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SECTION 1

INTRODUCTION

The purpose of this program was to establish size specific particulate
emission factors for the ferrosilicon furnace at Foote Mineral Company,
Graham, West Virginia. Furnace No. 2 at Foote is an open submerged electric
arc furnace rated at 35 megawatts (MW). The furnace was producing 50 percent
grade ferrosilicon which contained an average of 47 percent silicon alloy
during the March 1981 test program. Total particulate concentration and

particle size distribution of emissions captured by the canopy hood evacuation

system were measured before and after the baghouse using modified EPA Method
1-5 procedures and Andersen cascade impactors. The dual cyclone sampler

developed by Southern Research Institute was also used at the inlet sampling
location.

Entropy Envirommentalists conducted the total particulate testing under
subcontract to Research Triangle Institute (RTI) as part of a Level 2
Envirommental Assessment of emissions of organic species from various
ferroalloy furnaces. This Level 2 characterization of organic species
utilized EPA Method 1-5 procedures modified to include an absorbent trap
(XAD-2) between the third and fourth impingers. GCA/Technology Division
conducted particle size distribution tests simultaneous with the total
particulate (Level 2) tests by Entropy. In addition, GCA provided a process
observer to document relevant furnace operations and cycle times, to assess
the capture efficiency of the canopy hood control system and to ensure that
testing was performed only during normal furnace operations. This observer
also performed EPA Method 9 visible emission observations of the furnace

building roof monitor and the baghouse outlet for at least one tap to tap
cycle.
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SECTION 2

SUMMARY OF RESULTS AND CONCLUS IONS

The sampling and analysis program was conducted according to the approved
Test Plan. Modified EPA Method 5 and Andersen cascade impactor sampling
procedures were performed at the inlet and outlet of the baghouse controlling
emissions from the No. 2 furnace at Foote Mineral Company. In addition, dual
cyclone sampling runs were performed at the imlet sampling location. A
summary of results of the combined efforts of GCA/Technology Division and
Entropy Environmentalists is presented in Table 1 and Figures 1 and 2. These
results were prepared using the total particulate data and the impactor
derived size distributions; the results of the dual cyclone sampling effort
will be presented later. Research Triangle Institute analyzed the total
particulate data that were utilized in the size specific emission factor
calculations. The report to be published by RTI should be consulted
concerning details of sampling and analytical procedures and other results and
discussions. The uncontrolled particulate emission factors (inlet side tests)
are considered more viable than controlled emission factors (baghouse outlet
test results) since outlet testing was performed at a poor sampling locatiom.
Each of the 11 baghouse compartments was sampled immediately (5 feet) above
the top of the bags at a single sample point. The gas flow in each
compartment was below detectable limits; less than 0.002 in. Hy0 velocity
pressure; therefore, isokinetic sampling was mnot possible. Also, each
compartment (with one exception) was tested only once. An emission factor
based on the average of all outlet test results should be considered one
complete test run and since very little confidence can be applied to the

results of one test, this emission factor should only be considered an
estimate. '

Major modifications to the baghouse outlet would have been required to
facilitate a more accurate measurement of controlled emission rates. These
modifications, which in themselves could alter the outlet emission factors,
were considered too costly and since the ferroalloy industry in general uses
this baghouse outlet design, EPA requested that testing be performed at this
less than ideal sampling location. An industrywide comparison of outlet
emission factors is still possible, by performing tests at similar sampling
locations at different ferroalloy plants, however, the actual controlled
emission rates are questionable.

The field testing program was performed during the week of 16 March 1981
while the furnace was producing ferrosilicon at a rate of about 170 tons per
day. The average total electrical load on the furnaces including downtime was
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TABLE 1. SUMMARY OF TOTAL PARTICULATE AND PARTICLE SIZE
DISTRIBUTION TEST RESULTS, FOOTE MINERAL COMPANY,
GRAHAM, WEST VIRGINIA

Average Average *TII—
inlet outlet LR

Total Particulate Emission Factors

Mass Concentration mg /dscm 518.2 9.75
gr/dsct 0.23 0. 004
Mass Emission Rate  kg/MWH 7.36 0.20
1b/hr 517.6 13.9 .
Process Weight Rate kg /Mg produced 34.87 0.92 |
1b/ton produced 69. 74 1. 84

Particle Size Distribution?

Cumulative % mass 15 um dgp 66 80
2.5 ym dgg 57 54
Mass Emission Rate 1b 15 um dso/hr 341.6 11.1
1b 2.5 ym dsg/br 295.0 7.5 A

L - -

Size Specific Emission Factors

kg particulate 15 um dso/Mg produced 23.0 0.74
1b particulate 15 m dsgq/ton produced 46.0 1.47
kg particulate 2.5 um d /Mg produced 19.9 0.50
1b particulate 2.5 um dgq/ton produced 39.8 0.99

8Regults based on cascade impactor data and EPA Method 5 b
results reported by RTL. Dual cyclone sampler results
presented later.
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30 MWH/nr and testing was conducted only when the furnace was operating
normally. Testing was performed during all phases of the refining cycle
including charging, stoking and tapping.

The results of the process and visible emissions observations indicate
good capture of emissions by the canopy hood since none of the 479 furnace r“fIZ‘
shop roof monitor opacity readings were as high as 20 to 25 percent. o
Observations of the baghouse roof monitor indicated adequate control of
emissions with 5 of the 480 readings in the 20 to 25 percent opacity range.
(Some of the baghouse visible emissions may have been generated by dust
transfer procedures).
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SECTION 3

PROCESS DESCRIPTION

The No. 2 furnace at Foote Mineral Company, Graham, West Virginia is a
submerged electric arc furnace rated at 35 megawatts. During the test
program, the furnace was producing 47 percent ferrosilicon alloy (FeSi). A
schematic of the furnace and pollution control system is provided in
Figure 3. The furnace vessel has an inside diameter of 37 feet and is 10'-8"
deep. A 40' diameter hexagonal shaped hood is fixed 5 feet above the furnace
and is connected by two 6'—-6" diameter offtakes to a 12'-6" diameter main
duct. Exhaust gases are drawn through the main by two 1500 horsepower fans at
a total design flow rate of 450,000 acfm at 500°F. The gas is cooled in
u-tube heat exchangers, passes through the fans and is then forced through a
positive pressure baghouse venting to the atmosphere via a roof monitor. The
perimeter of the hood is equipped with fold down panels to further enclose the
furnace as desired.

The furnace is charged with raw materials automatically and
iatermittently through weighing hoppers and automatic feeders. The raw
materials drop about 4 feet from the end of the feed pipes to the top of the
charge mixture and are typically composed of: 41 percent quartz, 22 percent
scrap, 4 percent remelts, 14 percent wood chips and 19 percent coal.

Stoking, the mechanical leveling of the charge, is performed frequently
and as necessary to prevent the occurrence of blows. A blow is when gases
trapped in the mix escape rapidly (erupt). Blows occur near the electrodes
because the mix loses porosity where the refining and melting occurs. Wood
chips are added to the charge mix to help maintain porosity. During stoking,
the mix is pushed from the perimeter of the vessel into mounds around the
electrodes. Stoking is performed with a ram mounted on a fork-lift type
vehicle.

Tapping occurs approximately once every 90 minutes or about 5 taps per
shift. This is accomplished by poking, drilling, or shooting the carbon—-paste
plug out of the taphole area. Generally the tapping process lasts about 30
mioutes. The molten metal (at 2800 to 3000°F) flows into a transfer ladle for
subsequent casting. A tapping hood is mounted over the taphole to direct
emissions into the canopy hood above the furnace. The 63,000 cfm fan with 100
hp motor is connected to the tapping hood and is manually started by the
control room operator. The tapping emission control system had been in
operation for 6 months and appeared to provide greater than 95 percemt capture
during typical tapping operations. )
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SECTION 4

SAMPLING AND ANALYSIS PROCEDURES

INTRODUCT ION

Emissions generated during the ferrosilicon production process are
evacuated to a positive pressure baghouse. Prior to initiation of the field
sampling program, facilities for traversing the horizontal duct were designed
by GCA/Technology Division and installed by CM Contractors, Vienna, West
Virginia. The cost of the sampling facility installation was equitably shared
by GCA and RTI. The baghouse inlet sampling facilities, consisting of a
platform, slider boards and ports, was approximately 40 feet above grade and
sampling was performed from a platform mounted on top of the circular duct as
shown in Figure 4. Yhe sampling point were -located 4.4 diameters downstream .
and 1.1 diameteys upsiream of flow disfurbances. Both flow disturbances were
behds in the duct, a 45° bend upstream, and a 90° bend downstream. The
baghouse ontlef ;sampling ports; were installed in each of *the 11 ‘baghouse
compartments Duithe c »wall., The ports were lofated about 5 feet
above .the bags.” ! '

PRESAMPLING PREPARATIONS

All glassware and Nalgene sample bottles utilized in this test program
were cleaned with an Alconox solution, rinsed with tap water, distilled-
deionized (DDI) water and finally rinsed with spectral grade acetone. The
glassware was air—dried and capped with Parafilm. All filters were desiccated
to constant tare weight (+ 0.5 mg).

Pitot tube-thermocouple—probe assemblies used for preliminary velocity
traverses were calibrated by the measurement procedure as specified in 40 CFR
60, Appendix A, Method 2. Sampling nozzles were calibrated with a dial
vernier micrometer. Thermocouples were calibrated against a mercury in-glass
ASTM thermometer in an ice bath, at ambient temperature and in a hoiling water
bath. All calibrations are given in Appendix A.

Impactors and cyclones were prepared for sampling by cleaning with soap
and water, then rinsing with DDI water and finally with acetone. All particle
sizing train dry gas meters and orifices were calibrated according to
procedures outlined in APTD 0576 prior to sampling.
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CASCADE IMPACTOR SAMPLING

Reeve Angel type 934-AH glass fiber substrates were prepared for use in
the cascade impactors. Each substrate was labeled and placed in a folded

aluminum foil liner. Both foil and filter were placed in labeled petri dishes

and desiccated for 24 hours. The top half of each foil liner was folded back
during desiccation. Initial tare weights and all subsequent weights are a
combination of foil and filter weights. A minimum of 6 hours was allowed
between weighings. After reaching constant weight (+ 0.5 mg) substrates were
sealed in their petri dishes for transport to the field.

Sample train preparation and recovery took place in a clean enviromment
inside the truck used to transport equipment. Once onsite, a preliminary
velocity traverse was performed in order to:

1. Determine if cyclonic flow conditions exist and, if present,
determine the gas flow angles.

2. Determine which sample points represent average flow and temperature

for particle sizing measurements.

3. Properly size nozzles and obtain the data necessary to perform
isokinetic sampling.

Four sample points of average velocity near 0.7R (R = duct radius) were
determined through use of the preliminary traverse data. The proper nozzle
size and sample train flow rate were selected and single-point cascade

impactor sampling was performed during each Level 2 test run. Only one of the

four sample points was sampled per impactor run and typically four runs were
completed per Level 2 run. Total sampling time was designed to collect
approximately 50 mg per impactor run through estimated grain loading values,
and by visual inspection of the first run filters. Baghouse inlet test runs
were performed with a cyclone precutter installed in front of the impactor to
remove particles >15 um diameter. No visible sample was recovered from the

cyclone precutter during initial baghouse outlet test runs, therefore straight

nozzles were used for all subsequent outlet tests.

Prior to each sampling run the impactors were carefully loaded with tared

substrates. The sample train consisting of the impactor, an unheated probe,
vacuum hose, silica gel moisture trap and dry gas meter/orifice/pump assembly
as shown in Figure 5, was assembled and leak checked. The impactor was then
inserted into the gas stream at the appropriate sample point with the nozzle

pointed away from the gas flow (inlet tests) and allowed to reach temperature

equilibrium. After approximately 10 minutes, the sampling nozzle was turned
into the flow (inlet tests) and the sample flow was adjusted to the desired
rate. Outlet tests were performed as above; however, gﬁq;ﬁpqglaiwuéne@
perpendicular.to the assumed direction of flow at ali times. The flow was
monitored and recorded by observing the pressure drop across a calibrated
orifice and the total dry gas volume sampled was determined by a calibrated
dry gas meter. The flow rate through the impactor was held constant (+ 0.05
cfm) for the duration of each run. -
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Upon completion of each sample run, the probe/impactor assembly was
removed from the duct and sample train shut off. The nozzle was immediately
capped with foil. The probe was disconnected and the impactor transported to
the sample recovery area. No leak checks were performed at the end of a run

so as not to disturb the particle distribution.

Two types of preliminary impactor runs were performed. The first
involved the use of "blank" impactors loaded with pretared substrates to
determine anomalous weight gain due to gaseous specie absorption. The
impactors were fitted with dual prefilters to prevent particulate matter f rom
reaching the substrates. Blank inlet and outlet runs were 28 minutes and 210
minutes long, respectively.

Preliminary loading runs were conducted to obtain a visual indication of
particle loading rates. Impactors equipped with cyclone precutters were
operated for the estimated length of time necessary to sample 50 mg of
particulate. Upon recovery, substrates were examined and sampling times
adjusted according to the degree of loading observed. Also, preliminary
outlet runs were conducted with a cyclone precutter in order to verify the
assumption that no particles greater than 15 microns were present in the
outlet stream. These preliminary loading runs were performed with unweighed

substrates which were discarded after visual inspection.

DUAL CYCLONE SAMPLING

Preparations for sampling with the dual cyclones consisted of the same
washing steps and filter weighing procedures as the impactors. The newly
developed series cyclone designed by Southerm Research Institute, Birmingham,
Alabama, and built by Sierra Instruments, Carmel Valley, California, was
operated simultaneously with the EPA Method 5 train at the inlet sampling
location only. The two cyclomes in geries have size cuts of 15 and 2.5 um
when operated at a nominal flow rate of 0.8 cfm at 300°F. The cyclones, as
shown in Figure 6, are operated with the same equipment required by the
impactors (as shown in Figure 5).

Prior to each sample run, the train is assembled and leak checked to less
than 0.02 cfm at 5 in. Hg. The cyclones are then inserted into the duct with
the nozzle pointing away from the flow. The sampler was operated simultaneous
(+ 5 minutes) with the Level 2 sampling. Upon start-up, the nozzle was turned
into the flow and sampling was conducted at ome of two points along the
traverse. When the EPA Method 5 train completed one—half of a traverse, the
nozzle was then moved along the same diameter to the other 0.7R sample point

without shutting off. Sampling continued at the second point until the end of
the Method 5 traverse.

Sampling at Foote Mineral Company required a 45° from vertical
orientation of the sampler. In this positiom, the sampler was right side up;
that is, the collection cup was below the body of the cyclone during
sampling. The procedures manuall indicates that the flow through the
sampler should not be terminated until the cyclones are approximately
horizontal. This would require sampling some ambient air during each run

13
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while the sampler was removed from the. duct and properly positioned. It was
assumed in the field that the sampler could be shut off when in the 45° from
vertical position without loss of particulate. Sampling was terminated
geveral times during each run for port changes and process upsets without
removing it from the duct.

The dual cyclone sampler would normally be fitted with a backup filter to
collect particles <2.5 um. Upon recovery of preliminary cascade impactor
runs, it was evident that most of the particulate was very fine. The backup
filter was eliminated from the cyclone train in order to allow run times of
around 200 minutes. This would allow enough particulate to be caught in the
collection cups to recover dry. By eliminating the backup filter, particulate
less than 2.5 pm probably travelled through the probe and connecting hose and
was caught in the filters before and after the silica gel trap. It was
assumed in the field that good quantification of the first two fractiomns, >15
um and 2.5 to 15 um, would allow subtraction from the total particulate
results to obtain the <2.5 um fraction lost by elimination of the backup
filter.

ANDERSEN IMPACTOR SAMPLE ANALYSIS

At the conclusion of each test rum, each impactor was carefully
disassembled and the nozzle, impactor expander gection and cyclone precutter
(if used) were washed with acetome into a sample container. Each impactor
substrate was placed into its respective petri dish and any particulate
adhering to both sides of the top jet plate, the crossbar, and the gasket was
brushed onto the substrate. In all cases the substrates were carefully placed
in preweighed aluminum foil liners to minimize loss of particulate during
subsequent handling of the substrate.

Upon completion of the sample recovery procedures, the samples were
labeled, sealed, then liquid levels marked, and the samples were carefully
packed for shipment to the GCA/Technology Division laboratory for analysis. A
chain of custody log book that outlines the recovery procedures and documents
the history of the samples was maintained. Each substrate and weighing
jacket, upon return to the GCA laboratory, was placed in a desiccator and
dried for at least 24 hours before being weighed. A minimum of 6 hours was
allowed between each subsequent weighing until constant weight (+ 0.5 mg) was
achieved. After weighing, all samples were carefully stored in closed
containers.

Sampling data reduction was performed by computer. A preliminary program
was used to calculate inputs needed to further reduce the data after the
weight gains on each impactor stage have been determined. Once the
appropriate input parameters were checked, they were keypunched and entered
into the "Computer Based Cascade Impactor Data Reduction System"
(EPA-600/7-78-042) as developed by SoRI. Example calculations used by the
programmable calculator are provided in Appendix B-1l.
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DUAL CYCLONE SAMPLE ANALYSIS

Recovery of particulate collected in the cyclones was initiated by
dismantling the cyclone stages. The sampler was kept upright at an angle of
45° from horizontal during dismantling. Dry samples were recovered from the
collection cups of Cyclome X and Cyclone III. After removal of the dry catch, N
the cyclones and connecting parts were rinsed three times with acetone into R
one of two sample containers.

The nozzle, body, collection cup and top half of Cyclone X were rinsed
into one container; the connecting tube, canister, outside and inside of the
body and collection cup of Cyclone III were rinsed into a second container.
The samples were labeled and sealed for transfer to the GCA/Technology
Division laboratory for analysis. Upon receipt at the weighing laboratory,
the samples are logged in and aliquotted appropriately. The dry catches were [ R
desiccated for 24 hours before weighing. The rinses were dried in a hood at o
ambient temperature in preweighed beakers and desiccated to constant weight.

e,

Data analysis was performed by entering the relevant data into a
programmable calculator to determine isokinetics, grain loading, etc. Example
calculations are provided in Appendix B-2. The size cuts of the cyclones as
ugsed in the field were calculated using the calibration factors and equations
provided by Southern Research Institute in the operation manuall and through
previous phone conversations. reT e

| S

PROCESS OBSERVATIONS

During field testing, a GCA process engineer was positioned inside the

furnace control room. From this vantage point the process engineer performed
the following:

] Notified the test crew by radio when to start and stop so as to test
oanly during normal furnace operating conditions.

° Documented the origin and approximate magnitude of all emissions
generated within the furnace shop. Emission magnitude was assessed

for charging, stoking and tapping operations using a scale of light,
moderate or heavy.

Other process data and information were given to GCA by Research Triangle

Institute in the form of daily process data sheets, at the end of the field
test program.

[ R

Visible Emission Observations

The degree of emissions escaping capture by the canopy hood system was
visually evaluated in accordance with EPA Reference Method 9 as published in
the Federal Register, 40 CFR, Part 00, Appendix A. The VE observer was
certified by EPA within the previous 6 months by the certification technique
specified in Method 9. The observer was positioned outside the furnace shop

16
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and recorded opacity of visible emissions emanating from the furnace shop roof
monitor and also the baghouse roof monitor.

SAMPLING AND ANALYSIS QUALITY ASSURANCE

The GCA/Technology Division Quality Assurance Program conforms with EPA !‘—fEIl
and NIOSH recommendations and is directed by the Division QA Manager who '
reports directly to the General Yanager. This gives the QA Manager the
necessary authority and independence to find and correct any existing quality
problems. Department QC Coordinators are responsible for the QC program
within each technical department; they report to both their Department Manager
and the QA Manager.

GCA's program includes a Division QA/QC Committee, Department QC .
Committees, QA/QC Manuals, specific QA Project Plans and Inspection Plans, {
personnel training, and audit and corrective action procedures. The program
is designed to provide both continuity and flexibility in ongoing QC
activities in all departments. GCA's technical staff operates under the
guidelines of the QA Program using appropriate procedures provided in the QC
Manuals and in sampling and analysis method manuals. This ensures that
projects like this one for which a specific QA Project Plan was not prepared
have written QC procedures provided.

e o

|

The number and scope of QC procedures used in this program precludes
completely detailing them here; however, some key points should be mentioned.
All beaker and filter weights were replicated until constant (+ 0.5 mg);
sample trains were calibrated both before and after a test program to insure
H; and Y integrity; and all data, calculations, and results were reviewed by
committee for accuracy. For details concerning all procedures used, please
refer to the Division QA/QC Manual, Parts 1 and 2.

o

The Appendices to this report provide QC data such as the dry gas meter -
and nozzle calibration data sheets, the calculation formulas used for particle
sizing and total particulate calculations, and the standardized field data
sheets used to ensure that pertinent data is recorded.

Comments or questions on data quality are made when appropriate in this
report; no formal corrective actions were initiated during this program. NO
system audit was performed.

T e
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SECTION 5

TEST RESULTS

INTRODUCTION

The field sampling program was conducted during the week of 16 March
1981, The program objective, to develop emission factors for ferroalloy
production, was met by completion of 5 total particulate (Level 2) runs and 17
cascade impactor runs at the inlet sampling location. Nine impactor runs were
completed during three total particulate rums at the baghouse outlet
locations. The shorter inlet impactor runs were operated at various times
during the production cycle; however, the longer outlet test runs were
operated for complete tap to tap cycles or more. Careful monitoring of the
process insured that ‘the test runs were conducted only during normal furmace
operations. Emissions escaping capture were documented by the process
engineer/visible emission observer. Detailed process data were obtained to

allow possible correlations between source operations and measured emission
factors. :

The field samples and data were driven back to the GCA/Technology

Division Laboratory for analysis. The following sections describe the results
of the sample and data analysis efforts. ‘

TOTAL PARTICULATE RESULTS

The total particulate measurements were performed by Entropy
Enviroumentalists and the sample analysis was performed by RTI. Tables 2
through 6 summarize the results of the total particulate measurements as
provided by Dr. Wayne Westbrook of RTI. Tables 2 and 3 present sampling data
and gas characteristics, Tables 4 and 5 present the particulate emission
rates, and Table 6 presents the baghouse particulate removal efficiency.
Example calculations are provided in Appendix C.

As described previously, the outlet tests were conducted at poor samp ling
locations, only about 5 feet above the bags. The emission rates and baghouse
efficiencies presented in Tables 3, 5 and 6 are therefore less viable than the
inlet test results. Outlet emission factors are also questionable because
outlet gas flow rate could not be measured, since no baghouse inlet
temperatures were obtained just prior to the baghouse (after the dilution air
inlet). Based on the ambient temperature, baghouse outlet temperature and
previous experience, RTI estimated that 30 percent of the outlet gas was
ambient air that was drawn into the baghouse through the grates and dilution
air intake louvers. The error associated with these test results is carried
into the calculation of outlet size specific emission factors.

18
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TABLE 2. BAGHOUSE INLET LEVEL 2 SAMPLING DATA, FOOTE MINERAL
COMPANY, GRAHAM, WEST VIRGINIA
Run No. 1 2 3 4 5
Date 3/17/81 3/17/81 3/17/81 3/18/81 3/18/81
Start time 0937 1315 1615 1315 1635
Stop time 1145 1520 1805 1513 1835
Net sampling
time, min 90 90 90 90 90
Stack Temp., °F 351 356 340 349 363
Stack flow rate? 1Y o
dsn3/min #9% 7487 gm’s‘? 7551 7905
opeot)
Stack flow rateb
Am3/min 11,201 12,049 12,049 12,071 12,950
Volume collected
dsm 1.54 1. 67 1.77 1.66 1.77
% Isokinetic 98.0 99. 4 96.3 97.5 99.4
ayoisture free and at 20°C and 76.0 cm Hg.

bactual flow rate at stack conditions.
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TABLE 3. BACHOUSE OUTLET. LEVEL 2 SAMPLING DATA, FOOTE MINERAL

COMPANY, GRAHAM, WEST VIRGINIA

Run No. 1 2 3
Date 3/17/81 3/17/81 3/18/81
Start time 0945 1355 1257
Stop time 1252 1659 1557
Net sampling ~
time, min 160 160 160 { RE
Stack temp., °F 180 199 205
Volume collected?®
dsm 3.28 3.20 3.24
Gas flow rateb
dsw3/min 9990 11,180 10, 790
Compartments -
sampled 1,2,3,4 5,6,7,8 8,9,10,11

8Moisture free and at 20°C and 76.0 cm Hg.

bEstimate based on inlet flow rate, and assumption that 30
percent of the baghouse exhaust gas was dilution air.
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TABLE 6. BAGHOUSE TOTAL PARTICULATE REMOVAL EFFICIENCIES
FOOTE MINERAL COMPANY, GRAHAM, WEST VIRGINIA

Inlet Run No. Baghouse particulate

OQutlet Run No. used in calculation capture efficiency?
1 1 98.7
2 2,3 97.3
3 4 95.6
Average/all runs 97.2

4Calculated using kg generated and kg emitted per hour. Comparisons based on
particulate concentration in the gases will overstate baghouse efficiency be-
cause of additional air drawn into baghouse through the cooling air grates.

by simple average of the particulate results of runs 2 and 3 was used.
Outlet Run No. 2 overlapped both inlet runs 2 and 3.
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IMPACTOR PARTICLE SIZING RESULTS -

Each inlet impactor run was conducted at one of four points in the inlet
duct; each outlet run was conducted in several baghouse compartments at a
single point within each compartment. Each inlet sample point was sampled
four times:; only one compartment was sampled more than once at the outlet.

Figures 7 and 8 (same as Figures 1 and 2 presented in Section 2) are each
curve fitted composite plots of mean cumulative percent mass concentration
versus particle aerodynamic diameter as defined by the Task Group on Lung
Dynamics. Figure 7 is a composite of all 17 impactor runs performed on the
inlet and Figure 8 is a composite of all 9 impactor runs completed on the
baghouse outlet. To plot the particle size distributions presented in Figures
7 and 8, a computer based cascade impactor data reduction system was used and
combined with the total particulate results reported by RTI. During each
individual test run an impactor data sheet was filled out, containing time,
impactor number, and local barometric pressure. Recorded at specific
intervals during the run were elapsed time, dry gas meter volume, inlet and
outlet temperature, orifice pressure drop and dry gas meter static pressure.
Stack gas temperature, gas static pressure, velocity pressure and gas fraction
analysis data were obtained from Entropy Environmentalists. The cascade
impactor data reduction system (CIDRS), developed by Southern Research
Institute for EPA, was first used to analyze the field and resulting
gravimetric data. This reference (EPA 600/7-78-042) contains a thorough
discussion of the design and use of the above mentioned data reduction
system. The system combined the output from all individual runs made on
either the inlet or outlet; screened and removed outlying data; fitted the
data to a composite curve, and calculated results with 90 percent confidence
intervals. Upon review of the draft report by EPA, the CIDRS program was
found to be deficient in the treatment of the cyclone precutter data
associated with each inlet impactor run. EPA contracted Research Triangle
Institute to develop an interactive computer program using CIDRS with
modifications to more accurately treat the particulate catch resulting from
the use of precutters.

The particulate Data Reduction System (PADRE) prompts a user for input in
the interactive mode and checks the inputted value. 1In CIDRS, the cyclone
precutter particulate catch was added to the first stage substrate weight
gain. 1In PADRE, the lower cutpoint of the cyclone precutter is calculated and
associated with the particulate catch. Another major difference between the
programs is that CIDRS screens for and eliminates outliers from the

calculation of average results whereas PADRE only flags outlying data points.
(Appendix D-1).

PADRE allows the user to decide if the back-up filter catch represents a
valid number. Basically it gives the option of an all or nothing situation.
All impactor runs showed a significant amount of particulate on the filter and
upon visual inspection no large particles were found. Therefore, 100 percent
of the filter weight was used in all calculatioms.
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In the previous draft report the cyclone cutpoints that were recorded
were too high. Recalculations showed the cutpoints to the approximately 25 um
which are probably still too high to correct. However, a new formula based on
updated calibration data, was developed by SoRI. This has been incorporated
into the PADRE program and corrected cyclone cutpoints have been calculated. | H

Straight nozzles were used on the outlet impactor runs instead of
cyclones, and the resulting nozzle rinse weights were combined with the first
stage weights for each run. Therefore, the outlet data was treated the same
way as the inlet data. The nozzle cutpoint was set equal to the first stage
cutpoint which treated the data as if the nozzle wasn't there.

Specific "generic'" calibration constants supplied by SoRI were used in
all calculations rather than the Ranz and Wong value of 0.38 which was used !
previously. For the splite fit interpolation, Padre now automatically skips (o
the downstream stage of two stages whose cutpoints differ by less than
30 percent. The computer printouts from Padre are contained in Appendix D-1
and D-2 and the field data sheets are presented in Appendix E-1. Example
calculations are provided in Appendix B-1.

Figure 9 is a plot of particle aerodynamic diameter versus the mean
change in mass concentration (dM/d log D) for both the inlet and outlet. The
graph is a composite of both inlet and outlet runs. The values of dM/d log D T
for the outlet can be divided by the corresponding inlet value for the same e
particle size to determine the baghouse efficiency for removing particles of
that specific size. Baghouse particulate mass removal efficiency versus
particle diameter is illustrated more clearly in Figure 10 and Table 7.

Due to the large cross-sectional area of the baghouse compartments where
outlet sampling occurred, no flow could be detected by the s-type pitot tube
equipped with a zero to 0.25 in. Hy0 micromanometer. No attempt was made to
sample isokinetically at this extremely low flow rate, and the impactor
nozzles were oriented perpendicular to the assumed direction of flow for
convenience when inserting and removing the impactor/probe assembly within the
limited space of the outlet sampling location. The lack of a significant flow
rate and resultant superisokinetic sampling rates makes the outlet particle
size distribution curve (Figure 8) and the control device efficiency plots
(Figures 9 and 10) less viable than the inlet size distribution curve (Figure
7) where isokinetic sampling conditions were maintained.

DUAL CYCLONE SAMPLER RESULTS

The recently developed dual cyclone sampler was operated at the inlet
location simultaneous with the Modified EPA Method 5 sample train. A summary
of results is presented in Figure 11 and Table 8. These results were
calculated using the appropriate stack gas characteristics reported by RTI.
Example calculations are provided in Appendix B-2 and field data sheets are
presented in Appendix E-5. The two dual cyclone runs reported in Table 7 each
span more than one Method 5 run. The first cyclone run (No. 1-2) was operated -
during Method 5 runs 1 and 2, cyclone run 3-4 during Method S runs 3 and 4.
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Company, Graham, West Virginia.
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TABLE 7. BAGHOUSE SIZE SPECIFIC PARTICULATE REMOVAL
EFFICIENCIES, FOOTE MINERAL COMPANY,
GRAHAM, WEST VIRGINIA
Particle Inlet Outlet Removal
aerodynamic dM/d log D dM/d log D efficiency
(microns) (mg/dnm3) (mg/dam3) (percent)
20 317 6.37 98.0
15 123 5.23 95.7
10 93.3 4.47 95.2
6 58.8 2.74 95.3
2.5 76.0 2.83 96.3
1.25 177 3.80 97.9
1.00 187 4.08 97.8
0.63 164 : 2.82 98.3
30
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TABLE 8. DUAL CYCLONE SAMPLER RESULTS, FOOTE MINERAL COMPANY,

GRAHAM, WEST VIRGINIA

Date

Run Number

Stack Gas Characteristics
Temperature
Velocity
Pressure
Viscosity

Volume Sampled

Sampler Flow Rate

Nozzle Diameter

Isokinetic Sampling Rate

Particulate Total Weight Caught?
Cyclone III

Cyclone X
Total

Particulate Emission Rates
Cyclone 1II dsg
Emissions < Cyclome III dsg
Cyclone X ds5p

Emissions between Cyclone III dgg

and Cyclone X dsg
Emissions > Cyclone X d5p
Total

Particulate Emission Factors
Average Emissions <6.85 um'dsg

Average Emissions between 6.85 and

Average Emissions >16.2 um dsg
Total Emission Rate

Units

°F

afpm

in. Hg abs.
micropoise
dscf

acfm

in.

percent
mg
ng
mg

microns
1b/hr
microns
1b/hr

‘1b/hr

1b/hr

1b/ton

1b/ton
1b/ton
1b/ton

3/17/81 3/17/81
and
3/18/81
1-2 3-4
351 360
3295 3585
28.8 28.7
245.9 247.5
38.99 48.52
0.33 0.33
0.138 0.138
92.5 85.0
63.38 47.58
34.63 51.28
98.01 98.86
6.8 6.9
534.3°  396.3P
16.2 16.3
54.8 36.1
30.0 38.9
619.2¢  471.2°
59.3
5.6
4.15
69.7¢

a8Total weight of dry catch and rinse residue.

bcalculated using daily average total particulate emission rate from
Method 5 tests less total caught in dual cyclone train since no
backup filter was used to measure this fraction.

“The average of the corresponding two Method 5 test results.
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The cyclone was assembled and operated per the LP protocol, and due to the
anticipated large amount of fine particulate in the gas stream, the backup
filter assembly was removed in order to increase the possibility of obtaining
enough particulate in the cotlection cups to recover in a dry state. This
eliminated quantification of the particles 2.5 um by the cyclone train;
however, this fraction could be calculated by difference between the total
particulate (Level 2) results and the total catch from the two cyclones. I H
Removal of the backup filter allowed total sample run times of approximately

200 winutes. This allowed collection of up to 98 mg particulate in the

cyclones. This larger amount of sample and the longer test time substantially

increases the viability of the results. The dual cyclone results are compared

to the cascade impactor results graphically in Figure 11.

The dual cyclone results show a slightly higher fraction of particles in
the 6 and 16 um range than the impactor results. Only 2 cyclone runs are
compared to 17 impactor runs in Figure 11 which could explain some of the -
.difference. Particulate loss during recovery and gravimetric analysis is more
of a problem with the cyclones than the impactor substrates since actual
transfers of particulate from cyclone cup to a sample container to a second
weighing container are required. These transfer steps usually result in some
loss of particulate in both the impactor cyclone and series cyclones. During
‘this test program, very little particulate was recovered from the cyclone
Precutter installed on the impactor. An average of 4 mg was caught in the
impactor cyclone; an average of 47 mg was caught in each series cyclone, ro
therefore any losses would effect the impactor results more. The sample b —
recovery procedures for the impactor cyclone were identical to those for the
dual cyclones. Care is taken during sample recovery and analysis to
completely quantify particulate weights by careful rinsing and weighing,

however, acetone does not completely remove particulate from the cyclone and
sample container walls.

1
w\l

PREGENY

The results of previous tests using the series cyclones have always shown
a lesser amount of 3 and 15 pm particles than the impactor results. In all T
previous tests, however, the cyclones were operated either horizontal or a e
degree of upside-down. This is the first test program where the cyclones were
upright (at 45° from vertical). The capture efficiency of the cyclones may
have been enhanced, however, the cyclones operating manual indicates that the
orientation is not pertinent while the sampler is in operation.

SIZE-SPLCIFIC PARTICULATE EMISSION FACTORS

The emission factors contained in Table 9 were calculated by applying the T
size distribution test results from GCA's Andersen testing to the total bree —
particulate data results from the Level 2 testing. The volumetric flow rate
at the outlet of the baghouse was adjusted to include dilution air by
consideration of the drop in stack gas temperature. It was not possible to
accurately measure flow inside the baghouse utilizing EPA procedures;
therefore, the outlet gas flow rate is based strictly on calculations by RTI.

The fume and emission factors based on tons produced were calculated by
dividing the hourly emission factors by the average production rate recorded
by GCA and RTI during the test period. ’
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Comparison of dual cyclone and cascade impactor results,
baghouse inlet, Foote Mineral Company, Graham, West Virginia.
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VISIBLE EMISSLONS DATA

All visible emissions observations were made in accordance with EPA
Method 9. The field data sheets appear in Appendix E-2. Visible emissions
were recorded during the 2 days of the test program. The furnace shop roof
monitor was observed for 2 hours, the baghouse outlet for 2 hours. A summary
of the visible emissions data obtained is presented in Table 10.

At no time during the testing period were visible emissions greater than
20 percent opacity observed originating from the baghouse compartments being
tested. Five readings in the 20 to 25 percent range were recorded; these may
have been due to dust transfer procedures. capture efficiency of the canopy
hood throughout the study, for all operations other than tapping, was close to
100 percent. Visible emissions originating from the furnace building could be
attributed mainly to other operations in the shop such as casting and furnace
repairs.

FURNACE OPERATIONS DATA

A process observer recorded furnace operations and cycle times, as well
as fluctuations in furnace fume generation. Capture efficiency of the canopy
hood and tapping hood was also assessed. Tapping, stoking, charging, and
blows, all cause heavier emissions than just the smelting process. Fumes
generated by stoking were usually completely captured by the canopy hood.
Blows (characterized by an intense white flare) resulted in a short burst of
heavier fumes and more flames than normal. Table 11 preseuts a summary of all
materials charged to the furnace for the test day. The furnace was operated

at an average of greater than 85 percent design capacity.

The furnace was tapped based on MW consumption. When a set amount of
power has been consumed, which usually occurs every 90 minutes, the furnace is

tapped. Table 12 presents the daily tap weights and average results of the
alloy analysis performed by the source.

be *Yafeinis

duration of 50.minuté§. T e T

M,» iél\l‘:i

Baghouse Observations

Individual compartment pressures, overall pressure, temperature range and
fan currents, were recorded in the field and are presented in Appendix E-3. A
summary of the recorded baghouse data is provided in Table 13. The source

provided design parameters for the baghouse and these data are presented in
Table l4.
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TABLE 10. SUMMARY OF VISIBLE EMISSION OPACITY OBSER-
VATIONS FOOTE MINERAL COMPANY, GRAHAM,

WEST VIRIGNIA

Date 3/18/81 3/18/81
Source Baghouse Furnace
roof shop roof

monitor monitor
Total No. of 15-second observations 480 479 o f:
Total minutes 120 120 -
Number of observations 0-5% opacity 473 456
Total minutes 0-5% opacity 113 114
Number of observations 10-15% opacity 6 6 o
Total minutes 10-15Z opacity 5 0 ' -
Number of observations 20~252 opacity 1 0
Total minutes 20-25% opacity 0 0
Number observations >25% opacity 0 0
Total minutes >25% opacity 0 0 T
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TABLE 12. TAP WEIGHT AND ALLOY ANALYSIS, FOOTE MINERAL COMPANY,
GRAHAM, WEST VIRGINIA

Date 3/16/81 3/17/81 3/18/81 T H
Tap Weight (daily total) 1bs 338,600 351, 600 315, 500
tons 169.3 175.8 157.7
Alloy Analysis
Per;enc Silicon 47.73 47.05 47.55 ot
Percent Calcium 0.25 0. 45 0.28 =~ —= -
Percent Chromium 0.24 0.18 0.24
Percent Aluminum 1.01 1.32 0.97
Percent Cesium 0.01 0.01 0.02
L_-.
TABLE 13. BAGHOUSE OPERATING DATA, FOOTE MINERAL COMPANY,
GRAHAM, WEST VIRGINIA
Date 3/17/81 3/18/81 P_;t‘
Average Temperature °F& 349 356 .
Average Compartment Pressure 'H,0 10.5 10.5 \\\\
Fan Amperage 290 290

Cleaning cycles:

Collection period
Clean period
Null period

Soft reinflate

15 minutes
45 gseconds
30 seconds
20 seconds

8Measured inlet temperature.
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TABLE 14.

BAGHOUSE CONTROL SYSTEM DESIGN PARAMETERS
FOOTE MINERAL COMPANY, GRAHAM, WEST VIRGINIA

COLLECTION SYSTEM(S)

Baghouse

8.

b.

Manufacturer: American Air Filter Inc.

Type or trade name: AMER-themrm Collector

Model No.

No. of compartments: 11

Bags/compartment: 256

Bag 1 x d: 372 in. x 11.75 in.

Total cloth area: 268,535 ft2 (12 compartments)

Manufacturer: Robinson

Model No.: TVC-CCW~Double inlet

Blade size: 104 in. x 36 ft 1/8 in.

Belt or direct drive: Belt

Power rating: 2 at 1500 Hp

Positive or negative pressure: Positive

Fabric

8.

Manufacturer: Carborundum Co., Filter Media Division

Material: Glass cloth

Woven or felted: woven

Weave:

Weight :

3:1 cf

8.5 oz. sq. yard

(continued)

39

E |

L.

ha e



TABLE 14 (continued)

Thread Count: 54 x 52
Operatimg temp. range: 550°F
Surface treatment: Siliconized
Coating upon startup: Graphite
Guaranteed life: None

Actual life: 2 years

Cleaning System

a.

e.

f.

Method: Reverse air

Frequency: 1 compartment/50 minutes
Actuated by: Timer

Anti-collapse rings: Yes

Wire mesh cages: None

Cleaning air: 300 Hp Robinson

Operating Parameters

Design volume flow rate: 450,000 acfm
Design temperature: 550°F

Gross media design efficiency: 99+

Design inlet grain loading:

Total power consumption: 2400 volts, 3300 Hp

Design air/cloth ratio: 1.68 acf/ft? min gross;
2.05 acf/ft? min net (9 compartments)

Design pressure (absolute): 24 in. Hj0

Design AP (WC): 24 in. H90

(continued)
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TABLE 14 (continued)

Precollector

a. Manufacturer: American Air Filter
b. Type: Multiclone

C. Model No.: No. 9 VUl4, Size 170-S
d. Design Temperature: 1200°F

e. Cooler surface area: 24,000 fe2
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APPENDIX B-1
EXAMPLE CALCULATOR
ANDERSEN CASCADE IMPACTOR

The field sampling and laboratory analysis data is reduced by
programmable calculation to provide the following imput to the SORI data
reduction system:

1. Impactor identification (required to call up hardware information)
2. Fractional gas composition (COz, CO, Nz, 02, H0)
3. Impactor flow rate (ACFM at stack conditions)
4, Stack pressure (inches of mercury)
5. Stack temperature (degrees Fahtenheit)v T
6. Gas temperature within impactor (degrees Fahrenheit)
7. Duration of sampling (minutes)
8. True density of particles (grams per cubic centimeter)
9. Maximum particle diameter present in sample (micrometers)

10. Masses of catches by stage (milligrams)

The following field data are also entered into the calculator to obtain
the above input data:

® Barometric pressure (inches of mercury)
° Molecular weight of gas stream at meter (lb/lb-mole) s :
] Average static pressure at meter (inches of mercury)
. Average temperature at meter (°F)
) Water collected in condenser and silica gel (grams)
60



Gas volume at meter (ft3)
Average stack static pressure, (inches of water)
Average stack temperature (°F)

Particulate mass collected in probe and expander section prior to
top stage (grams)

Particulate mass collected on each impactor stage (grams)

Particulate mass on backup filter (grams)

The following calculations are performed by the calculator as a preliminary
data check, however the results reported in the Appendix are the computer
printouts detailing the calculations performed by the Data Reduction System
developed by SoRI (EPA-600/7-78-042).

a.

where:

where:

Total Mass Collected:

Mr = total mass collected (grams)

M, = mass collected in probe and impactor prior to top impactor
stage (grams)

Mg = mass collected on impactor stage (grams)
L=t = corresponds to the top impactor stage
L=b = corresponds to the bottom impactor stage
Mg = mass collected on backup filter (grams)
Volume H90 Vapor at STP:
3
VH,0 = volume of water vapor @ STP (£t7)

W = water collected (grams)

STP = 29.92 in. Hg and 70°F

6l
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Ce

d.

where:

€.

f.

g.

Meter Volume at STP:
v Pb - Pm\/530
ms m{T + 467\29.92
Vps = meter volume @ STP (£t3)

Vp = meter volume (ft3)

P;, = barometric pressure ('Hg)
P, = average static pressure at meter (-"Hg)
T, = average meter temperature (°F)

Total Volume Sampled at STP, Vp (££3):

(1) Outlet impactor only

Vp = VHZO + Vg

(2) 1Inlet impactor only

Vp = Vpg/F

F = dry gas fraction.

Percent Moisture, H0 (Z):
Hp0 = (VHZO/VT) (100)

Mass Concentration, Cj (grains/dscf):

Cp = (Mp/Vpg) (15.43 grains/gram)
Volume Sampled at Stack Conditions:

T + 460 29.92
\ Ve = Ve \s v 713.5%] | 30
b 8
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.. 3
where: Vg = volume sampled at stack conditions (ft7)

average stack temperature (°F).

—3
[
h

Pg = average stack static pressure (+ "Hp0)

h. Impactor Flow Rate:

Qr = Vg/t

where: Qp = impactor flow rate (acfm)
t = time (minutes)

i. Impactor Stage Size Cutoffs:

3 1/2
0.135 mug d_ ° N K o0

pca 8

Q (10°°)

. - 1/2 4
with dpca =dp (C pp) 10

and ¢° = Lk + %% [1.257 + 0.40 exp d-1.10 dp/2)) ]

where: C” = Cunningham slip correction factor
A = mean free path of gas molecules, cm
dp = particle diameter, cm
PP = particle density, g/cm3
pca = cut diameter, m (g/cm3)1/2
ug = gas viscosity, g/cm-sec

dc = jet diameter, cm

N = number of jets in an impaction stage

63
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Kpso = inertial impaction cut parameter at 50 percent efficiency*

Q = total flow rate, 1/min
3 Percent Mass Collected on Backup Filter, Pp (%)
Pp = (Mg/Mp) 100 TR
k. Percent Mass Collected on Each Impactor Stage, Py (%)
Pp = (Mg/Mp) 100

1. Percent Mass Collected in Probe and Impactor Prior to Top Impactor
Stage, P, (%)

o
Pp = (M-P/MT) 100
m. Cumulative Percent Mass < Stage Cutoff Diameter for Each Impactor
Stage, Cpp (%)
=1 | .
Con = 2 Py * P '

L=b

where: L=b

corresponds to the bottom impactor stage

L=n = corresponds to the impactor stage of interest
n. dM/d Log D (grains/dscf):

[QUURST AP

(p_/100) C
1 m
dM/d log D =

(log D, , 1) - (log D;Y

where: P .
e I-= percent mass collected on a particular stage s (%)

Lr . o

o. Geometric Mean Diameter, Dy (um) :

1)M=‘j1)s+ L XD,

*d5gp from manufacturers calibration curves.
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APPENDIX B~2
EXAMPLE CALCULATIONS
DUAL CYCLONE SAMPLERS
1. Calculate stack gas velocity given flow rate by RTI

(Ts + 460)

Vs = Q8 x 288.13 x A =M xP
8 d s

where Vg = velocity in afpm

Qg = flow rate in dscm/min

Tg = gas temperature in °F

A, = stack or duct area in square inches

Mg = mole fraction of dry gas - unitless

Pg = stack gas absolute pressure in inches Hg.
and

2,02
288.13 = 35.31 S22 x 29.92 in. Hg abs x 144 in /ft

528°R
2. Gas viscosity calculation

= 174.4 + 0.406 (T8°C) in micropoise

3. Isokinetic rate

1039 x (T + 460) x V. STD
8 m

A1l=

V +TTxP xM, x (DN)2
8 8

d

4, Cyclone III cut size

Cyclone III d50 = [0.024 - 3.09] Qi-o'8 in microns

65
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where = yiscosity in m:.cropoise
Q; = sampler flow rate in acfm.

5. Cyclone X cut size

Cyclone X d50 = 15

where Qca) = 69.5 log - 150.0

T

[T .

L —
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APPENDIX C

TOTAL PARTICULATE EXAMPLE CALCULATIONS (BY RTI)
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APPENDIX D-1

CASCADE IMPACTOR DATA REDUCTION SYSTEM PRINTOUTS,
BAGHOUSE INLET

74

b

e

[T,

e

At e



'y

| SN
L e

200495°C 200462°T 2CO0+ES"T 200429°T T00+00°S 200+60°% 200496°2 00" (HINO/9W) QS0Ta/ia
§29°186 156°995 L2%°THG 2T 0TS L6H°E9% 60.°€0v $39°89E SL8°ETE  (KINI/OH) SSVH *HAD

%008°02 000°ST 000°01 000°9 005°2 052°1 000°1 529°

(SHONIOIN) °VYIQ °C'S

(03LVI0dVELIXI 3NV % HIIM QINUVW SHSLIWVIG LV SINTYA) SINTVA 0ILVIOHUIINT

162926761 $9£872°0T  NIZHML3IQ Q25N NOILVIOJNIINI ¥VIHIT

991690L° ¢ £2166€8°T  N3I3N139 Q3SN HOILVIOLEILNI UVINIT
NOILVI0d¥3ILNI WCH4 Q3LLINO ££°ST =050 HiIM 2 ¢39V1S ¥04 VIVG Q3&NSv3H
034Y3ANT 0 ¥VIIMIS WY ¢ T S39V1S ¥0d SINIOM INS

HOILYI04¥3ILHI HOdd OQIALIHO 9E°LT =050 HLIM T ¢39Y1S ¥04 VIVO G3&NSVIN
03183ANI &0 UVIINIS 2uv T 0 S39VIS 304 SIHIOd 1MD

X%
*ae

W XR®

E 3.2

CT0+HG 2 TTI0482°6 TIOHLI'Z 600461°G 60041972 ©00+28°% 90040T°G 800+4£L°T 200+ES2°8 LOO+GL°9 (H3NO/Y3ENNH) 02070/NC
S004£0°T 200+§4°2 200+TH°E TO0+00°S 200+58°T 200+42€°T 000442°S 200+86°€ 20048L°2 £00¢90°1 {H3HA/SH) 0S0T0/HO
100-92°% T100-S2°8 O000+5b°T 000+b9°2 000+60°§ 000+5€°¢ T00+452°T T00+£9°1 T00+92°1 T00+£L°E (SHOHDIH) "¥IA Kv3aW 039
T00-95°T T00-69°T T00-00°2 T100-90°2 T00-£2°2 T00-££°2 T00-S£°2 T100-4%°2 100-45°2 050 > (4INO/ED) SSYH “KkND
200-20°8 T00-00°T 100-6T°T 1T00-£2°T T00-S€°T T0I-TH"T T00-T&"1 T00-LH°T T00-1S°1 050 > (42V/H3) SSVH “HNI
20040T°C 200+458°E 200+445°H 200+EL°% 200+02°§ 203+EH°G 200+H%°S 200+59°S 20C+I3°§ 050 > (WINA/SH) SSVH "HND
200468°T 200462°2 200+422°2 200+41@°2 200460°€ 200+£2°€ 200+H2°% 200¢98°¢ 260+9%°¢ 050 > (WIV¥/9R) SSYH “HND
85761 92°92 08°82 §L762 SsL°¢ 12" 6% 92" 09°5% 59°9¢ 050 > SSYH 40 7 "H1D
200+0T°C TO0+GH°Z TO0+02°2 T00+LS°T TO0+TZ°% TO00+TL"2 T00-£2°6 T00+2T°2 109+99°T £00+10°T A9VLS/HING/SH
98 ¢ 18" 8L’ Ly 1s° g2’ T0° £2° et 68701 (Sid) Sov
0°2/09" 09° £1°1 %8° 1 6L ¢ £9°9 22°01 ££°9T1 957 LT 26°6T (SNOY¥IIH) 0SC
ot 6 2 L 9 ] v £ 3 L “ON X3ONT 39VI1S
-ETQ )¢ ] es 48 9s ss s £S 2s 15 ANOTIAD JOVIS HOLIVIWI
‘ SNONIIN 0°0L = ¥31IWVIO INIILAVD "XYH “WITND/HS00°T = ALISNIO 31DILdvd O3HNSSY
*SITKYNAQ SNNT NO ¢NOY9 Y%SYL 3HL OL ONIGX0JJY 3IY3IH GILVINITYI UV SE3L3WVIA JINYNAGOYIY
: JLVE JILIHINOSI 30 % £°9L LV ONITdWYS
HONQ/9H £00+5985° T HOV/91 200+£89%°6 4240749 100-92£6°9 4aV/89 100-682T°% = SHIQVOD SSVH °31¥3
(L0 = O2H 06°LT = 20 0L°6L = 2N 00° = 02 02°T = 203 (1N32¥3d) NOILISOdHOD SV A¥O0

OH 40 SIHONI 0b°L2 = FUNSS3IHUd NIVIS (2 272413 4 0°ISE = JUNUVEIAWIL MNIVLS

OH 40 NI £90°

= dO¥0 2&NSS3Idd HOLIVdHI

NIM 0§°2 = NOILVdNG ONITdWVS (3 2°4LT) 4 0°1SE = 3dNLVHEIdNIL ¥OLIVdHI W40Y £823° = lvVidMOTd ¥010VdkI
09L2° 0000°T 4STO° 951 e
029¢° 0v62°  ©§20° %9 L
009e” 0911  EH50° +92 9
0698 " 0000°  ££50° $92 s
[1:1 0000°  6SL0° 92 "y
001H° 0000°  6%60° $92 £
Ceon” 0000° £921° Y92 2
0508° 0000°  €9€£91° 492 T
gI1v3  d0WNd  °HVIQ SI3r°'ON 39vis
282°1 $¥0L3AV4 SHITVIS d0 HOLIVdHI £ Ndvid 300K
4 :0I 135 34V1d  N3SHIOHY :3dAl

NOILVYIITIVD NV NOILdI¥IS3O ¥013Vdil

- €86 LON ‘Z00T =HNS 0S GIZITVHHEON SIN3NHOJHOI SYI x«n
SIVIT :S1HZK.0J NNy
HOJITISOXd3S 1531 "d°I :SIN3IN0D 1S3L
T °ON NN¥ °TEZT€ 31Vv0 NO ‘1004 LIS LV ¢ VIO JOLIVHLINOD AQ 1S3L 804 viva
0£:02:01 £68/762/11 W3LSAS AdLNI OHV HOIL3N03¥ viva 31VINJTLEvd

75

- A



L

200447 T 100+8€°% T00+E£5°% 100490°5 T00405°9 200+20°T 200¢+G0°T 200+9T°T (HING/9M) G307Q/MT
o15°962 6107632 £1£°182 6L48°L92 018°952 320-1£2 1247022 ©L0°86T (HING/SH) SSYW "HMI
4000-02 000°ST 000°0T 000°9  00s'2 0521 000°T  §29°  (SHO¥DIM) ‘VIO 0.8
(031Y10dVa1X3 38V » HLIM QIMVH S¥ILIVIO LY SINTVA) SINIVA 0ILVIOdHIINI

9£0681°81 0518092-6  NIL1133 03SN KOILYIOUILNI HVINIT mxe

8560591°9 gngeszy-f  NI3i138 0ISN HOTLVIOSYILNI HVIHIT wun

NOLLY1OJU3INT 10d4 QLLTNO 05°€T =050 HLIU 2 39v1S 204 VLVO 03¥ASYIM
ILMIANT O AVIINIS 39V 2 T_ SIDVAS ¥4 SINIC LND wux
NOTLY10JYZINT HOM3 Q3LLTHO §L°ST =050 HWiIM T 139v15 ¥04 ViVO QIWASYIU

Q3ILUIANT 20 YYIINIS ALV T 0 S39ViS 204 SANIOd LND wxx
£T0+£2°7 TI040%°S OTOGL'® OTOHH0°T 900+GY"T §C0+06°2 LOOHL6™ 9004QT°S L00teSTE 200+46T° T (HOHI/BISIAH) C5010/NG
2004TE°9 200+€T°T 200400°T 10048£°L 000+Tb L TCO+£L°9 T00+LL°C 000+6L°@ T00+0T76 20045272 (H2HE/9:0) GS010/K0
00-92°E T00-9E°Z 000+0€ T 000+95°2 00040974 000+£8°¢ TOO+ET'T T004@H'T T00469°T TOOHLS'E (SNOMDTH) VIO HY2H "039
200-15'9 200-99°6 100-90°1 T00-91°T 120-L17% 100-22°T 100-§2°1 T00-§2°T 100-82°1 050 > (42:0/89) SSVH “HND
500-56°% 200-9L°§ 200-26°9 200-26°9 200-1679 200-92°2 200-9%°L 200-Lv'L 200-29°L 050 > (40V/H9) SSVH “uNd
300+06°T 2004T2°2 200+€Y°2 200+99°2 T00:69°T 300402°2 2004£8°2 20042972 200+56°2 050 > (HRIO/SH) SSYH KN
S00¢6T°T 20042€°T 2004GY°T 200+8S°T 200:09°1 300+49°T 20O+TL T 2060+TL°T 200+9L°T 050 > (HIV/3W) SSVH "HMD
£6° 10 $9°9v 95°€5 02°89 2168 52719 12°£9 1€°€9 L5799 050 > SSVU 40 Z “HMD
200+06°T TOO+bT'E T00ebT°2 T00+E£°2 000,06-1 TC0+6T'T 000+59'9 T00-SL°» 000+0L7S 200¢19°1 39V1S/MINO/SH
00°% 99° 59 6o »0° i £, w0 s ec°c (S4) SSVH
0°2/58" £s° 10t 991 £4°€ 81'9 92°6 06°€1 §L°sT 6T 8l (SNO¥IIH) 050
ot 6 e L 9 s Y £ ] 1 *ON X3GNI 39Y1S
¥3Ld oS s 9 58 v £s 28 1s 3H0T243 39V1S HOLOVHI
SNONATH 0°0L = YILIMIWVIO 31TLHVA “XVH M2°NI/W900°T = ALISNIG 310I1¥Vd QHNSSY
-§JIHVNAG SHAT NO drDHO XSYL 3HL O SNIGMOJOY 3u3H Q31Y1N01vD 38V SHILIUVIQ DIWVNAGDHIY
31vH JTLININOSI 40 Z 4726 LY ONITUHYS
HING/SH 200+82E5°Y HOV/9H 20045669°2 47H0/89 T00-8086° T Tov/d9 100-L621°T = SNIGYOY SSYH “21¥3
0" = O2H 06°L1 = 20 0L°6L = 2N oor =03 g2'1 = 209 (1N39Y3d) NOILISOdHOI SY3 Aud

9K 40 SIHONI 0%°L2 3 3uNSSAUd XIVIS

NIK 00°% = NOILVNG ONIdHYS

WU S

(3 2°£L1) 4 0°15E

= FUNLVYEIGHIL NOVLS

o4 30 NI 221" = doud 38NSSIUd  HOLIVAHI

(3 2°4L1) 4 07188 = JuNLYYAAHIL HOLIVAHT Wiy 21g° = divanold YOLIVAHI

ohLe’ 0000°T 9530° 981 °
098" on62” $G20° 992 s
009%° 09LT” £980° »92 9
06%%" €300 ££50° 92 s
08%8” 06Co" 65L0° %92 b
6o1Y” 0000° 85¢0° 492 £
0LsYy” €oco” €521T” %92 e
0coz” 0000”7 eg9t” %92 1

gI1v)  dChNd  “RVIG §13r°ON 3SYiS

82t :¥012¥4 SHITVIS d0 HOLIVAHI € SNdvH 313004

0 :0I 135S 3i1vid N3ISH3ONY :3dAl

NOILVHIITVD QY NOILAIYISIC HOAIVdWI
@'g6  1CH '200T =k15 G3 Q3ZITVHUON S1H310dHID SV #xw

GOVIT :SINFWI0D HNY
1OJINISCE¥34 1531 "d°1 :§IN3iNIDD 1S3l

z "ON HNY *teLIf  3LVO NO *1004 3135 1V * V39 EJLTVHLLOD AG 4S3L &G viva

0g:02:0L

£8/62/11

H3ILSAS AHINI CiV NOILIN03Y Y4Y0 ILVINIIL8Vd

e
~



r

-—
b i

2004503°S 200+93°2 200495 T 10049979 000+bS"L T00468°C 1C0+69

9gh EhT  L81°00T 2WL'E9 ece”
000°9

#600°02  000°ST 000°01

166°%¢
0co" 1

181°L€
0se°1

€ EL9°1Y
$05°2

(921V104Y3LX2 YV » HLIN gUVH SEILINVID

LLITHLS'S

MOILYI0dYILNT KOd¥d
HOTLYI0JHIINT HOBS

210405°% TT0415°T 0T0+68°C 6004T6°T GOD+LH*9 BISHLITY G00+439°€
1004998 T00+61°2 T1004LT°E 00046176 100-1v°2 Toc#Ll’L 2004%0°2
100-€£°% T100-25°9 00049T°T 00045172 000+ST°H CCO+I379 T00420°T
200-1°1 200-1%°1 200-14°1 200-53°1 200-52°T 200-9%°2
£00-6.°9 £00-0%°8 200-20°T 200-01°1 269-01°1 200-9%°1
100+19°2 T00+€£2°E 1C0+T5°€ T0O0+SIY 1004€3°H  TGU+ES'S
100+65°T T00+435°X 100+€E°2 T00+415°2 109+¢36°2 10.+EE°E

88°§ 99°9 L0°9 e 2L°€ 56" 11
100+19°2 000+12°9 0004£8°9 0G0+3T'E 200-13°9 TooHlE°T T0C+U9°E
29 ot’ it q0° 00° 2’ e5°
0°2/L%° Ly 06° €1 90°¢ L5°'S v8°8

(129 6 e L 9 S Y
¥31114 s s 95 sS s &S

SNOYIII! 0°CL

§3131vIQ 312T4dvd “XVH

2359200°€ N3L39 0

Q311IK0 §5°CT =050 H1Ii1 ¢

‘g 100+2T°2  (WONG/SH) gs01e/1a
568792 (H2:0/8H) SSYH “HNJ
629 (SHOHDIN) *VIQ "G4S
1V SINTVA) SINIVA Q3ILVIOdUILINT
350 HOLLYI04HILNT YVINIT nxe
¢q9v18 04 ViVG @3NSV

G31¥3A4I 80 EYIINIS 3y 2 1 $39v4S 804 SINIOd 1N xxx

Q311110 <2° %1 =050 LN 1

135718 €04 VivO 02uNSvaU

Q3Ly¥3ANI 8D EVIINIS 34V 1 0 639V1S 304 SINIOd 1NJ xx#

200425°G ©€0045%°1 LCO%LT° 2T
10049279 <00#uL7C 230+4£6°9
100+9E°T 100+£5°T TCo+0%°€
280-20"% 200-C1°% 00-L67%
200-6£°2 2008-5%°2 200-56°2
100+02°6 100¢L5°6 c00+HT°T
100455°G T00+0L°S 10044479

9581 €761 ty°52
000+EL°% T00+08°T 20C+IL7E
90° 63” 28]
65°21 P A £5°91
£ 2 1

2S 1s 3HO0TJAD

(WIHa/E3ICIN 02010/7N0
(1232/<1) GS010/40
(SHOEDINH)*VIQ Hvd 039
50 > (42H3/E3) SSVH “RKND
05a > (4I¥/¥3) SSVH "HD
650 > (HJHA/SH) SSVH "WND
050 > (HIV/SA) SSVH "W
0§48 > SSYW 0 Z “HND
39Y4S/1N0C/8R

Sil) SSYH

(SNOYIIN) €53

*ON X3AHI 29ViS
39Y1S ¥OLIVAHI

‘W3 NI/KS00°T = ALISNZQ 3712I14vd Q3HNSSY

*§IIHYNAQ SHAY KO dNON9 NSYL IHL OL SHIGHODIY J¥3IH 0ILVINITVI 3V SUILIAVIA DIHVNAGOUIV

WOHG/9H 20046653°% WIV/9d 2004936872

LA = O2H 06°LT = 20
o4 40 SIHONI 0%°L2 = 23NSSIUS HIVLS

NIW 0§°2 2 NOILYANG SHINDWYS

17113789 T00-%611°2
0L°6L = TN 00" = 02
(3 2°LLT) 4 €°168 = JUNLVHISHIAL NIVIS

31va STLININOSI 40 7 §°STT AV ONINCIVS

02'T = 202

(3 2°221) 4 07758 = 3dNLIVY¥3dNIAL BOLIVIWI

9H 40 °NI £0T°

40V/89 160-2292°1 = SNIQVOT SSVH “JVD

(1H32834) NOILISOdHOD Sv9 Axd

= dOYa 3ENSS3 POLIVAWI

W4ov 28£° = 3ivanold YOLIVIHI

ouLe” 0000°T %5207 951 ®
0z9g° 1LY $530° v9e L
0058”7 09LT° €5£0° ©92 9
059L° 000" ££50° 92 S
053¢” 0000° 65L0° 992 Y
£oivb” 0300° 8%60° 992 £
00y’ 0500° £521° »9e 2
cele” 6000° ez91° 92 1
g1ivd  &.ind  Chvie S13r°ON 39VILS
£82°1 £ 2012V4 SHITVIS dd BOLIVSUT € XuvW :130CKH
0 :QI 135 31V1d NISHICNY 332AL
MHOTLVEAITVD QY NOILdI¥IS30 UOLOVAHI
g'g6 10N *Z601 =HNS 03 G32TIVEIN SLNIHCHN0D S
STUIT :SIH3
133171503434 463L 'd”X 1SIHEK

-oH NNY ‘T9LIE 31YO KO 41004 3115 4V °

cg:02:91

fes62/11 W3iG1s Mdind

Y39 ¥CL2Ydlnod A 1s3l w34 viva
Qv H0110n0ad Vivd JIVANIILYVd

77

y -

[



-
[P
Lr . .

-

1
200+9%°€ TO0+T9°T T00+T9°T TO04IS*H 200¢€8°T T00429°L 200+48L°% 2004.8°C (WING/IH) s010/40
162°0L8 ©95°6SC 92£°6S0 SEH°6HY 656°608 T62°£EL 6£G°L69 L2T°129 (WONG/OH) SSVH “KND
®000°02 000°ST  0CO°OT 0Q00°9 005°2 052°1 000°T §29° (SHO¥IIW) "¥IO °.1S
(Q31VI10dVHLX3 3HY » HIIM QINYVH SHILJVIO LY SINIVA) S3INIVA 0ILVIOLYIINI
. 1£0165°4LT £65235£6°8  NIIMLIE QISN NOILVIOLNILINI UVINIT awx
HOTLVIOJHIAINT WONJ 03LLTIHO TY°tl =050 HIIM € “39V1S ¥0d VivDd QI¥nSv3aW
Q313TANT EQ dVIINIS 33V 2 T S39viS 804 SINIOD IND xxx
HOILVI04d31NT HO¥d GILLINO 6T°ST =050 HLIIM T “39vVIS ¥04 viva a3ensvaul
QILYIANI ¥D ¥YIIHIS 3uV T O S39viS ¥0d SIHIOL 1ND wxx
. £10+898°2 2T0490°2 TIOHGE'E OTO4ET'E 6004€L°T ©C044S T 200+422°T L0O0+b6°E §00+20°2 L00+66°2 (WONA/u3EINK) CSOTa/NT
£00456°T 200+6Z°C 200+£H°E 200+4C6°T TO0+£6°L TCI+LT € 000492789 T00400°9 T00-£9°% CJC0+LL79 (H3HO/SH) C201Q/HT
100-19°€ T00-90°Z O000+4G2'T 000+62°C GCOO+H% ™% COC+0T L TGI+60'T T00+484°1 100+£9°1T TO0+IS°E (SHOJDIW)"VIO NV3IK 039
100-95°2 100-€0°€ T100-S£°f T00-39°€ T00-TL°€ 100-HL°E T00-HL°€ 100-92°€ 100-9L°¢F 050 > (43HO/¥9) SSVH “HND
100-£6°T T00-08°T 7T00-£5°T T60-91°2 1iC0-12°2 1¢0-€2°2 T100-£2°2 100-%2°2 T100-%2°2 050 > (43¥/49) SSVYW "HND
200449°6 2004€6°9 200+99°L TO0+63°8 <TOC+eH'® 2(0165°9 20045578 T00+09°9 200+09°9 050 > (HJHOQ/SH) SSVH “WND
200455°C 2004£1°6 TCO0+935°9 TCO4LE™H CTOD+463°S  200+60°§ 200+401°S 203+31°9 20042179 €50 > (MHJY/SU) SSYH “kNd
9% 9% SL°S §35°C9 05°499 L9 85749 29°L9 267 L9 £6°L9 0sa > SSYH 40 Z "KM
200+428°G 200490°T TO0+SE°L T00+52°9 T00¢H0°2 000+19°S €CO0*SY°T 000+S2°% 200-56°2 <00+90°% 29V1S/HINOSH
69761 09°¢ 65°2 2T°e 69° 61" S0° T 00° L€l €4} SSVYH
0°2/15° 18° L6 6S°1 05°% 96°S £6°9 Ip°ET 61°sT 65°L1 (SNOYIIK) 0s0a
[} [ e L 9 S L4 € [ 1 “ON X3aNI 39viS
¥3a111d 8s LS 9s S5 %5 £S 2s 1s 3NOTIAD 39VLS UOLIVARI
SHONIIH 6°0Z = ¥ILINVIG ATITLUVd “XVH "HI"NI/HS00°T = ALISN3G 31JXidvd QIUNSSY
*§ATHVHAQ SHAT NO dNO¥S XSVL JHL OL SHIQNOJIV I¥IM QILVINITVI 3¥V SUILIWVIG IIHVNAGOU3Y
: 31vd JIL3NINOSY 40 Z §°66 1V ONITSHVS
HING/9W £0049592°1 WIV/9:! 200491857 L 4INC/89 T00-2085°S 40v/u9 10C-8£62°€ = SHIGVOT SSVH "J1V)
oy = O2H 06°LT = 20 0L76L = 2N 60" = 02 02°T = 200 (1M33d3d) NOILISCdHOI SVS Add
OH 40 SIHONI 09°L2 = JUNSS3ud AN2VIS (D 2°4LT) 3 0°TSE = FUNLVYIHIL HIVIS 9H 40 "NI I6T" = d0O¥Q 3UNSSAUd ¥OLIVIWI
NIK 00°9 = NOILVHNG SNITJUYS (3 2°2L1) 4 0°TSE = IUNLYYISHIL ¥OLIVAWI WAV SE€° = 3LVAEMOTd HOLIVIAI

abvLe” 0000°T &520° 9a1
025E” [ 1.X $520° 92
0098 " 09L1" £4550° 992
csec” 0cca” ££50° %92
[ 3n 0000° 6S40° %92
00TH” 0000° 8v60° 992
[P 000" €521 992
050&” 0000 8L£9T" 492
GIT¥d  dOWN)  "HVIQ S13r°"ON  39viS
L82°1 180L3Vd SHITVIS dd £0LIVdAHI £ M¥VH 300K
0 :QI 135 31¥1d N3ISYIANY :3dAL

HuMsTNnoOohD

NOILVECITIVI QNV HCILdI¥IS3Q ¥0LIVdHI

8°86  iION /00T =HNS OS5 G3IZITVHUION SIN3NHOJIHOD SVI %
SS8IT :SIN3LNID Knd
HODITISNY3S 1831 d°1 :SIN3WI0D 1S3L
TCHOHAY fTOZIE  31VO KO 1004 LIS 1V ¢ VD E0LDYA4N0D AQ 1931 €04 vivD
£8/765/11 WILSAS AYLHI CiY HOILINGJd VAVO 31VINIILldvd

78



.

[

200495°T 200+21°T T00+18°9 200492°T 100456°9 200+42°2 200465°2 2004627 (MHINOG/SH) gso1a/Ko
€69°008 O0T19°¢3L [LSE'S9L QIO THL £0L°TTL 99%°1L9 £90°L59 C6G°£55 (HIA/TH) SSYH “HN3J
%000°02 000°ST  002°01 000°9 005°2 0621 000°1 a29° (SHONIIH) "vIa “OiS
(QILVISAVELXT JYV » HLIIM 02NAvH S¥ILIUVIA LV SINTVA) SINIYA 031VI0J¥IINI
NOILVICJN3INI HOH¥d QILLTNO 65" %1 =060 HLIM 2 ¢39V1lS B804 ViV0 QaENSY3H
O31U3AND &3 ¥VIIHIS 3uv 2 T S39VIS ¥03 SINIOd 1NJ wxx
NOILVICAYILNT HeHd G311IR0 6£°6T =060 HIIM T ‘*39VIS ¥0d YiVQ QzZunsvad
QILEIANT EO ¥YIINIS 3¥v T O §39V1iS 04 SINICd 1ND wxw

€TO+EH"L 2TO42ZHT TT0+61°2 0T0+68°1 600465°T <C20+485°9 0045976 ©00+2¢°T SACHHLTT 90L04€2°6 (M3HC/¥ITIAN) A3010/NT
£00+468°T 200469°2 200452°2 T00+%1°6 10046572 C00+6E°T 100+69°9 200402°% T00-62°H 2C0+02°2 (13H0/CH) CS010/40
100-69°€ T00-€£T°L 000+92°T OOO+TE S 0CO+6%'Y CotoE L TCOPTI'T 15045971 100429°T TCO+95°¢E (SHONIINY VIO KV3H "039
100-6%"2 T00-268°2 100-£0°€ 100-9T°¢ 160-%3°¢ T100-51° 100-0%°€ 160-Z%°€ 160-4b°S - 050 > (4510789} SSVH "kAD

100-9%°T 100-59°1 100-2£°1 100-68°T 100-63°1 109-95°T T100-66°T 100-£0°2 100-€0°2 050 > (42V/H3) SSVH “HNI

200+0L°S 200459°9 2004679 200432°¢ 200+THTL 20C+99°L 200+9L°L 200+56°L 2C0+56°L 050 > (HIHO/SH) SS¥H "W

200+4£E°E 200+LL°% 200+92°9 200422°% IOlLLiTH 2C0tGy°H <T00+6G°y 2C0+69°% 20044597 Y 050 > (WIV/SH) SSVH "HAD

99°19 28769 90°SL 1 8L 3708 5928 L1°y8 §0°98 90798 0sQ > €SYH 40 Z MM

200+02L°S TO00#bS L T00458°% 100468°2 T00#¢8°T TOL*iv°2 1024237 100+4£4°T 200-%0°% 200+62°T J9YLS/HINA/SH
291 an’e 6571 66’ 29 cs’ [ LS” 00° $3°Y (o4} SSYI
0°2s2s° s 66° 91 HE°€ €39 €076 65°€1 6t°4l 51721 (SNOYIIW} 0SC

ot 6 4 L 9 S K £ e T *ON X3ONI 39ViS
¥3ILIId es is 9S sS 4s £S 2s 1s INO0IIRD JOV1S HOLIVdHI
SHOADIH 0°6L = ¥ILIWVIA 310114vd “XVH *HI°N3/K00°T = ALISN3A 312IL¥vd Q3HNSSY

*§ITHYNAG 911 HO <nodd Nsvi JHL OL SNIGN0JIOV 33K QILVINIIVY 3dY SY¥3ILIHVIC JIHVNAGOYIV

31v8 JILININCSI 40 Z €786 1V ONITdHYS

HINOQ/9U 2004TIH2°6 . WIV/SH 20040H0%°S 20/49 100-£920° % 247¥/89 100-5198°2 = SNIGVO SSYH "01V2
co° = O2H 00°8Y = 20 00°08 = ¢H 09" = 02 02°1 = 202 (1H39¥3d) NOILISOdWOD SV3 Ada
oH 40 SSHONI 63°L2 = 3dNSSIUd HIVLS (D 976311 4 0°99€ = I¥NLVAIAUIL NIVLS gH 40 °NI §E€T° = dOid 33NSS38d VOLIVIUI
NIW 00°9 = zowrdabu ENITKYS (3 976511 4 0°99% = JENLVASCHAL ¥OLIVAHI WMoY TEET = ILVEMOT4 BOLIVAHI

ovLz” 000°T %520° 981
0e5i%” 0nse” $520° %92
0cse” 091" £5E0° $92
0668° 0200° ££50° »92
£seL” 0000 65.0° 992
cotTy” ceo0” €150° %92
GEQY” 0000° £521° %92
il €200° eLotl” £92
GITVYD  dCnd  HYIG S13F°ON 39vViS
L9271 :¥0LIV4 SHITVIS dO @0LIVdNL € Nyvid :13GC0H
0 :0I 13§ 31V1d N3S¥ICNV :2dAl

~oamFNoO~Q

NOILVHAITYD ONY HOILJINISIA ¥OLIVdKI

2°66 1ON *7001 =unS 0S Q3IZIIVKECN SLNZHOSMHOD SVI #xx
SIVIZ :SLN3L0D KNY
KODITISO4524 4831 “d°1 $§iN3N03 1531
§ *ON Nn¥ ‘1841€ 3iv@ NO ‘1004 3LIS LY * Y32 $aLIVELINGD A9 1S3L ¥34 VIVO W31SAS Agklil GV HOILINT3W vivo 31VINJILdvd

79



[op————
S
- s

200452°2 200+55°T T00+4H°S 200+412°1 20042072 200408°% 200456 % 200495°€ (HONQ/SH) 907a/Ha

HTO+ST T 2T0496°T TTO#6E°H 0T0+5T°€
§50460°€ 200+46L°€ 2004£L°9 200+1IT°2
100-69°€ T00-02°L 0004L2°T GCO0+%L°C
100-20°% T00-£5°% TJ0-467%
100-9£°2 100-59°2 T00-1672
200+4IL°6 £00+50°T €00+5T°L
20049%°§ 200490°9 20045979
69°19 £L°69 HH 5L
20041£°6 200490°T 3200+410°T T00+L9°9

0HT 6631 £50°LL3T £43°652T 8Ly SL2T @90°TSTL 08% 650T 9££°6L0T TEH°LS6 (WING/9H) SSYH “HAD

%000°02 000°ST  000°0T ©0C0°9 00s°2 0s2°1 030°1 829° (SHOYIIW) °VIO "O1S
{031VI0dVEIX3 ¥V # HLIM QINVH S¥3ILIVIA LV SINTVA) SIANTVA a31VI04¥3INT
MOILVIOdHIINI . LOY4 G3LLINO 69°E1 =050 HLIM 2 ¢39V1S 204 YLvQ Q3¥NSV3H
. OILH3ANT B2 ¥VIINIS 3av 2 T S39V1S 404 SINIOd 1ND sax
LOLLYIOJYILNT HOYWd Q3LLINO T§°ST =050 HIIM 1 ¢39Y1S ¥03 VIVE@ QIINSVIH
GILEIAKT €I ¥YIINIS 33V T 0 S39vis ¥04 SIHIOD IND wxw
6C0+T5°C GI0+TETS  C00+99°T L00+HL°9 L0O*T3 Y 20046571 (HONO/7M3SKAN) 0S0T0/N0
T00¢£2°T 200+02°T 200+22°T 2C0+£0°1 200+CT T T00+UL7E (HINA/90) 02010/7Ka
COO*ES H €00+GH°2 T00+2T°T T00+9%°T 1004091 T00+465°% (SHOYIIN) "VIQ HV3H "039
100-92°6 TCC-CH'S T00-69°S 100-66°S T00-19°S T00-59°S 050 > (4240/43) SSYH UMD
160-90°€ 100-91°€ 180-T2°€ T00-42°€ 100-02°€ T00-08°F 650 > (42v/89) SSYH "KND
€00+02°T $§00+#%2°T £00+92° £00+92°T £00+G2°T £00t62°1 650 > (HIHA/SW) SSVH "HND
200450°L TCO+EZ°L 200tSE°L 200+8%°L 200415°2 20049G°L 050 > (HIV/SH) SSVH "HWND
99°6L 557189 L1 LL°68 »1°69 29748 050 > SSYH 40 Z "HND
1094ST°E  T00:01°2 10049172 000+95°S 000+£0°9 203+91°2 FOVLS/LIONG/SH
L0°ST L1 $9°1 't 18 s¢” e 60° £ 0s°¢e i) SSY
0°2/39"° s’ 66° £9°1 Le°e - 60°9 U6 69°%1 1681 g2° 91 (SNOYIIW) 0sa
0t 6 8 L 9 1 k4 £ I3 1 "ON X3QHI 39V.S
¥31114 as LS 95 SS &5 £S s s IKGTIAI 39V1S d0LIVHHI

HING/OW £0045805° T
00° = O2H 00°8T = 20
gH 40 SIHONI 62°22 = JUNSSIAUS NIVIS

NIW 00°€ = ROILVENG SNITNYS

HOY/SK 200+51:8°8

GHONDIM 0°0Z = ¥313WVIG ATIILUVA “XVH *WIN3/WI00°T = ALISNIQ 31DIL8Vd QIHNSSY

*SIINYNAG SHAT KO dnO¥9 NSYL FHL OL SNIQ¥OJJY I¥IN GILYINITVD 38V SY3LIHVIA IIHVNAJOUIY

31vH JTLSNINOSI 40 % 8796 1V SNITdKYS
4380/49 100-1265°9 43¢/82 100-6558°€ = ONIQVO1 SSVH “21V)

00°0@ = ¢H 00° =03 92°t = <02 (1N3D¥3d) NOILISOdHOD SV9 Aya

(3 9°68T) 4 0°99% = IVNLVHIUIL NOVIS SH 40 ‘NI TET" = dO¥0 3dNSS3IAd HOLIVAHI

(2 9°681) 4 0°99€ = FANUVYIIMIL H0LIVdUI w427 92€° = 31VEMOTA ¥OLIVAWI
) ovLe” 0000°T %520° 951
09t cHe2” $520° »92
009g” 09LT” £550° %92
069¢° 0000° £€50° %92
05%%° 0000° €5L0° %92
001H” cooo” 8h50° %92
0€0%° 0300° £521° 92
¢soc” 0CCo” $£91”° %92

ANMEhO~©

GIT¥D  dOaN2 CHYIG S13Ir"ON 39VIS
£92°1 $¥0LIVE SHITVIS 43 £I1IVdil £ NYVH 7300
1] :CI 135 31V1d N3SZIGHV :3dAL

KOILVHAIIVI OGNV NOILAINIS3IQ HOLIVAHI

2°66  1ON /00T =x0S 03 Q2ZITVHHON SLNZ104R0D SO s
GaYIT :SINARIOD HNY
HOJITE5Cdu34 1834 “d"I :SINILI0D 1S3l

9 °“ON NNY ‘T8Z1§ 31vV0 NO ‘1004 31IS LV ¢ ¥O9 HOLOVHLNOD AG 1531 ¥03 VIYQ W3LSAS ABIN3 CW NOILONQ3Y ViVO 31VINJILdvd

80

e ——

[ o



rt.rn
r

570+51°T 210+8T°2 1T0432°H
€00+6T°2 200+0T°C 200+40%°€
100-0£°€ 100-6%°9 000+48T°1
100-£8°2 100-22°¢
100-59°T T100-§8°1
2004499 3200+95°L
200+6L°€ 20040£°%

69°18 L7}
200429°9 T00+£8°9 T00+SE°L
4$9°91 L2°2 68°1
G2/LY” Ly 06°
ot [ 8
¥317114 s LS

WONG/SH £00+6252°T

00° = O2H

gH 40 SIHINI 62°L2 = 3UNSSIdd AIWVIS

NIH 00°%

L °ON RO ‘18L1f

00°81 = 20

= NOILYWNG SHINSNVS

e
| QE——
[P

ZUUtey Y s v alevILe eoutke 1l Sulbril’l 2004UETE COULPIITE T034C0°E (aTG/s:1) 63010740
606°200T £16°0Lo 919°H56 206°1L6 S6H 998 g8b°98L 910°€5L ££9°599 (H2HA/SH) S5V "HAD
#000°02 000°ST ©00°0T 000°9 005°2 052°1 000°1 §29° (SHO¥2IW) °VIQ QLS
(Q3LV:0dYY¥LIX3 YV # HLIM QaMyVH SHILINVIA LV SINTVYA} S3NTVA Q31V10dY¥3IINT
NOILVIOdYIINT HOYd 0311140 $5°2T =050 HLIM 2 *39V1S ¥0d viva Q3¥NSVIH
Q31U3ANI ¥0 ¥VIINIS 338V 2 1 39715 ¥04 SINIOD LND wmwx
10ILVI0SU3INT HOdd ga1131:0 02°»1  =0s5Q HLIt T *25vis 04 ViVE Q3UNSVER
Q3LEIANI 80 ¥VIIHIS WV T 0 S39V1S ¥04 SINICJ 1NJ sxxx
0T0¢2G°% 600409°% COC+LG7L 6G+92°T CCO+6E°T 00#22°1 L004T0°C (1aNI/43C ) Q070780
200+£€°2 SCO+TLT 2034171 TO0+50°L S00eEL°T 20042£°2 200+52°Y (H2H0/9t) GS07G/7KHA
GOO*ELT"2 0GO+HT™Y gco+cat9 10043071 T004€E°T T00#5S°T 100+4£9°€ (SHOJIIW) *VIA KY3d "039

100-55°€ T100-99°% 100-30°% 100-ST°% 100-12°% 100-62°% 100-2&°% 050 > (42:10789) SSVH "HAD
100-20°2 T00-92°2 100-Li°2 1C4-E»°2 T00-9%72 100-Cb'2 100-£5°2 050 > (40v/89) SSVH "W
200+60°9 2004£8°0 I30°iZ76 200¢C5°6 20C+£9°6 2004246 2004076 050 > (HIHO/SH) SSYH "hND
200+£L°H 200+4L1°S 200+3%°G 200+98°§ 200+£9°S 20018°°S 20046L°S 060 > (WIV/SH) SSYH “HND
29°v9 25°0L £0° %L G3°SL 98°9L 09°L4L 00°6L 050 > sSYW 30 % "R
1006874 T03+0H°Y 100:0£°2 T39+52°T 000+HE°6 TO0+5L°T 2004£9°2 3JOVIS/KINA/EH
06°1 £1°1 (3 i’ LI v’ 9L°9 (SH) SSYH
syl 80°¢ l8°4 s¢°® %5721 02°%1 $8°91 (SHOUIIN) 0S50
4 9 S L £ 2 1 *ON X3QHI 39ViS

9 sS S £s 2s 19 3HOTIAD 39V1S HOLOVINHI

SNO¥IIW 0°0L = H3LIKVIA A12144Vd "XVH *H2°N3/K300°T = ALISN3G F12148vd O3RNSSY

<GITHYNAD £i5T HO dNO:Y NSVL 3HL OL SNIGHOJJIV 3U3H 031VINDTVI 3dv SH3L3WVIA JIKVHAGO¥3Y

1vy JILZNINOSI 40 % 2°S1T 1Y OHITdHYS

HIV/9H 200+992€°L 40HA/Y9 TO0-SELY'S 4I0¥/49 100-8002°% = ONIGVOT1 SSVH *2IV2

00°08 = N 00° = 0J . 02'T = U« (1N3JH3d) NOILISOdHOD SV3 Ada

(2 9°687) 4 0799 = 2UNLVYIGHIL HIVIS 94 40 NI §81° = <00 38NSS3Ud UOLIVAHI

(2 9°631) 4 0°99% = UNLYYISHIL YOLIVAHT W3OV 88E° = 31VeN0I4E N1 IVLNT
(L7 0000°T 520° 95T
029t ob6e” ©520° 492
(DL 09LT” £4£0° 592
069¢" 0000~ ££50° 492
0s9¢” 00007 6540° 92
001%” 0000° 8h60° »92
0€0h” 00930° £521° $92
[l 0cco” eg9L” %92
GITvd dGUND  “HYIQ S13F°ON 39Y48
292°1 1 ¥01OV4 SUITVIS ¢Q EDLIVdRI € YuvH :130CH

] :0I 135 31v7d  N3SHIANV :3dAL

MMMV OND

NOIL1VEIITVD GHY 1014142530 YOLIVAHI

2°66 10N *Z00T =knS 05 @32IT%edH S1MI10dU0D SVI nax
GIaIT :SINES0D tind
1OIINISoYLE3d 1631 "d'I $64K3:0D 1531
31va HO 11004 311S 1V ¢ ¥3) NOL3VEINOD A9 IS3L ¥0d viva HILSAS ABLHI Giv 101130338 Viva 31VINDILEvd

81

g

At



rd

-
————
-

20045€°T 1C2+56°6 100408°S TO04LL°9 TOO0+YY"Y 200408°T 20042372 20041672 (HING/SH) GS0NaA/K]

1£0°L465 653°€L5 LIV 6SS bL°GHS TP QTS TL6TLOY L50°HLh €5E72CY (MM
#000°02 000°ST  000°3T 000°9 005°2 051 00" T §39° (SNO

Q/54} SSYH kNI
¥2IH) °VIQ "G1S

(0317710dV31X3 33V » HLID aQIMyvi! SHILINVIG L1V S3NIVA) S3INIYA G31VI0dEILNT
NOTLYI04¥3INI HO¥4 Q311110 L9°%1 =050 HLIM 2 *39viS ¥04 ViVQ 03uNSYIH
QIL¥IANT B0 YVIINIS 3uV 2 T 639V1S %04 SLHIO 1ND xxw

HOILVIOMYILNI KOY¥d Q3ilIKD 6b°ST =050 KIIM T ¢39v1S ¥03 vivd

ozensY3d

Q3LY3ANI &0 8VIIHIS 3V 1 0 $29v1S ¥0d SINI0d 1ND wx=

€10420°G 2T0+9L°1 TT0¢69°T 600+68°G 60042071 £334€6°2 100449 1005972 £0043C°8  S30+%67L (WINA/82T0) 3501a/NG

€0042€°T 200+89°2 2004£L°T T00+46°C 100+19°8 12247£°9 T0sTLH  TD0HL2°Y 200+£0°2 T00+06°1 (u3nassd) GSola/Ma
100-69°€ 100-81°4 600+22°T CCO+vE™C 000+25°% CCotbYy L TO0¢2T° T T00eSY°T 100+487°1 103¥S°% (SHSYITH) VIO NV34 "039

100-44'T Y00-L0°2 100-€2°2 100-62°2 100-6£°2 130-64"2 T00-LH°T 100-8%°2 106-55°2 050 > (4CH3/49) SSVH THND

700-20°T T100-T2°T T100-T€°T 100-5£°T 105-0b"T 100-2%°T 100-6%"1 T100-5%°1 100-6%"1 060 > (43v/59) SS¥H “HND

200496°€ 200#£L°% CTCOPIT'S 200¢42° 230+9p°5 20042675 200+99°S 2001C9°6 200+£3°S 653 > (W2H3saH) SSYH KNI

2004££°2 20044172 3200+66°2 200+495°€ TGo+61°E 200492°€ 200+TE°E 200435 S00+IY'E 050 > (HIV/SUW) SSVi “HMD

6£°LS 52°89 0L €L 05°5L eL el 9£°08 95°18 63°18 20°%3 050 > SSYH 40 Z “kNd

200496°C T00+£5°L TO0+6L°E 100+62°T T00¢92°C TCO+IT'I 000+1£°8 000+TE"2 T00+8H°T 200+IT°T F9V1S/HINT/IN

29°9 £9°1 29” L2 65" 537 eT”° 50° 2t” 02 (€Ad) SSVH
0°2/25° 2s° 66° 29°1 95°¢€ 60°9 e L9°£1 6481 63°81 (SHOEIIN) 050

1) ¢ 6 e L 9 s L4 £ < 1 *ON X3CGHI 39ViS
¥31114 s S 9S <5 %S £S S 1s 3INOTIAD 39Y1S d01IVdHI
SHCYOIM G°0Z = H3IL3WVIA F10ILdVd XYM *H3°NI/HO00°T = ALISNIC 310T1dvd QINNSSY

*GITHVNAQ SHAT KO dNONY NSYL 3HL Ol ONIGBOJIV 3Jd3H Q31¥INDTIVI 3¥V SYILIWV

10 JIKVHACOHIV

31vy STLISNINOST 30 Z T°L6 1Y SNINNYS

WONQ/9H 200499£6°9 HIV/9 200425507 % 4210749 100-%0€0°¢ 49v/us T00-T2LL°T = SHIGVO $SYH "IV
00" = OCH 00°81 = 20 00°09 = 2N 00" = 0J 02°1 = 200 (IN3J¥3d) NOILISOLRID SY9 Ad0
gH 40 SIHONI 62°22 = UNSS3ILd NIVIS (3 9°S81) 4 0°99L = JuNIVEISHIL RIVLS 9H 30 NI 2€1° = d0ud 3dNSS38d ¥OLOVARI
NIM 60°% .= NOIivind SHITCHYS (3 9°531) 4 0°99¢ = JENLVY3IdWIL ¥OLIVIHI W42V 228" = 34van0ld ¥OLOVdHI

owte” £000°T %520° st )

026¢” 052" »520° ©92 L

009%° 09LT” £4980° 492 2

0698 ° 6000° ££90° %92 S

0388° 0030° 65L0° 992 Y

coTn’ osco” 6560° %92 €

[T 0000° £52T° %92 2

05087 0000° e£91” 593 1

gI1v)  daind  “HVId
£92°1 :3010Y¥4 SiIT¥2S dO doiIvehl
] :Q1 13§ 31vd

S13r°CN  39Y1S
€ Md4vH :13G0H
NISYIONY :3dAL

NOTLVESITVD GHY NOILdINIS3C YOLSVdWI

2°66 JON *Z00T =WNS 03 GIZITVHECH SINTHCZNDD SYI mxn

&acal
123171c0ey3d 1831 "d'I

2 SL L3 nnY
$SINIILDD 1831

@ °*ON N *‘TeLif 31vC MO €1003 3115 1v * Y29 FOL10Y¥INOD AG 1S3L ¥04 Vviva WILSAS AdINT Giv HOILONO3Y viva 31VIN3I148vd

82

JOw Yo,

-~



M

£10400°2 TI0+00°%
20041076 T00+4Y°L
160-€9°€ 100-80°L
200-65°9
200-00°%
200+15°1
TO0+ST°6
96° 8%
200+41S°T T100+80°2
91§ 1L’
0°2/18° 18°
0T 6
¥31114 es

WONGQ/9U 2004TL6T"Y

00° = O2H

oH 40 S3HONI 0v"22 = 3¥NSSAYd AIVLS

MIM 00°9

0T0+TS°L
100499°L
0n0+52°1
200-04°L
200-55°%
200+2L°1
200+50°1
067 0%
T00499° T
95°
86"

)
s

200450°2 T00+95°H 1C0+95°% 1

&

004LT°T T0J46E€°€ 100459

- T004TY°© 100+65°L
1 0£9°2LT ®81°LST

(WING/il) Q901C/HG
(MDA/SH) SSVH WD
§29° (SHCHOIW) "VIQ °GLS

213YI0 LV S3INMIVA) SIMIVA Q3LYICSEIINT
N23:139 038N KOTLVIOJUILHT EVIHIT sxxn
KH3511436 03SN HOILYTOSHALHE ¥VINIT sxx

¢3974S 04 YivO QIENSVIH
¥0 ¥VIINIS 2av 2 T S39ViS 303 SLHIOD 1ND xx

¢39v1S 404 viv@ QIENSVIH

¥ eY1INIS 3Ev T 0 S3IVIS 04 SLNIOd LND nxx

99y°232 1SL° 912 069°803 $E£0°S0Z 605°G5T €£8L°09
000702 000°ST 000°0T 00079 00§72 0s2°1 000°T
(03LVICAY31X3 MV » ML O03IXEVH SY
€£06200°LT €6062£6°9
£506L56°8 9929996°S
NOILVIOdH3LNI 1Odd 03ILLIMO 29°£T =050 HLIH 2
QI183IANT
HOILVICA¥3LHI WOY¥d 03LLTND 02°ST =050 HIIA T
03183ANI

600+56°S S00+L6°H L00+LO'H L00eIH"2 G00+65°€ LCO+TL°L £00#6%°1
100+C5°€ 10048272 C00+£L"8 100499°T 100-Tv'S 200+5L°T 20041€°€
000+0C°T 0COtLb & 000+0C L TOCCT'T 100+€5°T TCI+EF' T T80+6H°€
200-23°6 ©C0-0L4°€ TOU-5:°8 <CG-C0°6 200-G1°6 <90-51°6 <200-0976
200-65°h 200-82°5 CLI-I¥'S Z0C-Lv’S 200-65°6 209-56°5 <200-28°S
200+C5°T 200466°T <TO04CI'T 200+490°2 200460°2 3200+60°2 200+03°3
20045T°1 200#TT°T COO1wS'T 200452°1 2004£2°T 200+22°T C00ELT
187 9% §H°LY ¢y 027 6% 6864 05°6% ©eU2s
T00+TI°T 000458°S COO+9% T 00642672 200-26°2 T100430°T 200400°%

oL b §0° ot 00" 1 £3°9
09°1 0g°€ L6°S 46°8 LA 02°St FUMA

L 9 5 Y 3 2 1
98 ss 4s £5 2s 15 3ND12AD
SNOMDIM 0°0¢ = EILIWVIG I1DILHVd “XVH

(HING/83TINNH) 02010/M0
(W2HO/SH) QS0Ta/Ha
(SHO¥DIN) "VIO NY3IH 039
050 > (421107831 SSVH “HND

€5Q > (427¥/u9) SSVH “HRD
©50 > (HIHG/9UH) SSVH “WNJ
050 > (HOV/SK) SSVW “HND
0sa > ssvil 40 Z RN
29V1S/HINASH

) SSWH

(SHOYIIW) 050

*OM X3QHI 39ViS
39V1S HOLOVdHI

*H2°NI/H200° T = ALISH3A 312TLdvd aIHNSSY

= NOILY3NG SNITCWVS

*GIIHVYNAG SHNT HO <NOU3 NSVL 3Hi OL ONIGHOJIV 3HIH 031VINDIV3 3uY S¥313WvI0 JIWVNAGONIV

31vd JTLINIXOSI 40 % 9°86 1V SHITGNYVS

WIV/7Sd S0043HHa°2 40HG/E9 T00-T%E8° T 49¥/E9 160-STTTT = ONIGVO1 SSVH ) o)

00°81 = 20 00°08 = 2N 00° = 03 02°t = 20D ( LN22¥3d) NOILISOJHOI SV A¥d

(3 T°141) 4 0°09% = 3uNLVH3dHIL VIS S9H 40 °NI THT™ = dodd JUNSSIUD VOLIVANI

(3 T°ILT) 3 07098 = 8ALVEICHIL H0LOVARI W4IVv 2LE° = JLvaM0ld BOADVARI

ov22°  ©0800°T o530 9SIT 2
6265° Cv62° 95200 992 L
009¢° 09L1°  £9§0° 992 9
0662  0000°  ££50° %92 g
0SeE° 00007  6510° 992 )
Q0I®°  0208°  ©%60° %92 £
ocob.  0C00°  £53T° 992 Fl
9S9g” 0000  BE9T° %92 1
GIIv)  d3iN)  "WYIG S13r°ON 39VIS
82°1 :8019¥4 SIITVIS <0 ¥OLIVEHI € MavH :3CW
[ 10T 135 31V1d N3ISHICNY :3dAL
MOILVEGITYD ONV NOILJINIS30 ¥OLIVAHI
2°65  AON #CaT =H1S €3 C3ZITVAEIH SLI 22003 SYL v

8J2I7IS02E3d
& -G g (13LAL 31vC KO “1C34 3LIS LV ¢ N3O 8
62:03:¢T i6/62/11

ore Ly

[aa)
[>o]

¥



LA

[ H

£T0+01°8
£00+70°2
100-19°¢€

200+¢90°9
ey ot
0°2/18"

0T
¥UITA

2T0+££°1
200+€H°2
100-%0°L
100-%9°2
100-09°1
200+£0°9
200+499°¢€
L2 €S
100+6L°9
L1°1
18

6
s

'2HO/9A £00409ET°T

e0° = OCH

9H 40 SIHINI 00°L2 = 3dNSS3IUd XIVLS

NI

00°€ = ROXLVANG SNITdWVS

-
- s

200469°2 T00+20°G T00+20°G TO0+59°€ CO0+T1°2 Z00+3E°E 200+0%°E 20044272 (HONG/9UW) Q9070/Ka
9uE°6L8 1067673 $S0°L50 05H 958 262°68L 6I8°0TL HB5°9L9 §S2°229 (HINA/SH) SSYKR ‘WD
#000°02 000°ST  G30°CT 000°9 035°2 05¢°1 0001 §29° (SHOYJIH) VIO "ais
(QILVICIYYLXT 3HY * HLIM Q3USVH SAILIUVIO LV SINTVA) SINTVA (31VIODYILINI
09v5EE LT €691£68°¢  N3JML38 035N NOILVIOSUILNI HVINIT mxx
€£591468°8 £0225€6°6  H3IML3T QISN HOTIVIOLUILNT YVINIT xxx
NOILV:04E3LNT CYS Q3LLIND Si°El =050 HIIM 2 *39V1S ¥D4 Y1vO 032NSV3H
03LYIANT B0 ¥VIINIS 38V 2 T S3I9VAS %04 SINICH 10D xxx
NCILVICL¥IINT koY) 03LLINHO £1°ST =050 HIIX T ¢39v.1S ¥04 Vi¥Q G2¥NSVIU
QILYIANI HO ¥VIINIS 34¥ T 0 S35VLS 804 SINIOD INJ xxx
TTO+ZE°E OTO+6%°E 600+59°€ O9CO+H9° T GCO+£B"H L00+1H°9 £00+90°L L00+L6°1 (HIG/U3CHNAN) GSOT0/Na
200+4EE°€ 2004812 200+¢59°T TCO-0E°€ T00-83°% T00+59°6 200425°1 200+L8°Y (HzHazci 6eo1a/u1a
0004621 000462°2 000¢3%°% 0CO+22°L T00+60°T T00+2%°1 100+29°1 T00+8H°% (SHOYITH) “VIAQ HY3IH "039

100-%6"2 T€0-52°€ Y00-S5°f TCO-€£°€ T00-££°% T00-L£4°€ T00-9L°€ 160-C8° € 050 > (42:a/89) SSYH “HNd
100-64°T T00-26°T 100-§1°2 T03-S3I°% 1¢0-93°2 100-92°2 T00-9u°e 1C0-0€°2 06Q > (JIV/E3) SSYH THND
2C0+3L°9 TOO+EH°L 200+421°€ 200¢55°Q 200:S9°8 200+¢C9°¢ <TI+69°8 050 > (HIHO/SH) SSVH "kl
2C0+£0°% SO0Dt0S°H  20C426°% TI5+TITS  200+401°G  200+01°S COO+I2°S 2G0+L2°8 050 > (HIV/9H) SSYH "HND
52769 $5°59 [0 ¥4 SL°EL 9L "SL 9z°6L 28754 Y9 9L 050 > §SYd 30 Z "KkN)
T00+£T°L TO0+06°9 TO0+£2°h T00-06°§ 2C0-02°S 000+22°S 000%L2°6 200+59°2 29V1S/HING/SH
£2°1 61°1 €L 00° 00° 60° 9T LSy (SH) S5V
L6° 65°1 62°¢ -3 06°8 9L°eT £T°S5T £e°L1 (SNO¥IIW) 0SQ
e L 9 E Y £ c T “ON X3aQHI 39vis

s 9s sS %S £S (2 1s 3N0T3AD 39V1S UOLIVINI

NONDIM 0°0L = ¥ILINVIO FTIILEVd “XVH *HIN2/NS60°T = ALISN3ICQ 31II1UVd QIHNSSY

“SIIHYNAQ SHNT NO <NOY¥9 MSYL 3HL OL SNIGHOJIV 3¥3H Q3LVINITV] 3JaV SYILINVIO IIWVNACOUIY

21VY JILININOSI 40 Z §°66 1Y QZanr<m.

i HOV/9W 200+8£L8°9 20N3783 T00-9556°% 4I%/89 169-8£00°€ = SNIQYO1 SSYKW °“2Iv)
W0.0A = 20 00°0% = 3H €3 = 00 02°T = 200 £ 13233d) HOILISOdHOD SV9 ANa
(3 T°TLT) 4 0°0%% = JUNLYEIINIL NIVLS 94 30 "NI £5T° = dON¥Q 3¥NSSI¥d VOLOVAHI

(3 T°TLT) 4 07098 = JuMIVHIMHIL EOLIVAHI H4JY GZE€° = 31VEMOT3 HOLOVAHI

Cnee” €2C0°T ®S20° 981
039z Gu62” 4$926° 992
Co9%° CoLT” £6080° 992
&G $280° ££60° %92
[3 0030° 65L0° 492
coty” coco” |v60” b9
CE0Y’ ceed” £421° $92
059¢° 0239° e£9T1” %92
61TV dC.iN3  "WVIA S13r°ON 39viS
492°1 $¥010V4 S::I1V3S g0 cOLIVelI € AIVH :T3IGCH
4 :01 135 31V1d N3IS¥3IAHV :3dAl

AN TINONO

HOILVZCINYD CHY HOILdIYIS3AG #OLIVANI

2766  LON *Z00T =WNS OS5 QIZITVHECH SINZNOJHOD SV3 wxw
S3vIE :SIN3EO3 HNY
NO31MIS0¢a3d 1531 "dTI :SIHTN0D 1S3L
6T ‘CM UNJ CTELIE  31VA KO 1001 LIS IV ¢ YLD «B1571N0D 4 1501 u0d viva
L1000l £0/62/11 WILSAS AdINd Qiv LOILINQ 14 VivA 3LVINCIidvd

84

[ SN SR Y.



2T0+69°9 TT0+L9°2

2004L49°T T00+46%°Y

700-29°€ 100-£40°L

200-61°2

200-€€°1

100+20°S

100+50°¢€

19764

T100420°6 100+52°1
2L 1 £y°
0°2/18° 1s°

ot 6
¥3L714 8s

R
$
ik
[P
s

|

T00+51°2 T00+S6°T TCO+TIT 2 100+8T°E 100+49%°T T00+3L°C 100+6€°€ 100428°%  (WINQ/IH) 0s010/1a
$98°26 25E° 05 9:L°93 095°C8 150°0L §95°69 LS0°€9 919°HS (HONG/SH) SSVH KNI
x000°02  000°ST cco-oT 000°9 005°2 [FE-TANS €301 §29° (SHOEIIN) "vIQ “0iS
(Q3LYICAVELXI JUY # HLIM QIUVH SyILIYIA LV SINIVA) S3MIVA 031v10d¥31INI
KOILVICJYIINI HO¥d Q3LLIKO Bb €T =060 HiIM 2 ‘39VIS ¥04 Yiva Q3¥NSY3H
QILUIANT ¥O ¥VIIMIS 3av 2 1 639Y15 ¥O3 SANIOd 1ND wxx
NOTAVIOJYILNE 084 Q3LLIND gr°sT =080 HLIM T ‘39ViS 33 ViVE Q380SVIR
QILYIANI 80 ¥VIINIS 2@V T O S39VLS €03 SINIOd 1NJ wxx

0104692 6C0406°T ©00+L6°9 00+Ly T LO00+E6°T LCO+92°Y GC0+402°2 SQ0+LE7¢L (HDHQ/YITHAN) G2070/NT
T00+4£2°2 100+402°T T00+3T°E 19045672 10042E°T T00+L%"9 T60-%6"H TC0+49°1 (H2HQ/SH) 0s010/10
000+52°T €00#63°C CCO+ER'Y $35+63°L 100+60°T T004£4°T 100429° T T06%°C (SHOYNIIN) VIO K¥3H "03S8
200-%2°2 200-66°T <200-9U°€ 30-Ca° L60-SL°€ 200-S8°E€ 200-00°% 200-03"% 050 > (423/63) €SVH “hD
200-99'T 200-20°T 200-26"T 2I00-£1°2 C00-£2°2 200-5€°2 200-§%°2 200-E£%°2 050 > (42¥/&3) SSVH “HMI
T00+L2°9 TC0+59°9 T100+82°L T03+50°0 T004.5°8 T00+19°¢9 100+91°6 T0+9T6 0SG > (HING/SH) SSYH “HND
T00+08°E TCO+ST % T0048E°% 1053+Cah 100+02°G TO0+HL°S 100455°S 100453°S 050 > (WIV/Si) SSYH “HND
9L°19 15°L49 »2° UL ITelL 99" v3 9L°98 02706 £2°C6 0sa > SSYH 40 #Z "KM
000+4§9°6 000+6L°§ 00349179 000+E3” 000+££°2 000+0G°€ 3200-26°2 00041676 3SVLS/HING/OH
02" £ P er” 00" 2t [ be* (S4) SSVM
L6° 68°1 0£°€ 96°5 25°9 0y L1 81°s1 8g°L1 (SHONIIN) 0Sa
2 L 9 s K4 % 2 1 *ON X3QHT 39ViS

Ls 9s 5S bs £S 2s 1s 3INOTIAD 39715 ¥01IVdHI
SNOHIIH 0°0L = ¥3L3WVIQ 271ITL8Vd “XVH *HI°N3/4930°T = ALISN3Q I1ITLdvd Q3KNSSY

*SIIMYNAZ S0 NO dNO¥9 XSVYL 3HL 0L SNIGE0JIV 3¥IH QILVINIIVD AWV SHILIMUVIA JINVNAGOHIY

31vY SILININCST 30 % 6786 1Y ONITCKYS

WINQ/OH 200405107 HIY/9d 1004925179 4ON0/89 200-SSEP°Y 49V/89 200-4889°2 = SHNIOVOT (1111 B2 ) ]
00° = Q2H 00°9T = 20 00709 = N 00° = 03 02°T = 202 (143743d) NOTLISOKHOD SV3 Add
oH 30 SIHONI 09°L2 = A¥NssIud WIVIS (3 T°TLT) 4 0°0%E = IuNLVYIdHIL NOVLS g4 40 "NI TbT° = dO¥d 3¥NSS3Id ¥019IVdUI
NIK 00679 = NOILVANG SHITdWVS (3 T°TL1) 4 0°0vE = 3ENLYAIDWIL ¥OLIVUI WOV SE€° = 3LVAMOT4 ¥0LIVdHI

a4

T CCN ROE fISLTE Eva S ©160d4 3115 Y ¢ VI ESLSVVANCGS 53 LSZL &34 VAVI RILSAS asn

0eL2” 0800°T %5207 951
0z27L” CH62” $520° 492
o005’ 0LT” £020° 992
£59¢° 0900° ££50° »92
0878° 0000° 66L0° %92
001%” 0co0” g550° 992
0E0%” 0500° £521° y92
0s0L” 000" eL9tl” 592
€II¥2  dCuAD  “HUVIO SI377ON 39v1%
249271 $¥0LOV4 SHIIVIS ) dOLIVCHT € vl :1300H
[ :QI 136 3Lvid N3sy3auv :3dAl

M~UMIHOND

HCILVCEAIIVD GV ROILdINIS30 YOLIVAHI

2766 104 #8281 =XA8 €5 QIINVRESH

85



€T0+HT°2 TTO+2E"L
200452°§ 100429°2
100-2L4°¢ 100-%2°L
200-95°L
200-65°¢%
20045471
200450°7
6£°SE
2004£4°T 000+€2°L
s8°2 et
9°2/89° £5°
ot 6
431714 8s

HIRA/OW 200+9988° %

08" = OCH

010+80°4
100489°¢L
000+L2°1
200-889°4L
200447y
200+4¢8° 1
200+60°Y
68°9¢
10045971
L3
001

e
LS

00°8T = @

200+52°2
100-26°1
000+¢H8°0
200-65°3
230-12°§
c00+L6°T
eCote1 1
H2°0%
200-L0°9
00"
£9°1

L
9s

HIY/94 20

0

SH 40 S3IHONI 0%°L2 = JUNSSAUd AIVIS

NIH 00°€

= NOILVENG SNITdWYVS

—-—
b maamea

2004.5°2 TOO+L1°C TOO+8T € TOO+9T"% TLO-<6°T T00+36°L T00+05°9 T00+29°2 (HING/9H) GSOTA/HG

£28°T€2 ©9£°222 €C€£°912 LLS°802 9997951 1% 68T #HL8°08T 926 HLT (HINOQ/9UI SSVH “HND
#000°02 000°ST cco° ot 000°9 06s° ¢ 0G2° 033" 1 §29° (SHOYJIW) °VIQ °0iS
(0ILVICEYELIXT 3¥Y » HLIM OQIHIVH S2ILIUVIA LV SINTVA) SINTVA GILYIOLYILINI

SLTTL LT 6££690T°6  KIZNLIT QTN ROTLAVIOLUIANI &VINIT s

LH09298°% €20.6C9°T  NITILTT Q70N HOILVIODAIINT ¥YINIT 2xx

607h0L66° ZYTLH63s”T HIZL3 G350 HOILVIO48ILHI 4VINIT unn

NOILVICJIEILINT HO2d QILLIND L9°£1 =050 HLIM & “3IUVLS ¥O4 VIVQ GIENSVYIH
QILYIANI &2 YYIIUIS quvy @ T S3971S ¥0d SINIOd 1ND *xx
HCILVICI8ILINT LOHd QILLINO v ST =06G MLIM T *3971S 804 viva Q3&nsvian

GILHIANT 20 HVIINIS 34V 1T 0 S3IVLIS ¥D4 SIHIOC 10D xxx
800+4GL°6 ©C04GL°T OCO+CL™H LLJI4GL76 SOOHLE"H L0O0+£6°1 (HSHaZY3ENN) asonasna
TCO+EL S  TG0+CT € O00+H% € 2004L8°T CO0+%0°T ZO00+TH™Y (13::0784) GI010/10
0GC+ES H CCCtvY "L TCO+CT T T00+9%°T T00499°1 TO0+IS'€ (SKOEJIN)"VYIA HvId €329
260-65°8 2I20-£T1°6 <S00-Tv 6 2T00-9H°6 200-18°6 <COQ-CT°6 0SS0 > (Jd33789) SSVH "HN)
200-12°§ 2C0-€6°G TOQ-{L°§ T0O0-2L°S I50-85°S TU0-S6°S 050 > (43v/83) SSVM “HND
2C0+L6°T 200+460°2 <TOO0+i5I°2 20C+91°2 200+45C°2 2060+5¢°2 080 > (HIHAr/S) SSVH “kND
200+6T°T 200+#£3°T 200:TE°T 2CO+TE°T 200+5E°T <CTCO+9E°T 050 > (HWIV/SH)Y SSYH *HND
52700 £L°3Y 0T 4% SThh 95°G% 8575y 050 > SSYH 40 % “HND
T00+T2°T 0034979 TCO-20°9 0C0+0G°8 <C09-L0°9 200+%9°2 39VLS/HINT/SH
02” 3% 13 »T° 00" SE°Yy (SH) SSvH
{e°% €079 1T°6 L9°L1 8v° ST W LI (SNOY¥JIH) esa
9 1] k] £ < 1 “ON X3QGNI 38vis
Ss s £s s 1s 3107213 39VLS HOLJIVIHI

SHOYIIW 0°0L = ¥ILINVIA ATIILNVL “XVH “HITNI/ZHOD0 T = ALISNIG IT1IILUVL QIHNSSY

“SOIHYNAG SHM ND EnOoug MSYL IHL QL 9HIQN0DIY FYIH QILVINITIVI FHV SYILIUVIA ITHVNAAOUIY

31vd JILJHIAOSI 40 % 0°S% 1V SHINdIVS

94029672 4340789 100-£SET1°2 4ov/89 150-9%62°T = SNIGVOT SSVYW "IV

00°08 = 2N 00° =03 02°1 = 200 (1N3283d} NOILISOGHOD SVI AY¥d

(3 T°TLT) 4 0°0% = JANLVY¥ILHIAL MIViS 9H 40 NI IST1° = dOdO 3¥NSSIUd YOLIVAWI

(3 T°TLT) 4 0°0%E = JUNLVHIHIAL HOLIVLWHI W42Y 02€° = 31VEMOTd HOLIVAHI

oHLe” 00C0°T #$S20° 951 4
0g9c” oL62” $520° %9¢ 4
009¢" 094T" £5¢0° %92 9
698" 300" £250° b92 )
0s5¢” 0000° 6SL0° »92 L
001%° 0600" 8560° %92 £
0€0b” 6Co0° £421° 992 Z
050€” Geso” 6L9T” 92 T

€I1I¥)  4lUN) CKYIG Si13rTON  39Y1S

£82°1 $¥0LIVS S:HITVIS <O ¥ILIVANI £ Auvd 130K

0 10X 138 34VId  N3ISHIANY :3dAL

NOILVEGITVI OGNV KOILldINJIS3A dOLIVIWI
2°66  AON “Z00T =HNS CS GIZI'IVILON SINIHOJKOD SVI xxx

S%3It :S

HODITIC0L:TS 1538 "d°T :S)

ST CCH HNY CTELIE  31YA NO 1004 3J1IS LV ¢ VI9 £O1IvdlN0D 249 1S31 €04 viva
cg:02:01 £8/62/11 HILSAS AMINZ GV NOILJNAJY YLVG 2iVINJILEYVd

86



[S 2PN

- —

T004GE°6 T00+SS°T TOO0+5G°T TOO+ET T TO0¢T6°E 200+12°T 20045G8°T 200+92°2 (HONA/SH) Q9014/KA
SELT9TH  L09°CTY ©TT°60% 9E0°Q0b G58°16f L02°SLE TT0°298 JZHL°9T1E  (HING/OY) SSYW *WNI

x000°02  033°ST  €30°0T 000°9  00%°C  0S2°T  COG°T  €29°  (SMONJIM) "VIQ "OIS
(031Vi04VELIXT 38V # W11 OINIVH SEILTIVIQ LY SINTYAD SINTVA 03LVIOLYIINT
35£989° 21 9204£83°8  N3ITILIT 0350 NKOLILYIOJZILNI NYINIT wxs

HOIAVICSHILNT LOUd QILLIND %5 °€T =060 HLIM 2 “3SVIS €04 VIVO 03&7svad
Q22U3ANL L0 HVIIHIS 34¥ 2 T S39VIS ¥04 SLINIOS INJ wan

ROILYICHEILNT 1084 Q3LLIHO 11741 =080 HITM T  “39VLS ¥04d Viv0 Q38NSYIN
03LYIANT 40 HVIINIS 38V T 0 S39vLS 404 SINIOL 1IND ®uw

CTO+E0°6 2TO0+TH°T TTIOHH2'T 600+55°9 D00+3€°6 LCO+%0°E L00+460°2 900+6€°H LO00¢HT'T G00429°L (WIHA/83TAN) €S010/HE
200409°6 200+415°2 200+£2°T TO0+£6°€ TO00+52°€ C20+G0'9 TOC+Iv'T 000+85°9 10040972 Z00+4L°T (1:5HO/SH) 69010/13
100-4G'E TO0-86°'9 0004%2°T 000482°2 000+4T6'H (50+G2°L TUO+60°T TCO#ZH'T TCO+E9°T T00+235°€ (SMOYIIH) "VIG NYE4 039
100-92°T 100-Z6°T T00-69°T T06-84°T T3C-B2°T T00-6£°T TC0-09°T T00-03°T T00-18°T 050 > (43HQ/¥I) SSVH "HAD

200-56°L 200-§1°6 200-36°6 T00-10°Y IC3-+3°T TLO-%3°T T€e-S0°T 100-50°T 7100-50°T 050 > (42V/¥9) SSYH “1AD

200468°2 200409°€ 200+92°€ 200+35°€ I0S+05°H  TCI060°H  200:2T°v 2C0+2T°H  2004%T°¢ 058 > (M3HI/9H) SSYH KRNI

2004G9°T 200460°2 200462°2 20)+2€°2 ICC+lE°2 2S0I+CETZ  200+00°2 2001092 20041H°2 050 > (MIV/SH) SSVH "HND

19°55 8v°69 15742 g6°9L €632 £0°6L 25'6L 66762 €6°64 053G > SSYW 40 Z ‘HN2

200468°2 TO0+80°Z T004£9°2 T00+52°T 000+09°6 0O0C+I0°T 000+6%°2 T00-95'S 0004¢82°T 2004%0°1 39YLS/HINT/SH
e 66°1 bL* s¢* L2 £0° ) 10° 50° T6°2 (si) ssvi
0°2/05" 05" l6° es5°1 82°¢ £6°5 Q09 ©E' €T 11°51 69°LT (SNONIIM) ¢SQ
0t 6 - ¢ 9 s b 3 2 1 *ON X3ONI 39V1S
¥3IAT4 es L5 9s a5 63 €5 s s 3H01242 39VIS HOLIVLAT

. SHO¥IIM 0°0¢ = HILUVIA I1ITLAYd °XVH *HI'NI/HSC0°T = ALISN3G 313I1dvd Q3HNSSY

*SIIHVNAG 91N KO dNOd9 NSVL 3H1 0L ONIQH0JJV 3d3IH Q31vINDTIVI 3YVY SHILINVIAQ DIHVNAQGONIV

ALVY JILININOSI 40 Z €£°T0T 1Y ONITEHYS

HINWOH 200+6SLT°S . WIV/SH 200+9510°€ 42M0/89 T00-8192°2 43v/89 TOC-59TE°T = SNIGVOT SSVH “J1Vd
Cy* = O2H 06°LT = 20 0L°6L = 2H oep = 03 02°t = 20) (1K32d3d) ROILISOCKOD SY9 Add
SH 40 SIHINI ©0°L2 = IUNSSI¥d NIVIS (3 2°231) 4 07092 = JUNLVAIDHIL NIVIS 94 40 "HI €9T° = dOdQ 3udNSS3¥d HOLIVANI

NIW 08°S = NOILYANG SHINdWVS (2 2°291) 4 0°09¢ = I.UVE3IJHIL HOLIVAUI WAV THE" = ALVEMOTd YOLIVIWI

onee’ 0000°T $520° 951
036¢” orae” 5520° 992
0cge” 09LT” £4£0° v92
[ 33 €3ad” €£50° 92
035t 0000 €520° %92
001%” G200° 8550° »92
[ 0000° £621” %92
0508 ” 0600 gz91° 992
gI7v3  dGiNd  °"HYIA@ S13r°ON 33ViS
482°1 $¥04JVd SHITVIS dO ¥0LIVdUHI £ MYYH :330aCH
0 :GI 13S 3L1Vid N3ISUICHY :3dAL

MMM ON DO

HOIAVZIITIVY GNV HOTLdAINIS3Ig ¥OLIVIHI

£°36 AON *Z091 =HNS. 03 J3ZITVHI0H SINNCIK0D SVI xxa
SIVI® :SIH3ILI0D HNY
HOSITNISCUE3 L1S3L °d'I :SININI0D iS3L
€T "G HAY ‘TOLTE  3LVGC 1O ‘1CO4 3ALIS UV * V3T <IL3VELIN0D g 1§31 ¥0d vive
6I:07:¢7 £8/763/17 WILSAS A¥LN3 Q.Y HOILIAG3Y Viva 31VINJdIidvd

87



- i

200+16°T 200+20° T 160¢02° 9 090+187°4 100-02°T 100+52°T 100+408°2 T00¢11°¢ (WINQ/9W) 0S0T0/HE
919°2TT 691706 515°68 990°18 »10°18  9Ev 6L £€HTLL  £00°99 (H2H0/94) SSVH KNI
#000°02 000°ST 000°0T 00079 00§°2 0621 0C9°1 €29° (SHOWIIW) °v1Q "0:iS
(Q31v104vHLX3 AV = HIIM OINYVH S¥ILWVIC 1Y SIMIVA) SIMVA 031V10dY3INI
1£26090°6 2955145079  N33NMLEY 350 NOTAVIOJUILINI HVINIT sxn
L66%49079 9560.6€°€  H3iL39 gQ3sn HOTLVIO4dILNI YYINUIT wun
NOILVICI¥INI KOUd Q311180 19°€T  =0SC Hilw 2 €39VLS d0d viv0 Q3eNSV3W
QILUIANI EO HVIIKIS 3uV 2 1 S39vis ¥0d S1NIOd LND »xx
HOTLVICJYILNT HoHd Q311110 TH°ST =040 HIIH T *39vV1S EOd viva aagnsyal
Q3LYIANT B EVIINIS 3LV T 0 $39vVis ¢Cd SINICH 1NJ xxx

270+0T°8 TT0#9L°2 01059 T L0O+LL'T 900420°€ LIDHE67L £004£972 L20+LT°8 L00+E3°L S0CHRL"6 (HONO/AZTUNHD G2010/N0
200+80°2 T00+£2°S T00+€2°T T00-LT°T 100-69°T 1€0+C9°T 100+6@°T 200+0£°T 200+16° 1 2dctge’e (W3NS G3010/7KA
100-99°€ T00-%1°L 000+492°T COO+EE"2 000¢0G°H CoCCvTL 10041T°T TCO+S%°T 100+29°T TOO+SS'E (SHDEIIW) VIO Hv3d "039
260-€4°2 200-8L°€ 200-%5°¢ 200-%5°¢ 250-55°¢ 300-L9°E 200-28°€ 209-31°% 250-69°% 050 > (42:13/89) SSVH il
200-65°1T 200-46°1 200-98°2 200-90°¢ 206-99°2 200-%1°2 200-22°2 <200-0%°¢ 200-€2°2 050 > (4IV/u9) SSYH THAD

100+G2°9 TCO+El°L 100497°9 10040179 23+11°8 10040579 10045278 T20+H%°6 200429°1 050 > (HJii0/SH) SSYH “HND

100+99°€ T100+40§°% 1004349 TO00*2L'YH 130+24°H  100+68°Y% 100+60°G T00+405°S 1004G2°9 650 > (HIV/SH) SSVH “HND

€982 56" 1¢ €9°€E 6h°EE 15°¢¢ £L°%% 19t 16°¢% GLTuY 040 > SSYH 40 % “HA3

100462°9 T100+6%°T 000+40L°E 209-0L°% 200-0L°€ COOTO"2 060+EE"E 000+E0°L 100+52°7 200+5€° 1 3IOVIS/HING/SN
69°1 0h° ot co’ 00° 80" 60° 61" -2 52°¢ (S) SSYH
0°2/28° 2s° 66° 291 0 3 50°9 90°6 19°¢T 1y°St 10°81 (SNOYIIH) 050G
0T 6 1} L 9 S 9 € 2 1 *ON X3IONI 39ViS
¥3LId s LS 9S SS P Y3 £ 2s 1s 380X 39V1S ¥OLIVAWI
SHOMIIK 0°0L = d43130VI0 310148vd “XVH *W3°N2/4i300° T = ALISN3Q 310148vd QIHNSSY

+§3IMVHAQ SHAT HO dNodd NSYL 3HL OL SNIOGH0IIV 83N GILYINDTIVY 3V SHILINVIA JTHVHACOYIY

3ivy JILININOSI 40 7 L6 AV SHITdWVS

HONE/OW 200456172 HOV/SH 2C0+L80%° T 42NG/H2 T00-££50°T 40V/749 200-095T°9 = OHIOYO1 SSVH "1V
0y = O2H 06°LY = 20 0L6L = 2N 00" = 02 g2t = 20D (1N3283d) NOILISOJHOD SY9 -1}
SH 40 SIHONI 80°L2 = 3UNSSIUL WIVLS (7 2°T91) 4 0°05L = ENLVYILAIL NIVLS g4 40 NI €T = d0¥G 3¥NSS3¥d HOLIVLHI
NIK 00°§ = NOILVHNG SNINdHYS (3 2°28T) 4 0°09% = 3UNIVEAAHIL EOLIVAHI WJav ezes = 3ivunold YOLDOVdHI

CvL3” 0006°T %S20° 9s1
02%%° 0L62° $520° $92
€59%° 09LT” £980° %92
0698 0c00° ££50° 592
0seg” 0C00° 65L0° $92
001T%” 60C0° g560°  H92
CEOY” 0G600° €621 ©97
0508 " 0000° er9t” 992
QIT¥)  dGiNd  “HYIa §13r-ON 39ViS

£82°1 :¥01aV4 9HIIV3S da BOLIVAIL € MHVH :13CLH
1] :GI 435 31vid N3ISHICNY :3dAl

MM IHNOND

KOTLVHCITVDY CiY HOI1dIN¥JS3Q HOLIVEHI

8°8% JON *#00T =03 C5 U4l vieuo S1NZNCEHID SV %xn
goyIb :S1H3III0D WY
HOD1TIS0uY2E 1631 'd°I 161023403 153
¢z ton K0Y ‘T9L1E 21vQ HO ‘1003 21IS iV ¢ y33 €012v4L03 A9 153L 01 YLV

¢T:07:01 £6/6:/11 HILSAS Auliid Civ 10T15na1d viva 31VINDI18ve




r

£10462°2 TI0+H9°S
2004999 100499°9
100-6€£°E T0C-99°9

260-9179
2C0-4S°€
200+0%°1
100¢91°8
HE° 98
200¢09°T T00+9%°2
L5°2 sy
0°2/9%° ey°
o1 é
¥3LI4 es

WO/9H 200469987 E

0y = O2H

OH 40 SIHONI €0°L2 = JUNSSINd WIVIS

NIW 007

—
H
&

-
o ——

|
1
|
|

200492°T T00+6H°T TCO+6H°T 000+42£°6 T00+15°T 200421°1 20045%°T 100462°8 (WINQ/9H) 03010/:0
0LE° 112 LST°€02 1£6°C2 2557261 LL0°96T $S2°L0T 165°0LT 020°6%T (WINQ/SH) SSVH “kna
#0007 02 000°ST c02° 0T 00079 20§6°2 061 060" 1 §29° (SHOYIIN) VIOG "OLS
(Q3LYI04YELX3 34V x HLIM 0FATVH §5IL3UVIA LY SINIVA) SZAIVA 031V1024¥3INI
646220741 @s0§226°9  N3Ziiad €3S HOILVIOCHILNT HYIHIT sxex
LLTIH589°S 050550T°€  N23ALIS 0280 HOILVIOMYUILNI HVINIT xun
HOILYIOdu3INT 1033 03LLTIHO 0821 =050 HLIM 2 “29V1S ¥dd viva Q3YNSVIH
Q31¥3ANT &3 aVIINIS 3¢V 2 1 S§39VLS 804 SINIOD 1NJ xxx
NOILIVIOJYIINT HONd G3LLIHO 06° 41 =050 HLIM T '35viS ¥04 viva Q32NSYIH
031¥3ANI ©2 ¥VIINIS 3ev T 0 S39VLS ¥04 SINIC INJ xxx

TTO+TH T 600¢8H°€  900+LE°S 2004407, S00¢QT"S £00+0T°9 §00463°€ 20049%°1 (HO10/83CANNY 020710/N0
200¢22°1 T00468°T 100-21°2 1Cos T Tc0-4C°€ 1£0+50°€ 100-S3°L 2C0+L6°2 (HoHA/9H) 0SD10/KHE
0004GT T 000+ET°2 CO00+E2°Y 075465°9 Tu9+u0 T 100+9€°T 109+L5°T TCS4S%°E (SNOEIIN) VIO NV3H 03D
260-Tg L 3260-92°9 280-¢9°8 T20-29°@  c00-TLTe 200-3L°Q T09-16'8 220-146°89 050 > (4219/E9) SSVH TR
200-03°% 3200-LC°% 200-TO0°S 200-20°S <©00-80°S 200-80°S 2¢0-61°§ 3LT-6T°S 0ca > (427/83) SSVH "RND
2004§9°T 200°16°T <I30+¢L6°1 200+26°T CU0466°T 200+00°2 200+50°2 200+H0°2 05G > (H3L0/SH) SSYH "HAD
10041976 200+11°1 260+46T°T 250:ST°T <200»91°1 20049T°T 200+56T°T 200+6T°1 050 > (HIV/SH) SSVH “HND
0472w € 6h $3°18 €0° 1S 297 1S £9°18 9L 2SS 8L°24 050 > SSvd 40 Z "uND
1004292 000+10°9 200-9%°S 0005172 200-9%°S 0Q00+IL°Y 200-9%'S 200+£8°1 39V1S/HINA/SE
-1 138 Q3”7 3 o’ 90" 00" L2 93 (9:3) SSVH
26° 1671 L2 698 25°8 08°21 08741 20741 (SHCHIIW) 050
e L 9 b1 L £ 2 1 *CN X3CHI 39V1S

is 9s ss s £s 2s 18 INOTIAD 39V1S 40LIVdWI

GNOHIIW 0704 = d3LIUVIQ 31011dvd “XVH ‘W NI/HO00°T = ALISN3G 312ILUVd GIRNSSY

+§JIMVYNAG SHND MO cNOED MSVYA 3HL Ol SHIG¥03IY 3¥3H 0ILVINDIVI 3dY SY¥ILINVIC JIHVNAQOU3V

3AvH JILHIROSI 4O % 6°60T 1V SNITdHYS

WIV/9W 2004£052°2 49NG/H9 T00-6889° T J4Iv/89 200-9£€8°6 = SNIGVOT SSYH vl

06°L1 = 20 0L°6L = <N 00° =02 02°1 = 203 (1N32¥3d) HOILISOJHOD SVI A¥d

(3 2°231) 4 07098 = 3UNLVYIdHIL VLS gH 40 NI 91" = d0da 3uNSSIud UOLIVAHI

= NOTLVHNG ONITJUVS (3 e2ren) 4 0°09f = IuNiVH3cH3L HOLOVAWI W49V 0LE° = 3LVHMOTS HOLIVAHI
ohLe” 00C0°T %5207 9S1 k4
0cos” cued” $520° 992 L
00%%” 09LT” €080 %92 9
059" 0C00° ££50° %92 s
(i 050 6SL0° 992 Y
[HACN 03C3° 8r50° »92 £
0ze8»° 0oco” £821° 992 F
1303 0000° SE91” %92 1
@IIvd  dGNN2  “HYIQ S13MCON  3SVIS
L82°1 :3012v4 SHITVIS d0 ¥0LIVDHI € NdvH 7300
0 :QI 135S 3L1vid NISHIANY :3dAl

NOI1VH3ITVI GHY HOIL4I¥IS3A ¥OLIVdWI

@°86 ACN ‘Z06T =HNS 05 CQ3ZITVHICLH SLIHZHIIHOD SV »ax
§19I% SN0 Knd
HCII1ISoUadd LsIL dTL ¢
1o CCH OHNY *TSLIE  31VO KD 1002 31IS 1V ¢ V20 COLSVdINDD A9 1531 EO4 vive
0€:02:07 £8/62/11 H3ILSAS AZLNT CiV KOLLSNC3d yiva 31V1N2I1ldvd

89

¥ s



200+6€°T 200+£5° T 200+00°2 20049£°T T00+IT°L 200420°1 200+43T°1T 20048471
068°L9E 264°8tE 2U9TLIE 620°6£2 @H9°G52 185762l

FUUSE N

[N

HeT1 612 2617681

(HONO/9H) @207a/M0
(H2H0/9:) SSYH “HND

-

-t

%000°02 00C°ST c00°0T 000°9 005°¢ 062°1 000°T 429 (SNO¥IIN) °VIO "Qiv
(Q31¥104VELIX3 3UY » HLIM 0IuEVH SYILINVIO LV S2NTYA) SIMVA GILVI0J¥IINI

6ETHES5°S 1TS9£0°€  H3INL23 028N HOTLVIOdYILNI AVIHIT wxw

NOILVICANIINT HOMA O3L13HD 15731 -050 ML 2 “307iS ¥d4 VivO a3agnsyad
Q31HIANI EQ ¥VILHIS 38V 2 1 $39V1S 04 SINIOd 1RD wwx
HOILLYI04Y3INT HCHd QILLIRO [ a 2050 HAIM T 39V1S 04 ViVO a3znsSval

G3183ANT 20 BVITHIS Fdv 1 0 $39v1S ¥4 SINICH 1ND ®xx
£10+26°2 210+£2°1 TL0+2€°T 0T0+%5°1 600+45E°T €00+6T°6 ©20+469°T Q00+90°C ©00+18°1 C00+59°2 (WMINQ/YICINI) 09070/NG
2004949°S  200+9L°T 200490°T T00%6L°L TCO+E6°%H 2e0+IS°T 10340%°6 TO0+SS°C 200+EeTE TOCHESTS (12110/9H) QS010/HD
160-62°¢ T100-9%°9 CCO+ST'T O000+4E£T°Z 00J+ET’H 023+06'9 T00420°T TOCHT'T TCC+6S T T02+IH'E (SHONDIN) *VIA HV3IH "C39
200-81°L 200-%E°6 100-€6°1 T00-%T°T 100-I2°T 163-6£°T T00-5%"1 100-695°1 0ca > (4240/83) SSYH “RND
200-91°6 200-9%°§ 2LC-—<I'9 200-99°9 200-90°2 200-€9°6 I0d-£v°S <Co-%076 050 > (427/E9) SS¥H “HND
200+%9°T 200+%1°2 20044872 20041972 200-T0°K <T60+8I°E <CO00+TL’EL c00+SS°E 050 > (WIHO/SH) SSYH "HND
100+95°6 2094621 200+3L°T 208+235° T 200-GL°T 200468'T <200+€6°1 T00+L0°2 050 > (HOV/S) SSYR KNI
21°¢ 84S 69°09 $0°L9 “et0L LieL [ 52 &) 16°%8 9116 6sa > SSYM 40 Z “HAD
200499°T 100+¢S6°% T100+62°2 10048b°2 100+62°T T100+99°2 100+99°T TOO+8E£"T T0O*I&°2 100+S%°E 39ViS/HINA/SH
92°S 8s° 1 €L 6L ™ S3” £2° oh° L ot°1 () SSYH
0°2/LY’ iy° 06° 871 L0°E 95°S £5°9 18°21 81"l 29°91 (SHOY¥OIH) 050
ot ) ¢ L 9 S L4 £ 2 1 O X3@IT A9VLE
-ETRb e 9s LS 9s ss ©s €S 2s 18 2HOTIAD JOVIS LOLIVERT

SNO¥DIM 0°04 = ¥LINVIG I1DIidvd “XVd “HI°A2/K300°T = ALISNIG 310Tidvd aNSSY

<§ITHVHAQ 2HNT HO dNOY9 NSYL JHL 0L SHIG¥0JDV 3W3H QILVINIIVI JuvY SYILIHVIA ITHVHAGOTIV

21vy¥ JIAININGSI 40 % 6°58 1Y ONITdHVS

HONO/OW 2004£668°S WOY/SW 2004£0L2°2 4ING 89 T00-040L°T 4ov/u9 200-€£126°6 = SNIAVOT SSVH *IVD

0% = OCH 06°LT = 20 0L°6L = 2N 00" = 02 02°T = 203 (IN32¥3d) NOTLISOdHOD SVO AdG

oH 40 *NI ¥8T° = dON¥O 3uNSS3dd YOLIVIHI

gH 40 S3IHINI €0°42 = 3¥NSS3Ud AIVLS (9 2°281) 4 0°09¢ = 3dNLviadHal NS

NIW 00°S = NOILVHNG ONITdWVS (D 2°281) 4 0°09e = JENLYAIANIL BOLIVAHI MOV 295° = 31VEMOT4 HOLOVAHI
ovLe” 0000°T %S20° 951 8
o0zoc” [T 5520° +92 L
009¢° oL £4950° 992 9
€69z" goce” £€90° %92 S
03°¢8° 0300° 65.0° %92 A
0G1y” 0000° 8t60° 92 £
[ 0L 0200° jx-rie 992 2
050¢€° 0300° 8£91° | v92 1
@Iy <) CWYIQ SL13rTON 39V1S
282°1 :¥019V4 ©:11VIS dQ ¥OLIvelI € ddvH :13G0H
4] :0I 136 34vid NISUIONY :3dAl
HOILVESITYD CHY HOILAINIS3A YOLIVAKI
@785  Jlul ‘00T =WN3 0S O3IZITVHION S1H3HOIHOD SV nxx

‘ coQly :SIN3IRI0D NN
MOOITISSuUI4 1631 "d°I :S1N3E0D 1S3

oo ocCH HNE ‘TELTE  3LVO MO ‘1004 31IS Lv ¢ V3D GILIVELNDD AT 1531 €04 vivd

ti:03:01 £8/62/11 HI1SAS ABLH3 G HOILING2Y YLVQ 31VINDIidvd

90



- — -
[

[N

T00+5C L T00+90°L TCI+0T°S T004LY°E 100+65° Y T00425°% T00459°H 10046976 (HONO/9K) QS0TA/Ka

@b9°§9T 2L9°5€T 9S2°EH»T 10 TET 920°91IT £9L°20T §?9°86
%x000°02 000°ST  0d00°0T  000°9 005°2 052°1 000°1
(03)VINAVYLIXT JYY » HLIM 0IAGTH sy313uvIa

NOTLYIOCHIINI HOdd 03LLINOD 85°CT =050 HLIN 2

ge1°g®
529°

(HINQ/9KH) SSYH “HND
(SNOYIIH) "VIO °*QLS

1V S3MIVA) S3ANIVA G31VI04HILNI
¢39v4S ¥04 ViVO C3yNSY3U

031HIAMI ¥2 ¥VIIMIS 37 2 1 S39V1S ¥0J SINIOd 1N #xx

HOILYIOJYIINT HO¥d Q3LLIHD L9701 =0%0 H1IM T

$35vL$ 34 VivO Q3xnsv3d

03Ld3ANI 20 ¥VIINIS v I 0 S39¥1S £04 SINIOJ 1ND »xs

ETO+ET"T TI0+9L°S 0T0+4£0°S 600+0L°® B00+LG°L ©CO+0£°2 L00+19°2 S00+TH T L00+5E°9 99045172 (W2HO/83TNH) §20T0/Na
20042€°2 10042176 T00+8%°Y 100496 H TO040T°L T00+I2°% T00419°T 200455°T <0C+8E°X T00+HL°Y (H2MQ/SH) 0S010/Kk0
100-2%°€ 100-TL°9 000+61°1 600+T2°2 000+482°v 00044074 100490°T TO00+6€°T T0046S°T T00+GY°E {SHOUIIW) "VIGQ HY3IW "039
260-TT°€ 200-52°% 200-L9°% 200-65°6 2C0-02°S <T00-20°9 200-§1°9 €50-19°9 200-£0°L 050 > (42:10/89) SSVH "KND

200-24°T 200-2%°2 200-99°2 2C0-S0°E 209-623° 200-€£°€ 200-06°% 200-9L°% 209-03°% 050 > (32V/d9) SSYW "k

100+2T°2 TCO+TL°6 200+20°T 200+32°T 2C2+0E°T 200:GL°T CO00+IH’T 203+15°T 200+419°T 050 > (HIHA/SH) SSVH "RND

100+50°% T00+£5°S T00+S0°9 T004£6°9 TS0*EH°L T00+50°L 160+470°G TCC+19°8 T00¢9T°6 050 > (WOV/Si) SSYH "KM

$5°LE 02°15 1£°99 95799 LL°89 L9°3L L1 eL €L°6L £8°48 050 > SSYH 40 % "HND

100+2T°L T100+¢65°2 00048976 T00+45°T 000+.6°4 GCO+Iv™L 000¢58°2 TEO+S0°T 0T3+39°6 T00163°2 AIVAS/LTHA/ D
08°2 16° b §3° ec” 92° o1 L8’ ve” 10°1 (i) ssvi
0°2/8h° 8y £6° £5°1 el SL°S 29°8 85°21 L9°%T 0L LT (SNOUIIW) 050
o1 6 e I3 9 -1 v £ 2 1 *ON X3CHI 3EV1S
334714 8s is 9s sS s is 2s 1 3H01IAD 39V1S HOLIVAKI

SHOUDTH 0°CZ = ¥ILIWVIO 31IILHVE “XVH *HINI/H900°T = ALISNIO 31JI1dvd G3HNSSY

*gIIMYNAQ SHNT NO dNOH9 NSVL 3HL OL ONIGN0JDV 2¥3H 0ILVINDITIVI WV S¥ILINVIG JIKVKNAGCHIV

31vd JILININOSI 40 Z €°L0T 1V ONICHYS

WINQ/9H 200+6968°1 HIV/SH 200466L0°T 4INQ/83 200-2692°9

00°T = O2H 09°LT = 20 02764 = <N 00° = 02 . 02't = 202

OH 40 SIHINI L8°92 = 3uNSSIud NIVLS €3 10313 4 0°£9% = 3dNLVHILHIL HIVIS

9H 30 "HI 6ST°

42V/89 200-06TL°%

= SHIOVOY SSVYH °"2IV3

(13432¥3d) HOILISOJHOD SYD Ad¥Q

= d0d0 3¥NSS3Y¥d HILIVANI

NIH 00°9 = NOILVENG SNITdDHVS (3 1°931) 4 0°49% = 3uNLV¥IdKIAL YOLIVIAI W43V €£9€° = 3LvHMOId HOLOVCHI
CHLZ” 0000°T $520° 9s1 8
029¢° 09s2° $520° %92 4
ces5s” 09LT” £6%0° 92 9
066" 0000° ££50° %92 1]
0seL” 0000° 65L0° 92 2
021%° 0200° 8460° #92 f
Ciiy” 0009° £521° 92 2
053€° 0300° 8191" %92 1
SIIV)  £CuND CHW7IGQ SI3r°ON 33ViS
821 $HOLIVd SNITVIS dO E21IVJWI € MUVH :1300H
0 :Ql 135S 31vid H3IsSy¥3ICHY :3dAL

hCILVEZITVI G HOILdI¥IS2A ¥OLIVdHI

2°86 10N /00T =KNS 0S CIZITViizdH €1H3H0dH0D SV wx#n

, M22I1IC04433 1531 *d°1 Sl
£2 ON NN§ *‘TIQLIE 34VQ NO 1024 3115 LV ' v29 HOLOVHINOD A9 1s3i ¥04 ViVQ HILSAS A@iN3 CHY NOILD

S19I15§ :SIN3NI0D HNd
0J 1534

0038 YAVO 31v1N0ILdvd

91



APPENDIX D-2

CASCADE IMPACTOR DATA REDUCTION SYSTEM PRINTOUTS,
BAGHOUSE OUTLET
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APPENDIX E-2

VISIBLE EMISSION OBSERVER FIELD DATA SHEETS
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GCA CORPORATION

Technology Divislon

( ;C ASL?,.‘Z‘:;',";?;‘;;‘.,'Z?,?,‘;,..S 01730 VISIBLE LMISSION OBSERVATION FORM Page _Lofi.
(6171 275-544,

bate__ 2 /4 7/ &/ Company Name_&e.é_ﬂ.'ﬂd_ﬂa-_

Observer y ' Location red YA —
U.5. ¢PA Reqlon_ o

cource: g_éﬁi{{ éobf Afon) 1 738

o s

~ R I S

Source Helght: A /22 t+ \,\

Distance trom Source: &~ $00 ft
Direction from Source: T
Wind Direction: Speed: 0,5 mph T

Background(s) Used: (1) _S'KV

(2) (3)
Colors of Background(s): (1) &ul_ \

N
(2) )]
Color of Emissions: (1) i&l\c Eém o
(2) (3) ' T
Ambient Temperature: 7(0 OF

Relative Humidity: <505fd >50% ]
Reading Conditions: EXQGDDFRDPRD

Comments: (Include Contacts) Observation Point: W

Signature:
Date Last Certified:

Show: Sun, Wind, and North Arrow

, Source b

Observer

134 -

|3.40 e
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- S N . - A“m!’t?( 77 —
'.A COMPANY * {'/Oﬂk "(meral (!o. OBSERVER: S Beaﬁ[ﬁ—-

;CA Locmrow:_ﬁ_@bm_,_ﬂ-\/ﬂ- DATE: 3/[ 9/ el

[a¥ ¥ i

13 Rk

Time(M] 07115130 Loca.} Color F;;ﬁe(M o 115 {30 |45 Prog? iécathiififgjh

/ 0 ] 30

, | 31
2 32
3 33
4 34
5 35
6 /B U:6lD1010
i 3710 {010 |0
: ol 0
9 19 i) 0
10 swolpPlD] [
11 41 010
12 42 %%T (/]
: w160

«lol0lolo

15 - 451D _Q_
; w10 o[0]0
17 47 10 ()
12 48 0_%'8_
19 49 c, dp C)
20 50 ‘
21 51 D
22 s2 1] Ol &
23 s3{ Dl A O
24 |EAPA AR
25 _“55 oloiolD
26 56 0
. lplolD
g se |10 1D
9 51010 [0

COMMENTS: -

a) See legend for abbreviated words.

b) Location of emissiouns applicable to a roof monitor: (E) East. (C) Center. (W) West.
¢) Color of emissions: (B1) Black, (Br) Brown. (R) Red. (0) Orange. (W) White. (G) Gray.
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!‘A COMPANY foo;" ﬂ/ﬂ.ela/( &_ OBSERVER: S a
;\;7CA LOCATION: /gra_j% M{V/} ‘ DATE: 3,/ /ﬁ 2/

CAST: e manas L -

Timen] 0115} 30] 458 Proc. {Loca.] color TimeM] 0 115 {30 {45} Proc’ Loca. [Color

10l olo1o ' 30 2 B
W 1ol ol O o2 %

2 |lplOVDD 1101010 -

3 g { 3124 Wo) O

4 \ 1 0 10 |0

s {0 O 35 Q..Q.._Q T

6 1 {7 36 o - ,s A

7 37 2

8 O O 38 {7 %

o 101010 39 12K

0 |01olol0 wlplolelp

uloolo w0010

2 1Dl w2|P1 o0 0O .

sinlplo R 43 1) 0

16 10 2 410

RN B

16 10D 0lo wsplololo

17 %_QO AT10 o 10

12 (&) {2 48 -

19 101010 49 -%-OQ_Q- o

20 V£ 50 9_

@) u51 1/ —8% 0

2 1010 O uSz 01010

» [0]0]olo 531010 |

2 {C1D]0] sslp1010

. 1J[0lplo 55 ol O o

25 g Q se |/ |p O[O

a2 1€ o ST 122 -

23 ' 58

110 1 s
COMMENTS : - . I

a) See legend for abbreviated words.

b) Location of emissions applicable to a roof monitor: (E) East. (C) Center. (W) West.
¢) Color of emissions: (Bl) Black, (Br) Brown. (R) Red. (0) Orange. (W) White. (G) v
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‘ - TER Vo)
"A COMPANY : ;(0034 AMineral Co- ousmuvnm;ﬁ_&@%
;CA LOCATTON: _¢ . V# DATE: /)¢l El

CAST: . '.. ..’,,

timean] 01157 30] 45] Proc. JLoca.} color Time (M 0115 30 145 § Proc. Toca. [eolor \

/91 o o) 0 ] D015 | )
{01 0] O s QL OLD T H
21010 10 32 Olp
Hﬁ.g o) 33
A [0) 0 115" |S71S
s 1 AR 35 Ty
s |20 (e d 36 .
1R 10410 37 [ .
s |10 ol1p 10 38 B
9 %_Q__Q_ 39
10 N 40
uiniololp 41
2 | RIS1S A 42
i rdEeld 3 -

0 $15 44 T

15 1S (3% 45

6 S 46

17 1§ 0 Iz 47

18 0120 48

19 . 49 ro-
20 /0 5 50 T
21 1S 1/01/0 51

22 | & S\0 52

23 1/0 %; <0 53

24 o 54 |

25 1/01 8 55 ﬂ

26 \OIDIC 1O 56 -
» i/lolp 57

g %,{ 4§ 58

9 10 ] —h59

COMMENTS : -

a) See legend for abbreviated words.

1) Location of emissions applicable to a roof monitor: (E) East. (C) Center. (W) West.

¢) Color of emissions: (B1) Black, (Br) Brown. (R) Red. (0O) Orange. (W) White. (G) Gray.
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:CA CORPORATION - —
Technology Division

GC A;L’,,,‘;v:“;;‘;‘;;‘;:‘,’,?f: s 0,“0 YISIBLE EMISSION OUSERVATION FORM Page /_ot f
(6171 275-5404

Date Company Name 60‘ ”/ﬂelg

ervorweg Location Qfahm Wkﬂ

u.5. tPA Reqlon_____ I

Source: FU'_{?‘(C IJ
T RooF f..__.OEf.ﬁ._ KE._ STALS

Source Helight: :_\. a‘z (7)) t+

Distance from Source: QA Qo0

Direction from Source: T s
Wind Direction: Speed: 0--.{' mph SIS
Background(s) Used: (1) Séz

(2) (3)

Colors of Background(s): (1) bles

(2) (3

Color of Emissions: “’__W‘Z— o
(2) {(3) e
Ambient Temperature: gQ' of

Relative Humidity: <5084 >508 (]
Reading Conditions: CX@GDDFRDPRD

Comments: (Include Contacts) Observation Polnt: QQ_Q{L_&M

Slgnature:
Dato Last Certifled:

Show: Sun, Wind, and North Arrow

: Source P
Observer .'
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M

"A COMPANY 0ié /neral

OBSERVE

b

R

~

e —

;CA LOCATION: __ér__—-—f——ng""‘ N ¥ /4 ?'/ e/
| CAST: L £on -
 rime (D} 0115130 Color Time(M] O 115 §30 |45 Proc . 'ic;ca'.'mj'
0 30
1 31
2 32
3 33
4 34
2 35
: 6101 A0
1 11 A O!
8 3e | (2 0\0
9 39 Steok | sk
10 40 /)
11 s {9
12 42 (4] wam
L3 w1910 i
w010 10|
15 45 [/AN®)
16 46| 01 D! K1 wh
17 47 o
12 48
19 49 5’ {
20 Ise Vo
21 51 | /D
22 52 | fp| /o) /0
23 53 OV ® /D
24 s4 Vo /Ol /0
25 55 sS1s
26 56
27 57 |4 | &
8 wlpl0o 1D
9 59 0 Ol\o
COMMENTS: -
f
a) See legend for abbreviated words.
b) Location of emissions applicable to a roof monitor: (E) East. (C) Center. (W) West.
¢) Color of emissions: (Bl1) Black, (Br) Brown. (R) Red. (0) Orange. (W) wWhite. (G) Gray
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POA ...
SOA

ke Mnerd Cor
& radia, W.LA

OBSERVER: .3 *
pATE: 2/ -/

) BZIQLDL

Ty

- — -

LOCATION:
CAST: _ Fce o
 Time (M O ;;*"50 45 Proé, Loca.] Color Time (M} O 115 Y30 48 Préé? ibéai‘%iiztli.
0 A o 10] O] 010 ‘
| 2L 2 1122 FolVo)
21861 A010 Llolo10
11O 2101 A O
. 2 Staod whud 210 1010
s 154 ;510101019
6 |05 15 16|02 O
11 S15 15 ail=l>1
151514 32 > | O O]
1510 0 39 @) o)
w02 __“ao@OD [8)
11 1s1193 41 olo
2 | DID) w2 |DID |
T ==
14 44 :
1s {010 |S13 8. 45 sl b
6 Faks 46 _5—:3
17 o X 0. rslAln
1 O 1010 48 15
19 D110 D 49 re
20 | O A0 50 e
21 | Ol O O 51
22 {\/D %_0_ O 52 | §=
23 (%4 (% 53 |
24 olojle 54 o110
s 10101010 ss | O[O0}
% 101 01010 1ol 91910
27 Oi - / 571 |14\ & j
3 1N owes A M| 58
l2o %—0 ' ‘ _‘“59 ?22
COMMENTS:
a) See legend for abbreviated words.
b) Location of emissions applicable to a roof monitor: (E) East. (C) Center. (W) West.
¢) Color of emissions: (B1) BRlack, (Br) Brown. (R) Red. (0) Orange. (W) White. (G) Gra
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LL)

e IR § g |

OBSERVER:‘__Q#%&_'
DATE: 3’ /f,' &/

!A COMPANY * /‘///Ihﬁ—( &_

, LOCATION: ra'ﬁml, M Z& ‘

 Vime (M)} O 151”?3'-(..;-‘1 45 Proé, Loca.] Color Time (M 6~Ti5 30 ‘145 ngéj iﬁcatqéiiiigj.

)£ O1010 20ld 1 Ol O
1 1-—7 alplololo R
210 12101 O O
3 D 33 Q0 k)

4 s1210 | Ol |0
5 0 0 15 o) Q p)
6 i 36 -

- / 37 41
8 38
s |sisis s 39
wl|S s14 40
11 :;- 5; (74 41
12 42
B iISISls S 43 T
14 S1s . 44 T
15 % O 45
16 L T Hae
17 010 47
e 10101010 48
w ol 010 '_“49 -
20 1/ o) 50 P
21 1010 |2 _{kl
» {01010 %Fz h
1 ol 1elD 53
2 | OID 10 | 54
25 1210 55 -
26 1Ol OO 56
27 o} [2) 57
3 0 |0 |0 58

AV BE

COMMENTS :

a) See legend for abbreviated words.

1) Location of emissions applicable to a roof monitor: (E) East. (C) Center. (W) West.

¢) Color of emissions: (B1) Black, (Br) Brown. (R) Red. (0) Orange. (W) White. (G) Gray.

141



-
APPENDIX E-3

PROCESS OBSERVER FIELD DATA SHEETS

S

- —
S
Lo in
' -
R

142



1NHALABLE PARTICULATE TL1ELD SAMPLLING PROCRAM
Foote “ineral Co., Graham, W. VA
EPA CONIRACT YNo. 68-02- 2687 Technlcal Directive

017

. ORSERVUK: 5 . &b&

e

PROCESS DATA DATE : 3/16 /:/

1 i et
‘ Time % Process %Magvirude af ]Percrnt‘ Crmiznts
l | | Waisaions i(‘,aptur('! '
i {B\! dood]
4 U B _ - -

e e e e
1
!

LE = Licht emisstions; 5 o ©5 percont opack

ML
HE

Moderate emissicus: 30 to &0 pereent cpacity

Heavy emisgilons; 65 to 100 percent opacity
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by .

INHALABLE PARTICULATE FIFLD SAMPLING PROGRAM
Yoore Mineral Co., Craham, W. VA
EPA CONTRACT No. 65-02- 268/ lechni<al Dircective Ol/ ;

" (OBSFRVER:

PROCESS DATA DATF: //;./ 2/ o
‘ R ‘W o B Tyt TTTTTTTT T —
Tiwe Process !Magnitude of |Percent Comments
Fmicsions Capture
By lilood

RN SIS I A NP e
9. .u SMEmeJ Vol | pro

S - ——— ———

9 35 S'/DL’M}, }

B e Sl

‘ q_‘_ﬁ__l_ﬁ_@él R ;/ _%_sh%mﬂ o

]

938 Chagwqn 1

q:3§ | Plow 3 V#E fro 1, S )
plios mss| i oo by T P
| Sevee mMmiy Sp,//ma ovt o

g "’_f'zégaz@!"”‘/_ Polo | > e -
| i !
] |

li_‘_/‘/ Sn@a.ag_ I R A
g:52| Srakr| TP\ RuA: Nitmsd & miserinse

[foe | 92;»%4!0& ‘_H,_é
Jo:M | ,(/m.,! t[mss/ms

|

—
|
1
|
N

LE = thlt cmisgsions: 5 to 25 poroent opleaty

i

ME Modereote emissiong: 30 to O porcoent onacyty

HF Hoeavy enissions; 05 to 100 pervent cpoeity
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INHALALLE PARTICULATE F1KLD SAMPLING PROGRAM
Foote \llnerll Ce., O

EPA CONTRACT No. 686~

raham, W. VA

)2-. 2687 Technical Directive 017

S Bea for

OBSERVER:
PROCESS DATA DATE: K} //;L/ £/
g e - e e -+ et e e = e [ S ———
Time Process IMagnitude of |Percent Comments
& Erissions Capturec
: By Hood

7

’fwéw
“4%42%y4¢z

/016

/0! 2J

77sk

1 e ?+.

B/owuw— M ouT FCE -

/0.23

iy

J6:2%

low B

S7o. t//»&

———

ofé[
i end
| 32| STU/ Ve

Jo: 3¢
/0.3

|

e e o s i

Yach.

__.._.._.__.L o e -

—1

s floorive- iy oo7

116°3%

1
i
i
{
1

|

e

b | AR

yo v

*/0 74|

! LoNTM v

LE

ME = Moderate emissicnss
HE = Meavy emissions. 05 to 100

l.izht emissions; S to 25 percent opacity

BT e

30 to u0 pereent opacicy

ey et epocirny
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1NHALADBL:,
Foote
FIPA CONTRACT Mo,

PAKTICULATY 1
Mincaral Coly,
Go—172

PROCESS DATA

.' —— .4_1L-. - ———

Process |Magnitude of

Foicsions

_—————e ———

AT SRS R TR

Per. ent
Capture
By tiocd

f/a( wé| VHE

EVD
SPLNE

/oo

DTS SRy T

RS SRR

LD SAMPLING PPOGRAM
Grabam, Wo VA
20%7 Teehntoal

Oirecttee 07

OLSTRV: 5— &a‘)"&
i 3 /2/8

Comments

7. S‘? SThrT R

ll_‘_ -

'//./ s

F MR

:Jua.r/u &—

\e’w |

!
'\_ | _/1: 43

577)!/04

LE = Light emissions; 5 to 25 percent opacity

ME = Mod

HE = Heavy emissions;

erate emissicns;
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65 to 100 percent opacity
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INHALAPLE PARTICULATF FIELD SAMPLING PROCRAM

Foote Minseral Co., Gravanm, W. Va
EPs CONTRACT No, 68-12- ’”87 Technical Dirvective 017

GBSIRVER: I M TR
PRUCESS DATA PATE: 3//?/ e/

ot —— PR, e —  ———— —— AT..____.-_., v e o o — R - - i mm e e am = e —
| Time Provess dapnitveae of 1?5 reent! Canohents
i padesions ‘t antuar:
Yoo
l ) ity B
T B

%-- s s B -
A PLDL&//OP —

(2149 _STiee {TH/’P//UG" -_._,_m__!__

JIST| Steer /Wv TRP

4
|
| 1
‘ l
l I

1____ —_—

L )P STLL l&b‘r Luuu

hes | o IZI{ -

A —————— e ——a——— - A om—— i+ o ¢ e St e Sl s ST - —

[-‘_¢v<

: /{”Sﬁgmbf ] 0 ey o
T S;%g" HE Ty T
.LE‘. = I.J—g;t.—.(_‘ml‘ sivon ; S to 25 P(-;«_u:x‘g---.:p’zi..";-Ly ) o
ME = Moderate cmissicus; 30 to 60 percent oparity ST

HE = Heavy emisstiong; 65 to 100 percent opacity
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INHALABLE PARTICULATE ¥17LD SAMPLING PROGRAM
Foote Mineral Co., Graham, W. VA

EPA CONTRACT No. 68-02-72687 Technical Directive 017 :
OBSERVER:

PROCESS DATA DATE: 3 /?Z e/

4 - i I
Time | Process Magnitude of |Percent Comments
Fraicsions Capture
By Hood
4 R S— [P S — e
. A o e .
LB fleps | HVE /0 T S

}._ e e e e e e e

];/3‘?"?{;@ pladd '*"3 ’f

1y svlozu(j_ V”E ,

e | L Thod b ele
pot | B2 ./l 28 s

' - Somos Me/ /"”7}“6‘&1’7'“"

L= Licht emissions: 5 1)y 2D percerd oo ity
ME = Moderate emissions: 30 1o 60 pereent opacics

1'% = Heavy emisslons; A5 to 100 percent opacity
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TNHALABLE PARTICULATE TIELD SAMPLINC PROGRAM

Foote Mineral Co.
EPA CONTRACT No

Graham, W. VA
6H8-02- °687 rechnica1 Dircctive 017

OBSERVEF:

S Beatn

Calf)

e

PROCESS DATA DATE: @ //.}/ 8

Tine Proress Magnitude of |Percent } Comments
Lmissions [Capturc =
By Hood

- e o el e e i - = et ————— e o e e e

143 éf:{ L | __ T

J1 - [ . e e e e —— e o e soAe
:E'f._]_(_hj;é-:- [ R = ffu - —

LE ~ Light eml .stone: 5 to 25 perconc Gpoedty
ME = Moderale omissions: ) EG Of prreent opnoliv

HE = Heawy emlesions: A5 te 100 porcent ATIRTAN
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INHALABLE PARTICULATE FIELD SAMPLING PROGRAM

Foote Mineral Co., Graham, W. VA
EPA CONTRACT No. 68-02-2687 Technical Dircctive 017

PROCESS DATA

OBSERVER: S &c‘z‘a’ -
pATE: 3 )/7 g/ P2

Time Process Magnitude of |[Percent
Faissions Capture

l By Hood

Comments

 sTwer | Aud

s mm e ——— -..-.—.A_‘.A.____ _—

—_— = e e m e ——

LE = Light emission:; 5 to 25 porcent opacityv
“MF = Moderute emissions; 20 to 60 percent opacity

HE = Heavy emissions; 65 tc 100 percent opacity
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1INUALABLE PART!CULATY WIELD SAMPLING PROGRAM
Foote Mineral Co., Grabam, W. VA
EPA CONTRACT No. 68 -02-2687 Technical Directive L7

. S Bealee  TH
PROCESS DATA DATE : 3 //?/?/

Time Process (Magnitude of |Tercent Comments
Ewicsions Capture
By Hood

——— R .___.-11.

/6:2'; Sh&w M/%'?W [*E-

it %’IPDUNV

/640| [3Low

w1 | EVP

ILE = Light emicsions; 5 to 25 percent opacity
ML ¢ Moderate emissions; 30 to 80 percent opacity A ;

HE = l'eavy emissions; 65 to 100 pereent opacity
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INHALABLE PARTICULATE FIELD SAMPLING PROGRAM

EPA CONTRACT No.

Yoote Mineral Co., Graham, ¥. VA
6Hh--02= 2687

O3S LRV

PROCESS DATA DAT .

| —
Time \ I'ro.:ess

s maa i

|NaghitLdL of PeTueu;[
turc

tool)

I~.issions Ceture]
Bv
_ -,_“4“.___gdu.“__1_._ e e -
t

/1 ;I/w"’" Funes

——

technical Dircctive 017

Corments

vHE

DU SN SRS S g

JSS T
sy TECO L
1 | |

yrss Swe | o
Y 7.7 |

PSP e L

LE = Light emissions,

HE = llcavy ¢ .isslons;

Moderate cmissions;

5 to 25 reccent opacity
30 to 60 percert opacity

65 to 100 percent opacity
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INHALABLE PARTTICULATFE ¥I¥TD SAMEPLING PROGRAM
Foote Mineral Coe., Graibsm, W. VA
EPA CONTRACT So. 63-02- 2687 rechnical Uireztive D17
CBSTRVER:
PRUCESLS DATA DATE:

SRR SRS R i —————

. {
Time i Process !Maglritude of JPurcentd Comr:onts

Fvicsions Capture
By Hood B o
/126 | SHobuy| ]
(g5 | Huw 641 A
% e , S
| ]
(S R R N

e
|

-
T
]

Light emissions; 5 to 25 percent opacity

B
1

‘fode-ate emissions; 30 to 60 percent opacity

ja ]
™
Il

Heavv emissions; 65 to 100 percent opacity
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INHALABLE PARTICULATF TIELD SAMI'LLING PROGRAM

Foote Mineral Fn s Graham, W. VA

EPA CONTRACT No. 68-02-2087 Technical Directive 017

PROCESS DATA DATL

- - -— L._—._-A-- —t

Egd Capture
By Hood

Sy

Time Process Magnitudg of PerCent Comments

/oY
. - -_:.— —————— —- - —
{
/22
Sole
/2 )
t - ;
VB g | B

LE = Light emisslons; 5 to 25 percent opacity

£ = Moderate emissicns; 30 Lo 60 percem opacity

Ll = Heavy emisstons: 65 to 100 purcent opacity
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INHALABLE PARTICULATE FIELD SAMPLING PROGRAM

Foote Mincral <o. Grahsm, W. VA
F¥A CONTRACT No. 68-02- 7687 Technical Directive 017
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slong, 5 co 25 percent eracity
ME = Moderate emissicns; 30 to 60 perceut opacity

HE = Heavy emissions; 65 to 100 percent opacity
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Fact Sheet: American Air Filter
Fume Collectors, Graham

Gés Volume

Max Operating Temp.
Max'System Sp
Main Fans

Reverse Air Fans
Auxilliaries

Total HP

Physical Size

Length
Width (Incl. Precoolers)
Height

Duct Diameter

Compartments

Number
No. Bags/Comp.
Size

Mat'l.

Life Of. Bags (Approx.)

2Y#+
Y 45 M AEO0 I
450,000 ACFM 250,000 ACFM
5500 F 550° F
24" W. G. 24" W. G.
2 @ 1500 HP 1 @ 1500 HP o
1@ 300 HP 1@ 300 HP T
150 HP 125 HP
3450 1925
157" 100" ‘ L_
92" 79°
90' + 90' +
12' - 6" 9' - 2"
S
11 7
256 - 2816 256 - 1792
11 3/4" x 31 11 3/4" x 31

Glass Cloth

2 e

Crows Foot Weave,
15 - 20 perm -
Siliconized, Graphitized

2 yrs. 2 yrs.
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APPENDIX E-4

DUAL CYCLONE SAMPLER FIELD DATA SHEETS
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GRAVIMETRIC ANALYSIS DATA SUMMARY SHEETS
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