm—me———m e 10. 5.
STRONTIUM =mmmemm e - 100, 50.
RUBIDIUM —==m—————mmmm 10. 20,

- BROMINE === =mmem e 10, <0.5

. SELENIUM mmmemeemmemmmn - <0.5 0.5
ARSENIC =mmemmm———— — 500. 500.
GERMANIUM —me——em————— <2. <2.
GALLIUM =mm=——m——mmmmm 5. 5.
ZINC =mmmmmmmmmmmmm e - , 2000 1000,

‘To York Research Corporation

PAGE 5 of 12 PAGES

B-32

 LEDOUX & COMPANY

. e
f;i'f_/_,/ Yl Jlall2e

MO WARRANTY IS EXTENDED IN RESPECT TO SERVICEZS PROVIDED BY LEDGUX & CCMPARY

(PLEASE SEl: REVERSE SIDE)

\



R O *I * .j ‘ bi ek K !‘3 CABLE ADDRESS "LEDOUX TEANECK"
‘Uij%) ( ::i i:ugigi}aﬁj TELEX 134340 .
EST. 1800 R

212 9470953

5 - ' 2 7
> £ 3}}, 359 Alfred Avenue, Teaneck, New Jersey 07666 « Telephones: 201 837 7160
BS (e . .

! INOSPENOENT CONTROL, AND RESEARCH CHEMISTRY INSTRUMENTAL AND CHEMICAL ANALYSIS o SAMPLING,

WEIGHING, SHIPPEHS' REPHESENTATION, BEMEFICIATION, AND STORAGE OF URES AND METALS

REPORT OF ANALYSIS

No. 1014215 - Qctober 31, 1980

Our analysis of the sample of  DUST SAMPLES

From York Research Corporation

Marked: 15 Samples as below - P.O.# 3-5830
] d and submitted to ¢ us, shows:
" PARTS PER MILLION .
S ST ~ .37695 .- 37696
COPPER -- ———— ; M- M s
NICKEL ==mm—m————————— 50, 7 50,
COBALT =mm—mmm——mmmmm . 5. -
IRON ~——=—e—e ———— M. M
MANGANESE —-mmmmmme—e ‘M . 200.
CHROMIUM -~mem—em————- ' .50, 10.
VANADIUM -— 100. 100.

" TITANIUM ~——mmmmmmame M- M
SCANDIUM ~—=—mom—eeme 10. 5.
CALCIUM ——eeee—mee——- 500, 1000.
POTASSIUM ——m=———mmm- : M M
CHLORINE ~mm=m=—————-m 2. 2,
SULFUR —=~———m—e—memme : M M
PHOSPHORUS~=mm=mm e e 500. 200.
SILICON =mmmm—mmemmmm M M
ALUMINUM ~—————meeemm M M
MAGNESIUM wmeveemmame A A
SODIUM --- —— - M . 1.
FLUORINE ~—m—omemem e 10. 5

) CARBON —==mm—mm e - -2
BORON =——=emmme e _ :
BERYLLIUM --: 102' . 52‘
.LITHIUM : L0, , 5.

A. Matrix Interference |
M. Signifies Major Constituent of Sample

To york Research Corporation.

. . éf
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No.__1014215

CAULE ADDRESLS “LESOUX TEANECK™

- BE 359 Alfred Avenue, Teaneck, New Jersey 07666 « Telephones:

TELEX 134340

201 837 7160
212 9470953

WEIGHING, SHIPPERS' REPRESENTATION, BENEFICIATION, AND STORAGE OF ORES AND METALS

! INDEPENDENT CONTROL, AND RESEARCH CHEMISTRY INSTRUMENTAL AND CHEMICAL ANALYSIS o SaMPLING,

Our analysis of the sample of

From

Marked:

To

. LEAD
% THALLIUM
" .MERCURY ~

15 Lots as Below

AZURANIUM

THORIUM

- .BISMUTE -

Dgst Samples

York Research Corporation

P.0.#3-5830

PARTS PER MILLION

GOLD ---
PLATINUM
IRIDIUM

— o o > . e e S B O S 0 e

oml s ..._,

OSMIUM --
RHENIUM -~

TUNGSTEN -~

TANTALUM
HAFNIUM
LUTETIUM

YTTERBIUM —-——em—memme e

THULIUM
ERBIUM -
HOLMIUM
DYSPROSI
TERBIUM

GADOLINIUM =m—mmemme———— ’

EUROPIUM
SAMARIUM

1))

NEODYMIUM
PRASEODYMI

NO WARRANTY IS EXTENDED IN RESPECT TO SERVICES PROVIDED BY LEDOUX & CCMPANY

. IDI CATC OCC pov/iCDOCC ornet

UM e

Page 7 of 12 Pages
York Research Corporat1on

REPORT OF ANALYSIS

1980

October 31,

'submitted to .

- #37703:

‘ ’21000, -.ﬁwz;;‘
<.
RS I R
. 7100e.

.:.'..-~<~1".u -
T2l

<1-
<2.
<1.
<2.
<2.
<2.
<1.

<2.
<0.2
<1.

<0.2

<1.
<0.2
<1.
<0.2 -
<1.
<1.
<. A :
20.
5.

us, shows:

LEDOUX & COM PANY
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WEIGNING, SHIPPERY’

No. 1014215

Our anclysis of the sample of  pust Samples

From York Research Corporation

Marked:

15 Lots As Below P.0.# 3-5830

__, >y 359 Alfred Avenue, Teaneck, New Jersey 07666 o Telephones:

CALBLT ATOPLLL "LIDOUX TUANRICIKY
TELEX 124342

201 837 7160
212 9170953

REFRESENTATION, BENEFICIATION, ARD STORAGE OF ORES AND MITALS

<
.~/
i INDEPENCENT CONTROL, ANO RESEARCH CHEMISTRY INSTRUMENTAL AND CHEAICAL ARALYSIS o« SAMPLING,

REPORY OF AMALYS3IS

October 31, 1980

and  submitted to - ys, shows:

PARTS PER MILLION - o

CERIUM
LANTHALUM
BARIUM
CESIUM
"ICDINE
_TELLURIUM
ENTIMONY
TIN
- INDIUM
CADMITHM
SILVER
PALLADIUM
RHODIUM
RUTHENIUM
MOLYBDENUM
NIOBIUM
ZIRCONIUM
YTTRIUM
STRONTIUM
RUBIDIUHM
- BROMINE
SELENIUM
ARSENIC
GERMANIUM
GALLIUM
ZINC

———————————————
————————————
———————————————
———————————————
———————————————

- o o . o . o >
——————————————
——————————————————
———————————————

——————————————
———————————————
————————————
——————————————
————————————

———————————
——————————————
- - - - ct - —
——————————————

————————————
—————————————
——————————————

—————————————
——————————————
————————————
——————————————

- —— —— —— — — — o =t -

#37703

20.
20'
1000.
<1.
<1 -
<.
20.
<1.
<2.
<.
5‘
<. - . .
<1. ‘ i

<2.
<2.
20.
50.
10.
200.
100.
<0.5
<0.5
100.
<2.‘
<1.
100.

Page 8 of 12 Pages

To York Research Corporation
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WEIGHING, SWIPPERS’ REPRESENTATION,

‘)ffl 359 Alfred Aveuue, Teaneck, New Jersey 07666 « Telephonces:
2.

CABLE ADDRESS “LEDOUX TEANECK™
TELEX 134340

201 837 7160
2129470953

! INOEPENDENT CONTROL, AND RESEARCH CHEMISTRY, INSTRUMENTAL ANO CHEMICAL ANALYSIS » SAMPLING,
-

:.":‘.JT'\Ni: 79 ?‘g‘}?:’g;’.""jﬂ:’? 13

- i e A 9" : ERR T I

DA S OUIGGS
LM EST, 1800

No. 1014215

Our analysis of the sample of

From y,rk Research Corporation
Marked:

PARTS P

Dust Samples

BENEFICIATION, AND STORAGE OF ORES AND METALS

REPORT OF AMNALYSIS

October 31, 1980

15 Lots As Below P.0.#3-5830

subnitted to

and us, shows:

ER_MILLION

COPPER --- -
NICKEL
COBALT
IRON
MANGANESE
-CHROMIUN
VANADIUM
TITANITUM
SCANDIUHM
- CALCIUM

POTASSIUM
CHLORINE

SULFUR
PHOSPHORUS-=~=m e
SILICON

ALUMINUM
MAGNESIUM
SODIUM
FLUORIKE
CARBON
BORON

BERYLLIUM
LITHIUM

- ——— —— — - — = = —
——————————————
—— = —— — — > —

———————————
——— v — ——— e G =) - ——
————————————
————————————
————————————
—————————————

———————————
————————————

—————————————
------------

-----------
______________
----- s e o

——————————————
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A = Matrix Interference

M Signifies Major Constituent of Sample
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REPORT OF ANALYSIS

No. 1014215 k o | October 31,1980

Our analysis of the sample of DUST SAMPLES
From York Research Corporation
Marked: 15 Samples as below P.0. #3-5830

: ' | and  Submitted to g shows:
..o .. PARTS PER MILLION SRR |

TEIET o mant not e Gen el e ;u;y* o 37701
URANIUM - ————— S SRR 1000 ° _
THORIUM ——ememccmeemaae—— o o . 5.

© BISMUTH =mmmmmmmmmmmemmm L TEETT f:{;ﬁfg'z“.” 13

* LEAD, smmmmmmmmmimmmmmmee b e T 100,

. THALLIUM —-- e T <l
MERCURY "=—s-Sommdomcoo 0 S L2y
GOLD ---= - — | . 1.
PLATINUM —cmmmmmmeeee e ‘ ! K2,
IRIDIUM ————mmmmmememme e - , <1..
OSMIUM - ————— <2.
RHENIUM —==mmmmmmm—mmeme : <2.
TUNGSTEN -- — : ‘ ' , 50.
TANTALUM —cm—mmmm e S : <1.
HAFNIUM ——commmmmmeme e : o ' 2.
LUTETIUM ————eemem e T , <0.2
YTTERBIUM ———m—m——ee—mem e : : <1.
THULIUM —m—meee e e e Lo <0.2
ERBIUM ~mmmmmem———mme e ' . <1.
EOLMIUM —m——mmmeeeeem e o : ; ' <0.2
DYSPROSIUM —=-———mme—mee L - A <1.
TERBIUM —-me———m— e ! | I ' <0.2
GADOLINIUM ~——m—mm— e : ‘ L <1.
EUROPIUM =———m———mememm - . ' , . <1,
SAMARIUM =meemmmmeeee e . | S E 5.
NEODYMIUM =ee=—mee— e ) ; 20.
PRASEODYMIUM ————emmemem L 10.
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T
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NP R RS § ! CAELT AJDRESS “LIDGUK TEANECK
.L‘Jd,; u bj;jgdjﬁjlj . ) TELEX 134340
KST, 1080

fov 201 8377160

BS @ 5@ 359 Alfred Avenue; Teaneck, New Jersey 07666 « Telephones: 51, 045 /002

! INDEPENDENT CONTROL, AND RESEARCH CHEMISTRY, INSTRUMENTAL AND CHEMICAL ANALYSIS o SAMPLING,

WEIGHING, SMIPPERS' REPRESENTATION, BENEFICIATION, AND STORAGE OF ORES AND METALS

REPORT OF ANALYSIS
1014215 | -~ " _October 31, 1980

Our analysis of the sample of DUST SAMPLES

From York Research Corporation

Marked: 15 Samples as below P.0. #3-5830

. and Submitted to ' us, shows:
PARTS PER MILLION .

/

' o ' o - 37701
CERIUM ————m—m———m———— | - _ 50. -
LANTHANUM ————=-—mmmmem : o 20.
BARIUM. ———mmmmmmm ———- - S o 1000..
CESIUM _— ——— T ' | 2.
IODINE ——mmmm—mmmmmmmem ' . R & P
TELLURIUM ——mmm—mom——e S Y ¢ W
ANTIMONY —————cemmmmmm : 10.
TIN —mmm——— . <.
INDIUM ——- - E 2.
CADMIUM ———— | <2,
SILVER =mmm———m————— e ~ : : 20
PALLADIUM -- - ) . <2,
RHODIUM == —mmm e <1.
RUTHENIUM =——————m—eem - Lo : : <2.
MOLYBDENUM ~—=—m———=mmm . L 10,
NIOBIUM ~e—m——m——————- o ' 5.
ZIRCONIUM =—————m————m : . : : ‘ 20.
YTTRIUM =m—m=——mmmmmm e , : 20.
STRONTIUM ~—————————mm o : ' 200.
RUBIDIUM —————=—m————m - <0.5
BROMINE =—mm—m———————e , 10.
SELENIUM =mm——mma————e . <0.5
ARSENIC ~mmm——mmmmmmee ' . .. 500."
GERMANIUM =—m——eem—am e <2.
GALLIUM —m—m—mmmmmmmeee : 5,
ZINC mmm——mm—e—m——mm e . 20.
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INDEPENOENT CONTROL, AND RESEARCH CHEMISTRY, INSTRUMENTAL AND CHEMICAL ANALYSIS » SAMPLING,
| WEICHING, SHIPPERS’ RETFRESENTATION, BENEFICIATION, AND STQAAGE OF ORES AND METALS
!

REPORT OF ANALYSIS

No. 1014215

October 31,-1980

Our analysis of the sample of DUST SAMPLES

A. Matrix Interference

From York Research Corporation
Marked: 315 Samples as below P.0. #3-5830 :
, , and. .submitted to us, shows:
Lol TPARTS PER MILLION &0 - - -
R S U I ot S ' - 37701
" COPPER' ==wmmm—mmdmme—me® o SR e M
NICKEL —---——c—vme——- C - ... .. .50,
JU COBALT msommemm om0 SN
.7 IRON, ==cmmmm e e e A e M
. VU MANGANESE: —m=m—mmmem= D007 TS ie 20000

"CHROMIUM ——im—meSoid v uTs0.
VANADIUM —memmmmmmmmm © 7100,
TITANIUM —mem—mmm———— M
SCANDIUM =mmm—m—mm—mm 10.

. CALCIUM —=—mmmm—meem 1000.
POTASSIUM ~—ec——me———— M
CHLORINE ~—emccme———— 10.
SULFUR eermecem———— e M
PHCSPHORUS——=—mm e 500.
SILICON —wome—mee—ee e M
ALUMINUM ——=ee—cmee——aa M
MAGNESIUM ——ceeemme—eee A
SODIUM ~e—mm—ce e M
FLUORINE ——mem—mm— e 10.
CARBON ———mm—m e | -
BORON s . 200.
BERYLLIUM ~—mec—e—mm—mem A
LITHIUM ———mm—emee—em . 10.

M. Signifies Major Constituent of Sample

York Research Corporation
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SAMPLE CALCULATIONS

Test Run 3 Crusher Baghouse No. 1-2 OQutlet Stack

1. Volume of dry gas sampled at standard conditions (68°F, 29.92
in. Hg), dscf.

17.647 'x Y x V x [p & —Ln \
v ' m i b 13.6
m(std) = ,
‘T o+ u60 )
m }
. J 1-516 = 59065
. 1.0362 69.108 x / 24,04 . \
v 17 6’47 X 3 X 9 X .\ + '1—3.6—/
m(std) =
(52 + 460
Where:
vm(std) = Volume of gas sample measured by the dry gas meter,
corrected to standard conditions, dscf.
'
Vm = Volume of gas sample measured by the dry gas meter at
meter conditions, dcf.
Pb = . Barometric pressure,- in. Hg.
AH =  Average pressure drop across the orifice meter,
in. H,O. '
2
Tm = Average dry gas meter temperature, °F.
17.647 =  Factor that includes ratio of standard temperature
(5289R) to standard pressure (29.92 in. Hg)7°R/in. Hg.
Y = Dry gas meter calibration factor.

2. Volume of water vapor in the gas sample corrected to standard conditions, scf.

vw(std) = (2.04707 x Vwc) + 0.04715 «x wwsg
. = + (0.04M . = 1,22
V.o (s¢d) (0.04707 x 13.0) + (0.04715 x 13,0 )
Where:
Vw(std) = Volume of water vapor in the gas sample corrected to
standard conditions, scf.
Vwc =  Volume of liquid condensed in impingers; ml.

c-1



wsg
0.04707

0.04715

Moisture content.

WS

WS
Where:

WS

Mole fraction of dry

Dry molecular weight

de =

Weight of water vapor collected in silica gel, g.

Factor which includes the density of water

(0.002201 :-/m1), the molecular weight of water

(18.0 1b/1b-mole), the ideal gas constant

21.85 {in. Hg) (ft3)/(1b-mole) (°R)] ; absolute
temperature at standard conditions (528°R), absolute
pressure at standard conditions (29.92 in. Hg), ft”/ml.

Factor which includes the molecular weight of water
(18.0 1b/1b-mole), the ideal gas constant

121.85 (in. Hg)(ft3)/(lb-mole)(°R51. absolute
temperature at standard conditions (528°R), absolute
pressure at standard conditions (29.92 in. Hg), and
453.6 g/1b, ft3/g.

Vw(std)

Vw(std) * Vm(std)

1,22

7722 + 59,65 = .020

Proportion of water vapor, by volume, in the gas
stream, dimensionless.

gas.
1 -8B
WS
1-,020 = 0.980

Mole fraction of dry gas, dimensionless

of gas stream, 1b/1b-mole.

0.440(2C0,)  + 0.320 (%0,) + 0.280 (3N, + % CO)

C-2



MW

" Where:

MW

%Co
%0,

%NZ
%Co

0.440
0.320

0.280
Actual molecular
MW

s

MW
S

Where:
MW
s

18

Average velocity

= (0.440 x 0.0 )+ (0.320 x 20.9) +70.280 (0.0 + 79.1

= 28,97

= Dry molecular weight, 1b/lb-mole.

=  Percent carbon dixoide by volume, dry basis.
= Percent oxygen by volume, dry basis.

=  Percent nitrogen by volume, dry basis.

= Percent carbon monoxide by volume, dry basis.

= Molecular weight of carbon dioxide, divided by 100.
= Molecular weight of oxygen, divided by 100.

= Molecular weight of n{trogen,or carbon moqoxide,

divided by 100.

weight of gas stream (wet basis), 1b/lb-mole.

= (my x M) o+ [18 (I-Md)]
= (28,97 x .90  +[18( - 98]

28,75

Molecular weight of wet gas, 1b/lb-mole.

Molecular weight of water, 1b/Ib-mole.

of gas stream at actual conditions, ft/sec. 3
. Ts (avg)

|
|
s X M

85.b9xcp x (Vap)

avg. X 5

c-3
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“rs

Where:

‘fs

85.49

72.9

*

85.49 x .848 x .923 x [

58.8

Average gas stream velocity, ft/sec.

Pitot tube constant, ft/sec X
(I1b/1b=mole) (in.Hg) %

_ (®R) (in. Hy0)
Pitot tube coefficfent, dimensionless.
Velocity head of stack gas, in HZO'

Absolute gas stream temperature, CR.

Absolute gas stack pressure, in. Hg.

Average gas stream dry volumetric flow rates, dscf/min.

Qs (std)

Qs(std)

Where:
Qs(std)

A
S

1058.8

Isokinetic variation calculated from intermediate values, percent.

24,01 x 28,749

1058.8 x veoX As X Md X Ps
T
s
1058.8 x 58,8 x29.87 x ,980 x 24,01
(  73.+ Lheo)

82,128

]

Volumetric flow rate of dry stack gas, corrected to

standard conditions, dscf/min.

Cross-sectional area of stack, ftz.

Factor which includes standard temperature (528°R),
standard pressure (29.92 in. Hg), and 60 sec/min,

(°R) (sec) .
(in. Hg) (min)



10.

1.

Where:

17.316

17.316 X TS X vm(Std)

X (Dn

v x 8 x PS x M )2

s d

17.316 x 72,9 x 59.65
58.8 x 96 x25,07 x ,980 x ( ,197 )2

106,8

Percent of isokinetic sampling.
Total sampling time, minutes.

Diameter of nozzle, inches.

" Factor which includes standard temperature (528°R),

standard pressure (29.92 in. Hg), the formula for

alculating area of circle 7D .
calc ting or circile , conversion of

square feet to square inches ( 144), conversion of
seconds to minutes (60), and conversion to
percent (100), (in. Hg) (in2) (min) .

(°R) (ft2) (sec)

Particulate concentration, gr/dscf.

0.015432

[}

13

0.015432 x Mt

Vm(std)

27-5 = .007

0.015432 «x 59,65

Particulate concentration, gr/dscf.
Total weight of particulate caught by train, mg.

Conversion factor of gr/mg.

Particulate mass emission rate, 1b/hr.

PMR

t

0.0085714 «x C1 X Qs(std)

0.0085714 x ,007 x 82,128 = 5,01



Where:

PMRt = Particulate mass emission rate, 1b/hr.

0.0085714 = Conversion factor relating minutes to hours (60), and
' grains to pounds (7,000), (1b) (min)/(gr) (hr).
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pate L7 /¢ 1777 Box No. Muteck A
' 20
Barometric pressure, P = 02 ~"~in. Hg Dry gas meter lo.
b
Temperat&; -
ces Gas volume|Gas volume|y, . T
mg:;;;isf wet test | dry gas . Wet test Dry gas meter
. meter - meter Meter Inlet Qutlet Average .
setting, v v t t t t Time
aH, we d» Wr di+| ‘do» d» 0,
in. Hp0 ft3 ft3 °F °F | °F °F min | vy aHp
735.023 . ol ¢ oy
0.5 5 fc/o </ 9 %) ts” @ |12 y3 |-O73 1.4bST
1.0 . He.cns e ©og* 75 | 922 a1l | $018
° 7:0 . [ ’
Ly W3 ’J’é;' = 6 s 5 11.95 hoiml 2.6093
a.0 10 |Z5 50 (el Por ¥ 113,99) w202 20
6.0 10
8.0 10
Average o204 18911
Calcﬁlations “ '
Y AHp
" Vw Py (tg + 460) 0.0317 aH [(tw + 460) e]z
- ' AH
oH 3.6 Vd(Pb + T§T§> (tw + 460) Pp (td + 460) Vu
0.5 0.0368
1.0 0.0737
2.0 0.147
4.0 0.294
6.0 0.431
8.0 0.588

= Ratio of accuracy of wet test meter to dry test meter.

Td]erance = ¢ 0.0]

oHg = Orifice pressure differential that gives 0.75 cfm of air at 70° F and 29.92

inches of mercury, in. HzO

D-1

Tolerance - ¢ 0.15



Date (9(')0' /71& /77‘7' Box No.. 1453

Barometric pressure, Py = ﬁ?n Hg Dry gas meter lNo.
Temperatt;n?“—
cp Gas volume|Gas volume ' T .
mg;;:\;igr; wet test | dry gas . Wet test [_)ry gas meter |
settin meter meter Meter (Inlet|Qutlet|Average Time
aH. 9» Vs Vd' tws tdis| tdo» td.. 0,
in. H0 ft3 ft3 °F °F | °F °F min | vy aHp
33,170 ) b e
0.5 5 |apaia | by 75‘&; ua; jogo Ab7].9%94 174067
B
1.0 5 IBLEE | eyt B | 797 1925017 1.gau0
2.5 Bs (Wi | e IR 189 I7p@lasy 1.5 T
7YY le[¥+
3.0 o FEEY 16t ™% ™) 98 lizyzl e 1.9570
6.0 10
8.0 10
Average (9257 /.S’I‘?S”
Calculations o
Y ' aHe
" Vu P (tq + 460) 0.0317 aH  [(t, + 460) e]z
AH TETE Vd(Pb + T%#E) (tw + 460) Py (td + 460) Vu
0.5 0.0368
1.0 0.0737
2.0 0.147
4.0 0.294
6.0 - 0.4
8.0 0.588

¥

vy = Ratio of accuracy of wet test meter to dry test meter. Tolerance = t 0.0]

Orifice pressure differential that gives 0.75 cfm of air at 70° F and 29.92

+

aHg
inches of mercury, in. Hy0. Tolerance - ¢ 0.15

D-2



AH@

Tolerance - £ 0.15

.LQ .
pate (. 19 1279 Box No.__ /305
. 30,30
Barometric pressure, Pp = ___in. Hg Dry gas meter lio.
. Temperat&F;_f” ]
Orifice . G::tV:A:Te Gg:yvg;gme Wet test Dry gas meter |
m::g??:gr meter meter | Meter Inlet70ut1et Average Time
s, | Vwe Vd» tws tdis| tdor | td» 9,
in. Hp0 ft3 ft3 °F °F | °F °F min | y aHp
5671 3 o [OTHY @7 ¢
0.5 5 17195 b4 1o et bv’7a 1299 hesd] 1. engs
9 o
1.0 5 R lo% wg\fo, - '7'70 922 hoad 1.8%a"7
2.6 s 5% ey ° :275‘"[(‘ ’l‘n ) 25 11.85 ot 1.9%88
R U " [
3.0 10 g1 ¢y RS Y gyt sz ,022p 19549
6.0 10
8.0 10
Average r.ﬂl‘i 1.2887
.Ca1cula£ions o )
Y aHp
" Vu Pp (tq + 460) 0.0317 aH [(tw + 460) o]’r
R ‘ AH
aH 13.6 Vd(Pb + 13.6) (tw + 460) Pp (td + 460) Vu
0.5 0.0368
1.0 0.0737
2.0 0.147
4.0 0.294
6.0 0.431
8.0 0.588
v = Ratio of accuracy of wet test meter to dry test meter. Tolerance = t 0.0

Orifice pressure differential that gives 0.75 cfm of air at 70° F and 29.92
inches of mercury, in. H20.



< .
Date A%%l 7~ /779

.
Box No_;é{;;;; /

inches of mercury, in. H0.

Tolerance - * 0.15

' 30,30
Barometric pressure, Py = __in. Hg Dry gas meter lo.
Temperatu;;___ ]
‘s Gas volume|Gas volume ve rabam ]
it e oty ous [t test]  ory s meter _
setting meter meter Meter [Inlet{Outlet{Average Time
aH, ' Vw, Vd, tW' tdi» tc;’on td. 8,
in. W0 [ ft3 ft3 °F . °F | °F [ °F |min |y aHg
N b2’ 7%
0.5 5 ﬁﬂﬁfu b3’ LY |1320)00vf ). § 9SO
1.0 5 R @t Bt K| 9 Y7hewal 1.9 11Y
2.8 L LS, (a° Mo 821780 L4E 1927
a.0 0. BB 2° B eil358979 1.9°7
6.0 10
8.0 10
. Average Ol /.9/3/
‘Calculations
Y aHp
" Vw Pp (tg + 460) 0.0317 aH [(tw + 460) e]’f
-— ' AH
oH 13.6 va(Po + 137) (tw + 460) Pp (td + 460) Y
0.5 0.0368
1.0 0.0737
2.0 0.147
4.0 0.294 7
6.0 0.431
8.0 0.588
vy = Ratio of accuracy of wet test meter to dry test meter. Tolerance = t 0.0}
8Hg = Orifice pressure differential that gives 0.75 cfm of air at 70° F and 29.92



vate (7. /5% /570

2

20

Box No~. Waked &

Barometric pressure, P, = __in. Hg Dry gas meter llo.
Temperatu;;—-
cps Gas volume|Gas volume|;T. N T T T
Sritice | e oy e e _test]__Bry ges peter _
meter meter Meter |[InletjOutlet]Average| ;.
setting, v v t t t t Time
aH, W de W» dis+| “do° d» e, -
in. 10 | 3 ft3 °F F| °F | °F |min @ &Hp
1L 92¢ s * L 02
0.5 5 |5 0ap s 40 /240 poo2d 17473
1.0 s Jeerv | 42° “ae Y 1979 9B 1.83 03
tb | ws BT | (2° P90 2 1900 tai1¢] 1.9035”
2.9 o |20 (e’ "o @ |/3.930920 191957
6.0 10 :
8.0 10
LT Sl Average 49751 1. 2499
Calculations . ‘ o
Y aHp
" Vw Py (tq + 460) 0.0317 aH [(tw + 460) e]z
—_— ‘ AH
" T va(Py + ———]3.6) (tw + 450) Py (tq + 460) v,
0.5 0.0368
1.0 0.0737
2.0 0.147
4.0 0.294
6.0 0.431
8.0 0.588 T

Ratio of accuracy'of wet test meter to dry

test meter.

L 3

0.15

Tolerance = t 0.0}

Orifice pressure differential that gives 0.75 cfm of air at 70° F and 29.92
inches of ‘mercury, in. H20. Tolerance -



AH@ =

D-6

Tolerance -

b 4

0.15

-
Date M /9 (97§ Box No. /1237
, 30,30
Barometric pressure, Py =___in. Hg NDry gas meter llo.
_ ' Temperat&E;—f” ]
Orifice - G;:tvglz?e Ggiyvg;gmé Wet test _Qﬁx_gas meter |
manometer | oo tap meter Meter [Inlet|Outlet|Average | ;.
setting, v v Time
aH, W d» tws | tdis| tdor | tds |,
in. Hy0 ft3 ft3 °F °F | °F °F min | vy aHp
aqs,) o [6% gn[¥7, b3 °
0.5 5 m.:@ (3 ,,Z“Z /S B zm_r%_um:-o .
. o i
1.0 5 pElideg | (3% IR 278 79 1 9Maliowb ). ggyy
CX3 Wy Bk | b3 Il '“79? 865" 7.87}o3ad 194579
2.0 10 4719y C3° P13 92 /3.8 hent 19745
6.0 10
8.0 10
Average o%dl |.8908
‘Ca]culationﬁ o
Y AHQ
" Vw Pp (tg + 460) 0.0317 aH [(tw + 460) e]z
oH 13.6 Va(Po + 13%) (tw + 460) Pp (td + 460) v
0.5 0.0368
1.0 0.0737
2.0 0.147
4.0 0.294
6.0 0.431
8.0 0.588
v = Ratio of accuracy of wet test meter to dry test meter. Tolerance = t 0.0)

Orifice pressure differential that gives 0.75 cfm of air at 70° F and 29.92
inches of mercury, in. H0.



o -
sy L. PO, patel-2-29 \VJ:“\/L%D) SHEET . OF

€1KD BY DATE W.0. NO.

ters‘OJECT

SUBJECT YN A

I\)W’hi V\a\ 75\" /l)o/—v,‘,nc,/ 3/8 “.

L= 0.1% Z-0.37% IOL=0.7%

bh=0./20 T= 0.35( W=

Iz = 0.367
A = 0,375‘
f\]Om‘mql 3//6” |

/(/0/") I‘n el 7//( ”

77 = 0-/86 |
_ CE - 0.4400D
O/?j} -
c, = D75 |

= O @ /U(‘.'Iv;/‘nc.l 79 /
. Oa/?']/ T - O.495

~= 0,990
/= &= 0,500
@o, 23@ Poorine) W”
%@\22}79 A= 0-559
/(./ommq/ 5}56 “
£z 0.540
D - 0.30¢ .
Pompn] 75"
F =

0,313 J= 0. 620 = 0. 60

0-7



PITOT TUBE INDENTIFICATION NUMBER: ‘(’

CALIBRATED BY:

[gw‘q.. / ﬂ(&.

DATE: £/ 25/ v i

“A" SIDE CALIBRATION
B pstd A p(s)
cm H20 cm Ha0
RUN NO. (in. H20) {in. H20) Cp(s) DEV.
i /.23 17§ | .13¢
z 06 | 0.96 | _fgo0
3 0,32 0.4Y¥ | £33
AVERAGE
d .01k A2 JIS3
“B" SIDE CALIBRATION"
Apstd Bp(s)
cin H20 cm H20
RUN NO. (in. H20) {in. H20) Cp(S) DEV.
1 (23 [e? 6 P36
2 0 6y 0.91 | .f4¢
3 0.3 0.4Y 603
AVERAGE
| olb ot L§13
DEV.= Cp(S) - Cp(S)(avy.) (MUST BE < 0.01)

CF DIFFERENCE: Aavg . Bavg =

Pitot tube calibration data.
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PITOT TUBE IDENTIFICATION NUMBER:

CALIBRATED BY:

bwe [ Lu,

6 onte_1R[2 (7(

“A" SIDE CALIBRATION

B pstd A p(s)
cm H20 cm H20 vt
RUN NO. (in. H20) (in. H20) Cp(S) DEV.
1 (32 /19 ¢S |
¥ 0-6S 49 Nixd
3 0 '3 - 0"l" '}SB .
AVERAGE nd &
4 Lert 02l .£39 %A
“B" SIDE CALIBRATION"
Apstd Bp(s) |
cm H20 cm H20 .
RUNNO. | (in.H20) | (in.H20) | Cps) DEV.
1 /( 3 Q /" Po -&Sb
2 0.68 {9 1.8
3 0.2%v .44 |.pS3 P
AVERAGE gd4
'{ . 0,6 . 0_‘!4 - g,b L_."/,,»--/""—
DEV.= Cy(S) - Cp(SHavy) (MUST BE < 0.01)

Cp DIFFERENCE: Aan'Ban=

Pitot tube calibration data.

L-9

(MUST BE < 0.01)
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PITOT TUBE IDENTIFICA%ION NUMBER I DATE: Ji/l&/'I{

CALIBRATED BY: /A(L)

“A" SIDE CALIBRATION

8 pstd 4 n(s)
cm H20 cm Ho0
RUN NO. | (in. H20) (in. H20) Cp(s) DEV.

1 23 | [7¥ 10§32
2 0. ¢ N _§S9
3 o.3% | .y3 | .Pu3
4 AVERAGE

.Olb '

NP .S'szﬂfv’:a,

“B" SIDE CALIBRATION"

Apgtg  apgy)
cm H20 cm Ha0
RUN NO. { (in.H20) (in. H20) Cp(S) DEV.

1 [-22 | (.78 |.e3)
2 0.6% . §9 Ndey
3 0'3'1‘ s q* -PIs
AVERAGE | =
J 016 T3y .f¢3 -.848a].
DEV.=  Cp(s) - Cp(SHavy,) (MUST BE < 0.01) /"‘ ,,,,,,
Cp DIFFERENCE: Aavg- Bavg = (MUST-BE <" 0001)

Pitot tube calibration data.

D-1Q



: p /
PITOT TUBE IDENTIFICATION NUMBER: 7 OATE: /"‘ 2'( 7¢

CALIBRATED BY: 6.7/ /(/KJ

“A" SIDE CALIBRATION
8 psid A p(s)
cm H20 cm H20
RUNNO. | (in. H20) {in. H20) C(S) DEV.
1 /38 /5% | p32
2 D.6S ] SYS
3 0.3% 0.44 |.£€3 NG
AVERAGE P
¢ _Ofh Y- ¥ O ﬁ,d@
“8" SIDE CALIBRATION"
Apstd B(s)
cm H20 cm H20
RUNNO. | (in.H20) | (in. H20) Cp(S) DEV..
1 /3 [¥6 | 836
2 06C | .9 |.88¢ G -
A
3 9.3 L3 L3 il =
AVERAGE %e
4 olb L0AY oo
DEV.=  Cy(S) - Cp(S)(avy) (MUSTBE < 0.01)

CD DIFFERENCE: Aavg . Bavg =

Pitot tube calibration data.

(MUST BE < 0.01)



el oo’ \"o B T R A
. -3 e 3o 4 - -
z-3' 14 29 75 . c
Calibration Check: Npmogyraphs -6 7.‘7. 38 PR 51D Cotd
] 1-4' )
Stenglt ens J?»\ by 52 7!
. . , ;Mg e Cise e)xwom.a
e \}Je-sto = ¥\I B B Q AxQ ‘Q - “C L\A‘*\Ol/\. ‘t‘kv_vm-\v:kﬂs ‘{'a
Lo \\ (1 L*F [0}
Die __D~-18 =79 BT Y, ¥
He @ A&s, C\k'\w \ me 'f eﬁ\‘k \W\& _\L‘thnc\c*-f
. (1) € Factor Adjustment 9 Ct\'a \‘(‘ ¢ ?k o (3 €), ok

.,\Nw,_-kul QTL\LV\M!CQ«.K‘(S @ 8.%

Probe | Probe 2 . ¢ (¥E. QKLLE.  Probe3
Cp = Cp = Cp =
If Cp > 0.87 or Cp <0.83 4
G | G G
Cogj=C——— C,d; =C Cagi=C
T 085y 247" (0.85)2 9 0,85y
oL L >
(0.85)% A (0.85)? (0.85)?
=C( ). =C( ). | =C( ).
(2)  Accuracy (-\: 0 % Deniato ’&CC&Y&ﬁ-& L&>
(u) K-fuctor linc, A/f and Ap scales
Almc Set - : AH Reading _
\ Nomograph 1. 3 Nomograph & )
Ap =0.001: A/l =0.1 Ap=001 V.01 .97 ©.93 -\, 00 .7
‘ Ap=0,1 \0.0 9.4 ] 7 2.8 3.6
Ap = 10.0: AH = 10.0 Ap=10 *\.oz2 1.d7 V.06 0.99 "cl
Ap=0.1 o.\lo3 o.\08 o.\% a.\co o. \¥L
ap=0.1:4/= 1.0 Z\p:(l).gl 2.9 .4 5.5 5,9 7_4.
p = U o.iaol o.tlo4a o.lob g_,oL e a0k
(b) G, t;and D, scales -
AH Readings
A \-\) cale. C Dy, ts (°F) Ap { Nomograph. 2 Nomograph &
04N g 0.5 2500 002  ©.477 °.49 T Q.S .48 0.49
3.6 1.5 0.4 1500 . 08 8.1 R.6 2.6 9.0 2. B
0.3} 1.0 0.3 1000 - 0.1 0.312 0 .%3Z S 0.33 o.?! o
41 0.7 0.25 500 3.0 4.3 4.1 4.8 . 4.8 4.2
0.60 05 0.2 200 0.9 .64 0.65 ©.C6 5,62 o'ig

4
A Y\ = ke C D «A? ’m ok
- } ! pel i

AW —_
ke - f’ < 3, S UWwnice ‘\"ab‘»{
* $.507 x 10 e S
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Balances

Mettler Analytical Balances -
Performance Data, Contd.

Scrviced by

Liettlcy
INSTRUMENT CORPORATION
609-448-3000
L

7-7-79\.388106

TECHNICIAN
J;Z /éa;ow_/iz :

Special Features

HT78AR

Economicat student
model. Same as H72
except with ar release
system. Protective lea-
tures enable 2-yew
warranty even in
school lab use.

° O
o I
> Alr Release System
I Automatic Preweighing
4]
Optical Range Taring
HS1AR HTOAR
Full Range Taring
Capacity
Weighing Range (g) 0-160
(-] Taring in Optical Range (g) -
° o Additional Tare Weight (g) -
Total (9) 160
| S— -
Precision. .
. Standard Deviation (mg) =0.05 .
Readabitity -
( f Analog Scale-Est. (mg) - - - -
5] 5] ° g - Digital Reacing Device-Direct (mg) 0.1
: Optical Scale -
HIte HM8 H542 - w5 Range (mg) 0-1000 _
1 Scale Div (mg) 10
1 Digital Step (mg) 01 .
Filling Guide
: . - R 1 Scale Div (mg) . -- 100
Specially designed, low-cost - S Vel :
. 1
Student Models H72 and H78AR S ) @ >
now available._ .. Accuracy Ea Wi Comb (mg)-—. . =0.25
1 Digital Step (g) 1
Two economical balances with Tarin? System -~ 156
digitalreadout and weight knobsat .. “B‘a"s are ‘%’pﬁc | Seale to Z -
eye level above weighing com- 8} Use oy Bt wf:(;)om ero (9} 159
pariment. Big readout numerals y
and clearly labeled controls make PanDia x Bow H (cm) 8.9x18 -
it easy for the novice. Weight knob Housing
direction arrows and rapid filling o 4 -
guide keep students ontargetand- - . - :::t::"" ‘;ixzd o
shorten weighing time signifi- - -
cantly. Designed to hold their own Chamber
through the academic storm: a LW (cm) 1720
weight knob interlock avoids ab- H (cm) 20
rupt weight application. Sfip - - i
clutches prevent forcing of weigpt - Shp Wt (kg/b) 18/40
knobs. And, in the H78AR, an air
release system safeguards knife. Net Wt (kg) 1"
edges. : .-
Model H78AR buyers receive a
condensed instruction label that Cat. No. 1-909-78AR
can be attached to balance. Pads
of weighing instructions and over- € 1195.00

head transparencies on operating

procedures are included in pack-
ing carton.

N 1-908-7
See specifications in table. ’S-78AR

D-13




THE PENNSYLVANIA STATE UNIVERSITY

226 FENSKE LABORATORY
UNIVERSITY PARK, PENNSYLVANIA 16802

Center for Air Environment Studies . Area Code 814
865-1415

June 15, 1979

Mr. James W. Davison

Air Sampling Supervisor

Roy F. Weston, Incorporated
Weston Way

West Chester, Pennsylvania 19380

Dear Mr. Davison:

Five persons from your corporation attended the Visible
Emissions Evaluation Seminar at The Pennsylvania State University
on May 22-23, 1979. Following is a list of the attendees and '
‘their performance: - > o R '

Name Certified
C. Dobroski Yes
B. Jackson Yes
N. Kaufman No
T. Moxon Yes
J. 0'Neill Yes

Certificates and letters will be mailed to each participant.

Sincerely,

mﬁw _'

Robert Jennings Heinsohn
Professor, Mechanical Engineering
and Project Director

RJH/mg

cc: Vern Irwin -
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Project Participants
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DESIGNERS ’ CONSWLTANTS

APPEND IX

E

PROJECT PARTICIPANTS

The following Weston employees participated in this project:

Peter J. Marks

Vice President, Laboratory Services

Barry L. Jackson
Supervisor, Air Testing

Jeffery D. O'Neill
Project Scientist

Gregory A. Celiano
Assistant Project Scientist

Charles Dobroski
Assistant Project Scientist

Theodore Moxon

Senior Laboratory Technician .

Andrew Vatkins
Assistant Project Scientist

Nancy Goldberg
Chemist

Nancy Robertson
Laboratory Technician

David Ralston
Laboratory Technician

Robert HNewton
Laboratory Technician

Virginia McGlincy
Laboratory Technician

E-1.

econENVIRONomics
econENV IRONomics
econENVIRONomics
econENVIRONomics
econENVIRONomics
econENVIRONomic;
econENVIRONomics
econENV IROHomics
econENV IRONomics
econENVIRONomics
econENV IRONomics

econENVIRONomics

Division
Division
Division
Division
Division
Division
Division
Division
Division
Division
Division

Division



Scott Stanléy
Laboratory Technician

Thomas Feeley
Laboratory Technician

Emily Zinser
Laboratory Technician

DESIGNERS 6 CONSULTANTS

E-2

econENVIRONomics Division
econENVIRONomics Division

econENVIRONomics Division



