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File 50.50

Compliance Tests of the
Envirotech Hooded Quench Car No. 104
Operated on the

Number 20 Coke Battery
Located at the
United States Steel Clairton Works

INTRODUCTION

This report covers test work performed by Air Pollution
Technology, Inc. (APT) in cooperation with United States Steel
Corporation (USSC) and Envirotech Corporation (EVT) on the
Envirotech Hooded Quench Car No. 104 (HQC) operating on the No.
20 coke batteries located at the USSC's Clairton Cokeworks. The
purposes of these tests were to measure the particulate and
visible emissions from the HQC.

The EVT HQC system is designed to capture and
remove particulates from the hot gases during coke-pushing

operations. The basic HQC System consists of three major
components.

1. A self propelled Control Car, which houses all induced
draft and gas cleaning equipment. This car carries the
_Aeronetics Hot Water Scrubber that provides both the
- draft required to capture the gases at the system
inlet and the fine water drops required to
collect particulates in the gas stream during the
scrubbing process.

2. A One-Spot Hooded Quench Car, which consists of
a tilting coke box covered by a fixed hood to contain
the gases so that they can Dbe drawn into and
through the control car for cleaning. The hood
encloses the quench car on three sides and the top.,
with the side facing the ovens open to receive the coke
pushed.

3. Minor modifications, as required, to the existing coke
quide to prevent gases from escaping to the
atmosphere during the coke push. Wings are added to
the face of the coke quide on both sides of the coke
discharge opening. The wings align with the open face
of the quench car hood when the car is positioned for
the push.

The Aeronetics hot water scrubber, considered the "heart" of
the system, incorporates a two-phase adjustible jet nozzle in



which water is ejected to perform the dual functions of gas
movement and gas scrubbing. The water/vapor combination in the
scrubber is referred to as a two-phase phenomenon.

The Aeronetics scrubber directs pressurized hot water to
provide the energy for moving large quantities of gas through the
scrubbing system. The nozzle's jet ejector effect . transfers
momentum from the liquid to the gas. Additionally, the jet
nozzle atomizes the liquid and accelerates it to velocities
of more than 1,000 feet per second, thereby creating a
large velocity differential between the drops and the
suspended particles in the gas stream. This relative
velocity causes inertial impaction betwveen the drops and the
particles. As inertial impaction occurs, the particles are
deposited on the drops, which are then removed from the gas
stream by means of an entrainment separator. The cleaned gas
exits into the atmosphere and the particulated liquid flows into
a drain.

Recently, EVT made several modifications to the basic HQC
system to improve the particle collection efficiency. They.are
as follows:

1. The effectiveness of the quench car hood was increased
by extending the transition duct into the hood so as to
cause more symmetrical gas flow within the hood. This
increases the efficiency of fugitive emissions capture.

2. The collection efficiency was jncreased by pre-
conditioning the gas prior to entering the Aronetics
scrubbers by spraying water into the gas stream. This
increases the liquid to gas (L/G) ratio in the scrubber
throat.

The particle mass concentration was measured at the outlet
of the HQC with an EPA Method 5 sampling train. The
visible emissions observations were done simultaneously
with the particulate mass concentration measurements at the
request of the Allegheny County Health Department Bureau of Air
Pollution Control (BOAPC). The compliance test results
presented in this report are for tests completed on December
5, 6, 13 and 14, 1984. Pre-compliance tests completed on October
19, 21, 23 and 24 which were run under similar operating
conditions are also presented in this report at the request of
the BOAPC. All tests were completed while the car was
receiving and transporting coke from the Number 20 coke battery.

SUMMARY

The following points summarize the results of the compliance
tests completed on the EVT Hooded Quench Car No. 104. Three
compliance tests vere conducted during normal coking conditions.

N



One compliance test was completed during upset coking conditions
which resulted from an outage caused by a mechanical breakdown in
the coke battery.

1. The average particulate mass emission rate was 0.015
1b/ton of coke for the three tests completed during
normal coking conditions. This coke battery is subject
to the LAER Standard which is 0.040 lb/ton of coke.

2. As requested, (Appendix @ visible emission readings
were observed simultaneous during the particulate mass
emission compliance testing with the test car attached
to the HQC system. The test car added additional
pressure drop to the system which decreases the gas flow
rate and the ability of the HQC system to capture
fugitive emissions.

The approved testing protocol, Appendix ¥, provides for
opacity observation to be made with disconnection of the
test car. Such test car disconnection will improve the
visible emission performance.

The visible emission results, based on the above
conditions, meets the intent of the Consent Degree
visible emission requirements.

3. The test completed on December 6, 1984 was conducted
during upset coking conditions. The emission rate for
this test was 0.032 1lb/ton of coke pushed. The fugitive

visible emission exceeded 20% during 18 of the 24 ovens
pushed.

The following points shmmarize the results of the pre-
compliance tests presented in this report:

1. The average particulate mass emission rate was 0.016
1b/ton of coke for these tests.

2. Visible emission observations were made on October 23,
1984 during which the opacity did not exceed 20% at any
time during push or travel.

3. These tests were completed during normal coking
conditions. -

OBJECTIVES

The compliance tests reported here were completed under
the joint USSC/EVT Compliance Test Program and were observed by
the BOAPC. The test work was authorized by United States Steel
Corporation and had the following objectives:

1. Measure the particulate mass emissions from the HQC
according to the Compliance Test Protocol presented in
Appendix F.

2. Observe the visible emissions from the HQC according to
the Compliance Test Protocol presented in Appendix F.



the

1.
2.
3.
APPROACH
1.
a.
b.
c.
d.
2.
3.

Compliance test protocol presented in Appendix F
complies with the USSC consent decree, as modified,
for coke pushing emissions and has been approved by
the Allegheny County Health Department, Bureau of Air
Pollution Control, Pennsylvania Department of
Environmental Resources and the Environmental Protection
Agency.

Battery 20 is considered a new source and is subject to the
Lowest Achieviable Emission Rate (LAER) standard. Pursuant to
Consent Decree, as modified, the applicable LAER emissions
standards for particulates, and as discussed with the regulatory
agencies, are as follow:

Particulate mass emission less than or equal to 0.04
pounds per ton of coke pushed.

Visible emissions during push and travel less than 20
percent.

USSC has been informed by BOAPC, as shown in Appendix G,
that opacity standards during travel should be less than
20% since USSC uses pushing emission control devices.

Carry out particulate mass and visible emission measurements
on the HQC system. This involved the following:

Two of the test personnel were on the test car to
operate the particulate mass emission sampling
apparatus. One of the personnel operated the
sampling train control module. The other person
measured the gas velocity head and converted that
number into a sample train flowrate for the sample
train operator. This helped the sample train operator
maintain isokinetic sampling conditions. The second
person also signaled the start, stop and change from
push to travel modes for the sample train operator.

One test person was assigned to measure the visible
emissions from the HQC system during the push and
travel cycles.

One test person was assigned to ride in the cab of
the HQC control car to record the car operating
parameters.

All process operating data were supplied by the
Clairton Cokeworks Operations personnel.

Analyze all samples in a field lab set up in a construction
trailer at the test site. The analyses were completed by
the sample crew leader.

Reduce and analyze the test data.



4. Determine the particulate and visible emission performance
of the HQC and compare these results with the LAER
emission standards.

TEST PERSONNEL AND OBSERVERS
Following is a list of test personnel and observers:

Field Test Personnel:
Dr. Ronald G. Patterson, Project Engineer
Mr. Bruce C. DaRos, Field Test Crew Leader
Mr. Paul Jarman, Sampling Train Operator
Mr. Sherman Smith, Pitot Tube Operator
Mr. Cary Milburn, Pitot Tube Operator
Ms. Linda Lancaster, Visible Emissions Observer

Allegheny County Board of Air Pollution Control Observers:
Mr. K. Shankar N. Banninthaya, Air Pollution Engineer
Mr. William J. Logan, Air Pollution Control Technician
Mr. Thomas Kelly, Coke Oven Technician
Mr. Clarence Carey, Coke Oven Technician

USSC Personnel:
Mr. Joseph Connelly, Project Engineer
Mr. Larry Gainer, Division Superintendent, Gas & Coke
Mr. Roy Weiskircher, Senior Environmental Engineer
Mr. Randy York, Environmental Consultant
Mr. Michael J. McKelvey, Field Construction Manager
Mr. Robert Brown, BCM Visible Emissions Observer

EVT Personnel:
Mr. Patrick J. Reilly, Vice President and Project
Manager '
Mr. Ned H. Ford, Field Construction Manager
Mr. Ira Lapof, Field Construction Superintendent
Mr. Frank Kress, Control Car Operations

Consultants to EVT:
Dr. Seymour Calvert, Environmental Engineering and
Testing Consultant
Mr. Frank Lauer, Coking Consultant

TEST SITE AND OPERATING CONDITIONS

Metallurgical grade coke is produced by UssC at the
Clairton Works by heating coal in an inert atmosphere at
approximately 2,600°F for a period of 18 to 21 hours to drive off
volatile compounds and impurities, such as sulfur.

Each coke battery consists of a number of ovens which are

gharged from the top with a coal mixture. The coal mixture
is heated by circulating hot gas through flues which form the
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walls of the ovens. At the end of the heating cycle the coke is
pushed from the oven into a coke quench car which transports
the incandescent coke to the quench tower. After quenching, the
coke is then transported to a wharf which acts as a surge bin for
holding the coke and continously loading it onto a belt for
conveyance to the coke storage system.

The EVT HQC system is designed to capture and
remove particulates from the hot gases during coke-pushing
operations. The basic HQC System consists of three major
components as shown in Figure 1.

1. A self propelled Control Car, which houses all induced
draft and gas cleaning equipment. This car carries the
Aeronetics Hot Water Scrubber that provides both the
draft required to capture the gases at the system
inlet and the fine water drops required to collect
particulates in the gas stream during the scrubbing
process.

2. A One-Spot Hooded Quench Car, which consists of a
tilting coke box covered by a fixed hood to contain the
gases so that they can be drawn into and through
the control car for cleaning. The hood encloses
the quench car on three sides and the top, with the
side facing the ovens open to receive the coke pushed.

3. Minor modifications, as required, to the existing coke
guide to prevent gases from escaping to the atmosphere
during the coke push. Wings are added to the face of
the coke quide on both sides of the coke discharge
opening. The wings align with the open face of the
quegch car hood when the car is positioned for the
push.

The Aeronetics hot water scrubber, considered the "heart" of
the system, incorporates a two-phase adjustible jet nozzle in
which water is ejected to perform the dual functions of gas
movement and gas scrubbing. The flow of the water/vapor
combination in the scrubber is referred to as a two-phase
phenomenon.

The Aeronetics scrubber directs pressurized hot water to
provide the energy for moving large quantities of gas through the
scrubbing system. The nozzle's jet ejector effect transfers
momentum from the 1liquid to the gas. Additionally, the jet
nozzle atomizes the liquid and accelerates it to velocities
of more than 1,000 feet per second, thereby creating a
large velocity differential between the drops and the
suspended particles in the gas stream. This relative
velocity causes inertial impaction between the drops and the
particles. As inertial impaction occurs, the particles are
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deposited on the drops, which are then removed from the gas
stream by means of an entrainment separator. The cleaned gas
exits into the atmosphere and the particulated liquid flows into
a drain.

Recently, EVT made several modifications to the basic HQC
system to improve the particle collection efficiency. They are
as follow: -

1. The effectiveness of the quench car hood was increased
by extending the transition duct into the hood so as to
cause more symmetrical gas flow within the hood. This
increases the efficiency of fugitive emissions capture.

2. The collection efficiency was increased by pre-
conditioning the gas prior to entering the Aronetics
scrubbers by spraying water into the gas stream. This
increases the liquid to gas (L/G) ratio in the scrubber
throat.

Process condition data for the HQC System were recorded for
each traverse point as shown in Appendix A. Tables 1 and 2 show
the average data for the HQC system for each of the compliance
and pre-compliance tests. During both of these test series the
average production rate for coke battery number 20 was 14.5 tons
of coke per oven.

TESTS RESULTS

A number of pre-compliance tests were run with the HQC
System under different operating conditions and combinations of
modifications. The results from the pre-compliance tests run on
the HQC System as described on page 1, as well as the compliance
tests are presented in this section:

Test Date Test Type Coking Conditions
Number

3.1 10/19/84 Pre-comp. - Normal

3.2 10/21/84 " "

3.3 10/23/84 " . "

3.4 10/24/84 " "

7.1 12/5/84 Compliance "

7.2 12/6/84 . Upset

7.4 12/13/84 " Normal

7.5 12/14/84 " "

Test number 7.2 was completed during upset operating
conditions on the number 20 battery. The pusher machine was out
for fourteen hours during the previous night's turn, which upset
the normal pushing schedule. Test number 7.3 was started on
December 7, 1984, but was aborted because of the low ambient



TABLE 1. AVERAGE HQC SYSTEM PROCESS CONDITION DATA
COMPLIANCE TESTS

Test Number 7.1 7.2 7.4 7.5

Push Travel Push Travel Push Travel Push Travel

Nozzle Water 351 115 350 115 365 115 361 119
Flowrate, gpm

Water Temp, 429 429 429 429 414 414 414 414
deg F* '

Water Press,-' 294 287 295 287 295 286 294 286
psig _

Annubar Vel 3.0 1.0 3.0 1.0 3.1 1.5 3.1 1.4
Head' in. WC .

Scrubber Temp 145. 132 145 131 200 174 197 171
In, deg | i

Scrubber Temp 156 158 161 164 160 161 158 159
Out, deg F

Pre-spray H50 400 0 400 0 400 0 400 0
Flowrate, gpm**¥*

* Water temperature reported here was the tank temperature.

** The inlet scrubber gas temperature thermocouple was recalibrated
prior to test number 7.4.

***The quench water flowrate was assuﬁed to be 400 gpm from the pump
specifications.



TABLE 2. AVERAGE HQC SYSTEM PROCESS CONDITION DATA
PRE-COMPLIANCE TESTS

Test Number 3.1 3.2 3.3 3.4

Push Travel Push Travel Push Travel Push Travel

Nozzle Water 401 110 397 110 382 110 373 110
Flowrate, gpm

Water Temp, 419 418 425 423 417 417 424 424
deg F

Water Press, 299 288 305 296 297 287 295 286
psig

Annubar Vel 2.0 0.9 2.9 1.3 0.0 0.0 2.6 1.3

Head, in. WC

Scrubber Temp 142 166 142 144 148 142 165 147
-In, deg F***

Scrubbef Temp 154 158 156 159 155 159 155 161
Out, deg F

Pre-spray H,0 400 0 400 0 400 0 400 0
Flowrate, gpm*

* The quench water flowrate was assumed to be 400 gpm from the pump
specifications.

** See notes regarding thermocouple calibration on Table 1.
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/perature. The ambient temperature was approximately 10°F and

he impinger outlet temperature was 15°F which indicated that the
impinger water could have frozen during the test.

Tables 3 and 4 are summaries of the test conditions for each
of the tests. Tables 5 through 7 and 8 through 10 show the
particulate emission results for the compliance and the pre-
compliance tests. Tables 5 and 8 compare the particulate
emission rate in 1lb/ton of coke pushed to the #AER emission
standard for each of the tests. The results of the visible
emission observations are summarized in Table ll.

TEST METHODS

The tests results presented in this report wvere completed
according to the Compliance Test Protocol shown in Appendix F.
The particulate emission tests were completed with the Method 5
particulate emission sampling system modified as approved for
these tests, as shown in Figure 2. The probe, cyclone and filter
holder were Teflon lined or coated. Two impinger trains were used
in parallel to acommodate the high sample flowrate required to
collect a sample volume greater than 30 dscf.

The 24 sampling locations are shown in Figure 3. A cyclonic
flow test completed on November 21, 1984 showed an average
cyclonic flow angle of 1.8 degrees for all points during push and
travel. The results of the cyclonic flow test are shown in
Appendix I. All sample analysis was completed in a field

laboratory set up in a construction trailer near the test site.

All fugitive visible emission observations were completed
simultaneously with the particulate emission tests. The test car
was attached during the visible emission observations. This
increased the pressure drop that the Aeronetics nozzle had to
overcome, which decreased the gas flowrate and the ability of the
HQC System to capture fugitive emissions during these tests.

11
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TABLE 3. SUMMARY OF COMPLIANCE TEST CONDITIONS
Test Number 7.1 7.2 7.4
Push Travel Push Travel Push Travel
Avg Gas Vel, 67.4 34.3 66.5 34.6 69.2 38.9
fps
Avg Gas Flow 129968 66069 128130 66652 133306 75021
rate, acfm
Avg Gas Flow 76222 38653 68609 35520 74808 42034
rate, dscfm
Exit Gas, 156 158 161 164 160 161
deg F
Exit Press, 29.41 29.41 28.99 28.99 29.23 29.23
in. Hg
Samp. Vol., 22.26 11.14 19.92 11.31 21.12 13.51
dscf (corr.)
$ Isokinetic 109 105 103 105 101 112‘
Total Total Total
Samp. Vol., 33.40 31.24 34.64
dscf (corr.) .
Dry Gas Comp.
Co2 (vol %) 2.0 2.2 2.1
02 (vol %) 18.2 17.3 18.3
Co (vol %) 0.2 0.3 0.0
N2 (vol ®) 79.6 80.2 79.7
Moisture, vol%
M-5 30.38 37.47 32.60
Sat. at T out 30.44 35.04 33.02
Mol Wt,
Dry 29.05 29.04 29.06
Wet 25.69 25.17 25.45
Front-half 34.77 79.77 45.73
Part., mg
Back~-half 1.40 2.09 1.69
Part., mg
Total DER 36.17 81.86 47 .42
Part, mg
_ 12
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TABLE 4. SUMMARY OF PRE-COMPLIANCE TEST CONDITIONS
Test Number 3.1 3.2 3..3 3.4
Push Travel Push Travel Push Travel Push Travel
Avg Gas Vel, 74.6 41.5 68.9 40.2 66.4 35.3 62.9 36.5
fps
Avg Gas Flow 143837 79949 132752 77491 127908 68038 121298 70390
rate, acfm ' \
Avg Gas Flow 89946 49714 80884 46960 80079 42308 78584 45212
rate, dscfm |
Exit Gas, 154 158 156 159 155 159 155 161
deg F
Exit Gas, 30.486 30.486 30.373 30.373 30.763 30.763 30.753 30.753
in. Hg
Samp. Vol., 24.33 15.36 12.72 6.60 23.40 13.92 24.57 11.46
dscf (corr.) 4
% Isokinetic 90 107 98 99 99 112 107 91
Total Total Total Total
Samp. Vol., 39.69 19.32 37.32 36.04
dscf (corr.)
Dry Gas Comp. '
C02 (vol %) 1.8 2.7 2.0 2.2
02 (vol %) 18.5 17.3 18.0 18.3
CO (vol %) 0.0 0.2 0.2 0.3
N2 (vol %) 79.7 79.8 79.8 79.2
Moisture, vol$
Sat. at T out 28.61 29.97 29.09 29.87
Mol Wt,
Dry 29.03 29.13 29.04 29.09
Wet 25. 87 25.79 25.83 26.14
Part., mg
Back-half 1.08 1.41 1.35 2.31
Part., mg
Total DER 38.05 l16.71 28.22 40.29
Part, mg
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TABLE 5. TOTAL PENNSYLVANIA DER PARTICULATES*
COMPLIANCE TESTS

Run Number of Part. Conc. Part. Rate, Part. Rate, Allowable,

. Number Pushes gr/dscft lbs/hr lb/ton coke 1lb/ton coke
7.1 24 0.0167 0.76 0.0144 0.0400

7.2 24 0.0404 2.24 0.0324 0.0400

7.4 24 0.0211 1.26 0.0185 0.0400

7.5 24 0.0146 0.82 0.0128 0.0400

Avg 0.023 1.27 0.020 0.040

Avg w/o No. 7.2 0.017 0.95 0.015 0.040

* Includes total front-half, plus insoluble back-half

TABLE 6. FRONT-HALF PARTICULATES*
COMPLIANCE TESTS

Run Number of Part. Conc. Part. Rate, Part. Rate,
Number Pushes gr/dscf lbs/hr 1b/ton coke
7.1 24 0.0161 0.73 0.0138
7.2 24 0.0394 2.18 _ 0.0316
7.4 24 0.0204 1.22 0.0178
7.5 24 0.0140 0.78 0.0122
Avg 0.022 1.23 0.019
Avg w/o0 No. 7.2 0.017 0.91 0.015

* Includes filter and front-half acetone and water washes

14



TABLE 7. BACK-HALF PARTICULATES*
COMPLIANCE TESTS

‘Run Number of Part. Conc. Part. Rate, Part. Rate,
Number Pushes gr/dscf lbs/hr lb/ton coke
7.1 24 0.00065 0.029 0.00056
7.2 B} 24 0.00103 0.057 0.00083
7.4 24 0.00075 0.045 0.00066
7.5 24 0.00068 0.038 0.00059
Avg 0.00078 0.042 0.00066
Avg w/0 No. 7.2 0.00069 0.037 0.00060

* Includes 0.22 micron filter catch of impinger solution

TABLE 8. TOTAL PENNSYLVANIA DER PARTICULATES*
PRE-COMPLIARCE TESTS

Run Number.of Parﬁ. Conc. Part. Rate, Part. Rate, Allowable,

Number Pushes gr/dscf lbs/hr 1b/ton coke lb/ton coke

3.1 24 0.0148 1.00 0.0163 0.0400

3.2 12 0.0133 0.81 0.0140 0.0400

3.3 24 0.0117 0.54 0.0112 0.0400

| 3.4 | 24 0.0251 1.48 0.0228 0.0400
Avg 0.016 0.96 0.016 0.040

* Includes total front-half, plus insoluble back-half

15



TABLE 9.

FRONT-HALF PARTICULATES*
PRE-COMPLIANCE TESTS

Run Number of Part. Conc. Part. Rate, Part. Rate,
Number Pushes gr/dscf lbs/hr l1b/ton coke
- 3.1 24 0.0144 0.97 0.0158
3.2 12 0.0122 0.74 0.0128
3.3 24 0.0111 0.52 0.0106
3.4 A24 0.0236 1.39 0.0215
Avg 0.015 0.90 0.015

* Includes filter and front-half acetone and

water washes

TABLE 10. BACK-HALF PARTICULATES*
PRE-COMPLIANCE TESTS

i Run Number of Part. Conc. Part. Rate, Part. Rate,
' Number Pushes gr/dscf lbs/hr lb/ton coke
3.1 24 0.00042 0.028 0.00046

3.2 12 0.00113 0.068 0.00118

3.3 24 - 0.00056 0.026 0.00053

3.4 24 0.00144 0.085 0.00131

Avg 0.00089 0.052 0.00087

*

Includes 0.22 micron filter catch of impinger solution

16



TABLE 11. SUMMARY OF VISIBLE EMISSION OBSERVATIONS
12-5-84 12-6-84 12-13-84 12-14-84 10-23-84
Test No. 7.1 7.2 7.4 7.5 3.3
Point Opac Sec Opac Sec Opac Sec Opac Sec Opac Sec
No. 5208 >20% >20% >20% >20% >20% >20% >20% >20% >20%
1.6 P 65% 10s
T
1.5 P 20 1 70% 38
T
1.4 P 65 S
T
1.3 P 65 4
T 25% 1s
1.2 P 55 8
T
1.1 P 25 1
T
2.6 P 20 0.9 65% 1s
T
2.5 P 30 1
T
2.4 P 80 10
T -
2.3 P 25 2
T
2,2 P 90 9
T
2.1 P 65 8
T
3.6 P 40 3
T B
3.5 P 30 2
T .
3.4 P 80 10 60 3
T
3.3 P 85 7
T
3.2 P 30 1
T
3.1P 100 21 25 1l
T .
4.6 P 30 2
T .
4.5 P 35 2 45 5
T
4.4 P 95 16
T
4.3 P 100 27
T
4.2 P 100 8
T
4.1 P 30 1
T
No./test 6 18 4 2 0
: 143

Sec/test
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APPENDIX B

SAMPLE TRAIN DATA SHEETS



DS JUoun )

- =l
& I |1]| hh|L phlon| datl 19]] W] | 0T |£e9’ThT R
. F{Eh|ERPOT of (o1 997 (G| X ok | 0T I | ZT—— KR
[l 7154 'hltet TelRel 0a7|d s/[hy - ot | 8057yt | ——_bh!]|
3L 2 P e S S| STTRT e | b
Tk (1 &€ Lejile btl&t] 19t| L m_j_q\.. o7 | (ON0LT h|
3T T | §¢ K| e[ ¥c]a 9| A &I SAI 0% 1€t - g1
_No.T RV GE <celcg ¢L7 351 K ST | (L bt si|
e g7 LE (&[0T Je| L[ 127 har| L& 07 | TZ 441 ¥1
| W gor{bn vl fano | ol UIAQ ?cmkv ..oo..:_“__ 3q044 W,u.tuk temoy | pasysag @~c vy \K%NNN “ul J3quny
1 *bay e“.____..n“> 93421 0(._w .vuo-... “qw vjw w1 ou..wn"nw.
d ) A 509 o7 .,,\.. Hshd £14301 A £ w..:vmuo- buy | dweg
~ . 913N 509
do 34n3esaduay N 235 W
03’5/ « \\\\u ...WQ«?V\ - awnjop (e30) 2557 6 v uto.c. 1037 10144
. — " - W " OH . e (tu
S g I d d\¢| 31050apu0) SSVS :“w 0D ‘bW Hm._.w e _.":.__ﬂ 1%93Y) e
(d) Aw.c yPN)x = wr —— SFE7 9%
NRE =, (PN)Y . IM.NNW T BRI =ITOING (s)43qunk 293144
« ) 199 1018 (0%H) *aanssaug IS
J4039¢4 o mull Fo Mo} ldwr:ﬂ ansSaigd Iy J19w0aeg
1091} 3307 VM g d-0%1 a0’ _mu J_IT ~  oamesadw) Judsquy
T LY saquny x0g 4a1aM g X (7] —aur vl Iﬂuu.dﬂmi\dnhﬂéss:oao
T (Pw) *Aag *aybran seinddon S S ¢ A e T7L saquan uny
- 24NIS|OW PIWNSSY ogoR - okl Ta@T o:uu‘va S< TV adk| 3jdues
T RET c001 7 w9214)30) 1044 QIST QT T A7 . YYS ISAL- U TH voy1e307 3| dues
.I.AN.%::._ 9 3215 (32208 ugey 19N Leuty TIRITT TI-3-C7T =g
S2Wn| oA 43bu)dw] V& JTFV T I 55 we 4

auwmd\d|w.“.“~ , m. 3dK] pue y3buay 3qosd

30 abeg

3

vive 4

mom oy



Meqq wTyg Ty v swe JUT 4V
5bg) Liolhs §910 .t\& Sip 2 y.\t segaw SV VPR

- s vy SV
\.\..‘\%\.\\ VA .\Q.o \\ 3] b NI LD L4\ ...,.M \\.\nuo _\u\ 1$1U0Ww0)

va 9 Lhsys (Fi oy prasep Aw el you PRed M
SFUS ITE - SO OH w0l buy dues AX-5-%! 0 AL

7 7 | SH Lh|3y2 Ohl oAl LTl dst| & T
Am. ’ .9 o““ Mr.«oww. TOR{OR| 247 w%.m_ AN,
pry = 15 9| ol7 ohlaf 42| LSI| Sh! 0
507 —ZSH Fhlocr] | OF|ok[292] 75! T 5T N ThEOf . 7
Q7 1 1hH k|9t bslb gl #oz| bST Ll scr| - STh tog Le
5 S ol ap [T oF\oF| Z9¢| k51 | = ht T @9 Toe | - Lk, | =
@ | 1 [PR[9R]TT 6] L] 07| 09!
Fi° 5G| 5hl 9h|02 ohfo:| 971 TSIt

' hh| TR .

57’ Bl THER ¢

L

0'h7

A

6
P
=13 7T

Sk A ML &4

[]
. S| &0 &
+|49T Oh|of| sag| 95:| 11T Ol 3] &EB-%bT Sby -
m— Ceprrwy . sl S—————
J9| 61 vy |ing | v | Va0 10w} | 39044 tenidy | pasysag 02 °uy . il Jaqun
H “w..q S Jwil vJﬁm ‘() £ea Cpr ™™ wiod
4 l pea . : »
v | [P _ | o o | € ) E=T]
JIIIN 3v9
o 3mrsdw| o 343woloy .
235 MW

..Nl . .ulﬂl abey



€0’ - \\u\:u\k. 1$7UoE0)
1= YNd gy pood g vyt 2ipas fi
T TRI-3I-TT ave A *oN uny
— S I 74
Tw [LA bF| e TRk | 1Lt S5 2 S| OLH 5% | She
< |4F DR|OL AT [CI & 5! 5SS T L£'E Sh! $-h
bh |€5T oR| 0cz| DS/ &5 | 5T - [LhiE Sh -
€ A2 52 20 SoT| AST TTRTC .
hl 8h) 9t , L
_ 997 3Elg 117 T Bre T Y =€
TRANAIE 2 _
L7 et
LT I u
(a7 9S1| L ¥!
R | ..
Ll R N L T S N P B 75
LY S51| b 9) T ot | avi 80€ Sk
27| 31| 0°(T O] L 30% Sh. S-%
et L st| b1 ST Lo et | &%, |
“TETE [ oct| k51| 07l T =Cjot 9= d=x | o' ¢
| 1 uﬂu« al.w...u.q." g | w1 | IAQ ﬂ.imh 19w | 9q04y H“.H tentay | pasysag «..Mw.;ﬂ. 10 59€ vt k.h_!.ou
B 1 O M ) i wong | € 20 TRE~T] M
5 J219 379
I o 3IMIvIdEIY g ILaweloy | |
2957w
« 4ﬂ. S



wayp yond 2% 2t ol
NhGn& .u.o %.‘:\v *Q .<¢wa$ &(.‘%3.\ \SW&E nqm oly - vv‘.\u .ro\..d v Qd\.* :\":..3.._.3

1%8:.32:.‘“ +3-5-¢7 e T~ ‘om vy
0%

| \&hl oSO - /blis| kM LS|
< LR 0515 TR 1H 99719

&n} 0S| 1/h] 1H otd 951)
2 |4kl 05]¢2 Jn|Th| Geor| LSl
| 0.5|eLt b\ 1
bl 61149 TRIIR| £22] 35!

. mnt.ﬂ_ — HRpR] ) LS

h bpl69T _ A7) v :
o wy lwo| w1 [vmol <] aqesg | 2*VH (1°G)E -
Sons no| vl 0 M%._.um% ' ._ d v.ucvm oty CLNS)E wm h.uﬂu

4 7 PPy . . %Ianvd)

S 3y . .| wsnd Ao € “..:_hn. ..”u:u"”
JI1IN vY
Jo IMesaded| g 3L3woloyg |
235" MW




DATE- JH- G SY | o
.Run#®#- 7./ PLANT=USS-CLAIRTON

_— ‘ ez e g i g e
RAV-E {OVEN | AP AP (ROJOMETER POINT |Co,
< POL..T \WumbsR | EXPECTED|ACTUAL [ESIRED |SAMPLE TIME Meye |-

16 o BN g1y | 1
1.5 1A-35 & S0 20| o Tan [-28 L
NESRY 21 '%‘xo 1320 /33 5 ..
73 41| g B s ||
1.2 | B-) | AT ke ge | 192 I R
WYARTN Mgl g | 1230 L | o5t
a6 (43 A M gdge e T DL s
A : ' ‘ 1132 |
i 138
73 A S
AN &5 A T
21 /:39 oo E
3.6 Mg [:24 |
35 8 1o |
34 g s |
73 14 (27 | )
32 18- Zin
e |,
4S
H,‘/.‘/ ¢~

z. et Lo pnLmet ey

(Vg
s
) ve ba o
[&5 IEYVIRS FRRVR]
~) -

EERRSV B SR o B PR B
[V IR IR 4 4
—
4
]
i

L T s VARV Y

a Tu

[Fh BEA

3
w3 o oc
e

&
N T
(SR ) V] R RS
]

[en S IS B £ )]
e MOV @y

[P O )
w3 & G Y e D

[* 20 S ¥ (I ¥ IR Py 2

[V AT £ Y

— el e s e
w -
o by
S T R ]

.79

)
AR LAY B A% B o8 B SR S0 B SV Y B B B B

- &
©

3
[
(3]

port (et pm e e pme e}

[N TN 25 T ot B B BN I B R

]

Ui M LIS -J U O WUt

G NWMO N — N QO

[ RV
1

a L GG G P B P = b e & 8 W LW G W

-3 A3

—t

,..
-,
o
[}
i




i

0t2 UnQ) V43
e'by W10l
e o (NIQV3IH 02 WALIV
2818 00l g 1L | oL 4L 2| ou snw 001 1 1IN T
oniavay Yo
450" @ 001/ 20 29| 42T | O} KNOL | U@ 0% | WnLovsnumoNigvIY
- 09 VALIV SI L3N Q)
. (omav3y t0d
73 oL/ ~.31 | 23 ar | 278 208|723 ‘Qg | vniov snuiw aNtav3y
X227 % 3 2°9g %0 wniov s1 13008
MVM.Q 00,y O.“ D..ﬁ Qv o'T Q.W\ Os“ o't NQU
S IW010A 13 owovay | | owovad | . ﬂ.:u_‘wx sV9
(SISVE ANO) SYO NOVIS | 43NNdI1InW 13N WALV hLY YoLov
30 LH9I38 ¥VINII 0N 39y 3AY ¢ ) l NNY
% 3K 40avH340
%S¢ uNLYHINIL INIGNY
) AT GOHLIN WILATVNY
T TITEIIIINT (GViD SNONNLLNGD ‘O31VHOILNI ‘OVE) 3dAL F1dVS
VI ISII = I IS H - NOILYIOT ONITdWYS
(D012 % 42) 31 DHITIWVS
& o7 IS3C X3-35-¢/  avo
SINIWMOD CTTTTITSSTT I

NOILYNINY3IL30 LHOIIM HVINIITON ANC




102} CAwpas o7 1A pouvediPu w P PN TIV shospora » vy Jotd [ i)
% et I ) 4 4 e )

. / 'y
i Ch| hh|A97 oh[ok| L 92| SH|AVIT'| A/)- FLASEE | —Th |
T F A EWREPY DL CH] 5| ZST[ Lol 2 ¥/ 0E°357Te | 35 _.
r 7 Zh| Wh[$97 oh| off LOZ| eahd- | Ay~ SV | 09 hte £5°
¥l € ZH EW Vo2 ohlohlF 9T zclenl | ¢ 7| o5 | S€hTE | &hr—— | h-l
7R IL] 1h| 797 ORloh| 497 S9llhyga-| il s1'| &IL721g Ik
ot 7 7h| Th|$97 omohlol=|asl| Lci| Sh | 5P| Rt ETE |G G-
:»T\ [h| Th|497 ob[onl I 1ol vl 34 ] OC | ok tTs Th:
(&7 € thl 1k ¢ Ol Gh| Tez| T o™i ¢ @' o0 | £€°'TTE | ¢k A1
I )/ by "up |InO | vi UIAQ JwiL ..o.e:_.k.— 9q044 Wﬁwatuh. Lenldy pa4sag QNa ‘uy WNW.‘.ﬁM. ‘vl /l JIQUINN
i i el EE v g “oton . e ot |ssnead
\Y 433 509 dw&...& Hsnd K3y 20194 € wu:.moov buy | durs
I se9
dp 3amesade] w31puatoy o R TV
st = nd R awnioA (P10 0T twdey) W 1004
TOTT ‘6 o . vu
L L2 - _..«t\& Iﬁcl 235UAPUO) SSVS uuw 100’ ....u JMq_. :.“.“:x 13934) 3yed
(d) Awbp.v vaez:_ = Wy i ) 74 \u..ﬁ*N
s 0 )x = JPN) ’ MNW (s)a3qunN 433144
! -+ “ \wﬂm&mﬂﬂm .o~5 *3anssaag 31101$
201904 o IWF' dn o %MN%?SSS; 3} Jjw04rg
U914 §330) 2V 2 001 qﬂ.ﬂmﬁ g lcOm.v . _aJanjesadud| JUILquy
T7 &v« Jquny X0 JIM |V~||| QJMﬁ. O30T Jﬁ‘ﬂwgﬂﬁl;s:&c
- (Pw) *Aag *3ubyan seindaiow .4 g o 7 saqunn uny
- 24NISIOW PIWNSSY 7 g 8= oot S - (M adAy I dues
TRt 1 waid1390) 1014 BT o g D A0l v AT TITEE = T OOH v011020) 3 dues
. JOE*  -g%1 1 37ys (3720M Uteg N (ruty  Le1ul hX =9 ¢l 2w

QV\H \uﬂ 2d4) pue yibuay agouy

m jo- = obed

sown(op 23buydwi

vive 4

<0+.»..£U Waﬂb we|d



gz e 2w PRISY e 3OV I w T
v._____m,,\j k..ns% a%vl voyro0) bujjders n{;\,»lt.wulil airg "L e ow e
‘, N By
SNDRRRURIRS 51 J . . u s ———— SnnmE—

LH hh|697 ChL PhiolT|d9|| £ -6/ dz/| SS hSo 2v¢ 9S8
75 OHlop| 3L GallChT| L2z € [T LSE o =
(bl LR LT oh| ok 3_4 1Q-=l'' s al| 0k [ 1€ 9EE Sfﬁ |

TH 351501 Ohioh| Fot| 51| 0°CT J9 s€¢

1A _ Chloh| S| 2 LC1| 4/
TZhT |&.\_
g 7| en-
5! . 15T ol
! Il o] e¢g
zeT| !
PR I 2 b
Tht| R §9 47€ Sh 3-T
%.ﬁ\ ohn [LLls %m m LS:
56T af e e ln Lk =T
a m\ T4t bap oLt b
3 \tu IS 0k -7
= e P e R e e L i s
4. ; 4 Larow v Lt Wead fiwoiaa] ..:...u“_.._. .ﬁu.“.ﬁ” dsaaaval
JI1IN 39
3o 3MvIded) o 3L3woloy .
2I57s W

H » ...lNl by



13103W0)

Av2 \nw\\ U%.&n\ v0117207 buy(dues %%J\ﬂ\ arg 'L

aw HH . Q)_NL LC| bS] Wgeo ~ |HUKO®
.. . r.w- .

}.MT.W oh|0R| 497 A5l &' 11
L (€'ShC Lp I-¢ |
St | oBF RRht DR
SL° g0 hht hb B
157 < Bt €he Sh:
0y’ Sb Tk ]
S| 51 | €blCht g
50T| Sb- ELE Ah ¢ h-<
ERE WWI?I.!QT.N bht
c(tl] 1’ Th OhC hh- S-C
T 56| ©%ees | be:

,MBT _ cLt| 2y sG bt2 Lk 9%
W du“. Ll L I e I Ssuyod) | sosq w,.u“ur (v | Ppasyseg @M.,..u. fSo €5c w e
] I e ey R | v | € T

JI1IN $v9
3o 3IMvIaded] g I43woloyg .
2355 MW

T TC vy



nys Py
S drg I SAJIND )Ly i Y o1 aphe W

Moy \\2..5+
ST - .\ﬂlh\ . .v.\vw*hq ~\ Vi -_Q* O\&: *3 v! OJE bw. ¢\< Wi 20 z\ :& :\ 133UdWN0)
Jus FEFF DDIF wnvertunems HR-A-T1 1L

Ny

e

L Lh| 0> e!| b 06| gLh
MQ_ X A 05] 87T haz| 47| T st| L | P7| oVFast | Wﬂs ="
oL’ Nu & Qh AT orPh.5IT @m: 7°hz| T I <’l &ﬂbw_m 1 qu.‘ R sr
£ | _|&H 95|07 onlonlecz| P71 Po°| Rb | S |OTS KhC COR N

£€’ 5 [&H °5] 19z oA | oh| 597| L&T| LT L & S CTERE <. |-k

o e o P o e e T e
\Y, 4 Lagom sve LS . Wang n.-..wu._.oa ¢ nu.uﬂu. cnu.““u” asa3avd)

JIIN 39
.uo e sademy N FLIwWoLoy .
2Is s

T abey



LSRN 4y | A
RUNE=-  7-2 o PLANT-USS-CLATSTON

RAVRIL [OVerd | AN F | A P. (ROTOMETER] POINT o, 1 7 IR
L. 1T \WuMBER | EXPECTEDIACTIAAL JESIRED  SAMPLE TIME| Meyp |c- m22t w0 i ratometer

_ A s L. M.l Reading
(6 | 4118 23S | 20 |82 77y | /24 T T

89 525, SETHABT

1A [ CA [ | o
13 4- ” R 5% |88 | 124
L1 iC .'/:/7 0 /‘7"/

7.5

.28 23,
L1 - 29.
A5+ 32,
.13 M
.20

x4

3

o B d I 4
cad 74 -

-~

-

w W
R

& 4
[

: : =T : v jf -
2L A kgt SR |
. vt .- l’-- i . @ me - e s emre . o n - . . N ) ":. :.t ‘jn
‘~ 2: 5. 39 1% B
. " Aot 43 .32
.Q'V RSTY f =7
1 9 7 -:“ h L
s '
»::)’ ;.‘ . _
~ . I “:
A NS} - Lo 237
- i 7 (U AS 4.l
...:‘,4 ‘ ,.Z( 5 2alT
;< g ; e YT 5.1
7 C . i » o2t 5.7
Sy /-33 . o s
Ny . I .55 2.3¢ 28.6
‘;L/ /‘7/5 ‘ ’ ?:: 083 27.0
"oy ) .35 .97 275
.3 /3 L 1,70 .00 27,
z P78 .02 28
1.80 .25 2
1.85
1.90
1

I R N 7]

w,
) U
NSO - 0w

~IN
n
d ia
< &
1

< U

-
.27

.39

[ )

— -
e
s e pem e e es

A

PRIV RN 05 I oF BN PN | i
3

- T

LLan g

i
K

. S
&

a t3

1

i

-

r

(V)
\
Pﬂ
~
1
o it
[y
[WORN§
2l
B

1,82

s |
.

£

X
-,

(M

) Y
o

.\ -
ds
@

A

~
-4:
g

EEBED SR W »f;»,; ,,’ e u '\“1"'.--_'.;_"-' S
«tu_LJh:.u T R O IR o Bt A ST

. Juq-w : i AT



ho'LY

wiol

i
0£Z bnQ) vd3

ASKTY

b}

8—\3

0%°08

"0

g/

203

(ONIOV3Y 09 WALV
snuw oot S1 1INy

SLo’o

001/,

2%'Q

-

+0

%Ll

3’61

omavie do
VNLIV SANIN INIGYIY
03 WNLIY S 13N)Q)

_S18's

001/2¢

%' LI

= 'Ll

+4' Ll

'L

4L

+'LI

6L

oniav3y 203
IVNLIV SNNIN ONIOYIY

%0 wnuov st 13nlg

Aato

00lyy

'

2'%

'Y

2T

L

2’6

'L

07

aow-q,q ‘P
1SISVE ANG) SYO NIVIS
30 LHIOI3A ¥YINII 0N

y3ndinw

INNT0A
13N
IIVYIAY

i

LI EE]
Ny

13N

ONIQVIY
IvNLdv

1IN

ONIQV3Y
IVNLIY

SVI

NNy

JO T A~ TowotT

401VH3do

JUNivy3dwil LNIIGKY

LS FO

OOH13W TVILLATVNY

' uﬂﬂvﬂHH:: (6 VdD SNONNILNOD ‘GILVHIILNI ‘9VE) IdAL ITdWVS

VI IS AT US O NOILYI0T ININdwYS
(NJOTD 142) 3ma1 DNITIWVS

- 3=-7<-T7 _ uUvo
PRI ST AN

L5394

‘SINIWWOD

NOILYNINYIL3Q LHOIIM ¥HYINII 0N AY¥Q



R 4

19 JUvuaw)
m« ) )
- £
! o
| R
| - 1 AT
4 v Lk S A1 . . / ns
H d7A [ 6H *uy | ano | ul fuaag w32 | 43burder | agouy (.,. ! 1enyoy paJy sag cua v} Mnm,ﬁ \.WW Wl Jaquny |
i .:r( E:Q".I“_v.-> Jwit % .Vi;r. ‘(*dv) e o “"".0-“ g .H
! : d > PRIy ™ 4 B S
| Y 4333u 329 it By fyisoqap | € Mu:..uu”. 9._..&3. ) :
19194 S9 . ;
4o d4njesadway . _ .
0 212v0)0y L35 ™
T ' C v : —— - .. i
o5 \\ Q - Junjop |®310} Yo :y39y) w1 10044
05/ ~p a2g4'S 2 b, Ni) G 76y .57 e (g
/ ~t d VA sesuapuo) ssvs 1) QTP ‘60 = GG I 1MAV] 131994) Yed
1) (Pury . .
(d) A-nv pUNIX = Hy THC 0659 DA
* ! ) x = (PN Hw..u.N- \h ‘79 o0 99 éﬁfoﬂ:x FRITY)
a ) 199 el w , (0°H) ‘vanssaag 21108
401204 o 4 dTw V «ﬂ\. 94ns$34g u..:o..ohnw%
1314 §)30) J31W - Coof 24njeaden) JUIQRgY
" . - 'ﬂ.*- 2&&
DT CT IIV saquny xog sa1am oo \ Iaadﬂs\.ﬂﬂaé;s:o&
T (Pw) *4ag *ybran seindaion o I Iﬁﬁﬂiﬁ un
— T 34NYS10W pAUNSSY T ooy —aapr ) i "S-TU 9k adees
T "0°1 9 9191430) 10W4 7000 T ) gy JVIISIT=IOOH o110 3| dwes-
.A.Nd.MJ!‘%lo.. 9 8215 {3rIoN UIPg JoN  (eutg  P1319] * F3-C7-87 ana:

oa: pue yibuay aqouy

371,

%

4

j0° . Jbeyd

Soumjop sabuidu]

VIV IO- 557 uco:

PR




NQ-\YL&.\\N\ P M..c \bﬂsw h.\

Copras sapropsy proma |

1 fuguan)

D

ﬁ T T “ny
T 1 39| 29| A9¢ £a\F9 £32 191 T [ pol-| S€ | I9L6SE | ——Eh: 1
& ELAIEEIRR F3[39| 49245157t LU 51| s€LSE h ST
ILH| 72T AP I d[pwi | #0/| ot | 009 R3¢ CH
55 £ [29]39|{ P 2787 597 TE&5% |9 h-T].
’ /17989 T2 W oy ST | 9L (S§ 'y I
by v MJ L9 h@h& $97 ﬁ%\ %&\ St a9 N‘ﬁsﬁhn B M.l_
4 ¥ | k9 5 $9 aLc 0|7 Tl pgs%f| DR~ | 519 5% ATE
pS" # | 59| 99| 397 O ST ww {10 ] &) D] LLC-95¢ [ShT H~|.
H dvp 161 cup [ Ing | u Juaag Jwag J3buydw | agoay W..,.,..%uw {enidy paJsag a N&.N..\ﬂmm.:e— / Jaquny . y
"bay -.:......hu> N uf._w euh..* ujw ‘dwj | oa..wu"ww_ 1
V . 1939 se9 224 Hsnyg STELTETIN I w..:g..un, s
- 4213 seg
Jo 34Meaddway 215uatay e T
o’£ .‘.\Q\ MWN.I,. swnjop {e30] wto T 6 .Ileﬂ -.“NS 1037 10344
wd) | 8§ & e ~bi né A10SUAPUD) SSYS WI¥oC* ‘OH |J._| W RIpUL 1Y3Y) Ned
@) (&) youn - " Im 7P
< ) = (PN1Y T 9@ R AhG—5 0] nﬁtrzsz 43344
=% 139 ¢o1118 " (08d) *aanssaag d1103§
201304 o YA .ﬂ\mﬂ 4 \m.\.v.d%usaao.& 3y 4jem0aeg
- UL} )30 419N T o’tel o007 W m J0) 2amesaden) Judjqay
T ZJF sanw xou srou BT ogf 0o 77 [+ a0reaado
T (Pw) thug taubran segnoaion U el g . 7 & 43aww uny
—_— 34N)S10 PIWNSSY B O ‘16! 5) mb\w ( & - L 3dAy I dues
Z 071 7 W31214)20) 10114 124 OaNﬁM 203/ ﬁﬂgs_:gd 3| Gung
R0E¢ COT0 0719 2ns 1a720m ute9 1aN  (eury  (RRItu] mAw T 7-C] #»weo

h\\.\. .m. adki pue y1bua sqoay

*abey

A

somn|op J3buy dwy

viv HE]

we(ld



o’'ST

&s\hﬂ \.\JQ 0\.

»

"

"

N

YD LSaEs TIUVH w30 bujdueg

/] IE
V\N% \d\r\o ! p'OE Sxm

n

n

¥

J2

ﬁ.

Aviprad rppwepos prisep |aopry @ [T

LL |W\.FIM ‘oN uny

he-€l-€

131Vam0)

2
T T oy
i [SEPRIPYVERY DUy
r<c . I oL
v AL 5169 81 0| peety TH CLt
3 BIPKAEE 97 S E 51| Sp1| S5
r /ALY S92 A7L51 2| T
Ty Lo &
; 9 &L 3T
N3 et| 7T
C'9l| T

mq‘-\ ...

T 7%
S-hi
L°5T
L] §70) g9 A
T el 7Z |95 VTP 2a¢ L3570 LWk ot oSitos ]| th, m 171
e’ 1 |49 1L]esTt 193] 19| 9%¢| 29| 11| 26 .. | (30 |9€ IS.
7 IEVAVE KA T[99 (s9T| &SI 2'oT| 1'1€ pySbe '?9¢ Sh ~~ |
ﬂ uwu.q w....v“.” g | vl |[vaap JWIL 10w} | 3qoug HMMH tendy ut_auioc. @M....._&. 59 °LSE i .Mmm-
\Y/ *d V2w sy a3 Heng PR :....;uun. ....,u:.uuw
. SPSTIVIR1L))
Jo ¥IMvIadway o ILII LY
295 L M
heE



ST LT )

- vo 19307 buy|durg

LEE QW« RV 51| Oh| Z&E

IK][A L 3hl &5l oS dh’'tAt
15| 5] £97| 09I g4 &b | ST W]

WA T &5 0 &I | &1, SC SO /X
9109 Q1] L¢l| &b | 5t LS! Q¢
L9 OV|Raz &51| L°ST, C¢'vC| Shil Ch-4LE
TOAo3| Ko ool & 1| &4 | 56 | D’h &L
9y F9z A TyE Soc| o |  AL-LER
09199 LYT; I8} 501 WO (T ToRaLE

NIz PN o o¢| L& op i ECILE
P[0 bt LS| bel| 3¢ | o€ | SRE SLE |
hS* se|tlel]o 9 I go| 11T S 071 Sb'hl¢
ey AR C L Tma G O L9 091| ¥71 1 L 11| 5¢ Ze N A S
T 1 S |7dsc |1 IN T ko T cet| oLl 1 Lh-gle
ot I /] g . ».J T2 O O T3S TE Hh
| S I €67 b e =2l 04T, ¢! hro'TLl%® Th . | H-E |
xﬂu« uhe...uu” wo | v vmol o B6uy %y | sa024 H“,..M tady | pasgssg ...M.&u. | £90 /LE - oy
v S I g B Y e
JIIIN VY
o MV Iw} g FL3vi Loy
235 L MW

Ml : TE abey



=) —ISIC~ dqux voy1e307 buyjdurs

€

5 wra-stw U
Sjput po>as!

HITTTR]

%l “EIE~ ‘owwmy

%

yny

Y

IS —

h-h

JWIiL
II3LHS

P FLRUNEL )

ohl €&£ -

{
m
i

!

|

¢ U (")
bujpeay
J3I1IN V9

uiw ‘e |
bujjdweg

295 L W

Jaquny
wiogd
staanva]




SR LT

-".)

i

RUN#-

7.4

PLANT-USS-CLAIRTON

AV eSE
Fiooorr

OveN
AUMBER

AP
EXPECTED

{ROTOMETER

JESIREDL

POINT
SAMPLE TIME

4
€yr

/6

B/

2.1
12,8

[v249

s
/.o

[ )

o2

43

W

A-3

, 0-5“*
/ 6‘7 / }Au

118

/.3

3-2

[l26

.2

——

-3

[ 236

!

[t 25

Y,

AS

A3

A

—l

[[24

Jid2
2.6

|23
140

al

A9

'7723

T3

ﬁ24

3 19RY b, Bt s e bm b per e peee b pee e

. YR
L. Yibr
. e < e
[ I
. Y =
Lol L
S 58
L. 22 53
1. 25 02
1.2@ 75

S
<]

29.

GO O W
e U @

) Ll

o touT 5.
= R E
2e e
2.33 .G
3,50 2.3% 14,5
2LET S is.3
2.3% 2.:07° i5.7
3.7¢ 2.4 17,4
2.75 2.42 18.¢
J.33 45 18.%
2. 13 19.3
2. "]
2. S
s

PR W &I N A
~

&
(=)
[NV TR~ N SR IS R N SR
(v
—

Y



W

0t ng) vd3
V10l .
_

(9MI0V3Y 03 WALIY

0l g Qv / Qo) W1 SN 001 5) 1INV

. tomav3y Yo

001/, + 0y +’of C'GZ | wniov sowm amiavay

03 VN1V i 13N)Q)

. (9miav3y 202

001/ Hor +hoy €08 | wniov snuw aniavay

20 wn1av 51 13m0l

00Lyy R4 IR 3l 209

aow-a,q Py oA | 3w wu_nuwu 1N ﬂ.o.“m“ It ﬂ.o.“w“ V9
(SISVG AMO) SVO WV 1S ¥3dILIN 13N
40 LHOI34 ¥VIN9310m 39vy3AY B 2 : NOY

T wo1vu3d0

e d T 3uNivyidwil iN3igwy

) DAS IO GOMLIN IVILATVNY

WG TITETIIINT (aved snonwiLng) '03LVHIILNI ‘9VE) 3441 T1dwys

VI SIS USH NOILYIO0T ONITdwYS

(ND0712 %42) 3ma 1 DHI Vawvs

% 3-S7-87 " 31va

‘SININW0D CTTVTISS I I

NOILVNINYI13Q LHOIIM ¥YINIITON A40

/./\. -/

P, oy rect oy




T Juvuun)

AN M COZT *0°1 9 ans |drsoN ,

QMQ\V W\( 7. S adky pue yibua agoag

LA

o™ bey

Swmnyop Jabugdu]

vive |

f . T 4
. ‘v
45 7 {55 c3|4sq 4| 98\05 £9279/ 67| & 7| ST | 91z 185¢E 5
5% h 1355 95 Q0T| §s|5G| | Dr| c SI| et SoC| 04° A °Che Y ¢-/
: | | #5] 48| 190 WYRo’| Q5|05| €92 TN BFH | fo1l ™| 517 008 ™35T ZEIN
hS” A RS IS|Toz| hLl| SS| S5 0% LS & 79| ol (S 9LC 9% h=1
I T | 5| S5|19¢| A7IT | IS] 1S 59| e |pweor | §P80° | O | A5G | —— B |
| [P0 (AR5 0T B[S TR 31 S| oW | 097 HE S [T 5T
St BGE T3S T 0| §T| 5% | 35 | ARt -
¢S W |23 €5[00Z SO ss|AS| »sr{e S| S92 oF | V6 | [3ELT ﬁf J...J,,_._
I dvp by cup JIng | u] Juaap W.h(wow Lmﬂc_%..-_ 39044 W..u..tuh {enidy [EFTRYT(] c~a v} _:M.vw b 111 J9quny -, .,_...“
"bay Eunw.“._ - uc_m - .Avuu_v. ujw “awy | o:wnwun 2 ...
IMN: o | 4933m sen g TERY Kypsorap | € mu:..hnv buowes “.
: T T 119y se9
do ameJadudy 33051910y \* IS oW
I e I J ) o *utt{op |910] o ||J.¢| 14234 w37 .3:
- 50 gty Wi 2507 6k Hm_ﬂ. e (evpy
wHdL:pé -G m% ? g\m <\3\ A1e5uapuol SSvs W) ,_a 6K ® (epu] 1x2ay) yeaT,
(d) A 1) o < e SOOI $h 59 CoRED
R E = (PN T 9py Yoy ¢  THhO=STUYT (5)s9qunm e
i - 199 50078 T (0%n) *9anssaug u.onav s
40109 p —_— A N\ﬂl 9 A&MN.L FYLITFPEIPIT Y 1 B
U313 JJ307) 413N =T Tear  TaaT -y IHWW&».:...Z&E» U Quy
9 T 7 LdY s2ownn xog 42104 o 921 %W ' v ..3-..25
.v-li% ) *A40 *1ybran Jeynda|on TR /i v A ..onc.:z uny:
- T 34nys1oN pauunssy TTThE T‘ i lajr Y S = (A adAp ajdums
, .:...Jl%lv ‘0" 1 9 JUdLDL$5a07) 1014 TS 2k Tag) O_ P95 LI SUDH wo10207 3) dues
ooy 3N (Vi) (entug RB-#]-CT  aw

Od TEFVIS- 33q g




.
z

& . ‘-
‘. : . : . : v s vaume)
/)& »r8 2pWJ P .W&\Q /222 ) :L” WA Prauo L .
¥ 159 - dﬁ.o.t vo}1v207 buy(dues : . RAI-RT=-TT o R .\..VM..N; “oN uny
T I waﬂ SlesGsz PG A Lh] SE°
I ¢ &' )9 A5 Ts| 551|097 09T Ob |
| 7] T b922|T9Y SEEFEAEICEGIEER IS
ES 79 79 — | (8 Lg 092 0| 5LT| ' &C 1 9’
| ‘ T 0 4ysc Lol SI°
‘ c' 9l 09"
: 0S|, B
S5 stl’ ~(
T QT. ’ s .. :
S U ef'l S-T
i z |9 ES... 3. 05(59¢ ([ g-v1| S| op 1T
3] v | 9 % tol;>d - .|agies|hot] gLl L'se| C'5T] st T Toh AL )-T
AR eE Tt o | |
w’l | < | ;.: o9t ®) 0'x| 1O ¢ 79 .gch A =1
il - 95| 45 QS| Ep7 ol & Tl| FH| Oh-| CIDGEE | hw: |
;2._ 5 I S I L S I I IR A A AN Y ) 3 hR: | -l
R 9] Be v ng powr juake) o, s35u)duy | aq0sg .“%«rﬁ.q::u. P241330 | 0% v YIT ‘&L v Squny
R e lopms| Mg Y — =
v el i Y g | €3 U “ouriowes
, - . , [ svo .
Jo 3MIrIaded) P S 3L3wosroy . .
- - A 295" s MW
BH T v i k\



\r\...\ooa\

$SIVIWm0
§E\. vo)+ &f .l.. dq .:+m svre [T ’
WS XTI I UTH w1101 bujders ZZRT=ET awa T "on una
T | “ny |
7o TS ToNFe Ao\ hS| 02|55, Hago |HVBe | S| SCe lTh DT
LT . € BLIPST J Z97 . . hh G- |
A 9 L9 51h .. |
& ¢ 69 99179 [T DA |
T = DEH|  [2S[L.S| 19T] &SN \ |
AR T[99 5ozl B9l (S][THT il Lh' &1k - ¢h. =%
T Ry 4 297 ¥SI 6H+Ql vl " 9" DS:
S’ B O1lo) 1971 TSy s Otf I1t] Sb- WAL hi T-
RITEE $9 IS oz| 0| &) | Solf sT7] 00e’ 2k TF
1761 wA |59 596 jaz| G| T &/ o-oT :
oLl ] Stoll far| Os 00
1 ) s-oC| /€] Sb’ ChtV T hh: $-
7| 2 TOT T o | Se) &k | %5 |
2.._ S Thtit e € Ch T h eh S-F
T I Pzl &-T| Oh- | Lhe T | &n.
5L S , =57 2¢g| ehl| SS Ik SV i A-£
" nmu.q el U I ] I 1981 | 024 | Loy ..338....”.,...«.“. LS4 0lh “ww o
VI T e [ s ormin| € =]
JA1IN 7Y
3o 300w} J IL3woloy .
2395 s MW

.—\M o abey



5 A o PLANT=USS - CLAIRTON

Rt Toven TA P 1 AP TRoTometeR] POIAT o |
LP9T T \WUMBER | EXPECTELI ACT U AL QESIRED (SAMPLETIMEl Meyr | -+ S et

t'/. é _’,.-""// ‘9’}/ ?_0-{ |‘q ) . : . -, R _::jif;

(' (_f ‘; ; - RS .5

: ,_‘0 - ! . o K E
v L | Ze T EO% NN N B s
] ")0 ‘,’.;q o . . .

/L/ 17 1 e | L D BAH 3Y

! Jj

/.

<Ll

¥

H 4
[ ¥ LR

[3: BN AT

1.3 ey Ty | yy
Il B A I, vEORD
dé lea '-'lz“’.u/o 22Tl w3 | boaE s
15 — 1A zZ % Tl b

| Al A TR Y,
) ‘~,2..5_ - .

[ TR O R VOO e yae pest g :
A e e SO WD T LR e Lo

o o~ &
SRR AP I 7o B 4 4 IRV I A

LR R B SR
2l W 00 ¢
N U
&
BRI ¥ I ¥ 3

R R Y L I > B WIS B - SR A Y |

7 . W s - i
23 _lc-2) iy SR L
- MSSQ_I el NOX ! i L2z ” . .éf s
' $ ; . - H H . . . . - ‘-
5 N - (e 1w 90 I.¢37 'Jy‘::‘ff*(‘i.)* @ oo > e
[m— —-—"B::Z"*?—‘-‘ - = - d 2.5 ) \--‘f.)% , .- .5 KL .‘:.a
Lo o e ,‘O-,c) ' , .ol X 3.2
‘ 'é A . s 725 - '..u s 4.c
.45

. - T N " ) . {2 1. L
IS leas s B 13

I A7 AR A os = a8
-3“/ HER TR P 54 iYe 1 B

' ' 5O PPy b ; . - E
I3 A 27 s /3;7-.({,'5 4 .39 g ?; L 7.
B e T A TN A - o =

AN A U3 W O

e Uy N e
‘

LD G S @ S S

S 3
[

.88 29.

g S - 1,245 2 P o
3.0 ¢ < It AN R

-
"~
- - w
IR T .
NWNWU - &N O WUl Mt ~J

[+
[#]]
— h—:_'—-H e e r:'.'-n h—lr—-
N ’ [ .
[
4
[~

PO 0J 12 13 TO 0D 0s 1D L bm sme v b s
Re: .oam s 4 e s e e e e .
-
tn




s6 -] )" T

o ysnd
[-€ v vyt 2P

S5 1331 - JOOF wi1e0) bujders

g

1$1UdN0)

S

‘oN uny

LY, Cl 2y Sth

wi | 47 .

'} e

9L’ “

’ Z) 09109| 57

9 L ik EL |
N / 0 hS| 9T .
Mw. Mwwm.w. , MM_Wo 52| %51 |s° 4 S| Su71 Y9 th b - h-h
H duﬂ Ll L I L A L b HM& v | paanseg | gly o STE'ICTh wm .Mmm_
v T |erow sea it .vm i | € _..._:uuu. c«u.hnuw
; ; Ja13y 309
3o 3MvIadway N FL3woloy .
235 MW
A ™ abeg



AN

m £0'-) s -

\)m. u—. ..& SN Ar Uw ‘J.W 1310907

SV 153\ - O M v bu| | durs ..Jh\.v,u..\ =TT g M~R oN uny
‘Hny

G R L

A \M! Y.v4 (4 (S/) LEl b} Sh'] CloySth
wi [ B0t |xdza|t | o] T 65| € 5t| h'! .
73 & oq - e2e% 19T mnm M,: & - 5¢c! , .
ETh P balkod | 2929 097 6SI| T§6] Lt sot & Hth hy - h
_ L7 8177 09]09| 57 4 _ .m«. -
oL’ 9 [N 4 291t 19 RSl T'st| 18| I &6 TT ch: e-h
N ] (9] 390 | ?m. LS| fot| LS =1 £74] cg’| Xer TTh Ok -
=3 F 129 ¥ 2o ¥5T |s- gec| Sy ADetth |ETE h-h
H ﬂu.q a!.. hw._..” g | w1 |vang w3l ‘H‘.h_ a0ug ..v,wu..“.M tenydy | pasysag .._M.,..«.m. STE'Ch uw ..”uﬂu
v S i ; et TR o] .
— 3F ] FETHIYRIY]
Jo 3IMaaded} | Y ILawoLoy | | .
_ 2957 MW
~ L}
N! » Wbvy .



RUN#- 5 5 PLANT=USS-CLAIRTON

RAVERTE | OVEN | A P [AP \ROTOMETER|  POINT [Co, R
JFa0 T \wumosR EXPECTEL ACTALL NESIRED  |SAmPLE TImE ey | S merta

/4 o ———

vﬂ-fl . o

\
A
\
¥

q»‘“ . :.~.::
] . . [N )
. b "7 ' q_,;‘j Jog"“ v LI o __’: A -‘..<.
: AL Lol Db 5.3

/.3 C-17 el 9.3 f"7'-'—/ e 2 R
/.2 i i 232 o 2.8
A i NSl ¥ [i25 T

H , - [L' =12 /SR R
/. ' ! - - { - : Y < AR 15T
Al G A X 34 1933 | 112y T S 2
]é 'Z; *7 = - ' ‘;’.': Srd -]
. A 1 9 ‘ 23 L~ ~ ‘2 ..B% B0 16.7
c— tel “Vo ‘—‘-‘_jz“s : ;VS . -).T.'. bt '7.-3

7 : =2 .2 3.7 .47 13.9

US .- C_Z ' ) . f Y 3.
A Al Rel% 4Z2.% 1. ¢ j'z,:-/ 5.30 3.45 13.7
2.4 _ n2S 537 , . 2.85 9.48 12.3
S - S0l 2205 | )39 .90 2521 200
/.3 c-2) CEAT b At o
P ! oAy [ Joar S e
Pk N e w20 13 WS T
» I 1°37 3 "2

_&:z, r T —~— - N R o o [ ').)* N -

T S — = 1 L2 \«Eég_g[ 5 J.uB 2.5
P < o ; o2 2.53 23.2

' Lo 2.7 237

1.39 3.75 24.7
t.35 2.7% 4.7
1.4 2.51 25.2

P 2.35 25.7

H 3.35 5.

2.20 26

.3 0.5 7.

3 bR 7.

. :

S
wn

[ NS I S I
K

Ww.a o -~y N Ui & g
snesncndndh
¢
T
)ty

—
—
~
W

[¥+]
wn

[<3RRE]
(%7

< @
e
(39
S
4 L
S

-

[
-

-

-
(1]

I

O
..l‘."ll * e 3 .
i-qm_'*'\lﬁ-&m'-'mh.lu‘ul&ml‘a

nILE IRIERR PR Y O 2 VR B (R SN,
.

(Y]

(=]
:“r— e D-e-t—{‘b,-s —
. . ‘
NmOo L& O

Bl G G R R s




wr
0tZ ing) vd3

NOILVNINY3IL130 LHOIIM HVINIITON A¥G

w10l
I=—————— ey
" . (ONI0Y3Y 03 WALIV
4’ Q0% o/ |Q03| Qo 0'0% Qo/ snww 001 51 1IN T
. (9niav3y %o
001/ Q| oog| o 2y | aQ 0'GF | wniav s omiavay
¢ 02 YNLIV $1 13N
. . ‘o (onov3Y 202
/g 0'3/| 90 |0%1| 50 |9°A7] @OC | wnrovsnum omiovay
20 wn1ov st 130N
0oLy 0%l Q¥ |9%| o |ay| avy 209
aow-a,q ‘Pw INNT0A 13N ﬁ_uuuuw 13N ﬂdmuw“ 1N u#_““w“ V9
(S1SVE A¥Q) SYO ¥IV1S H3NdILINg 13N
30 149134 ¥YINDI3 10N 39vy3AY NOY
/ '
IR T ¥04vH3d0
OeS T 3UNLYNIIWIL INIIGwY
. ST Q0HLIN WILAIVNY
SOFTTTTETIRIVT (viD snonuINOD ‘0ILVEOITINI ‘IVE) 34AL T1duys
SVITISIL= TS NOILYI0N ININIWYS
(420712 M2) 31 NI TdwVS
% 3-F7=87 " uva
‘SIN3WWOD TPBITETITSST 1w




IS juvuan)

==

; oy
W IR G EGENER EidNIES % ~
] v | L4 {c|grg €oe|ad[ 08| €T Ssi| 5oz S WIS LR s -1

1| V| 92 BL| 52| 65C|9V| @7 9p2 |2 e | et T8 I5L

_NM< _ 2 WN L ph2 mamﬁ 04| pre| L0/ S 5] w5t <SS 9¢ H -/
Hhivde: T e 3cPsq 94z [FA(29] S 42| LSt v %o 68 hSL
oL’ T el SLlchy &5 X { ey pAld 53 61 - _...‘..Q»,.J.Mﬁ S-1
IR T T2 &hY obz| |8 St A HVIF o] e, 55 a]
2h] U T2 Sﬂw% 9z L3I S0 €27 AEESC o 57
H g% | 6H vy | Ing | vl Juaag .m.Emk. J3buyduj | aqouy W._u.tuh ten3dy | pasjsag @~c vy am‘u:ﬂh.h T / Jaquny
ov | “oung® w3001 i —~ i - we oy | J%
V : 1933w sty .‘d.w...‘L Hshg A1) 2019 € w“.v“nuv ujdues
433N Se9
do 34neaddway w313waloy O3S oW
\wﬂm, ’\i a awnjop {v10) wsy TOT 6 IIu.ml.wlﬁm.M _nuwuzu A3 30144
.w\sr‘| 1esuapuo) SSYS W) "I ‘6K . )7 v (eyajul 1wd3Y) yed
(@) (8) 0 = w T~ %9 > =
759 TI5Y TeF -G WHY
. n. ) x bl:.z:. w.N %W.\.w .N‘lww.‘w dﬂgifoaﬁi FENLY
- [EEEINIE QU ~ -5 = & (0%) ‘aanssaug d13e3s
1019%3 o r . —— d*l s 34 Chil ..IiWﬁ«ndlo.Snuo.i 34 J13wo g
1313} §J90) 4NN 77 < ~@WT T 24n1643069] UL QWY
oV ST T ITIV saqunn xog s /78 O\U\.NN ey .m‘&\leu 40304300
- (Pw) *4£ag *3ubram seyndaiow 7 5 7 < T ssquan uny
T T791Z A aanision pawnssy PIF ek a7’ 2 S=TU adk) adues
. 437 ‘0°1 1 3)214530) 10344 ORI ke W7y ar.rm W ITISTL "I T H voj1e307 ajdues

T Co? Q' S (20N
N Ze ) wUH\ $79dk) pue yI6ua 3qoad

mn 0 V\Q)..uonu

uier)

N

(euiy tegrv]
sawnjop J3buy dw]

vive 314

L F=-57=UT g

JJd AHHHM-G TT =S e d




u:uwvw\\ sem @G.%&ﬁ ,poa deeSSMMV\. HITEL L b)
—pr ) 92L -~ DM 00112307 buj(dwrs A F-5i-¢/ v JET rou uny
. ony
Ok Y (68| 0 7 @.Ta i3 [a7] 02! <L 5,0 ZCLC |  oe:/
7T 7518 "D gl | ZX|RR| et I5Thes AT @l TCC O¢” =72
¢ E 54 9& |19 (9[CLZ| 65 a g 09'l ob8'4D¢ R
523 Z |ob 7% Fog |2 Si|3 7= PNINCEN N 05 <-7
I3 3 57| 98¢ | 19]29| 0L L8/ a™) 09" CoL h:
5 z 2 c | T3[R |, L2a Tl ST OCl  Gh: | £-12
< ba|L% 27| Q%) ¢ 557 W5 ) 0. l
15 =1l ¢ TTE [T F3[ BT E31 757 ) ol S R-=<
L 2 LTSl L¢! b y0 [
35 B R e A A L LT A A Nl THh €L 5. | 5-%
bs e 5z (0] 29 2Lz| 25| © PrE
FA |38 (357 OIF R TSI 67 7
b ~ 137 25T | |09zl _..N...._i|||l4l\mﬂ...
[ - | 5T T =] 00f LSC 0<%, =1
k73 ~Z | <& 54 g1 <e | bLIL &S | &
yr < |72 T €T KX 03S5L | (S <1
M| o] 80 oo fmo | v fusno] ) ssbuider | seesy 2 vemiav | pasisan ot w | /L '($L wm squn
Ll oy %Ewu . g ) pyre =y taari
\Y 19 vy . Weng fpsotaa] € Mu.hun_ e
SN se9
3o 3Meaadeag J 3L3woloy .
23575 W
F Muo:



a7 ~ + 0¢' -
sL - d Q8T n
S-h o2 1? wbﬁ“ 1$3udNN0)
T p Doy T AIAT-TT 2w 7T
B | ww |1 E|35T| 4ot 09|79 ILTlftSI| Huso ST =5 | d2L XL
v WA T2 B3T] 1 TE [ o[ A LY A1 O Y L~ Y3 -JA
N B ET A B A L S I R R A T
1% T TH 76|54 T/ (2 TS| O3 AT AT
SN s’z |0 St| 7o VRPN . SLb-
= T8 % [F52 2/¢ |28 b i) &2 gy 39 OXL ..
2 8 |£67 24T 9 LSl L0 TS 1 200 ZCZ | Th:
0y EVNRAEES 2R W& £ 2|25 TE2 T =TT OLL Eh =S
23 2 |05 04789\ 12| 31| {1/ SIS T
(S ATy ITE |72 [AR[SL2|E31| [ 72 ST | 28 Z LC ELE £-C
7] ~Z |ob| T|65T e WL LK 3 7/ Oh- | Shh-HL . _
SU SITATIISZ| e8| TLZ| U3][ T €T T BT 5L eh ¢
R S TR AR S T T o L T
o EX hee 18] (22 [ Lo ALL : SEY
a iR L sl SS° oms.mF
2 X8| Acz| TSI 94T 1| orgtt 2y~ €|
M b cwr fing | wp fumo] | ssburon | 200y ._v_u“% oy | pasisag | o2y vy S4o°7LL am s
V| T ] P g | € 0 T .
J219M 39
Jg 30 I20m 4 g 3L3woloy \
235 MW

\NI ) = abey



AQNS&SG g\ﬁrﬂ)kwgaqﬁ.v Yoi -~ W v nlxai \dﬁ. premssis ¢ :sjuaw0)

IO f 52 Do)k  vneoybujjdes 43~ Li1-07 e 7T ton wny

LI!.IL e | “ony

W AV | Kb 48 (sch oz @[ 45]09|£9Y 64/ | &/ st (st €.
8’ Z Dp| 3 o€ | &L\ 0% 578] L3I\ L L7 LT W PG, LhT | /-4
oy 1|£5q 23T L8| 2z K| S b S ZL 8K | b
s . o1 PR 5F " | *-h
£ 26D LKL <% -
o LT €5 aXC NS
T 3 ARZ LT Ok &( Y
L =S |gléy o/ om__.mw s 7| OX h3C Lh: —h _
Hi a5 oo g juaof o - | Souioly pasysag | 02wy 4 ELL-wm soqun
- Syl o = = e
v s . clntn| € 20 =t
JIJIN V9 ,
Jo IMINI0W}| N F43woloy .
25 MW

—
N H 3be
2 ¢



oy
0€Z ng) vd3

viol
(ONIOY3Y 0D WNLIY
d adf i / S o0t 51 13m 2y
©ONIov3Y %
00t/ B Qlz 2%/ | wotov snum omavay
‘ A\v °a N 03 .—‘:Q 1] .-.Nsau
| 0y » (9miavay 0o
oy )/ | WN1av snmim omiavay
“ \m.\mu%ﬂ {0 wn1av 51130
+' 0%
0oL/, A1/ 3/ £/ %00
aow-g, 4 Py Sl T PE TR Bl T sl PP Bt sV9
SISV A¥O) SVD NIV 1S 43NN 13N |
40 L9138 ¥VINI310m 39vy3AV ] ; : NOU
SO T wouvuado
T 3uN1vVH3JdW3L INJigwy
LV SIT 00HLIN WLAVNY
SV UESTI T (avio SNONNILNOD ‘031VHIILNI ‘IVE) 3dAL T1dwvs
1’ I ST TS Nowvann MNINdwvs
(N20712 W42) 3.1 NI Tawvs
R 3-5T=a7 3iva
SININN0D OFOFVTT=TSTT I
)

NOILVNIWYIL3IQ LHIIIM ¥VINDIT0W AYd




(v /"¢ 7

RUN#—- 3.1 PLANT-USS-CLAIRTON

AVERSE [OVEN | A P AP (ROTOmMETER| POINT Co, ¥ R
T | WumEEA  EXPECTEQ|ACTUAL (JESIRED  [SAMPLE TIME|  eu- SRR

;/,é K2 1.15 @3’3,1}, P2 151 |uan|

fi‘-

c— i .40 z)’ i

7.5 /4-2§ & JS 'So(,lf 14502 /23S |ogaw | | :
' g o5 ."A_ ‘_:

/-4 | 8-23|£¢ T 'S'l(ﬂ [fo lofaw| o Lo if

-~ Ca LU oy

&

oW

‘./'3 g&é )2 2 '%',z.{ 205 9.3 /3 : . S

12 | B\l BR BEE Sy [ 5 T

IR anz il
R A A IE A B
PN At e N A B B R
2| Car|P- P 2T s s e B
23 ARG D BT i T

1

PA_Bal el i, ity

R AP BN B SUREN Y % Y X

w C P A iso 2R E
e A2 e /:21 EL8E L
EREALT = AN
23 (A4 gk eg e gm T e | n
J2 8"?1 -2 .30 /‘7’;3{ 232 /0.9 /<36 ;; lg; zfg
30 Jed (S I 2B 143 BRI
LR S i A CLE s o3
4s | #é [ BTl a3l Lesan| TR VB d
A (C6 [ | B LM 1 BEETE
L/3 ,4-—{ )7 o 19 % 29.6 e ):22 “l':: ;ji :g

B O NNON - BN NN OISO,

L83 2 |22 % ] )3
"y e et e N Y

TOTA L’

BZAE NN\

)Gy

[NV

(£}

e

iy

i



IS Juuuy)

-

‘N\H .\w ?d4} pue y36ud} 9qosyd

ﬂ &N jo ...,Douua

sawn|op 430y dw}

vive' 4

“9ny
3E TZT(3z (024 oL | O\FI\hiz| LS| K2 | 26| Lt | SLERIX [Oh—r
r.W. Se 9Ll AEE| I o] Tee|si| erdl| 5ot SL° YSETAR- DN N
) T (9| ZL[55 <e [nalSIEs| L9 | Hige| Si-_|ho 13973 | 55
2 “Z 19l L1977 AR ANEN Bl R 05 | 28 TX|65—ru__ | /"]
de’ T(SZ|5Z| 107 G52 Lok oz LG pvee™| vda | S/ SXC 912 |5k
Omr —z | sZ19c0s7] Dic|Allse| 7ZZ €S| LT S0 oh’ ha %2 3 ST
T T | K2 SLST7 WOt |20 00| PO XA vl | HVII| o7 | PRESIE [ Thr—0 |
4e’ Z | be| se|T87 Foe | 26| 3 ez[FLAT| 3| RO | SI'SIX | pf T
HI| 9|5 "u a_a. vl Juang ..¢£m... J3bujdw] | 39044 w,m.tuv tenyoy | Ppasysag oNa *u) %WM..}\N.:.: / Jaquny
o | S 4y e Ty T
vV 4933w st9 dw...:L Hshd Jawooan | € M.._:..““o, Suprdues
JI13W SvY
do d4n1vsde) w315uoloy . o3siow
4 %; Hd I 3unlop (10} ws> T o0 Illu.q.l. .HNS 137 10144
.Inq\d‘ 210SUAPUOTY SSYS Wi 93 ‘bu M ® {eIIU] DY) yed)
(4) Aw.u y UMD = e TH 5 L, TTO-STaT Iy
=yl )X « y(PN)X “CTHh 577 5997 T Q=S TAM s ) svqunk 4944
. - 1?9 s T (0%) taanssaag d1es
103904 o n...l&l' 2 > ¢ ll‘\ﬂ.qdmru._:ﬂo.i 3§ J13w04eg
10312} J§30) 231N 1 mlnmvc_.um NOQ.MA)“ 2an10.43dwa| JUILQuy
T l4d¥/ Jaquny X0g JI1M e o7 ocCor! J.M.T —QW\ NYW JYC  0iesadg
T (Pw) *Aa0 *3ubran seqndajon 0 = > ¢ S E aequoy uny
% 7& 24N1510 PIWNSSY N.‘.a => 73 ~ 00l? - W ?df) a|dues
& 0°1 7 303191))30) 10Md ARl T3 000 4 sj..dﬂldja.ulg:.sg 3| durs
» TCL "  '0°1 73215 (32208 ule9 9N eutd  (FRIV] F2-Tt -0l p=—=8% ae0

LT ~ S5(1 e



sy pon o

MRS R

[N

Lotle 1

R AR A |

| h-z  pund Jrrdey By grg ek sro vy )
9~7 L,(\ch\ \*v\wv\mc\ N.\} T8 B \)‘\\ \O\Q\w.\@n.v \Q 1$JuIwm0)

Z -<

SP0 \h\n\ Do o4 v0) 10307 buy|dwes N g "oN uny
Gob LIt ok 00b Lok ¥y
‘ [ By
?.T v | 1878102 6t(e 29129¢| s £L)] a” /| S3° S0C C5y €< .
Rl 57 91C (932591 s 92| A 5| h'T IREE
3 T| Y5009tz bsl| O 9| ©'Y £S :
A 1574 . 9 et
v T .
€8 AT 598 JJe | PLeC| L3 T3k T2z CT| 68 X72¢& 05 <=7
& 7z |JZa|L5 25| N OLT TLN C | L e/ 55 | JScitB | Th:
9 PR =R IEU ot W3 2 €2 193] kT |V L3 term 0% [iat h-
et T Z159z] LT | o ea/Ljs|& ] L€/ ek’ | TO T8 LY
'h T |e%| T3[334_575|c|8L[ Zex| L ST pf 3] 75T 05" Tk T =T
)¢ 0 7 Z2°¢€ Saﬂﬂ.ﬂﬂhﬂ o | oS | S0 3. =
kx} X<l VANCP ) % I TR P AL A LA T . :
)€ WV L 5L sﬂm.ﬁ,dqmnm
o/ v~ |72 |7 Leg|&yaLl 6
’ T LL]397 <Qt [0 o)L
' vN 3] é 1L} g joLe] ALl T S
W .wu“. a.“..oﬁ_.." g | vp |wanp JwIL 1dw| | 39034 HMH ('Y | PSS _..M.,..w.“. Mhm.%_% ‘vt ..”uﬂu
\V; 4 1iagam svy 3L Wong a..-.:uo ._.u> ] "“_u“”. ..“u.n.o.u.-” 8ssaavy)
JI19N4 399
do 3IMIPI0NI| 3 IL3woloy .
235 s MW
) ﬂoo-m

| r\l



iwy

0£2 Q) V43
2y g
1 (9NIQV3Y 03 VALV
€5¢°2% Wog | SE8LL| L] o | aegl s o0t 1 13W Iy
GRS
“+$0'Q 001/ % | 1o | |0 2'ag 2°QY | n1av snum oNiov3y
02 ALYV S1 13N))
| . (9niv3y {02
(75'S 00/ ATUl U | o 0’0y [St'Ll| Q:ag | wniov samm omav3y
%o n1ov 51 130
_SLIY 00L/yy ALY | Ly LC [/ SL'c {09
T | | amen | g | owova INIOVIY INIQY3Y V9
(SISVE ANO) SYO WOVIS |  M3NdILINW 13N WALV . WALV WALV
40 LH9134 ¥VINDT0W 39VH3AY
€ NNY
VI T woivuzdo
JUNLVYYIIWIL INIITwY
LS I Q0HLIN VILATVNY
SO TIIVITAY (3 snonuiNg) '031V¥O3LNI ‘OVE) 3dAL 3duvs
VD L3AL= O T H T NOLLYIOT NI
(1079 %2) 301 NI TwYS
, DB-TE-77 31va
‘LINIWN0D VI RIS SSIT v

NOILVNINYILIQ LHIIIM ¥VINDII 10N A¥Q




W)

PLANT-USS-CLAIRTON

"9
A Y

-]

TOTAL
TIME

_’A Vg;;; AS/Z%I;/R EXPECTED /lé TZAL RODEEZAZEEM | CA;SLIEA’/I;MZ ch“eur o
)/.o I A-2 ﬂ&o .Z‘P,lo /b1 : .30 |nan | ST
».‘/.5 ,@-—,2*“.‘4’ s ,é /S (e [: 30 |osaw E
.4 C«’l‘f : 4o 75 .-Kzgo"d'lgn\;*s 4C leamal
1.3 | g-26 1ASag L[0T )As J
12 | Ba |3 | | B ey IR EovE S
‘/,/ 02 PR 0| 7 Tho|  1¥¢ ""‘ _°
TR AT A A
24| 8- 1<\ Bl | 1132 2E o NE
SrmyEin= s o= o i
LR T | L L
"3"4 7': G AR oz
J. L 1.30 2.75 24.2
3s T EI
3 T
32 11 | 1.75 1.02 28.2
: 3 . 1.80 1.05 28.6
3 A E R
e T -- E e e
45 W S
w2 g .
E R

42 .42 334



€1 #viod
© g0 g2p L0y Asga Of
g 24 \m\\\.\vu oy SR> )\\q«v\ v S/ adw OTH

g0~ Jiwl 9T~ YN 424

i r\uﬁ\dcﬁnu.gé*r,\ \QN.NQQ\V.\\B,\\U:.»\\ 2unSs2sd .U..\\uv&h b4
\\ﬂkt\\\a Wyt 2w) ! OTH L\Q\\w\.vﬂ % /0429 2237
.\“ EQ \- I, , )
\\\ ¢ /- E % ré&ryi .tq\-.\ hﬁqri\nw..,¥..\\ ? \.wvv..*.:\ mm
4

’L Ty JUun’}

| : T e
pT° v~ L5t JiE | S| AL T 82| 74 | 5S¢ | <V 624 . |,
25 STTF FolLsz TS| 09pa| O hS|O'&l | 3°C| 5¢ | 61°& £& |[F: e
r_ﬂ? 7 129 )40t 125|96[ase et D)Hokd | Hyso'| SI1° LR 1€ LS§:
€ & 7959 |xet| 18| 09]od| Iix|bsi] &S/| 25/ 55° R SR [ Th——_ | Al
Sa- 7 TZ5ED 20T T P3| HELT e pwso |hwde | ol"| €Tt ¢S Ik Ty
g’ WN | T g9|55T €ttt gm gTUZSI &8l sAl| S5 | St')gd 3 S-/
JJFP\ T 1] €9|Lse] 22E]" LZOA [Wo| Fv | ot | 1L 853 z%.
i3 & [ €9 95¢| (€€ [a7|99 1£2[E51 L' | &4/ | en-SE& | O3 9-1
H dvA | bW cup [ ang | ul judag ..mimk 49 Ea__.‘_ 39044 W.u.tus.. (emay | padiIs3g o~¢ ‘up Nwwo.\.m.&::c_ / JIqunN
"bay ...u......u,u> o .vt._w . .aeuoq... o upw ‘e | ougwn"wn
vV 493y 509 o34 Hsnd Kypoopan | € Nu.hunv Suprues
FEIE'R{L)
do daMPIICWI| w315v0L0y 235 oW
g& \Wnnv\ af 8@.“& - .wh.\\.m 3wn oA |®10) WU 1yday) 2ea 101 d
Wi P64 .07 e (euld
TN #1esuapuo) SSYS NI D25 ‘BH . ] ¢ (ehItUl 11I9U) e
(@1 (5) P = wr TH ST T L,y TS WY
e () x . (o HS5 A9 9019 v d  TTSTITSTOTEY (s)asqunm sany
| 199 ®21 (1S ST (%K) teanssadd d1aes
401904 p Q & - QQH@dN.er&:S?& 31 J30woaeg
03124 4)30) 4NM / ;o 200t 9 JVS aumpeaadud) 1Udjquy
EANY. ) 4 JaquWnN Y08 JIVIN N“ a2'cs! o 00! «%.éW\ KEAR A AN J03049dQ
(Pu) *As0 *ybyan e nIILOW .I..&ll =Y s T e 4equnn uny
- VAL 24nyS40N poWNSSY 2 07007 c.ao.w v S - W ek 3dues
4= 071 1 3031313)30) 0144 (A4 o4l ool JV3 37X - I8 voied0n I duweg
s C0E° *Q°1 7 24 (IT20N Y R A UTTY I LT R T RE - ¢ - Ol o
.Wkk .‘m 2dL1 pue yi1buay 3qoad Sawn|op Jabujdu] CQ*..:.G—O . Wﬂﬂas_a_
+5
T 407 aved vive 34

oo



.. \.v..w,\.* \u%.\ ,\an\ .s,p.\\ \C.e\,\zum\

RO I N Al

L2
c.v..»\u.w-oa\*. .%.vxﬁu*h &:ﬁw\* varld — QQ&Y F\x\ﬁ*. \.wl ' J 743 d:«c_.d—.—%&c_). ﬂ.m‘v .%*.wb% 1 33uaum0)
N R L LT soomnosd 3o LTI A 5\.{% mow sPY Ty SP7PIL 3 Jwa)
l\uQU\IM.N\ w%b\\ vo)1v207 buydwrs \‘% \.N.\A..\D\ E3171) m. g ‘o uny
“iony
5 € 57| LIt F<z <58
! L ST L) 65¢
e’ oS 192
cd
23
Y’
X4 5 : Il
7Y S0 59| $9 €z 9\0a| 122|731 22T
£ o ¢ | Lo\ R8T S
.< R (9 £3| 55t et |ea|o] cLtssle 0 ¢t
P
._mlﬁlF. EAZIES 27 L IC (25| hs|Tl?|ha] S
' L [P 59 LZE[ O[O oLT|oAI] 2 £¢
N e R
l €9 59|55y bie | 0ol | % B8 a1l Oh3 TS
e} Sk e pa|in? ofe [09] 0J oLT| tSi| 7 €T] T %t 71 Ly belk k! 2~
* n M.e 13evol n i . ! .
H Hu.q a.“.._....w.m” ng | up | v3A0 QMmM sbudw] | 29044 v.y_um tvmiay | pasaQ ...Mu.:.“. an LER ney ..”"!.ou
", PPN “we A 8333802
Vv 21 319 Eat Wend K1y30134 :..._..L._.,.. Mtoniows .
J19 39
Jo Mvsadea} J 3L3woloy .
235 MW
+%c
7 bryg

Y



h\\* N\ 2 IOV IQ.\‘.

U&\.\\\w.\ ) vw=o Al YIVg o\:\.b* va2nQ \\”

m puv Ao Ay .vu\\..u.,\h 24 LA A vu<.\<u*<::t

\

,uiu.k\.\v (Vo ¥ .X.) dﬂ_.nC\. Qﬂ\\ _\....u\

£ - (#rodl dh - wa.& \.N.;.erﬂ \..:.\M...M *(.“MA ¥o PUINSvRIW Dipwpg .ﬂm.“::o.!ou
yo bepor = opp:g Vo St 4H T s0 1 Yoy 7
) \hm\\\h S5 U\\ v0} 17207 buy durs \\A\ <€~ Q\ g M.N *oN uny
=T33 5357 £5¢ |h0 |95 |6LC| L3I pydo pUaC | S1°
g "¢ [O9%5A ¥5¢ [07|Ca[TeTihSl Shil 0'N| o5
235 { ANEEL SIhiT| 5o 88| =~/ .
185" LS oz | P ect| L3T[XeT| C L2
Z 99| LA[LT| obt |Q3zs| €12} &5)) o1l < °h)
<3l 2| 752 | 09[0| CLx| 3| 2 hz| 78T

|N.... ) uvq abey

. .m w.O\
7792|091 00|eL2| PS5 & L1 2%¢
hTZ[09]09|TLZ"CH] cot | )2
ThT |hs|BS[ZLL|SSI| Azl ] & T
TRz 009 b92] boI ol 75Ty
e ——— i
fod X3 02 351 Bl €8/
XTZ| 07 09| otg] =7]| TUIv| 5 (X
r4 elql LS| & 2/
;P VIR (91557 AT €8 thz{ 95T s || bLx>€S& £h: 9-e
. o ) v AV " , . R .
W Mu“ o!:o...-u..q." g | v |varo w3l sa6uydw] | 2q04g v.u,qu. 1Y | pasisag mﬂ_a.uu.“. 3ST TSE wi o””mﬂmm
v P I o | € Bted =]
JIIIN P9
Jo M1V IA0w] 3y 3L3woloy .
235 s MW
+ s -



1$1U9WN0)

ysid L \:v{.eﬂ ‘s-h *:..;m fv&&.‘. Y5 "

£ o

or - )Pt SLTT
0112307 buj(dwrs . \\R\-h.\‘\ o/

awg

“oo AS27 DK

oltl
LT
hd T
&4 /LT " )
048’ % | S [ 5|%5| 1LE| I3 zeT | 96 bl HE 59 T[]
44 77 19| L9|lz| UhE [T5]cs[TLt T Lol 22| &2 T7% 1% bh -
28’ 29| L9197 49t |=2[° TSI 72| T he| ol T h ) gh: h-#
H ...mu.q alz.c.NN” ng | vl |vaso %w%.m..u Jabuiduy | 3Q0¢d .“MM“ {eny pasisag ...M.M;«.u. \wmm MJN g ..““..d.u
", v :
Vv Tuuux I ' - wend| - »..._.8.—.: t M".uuss_ cwu.“uu” Lt
JILIN V9
Jo 3Imvsded} g 343 woloy .
_ 235 s MW
+ %4 o

..NN: .“1 abry



UN#— 73 ) PLANT—-USS-CLAIRTON

versE |oven [ A P AP [ROTomeTeRT POINT |Ce, »
T WUMBER | EXPECTEDIACT AL JES mgn SAMPLETIME! Mew- | ¢ sonetEr

f | e B I R 128 Lanls
T ek [dS lesan|t o C
A C-17 /$2 S Si.lg ,§_3’ ] | /46 B | © :

J) La - L

,\,:soq.v.,»_q,tp‘mr—sxr-sm.’-—mNmmsan.\)r-a'\n}..n'\n.;o.;.

v

3 A B Sy s | T
/.2 Bh|2 30 tog6 | 235275 /138 o
1 CAT 22 g B8 gs | (o3 em o
1| A2 | M| 12 CoE Bl
IR a1 TR AL o3RRS
eyl gantrl) o | 3%2 %: iég
5 A g g vl | e
2i__ BB B e\ gy i3 . um o
o (GBI BY ey 14
TP D A IV I RN
35 | Gasliadadiksgy | gy || e TR
| Cas|E G P2y | S E T
13 Ay | Bg BT gz G s T oo
ErET I 2 A AN I R
30 oo ||| 575 | 147 | weovwom
g2 g Bty e | | R s
4s_ | B2 [ B I (32 [ | TE w3
RN RN EEA AL AT, 0 133 %Q
73 Ay I 022 70 | 112 peiE R E
T B RGNS A9 | 3] sty Lo AT

H.1 d"/ -7 7S /‘3 3§a?4o2‘ 1.9 |4 msz /oo/';;j*cw/e/‘

A 7@{“’ 4 67

| K



wn

0£ Uing) V43
-+$0'Y Jviol
e e ———
. " . ~ ) (ONIOV3H 02 N1V Y
Nhe2T ‘v AGL | 86| @/ [ FLL| Qo w snum oot 51 13w y| /!
. 72
2 2o | 70 o \ NV & “w
Sor 001/ ! 'Q ' ' oM IVALIV SONIN ONIQV3Y Q
250'¢ v oy A 4 02 WALDY $I 13NN
]
. tomavay 203 | <7
Al's 0L/ g a5 | 08/ | ooz (03] O0'g% a'L( Q\\W Whov souim swiav3y | O 70
P 20 wn1av s 13ndQ y
o
330 00l/yy 07 07 aC | ot Q% @ 4 {07 \o.w\
apow-a,q P wmon | ogay [ ONOVEM | MOV G 0 1 OMOVAY V9
(SISV AUO) SYO NOVIS |  MINdILIW L3N WALV ALY Wiy
40 LH9138 ¥VINII 10N IOVHIAV . . : NOY 4
STFITTT ¥O1vi3do
~ 3uN1V4IJW3L INIIGWY
TSI 00HLIM WIILATVRY
§ (GVHD SNONNLLNOD '031VHIILNI ‘9vE) 3dAL T1awvs
: 5402 IV L3AL = OO H T NOLLYI0T ONINdwYS
(X209 A42) 31 NI TV
HI- LT 1va
:SANINNOD VI CUIT7o° 55T mvid

NOILVYNINYI13G LHOI3M HVTINIITON ANA



T8 JuUvun )

- =

.J)(
G T 77 Lz leds it ot 2] L°E > TEL S8 | —10:)
KM. hTPs| 55lzst 252|9[P9 94¢] 95/1C & o2 sz | ti244|Lh ol
)T T 1O O3 oht [F5]55]%L Fi | RUE07| oz | ok hE .
L = TZZ 85|35/ T8z |&5]09| 'L 2 &5 SHT 5 o5 | Je-h<4 |0 pol
L W |99\ L7 A 2| 25T | po]PS| CeT [o1 Wrga |HT L S| 1Eh €22 5¢
T = | 95| 15|05 =y |¥5]e9]| o7 s AR K EJ8 | bns 5-1
A T TSEBelZ47 L7 25|93 el e | &d | MullT) £ PR 78T Ts:
WA e o ke P ) I s e o M B 2L %]
H gvp | K cup fano | Ul |30 ..%cm.h. ._moc_h_ 2q0ad qv,w“u,....ﬂ;ﬁ,u WEFTEL @Nm ) eht .“M& Y JaqunN
6av | “Gong ' werd s Y \ oo 1L | o aei
Vv : 493 59 . Hsnd fpooian | € guypray owms
23190 9
do damuesaduy < 313woL0Yy A5 oMW
g¢&—#7d _
~ . _ %\3 \.Nﬂ&ﬂ.w awun|op 1930) — — AT "“uucu weal 1014
we? 02 '6TF 2t 04°5 v BN a1esuapuod SSYS \g.u“w&.mn ..Mn ....% :::3:& PETRLTY
(d) Am..”v vavz: » Hy ..|H|“_.m| .NNNW o= SYAR 27
=yl ) x - ~Mv.:x Ju.l arf) / .nl.\qmdﬂ%?fungz eIy
. 199 *o111§ (0%H) *3anssaug 213e3S
1010%) D |§|I| - & agﬂﬂ«@‘ﬂ.ﬁdﬁnﬁaﬂu& 34 J39w0.eg
JUI I JJ30) JITIM ~ Q.a\ o) ,.8\ g i 2an0a3dud] UL QY
=T IJY 4smnn xog 2w “®C oH®I o o0l “ WS aVA T F FNEIEL
av:v skag *aybyan JeNOILOW - ﬂ‘ £ 2 H \ T .ﬂN.L...onE.z uny
- v E 2401S|0W PWNSSY X Uto |.W|w.m~. ( K- VVERL ! 3 dues
ZF T 001 1 wa101))300 1004 TBY TI® 7l JTTSRF 90N _uoi1e0] 3| dues
LC2E" *0°1 9 32)S (1IN uieg 1N (euld el R&- RZ=CGTU a0
N\lﬁ \m‘. 2dK} pue yib6ua 3q04d sawn|op 29bu|dw| <O+., /d._U aWWD el d

vive” 3t



1$1UaWN0)

.S:o#gou SNV Sy V..L?o..u n

+5

T abey

o

SFSLSIE= ST TH woi1e07 bujyders £3=XT-ar e E"ou wn
Bny
T 2219 Lotz a0t | 845402201 = 5 oL’ TLE BL8 | Ih: |
] X (99 F9(252 o2¢|59159| 69| 88| L =2 cz| <L L& Ck. /-7
7 |99 &) Z193] €5| 42| 49| L sl . 7%’ T
|2 199 L9lhst| ¢5¢ (L9 {7z | SSI 29T S ! L)' 60 ¥h: -7
7 Z 59| L103T| e [95|RSs|bz] 0| £ €l Sh'l €41°5L8 :
C TN |53 290|857 ke | 9|99\ KT LS| T 2T 5T OShL8 | 2k g -
te’ fb. AT Y cS'| <C&h'Thl
39 3 |57 Z 1T s ] :
S EE g ChH'
T |95 LT i .
AT’ -2 h a%qy L7 10|
55 S k97 1% 7Tz o0t AT (TILY
.WT Wy 10| 191z87 1T Shi| 2 bl T €ho 522 |
LA L ) £hE oot 92 . T 338
8 TS5 Tox 257 |15 [ D] /x| T o/ b as ¢ T M
hﬁr Sh|E5 19 AgT A oo L 15| 1 /| 25t 'l 59 &X bh- -l
H uwn.q bu -wr fino | VI U s36u)duy | 39044 .v.,u“% (enidy | padiseg .._M.,._.&. \%N.M%M vl v
V| |7 o] P o | € ot =TI .
J9N 309
Jo 3mrsaded) J 3L3woloy .
235 s MW
14

e e A Am e i e .



13 uaum0)

\TM *hw...x of \.m:o\:\ou \v,:w\y .w.“ bdi \.NV..\,.CM B N
N Liabh~ ,umud,.{ V0117201 buy(ders 17&4&“!0\ airg L.Mu —
. “ony
pe 100 TL|292 ot K5 |09 |2 LT| LSl hvse W 5/ | L 208 Js. |
S — ez l|o92] OTE[SYS LT AT o )| s M| e2 :
I 5T TCIlez Lot |79|88| 247 )5
5 © |04 %esq ® A ELEIECLE]
Tow wrn ol 10 LAY Lot |L8As|0ct| o)) 4 . g ..
9 K ZANALC o€ |Co\ S5\ d 72| L3 =27\ ¢ hZ| T ISNEL Ch. -4
e e rs A A A Al R N N b i e
b o 1 O WA 7 IR B KT R o B 58| (L hOb 5F | T -¢
o<z |4asle9l 'L 2ol ol L-all og S| hey S
TRZ|E 35 597] oot| eb S5 ¢P) Zh: P
Cht | £5145] 96 o9l ﬂ'ﬂ gt ozl 0} hh:
T3z 1a[Fa|0C2| J51| S o6 S bl s6] ¢t he F-<
Y £972 ﬁ.ﬂw.wﬂw.ﬂmwa. AL h /0 5¢.-
A 028 |39(57| Jez] Sl olt 2791 4] Lho0)} Xh. ot
i e TATeE TeT ({555 doe[ea L 1| LN o] €50 TI8 | <5
199’ <=9 %9557 052 |50 377 &5l) T EC 7h7| 71| C& 253 r | HE
____1\I qwu.q al......u..." wo | w1 fusol o s36ujdw] | 9044 NM& a1y | pasysag .._M.,.._&. th.\.%vml.:.: sos
4 Oouny Touox svy dw._.il I«.Ww :-_.H—_.us nn.-:u“’cv cwﬂ.”ﬂ” FIRTTL T
JIIN ST9
Jo dINIvIAdLI} 3 3L3woloy .
235 MW

+¥F

S

<
«

T abey



TGS ITAT = I &9 wneol buides

e N«ua -0 awg

13303W0)

T

"oy uny

oY

[L
hT ~ | /0 ¢
VA ] le.wﬁ
k! eL L Lol 60l of Sh-
S TRITZITLIO92 8ig |22] 92| oLtz 55! i< |} el 556006 hh: r,f
" du“, o!........m” g | w1 |vaso f_Mmu 236vydw) | 3q044 HMH (enyay | pasIs0 n..”.,..&. Y L #o6 +wn sen
7 prd . . t JWH]
\ J31m 3v9 bt Wy :.8._.: nn...:h“n. ..«u:uu” "
J2II S*9
Jo M0 Jadeat 343 woloy .
23575 MW




wr

NOILVNINYILIQ LHOIIM HVINIITON AYC

s g

0€Z Q) V43
ol by 101
. . | (ONIOV3Y 0 WNLIV
ANAS 0l g bl | 1I'bL ol | h6L| aet | 16 @° snu 00t 1 L3Ny
(onovIy Yo
woQ 001/ $$5°0 20 Loy | 40 @'ar | £0} [’Oy | 0LV SHNmM INIOVIY
09 WALIV $1 1INQ)
. . . . (oNiov3y Y02
13593%'S 001/ ss'al | -ha| et | ALl A'0C | 4’81 9rgy | WNLIV SN INIOV3Y
20 wn1av s1 13w
A0 oy | Y | T 28 20 B A2 B/ VI B R B 2 209
» , oNIOVIY INIGVIY . | ongvIY Y9
aow-q, 4t ‘P | 3WN10A 13N k' 13N
(SISVE AMO) SO NOVES |  HINdILINN 13N WALV WALV WALV
40 LHOIIA ¥VINII 10N | v [ c 2 . NN
ST 0T HOLVHIdo
" JuNAVE3INIL 1N3IaWY
TIYSHT  GOHLIM WILLATVNY
“SSHy CIVIYSIIVI (4VdO SNONNILNOD '0I1VHOILNI ‘VE) IJAL ITduvS
e TV ISAL - SUSH  NOILYI0T ONIdNVS
(30710 A92) ML NI NdWVS
— AZ-AT-O7 31vo
'SINIWWOD Vd ~MEIIIVIy 330 WiV




APPENDIX E
DATA REDUCTION



T0L

ov
952
uted 3N

¥00°0
¥00°0
Wad

§9°62
16€£°0
18%°0
LEOO°0
TLTI0°T
Z100°0
poW 91 TT &LdVY
¥8°o0
96Z°0
peutl 34L - 33 §
9UON
Sy0-5Z0TVd
yepge W
1T 43
1°0-
(4 Al YA
62
Syl
9°¢
ve
uewael /Y3 Fus
1°L
S-H
1ed 3Isd9L - DODH
0c
vot
v8/s/21
yd ‘uo3afeId - SSNn

Lva :°T1Td y8°ve T1add

gd z9butdw] pauyquWod

swnToOA Te3IOL

G°EvL 9¢L d 129 118
0 ] ¢g dul
00T 00T zg dur
10T 00T 19 dul
v°169 €°L89 ¥ 199 1TS
T 0 ¢V dul
oFT 00T Zv dug
9G¢ 00T v dul
Teutd TeT3ITUI UOT3IED0T]
$3UMTOA I93BM

ST Teutad
91 TRTITUI XO°9YD Yed1T
bH ut

PH ut ‘ssaid T

¥

d §8,3390D 901310

13 4

A §

14 4 8,33900 WXA

1oqumN xod 1339
JUaTOTFIV0D J03Td

921S 9T12Z2ZON

adXy 3 yzbua1 2qoid

1aqunN I93TTd wo3ljod
1aqunN 1931714 dox

adAL 193TTd

33 ‘ee1v }oe3s

OZH utr ‘?2iInssaid O73els

fH ut ‘ainssaid Orijdwored
4 bap ‘dwsg 3JuSTqUY
usao/suol ‘93v¥ u,pid 330D
IYy/po3salL suaA0 JO °ON
po3asal sulA0 3o °ON
103ex3do

JaqunN uni

od&] at1dwes

uotawdoo] ardues

*oN A1933ed

*ON 1®D

ajed

ueld

viva gT1a1d

sqsai 1e) youand 3¥0D LAY



e =

g Jo 7 @bed 6T6°0T G6°81 19AR1L
10L lva :3T¥d 008°1C 01°81 ysnd
(YA REAY G9°9¢ (s93NUTW UT SWIL) Te30%L
ST°0 8°6 €0Z°12¢ V¢S h)
L9°0 A X A s¥9°0Zt SV 66 Ly:91 €T-0 1°F d
61°0 6°01 z8L°61E LY h 1
LL°O c°92 oLZ°61E SV T6 pesot €T-9 T°F d
rAA Y 6°01 pye° 81t 8t L
78°0 ¢°9¢ 068°LTE 9V 1 4:] TT:91 £ET-¥Y €°¥ d
sT1°0 8°6 L06°9TE LS L
Ly°0 L°8T 00¥°9TE ¢tV 00T 60391 -0 ¢°¥ d
80°0 0,L9°STE SV L
€E°0 €°ST ozZy°SsTE SV 06 9G6:ST I1-9 S°V d
€1°0 8°6 9LL°VIE &V hA
3 AV L°81 oLE¥PTE ¢t¥ 88 13 A1) I1-¥ 9°F d
¥1°0 8°6 pLOETE VS h 1
29°0 (A A A 06T°ETE 9F 00T 1€32ST 6-0 1°¢ d
LAY 8°6 1€€°21¢ S¥ L
GS°0 S$°0¢ 0€6°TTIE ¢V 68 8T:ST 6-€9 Z°¢ d
1IT1°0 €I 11 1¥ L
9% °0 L°8T o¥8°0TE 9¥ L8 S03ST 6-¥Y £°¢ d
€1°0 8°6 IG0°0TE 6S A
¥s°0 s°0¢ ovs°60e 9V SoT T6:%1 L= ¥°¢ d
1A ] 6°0T oCZL°80E SV h A
s8°0 Le 0LT°80E SV 06 8E:vT L-9 S°¢ d
10 6°1T 6ST°L0E 8¢t hA
£€8°0 LT ozL°90E 9Y ¥8 442 AN L-¥ 9°¢ d
8¢°0 8°C1l LTL°G0E €S A
08°0 LT ovo°soe 9¥ 66 60:¥1 6-D 1°C d
0e°0 Syl 0oso°voe 8V L
SL°0 rA YA oTv° €0t 9¥ ve GG3ET G-9 T°C d
0Z°0 6°1T gZv°T0t Lt L
0L°0 (A XA 000°20€ LV 1 4:4 [4 A28 6-¥ €£€°C d
92°0 8°C1 €90°10¢ IS &L
¥L°0 ¢°s? 0Ev°00e LV 86 €TET g=-d ¥°C d
6T°0 . 6°0T g89v°66C 9V h 1
S9°0 (A X A 0Z6°86C 9% C6 AR g-d4 6°C d
6°T1T GED°86T Tt h
oL°0 ve 169°L6C ¥V 9L 66:C1 €-¥ 9°C d
T2°0 8°Cl 0€S°S6C 9¥ &L
18°0 6C oz6°¥6C LV £6 62321 -0 1°1 d
£ET°0 8°6 os¥°t6c LY L
8S°0 1°1¢ g£T€°€6C SV <6 91:C1 -9 C°1 d
I1°0 8€9°76C 8t &
[4 Ad\] L°8T 00€°c6Z SY £8 GG:1T =¥ ¢€°T d
IT°0 806°T6Z 6V h#
SZ°0 L°ET 0GT°16C ¥V €6 90311 gZ-g9 ¥°1 d
T1°0 L09°06Z ¢tV &
8T 0 S°rl 0TE°06C SV 88 S¥:0T 8%-¥ S°T d
60°0 8°6 LEL*68Z SS L
L°8T 0TZ°68C V¥V 66 8Z:0T 9Z-0 9°1 d
- LV °88C - -——
OM *ut = memmemee- 3a1e3s WOd Telol
d 19pP €33 —— _oes — 8ul} *ON *ON
30TJTI0 I932W030d IISW SED aut] arduwes 31e3s uaA0 jutod



g Jo ¢ 9bed
0L INa :°TTd
4 8ST HAY ML I
961 pay ML 4
34 0S 14 v 092 1 414 LST L
6¥ 0S v 14 g9 992 291 1 s / d
8Y 0S v 147 L9t 0Le 961 b
8v 0S v v L92 992 LST rAs / d
8y 0s 18 4 14/ 0L TLe 96T b
8y 6V ¥ v 892 L9T 96T £y d
:34 6V v v 692 LT LST h A
-3 4 6V 147 14 4 692 897 LST  Ad d
LY 6V 18 4 18 4 eLT TLZ SST h A
8¥ 6V 144 14 7 0LT 89¢ LST S°¥ d
LY 6V ov ov €S2 oLe 961 L
Ly 134 ov oY 997 69T ¥ST 9°¥ d
LY 8y ov ov 69¢C 692 65T h A
Ly 8v oy ov 0Lz 992 6ST T°¢ d
LY :34 o¥ ov 0LT 0L? LST h
LY 8V oy oy L9Z L9T GS1 2°¢ d
LY :14 ov ov L9Z TLZ 8ST h
Ly 14 oY oy €92 L9T 961 €°¢€ d
9¥ 8y ov oy ' LT LT LST ‘ h 4
'} 4 :34 ov oy 0Le 89¢ FST v°¢ d
9¥ 8¥ oy ov 89¢ TL? 6ST A
oF LY o¥ 187 1414 89¢ ¥ST G°€ d
14 Ly ov oy 997 TLZ LST h A
oF LY ov o¥ 997 0Lz ¥ST 9°¢ d
14/ LY ov oy 89¢ L9 8ST )
¥ v oy 114 0Le 992 96T 1°¢C d
SY oF ov ov 0Lz 892 6ST h A
13 4 9% ov ov oLe 992 96T r A4 d
44 or 6€ 6€ 69¢C 892 66T h
4 4 oF oy oy T9T L9 ps1 €£°C d
vy 9¥ 6€ 6€ 92 0LT 09T h A
SP . 9% ov ov 092 897 Zst vz d
vy 9P - ov ov 99¢ 0LT 8ST A
47 14 ov ov €9¢ 892 GST §°Z d
i 44 v ov S - > 892 0LZ 6GT h
47 sy or oY 1:14 897 GS1 9°2 d
(% 2 Sy ov ov 897 €92 291 h A
144 st ov ov 992 S92 6ST I°1 d
1% 4 1 4 6¢ 6¢€ S92 692 96T h
(% 4 144 ov ov L97 S92 96T z°1 d
4 / 144 o¥ ov L9? 697 19T b
£V 1% 2 ov ov 992 992 LST €°1 d
6¢€ v 6¢€ 8¢ L9 692 8sT hA
6€ ov 8¢ 8¢ L9Z 992 96T 1 2 | d
8¢ 6€ 6¢ 8¢ LT 692 LST h
8¢ 6€ 8¢ 8¢ 997 992 #ST S°T d
LE 8€ GE SE €LT Le 8ST ha
LE LE 8¢ LE 0LZ TLZ 91 9°1 d
an0 WO Uul WO g butrdur v burdul uaA0 aqoad jyoe3ls *ON

-== 4 bap ‘3anjeiadusy]




g 3o y 9bed

T0L Lva :97td
T 0t
< 14
6°0 114
v s9
T 0Z
o1 S9
$0C < $0C <

spuooas X3toedo Uul 4 das T°A 3oNd

£€5°0 bavy ML L

v0°T1T bav ML d
62°C¢ 0s°0 eZ°0 T h 4
€0°1L 0T°T 0Z°1 S 1°¥ d
i A1 Gs°0 0€°0 1 A1
60°6L ¢T°1 0S°T 9 A d
| A1 Gs°0 0e°0 T h A
€0°6L [A A § 0S°T 9 £y d
62°C¢t 0s°0 gZ°0 T A
9L°LS 68°0 08°0 4 vy d
L6°v2 6£°0 S1°0 T &L
68°LY ¥L°O cs°0 (A Sy d
9Z°%¢t 0S°0 sZ°0 T &€
Z9°LS 68°0 08°0 € 9°Y d
ye°ce 0s°0 YA 1 &
y8°LY9 S0°T 0T°1 1°¢ d
6Z°C¢t 0s°0 gC*0 1 &
¥8°29 L6°0 G6°0 4 Z°t d
06°8¢ S¥°0 0Z°0 1 &
eL LS 68°0 08°0 € £°¢ d
62°C¢ 0s°0 GgZ°0 1 &
6L°T9 L6°0 S6°0 | d
T1€°S¢E GS°0 0€°0 T &L
6v°18 9Z°1 09°1T 9 S°t d
TZ°8¢ 6S°0 ce°o0 T h 4
6v°18 9Z°1 09°T1 9 9°¢t d
88 0¥ £9°0 o¥°0 [4 L
€1°¥8 0e°T oL T 9 1°C d
pLeSY IL°0 0s°0 [4 L
GE*9L 8T°T ov°T 9 A A d
Lz 8t 6S°0 SE°0 T &
3 AR YA 1 A B § 0E°T S €°¢C d
v6°oy £€9°0 ov°o T &L
0T°9L 8T°T ov° T c°q vz d
o¥°s¢ GS°0 0e°0 T h 1
€9°0L 0T°1 0Cc°1 S 6°¢ d
LT 8¢ 6S°0 Ge°o T L
TIS°tL A § 0€°1 S 9°¢ d
T0° 1Y £€9°0 ov°o A &L
| A% 4] 0e°Tl oL°T 9 I°1 d
9Z°C¢t 0s°0 GT°0 T b4
€S°¥9 00°T 00°T L 4 C°1 d
L6°8C Ssy¥°0 0z°0 T L
9L°LS 68°0 08°0 4 €°1 d
06°8¢C 13 Al 0c°0 T h 4
6Z°t¥ L9°0 1 A V) Z | 2 § 4
88°8¢C 13 A 0C°0 T &€
Ss°Sé TL°0 0s°0 (4 6°1 d
ze°te 06°0 sZ°0 1 h A
60°8S 68°0 08°0 9°T d

sd3 d 19p ozH uy bBbH ut *ON
21bs peaH T9A O®A dund 23utod



g Jo ¢ °bed
T0L Iva :°T1%d

(A 8 0 L8T S1T 66°0 bAY ML
Sv1 0  4-Y4 1St 6CY L6°¢ bAY ML
gel L8T STt (14 4 1

Ly S6¢ (133 (.14 4 G6°C 1°y
eeT L8C STIT (YA T .

IR A S6¢ 0S¢t YA 4 g6°¢ € 01 [ 4
oVl L8C 1 8 6CY T

1 448 G67 0S¢ (YA 4 G6°C £°y
€eT L8C S1T 6CY T

St S6C 0S¢ (YA 4 g6°¢ 1 A 4
gET L8C STI 6cYy T

oyt S62 0S¢t YA 4 ] 4 S°0T 10 4
EET L8C STt (Y4 4 T

LYT S6T 0S¢t (YA 4 13 9°Y
€ET L8C STT 6cy 1

st S6¢ i 1°1 3 (Y4 4 € I°¢
£eT L8C STIT (XA 4 T

Ly G6¢C 0S¢t YA 4 € S°0T C°¢t
91 L8¢ 1 Q8 6CYy G6°0

oFT G6¢ 0S¢t 6CY € €°¢
921 L8 ST YA G6°0

LYt S67 0S¢t 6CY € p°t
€ET L8T STt YA 4 S6°0

ovT S6¢C 0S¢ 6CY € S°t
€el L8BT eT1t Y4 G6°0

IA AN S6¢ 0S¢ YA € S°0T 9°¢
€eT s8¢ STT Y4 4 T

A AN z6C (11-3% (YA € 1°2
921 . G8¢ STT 6cy 1

ovT c67 0S¢t (XA 4 € [ A A
9¢1 e8¢ STT 6cy 1

LY Z67 0S¢ (YA 4 € S°0T £°¢
61T s8¢ STT 6CY G6°0

€el : z6¢ 0S¢ 6C¥ € vee
91 G82 STIT YA 4 G6°0

oI 62 0S¢ YA 4 € g°¢
cel L8Z S1T Y4 4 S6°0

A AY S6¢ 1113 6CY € S°0T 9°C
£eT L8T S1T Y4 4 S0°T

LT 562 0S¢ (XA 4 S6°C 1°1
971 LBT STT 6Cv S0°T

LyT S6¢ gGt YA 4 G6°¢ ¢°1
oyl L8T STIT (YA 4 S0°T

ST 114 GGt XA 4 G6°¢ S°0T £°1
€sT L8T STT (YA T

0¥t 56¢ GGt (Y4 6°¢C VI
91 L8T STT 6TV T

€etl G6C GGt (YA 4 6°C S°T
eeT L8C STIT (34 4 T

ovT c6c 31 YA 4 6°C 19 ¢ 9°T
d bap J bap bysd wdb d bep 9M °utl DM °ut ‘4 *ON

ul I sed dudl 318 4 3Ief

MOTd 330 & jJuel 3eqnuuy Jojeredss 3utod



g 3o 9 @bed
10L Iva :9114

LI 9¢€ pu ‘gsseN d¥IA eTuRATASUUSd TeIOL

ov°1 pu ‘aTqei123TTd JTey-jord ILIOL

LL°¥E pu ‘3Tey-3uoild Ie30L

TIL°9T pu ‘aTqeia3lTTIUON FTey-3uold T®30L

90°8T fu ‘aTqeIa3ITTd ITey-3uoid TeIOL

: 06°L fu ‘2sUTI dU03IOV FTey-jyoed
aTqeoTTddV 30N 31qe1a3TT3I-UoN
ov°T 9TqeIal1Td

pu ‘yo3ze) 13butdul

20°¢ pu ‘yseM a3u0l3ad¥ Jrey-juoad
69°¢€T 3Tqe193TTI~-UON
L0 6 . aTqRI93TTd

pu ‘yseM sno3anbv jrey-3juoid

pesn auoN pu ‘yos3ed 133774 jueld

66°8 bu ‘yo3ed Kig I133TTd FTey-3u01d

sysAreuy @3enoT3Ied

60°62 Kig ‘3ybteM IRTNOITON

9°6L 9°6L 9°6L 9°6L ' ZN
Z°0 Z°0 1 2114 z°0 v-oz rAd) | A 114 00
z°81 z°8t z°0z z°81 (Al 114 2°81 z°0Z 20
0°2 0°2 0°2 0°Z 0°C 0°C 0°2 00
$ 39N & I8N $ 30V % 3ISN $ 0V % 3IaN % 30V sed
baY € A 1 uny
1030 13d0

gsysiteuy 3esi0
YIVA X30LVvi09v]



T0L

g jo L obed

Lva

3114

G9°9¢t
eLS vl
Tov° tt
ysvoee
LST
TRe30L

€0°0

9000°0
9000°0
€EL°0

8E€T0°0
19T0°0
9L°0

¥y10°0
L9T0°0
T9S0°0
£€698¢
69099
SOT

gTve
§6°81
z98°?v
Py 1l
29T°1T

8ST
19ARIL

1/qr ‘eawy °*3ITTd JTey-)oed

o> uo3/qr ‘e3ey °3ITT FTey-)ovd
Josp/ib ‘°ouc) °3ITTd FTey-3yord

ay/qr ‘e3ed °3aed jrey-juold

2305 uo3l/ql ‘o3vy °3IIed FTRY-3u0ld
Josp/ab ‘°ouo) °3Ied JTey-3uoad
1y/qT ‘e3ey uoISSIWE °3IRd YAd

9300 uo3l/qr ‘e3ey uolssiwd ‘3IIed ¥IAd
josps/ab ‘°douo) uorsSsiud *331ed ¥Y4dd
2950°0 £€33/491 ‘K3ysuaa sed }oe3is

(4444 wjosp ‘TOA 8ed }de3s
896621 wjoe ‘TOA sed }oe3s
60T g ‘OT3”2UTYO0SI JuddILAd
gV LY sd3 ‘ToA jJov3s
0T1°8T utu ‘awyl dTdwes
TTIL°6 Josp ‘p3as OCH 30 TOA
962°2¢ Josp ‘p3iS SuUNTOA 1933N
z62°2¢ €33 ‘330D SUNTOA I93I8H
961 d bep ‘duwag yoe3ls pAv-3WIT,
ysnd

gZ1°C¢t Z33 ‘yow3s Jo eaav-xX
962°0 ut ‘etd 9T1zZoN
69°ST 39M ‘3ybyoM IeTNOITON
S0°62 Kag ‘3ybtoM 1eInOITONW

8€°0€ $ ‘pesn °3uoD °3ISTOWH Ioe3s
PP°0E & ‘3usajuoc) °ISTOW }O®3S 3Jes
8E°0€ & ‘3ua3uc) °3ISTON }Ov3Is S-W

gLS°¥T Josp ‘pas OZH 30 TOA
iv°62 fH uy ‘ssai1d )oe3ls
A Al YA fH ur ‘ssaid OotrIijdwored
26°6¢ By ut ‘ss91d paepuels
89 J bop ‘dwal paepuels

SNOILVINDTVO



T0L

g Jo g °bed
Iva 39T11d

uot3IT80d
L4 € [4 T
(A4 3 (4 144 184
St (43 9¥ (43
SE 6¢C 8¢t 62
ct (4 18 4 6¢C
SZ. 1% 12 6¢
(4 8¢t 8¢t [43
ToARIL
uot3tsod
L4 € [4 1
TL 89 ve ve
6L £9 9L s9
6L 8s €L 8s
8s £9 9L % 4
22 4 18 L 44
8s 18 L 8S
ysnd

INV'Id ONITIWVS &LV
SFILIDOTAA LONd

uoT3180d

uot3ysod



coL

g 3o T 9¥bea

¢100°0
POR 91 TT &4V
¥v8°o0
10£°0
pautl FAL - I3 §
SUON
9¥0~-520TWY
yepee v
gZ1°ct
sCt°0~
10°6¢C
0t
S°r1
8°y
ve
uewIelL /Y3 TUS
T°L
S-K
1ed 3835 - DDOH
0¢c
ot
¥8/90/21
¥vd ‘uolzaield -~ SSN

LVag :9TTd y8°¥T°T1ddY

Hd 19butdul paulquwod

aunToA Te30L

rAKAYA S EVL g 19D T1IS
0 0 g¢d dul
00T 00T zg dur
80T 00T 18 dul
¥°969 v°169 VY 19O TS
0 0 ev dul
8t¢ 00T Zv dur
8¢t 00T TV dul
Teutd TRTITUI UOTIED01]
$oUMTOA I93%M

9T Teutd
LT TeTatTul }o3Yd Hed]
HbH ut

fH ut ‘ssaid Ted

) §

g 8,3390D0 ¥dT310

eV

4 4

13 4 8,33900 WX
J9qunN xod 19333
JUaTOTIIV0D 3031d

9ZTS 9TZZON

adiy » y3budl aqoiad
J3aqumN I33TTd wWo3ljod
zaqunN 193114 dog

adAy 1931Td

233 ‘eaav yoels

OZH uy ‘3anssaiad OT3IevIs
6H ut ‘@inssaid dTajduwored
d bap ‘dwel 3JusTqUY
usaao/suoy ‘a93ey U,pad 340D
1Y/pa3saL SUS3AQ JO °ON
pa3sal SudA0 JO °“ON
103ea3do

IsqumpN uny

adX], atdues

uo13eo07, ardues

*ON A1933%ed

*ON 1%D

ajed

Juetd

viva a1dI1d

g383l I1e) youand ayod IAZ



g 3o z abed €6Z°TT O0L°6I 19ARIL
ZoL Iva :9T1d L6L°6T LT°BI ysnd
S0°T€ L6°LE (se3nutw Uy dWIL) Te30L
£€1°0 8°6 GZ6°2SE 19 h A
19°0 rAd X4 0LE°ZSE SV 90T TE:PT €2-0 1I°V d
LT°0 6°0T €LY TISE LS h A
69°0 2 st 008°06E SV To0T 8T:¥I €Z-49 T°°V d
€2°0 6°0T L98°6¥E TV A
0L"0 z°ve 09€°6¥E 9V L8 90:%T £Z-Y £°F d
80°0 0Z5°8¥€ 8S h
€€’ L°9T 00Z°8¥E SY €0T ¥S2ET 1Z-0 ¥°¥ d
S0°0 08S°LYE SV b
¥Z°0 8°Z1 ovy LYE LV Z6 ZYiET 1Z-9 S°¥ d
80°0 c98°9¥E ¥ 4
GE°O 2°st 069°9YE 9¥ 88 6Z:€1 1Z~-Y 9°V d
0Z°0 6°01 0€0°9¥E LS 1
LS°0 2 €T OLE°SYE LV 0T ST:ET 6T-0 T°€ d
ST° 8°6 (11:1 28 2 23 3 4 A
GG°0 s°0¢ 090°¥¥E ¥V €6 ZOET 6T-9 Z°€ d
Z1°0 8°6 08Z°E€¥E SV h
Sv°0 L°8T 0s6°Z¥E 9% 16 06:2T 6T-Y €°€ d
€1°0 8°6 €6T°CVE LS h
8v°o0 $°0¢C ovL TVE 9% €0T. 8€:21 LT=D ¥°€ d
¥Z°0 6°11 856°0¥E 6F I
¥9°0 AR A4 ozZv-ove v¥ £6 6Z:Z1 LT-9 G°€ d
SZ°0 0IS°*6EE 6F h A
9L°0 0S0°6€EE LV 98 €121 LT-Y 9°¢ d
GE'0 €°ST $GS0°8EE 9S h A
€L°0 z°ve 0LZ LEE 9Y 2ot T0:2T ST-0 1°C d
9Z°0 8°21 LTIE"9EE 6V h
LLO Lz 0T9°GEE 9Y G6 8V:TT ST-9 Z°T a
8Z°0 L°€T 8Z9°bEE OF h
8L°0 LT 00T°¥EE SY¥ G8 GESTT SI-Y €£°C d
GZ°'0 8°2Z1 GYPTI°E€EE SS h A
0S°0 T°12 08¥°ZEE 9V T0T 6T:11 €1-0 ¥°C d
20 . 6°0T Z6S°TEE 6F A
69°0 €z 0S0°TEE SV ¥6 LOSTT £1-9 S°C d
(A 6°TT SPT°0EE TV h A
GL"0 z°se 0€9°6CE€ SV 98 GG20T £T-¥ 9°2 a
LZ°0 8°2Z1. oLL"8ZE LS h
SL°0 L 0€0°82E LY 0T 14 211} IT-0 1°T d
91°0 8°6 696°9ZE 6V h A
£5°0 G°0¢C 065°92€ 9F G6 0€:0T I1-9.2°1 d
IT°0 vL9°GCZE TV b4
6€°0 L°9T OLE*SZE SV 98 8T:0T IT-V¥ €°1 d
80°0 009°¥ZE 8S i 1
0€°0 S°vI 0sE°¥ZE 8V 90T 90:0T 6-0 ¥°1 d
80°0 8TL°€EZE 9V b
0€°0 L°€T oOV¥°€ZE 9V z6 €536 6-9 S°T d
I1°0 ovg°zZE 1v h 4
LE®O 9T 0SG°ZZE €V ¥8 14 21 6-¥Y 9°T d
---------------- GL8°TZE - -
OM UT 000 mm—m—eee 33e3s WOd Tealol
d 1°P €33 o9s — suWTL *ON *OoN
90TJTI0 1939WO0O0Y I33W Sed aut] atduwes 31e3s uaa0 jutrod




g 30 ¢ 9bed
oL Lva 3114

1224 BAY ML
191 bay ML

8V 0S oy oy 992 €9 12°2¢

8y 6v oy o¥ 99¢ £9¢C €91 °f
8v 0S ov o¥ G9¢ 99¢ S91

6Y 0S (1} 4 ov 13 14 1 4°T4 891 [ 4
8V 0S ov ov | 2°TA 69¢ 891

8y 0S ov ov voc s9¢C 69T €'y
8y 0S ov ov 09¢ oLe 1£)¢

8v 0S ov oy T9¢ q9¢ LST LA 4
6v 0s ov 1) 4 €92 69¢ 6ST

6V 0S oy oV £9¢C 99¢ 147 ¢ S°v
6V 0S ov ov 89¢ oLe 6S1T

6V 0s oy oy 692 89¢ 127" 9°y
8y 0S oy oy oL? L9¢ LT

34 0s oy oy 69¢ voc 9ST1 1°¢t
8v 0S o¥ 1} 4 s9¢ 99¢ £9T

8Y 0Ss oy 1} 4 992 S9¢ LST (A 3
8¥ 0S ov oy 69¢C 89¢ 091

8y 6V ov oy 99¢ 6§92 6ST £°¢
8y 0S ov ov Ss9¢ 992 L9T

34 0S ov o¥ (414 59¢ TLT 1 2
8V 6V 1] 4 ov 19¢ oLe 191

34 6V oy oy 1414 89¢ 86T S°¢
Ly 6V oy 1} 4 69¢ 692 091

1:3 4 6v ov ov¥ L9t oLz 86T 9°¢
LY 6V ov ov S9¢ 0L 991

Ly 34 ov ov 1 4°XA voc 691 1°¢C
Ly 6V ov ov L9¢ 1414 91

Ly 114 ov ov 1 414 1414 8ST (A4
LY 8t oy oy ' 09¢ S9¢ 291

Ly 244 ov oy 09¢ S92 €91 £°¢
9% 8Y oy ov £9¢ 692 291

9v - 8% ov ov €92 s9¢ eST | A A
9 Ly oy oy £9¢ L9t ot

14 Ly ov oy 092 99¢ 6ST §°¢
SY Ly ov oy S9¢ 89¢ €91

34 9V ov ov 89¢C L92 qoT 9°¢
1A 4 14 oy oy L9? 992 14°2¢

144 9¥ ov ov 892 S92 991 I°T
1% 4 Sy ovy ov 99¢ 89¢ 99T

14 4 Sy ov 114 99¢ 1414 S9T— <°1
1% 4 144 ov ov 14°14 69¢ S91

13 4 1 A4 ov oY 99¢ 592 LST €°T
(A 4 14 oy ov 692 69¢C €91

(A4 / 144 ov oy 1414 99¢ LST P°I
18 4 (A 1} 4 1) 4 [4:X4 69¢ €91

(4 4 (44 ov ov 99¢ 0LZ 9sT S°T
184 (44 ov oy 69¢ 69¢ 291

184 184 ov 134 99¢ TLZ 291 9°T
In0 W9 Ul WO g burdur v Bbutdwl uaa0 aqoid joels *ON
------------------------- d bap ‘sinjeizadwd]y -- jutod




3Jo y °bed
coL Lva :9TTd

r4d BAY ML
10°T BAY ML
v0°EE 0s°0 SZ°0 A
T 0€ 62°SL P T 0€°T 8 T°%
€2°9¢ 65°0 0€°0 €
8 00T pr°8L  8T°T oy°1 8 Al 4
T€°9€ G50 0€°0
Lz 00T G9°SL vT°T 0€°T 6 £V
: 65°GC 6£°0 ST°0 T
9T 66 86°2S 18°0 G9°0 S  Ad /
18°0C ZE°0 0T°0 T
4 1 oV IV €9°0 ov°o € (Bl 4
6¥°SC 6€°0 ST°0 T
4 0€ 29°8Y yL®0 65°0 4 9°¥
€y °9¢ 65°0 0€°0 r 4
12 00T €6°TL 0T°T 0Z°1 L 1°€
20°E€ 06°0 GZ°0 T
G0°¥9 L6°0 S6°0 S z°¢
v6°C€ 06°0 SZ°0 T
L S8 L8°8S 68°0 08°0 ¥ €°€
TI°€E 05°0 6Z°0 T
(1} 08 zZ8°¥9 L6°0 $6°0 ¥°€
00°6€ 6S°0 GE°D rA :
rA o€ 86°89 G0°T 0T"T S G°€
L6°8¢E 6S°0 GE°0
€ (114 6T°€8 9Z°1 09°T L 9°¢
60° 6% vL°0 65°0 £
8 S9 G9°GSL A 0€°T S°*9 1°2
gL TY £€9°0 ov°0 r4
6 06 61°€8 9Z°1 09°1 L A4
CYAR A L9°0 S¥°0
76 €8 9Z°T 09°T L €£°2
€L°TY £9°0 0%°0 T
0T . 08 19°69 00°T 00°T 9 A4
0Z°9¢ 65°0 0€°0 T
T (1] 01°2L 0TI 0Z°1 S s§°Z
LO*6€ 65°0 GE°0
9Z°8L 8T°1 ov°T L 9°Z
08°T¥ €9°0 0v°0 Z
vz 16 8E°T 06°T L I°1
0T°€E 05°0 GZ°0 T
8 6§ 9Y°¥9 L6°0 G6°0 S z°1
85°62 S¥°0 0Z°0 T
86°¥S ¥8°0 0L°0 € €°1
L§°ST 6£°0 ST°0 T
S S9 Ly 9V L0 0S°0 € v°1
LS°ST 6£°0 ST°0 T
€ oL GZ°SY 69°0 8¥°0 4 61
16°62C S¥°0 0Z°0 T
TT°1S LL*O 09°o € 9°1
802 < 30T < OZH Ut sd3 d 19p OzH ut  bH ury *ON

gpuodas Ajroedo ul d das 1eA 3ond 31bs peaH T2A oevA dung 3Jutod



g Jo g abed
coL Iva :9T1Td

9°1

Te1 0 L8T STT 96°0

SPl 0 G6C 0S¢t 62V co°e

9¢1 L8C STT 6CYy S6°0

LYl S6¢ 0SE 6CYy S0°

€ET L8¢ STIT 6TV S6°0

ort G6C 0st 6Cv s0°¢t s°01
€€l L8C S1T 6Cy S6°0

Lyl S6C 0S¢€ (XA S0°¢€

ort L8C STT 6cY S6°0

pST S6C 0S€ 6CV S0°E

ort s8¢ STT 6c¥ S6°0

ovt q6c 0S€ 6CYy S0°¢t S°0T
61T [4:14 ST 62V $6°0

€ET 06¢ 0S¢ 6V s0°t

1 8 s8¢ STT 6CV S6°0

LYt S6C 0S€ (YA S0°¢t

9¢T L8e STIT (Y4 S6°0

Ly S6¢ 0S¢ 6CV S0°¢ S°0T
92T L8C STT 62V S6°0

ot S6C 0S¢E 6CY¥ €

€ET L8T STT (YA 4 S6°0

ovt S6¢ 0S¢ 6CY¥ €

9zt L8C STT YA 4 S6°0

[RAY S6¢C 0S¢ (XA 4 € S°0T
TA L8C STIT (YA 4 S6°0

ovT S6C 0S¢t 6CY €

9TT L8¢ STT 62V S6°0

ov1 S6¢C 0S¢€ 6CY¥ 13

9T1 L8¢ STT 6Ty S6°0

orl 56¢C 0S¢ (YA 4 € S°01
971 L8C STIT 6CV S6°0

LY1 134 0S€E 6cy £

gel L8C STT 6C¥ S6°0

Lyt S6C 0S¢t (XA €

9Z1 L8C STT (YA 4 S6°0

bST S6C 0S€ (XA € S°0T
(0 § 062 STT (Y4 4 T

LY S6¢C 0S€ 6CYy €

eeT 062 STT 6C¥ T

[RAY 1Y4 0S¢t (YA €

gel 06¢ STT 6CV I

LyT L6C 0S¢t 6CV 3 S°0T
€el 06¢C STT (YA 4 ¢

LY1 L6T 0S¢t 6C¥ €

oyt L8T STT 6V T

LY S6¢C 0S¢t (XA 13

ovt L8C SIT 6cy 1

pstT S6¢ 0S€ (Y4 € S°0T
eET s8¢ STT 6Ty T

LYT (A YA 0S¢ 6Cv €

d bap d bap 61sd wdb Jd bap

ul I sed dwsl 38r d 3I°r

MOTd 3L L jueg

OM °ut OM °ut ‘d *ON
ieqnuuy lojeiedas 3Jutod



oL

@ NMMAN

DB N~NOO

g jJo 9 9bed

-4

LYa :9TTd

z°o8
¥°0
LT
(A4

% 3IeN

91qeoT

pesn auoN

L6°S
TddY 3ION
60°¢C

66°¢t
12 K44
L9°6

L9ty

z°08
v°0
T°LT
[ A4

$ IeN

pu ‘sse ¥Ed eTueATAsuuad TR3IOL

pu ‘oTqe1a3TTd JTey-jyoed TEIOL
fu ‘Frey-3uoid TRIOL

fu ‘oTqei93TTIUON FTey-3juoid Te3O0L
fu ‘oTqe1s3TTd 3ITRY-3UOII TEIOL

Bu ‘2SUT1 dU03IIDV JFTey-yoed
' 3Tqe133TT I-UON
aTqe19311td
pu ‘yo3e) 13butdwl
pu ‘yseM auo3lddV FTRY-3uU01d
- 9Tqe133TTI-UON
31qe 133114
pu ‘yseMm snoanby zrey-3uold
fu ‘yo3ed I33TT4 Jueld
pu ‘yo3ed Aid 193174 FTRY-3U0Id

gsysATeuy o3eIndTlIed

¥0°62 K1g ‘3ybtoM IRTNOITOW
z°o8 ZN

8°61 z°0 8°61 (0]
v°61 LT 9°61 Z0
z°C Ak 4 At 4 T00
$ IOV % I8N $ 30V sed
T uny

1030 13d0

stsiteuy 3esi0

YIVA XY¥OLVd0avl



coL

g Jo L obed
Ivd :9TTd

L6°Lt
8¥8°9T1
8eET Tt
OEL"TE
91

Te30L

90°0
8000°0
0T00°0
81°C
91€0°0
¥6€0°0
veee
yZEDO°O
¥ovo°0
9€S0°0
0ZSS¢E
¢S999
SOT
gs°vt
oL°61
¢01°9
STE°TT
g6V 1l

T124AR1],

1q/qr ‘e3ed °3T[Td JTey-yoed

200 uo3l/qr ‘°3wy °3ITTd FTey-jyoed
3o8p/1b ‘°ouoc) °3ITTd ITey-}oed

1y/qr ‘e3ey °3Iied Frey-juoid

92300 uo3/qr ‘°3ed °3red IFT(RY-3UOIJ
josps/ib ‘°ouo) °3ied FTeY-3U013
1q/qr ‘e3ey uoyssywd °3Iaed yad

ajoo uol/ql ‘93ey uoyssywd °3Ied yad
jospsab ‘°ouo) uorsstwd °JIed d3a
6€50°0 €33/91 ‘4A37sua@ sed )YOe3s

60989 w3osp ‘TOA SeD }dOe3s
0ETBZT wjoe ‘TOA sed jyoels
€0T § ‘OTIBUTYOSI JUIDId
Lv°99 sd3 ‘T9A joe3ls
LZ°8T utu ‘awyl dtdwes
SYL°0T 3osp ‘pP3s OCH 30 ToA
€26°61 Josp ‘p3S SUNTOA I93ISH
LET0C €33 ‘110D SuUNTOA I933N
19T Jd bap ‘dwal joe3s bae-suwil
ysnd

GTI°Ct Z33 ‘y)oe3s 3Jo eaav-X
10€°0 uy ‘e1d 9TZzoN
LT°ST 39M ‘3ybtoM IRTNOITON
¥0°62 Kag ’3ybteM IeINOITOW

$0°S¢E § ‘pesn °3uod °3ISTOW Yoe3s
v0°S¢t $ ‘3ua3uod °3ISTOW YO®IS 3JeS
LyY*LE $ ‘3ua3uo0) °*3ISTOW YOe3IS S~H

0TL 8T Josp ‘p3as OcTH 30 ToA
66°8¢ BH uj ‘ss91d joe3ls
10°62 bH ut ‘ssaad OTI33WOoIRd
T6°6C BH uT ’/ss21d paepuels
89 J bap ‘dua] piepuels

SNOILVINDTIVO



oL

g Jo g 9bed
LV¥a :9TTd

———————-—————.———-——

PR pe——— sl i el

INVId ONITIWVS LV
STILIDOTIA 1O0d

uoy3Isod
L4 € [4 T
€t 9t 6V cy
9t 1% (44 133
9t £t 1 44 0ot
92 4% (4 92
| §A4 6¢ 9¢t 92
Y4 6t 6¢ 0¢
ToARIL
uot3¥sod
L4 € [4 T
SL L 9L 16
8L 1£°] £8 ¥9
9L 6S - 1 4] sS
€S 99 | 99 14
18 69 cL 34
6y £8 8L 18]
ysnd

uotT3¥80d

uotr3 ¥sod



g Jo T obed

voL

8¢

z°s

1

1

862

utes 3aN

L00°0
900°0
NJO

§9°6¢
16£°0
TZ8%°0
LEOO®O
TLT0°T
¢T100°0
POW 91 TT LdV¥
¥8°o0
c0e°0
pauyl 4L - IF S
3uoN
8¥0-520TVd
. yepge W
gZ1°ct
LO°0-
| A YA
09
SVl
LY
ve
uanqy W/ ueunzeL
VL
S-N
1ed 383L - DOOH
0¢
voT
¥8/eT/21
¥d ‘uo3ayeld - SSN

LV¥a 3:°Ttd y8°vT°Z1ddy

gd 19butdwl pauTquod

aunToA T®3I0L

8°TLY 299 g 139 TIS
T 0 ¢g dul
C¢oT 00T z9 dul
8eT 00T 19 dul
9°8LY v°eEL9 ¥ 199 1%§
T 0 ¢y dur
10T 00T v dur
86¢ 00T v dul
Teutd TeTaITUI UOTIRDO1
$2UNTOA I33BM
91 Teutd
9T TeTITUI ¥O3YD YedT
bH ut
BbH uy ‘ssaigd Ted
v .
g 9,33900 901310
13 4
[A 4
14 4 8,3390D WOa

1aqumN xod I93IS
JUaTOTIFS0D J03Td

921S 9TZzZON

adXl 3 y3bua1 9qoad

FaqunN 193774 wojjod
1aqunN 1937174 dol

ad&l 193714

733 ‘waav ow3ls

OZH Ut ‘9Inssdaig OF3eis

bH uy ‘?2anssaig Orajdwored
3 bop ‘dwa] JUSTqUY
ua2A0/8uU03 ‘93®Y U,pid YOI
IYy/pa3sadL Suaa0 3O °ON
po3sal su3A0 JO °ON
103v1ad0o

IaqunN uny

odXy otduwes

uoy3evo01T 3rdues

*oN A1933ved

*ON 1I®D

a3ed

jueid

Yivd aQldIid
83891 1) youand 310D IAZ



g Jo z 9brd TEE'EL GG°8T 194ARI1L
voL Iva :9T11d TTB 0T €0°81 ysnd
EST ¥E 86°9¢ (sa3nutw uy SWTL) Te30L
zeo 6°1T oSv°68¢ OF &L
6L°0 z 9 00€°68¢ SV S8 IXAS At LT-Y T°Y d
Se°0 8°Cl T0€°88E 9§ &
LL*O 9¢ osy° L8t 9Y coT 0T:?vI ST-0 ¢°¥ d
ov°o L°tT €8€°98E ES €L
8L°0 c°9c 006°68t SV 86 8G3¢ET ST-9 €°V d
8°6 z8v°v8e 8¢t h A
6S°0 5°0¢ ovo°¥8€ 9¢¥ 14:] SPitl ST-¥Y ¥°V d
80°0 ovT €8t 8S &L
4 Al 9°vT o9v°T8t ¥V (418 €e2eT €1-0 S°V d
1¢°0 8°6 6L9°18E LV L
19°0 81 0S0°18€ £V 06 TT3el £€1-9 9°V d
SE°0 L €T LST°08E T1¥ L
8L°0 L°S¢ oLv°6LE V¥ S8 60:¢€T €T-V T°¢ d
9z°0 6°1T 98y °8LE 9S hA
S9°0 1°1¢ ovL°LLE VvV 00T €631 I1-0 T°¢ d
9C°0 S°0T c98°9LE 6F &
S9°0 0¢c 0gz°9LE ¥¥ €6 s AXAE I71-49 €°¢€ d
9T°0 6°0T G9€°sLE 8t i
¥S°0 1°12 0s6°vLE ¥V Z8 62321 IT-¥Y ¥°¢ d
0Z°0 8°11 9Z1°¥LE SS &L
09°0 ceee oLV ELE V¥ 66 LT:CT 6-0 S°t d
0Z°0 8°CT L8S°TLE 9V &
¥9°0 (A XA ovo°TLE 9Y Z6 o021 6-9 9°¢ d
P°LT §90°TLE Lt L
SL°0 YA oLy 0LE 9V €8 6V:1T 6-Y T°C d
LE"D £°st Z8¥°69¢ SS "
8L°0 c° 9t 0ocL°89t S¥ 00T 9€: 11 L-0 T°¢ d
9¢°0 L°9T 6EL°L9E TV &L
LL*0 9°8¢ 060°L9t V¥ 98 142NN L-9 £€°C d
8°C1l Py1°99t 8¢t &L
[43) 91 008°59¢ 8¥ 98 TT1T L-Y ¥°C d
IT°0 TLI G9E LS L
LE®O L°9T1 008°¥9¢ SV cot 66:0T 6-0 6°C d
62°0 S°v1 860°¥9t €V €&
19°0 L°ST 09G°€9¢ 9Y 68 Ly30T G-9 9°C d
ye°0 L°9T 099°29¢ 8¢ €L
SL°0 9¢ 0sT°29¢ LV S8 SE:0T S-¥ 1I°T d
0Z°0 8°TT LSO0°T9€ 1S L
96°0 (AR AA 066°09¢ SV 96 TZ:0T -0 ¢°1 d
9T°0 6°TT G9L°6SE ¢t L
0s°0 s°0¢ 0SE°6SE ¢tV 98 60:0T t-9 €°1 d
IT°0 0Z9°8St Tt L
£Ee°0 L°9T 0ZE*8SE 9V 8L LS36 e~V ¥°1 d
80°0 9TL °LSE 9S €L
9T 06C°LSE LY €0T 14 Al -0 6°1 d
€C°0 8°Cl GL9°9SE ¥ L
0s°0 1°1¢ 0L0°96E SV 68 0€36 -9 9°1 d
- L6T°GSGE ——mm==== mms—oeme- - - -
OM *utr . mmmmeems 31e3S WOd Te30l5
d T°p €33 - o288 ~— auTlL *ON *ON
30T3ITI0 1339w030y 13 S auyyl a1dues uaaA0 jutod

31e3s




g Jo ¢ 9bed
voL IVa 39TTd

19T bav ML
091 bav ML

vL SL 09 09 £9¢ 092 09T

YL SL 89 89 1A T4 ¥9¢C LST 1°v
L SL 09 09 6st £9¢ 19T

vL SL 89 89 1:374 19¢ 09T A 4
vL SL 09 09 LST ¥9¢ 09T

vL SL 89 89 1 44 T9¢ 9¢T 13 4
gL SL 09 09 86¢ L9t 6ST

EL YL 89 89 1414 1 414 6ST LA 4
€L SL 19 19 €9¢ s9¢ €91

EL L L9 L9 14 1A 1414 LT S°y
€L vL 6S 6S 69¢C 69¢C 09T

gL YL 99 99 69¢C S9¢ 8sT 9°v
1A SL 09 09 89¢C 992 09T

€L vL L9 L9 992 [4:14 8ST 1°¢
eL vL 09 09 £9¢ 1 4° 14 291

eL vL L9 L9 [4:14 £9C ¢91 l°t
cl L 09 09 6SC L9¢ 191

€L YL L9 L9 092 £9¢C 1428 €°¢t
IL 1A 09 09 (4 A 69¢ LST

L EL 99 L9 092 £9¢ - 881 | 2
L 1A 09 09 (414 L9t 09T

L €L 99 99 192 1414 191 S°¢t
TL €L 6S 69 89¢ L9¢ €91

L 1 A s9 S9 69¢ £€9C €91 9°¢t
1L €L 8S 6S S92 19¢ 09T

TL €L S9 59 S9¢ (4:14 6ST 1°
1L ZL 6S 6S [4: 1A 13- 14 €91

1L L s9 S9 19¢ c9c LST [ A
L L 6S 6S 09¢ T92 [4:2¢

1L L S9 S9 092 £9¢ 191 €°C
0L (A5 09 09 6S¢C v9¢ 091

1L - CL s9 S9 T9C 1 4°14 191 | A4
oL CL 09 09 96¢ 992 09T

L L S9 s9 96¢ S92 8ST §°¢
oL ZL 8§ 09 8s¢ L9 6ST

oL L S9 S9 £9¢ z9¢ LST 9°¢
0L L 8S 8§ 8¢ 1 4' XA SST

oL L 99 99 9s¢ (A 14 LSt T°T
69 L 19 19 0s¢ 99¢ (42 ¢

69 oL 99 99 1374 £9¢ 8S1 ¢°T
89 89 £9 14 1 2 A 89¢ 19T

89 69 89 89 L9¢ 1 4°14 6ST €°1
L9 69 99 99 69¢ 99¢ 19T

L9 89 89 89 L9 £9¢C 6ST vt
99 89 29 c9 89¢ 89¢ 19T

S9 L9 L9 L9 89¢C §9¢ 8SsT S°T
14/ 99 s9 s9 69¢ 0L 091

S9 99 L9 L9 89Z s9¢ 9 T
In0 WO Ul WO g butduy v buydul uaAo aqoiad yoe3s °on

------------------------- d bap ‘sinjerdduwd] --—--—=====—==- jutod



09°0 BAY ML
90°T bAY ML
6G°8¢E 65°0 GE°0 T
0L°6L ze°1 0s°T 9 T°v
6Z° 1V €9°0 ov°o Zz
0T°16 or°T 66°1 9 rAd
9L°EY L9°0 S¥°0 s°T
v9°6L YA A 0s°T 9 1
6G°ZE 05°0 6Z°0 T
€6°€9 L6°0 66°0 ¥ A4 Z
£€° ST 6€°0 SI°0 T
S S¥ ¥S° 9V IL°0 05°0 € 4
79°2¢ 05°0 GZ°0 T
0¥ °9S L8°0 GL°0 14 9y
9L €Y L9°0 S¥°0 rA
T 14 % Ad: A 0Z°1 SP°T S T°¢€
99°8¢ 65°0 GE°O A
yE°S9  00°T 00°T ¥ z°¢
Z6°€€ 2s°0 LZ°0 T
60°C9 S6°0 06°0 €°¢
$9°G¢€ 6G°0 0€°0 T
€1°S9 00°T 00°1 G°€ v°e
6G°8¢E 65°0 GE°D T
LV 89 S0°1 01T S S°¢
9€° TV £€9°0 ov°o0 T
€9°TL 0T°T 0Z°T S 9°¢€
8G°¥S ¥8°0 0L°0 Z
oY °¥6 s¥°1 0T°C 9 1°2
0s°8% vL*0 GS°0 rA
0L°6L (AN | 0S6°T 9 z°C
89°2S 18°0 G9°0 €
65°L8 veE°T 08°T 9 £°2
9Z° 1V £€9°0 o¥°0 A
LS°0S LL*0 09°0 € Ak
LT 62 Sv°0 0Z°0 4
16°2S 18°0 S9°0 S 4
60°9V IL°0 06°0 A _
00°LL 8T°1 ov°T 9 9°2
8€°2s 18°0 9°0 rA
T 14 £€0°26 vt 00°2 9 T°1
: 99°8¢ 65°0 GE°O 1
€1°569 00°T 00°T S°€ Z°1
1 14 z9°8¢ 6S°0 GE°O T
€6°€9 L6°0 66°0 € €°1
0Z°62 S¥°0 0Z°0 T
G6°2S 18°0 S9°0 € 1
62°GC 6£°0 GT°0 T
S¥°0S LL*O 09°0 S°1
9Z° 1V €9°0 ov°0
61°9S 00°T 00°T 9°1
802 < %02 < OZH uTt sd3 d 1°p ozH ur bBH urt *ON

gpuoods 4A3roedo Ul 4 des 1°2A 3ond 31bs peaH T3A oea dund 3Jutod



e

g Jo g 9bed
voL Iva :31¥d

vLT 0 982 S1T 6v°T BAY ML
002 0 S6¢ g9¢ biv 90°¢ bay ML
SLT L8¢ STt yiv S°1T

£0¢ 134 G9¢ yiv g0°¢t 17y
SLT L8¢ STT 148 2 S°T

961 S6C g9¢ 1 244 S0°¢t ' /
SLT L8 ST 1 A8 S°T

96T S6C G9¢ 1 A8/ G0°€ €Y
SLI L8T STT 1 A8 S°T

961 G561 G9¢ Yiv s0°t | A 4
SLT L8¢ STIT 1 A8 S°'T

€0¢ S6¢ g9¢ Yiv S0°€ sy
SLT L8T ST1 1 A8 S°T

1 14 S6¢ G9¢ yiv S0°¢t 9°V
SLT L8¢ STT 1 A8 S°T

£0C 562 69¢ viv s0°¢t 1°¢t
SLT L8¢ STIT L A8 4 s°1

£€0¢ S6¢ G9¢ viv S0°¢t °t
SLT 98¢ STT vy 1 A 8

£0¢ G6C G9¢ PV S0°€ £°t
89T L8T STT 1484 1] A 8

961 S6C G9¢ vy S0°t v°e
SLT L8T STT 1 A8 4 13 A ¢

€02 S6¢C G9¢ yIv s0°t S°t
SLT L8C STI 148 4 Sv°1

€0¢ S6C 0Lt PIV S0°¢ 9°¢
891 L8 STT 1A% 1] A 8

961 S6¢ G9¢ A%/ S0°¢t 1°C
68T _ L8C ST 1 A8 13 A ¢

012 S6¢C G9¢t L A8 4 S0t [ A A
89T L8T ST vy Sv°1

68T S6¢C G9¢ PIV G0°¢t £°C
89T L8C STt 1 A8 4 c°1

961 : S6C G9¢ Yiv. S0°¢ v°e
SLT 11 : 14 STT L AN s°T

€02 s6c S9¢ LAY 4 S0°¢ s°¢C
89T s8¢ STT L A8 4 S°1

114 S6¢C 09¢€ vIv 1°¢ 9°¢
SLT s8¢ STT 1 A8 4 S°1

£0¢ S6¢C 09¢ Yy 1°¢ I°T
891 s8¢ STT L AN 4 ST

961 66 - - 09¢€ 1 AS 4 1°¢ c°1
SLT s8¢ ST 1 A8 S°T

681 S6¢C G9¢ viv 1°¢€ €°1
SLT L8 STI 148 4 S°T

681 S6¢C S9¢ vIv 1°¢ L 2 ¢
(418 L8¢ STT vy s°T

012 G6¢ S9¢t viv 1°¢ S°T
SLT L8T STT L A8 ST

€02 56T G9¢ L AN £ 1°€ 9°1
d bep d bap p1sd udb d bap 9M °*utl DM °uTt ‘4 *ON

ul I sed dwel 39f d 3L  MOTJ 3I3L I YuRL ITeqRUWY 1ojezedas 3utod




voL

PO~

DDLU NVDO N

g 3o 9 abed

- o~

LVa 9174

7qeoTTddY 30N

pesn 2uoN

1 2 ' 14
veoc
(A4

% IV

69°1
Z8°S

L0°9¢
LS*S

LZ°s

pu ‘ssel ¥3d erueaTisuuad Te3IOL

fm ‘oTqe1s3TTd FTey-jyord TRIOL
bu ‘JTey~-3ucii Te3oL

fu ‘3TqRI23TTIUON FTey-3uoid Te3lol
fu ‘27qeIa3TTd JTeY-3IU0Id TeIoL

fuw ‘3aSUTI dUOIIDV FTey-)oed
9Tqeaa3TTI-UON
aTqead3TId

pu ‘yoae) i3burdur

fu ‘yseM auo3aY JTRY-3uU0Id
3Tqe133[TI-UON
aTqe 123114

pu ‘yseMm snoanby jTey-3uo0ld

Bu ‘yo3ed 133TTJ Yueld

fu ‘yojzed Aig I193TTd ITeY-3UO0IJ

sysiATeuy 3jerndorlIed

90°6¢ Kia ‘3ybyoM IRINOITONH
8°6L ZN

y°oc 0°o0 z°0¢ 00
v°oc P°8T z°0C (A
(R4 8°1 8°T 200
$ IOV $ IaN 3 IOV ged
[4 T unyg
103e13do

gysATeuy 3esi0

YIVd XYOILVH09v]



voL

g jo L °obed

Lva

9114

8G6°9¢
LSL°91
LE9 ¥E
S06°v¢
091

Te3oL

¥0°0
L000°0
8000°0
(A
8LTI0°0
¥020°0
9¢°1
S810°0
T120°0
06S0°0
veocy
T20SL
¢Il.
c6°8¢t
§6°81
LES®9
TIS°ET
LT9°ET

191
T34aR1y,

ay/qr ‘e3ed °3TTd FTey-jyoed

ajoo uo3/qr ‘e3vy °3ITTd FTey-joed
gospsab ‘°ouod °3TId FTey-joed

ay/qr ‘e3eyd °3aed Jrey-3juoid

aj0o uo3l/qT ‘e3eyd °3IIed JTRY-3uOld
Josp/ab ‘°ouo) °3aed FTeY-3U01J
1y/qT ‘93eyd uoTssTwd °3IIed YA

ajoo uo3l/ql ‘93ey uolsstuwd °3IIed YIAA
josp/ab 4°ouo) uorsSSTUE °3IIed ¥yaa
1560°0 €33/491 ‘XA3Tsuaq sed jyoe3s

808YvL ujosp ‘TOA sed }doe3s
90¢EET wjoe ‘TOA Sed }dels
T0T § ‘OT3IAUTYOSI 3JUddDISJ
9T1°69 sd3 ‘T°A joels
€0°81 utw ‘suwiy atdues
0CZ°0T Josp ‘p3asS OCH 30 TOA
STT 12 jJosp ‘p3sS SWNTOA I33ISH
68C°1¢ €33 ‘110D SUNTOA 1933N
091 3 bop ‘dual jyoev3s bae-sullL
ysnd

gZ1°te Z33 ‘jyoe3s Jo edIv-X
c0e°0 ut ‘e1d 9TZZoN
3 A 14 39M ‘3ybTeM IeTNOITONW
90°62 Kag ‘3aybroM IeTNO3TONW

09°2¢ ¢ ‘pesn °3uod °3ISTOMW YOe3s
¢0°tE g ‘3u23U0D °*3ISTOW YOels 3es
09°C¢ § ‘3us3uo0d °3ISTOW YOS S-H

LSL°9T Josp ‘pP3sS OTH 30 ToA
(XA YA BH ut ‘’ssa1d yoels
$Z°62 BH ut ‘ss3aiad oTijduwored
z6°6¢ pH uTr ‘ssa21d piepuels
89 Jd bep ‘duwa] paepue3s

SNOILVINDIVO



voL

g 30 8 9bed
LVa 39174

uoy3¥sod
14 € [4 T
6¢ vy sS [4°]
184 6¢ 23 4 6t
1A 4 143 €S 6t
E; 9t 184 6¢C
sc 6¢ 6¢C YA
3 ¥ 14 184
T2ARIL
uot3Tsod
L 4 € (4 T
08 8L 76 <6 |
16 Ss9 08 S9
08 29 88 1 4°)
14" s9 1s €S
LY 89 €S 0s
9s cL LL 9S
ysnd

INYId ONITINVS LV
SIILIDOTIA LONd

uoy3lIsod

uot3rsod



g Jo T obed

SOL

S°¢t

S°T9¢€

0T

0

0

0c

S°S

0

b1

413
uyes 3I3N

100°0
100°0
W30

§9°6¢
16€°0
1289°0
LEDO "0
TLTOT
Z100°0

poW 91 T Id¥
¥8°0
T0E°0
pout1 4L - 33 §
9UON
6¥0~920 TV
yeyee Vi
314 &4
1°0-
§°62
09
S°¥1
vy
¥
uanqgt TH/ueux e
s°L
S-H
1e) 383L - JODH
0z
¥OT
y8/¥1/21

¥d ‘uo3aTeid - SsSN

LVYa :9TTd ¥8°¥Z°T1add

gd 19bujdwl pauTquod

aunTOA Te30L

99 1 A7) g 1D TTS
0 0 ¢g dul
00T 00T z9 dux
02t 00T 19 dul
S°9%9 Tv9 ¥ T°9 118
0 0 ¢y dur
L A4S 001 ZvY dur
(A4 4 00T TV dur
Teutd TeTaTul uoT3IVdOT
$2UNTOA I33eM
61 TeuTd
8T TeTI3ITUI ¥O°9YD Yed1l
PbH ut
bH uy ‘ss?id Ted
¥
d 8,3390D 901310
1% §
[A §
v 8,33900 WOA
JaqunN xofd 1333NW
JU3TOTIIV0D 303Td
92ZTS 9TZZON
adX1 % y3abua 3qoid
1aqumN 193774 wo3ljod
1aqunN 1337Fd dog
adAL 1931714
733 ‘waav yoels
OZH uy ‘sanssaid OT3Ields

fH ul ‘s2inssaid dOraj3wored
d bap ‘dwe] JudTqUY
usAo/suol ‘@3ey¥ u,pid 330D
1y/pe3sdaL Suda0 JO °ON
po3sal SuUdAQ JO °ON
z03R12d0

IaqunN uny

ad Ly atduwes

uop3ed01 a1dwes

*oN A1a33%ed

*ON 1%)

ajea

juetd

¥Yiva aTdaIid
s3895 Ied Youand 330D IAd



g Jo z @bed 00L°CT T9°0C 19ARIL
SoL Iva :9TTd 66L°6T 8L°LI ysnd
66¥°2€ Ov°8¢ (s93nutw Ul IWIL) Te3ol
SZ°0 L°€T 0T9°SZy E£¥ b A
T°ST orc sy ¥ L8 242 A1 y-¥ T°F d
81°0 6°11 oLy yZy ¥S &
9L L°ST oTT ¥cv v 86 1883 A¢ =0 T°V d
91°0 6°0T 08Z°€ZY 6V €
6L°0 YAl X 4 086°2Z2Z¢ EV z6 8G3ET z-9 €°F d
6°0T 8gT Ty OF h A
rA-d\ 5°0¢C 090°2ZZ% ¥Vv ¥8 ov:€T =Y v°b d
80°0 GZETZY 9§ A
LT°0 8°21 0L6°02Y V¥V 00T YI:ET 62-9 G°V d
ST°0 8°6 69€°0Cy 9F he
6v°0 8T 066°61v SV 16 TO:ET 62Z-Y 9°¥ a
¥Z°0 9°21 ZEZ°6TY 6S W
€L°0 (Al X4 06y°8TY EV 20T 8¥:Z1 LZ=0 1°¢ d
rAAd] 6°0T £€69° LTV 9S h A
6S°0 G°0¢ 0S0°LIV ¥ 00T 9€:2T L2-9 2°¢ d
LT"0 8°6 00€°9T¥ 06 b
IS°0 L°8T 008°ST¥Y ¥V ¥6 IXATAN LZ-¥Y €°€ d
0Z°0 6°0T €p0°SI¥ 09 I
€5°0 §°02 (11X A0 A% 2 A ¥0T 0T:2ZT 6Z-0 ¥°¢ d
- 92°0 L°ET GZ9°EIY 9§ &
¥L°0 Al A4 006°2TIV £V 66 96:1T GZ-9 G°¢ d
ZZ°0 8°21 Ly0°Z1y SV ' h
6L°0 z°st 06S°TIV SV 06 1 204 GZ-¥Y 9°€¢ d
T1Z°0 6°T1 LS9°0TY LS b 1
TIS°0 (1} 4 096°60% €V 00T 62:1T1 £€2-0 1°C d
¥Z°0 8°21 6L0°60% €S L
18°0 Le oLE*8OY V¥V L6 LTI €z-9 2°¢C d
80°0 oIV LOV 9§ h
8€°0 91 006°90% SV T0T 16:0T 1Z-D €°C d
9€°0 S b1 8ST°90V €S 5
€L°0 L° €T ozy°sov 9% 66 8€:0T 12-9 ¥°C d
Zz°0 -8°71 s6v°"¥0¥ 8E kA
69°0 AR A4 oso°vo¥ 9v ve 9Z:01 TZ-¥ S°C a
62°0 8°2T ZIT1°co¥ LS b
69°0 L°€T 09€°Z0%v 9V €0T €T:0T 6T-0 9°C d
¥€°0 €°ST cov°TOY 8% X
Z8°0 Le 0T9°00% 9V ¥6 T0:0T 6T-9 T°T d
6Z°0 8°C1 0T9°66E ¥V A
0L°0 Al X4 0Z0°66€ V¥V 88 8¥:6 6T-¥Y Z°T d
LT"0 8°6 9TZ°86€ 6§ h A
6S°0 02 0¥9°L6E SV ¥oT 9€36 LT=-0 €°1 d
80°0 008°96€ €S I
¥S°0 v°LT 0LE*96E 9V 66 €226 LT-9 ¥°T d
IT°0 ¥9S5°G6E ¥V k4
r4 Ad) 91 09€°G6E ¥V 88 60:6 LT-¥Y S°T d
6Z°0 6°1T pL9°V6E T9 5
LGS0 §°0¢ 0L6°€6E SV 90T 96:8 ST-0 9°T d
—mmmm——— —memm——— TTIT"€6¢€ —_— - -
OM *UT @ mee————- 31e38 WOd Te30%
d TP €33 — _o8s —  ®ulL *OoN *ON
30TJITI0 1333w0l0d IISK sed aut] 3Tduwes 3138 UuaaAQ jutod




g8 JOo ¢ abed
SOoL Lv¥ag :911d

6S1 Bay ML
8ST bavy ML

89 69 09 09 v9c 1414 6ST
89 69 (4] Z9 £9¢ [4:14 091 '
89 69 09 09 voc 19¢ 6ST
89 69 [(4°) <9 1 4°14 092 6ST (A 4
L9 89 09 09 T9¢ s9¢ 1 A8
L9 89 z9 (4] LST 192 1 4] 8 19 4
L9 89 ¥s 1 4] 09¢ 99¢ LST
L9 89 c9 Z9 6S¢ (414 8S1 | 2 4
99 L9 1 4°] 14°] 19¢ £9¢ G6st
99 L9 19 19 86¢ (A 1A 0sIT " 4
99 LS vs 1 4] 89¢ 992 9sT
s9 99 19 19 99¢ 1 414 [4°] 8 9°¥
S9 99 cs (A £9¢ 19¢C 8ST
99 s9 09 09 T9¢ 092 LST 1°¢
¥9 99 14} (4] LST [4: 14 8sT
12"/ S9 09 09 96 192 CsT ¢t
¥9 s9 1s 18 6S¢ 1 4° 4 291
1 4] S9 6S 6S 6S¢C T19¢ LST £t
£9 ¥9 0S 0§ 09¢ 1414 SST
£9 14°) 6S 6S 6S¢C (414 9ST | A
c9 ¥9 0s 0S [4: T4 S9¢ LST
(4] 1 4] 85 8s 6SC £9C €91 S°t
c9 14°] 0S 0s L9¢ 3 4 (418
29 €9 . 8S 8S 89¢ 1 4°14 SSsT 9°¢t
19 €9 0S 0S 8s¢ 66¢ 09T
19 £9 8s 8S L9t 662 091 1°C
09 c9 Is 1s (4 YA 092 LST .
09 c9 LS LS 65C 09¢ 09T LA A
09 19 0S 0S 6S¢C 09¢ 091
09 19 LS LS 092 19¢ 6ST £°¢
6S 09 0S 0S Ls?T 19¢ 6ST
6S - 09 9S LS 114 c9c 6ST | A4
09 09 0S 0S 66¢ 192 8sT
6S 6S 9s 9s 6SC (414 LST s
8s 09 0S 0s 09¢ G9¢ L9T
8s 6S 99 9s £9¢ 1 414 ELT 9°C
LS 6% 0S 0S - ¥9¢ 19 19T
LS 8S LS LS 6G5C 09¢ 091 1°T
9S 8s 0s 0s 6S2 £9¢ 291
9s LS vs sS 114 092 66T c°1
3] LS 0S 0s 6G¢ £9¢ ?91
1] 9S sS 1] £9¢ 192 LST £°1
14°] 9s 0S 0s 19¢ £9¢ 291
1 47 9S SS SS 192 09¢ LST L A 8
€S SS Is 1S T9¢ G9¢ €91
14 1477 ’ SS sS 09¢ T19¢ €91 S°1
(4] 14°) 0S 0s 89¢ €9¢ 091
[4] €S SS 1477 L9t 6SC LST 9°T
N0 WO Ul WO g butdwy v butrdwl u3A0 aqoiad yoeas *ON

------------------------- d bap ‘@2injeradduwd] ———====—- jutod




jJo y obed
S0L LYa 9113

95°0 bav ML
Z0°1 bAY ML
gy ey L9°0 sy°0 [4
L9°9L 8T°1 ov°t 9 T°v
1e°8¢t 6S°0 GE°0 1
L6°LL 0Z°1 Sv°1 9 [ A 4
zE°st €s°o0 0e°o [A
€9°L9 S0°T 0T°1 9 1 30 4
14 Ad 1 6Ss°0 0€°0 T
90°¢t9 L6°0 S6°0 4 A 4
00°Ss¢ 6£°0 eT°0 T
co° oV £€9°0 o¥°0 [A 1
0oe°Z¢t 0s°0 gZ°0 T
GL°SS L8°0 SL°0 € 9V
ov°ov Z9°0 6£°0 4
oL °tL L A ¢ 0€°1 S 1°¢
ge°ec -9€°0 €T°0 T
GL°C9 L6°0 S6°0 4 Z°t
13 AA 0Ss°0 gZ°0 1
Z8° LS 68°0 08°0 €£°¢t
GE°S¢t GgG° 0€°0 T
€ 09 G6°2C9 L6°0 G6°0 | 4 v°e
9E°ty L9°0 13 Al V) C .
90°¥L | A% 0€e°T S G°¢t
cL oY €9°0 ov°o T
9¢°9L 8T 1 o'l S 9°¢
ye°st 6S°0 GE*O T
LY°T9 S6°0 06°0 3 1°¢
88 0¥ €9°0 ov°o0 Z
L6°18 9Z°1 09°T S°9 A A
0T°S¢ 6E°0 S1°0 1
ST°0S LL®0 09°0 £°C
g8L°SY IL°0 05°0 £
6€°CL A Bl § 6Z°'1 S | A4
z6°0V £9°0 ov°o [A
08°LY G0°1 0T°1 S s°¢
IZ°1¥ €9°0 (1] Al) [4
T Ge9 0zZ°¢elL Z1°1 eZ°1 9 9°¢
oT*8% ¥L®O gs°*o [4
06°¢t6 1) A | 0otT°¢ L 1°1
SO°TY £€9°0 ov°o T
£€6°0L 0T°T 0c°1 S Z°1
13 A 0s°0 sZ°0 T
£EE°TH S6°0 06°0 4 €°1T
p1°6? 6E°0 ST1°0 T
80°vS ¥8°o0 oL°0 4 VT
s0°6¢C 13 Al 0Z°0 1
TE°0S LL°0 09°0 S°T
ye 8t 6S°0 cE°o0 1
£E°19 S6°0 06°0 9°T
20T < 30T < OZH uTt sdy d 19p OCH ut bH urt *ON
32bs pea2H T2A dRA dung 3utod

Spuooas Kytoedo ulI & des T°A 3dnd



g 3o G obed
SoL Iva :91Fd

h A
d
€L
d
7
d
b
d
€L
d
&£
d
&€
d
€L
d
&L
d
€L
d
&L
d
€L
d
L
d
L
d
&L
d
€L
d
€L
d
€&
d
L
d
e
d
L
d
&
d
iL
d
€
d
L
d

TLT 0 98¢ 61T 9¢°1 bAY ML
L6T 0 vel 19¢ yiv 90°¢ BAY ML
19T L8T 0Ct L AN " X §

8T S6¢ 098¢t L AR s0°¢ | B /
191 oLZ oct 1A% SE°T

961 SLe 09¢ YV S0t 1T [ 4
1] A8 L8% ST L A8 GE°T

ST S6¢ 15} 42 1A%/ S0°¢t £y
891 L8% 0zt viv GE'T

961 S6¢ 1312 yYiv g0°¢t vy
SLT L8¢ oct viv SE°T

€02 c6¢ 09¢ Yy s0°¢ S°v
SLT L8C (ITA L A8 v°1

€0¢ S6C 09¢ PV s0°¢ 1T 9°V
89T L8T 1 TA S Py P°1

96T G6C 09¢ LAY 4 S0°¢t 1°t
891 L8C 0CT L A8 LA S

96T S6¢ 09¢ L AN 4 G0t ¢°¢
SLT L8c 0cT 1 A8 4 GE°T

£0¢ 56C 09¢ PIv s0°¢ 1T €°¢t
19T L8C STT 1 A8 4 GE'T

SLT S6¢ 09¢ L A8 4 S0°¢ v°e
19T L82 1A viv 110 §

68T G56¢C 09¢ viv s0°t S°¢t
SLT L8 1 FA S yiv SE°T

68T S6¢ g9¢ viv s0°t 11 9°¢
SLT L8¢ 0Ct viv se°1

€02 S6C Go9¢ VIV s0°t 1°¢
SLT L8 0Ct 1 A8 4 173 2 &

96T S6¢ q9¢ vIY g0°¢ [
SLT L8¢ 0zt PIV SE°T

£0¢C G6C 09¢ Yiy S0°¢ £°Z
SLT L87 0zt yiv 13 3 §

£0¢ S6¢ 09¢ viy s0°t | A A
SLT L8C 0CI vV se°T

€02 S6C 09¢ viy g0°¢t 1T A
781 L8¢ STT viv GE°T

£0¢ G6¢ 09¢t viv S0°¢t 9°¢
SLT L8¢ STT PV SeE°T

€02 S62 G9¢€ Yiv S0°¢ I°1
SLT L8% /TAS 1A% 4 SE°T

€02 G6¢ c9¢ viv S0°¢ 1§ ¢ c°1
SLT L8% oct L A8/ SE°T

€02 S6¢ 1313 L A%/ 1°¢ €°1
SLT L8T (1A L A8 4 SE°T

€02 S6¢C 09¢ viy 1°¢ 1 A 8
81 e8¢ 0ct L AN GE°T

0T? G6C 69¢ LAS 4 1°¢ 1T Ss°1
SLT s8¢ oct yiv SE°T

€02 G6¢ 09¢ 1 A8/ 1°¢t 9°1
d bap d bap brsd wudb Jd bep JM °Uf OM °ut *ON
ul I seo dwdl 3¢ 4 3 MOTd 3oL & juel Jeqnuuy 103eaedas 23utod




g 3o 9 9bed

SOL

INd :91%14

' S
aTqeoTIddY 3ION

pasn auoN

| A1 14
¥°0¢
(A4

$ IV

9% T
L1
86°ST
ge°¢

86°6

pu ’‘ssey ¥3a RTuvATAsuudd Te3IOL

pu ‘aTqe3a3TTd FTey-jyoed TeIOL
pu ‘FTey-3u01d Te3IOoL

fu ‘aTqeIo3TTIUON FTey-3uold Te3IO0L
fu ‘aTqeia3TTd FTey-3uoid Te3ol

Bu ‘28UTI JUO03IIOV FTey-yded
3TqeI33TTI-UON
‘ 91qeIa3TTd

pu ‘yo3zed 13butdur

pu ‘yseM au03ddVY JFTeY-3u01 ’
aTqeId3TTI-UON
aTqee3Ttd

pu ‘yseM snoonbv Jyey-3juold

fu ‘yoled I133TTd yueld

fu ‘yo3ze)d Aid 193TTd FTey-3juolid

sysATeuy @3eTndT3IIed

90°67 Kag ‘3ybtoM IeTnOSTOH
8°6L ZN

| A1 YA 0°0 z2°02 (00]
y°02 y°8T rAd 1}/ Z0
Ak A 8°1 8°1 00
% 0V $ I8N % 0V sed
z T uny
1030 13d0

- gysATeuy 3eslI0

VIVA X30LVY0oavl



SOL

g 3o g °bed
IVad 397114

ANVId ONITIWVS IV
STILID0TAA LO0d

uot3§sod
v 13 [4 T
13 4 1] 8¢ :3 4
8¢ 1 X4 184 v
st ct 14 (4 3
13 S¢€ 9¥ 114
YA 1% 4 184 6¢C
(43 184 v 8t

ToARIL
uot3¥sod
L4 € 4 T
LL YL 19 ve
8L €9 4] L
89 8S 0S 19
€9 €9 L | 4
18 vL 89 0s
9s 9L 1 Y2 19
ysnd

uoy3Tsod

uot3y¥sod



T0¢€

g Jo T °beq

Z100°0
POH 91 ZT &dV¥
¥8°0
coe*0
poull 4L - 33 S
220-9Z0TVd
LT0-DZOTVY
HY €6 Wi
gZ1°tt
S°0
sy o¢
8L
S°¥1
(A 4

%4
y3yus/uewzer
1°€
S~W
1e) 389l - ODDH
0z
¥0T
¥8/61/01
vd ‘uo3a1Terd - SSn

LVa :°TTd ¥8°62°T1dDY

gd 19burdwmI paUTAWOD

auNnTOA T®IOL

6°999 ¢°6S9 d 19D 1IS
0 0 gd dur
2°20T 00T z€q dux
9¢? 00T 19 duwl
G°999 L*°8S9 Y I 118
0 0 ¢y dulx
00¢ 00T Zv dux
1 4:14 00T v dul
Teutd TeTaIJUI uoOT3Eed01
$SUMTOA I33CM

ST Teutd
91 TRTITUI YO3YD Yed]
PbH ut

PpH uy ‘8se1gd 1D

¥

d 8,3390D 901310

13 4

[A 4

v 8,339200 RO
J9qumN xof§ I939W
3ua3 10T 3IIS0D 03T

92Z7S 9TZZON

od&5 3 Y3bua1 2qoad
IaqunN 1937714 wo3ljod
JoqunN 3931Td dol

ad&yL 1931Td

Z33 ‘waay joe3ls

OZH uy ‘aianssaid d13e3s
bH uy ‘@2anssai1gd dFIdUWoIed
3 bap ‘dwag JUSTQUWY
usao/suol ‘@3ey u,pad 3Y00
Iy/po3sal suaa0 3O °ON
pe3asal su9A0 JO °ON
103e13d0o

1aqumN uny

ad Ly otdwes

uotaeo0 dTduwes

*oN A1933%d

*ON I®D

a3ea

jueld

VYIva gTdId

83891 1ed gouand 30D IAJ



Point Oven Start Sample Time Gas Metr
No. No. Time ______sBec _______ ft3
Total DGM Start—--———====-
- - -- 752.570
P 1.6 C-21 111 49 753.360
T 62 753.929
P 1.5 A-23 95 52 754.610
T 43 754.879
P 1.4 B-23 100 51 755.580
T 49 755.923
P 1.3 A-25 92 49 756.740
T 43 757.171
P 1.2 B-25 104 52 758.050
T 52 758.719
P l.1 C-25 106 50 759.900
T 56 760.810
P 2.6 A-27 84 49 761.850
T 35 762.403
P 2.5 B=-27 101 50 763.410
T 51 764.108
P 2.4 C-27 111 50 765.100
T ' 61 765.996
P 2.3 A-29 98 49 767.080
T 49 767.848
P 2.2 B~29 104 50 769.000
T 54 769.840
P 2.1 C-29 110 50 771.100
T 60 772.095
P 3.6 A-2 81 47 773.160
T 34 773.640
P 3.5 B=2 92 48 774.690
T 44 775.363
P 3.4 C-2 96 48 776.330
T 48 776.945
P 3.3 A-4 82 48 777.820
T 34 778.253
P 3.2 B-4 90 48 779.120
T 42 779.609
P 3.1 C-4 103 50 780.680
T 53 78l1.475
P 4.6 A-6 81 44 782.430
T 37 782.935
P 4.5 B-6 92 44 783.540
T 48 783.928
P 4.4 C-6 100 49 784.800
T 51 785.490
P 4.3 A-8 80 47 786.530
T 33 787.046
P 4.2 B-8 91 49 788.150
T 42 788.725
P 4.1 A-10 86 49 789.701
T 37- 790.151
Total (Time in minutes) 38.17 37.581
Push 19.53 23.031
Travel 18.63 14.550

Rotometer Orifice
del P
in. wC

0.25
1.10

0.86
0.39
0.73
0.27
0.71
0.34
0.88
0.38
0.95
0.39
1.10
0.40
0.97
0.35
0.91
0.37
0.75
0.26
0.57
0.23
0.60
0.21
0.87
0.30
0.85
0.28

0.08
0.67
0.24

0.33
0.97
0.30
0.83

File: DAT
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Point

Temperature, deg F

HvY HAwHEvYHEYArYAYHAYEAYEYHEYEYHEYEAT YR EY YRSt RN g3

No. Stack Probe Oven Imping A Imping B GM In GM Out
1.6 157 276 244 79 72 72
163 275 248 67 72 71

1.5 155 274 243 79 75 73
159 273 256 65 75 73

1.4 153 274 249 80 77 75
157 276 258 67 78 76

1.3 155 273 246 80 79 77
158 276 253 67 81 80

1.2 156 273 252 81 83 82
159 274 252 63 85 82

1.1 150 272 254 83 86 84
157 272 257 60 87 84

2.6 157 274 258 83 87 85
156 272 261 61 88 85

2.5 150 274 256 83 88 86
158 274 254 63 88 86

2.4 153 274 254 83 89 . 87
160 270 287 62 89 87

2.3 162 273 253 82 90 88
159 270 252 61.5 91 88

2.2 157 273 252 83 91 90
159 272 252 61.5 91 89

2.1 156 273 253 83 91 90
159 269 252 61.5 92 89

3.6 151 274 252 83 91 90
157 274 260 61 92 90

3.5 151 274 252 83 92 90
154 274 256 63 92 90

3.4 150 273 234 83 92 91
154 274 259 64 92 90

3.3 153 273 255 83 92 91
157 273 253 65 92 90

3.2 152 273 254 83 93 91
157 274 253 63 92 90

3.1 154 273 254 83 92 92
157 272 259 61 92 90

4.6 153 273 253 83 92 91
156 270 254 63 95 95

4.5 155 274 254 81 92 91
154 271 256 61 93 91

4.4 154 273 254 81 93 92
155 273 253 61 93 91

4.3 153 272 255 78 92 91
158 272 257 60 92 90

4.2 156 272 253 77 92 90
158 273 258 59 91 90

4.1 157 269 248 79 90 89
159 268 251 59 89 98

T™W Avg 154
TW Avg 158

File: DAT 301
Page 3 of 8



Point Pump Vac Vel Head Sqrt Duct Vel Sep P In Opacity Seconds

Hw SBuEvHEYEYHAYAYAYEYEY AN YR YA ATl 3o o

No. in Hg in H20 del P fps in H20 > 20% > 20%
1.6 3 0.83 0.91  57.86
1 0.20 0.45 28.54
1.5 2 0.45 0.67 42.54
1 0.15 0.39 24.64
1.4 0.53 0.72 45.87
0.15 0.39 24.60
1.3 0.95 0.97 61.80
1 0.25 0.50 31.78
1.2 5 1.15 1.07 68.05
2 0.35 0.59 37.63
1.1 2,20 1.48 93.67
, 2 0.65 0.81 51.20
2.6 1.70 1.30 82.81
0.60 0.77 49.16
2.5 5 1.40 1.18 74.72
3 0.45 0.67  42.64
2.4 5 1.40 1.18 74.90
3 0.55 0.74 47.22
2.3 7 1.70 1.30 83.14
3 0.60 0.77 49.28
2.2 7 1.80 1.34 85.21
3 0.60 0.77 49.28
2.1 9.5 2.40 1.55 98.31
0.75 0.87 55.09
3.6 7 1.90 1.38 87.12
2.5 0.55 0.74 47.10
3.5 7 1.70 1.30 82.41
2.5 0.55 0.74 46.99
3.4 5 1.40 1.18 74.72
2 0.40 0.63 40.07
3.3 4.5 1.00 1.00 63.31
2 0.33 0.57 36.48
3.2 4.5 1.20 1.10 69.29
0.31 0.56 35.36
3.1 6.5 1.80 1.34 85.00
2.5 0.50 0.71 44.91
4.6 6 1.60 1.26 80.08
0.50 0.71 44.87
4.5 0.60 0.77 49.12
0.15 0.39 24.54
4.4 5 1.30 1.14 72.24
2 0.40 0.63 40.10
4.3 7 1.90 1.38 87.26
2 0.50 0.71 44.95
4.2 7 2.00 1.41. 89.75
3 0.50 0.71 44.95
4.1 7 1.70 1.30 82.81
0.75 0.87 55.09
T™W Avg 1.18
TW Avg 0.65

File: DAT 301
Page 4 of 8



Point Separator Annubar Tank T Jet Flow Jet P Jet Temp Gas T In

MY HYHYEYEPYRYRANYEYEAYEYEYTRYHEYEAYEYE RN EYRNHYHYEYHAYEY

No. P, in. WC in. WC deg F gpm psig deg F deg F
1.6 4 420 400 290 420 154
1.6 420 110 275 420 147

1.5 4 420 400 290 420 154
1.6 420 110 280 420 168

1.4 4 426 400 295 420 147
1.6 426 110 285 420 168

1.3 4 432 408 290 430 140
1.6 432 110 280 430 168

1.2 4 432 408 295 420 154
1.6 432 110 285 420 252

1.1 4.4 432 408 310 426 147
1.6 432 110 295 426 168

2.6 2.6 432 400 305 426 133
1.2 432 110 290 426 147

2.5 2.6 432 400 300 420 140
1.2 432 110 290 420 196

2.4 2.5 432 400 300 426 . 140
1.2 432 110 290 420 154

2.3 2.5 432 400 300 420 140
1.2 432 110 290 414 168

. 2.2 2.5 432 400 300 420 140
1.2 432 110 290 414 154

2.1 2.5 432 400 300 420 154
1.2 432 110 290 420 168

3.6 2.5 432 400 300 420 140
1.2 432 110 290 414 210

3.5 2.5 432 400 300 420 140
1.2 432 110 290 414 154

3.4 2.5 432 400 300 414 140
1.2 432 110 290 414 168

3.3 426 - 400 300 414 126
426 110 290 414 154

3.2 426 400 300 414 140
426 110 290 414 154

3.1 426 400 300 414 147
426 110 290 414 168

4.6 : ' 426 400 300 414 140
‘ 426 110 290 414 154

4.5 426 400 300 414 140
426 110 290 414 154

4.4 426 400 300 414 133
426 110 290 414 154

4.3 426 400 300 408 140
426 110 290 408 140

4.2 426 400 300 420 133
426 110 290 420 140

4.1 426 400 300 420 140
426 110 290 420 154

T™W Avg 2.00 429 401 299 419 142
T™W Avg 0.90 ' 110 288 418 166

File: DAT 301
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LABORATORY DATA

Orsat Analysis
Operator - DaRos

Run 2 3 . Avg
Gas Act % Net % Act § Net & Act ¢ Net % Net %
Cco2 1.8 1.8 1.8 1.8 1.8 1.8 1.8
02 ) 19.6 17.8 21.0 19.2 20.4 18.6 18.5
co 19.6 0.0 21.0 0.0 20.4 0.0 0.0
N2 80.4 79.0 79.6 79.7
Molecular Weight, Dry 29.03
Particulate Analysis
FPront-half Filter Dry Catch, mg 11.81
Blank Filter Catch, mg -0.33
Pront-half Aqueous Wash, mg

Filterable 5.19

Non-filterable 17.15
Pront-half Acetone Wash, mg ‘ 3.15
Impinger Catch, mg

Filterable 1.08

Non-filterable Not Applicable
Back-half Acetone rinse, mg 7.18 :
Total Front-half Filterable, mg 16.67
Total Front-half Nonfilterable, mg 20.30
Total Front-half, mg 36.97
Total Back-half Filterable, mg 1.08
Total Pennsylvania DER Mass, mg 38.05

File: DAT 301
page 6 of 8



CALCULATIONS

Standard Temp, deg F 68
standard Press, in Hg 29.92
Barometric Press, in Hg 30.45
Stack Press, in Hg 30.49
vol of H20 std, dscf 25.310

M-5 Stack Moist. Content, % 38.94
sat Stack Moist. Content, % 28.61
stack Moist. Cont. Used, % 28.61

Molecular Weight, Dry 29.03
Molecular Weight, Wet 25.87
Nozzle Dia, in 0.302
X-Area of Stack, ft2 32.125

Push
Time-avg Stack Temp, deg F 154
Meter Volume Corr, ft3 23.549
Meter Volume Std, dscf 24.335
Vol of H20 Std, dscf 9.753
Sample Time, min 19.53
Stack Vel, fps 74.62
Percent Isokinetic, % 90
Stack Gas Vol, acfm 143837
Stack Gas Vol, dscfm 89946

Stack Gas Density, lb/ft3 0.0589
DER Part. Emission Conc., gr/dscf
DER Part. Emission Rate, lb/ton coke
DER Part. Emission Rate, lb/hr
Front-half Part. Conc., gr/dscf
Front-half Part. Rate, lb/ton coke
Front-half Part. Rate, 1lb/hr
Back-half Filt. Conc., gr/dscf
Back-half Filt. Rate, lb/ton coke
Back-half Filt. Rate, lb/hr

Travel
158
14.863
15.359
6.156
18.63
41.48
107
79949
49714
0.0585
0.0148
0.0163
1.00
0.0144
0.0158
0.97
0.0004
0.0005
0.03

Total
156
38.412
39.694
15.909
38.17

File: DAT
page 7 of 8
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Position

Position

DUCT VELOCITIES
AT SAMPLING PLANE

Push

]
58 83 87 80 |
]
|
43 75 82 49 |
|
|
46 75 75 72 |
|
|
62 83 63 87 |
|
|
68 85 69 90 |
|
|
94 98 85 83 |
|

1 2 3 4

Position
Travel

|
29 49 47 45 |
|
|
25 43 47 25 i
|
|
25 47 40 40 |
|
]
32 49 36 45 |
|
' |
38 49 35 45 {
|
|
51 55 45 55 |
|

1 2 3 4

Position
File: DAT
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EVT Coke Quench Car Tests
FIELD DATA

Plant

Date

Car No.

Battery No.

Sample Location

Sample Type

Run Number

Operator

No. of Ovens Tested
No. of Ovens Tested/hr
Coke Prd'n Rate, tons/oven
Ambient Temp, deg F
Barometric Pressure, in Hg
Static Pressure, in H20
Stack Area, ft2

Pilter Type

Top Filter Number
Bottom Filter Number
Probe Length & Type
Nozzle Size

Pitot Coefficient

Meter Box Number

DGM Coeff's Al

A2

A3

Orfice Coeff's B

A

Cal Press, in Hg
in Hg
Leak Check Initial 15
Final 15

Water Volume:

Location Initial Final
Imp Al 100 284
Imp A2 100 96
Imp A3 0 0
Sil Gel A 666.9 671.8
Imp Bl 100 138
Imp B2 100 101
Imp B3 0 0
Sil Gel B 666.5 671.4

Total Volume

Combined Impinger PpH

RGP12.29.84 File: DAT

UsSsS - Clairton, PA
10-21-84
104
20
HCQC - Test Car
M-5
3.2
Jarman/Smith
12
4.0
14.5
~50
30.41
-0.5
32.125
RA 934 AH
RA102G-021
RA102G-020
5 £t - TFE Lined
0.302
- 0.84
APT 12 LG Mod
0.0012
1.0171
0.0037
0.4821
0.391
29.65

CFM
0.006
0.010

Net Gain
184
-4

Page 1 of 8
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Point Oven start Sample Time Gas Metr Rotometer orifice
No. No. Time secC £t3 del P
Total DGM Start--====-- in. WC
- - 814.388 —===—=== ==sowoos
P 1.6 A-24 90 49 815.150 0.38
T 41 815.344 0.11
P 1.5 B-24 98 53 816.040 0.30
T 45 816.283 0.08
P 1.4 C-24 105 50 816.920 0.25
T 55 817.194 0.08
P 1.3 A-26 89 49 817.980 0.43
T 40 818.375 0.15
P 1.2 B-26 103 49 819.300 0.61
T 54 819.964 0.26
P 1.1 C-26 104 51 821.270 1,00
T 53 821.991 0.36
P 2.6 B-28 98 47 823.360 0.65
T 51 824.075 0.31
P 2.5 C-28 108 48 824.910 0.41
T 60 825.602 0.22
P 2.4 B-1 121 79 827.160 0.67
T 42 827.750 0.28
P 2.3 A-3 82 50 828.800 0.83
T 32 829.297
P 2.2 B-3 96 49 830.410 0.89
T 47 831.149 0.37
P 2.1 UNK 84 51 832.170
g 33 832.705 0.48
T
P
T
P
T
P
T
P
T
P
T
P
T
P
T
P
T
P
T
P
T
P
T
Total (Time in minutes) 19.63 18.317
Push 10.42 12.058 File: DAT 302
Travel 9.22 6.259 Page 2 of 8



H B'ﬂ'—l'ﬂﬂ'ﬂﬁ'ﬂﬂ'ﬂﬁ'ﬂ’i'ﬂﬂ'ﬂﬂ'ﬂﬁ’d.ﬂ'UFB'U'-]'UF-J'UH'UO-]'UB'GD-J'UH'UHU'—]'U*!'UH'UH'U

Point - - Temperature, deg F - - ———
No. Stack Probe Ooven Imping A Imping B GM In GM Out
1.6 156 273 252 73.5 75 74
158 274 265 62 75 74

1.5 153 271 250 74.5 76 75
159 272 271 64 76 75

1.4 151 269 267 75.5 17 76
159 275 269 64.5 77 76

1.3 152 271 262 76 77 76
157 274 270 63.5 78 77

1.2 170 270 259 78 78 77
160 274 268 60 79 78

1.1 154 269 265 78 79 78
159 272 271 59 79 77

2.6 153 271 270 78 80 79
154 273 273 60 81 80

2.5 157 272 269 78 81 80
165 271 268 60 82 80

2.4 151 269 266 78 82 8l
158 270 267 60 82 - 80

2.3 157 267 263 78 82 8l
162 270 269 60 81 80

2.2 157 267 263 77 82 81
159 270 262 59 82 8l

2.1 165 - 266 259 78 82 8l
163 269 - 266 61 82 81

™ Avg 156
™ Avg 159

File: DAT 302
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- -] '-3"!1H'UH’UHMH'U'-J'UH'UH'UH'UH'UH'UH'UH'UI-!'UH'UH'UF!'UH'UH'OH'UH'UF!'UH'U'-!'U

Point Pump Vac Vel Head sqrt puct Vel Sep P In Opacity seconds
No. in Hg in H20 del P fps in H20 > 208 > 20%

1.6 2 0.64 0.80 50.94
0.20 0.45 28.52

1.5 2 0.40 0.63 40.18

1 0.15 0.39 24.72

1.4 2 0.50 0.71 44.85

1 0.15 0.39 24.72

1.3 3.5 0.75 0.87 54.97

1 0.27 0.52 33.12

102 1.20 N 1010 70.55

2 0.40 0.63 40.40

1.1 2.10 1.45 92.13
0.60 0.77 49.45

2.6 5 1.20 1.10 69.59

2 0.50 0.71 44.96

2.5 4 0.80 0.89 57.00

2 0.40 0.63 40.57

2.4 S 1.40 1.18 75.04

2 0.55 0.74 47.30

2.3 6 1.70 1.30 83.10
0.55 0.74 47.46

2.2 7 1.80 1.34 85.50

3 0.58 0.76 48.61

2.1 2.40 1.55 99.37
0.85 0.92 59.04

™ Avg 1.08
TW Avg 0.63

File: DAT
Page 4 of 8
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Point Separator Annubar

Tank T Jet Flow

Jet P Jet Temp Gas T In

amaw»—amawr—:waw»—awam-—amememewemamamawem»—:mawa'u-a-u-s'ua'ma'u

g%

No. P, in. WC in. WC deg F gpm psig deg F deg F
1.6 2.7 432 400 305 420 140
1.1 432 110 295 420 147

1.5 2.85 432 400 305 420 140
1.1 432 110 295 420 140

1.4 2.85 432 400 305 426 133
1.1 432 110 295 - 426 140

1.3 2.85 432 400 305 432 140
1.1 432 110 295 432 140

1.2 2.8 432 400 305 432 140
1.4 432 110 295 432 147

1.1 2.8 432 400 305 432 133
1.4 432 110 295 410 140

2.6 2.75 432 400 310 414 133
1.4 432 110 300 414 147

2.5 2.75 432 400 310 420 147
1.4 432 110 300 420 140

2.4 3 432 400 310 426 . 140
1.25 432 110 300 426 147

2.3 3 432 400 285 426 168
1.25 432 110 275 426 147

2.2 3 432 360 305 426 140
1.25 432 110 300 426 147

2.1 2.8 432 400 305 420 147
1.2 432 110 295 426 147

™ Avg 2.85 432 397 305 425 142
TW Avg 1.26 110 296 423 144
File: DAT 302
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LABORATORY DATA

Orsat Analysis
Operator - DaRos

Run 1l

Gas Act % Net § Act
Cco2 2.8 2.8 2.
02 20.0 17.3 20.
co 20.2 0.2 - 20,
N2 79.8
Molecular Weight, Dry 29.1

Particulate Analysis

Front-half Filter Dry Catch, mg
Blank Filter Catch, mg
Front-half Aqueous Wash, mg
Filterable
Non-filterable
Front-half Acetone Wash, mg
Impinger Catch, mg
Filterable
Non-filterable
Back-half Acetone rinse, mg

Total Front-half Filterable, mg
Total Front-half Nonfilterable, mg

Total Front-half, mg
Total Back-half Filterable, mg

Total Pennsylvania DER Mass, mg

NON®PN

3

Net & AC

7.76
-0.23

1.31
3.66
2.80

1.41
Not Applicable
5.85

8.84

File: DAT 302
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CALCULATIONS

Standard Temp, deg F 68
Standard Press, in Hg 29.92
Barometric Press, in Hg 30.41
Stack Press, in Hg 30.37
Vol of H20 std, dscf ' 10.770

M-5 Stack Moist. Content, % 35.79
sat Stack Moist. Content, % 29.97
stack Moist. Cont. Used, % 29.97

Molecular Weight, Dry 29.13
Molecular Weight, Wet 25.79
Nozzle Dia, in 0.302
X-Area of Stack, ft2 32.125

Push
Time-avg Stack Temp, deg F 156
Meter Volume Corr, ft3 12.328
Meter Volume Std, dscf 12.723
vol of H20 std, dscf 5.445
Sample Time, min 10.42
Stack Vel, fps ~ . 68.87
Percent Isokinetic, % 98
Stack Gas Vol, acfm 132752
Stack Gas Vol, dscfm . 80884

Stack Gas Density, lb/ft3 0.0583
DER Part. Emission Conc., gr/dscf
DER Part. Emission Rate, lb/ton coke
DER Part. Emission Rate, lb/hr
Front-half Part. Conc., gr/dscft
Front-half Part. Rate, lb/ton coke
Front-half Part. Rate, lb/hr
Back-half Filt. Conc., gr/dscf
Back-half Filt. Rate, lb/ton coke
Back-half Filt. Rate, 1lb/hr

Travel
159
6.393
6.597
2.823
9.22
40.20
99
77491
46960
0.0580
0.0133
0.0140
0.81
0.0122
0.0128
0.74
0.0011
0.0012
0.07

Total
158
18.721
19.320
8.268
19.63

File: DAT
Page 7 of 8
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DUCT VELOCITIES
AT SAMPLING PLANE

Push
| |
6 | 51 70 0 0 !
| |
} |
s | 40 57 0 0 |
| A |
| |
4 | 45 75 0 0 |
Position : :
3 | 55 83 0 0 |
| |
i |
2 | 71 86 0 0 l
| |
| |
1 | 92 99 0 0 |
| |
1l 2 3 4
Position
Travel
| |
66— 29~ 45~ 0 0 t
| |
| |
s |1 25 41 0 0 |
| |
| |
4 | 25 47 0 0 |
Position | |
| |
3 | 33 47 0 0 |
I |
| |
2 | 40 49 0 0 |
| |
| |
1 | 49 59 0 0 |
| |
1l 2 3 4
Position

File: DAT
Page 8 of 8
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EVT Coke Quench Car Tests
FIELD DATA

Plant

Date

Car No.

Battery No.

Sample Location

Sample Type

Run Number

Operator

No. of Ovens Tested
No. of Ovens Tested/hr
Coke Prd'n Rate, tons/oven
Ambient Temp, deg F
Barometric Pressure, in Hg
Static Pressure, in H20
Stack Area, ft2

Filter Type

Top Filter Number

Bottom FPilter Number

Probe Length & Type

Nozzle Size

Pitot Coefficient

Meter Box Number

DGM Coeff's Al

A2

A3

Orfice Coeff's B

A

Cal Press, in Hg
in Hg
Leak Check Initial 16
Final 10

Wwater Volume:

Location 1Initial Final
Imp Al 100 399
Imp A2 100 100
Imp A3 0 0
Sil Gel A 670.6 676.4
Imp Bl 100 152
Imp B2 100 101
Imp B3 0 0
Sil Gel B 658.5 667.3

Total Volume

Combined Impinger pH

RGP12.29.84 File: DAT

. USS - Clairton, PA

10-23-84
104
20
HCQC - Test Car
M-5
3.3
Jarman/Smith
24
3.4
14.5
50
30.8
-0.5
32.125
RA 934 AH
RA102G-025
RA102G-026
5 ft - TFE Lined
0.302
0.84
APT 12 LG Mod
0.0012
1.0171
0.0037
0.4821
0.391
29.65

CFM
0.006
0.005

Net Gain
299

Page 1 of 8
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Point Oven Start Sample Time Gas Metr Rotometer Orifice

No. No. Time secC ft3 del P
Total DGM Start—-==—=-=- in. WC
- 834.663 —===—=== ——=—om—T
P 1.6 A-17 85 50 835.430 0.38
T 35 835.711 0.11
P 1.5 B-17 95 48 836.350 0.31
T 47 836.720 0.05
P 1.4 C-17 106 49 837.440 0.36
T 57 837.896 0.11
P 1.3 A-19 93 47 838.690 0.42
T 46 839.112
P 1.2 B-19 98 46 839.970 0.65
T 52 840.610 ' 0.19
P 1.1 C-19 103 48 841.700 0.92
T : 55 842.448 0.31
P 2.6 A-21 87 49 843.400 0.56
T ' 38 843.863 0.23
P 2.5 B-21 98 48 844.800 0.62
T S0 845.415 _ 0.23
P 2.4 C-21 100 47 846.300 0.62
T 53 846.995 0.26
P 2.3 A-23 88 46 847.970 0.78
T 42 848.535 0.24
P 2.2 B-23 96 47 849.540 0.80
T 49 850.176 0.20
P 2.1 C-23 105 48 851.370 1.10
T 57 852.258 0.35
P 3.6 A-25 87 48 853.290 0.74
T 39 853.837 0.29
P 3.5 B-25 97 48 854.900 0.81
T 49 855.522 0.24
P 3.4 C-25 105 49 856.330 0.48
T : 56 856.871 0.11
P 3.3 A-29 93 49 857.700 0.52
T 44 858.228 0.22
P 3.2 B-29 94 47 859.030 0.48
T 47 859.485 0.15
P 3.1 C-29 107 46 860.470 0.78
T ' 61 861.221 0.23
P 4.6 A-2 84 47 862.120 0.53
T 37 862.482 0.16
P 4.5 B-2 92 45 863.150 0.30
T 47 863.355
P 4.4 C-2 97 48 864.240 0.56
T 49 864.829 0.23
P 4.3 A-4 80 47 865.840 0.80
T 33 866.253 0.22
P 4.2 B—-4 92 S0 867.370 0.84
T 42 867.903 0.21
P 4.1 C-4 101 47 868.880 0.73
T 54 869.595 0.25
Total (Time in minutes) 38.05 34.932
Push 19.07 21.892 File: DAT 303

Travel 18.98 13.040 Page 2 of 8



Point Temperature, deg F ===—=——-—======——-====ooos

3o '-]'UH'UD-]'UHMH'UH'UH'U'—!'U'-]"UH’UH'UH'UI-S’U_'-B'U'-J'UP!'UH'“H'UH'UF!’UH'UH'UF!'UH'U

No. Stack Probe Oven Imping A Imping B GM In GM Out
1.6 153 271
160 274
1.5 157 270
162 273
1.4 159 271
165 272
1.3 154 270
163 274
1.2 152 270
160 271
1.1 160 270
164 272
2.6 155 . 270
163 272
2.5 152 271
157 272
2.4 151 270
157 272
2.3 151 271
157 274
2.2 159 271
160 272
2.1 159 269
159 272
3.6 153 271
157 273
3.5 155 270
158 272
3.4 159 269
158 272
3.3 152 272
159 273
3.2 154 273
158 273
3.1 154 272
158 273
4.6 157 273
155 274
4.5 154 272
157 272
4.4 153 271
156 272
4.3 155 271
157 271
4.2 154 270
158 271
4.1 154 270
157 269
T™W Avg 155
™ Avg 159
' File: DAT 303
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Point Pump Vac Vel Head sqrt Duct Vel Sep P In Opacity Seconds

3 H’UH'UH'UH'UPB'UH'UH'UH'UH'UH'UHM'—]'UH’UH’UH'UH':H-!’U'-!"H—!"U'—]'UH'UH'UH v

No. in Hg in H20 del P fps in H20 > 20% > 20%
1.6 3 0.65 0.81 50.85
1 0.20 0.45 28.37
1.5 0.55 0.74 46.93
0 0.10 0.32 20.09
1.4 3 0.55 0.74 47.01
0 0.15 0.39 24.67
1.3 3.5 0.75 0.87 54.67
0.25 0.50 31.79
1.2 4.5 1.20 1.10 69.04
1l 0.35 0.59 37.53
1.1 7 1.80 1.34 85.11
2.5 0.52 0.72 45.89
2.6 4 0.90 0.95 59.94
0.35 0.59 37.62
2.5 4.5 1.10 1.05 66.10
1l 0.35 0.59 37.44
2.4 4 1.10 1.05 66.05
2 0.35 0.59 37.44
2.3 ] 1.40 1.18 74.51
2 0.45 0.67 42.45
2.2 6 1.50 1.22 77.63
0.45 0.67 42.55
2.1 7 2.30 1.52 96.13
3 0.55 0.74 47.01
3.6 1.30 1.14 71.92
2 0.38 0.62 39.01
3.5 1.50 1.22 77.38
2 0.35 0.59 37.47
3.4 4 1.00 1.00 63.38
0 0.20 0.45 28.32
3.3 3.5 0.90 0.95 59.79
0.28 0.53 33.54
3.2 3.5 0.85 0.92 58.20
1 0.26 0.51 32.29
3.1 5 1.30 1.14 71.98
2 0.35 0.59 37.47
4.6 0.96 0.98 62.00
1 0.27 0.52 32.83
4.5 3 0.50 0.71 44.64
0 0.15 0.39 24.51
4.4 4 1.00 1.00 63.08
2 0.29 0.54 34.05
4.3 6 1.40 1.18 74.75
2 0.35 0.59 37.44
4.2 7 1.60 1.26 79.85
0.35 0.59 37.47
4.1 6 1.30 l1.14 71.98
2 0.35 0.59 37.44
™ Avg 1.05
T™W Avg 0.56
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Point Separator Annubar

Tank T Jet Flow

Jet P Jet Temp Gas T In

HY H’UH'UH'UB'U'—!'UB'UH'U’-J'UH’UH'UH'd'-]'ﬂri’d'i’UH'U'-!'UH’UH'U'—]'U'—B'U'—!'UH'UH'UH’U

No. P, in. WC in. WC deg F gpm psig deg F deg F
1.6 432 408 305 408 147
432 110 295 414 140

1.5 432 408 305 426 140
432 110 295 426 140

1.4 432 400 310 408 140
432 110 300 408 140

1.3 432 396 295 414 126
432 110 285 414 133

1.2 432 396 310 414 140
432 110 300 414 140

1.1 432 396 305 426 147
432 110 295 426 147

2.6 432 396 - 305 414 147
432 110 295 414 147

2.5 432 375 300 420 133
432 110 290 420 133

2.4 429 375 285 426 126
429 110 275 426 133

2.3 429 360 285 426 133
429 110 275 423 133

2.2 429 375 295 423 140
429 110 285 423 147

2.1 429 375 295 420 154
429 110 285 420 140

3.6 429 375 295 420 154
429 110 285 420 147

3.5 429 375 295 426 147
. 429 110 285 426 147
3.4 429 375 295 420 161
429 110 285 420 147

3.3 429 375 295 420 168
429 110 285 420 147

3.2 429 375 295 420 l61
429 110 285 420 140

3.1 429 375 295 420 154
429 110 285 420 140

4.6 429 375 295 410 168
429 110 285 410 147

4.5 429 375 295 410 154
429 110 285 410 147

4.4 429 375 295 402 154
429 110 285 402 140

4.3 429 375 295 410 154
429 110 285 410 147

4.2 429 375 295 410 147
429 110 285 410 140

4.1 429 375 295 410 154
429 110 285 410 140

TW Avg 0.00 430 382 297 417 148
T™W Avg 0.00 110 287 417 142
File: DAT 303
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LABORATORY DATA

Orsat Analysis
Operator - DaRos

Run 1

Gas Act & Net & Act
Co2 2.0 2.0 2.
02 20.0 18.0 20.
Cco 20.2 0.2 20.
N2 79.8
Molecular Weight, Dry 29.0

Particulate Analysis

Front-half Filter Dry Catch, mg
Blank Filter Catch, mg
Front-half Aqueous Wash, mg
Filterable
Non-filterable
Front-half Acetone Wash, mg
Impinger Catch, mg
Filterable
Non-filterable
Back-half Acetone rinse, mg

Total Front-half Filterable, mg
Total Front-half Nonfilterable, mg

Total Front-half, mg
Total Back-half Filterable, mg

Total Pennsylvania DER Mass, mg

NOO®N

4

Net & AcC

N

.

(]
ooNT

4.97
0.10

3.70
12.94
5.16

1.35
Not Applicable

7.55

8.77
18.10

File: DAT 303
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CALCULATIONS

Standard Temp, deg F 68
Standard Press, in Hg 29.92
Barometric Press, in Hg 30.80
Stack Press, in Hg 30.76
Vol of H20 std, dscf 17.256

M-5 Stack Moist. Content, % 31.62
Sat Stack Moist. Content, % 29.09
Stack Moist. Cont. Used, % 29.09

Molecular Weight, Dry 29.04
Molecular Weight, Wet 25.83
Nozzle Dia, in 0.302
X-Area of Stack, ft2 32.125

Push
Time-avg Stack Temp, deg F 155
Meter Volume Corr, £t3 22.382
Meter Volume Std, dscf 23.395
vol of H20 std, dscf 9.599
Sample Time, min 19.07
Stack Vel, fps 66.36
Percent Isokinetic, % 99
“Stack Gas Vol, acfm 127908
Stack Gas Vol, dscfm 80079

Stack Gas Density, lb/ft3 0.0592
DER Part. Emission Conc., gr/dscf
DER Part. Emission Rate, lb/ton coke
DER Part. Emission Rate, lb/hr
Front-half Part. Conc., gr/dscf
Front-half Part. Rate, lb/ton coke
Front-half Part. Rate, lb/hr
Back-half Filt. Conc., gr/dscf
Back-half Filt. Rate, lb/ton coke
Back-half Filt. Rate, lb/hr

Travel
159
13.319
13.922
5.712
18.98
35.30
112
68038
42308
0.0588
0.0117
0.0112
0.54
0.0111
0.0106
0.52
0.0006
0.0005
0.03

Total
157
35.701
37.317
15.311
38.05

File: DAT
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Posgition

Position

DUCT VELOCITIES
AT SAMPLING PLANE

Push
|
51 60 72 62 :
|
47 66 77 45 :
|
47 66 63 63 |
|
|
55 75 60 75 :
]
69 78 58 80 |
|
|
85 96 72 72 |
|
1l 2 3 4
Position
Travel
]
28 38 39 33 |
|
|
20 37 37 25 |
|
|
25 37 28 34 {
|
' |
32 42 34 37 |
|
|
38 43 32 37 |
|
|
46 47 37 37 |
: |
1l 2 3 4
Position
File: DAT
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EVT Coke Quench Car Tests
FIELD DATA

Plant

Date

Car No.

Battery No.

Sample Location

Sample Type

Run Number -

Operator

No. of Ovens Tested

No. of Ovens Tested/hr
Coke Prd'n Rate, tons/oven
Ambient Temp, deg F
Barometric Pressure, in Hg
Static Pressure, in H20
Stack Area, ft2

Filter Type :

Top Filter Numbe

Bottom Filter Number
Probe Length & Type
Nozzle Size

Pitot Coefficient

Meter Box Number

DGM Coeff's Al

A2

A3

Orfice Coeff's B

A

Cal Press, in Hg
: in Hg
Leak Check Initial 17
Final 15

Water Volume:

Location 1Initial Final
Imp Al 100 381
Imp A2 100 102
Imp A3 0 0
Sil Gel A 676.4 682
Imp Bl 100 78
Imp B2 100 101
Imp B3 0 0
Sil Gel B 663.3 672.2

Total Volume

Combined Impingef pH

RGP12.29.84 File: DAT

USS - Clairton, PA
10-24-84
104
20
HCQC -~ Test Car
M-S
3.4
Jarman/Smith

24

4.5

14.5

~60

30.79
-005
32.125
RA 934 AH
RA102G-030
RA102G-031
5 £t - TPE Lined
0.302
0.84
APT 12 LG Mod
0.0012
1.0171
0.0037
0.4821
0.391
29.65

CFM
0.006
0.000

Net Gain
281

2

0

5.6

-22

1l

0

8.9
276.5

3.0

Page 1 of 8
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Point =  —--eeemmmeeeeo Temperature, deg F ===—————mme—e—emmeeme———

No. Stack Probe Oven Imping A Imping B GM In GM Out

P 1.6 154 271 241 59
T 162 272 247 50
P 1.5 157 269 250 59
T 161 272 249 55
P 1.4 157 271 245 59
T 161 273 249 54.5
P 1.3 156 270 252 60
T 170 271 254 50
P 1.2 157 269 - 254 60
T 16l 271 251 55
P 1.1 154 270 60
T 161 269 252 53
P 2.6 155 272 261 62
T 162 276 260 53
P 2.5 155 270 256 62
T 163 271 258 56
P 2.4 157 270 260 63
T 163 270 258 57
P 2.3 157 268 253 64
T 160 269 250 57
P 2,2 155 269 254 64
T 160 269 253 57
P 2.1 158 269 257 64
T 162 268 254 57
P 3.6 153 268 255 64
T 160 268 255 58
P 3.5 155 271 255 64
T 158 270 256 58.5
P 3.4 156 270 264 63
T 160 270 267 58
P 3.3 157 271 270 64
T 158 271 265 . 59
P 3.2 154 270 260 64
T 160 270 258 59
P 3.1 157 268 252 64
T 160 270 247 57.5
P 4.6 154 269 252 64
T 156 272 254 57
P 4.5 156 270 260 64
T 159 272 262 59
P 4.4 155 270 260 64
T 160 272 260 57
P 4.3 153 270 261 64
T 159 272 260 58.5
P 4.2 154 268 255 64
T 160 271 253 59
P 4.1 154 268 249 64
T 159 268 249 57
P TW Avg 155

T TW Avg 161

File: DAT 304
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point Pump Vac Vel Head sqrt pDuct Vel Sep P In Opacity Seconds

No. in Hg in H20 del P fps in H20 > 20% > 20%

P 1.6 3 0.65 0.81 50.96
T 0.25 0.50 31.81
P 1.5 2 0.52 0.72 45.69
T 0.15 0.39 24.62
P 1.4 2 0.50 0.71 44.80
T 1 0.20 0.45 28.43
P 1.3 4 0.75 0.87 54.83
T 1 0.25 0.50 32.01
P 1.2 4.5 1.00 1.00 63.36
T 0.30 0.55 34.81
P 1.1 7 0.20 0.45 28.27
T 0.50 0.71 44.95
P 2.6 S 1.20 1.10 69.29
T 2 0.35 0.59 37.63
P 2.5 5 1.10 1.05 66.34
T 0.40 0.63 40.27
P 2.4 6 1.30 1.14 72.24
T 0.50 0.71 45.02
P 2.3 1.50 1.22 77.60
T 2 0.45 0.67 42.60
P 2.2 6 1.50 1.22 77.47
T ' 2 0.45 0.67 42,60
P 2.1 8 2.00 1.41 89.67
T 3.5 0.70 0.84 53.22
P 3.6 5 1.20 1.10 69.18
T 0.40 0.63 40.17
P 3.5 6.5 1.60 1.26 80.01
T 2 0.45 0.67 42.54
P 3.4 4 0.95 0.97 61.70
T 0.25 0.50 31.76
P 3.3 4 0.90 0.95 60.11
T 1 0.30 0.55 34.73
P 3.2 4 0.85 0.92 58.27
T 0.30 0.55 34.79
P 3.1 5 1.10 1.05 66.45
T 0.40 0.63 40.17
P 4.6 3 0.65 0.81 50.96
T 1 0.25 0.50 31.65
P 4.5 3 0.60 0.77 49.04
T , 0.15 0.39 24.58
P 4.4 4.5 1.00 1.00 63.26
T 2 0.30 0.55 34.79
P 4.3 6 1.30 1.14 72.00
T 2 0.35 0.59 37.54
P 4.2 7 1.60 1.26 79.95
T 0.40 0.63 40.17
P 4.1 6 1.30 1.14 72.06
T 0.32 0.57 35.90
P TW Avgd : l1.00

File: DAT 304
Page 4 of 8



Point Separator Annubar Tank T Jet Flow Jet P Jet Temp Gas T In

HvY HoavHEaYHEYANNdYITEYaAYHAYTAYTAYTHYE YT 3K oo g o Y

No. P, in. WC in. WC deg F gpm psig deg F deg F
1.6 2.6 426 375 287 408 147
1.2 426 110 280 408 154

1.5 2.6 429 375 290 414 147
1.25 429 110 280 414 140

1.4 2.6 429 375 295 417 147
1.25 429 110 285 417 140

1.3 2.7 429 375 297 420 161
1.25 429 110 287 420 154

1.2 2.7 429 375 295 423 161
1.2 429 110 285 423 147

1.1 2.7 429 375 295 426 161
1.2 429 110 285 426 147

2.6 2.6 426 375 300 426 161
1.2 426 110 295 420 140

2.5 2.6 429 375 295 429 182
1.4 429 110 285 429 161

2.4 2.6 429 375 295 - 420 175
1.4 429 110 285 420 154

2.3 2.7 429 375 295 426 161
1.4 429 110 285 426 147

2,2 2.7 429 375 297 429 168
1.3 429 110 285 429 154

2.1 2.7 429 375 297 426 182
1.3 429 110 287 426 147

3.6 2.65 429 375 300 429 182
1.3 429 110 290 429 147

3.5 2.65 429 375 297 426 168
1.3 429 110 290 426 154

3.4 2.65 429 375 297 429 154
1.3 429 110 287 429 147

3.3 2.65 429 375 292 426 175
1.3 429 110 285 426 140

3.2 2.6 429 375 295 429 154
1.3 429 110 290 429 147

3.1 2.6 429 375 295 429 175
1.3 429 110 287 429 147

4.6 2.6 429 360 292 426 161
1.3 429 110 282 426 147

4.5 2.6 429 370 297 426 161
1.3 429 110 287 426 154

4.4 2.7 429 370 297 426 175
1.3 429 110 287 426 140

4.3 2.7 429 370 297 426 168
1.25 429 110 287 426 147

4.2 2.7 429 370 297 426 168
1.25 429 110 287 426 140

4.1 2.7 429 370 297 426 168
1.25 429 110 287 426 140

W Avg 2.65 429 373 295 424 165
™ Avg 1.28 110 286 424 147
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LABORATORY DATA

Orsat Analysis
Operator - DaRos

Run 1 2
Gas Act § Net § Act %
Co2 2,2 2.2 2.2
02 20.6 18.4 20,4
co 20.9 0.3 20.6
N2 79.1

Molecular Weight, Dry 29.09

Particulate Analysis

Front-half Filter Dry Catch, mg
Blank Filter Catch, mg
Front-half Aqueous Wash, mg
Filterable
Non-filterable
Front-half Acetone Wash, mg
Impinger Catch, mg
Filterable
Non-filterable
Back-half Acetone rinse, mg

Total Front-half Filterable, mg
Total Front-half Nonfilterable, mg

Total Front-half, mg
Total Back-half Filterable, mg

Total Pennsylvania DER Mass, mg

3 Avg

3 Net § Net &

2 2.2 2.2

6 18.4 18.3

9 0.3 0.3
79.1 79.2

ooN Tt

14.00
-0.05

4.00
19.56
0.47

2.31

Not Applicable

.24 :

17.95
20.03

File: DAT 304
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CALCULATIONS

Standard Temp, deg F
Standard Press, in Hg
Barometric Press, in Hg
Stack Press, in Hg

Vol of H20 std, dscf

M-5 Stack Moist. Content, %
Sat Stack Moist. Content, &
Stack Moist. Cont. Used, %
Molecular Weight, Dry
Molecular Weight, Wet
Nozzle Dia, in

X-Area of Stack, ft2

Time-avg Stack Temp, deg F
Meter Volume Corr, ft3
Meter Volume Std, dscf
Vol of H20 std, dscf
Sample Time, min

Stack Vel, fps

Percent Isokinetic, %
Stack Gas Vol, acfm

Stack Gas Vol, dscfm

Stack Gas Density, lb/ft3

68
29.92
30.79
30.75

13.015
34.43
29.87
29.87
29.09
25.77
0.302

32.125

Push
155
23.696
24.760
10.546
18.92
63.38
112
122166
75550
0.0590

DER Part. Emission Conc., gr/dscf

DER Part. Emission Rate, lb/ton coke

DER Part. Emission Rate, lb/hr
Front-half Part. Conc., gr/dscf
Front-half Part. Rate, lb/ton coke

Front-half Part. Rate, lb/hr

Back-half Filt. Conc., gr/dsct
Back-half Filt. Rate, lb/ton coke

Back-half Filt. Rate, lb/hr

Travel
161
0.022
0.023
0.010
18.05
36.78
0
70893
43467
0.0585
0.0251
0.0228
1.48
0.0236
0.0215
1.39
0.0014
0.0013
0.08

Total
158
23.718
24,783
10.556
36.97
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Position

Position

DUCT VELOCITIES
AT SAMPLING PLANE

Push
|
51 69 69 51 :
|
46 66 80 49 |
|
|
45 72 62 63 I
|
|
55 78 60 72 :
|
63 77 58 80 [
' |
|
28 90 66 72 |
. |
1 2 k] 4
Position
Travel
|
32 38 40 32 |
|
|
25 40 43 25 |
|
|
28 45 32 35 ]
|
|
32 43 '35 38 ]
|
|
35 43 35 40 |
|
|
45 53 40 36 |
|
1 2 3 4
Position
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