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RANCHO SECO BUILDING WAKE EFFECTS ON ATMOSPHERIC DIFFUSION#

G. E. Start, J. H. Cate, C. R. Dickson,
N. R. Ricks, G. R. Ackermann, J. F. Sagendorf

Abstract. A series of 23 paired gaseous tracer releases at the Rancho
Seco Nuclear Power Station in 1975 was the third of several tests
designed to investigate the diffusion characteristics of the atmosphere
under conditions of low windspeed and temperature inversion. This test
also evaluated the effects of flow around buildings upon dilution of
pollutants. Gasesous tracers were laterally dispersed about six times
more than the expected amounts from Pasquill-Gifford curves of sigma-y.
Most of this increase could be related to observed variance of the
horizontal wind direction (meandering). For ground-level releases the
effective sigma-z values were 16 times greater than the corresponding
values from the Pasquill-Gifford curves. Measured ground-level axial
concentrations were about 75 times smaller than predicted by the Gaus-
sian diffusion equation for a ground-level release when Pasquill-Gifford
values of sigma-y and sigma-z were used. Systematic building wake
cavity circulations distributed near ground-level released tracers and
0il fog vertically throughout the zone in the lee of the containment and
auxiliary buildings. This vertical flux of material redistributed
material so that the plume mass occurred at a greater height than ex-
pected for the height of release. Data representing the findings of
this test series are presented in appendices.

1. INTRODUCTION

Safety considerations, especially with respect to pollutant comn-
centrations in the atmosphere, are playihg a major role in the design
and operation of nuclear power plants. Since pollutant concentrations
are often greatest under conditions of low windspeed and temperature
inversion, a multi-part testing program has been undertaken to investi-
gate the diffusion characteristics of the atmosphere under these condi-
tions.

*Research jointly sponsored by the U. S. Nuclear Regulatory Commission
(NRC) Office of Nuclear Regulatory Research, under the Interagency
Agreement AT(49-25)-1004, and by the National Oceanic and Atmospheric
Administration (NOAA).




The first series of tests was conducted in 1974 at the Idaho Nation-
al Engineering Laboratory in the eastern Idaho desert (Sagendorf and
Dickson, 1974), during conditions of low windspeed (less than 2.0 m/sec)
and temperature inversion over the flat terrain.

A second phase of testing was conducted during the summer of 1974
to contrast the effects of desert meteorological conditions with similar
atmospheric conditions over a wooded, hilly terrain. The site of this
second series was a proposed nuclear power station near Oak Ridge,
Tennessee (Wilson et al., 1976).

A need remained to examine diffusion characteristics of the atmo-
sphere near the structures of a nuclear power station under a wide range
of thermodynamic and hydrodynamic conditions. Therefore, in the autumn
of 1975, 23 tests were conducted at the Rancho Seco Nuclear Power
Station (fig. 1), approximately 25 miles south of Sacramento, California.

Figure 1. Aerial view of Rancho Seco facility looking

west. Site layout may be compared with the plotplan
shown in figure 3.




The Rancho Seco Nuclear Power Station is set in the broad, dry,
interior valley of central California. The perimeter of the plant
blends into a pattern of low hills and subtly sloping flat valleys
(fig. 2). High terrain dominates the west portion of the outer arcs,
as well as the northeast-through-southeast portioms. A broad basin
lies to the south and southwest. On the north side of the facility
beyond the high terrain, a flat valley extends north and northwest.
Moreover, the site is dominated by large hyperbolic cooling towers
rising 146 m above plant grade. These topographic and structural
features had important influences on measured concentration data,
which are discussed below.
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Figure 2. Topography of the Rancho Seco study site,
showing the details of terrain that influenced the
measured concentrations. Heights are feet above
sea level.




The presence of building structures produces change in atmospheric
pressure and velocity fields. These aerodynamic distortions are loosely
termed the "building wake." The portion of the building wake immedi~
ately downwind of a structure is termed the '"cavity." For a more com-
plete discussion of the aerodynamics of flow around a structure, the
reader may refer to standard references (e.g., Halitsky, 1968).

The sampling program at the Rancho Seco site was designed to (1)
study atmospheric diffusion under a variety of thermal lapse rates and
wind conditions, and (2) evaluate the effects of flow around buildings
upon dilution of pollutants. Pollutant concentrations were measured
at several distances of up to 800 m downwind, as well as adjacent to
the buildings.

2. DIFFUSION THEORY
2.1 The Diffusion Equation

The windspeed-normalized relative concentrations are given in the
form Cu/Q, where C is the concentration (in gm m™3), u is the mean
windspeed through the effluent-carrying layer (in m s 1), and Q is the
source strength (in gm s~1). These concentration values may be related
to the plume axis height above the ground (H) and to spatial Cartesian
coordinates (x,y,z) through the Gaussian diffusion equation.

C(x,y,z;Hu _ 1 Tt wn oy 278 2 s
Q- 2no.yoz EXP[’z(O ) exp |=%( o ) texp |-z G ) (1)

v z z

Values for o and o , the standard deviations of effluent concentrations
in the later3l and %ertical coordinate directions (Pasquill, 1961 and
Gifford, 1961, e.g.), have been determined for various stability cate-
gories. By direct measurement of some of the variables (x,u,Q) and by
plume centerline sampling (y=0, z=0, H=0), the above equation simplifies
so that comparisons may be made with O and 0 values commonly accepted
for a given stability. If the recepto¥s are at ground level, equation
(1) may be expressed as

C(x,y,o;H)ﬁ _ 1 . y2 H2
Q- 7o °FP (52 t 52 (2)
y z y Z




The factor of two accounting for ground reflection of the plume is in-
cluded as is customary. Integration of equation (2) with respect to
y yields the familiar expression for the crosswind integrated concen-
tration from a continuous, elevated-point source.

CIC(x;H) = %%—%—a exp [—%(%—)2] (3)
z

Z

Equations (1), (2), and (3) are widely known Gaussian plume formulas
and may be examined in greater detail by referring to numerous books
and papers (e.g., Gifford, 1968 or Pasquill, 1974).

With crosswind-oriented samples of ground-level concentrations

C(x,y,0), the second moment of the lateral effluent-concentration dis-
tribution for a fixed downwind-distance, x, and N values, is

Gyz =Z‘ [C(y) . (Y'Yo)z]/N . Z [C(y):l , (4)

where the position of the center of mass of the mean plume, yo, is

yo= Y [cm : (y)] /N > [ccw] . 5)

After equation (3) is solved for the effective O (a virtual value of
vertical spreading), the centerline Gaussian confinuous point-source
equation for an elevated plume near a reflecting boundary is

o, (effective) = o, exp [+%(%~)2] = JZ_Q s (6)
P JruCIC(x;H)

where H is the mean-plume axis height at downwind distance x, and O

is the Gaussian parameter for the plume with centerline at height

H instead of at the ground. Since mostly surface-based concentrations
are available and the height of plume centerline was not measured, only
the effective o may be obtained from equation (6). The sign inside the
exponential terh changed, following its move with 0_ to the opposite
side of the equation. All subsequent references tozcz in this paper
will mean effective o,




2.2 Building Wake Modifications of the Diffusion Equation

A simplified method to allow for additional plume spreading
behind the building structure is expressed as

C(x,0,z;H) = Q exp [}%(Z—H)z:] + exp [—%(Z+H)2] ) (7)

2n(0 o utcA) C o
Yy z

Yy Z

where A represents the area of the structure in the Y-Z plane and c is
an appropriate constant. c is usually assigned the value 0.5, which
Gifford (1961) chose by intuition as a plausible lower estimate of the
fraction of the structural area producing an initial plume spreading.
For Z and H both equal to zero, equation (7) reduces to

Cc(x,0,0;0) = ETE—%—;EKT (8)
y z

In a subsequent section, equation (8) will be evaluated with Pasquill-
Gifford values of ¢ and 0_, an area A equal toc 2050 m?2, and c valued
at 0.5. The valuesYof A a%d c were taken from the original Safety
Analysis Review for the Rancho Seco site, prepared by the Sacramento
Municipal Utility District.

3. MEASUREMENTS AND ANALYSES
3.1 Sampling Grid

Figure 3 is a plot plan of the Rancho Seco study site. The
sampling grid for this test series comsisted of four circular arcs
centered on the reactor containment vessel with radii of 100, 200,
400, and 800 m. Sampler positions were spaced every six degrees
starting at north and were numbered. Samplers (fig. 4) consisting of
a box containing a calibrated pump and removable sample bag were located
at each grid position. There were samplers at every position of the two
outer arcs. Two positions on the 200 m arc lacked samplers, one in the
center of the plant warehouse and the other in the cooling tower pond.
Two other positions, 160 and 161, were shifted along the wall of an
interfering office building, and positions 173 through 178 were re-
located around the base of the east cooling tower. Two positions on the
100 m arc were not used. These were number 82, which would have been
under the administration building, and number 67, which was in the center
of the main road to the facility. Also, nineteen samplers were placed
around the base of the containment vessel and auxiliary building complex,




and three samplers were placed on the auxiliary building roof (fig. 5).
The samplers around the building and on the roof were wired to be ac-
tivated simultaneously. The four arcs were divided into six independent
60-degree sectors so that the entire arcs did not need to be run for
every test.
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Figure 3. Plotplan of Rancho Seco study site, indicating sampler
positions, tower (T), and laser (1) locations.



Figure 4. Sample bag and surface
sampler. Battery-powered pump
may be seen in the upper right
hand corner of the box.

Five towers, each 46 m in height, were erected in the northeast
grid quadrant to sample vertical concentration profiles through the
plume. Their positions are shown on figure 3. Tower number one was
located approximately 70 degrees at 205 m from the grid center; tower
two was at 24 degrees and 385 m. Towers three, four, and five were
at 600 m and at 24, 12, and 0 degrees respectively. Tower number two
also served as the meteorological tower. FEach tower had a sampler at
its base; samplers were also spaced vertically every 10 m on the towers
and were raised or lowered by a rope and pulley system. This method
made the vertical samplers easily serviceable.

A very limited number of tracer gas samplers were collected at
these tower locations. Therefore, these data were neither analysed nor
discussed in this report. They are listed in Appendix A to complete
the listings of normalized relative concentrations.




Figure 5. Aerial view of immer plant area. FElevated
release points are indicated by dots on roof of con-
tainment vessel and auxiliary building. Locations
of rooftop samplers in auxiliary building are
indicated by arrows.

3.2 Tracers

Sulfurhexafluoride (SF6) and dichlorodifluoromethane (F12) were
released as tracer gases. Both are inert and nontoxic in the concentra-
tions used, and .are of negligible concentration in the free atmosphere.
SF6 is used primarily in electrical work, whereas F12 is used frequently
as a refrigerant. Both tracer releases were operated simultaneously;
start-up and termination were coordinated by radio. During the measure-
ments, the tracers were released and allowed to be advected to the outer-
most arc before the samplers were activated. The tracer release then
continued for one hour before the sampling was terminated.



Several release locations were used during the test series. The
top center of the reactor containment vessel, 43 m above the plant
floor, was the most elevated release point. It is designated by "C"
in figure 6 and is the apex of the sampling system. The roof of the
auxiliary building served as a second release level; the release itself
occurred against the south face of the containment vessel. The release
point, located 16.5 m above the plant floor, is designated "a" in
figure 5. Two ground-level locations were also used. Both are shown in
figure 6. The first, "G5'", was against the southeast face of the con-
tainment vessel between sampler positions four and five. It was some-
what back in the niche formed by the joining of the containment vessel
and the auxiliary building. The second location, "G17", was on the
northwest side of the containment vessel complex at sampling point 17.

Figure 6. Detail of innef plant area. Sampling posi-
tions 5 and 17 and the elevated release location (C)
on the containment vessel roof are indicated.
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An oil fog, produced by a turbine generator, was released simul-
taneously with the tracers to provide a visual plume. Besides aiding
in determining which sampling arc sectors should be activated, this
fog provided a means of photographic documentation. For the early tests
in the series, the oil fog was released from the top of the containment
vessel. Later it was released from the ground near sampler position
HGSH R

3.3 Meteorological Instrumentation

Meteorological data for the test series came from instrumentation
mounted on tower two; a schematic drawing is given in figure 7. Sensors
were located at heights of 4 m, 16 m, and 46 m. A thermocouple mounted
in a Climet model 016-1 motor-aspirated temperature shield provided
temperature data for each level. Horizontal wind velocities were obtained
from Weather Measure model W103 cup anemometers fitted with tricup stain-
less steel cup assemblies. Horizontal and vertical wind angles were
derived using bivanes. Figures 8 and 9 show additional detail of the
anemometer and bivane assemblies. In addition, two CW lasers with
Campbell Scientific CA9 space averaging anemometers were used to measure
space-averaged wind velocity at 3 m above the ground. The lasers op-
erated over a 300 m path length with one pointing in a north-south
direction, the other in an east-west direction. These lasers provided
backup instrumentation, in case winds were below the anemometer
threshold speeds. Output from these systems was fed into digital
data logging systems.

°°a 46 m

ool I6M
eefl 4m ‘
Figure 7. Schematic of meteoro-

_O O OO,OT,TssS N N logical tower instrumentation.
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Figure 8. Weather Measure Corp. Figure 9. NOAA model NRTS bivane.
W103-A anemometer.

3.4 Instrument Bus

The control center for test operations was located in the instru-
ment bus (fig. 10). The gas chromatograph, shown in figure 11, was used
for sample analysis and was located near the rear of the bus. Two
digital recording systems (fig. 12), an HP2010 and an HP2012, were
located toward the front. These units recorded the output signals from
the meteorological instruments on magnetic tape. One system served as a
backup for the other. Also mounted in this area was the grid control
panel, which consisted of activation switches for the various battery
operated grid sectors. '

12




Figure 10. Mobile laboratory con-
taining grid control and sample
analysis equipment.

Figure 11. Gas chromatograph equipment and typical
sample bag used in the field study.




Figure 12. Primary digital data acquisition system inside
of bus. Meteorology data from the tower and control of
the samplers were directed from this location.

3.5 Sample Analysis

The gas collected by the samplers was analyzed with an electron
capture gas chromatograph system (Lovelock et al., 1971). An arrange-
ment of four parallel columns facilitated the simultaneous analysis of
each of the tracer gases. Tracer chromatogram areas were computed with
the aid of an Autolab System IV electronic integrator. For the tracer
analyses, four columns were packed with a 5A molecular sieve, 80-100
mesh. All tracer gases were separated by the same type of molecular
sieve column packing which was preconditioned at an elevated tempera-
ture.

i4




3.6 Stability Category Determination

The Nuclear Regulatory Commission (NRC) criteria, based on lapse
rate within the first 100 m of the atmosphére, were used to determine
the stability class during the test period. The classes with correspond-
ing ranges of the lapse rate are listed in Table 1. Incremental temper-
ature differences were calculated by the subtraction of temperatures
measured at 46 m and 10 m. Appendix B, Table B-1, lists average hourly
temperatures for each test. Test #9 was altered from class C to class D
because conditions underwent significant transition during the test.

The earlier sampled concentrations during neutral and stable conditions
were believed to be better described by D than C; they probably domi-
nated the averaged 1-hr concentrations.

Table 1. NRC Stability Classes

Class AT/AZ C°/100 m
A <-1.9
B -1.9 to -1.7
C -1.7 to -1.5
D -1.5 to -0.5
E -0.5 to +1.5
F +1.5 to +4.0
G >+4.0

3.7 Photographic Panorama of Test Site

Each of the previously mentioned subparts of the field study, to-
gether with the relative magnitudes of the terrain features, may be
related to the panorama of photographs in figure 13. These photographs
were taken from the roof of the reactor containment vessel. The series
begins at the north point, just east of the east cooling tower, and
continues clockwise around the facility. Features in the photographs
may be correlated with the terrain map (fig. 2), the plotplan (fig. 3),
and with the details of the concentration isopleth analyses found in
Appendix C.

15



-deags gsom07 2yq fo 26pa 2fo7 oy Jvou S Y3Nos pup dpais Joqusd Iyl Jfo o1ppru 2y3 940 8%
28Dy (dom07 Buppooo o170qaedAy 3888079 Y3 Jo aybBax ayg o3 A79ybr1s) yiaou ybrnoayz osin
-}0070 SONULFUOD DUD daags 9 o7 4oddn 2y y3im 3880 30 surbaq oousnbas 2angolg oINGONLIS
quaumzvguco ayq fo doa oyj woaf pasmeira SV 9418 1897 Y3 Jo vuwaound owydoaboioyd 2L oanbi,g

16




4. RESULTS

Twenty-three tests were conducted in the series, each consisting
of the release of a pair of tracers at various points on and around
the complex. A summary of measured and calculated meteorological and
diffusion parameters (e.g. sigma-y, normalized concentrations, height
of release, stability category, etc.) is provided in Appendix D. 1In
discussions to follow, specialized grouping of parameters (extracted
from this full set in Appendix D) are presented to illustrate behaviors
of parameters relative to one another, with stability category, down-
wind distance, etc. Tests conducted under each NRC stability class

are listed by number in Table 2. No tests were run under stability
classes B or C.

Table 3 is a wind data summary for the test series. Winds are
averaged for the duration of each test (approximately 1 hour).

Table 2. List of Rancho Seco Tests by NRC Stability Class

Stability Number Test
Class ' Occurring Number (s)
A 2 1,7
D 4 6,9,15,22
E 5 11,12,13,16,19
F 3 10,18,23
G 9 2,3,4,5,8,14,17,20,21




Table 3. Rancho Seco Summary of Winds
4 m Height 10 m Height 46 m Height
Test DIR SPD u O DIR SPD u  q DIR SPD u  a
1 313.2 1.7 0.8 80.9 296.1 1.8 1.0 75.5 321.4 1.7 0.5 12.8
2 116.5 1.1 0.8 47.9 161.4 2.1 1.8 32.3 - - - -
3 g1.6 1.5 1.4 19.7 100.3 1.8 1.7 19.6 127.6 2.1 2.1. 9.9
4 38.1 1.3 1.3 7.1 26.4 2.3 2.3 6.8 29.1 1.8 1.8 6.1
5 70.7 1.2 0.9 52.4 57.8 1.8 1.7 56.9 66.3 0.8 0.7 25.9
6 228.3 2.9 2.8 14.2 226.3 3.2 3.1 17.2 225.2 3.5 3.4 17.0
7 341.6 4.6 4.6 10.0 322.1 5.3 5.1 15.3 318.9 5.9 5.7 13.9
8 - - - - 109.8 2.6 2.5 19.0 114.0 4.3 4.2 11.9
9 240.0 1.6 1.5 25.7 239.2 1.8 1.7 26.5 243.0 2.1 1.9 23.7
10 - 3.1 - - - - - - - 6.9 - -
11 310.0 3.9 3.7 19.3 320.0 5.0 4.8 15.7 - 6.4 - -
12 349.2 1.3 1.3 24.6 345.2 1.8 1.7 22.1 344.5 3.3 3.1 22.4
13 242.7 0.9 0.8 30.3 255.8 0.8 0.8 28.2 276.6 1.0 1.0 1.0
14 108.6 1.0 0.9 31.3 121.1 2.3 2.3 9.8 143.3 3.8 3.8 5.5
15 339.4 1.2 0.8 52.9 356.5 1.7 1.3 39.8 350.6 1.9 1.4 39.8
16 227.2 0.7 0.6 28.4 206.5 0.9 0.8 23.5 239.1 1.0 0.9 15.8
17 49.5 2.0 2.0 12.4 51.7 3.0 3.0 © 9.2 60.9 3.0 2.9 13.2
18 250.6 0.7 0.7 1.4 148.9 0.5 0.4 35.6 259.3 0.7 0.7 0.9
19 238.6 1.1 1.1 12.9 239.4 1.5 1.3 32.1 238.8 1.9 1.8 24.5
20 - - - - - - - - - - - -
21 261.7 2.8 2.2 39.4 259.9 3.7 2.9 46.5 256.1 5.1 3.4 53.6
22 - 2.1 - - - 2.6 - - - 2.8 - -
23 328.8 1.2 0.8 51.7 - - - - 331.0 3.4 3.3 12.3
DIR = direction in degrees
SPD = speed in m/sec
Ge = standard deviation of horizontal wind direction in degrees
u along wind component in m/sec

o

missing data
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Tables 4 through 8 further describe tests within each stability
class by listing tracer release points and windspeed. Release position
C is located at the top center of the reactor containment vessel ap-
proximately 43 m above the plant grade. Release position A is on the
auxiliary building roof approximately 16.5 m -above plant grade. The
release was made from the roof on the south side of the containment
vessel at the juncture of the roof and contaimnment structure. Release
position G indicates a release at plant grade at the juncture of the
containment, auxiliary, turbine complex with plant grade. The actual
location is designated by a number that refers to sampler position near
or along the walls of the containment structure (as shown in figure 3).

Table 4. Test Summary by Paired Release Points and Wind Speeds
for Stability A

Test Release position Wind speeds (m/sec)

No. SF¥6 F12 4 m 16 m 46 m
1 C A 0.8 1.0 0.5
7 A G5 4.6 5.1 5.7

Table 5. Test Summary by Paired Release Points and Wind Speeds
: for Stability D

Test Release position Wind speeds (m/sec)
No. SF6 F12 4 m 16 m 46 m
9 c G5 1.5 1.7 1.9
6 A G5 2.8 3.1 3.4
15 A G5 0.8 1.3 1.4
22 G17 G5 1.9 2.5 2.7

19




Table 6. Test Summary by Paired Release Points and wind Speeds
for Stability E

Test Release position Wind speeds (m.sec)
No. SF6 F12 4 m 16 m 46 m
11 A G5 3.7 4.8 6.4
12 A G5 1.3 1.7 3.1
13 A G5 0.8 0.9 1.0
19 G17 G5 1.1 1.3 1.8
16 G17 G5 1.0 0.8 0.9

Table 7. Test Summary by Paired Release Points and Wind Speeds
for Stability F

Test Release position Wind speeds (m.sec)
No. SF6 F12 4 m 16 m 46 m
10 A G5 3.0 4.9 6.9
23 G17 G5 0.8 - 3.3
18 G17 G5 0.7 0.4 0.7
*- = missing data

4.1 Simultaneous Ground-Level Tracer Releases

In tests 5 and 16-23, both tracers were released at ground level.
Test 20 had meteorological data problems and test 23 had data gaps in
parts of the statistical array; hence, neither was included in this
section's results.

Figures 14 and 15 are plots of sigma-y and effective sigma-z (CIC),
respectively. In both cases, F12 data are along the X axis and SF6
data are along the Y axis. The correlation coefficient for sigma-y
comparisons is 0.92 and for sigma-z is 0.73, indicating good correspon-
dences. Closer examination of the regression line for sigma-y shows

20




Table 8. Test Summary by Paired Release Points and Wind Speeds
for Stability G

Test Release position Wind speeds (m.sec)

No. SF6 F12 tm 16 m 46 m
3 C A 1.4 1.7 2.1
2 C A 0.8 1.8 1.2
4 C G5 1.3 2.3 1.8
8 A G5 0.9 2.5 4.2

14 A G5 0.9 2.3 3.8

U

21 G17 G5 2.3 2 3.4

20 G17 G5 2.2 -% -

17 G5 G5 2.0 3.0 2.9
5 G17 G5 0.9 1.7 0.7

%- = Missing data

that F12 is only slightly larger than sigma-y for S8F6. For sigma-z,
the converse appears to be true. Both curves show good grouping about
the regression line, which tends to suggest that both tracers behave
similarly when released at the same level.

Figure 16 is a plot of the ratio of sigma-y for F12/SF6 vs.
stability class; figure 17 is the corresponding plot for the sigma-z
ratio. The regression line for the sigma-y ratio is a straight hori-
zontal line; for sigma-z the ratio is slightly tilted. However, the
sigma-z line was biased by a few large values for stabilities E and F.
These points correspond to data from tests 16 and 18, tests in which SF6
elevated while F12 did not. This elevating resulted in a decreased SF6
ground-level sampler concentration, and therefore a relatively larger
value of sigma-z. This in turn produced larger ratios. When these few
data points were removed, both tracers appeared to behave similarly for
similar release heights.

21
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4.2 Cooling Tower Wake Effects on the
Meteorological Tower Sensors

The meteorological data were examined to determine what effects, if
any, the cooling tower wake had on them. The shadow of the cooling
towers on the meteorological tower was assumed to occur for winds of 218
degrees to 251 degrees. An additional 15-degree spread was allowed and
the wake area was defined as extending from 203 degrees to 266 degrees.

With these criteria, the meteorological tower was found to be with-
in the cooling tower wakes during tests 6, 9, 13, 16, 19, 21, and 22.
Statistics were calculated for the meteorological data from these tests
for comparison with statistics from the remaining sixteen tests.

Table 9 lists mean and standard deviations of the horizontal wind
direction (SA) at 4 m, 16 m, and 46 m levels on the meteorological tower.

Table 9. Meteorological Statistics for Testing
Cooling Tower Wake Effects.

No wake Wake
Variablel No. Obs. Mean Std. Dev. No. Obs. Mean Std. Dev.

SA 4 16 28.39 22.28 7 21.67 12.05

SA 16 142 24,72  21.07 7 30.02 9.03
SA 46 16 16.69  20.16 7 20.64 16.68

Standard deviation of the horizontal wind direction.

Tests 20 and 23 had sensor failure on the 16 m bivane during the
test period.

Student's t test and an F test were run to test for significance
of the wake on the meteorological data. The results are listed in Table
10. The basic assumption was that the standard deviations were equal.
This would be so if the cooling tower wake had no effect. The 16 m
level failed the F test; however, the t value of the means was not
appreciably changed because of the difference in standard deviations
between the samples. Both tests were run with 95% confidence limits.
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Table 10. Results of Student's t Test and F Test for
Meteorological Tower Data

Variablel t Criteria (95%) F Criteria (95%)
SA 4 .70 2.08 3.42 3.94
SA 16 .60 2.09 5.45 3.98
SA 46 .43 2.08 1.21 3.94

1" Standard deviation of the horizontal wind direction.

The definitions of Student's t test and the F test are listed
in Appendix E. The reader is referred to Alder and Roessler (1964)
for more information.

4.3 Diffusion Statistics

The cross-sectional area of the Rancho Seco reactor complex is
2050 m2. The value of the constant, c, is assumed to be 0.5.

Diffusion data from Pasquill (1961) and Gifford (1961) are given
in Table 11. Also listed are values for Cu/Q with and without building
modification for the stability classes under which diffusion tests were
run. The assumption is made that stability G data is the same as class
F data for comparison purposes. The building wake modifications of
Cu/Q are discussed below.

For comparison of the observed data with the expected values, as
categorized in Table 1, three ratios were formed. The first, RY,
represents the ratios of the measured sigma-y value (for a given test
and distance downwind) and the Pasquill-Gifford value. Similarly, RZ
is the ratio of the sigma-z from the CIC equation (effective) divided
by the Pasquill-Gifford expected value. The third ratio, RC, is the
Pasquill-Gifford concentration divided by the measured peak or axial
concentration.

Table 12 lists the ratios, first for all tests and data points,
and then for stable and unstable classifications. Topographically af-
fected concentrations and sigmas are included here. The ratios for
unstable categories, stabilities A and D, are generally much smaller,
implying a better correspondence to Pasquill-Gifford values. For the
stable cases, some of the larger ratios of RZ and RC are probably due
in part to topographic effects on the plume. These are discussed below.
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Table 11. Pasquill-Gifford Diffusion Data

Distance Uy % . a b
Stability Meters Meters Meters 1/(n0ycz) 1/(n(0yoz+cA))

A 100 27.00 14.10 8.36E-4 2.26E-4

200 50.50 29.40 2.14E-4 1.27E-4

400 94.00 73.00 4.64E-5 4.04E-5

800 173.00 275.00 6.69E-6 6.55E-6

D 100 8.00 4.65 8.56E-3 2.99E-4

f 200 15.30 8.50 2 .45E-3 2.76E-4
E 400 29.00 15.40 7.13E-4 2.16E-4
| 800 55.50 26.50 2.16E-4 1.28E-4
E 100 6.10 3.50 1.49E-2 3.04E-4

200 11.40 6.35 4.40E-3 2.90E-4

400 21.60 11.10 1.33E-3 2.52E-4

800 40.90 18.20 4.28E-4 1.80E-4

F 100 4.00 2.31 3.44E-2 3.08E-4

200 7.60 4.05 1.03E-2 3.01E-4

400 14.60 7.10 3.07E-3 2.82E-4

2.00 9.65E-4 2.35E-4

800 27.50 1

defined as CQ/Q.
defined as Cu/Q with building effect (cA for Rancho Seco is 1025 m).

? Table 12. Comparisons of Diffusion Statistics By Data

| Data

! Considered RY RZ RC
All data. 5.7 48.9 353.4
Stab. (E,F,G) 6.9 58.2 474.3
Unstab. (A,D) 2.7 15.9 48.9

25

e P P PPt B s e N o




Table 13 lists the ratios from the full data set (Appendix D)

averaged for each arc distance.
distance in figures 18 through 20.

the Pasquill values.

Data points are also plotted against

The data show the effects of the
building decreasing as the distance from the source increases. De-
creasing RY indicates that the observed sigma-y values are approaching

A similar result is seen for sigma-z.

The de-

creasing RC indicates a relative increase of observed to expected con-
centration and implies a lessening effect of the building with downwind

distance.
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Figure 18. Mean ratios for calcu-

lated (observed) sigma-y values
divided by expected Pasquill-
Gifford values. * denotes the
mean ratios for each distance.
The line is a regression fit of
the mean values.
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RATIOS

MEAN COMC.

Figure 20. Mean ratios for
Pasquill-Gifford values divided
by observed maximum concentra-
tion values.

192 163
DISTANCE (M)

The full data set of diffusion statistics from Appendix D is clas~
sified in Table 14. Listed are the mean values for each ratio, which
are presented by stability class for each arc distance.

The RC ratio is largest for G stabilities and 100 m. The largest
ratio values occur for the shortest distances and decrease with distance
from release, suggesting that the plume "forgets' the building influences
as it streams away. The largest ratios also occur for the most stable
categories of stability class. :

.
o
|

Th RZ section of Table 14 suggests the same large ratios near the
building representing the disruption by the building, and shows values
which decrease with distance as the building effects become of lesser
importance.

RY values are generally small throughout with the trend similar to
that for RZ.




Table 13. Comparisons of Diffusion Statistics by Distance
Distance (m) RY RZ RC
100 6.4 91.2 848.9
200 6.0 44.8 289.4
400 5.3 23.3 135.7
800 4.8 18.4 68.4
Table 14. Comparison Ratios of Diffusion Statistics With
Pasquill-Gifford Values
Var. Stability 100 m 200 m 400 m 800 m Avg.
A 5.8285E+01. 1.1042E+01 4.8800E+00 9.7250E-01 1.8795E+01
D 1.1962E+02 5.7627E+01 4.7700E+01 3.0896E+01 6.3962E+01
RC E 5.9872E+02 2.7997E+02 8.2979E+01 3.8836E+01 2.7237E+02
F 3.4320E+02 3.5453E+02 6.7855E+02 1.7173E+02 4.0657E+02
G 1.4920E+03 4.1752E+02 1.5571E+02 9.8548E+01 5.5472E+02
Avg. 7.8461E+02 2.7844E+02 1.7878E+02 7.2129E+01 3.3927E+02
A 1.2325E+400 1.0675E+00 1.1500E+00 1.5175E+00 1.2419E+00
D 3.4300E+00 3.6487E+00 3.0862E+00 3.3687E+00 3.3834E+00
RY E 5.5280E+00 4.3940E+00 4.6456E+00 4.9014E+00 4.8705E+00
F 9.9667E+00 9.6117E+00 8.5067E+00 6.7625E+00 8.8891E+00 |
G 9.0633E+00 8.3888E+00 6.7329E+00 6.0094E+00 7.5705E+00
Avg. 6.7519E+00 6.1706E+00 5.3773E+00 4.9136E+00 5.8365E+00
A 3.2695E+01 1.0460E+01 3.7550E+00 8.4750E+01 1.1939E+01
D 3.0979E+01 1.4522E+01 1.5282E+01 1.0685E+01 1.7867E+01
RZ E 1.1458E+02 7.1012E+01 2.0008E+01 1.2161E+01 5.8921E+01
F 7 . 8860E+01 3.0247E+01 1.5716E+02 1.9187E+01 6.2471E+01
G 1.2045E+02 5.1187E+01 2.4464E+01 2.8786E+01 5.7154E+01
Avg. 8.2662E+01 4.2662E+01 3.8096E+01 1.8503E+01 4.6867E+01
28




The ratios of measured to expected Pasquill-Gifford sigma-y values
include effects from both horizontal wind direction fluctuations and é
the initial building-produced spreading in the immediate lee of the
structure. The separation of these two effects from one another was
not achieved. The horizontal wind direction fluctuatioms during this
test series were so large that the lateral spreading effects caused by j
the structures were nearly obscured. Lateral plume spreading (estimated |
from standard deviations of bivane horizontal wind direction fluctua- ?
tions) were compared with the observed standard deviations of lateral
tracer spreading (sigma-y). The wind direction fluctuations well ac-
counted for the observed lateral tracer spreadings. For 52 comparisons
of ground-level tracer releases nearly two-thirds of the variance in
observed sigma-y values was explainable by use of the wind fluctuation
statistics. The correlation coefficient was 0.82, and the F-value
statistic was 104.3. |

4.4 Effects Due to Height of Release of Tracers

Three basic heights were used for the paired releases of the gaseous
tracers. One release point was at the top center of the containment
building roof; a second release location was on the auxiliary building
roof, and two ground-level sites were used. This section presents a
summary of the different behaviors relating to the heights of the plume
axis and the actual heights of release of the gaseous tracers.

Table 15 summarizes the general atmospheric conditions and shows
the release heights of the tracers for each test. It also lists the
sampled tracer concentrations collected on the auxiliary roof as the g
result of ground-level released gaseous tracers. In most cases, ground-
level released tracers were collected in very substantial amounts by E
these roof samplers. During tests 6 to 8 and 10 to 15, SF6 was released
on the auxiliary building roof. Massive amounts of SF6 were sometimes |
collected in these roof samplers and masked the presence of F12. In
general, roof-level-sampled tracer concentrations (from ground-level
releases) yielded tracer concentrationé nearly comparable with the high-
est concentrations sampled at ground-level along the edge of the con-
tainment and auxiliary buildings. Two important exceptions to tracer
plumes that elevated to the roof level were tests 16 and 18. For some
unknown reason, F12 was not substantially lifted aloft to the roof

samplers whereas SF6 was. In all other instances, the ground-level-
released tracer was sampled in very substantial amounts at the roof
locations.

Paired tracer releases are grouped according to their combination
of release heights in Table 16. Four distinct and simultaneous groupings
were (1) containment top and auxiliary roof, (2) containment top and
ground-level, (3) auxiliary roof and ground-level, and (4) both ground-
level tracer releases. Average diffusion statistic ratios were formed
for each tracer for each release height. These ratios were observed
values divided by Pasquill-Gifford expected values (or their reciprocal)
for sigma-y, sigma-z, and normalized concentrations. A pattern of de-
pendence upon height is easily recognized. For the sigma-y ratios (RY),
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Table 15. Auxiliary Roof Sampler Concentrations for
Tracers Released at Ground Level

4 m Wind Tracer Measured Concentration®
Test NRC 5
No. Stab. Dir.! Spd.?2 Gas Release 4012 402 403°
4 G 38 1.3 F12 G5 1.07E-3  1.413-4  7.50E-4
5 G 71 0.9 SF6 G5 1.03E-3 8.99E-4  4.22E-4
5 G 71 0.9 Flz G5 2.61E-3 9.89E-4  5.15E-4
6 D 228 2.8 Fi2 G5 0.0 0.0 0.0
7 A 342 4.6 F12 G5 0.0 0.0 0.0 -
8 G -- 0.9 F12 G5 MSG MSG 1.25E-4
9 D 240 1.5 F12 G5 1.05E-4  MSG MSG
10 F 330 3.0 Fi2 G5 0.0 0.0 6.88E-4
11 E 310 3.7 F12 G5 0.0 0.0 0.0
12 E 349 1.3 F12 G5 0.0 0.0 2.91E-4
13 E 243 0.8 F12 G5 1.61E-3  MSG 1.52E~4
14 G 109 0.9 F12 G5 4.31E-5  3.26E-5 1.03E-5
15 D 339 0.8 F12 G5 1.96E-3 3.47E-4 MSG
16 E 227 1.0 SF6 G17 1.56E-3  3.53E-4  8.36E-4
16 E 227 1.0 F12 G5 0.0 0.0 0.0
17 G 50 2.0 SF6 G17 2.70E-5 2.58E-7  2.41E-5
17 G 50 2.0 F12 G5 4L.91E-4 2.59E-4  1.19E-4
18 F 251 0.7 SF6 G17 1.46E-3 1.01E-4  8.16E-4
18 F 251 0.7 F12 G5 0.0 0.0 0.0
19 E 239 1.1 SFé G17 3.05E-4 3.58E-4 1.46E-4
19 E 239 1.1 F12 G5 6.58E-4 0.0 8.22E-4
21 G 262 2.3 SF6 G17 2.33E-5 2.17E-6  2.53E-6
21 G 262 2.3 F12 G5 1.95E-4  3.00E-6  3.99E-5
22 D 24 1.9 SF6 G17 1.51E-4 7.10E-5  3.68E-5
22 D 24 1.9 F1z2 G5 1.66E-3 1.68E-3  9.54E-4
23 F 329 0.8 SF6 G17 MSG 1.68E-4 1.01E-4
23 F 329 0.8 F12 G5 MSG 1.28E-3  9.90E-4

1Tn degrees true north = 0 or 360 degrees

2In m/sec from 4 m level on meteorological tower

3Cu/Q (m 2) concentrations are normalized

3 m from the juncture of the auxiliary roof and containment
CMidway between 401 and 403

Edge of auxiliary roof to south
MSG Missing data
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Table 16. Comparisons of Diffusions Statistics for Paired Tracer Re-
leases Using Combinations of Different and Same Release Heights

Release RY ) RZ RC
Locations Tracer Gy(M/PG)* GZ(M/PG)* C(PG/M)*
Containment SF6 4.2 146.4 804.3
Auxiliary Fi12 5.8 22.0 669.5
Containment SF6 4.4 143.5 1803.3
Ground Fl2 5.2 16.2 163.2
Auxiliary SF6 4.1 52.2 187.8
Ground Fl12 5.5 9.4 47.9
Ground SF6 7.2 50.7 392.5
Ground Fi2 7.3 17.2 109.3

Paired ground-level releases without test 16 and 18 data

Ground SFo6 6.3 16.3 78.1
Ground F12 6.7 16.0 75.8

ot

¥ M = measured values; PG = Pasquill-Gifford values

the tracer released nearer to the ground had a slightly larger propor-
tional deviation from expected Pasquill-Gifford values. Effective
sigma-z ratios (RZ) and concentration ratios (RC) were largest for the
more elevated tracer.

Paired ground-level releases are also shown in Table 16. The first
listing shows average values for all tests, including tests 16 and 18
for which F12 did not experience a building-induced elevation of the
tracer plume. This ratio set has large mean ratios of RZ and RC for
SF6 as compared with F12, since the SF6 plume was elevated. In the
second listing of paired ground-level release ratios, test 16 and 18
values are deleted. Excellent agreement of these diffusion ratios
indicates that both gaseous tracers behaved in an essentially identical
way, except for those two unexplained failures of F12 to elevate.
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Figure 21 illustrates the comparisons of sigma-y values for the ele-
vated tracer (SF6) with corresponding values for the lower level released
tracer (¥F12). The solid sloping line represents the locus of points of
one-to-one correspondence. Most paired data values lie well below the
line, showing that the near-ground released tracer does develop a slightly
wider lateral spread.

Figure 22 depicts a similar comparison for effective sigma-z values.
In this comparison, the elevated tracer has the largest effective sigma-z
values, as would be expected. Considerably more scatter occurs within
the sigma-z type of diagram. Without specific information about the
heights of the plume axes and the vertical concentration profiles, little
more may be determined about this greater scattering. In other words,
the discussions deal with the effective sigma-z provided by equation 6.

Figures 23 through 33 illustrate characteristic plume behaviors
shown by the oil fog visual tracer. Figures 23 through 26 illustrate
0il fog releases from the containment top during neutral and unstable
temperature lapse rates (stability categories A-D). Figure 23 shows a
coning plume which gradually develops large vertical loops. Figure 24
shows ome of the typical fumigation episodes with ground-surface im-
paction approximately 200 m to the northeast of the containment building.
Figure 25 views the looping plume from about 1000 m northeast of the
containment building.

An episode of building wake cavity capture of 0il fog is shown in
figure 26. Usually these episodes were of short duration and of rela-
tively small importance compared with the total plume movements and
diffusion during neutral and unstable stability conditions.

Figures 27 through 29 typify containment building roof releases of
0il fog during strongly stable temperature lapse rates (stability cate-
gories E through G). Figure 27 illustrates the elevated plume behavior
during stability category G. A small zone of more diffuse oil fog
extends along the lower edge of the plume. This diffuse zone probably
represents the main portion of the building wake influence upon the
plume. Figure 28 shows this plume encountering and flowing around the
west cooling tower. In figure 29, the plume is shown flowing between
the cooling towers several minutes later with little apparent alteration
of the plume structure by the cooling tower wakes.

Figures 30 through 32 typify ground—level releases of oil fog
during stable stability categories. 0il fog smoke released in the
building wake cavity is drawn upward along the lee edge of the struc-
tures and streams away from the buildings as if released from a vertical-
1y elongated source. Depending upon the amount of stable layering of
the atmosphere, the oil fog plume may be contained to greater or lesser
extent within particular layers. 0il fog released in the building
cavity zone tends to remain well above the ground surface (fig. 31). A
somewhat clear zone (mostly without oil fog) exists between the lower
plume boundary and the ground surface.
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Figure 23. Rooftop release from contaivment vessel under
strongly unstable conditions. Pronounced looping is
evident.

Figure 24. Surface release from position 5 under neutral
conditions. Lateral diffusion into wake of containment
vessel and enhanced surface impaction are evident.
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Figure 25. Strongly looping plume characteristic of re-
leases under unstable conditions. Building wake effects
were overpovered by thermal convective effects under such

- o, .
Anan AL dea Aan

Figure 26. Visual plume released from roof of containment
vessel under unstable conditions. Transient trapping of
the plume in the building cavity is indicated. White

samplers (see arrow) are on 100 m arc.
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Figure 27. Typical rooftop pelease under stable conditions.
piume remains aloft in stable flow.

Figure 28. Roof release plume encounters cooling tower and
oncircles structure while passing dowmwind.
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Figure 31. Visual plume released from surface
position 5 under stable conditions. Plume
remains aloft past the 200 m are.

e I

Figure 32 shows the ground-level release of oil fog from a position
at the lateral edge of the building complex. A considerable amount of
0il fog streams by the building without being captured within the wake
cavity zone. Some plume mass is entrained within the cavity zone in the
lee of the containment building and can be seen above the auxiliary
building roof. Figure 33 shows small wisps of oil fog plume being drawn
downward into the cavity zone in the lee of the containment building

during strong stable conditions.
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Figure 32. Surface smoke relegse from position 5 under
stable conditions. Smoke is climbing the rear of con-
tainment building in building cavity and is mixing in
turbulent wakes of nearby support buildings.

Figure 33. Visual plume released from roof under stable conditions.

39




In summary, ground-level 0il fog plumes tend to become well mixed
in the vertical dimension in the lee of the structures, whereas, eleva~-
ted plume releases tend to stay aloft. During unstable conditions, .
convective motions rapidly spread plume material throughout the vertical )
direction at distances generally beyond the wake cavity zone. During !
stable conditions small wisps of plume material are drawn downward near

the structures, but most plume material remains aloft.

4.5 Wake Dilutions Versus the "cA'' Correction Term

A simple method which has been used to adjust plume diffusion esti-
mates for an initial building wake dilution is described by equations
(7) and (8). In essence, a plume cross-sectional area related to the
cross-sectional area of the building is added to the turbulence-devel-
oped product of lateral and vertical sigma values.

Since this type of corrective technique has been utilized in the
past, it is of interest to examine its success in describing the observed
plume maximum concentrations. Calculated concentrations were formed
using equation (8) and the appropriate values of Pasquill-Gifford
sigma-y and sigma-z values. The area A was 2050 m?, and the value of ¢
was 0.5; these values correspond to those used in the Rancho Seco Safety

Analysis calculations.

Figure 34 shows observed concentrations and the calculated concen-
trations including the cA term. It is evident that the building ad-
justed values from equation (8) have no real correspondence to observed
values. If these concentration values differed only by a constant, the
data points would tend to lie along a line with a slope of one and dis-
placed from complete agreement only in absolute value. Since they fail
to lie along the line of unit slope, the functional form of the area

correction term must be generally inappropriate.

Averaged values are plotted for observations pooled for stability
categories E, F, and G for each downwind distance. Calculated values
from equation (8), using Pasquill-Gifford sigma values along with the cA
term, are somewhat in agreement with measurements near the structure,
within about five reference lengths downwind; at longer distances {(be-
yond approximately 200 m) the calculations are probably poorxr and inap-
propriate. The height of the containment structure (43 m) is the
reference length. Plots (mot shown in this report) for individual
stability categories follow a behavior similar to the pooled mean values
for stable categories (E, F, and G) which are plotted in figure 34.
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4.6 Effects of Topographic Height Variations
Upon Sampled Concentration

Although the setting for the field measurement program was in the
gently rolling rangeland about 30 miles south-southeast of Sacramento,
California, the height variations of the topography significantly in-
fluenced ground-level sample concentrations. The areas to the northeast
through southeast and to the west of the facility are regions of signifi-
cant height increases. To the northwest, northeast, and especially the
south through west, significant decreases in topographic heights exist,
Figure 2 depicts these features. For example, 800 m to the west and
‘east, the topography rises about 45 ft above the plant grade.
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Since the gaseous tracer plumes became elevated, they could en-
counter elevated topography, flow aloft across samplers with greatly re-
duced ground-level concentrations, or stagnate in depressions depending
on topographic height variations. All types of topographic effects
occurred, often within the same test. Since most data were collected
during low windspeed and strong temperature inversion conditions, with
considerable horizontal plume meanderings, almost one-third of the
sampled data included significant topographic influences.

Tracer releases from the containment top tended to pass aloft
across the sampling arrays, except for small amounts of plume drawn
downward by wake effects near the structures, and except for impact upon
higher terrain. The cases of significant influences upon sampled tracer
plume concentrations are summarized in Table 17. Ten tests had portions
of the plumes significantly aloft over the ground-level samplers. Five
tests showed significant impact upon elevated terrain. Four tests con-
tained points or zones of stagnation in topographic depressions. Dif-
fusion statistics and comparisons with Pasquill-Gifford expectations for
these affected samples produce the greatest variabilities or "anomalies"
of the test series results.

If the diffusion statistics from samples significantly influenced
by topographic height variations are removed from the data set in
Appendix D, it is possible to derive new mean values of ratios of ob-
servations with Pasquill-Gifford sigma-y and sigma-z values and the
corresponding normalized concentrations. These values without large
terrain influences may be compared with ratio values determined for the
entire data set (Appendix D). Table 18 lists the mean values and their
standard deviations for each treatment of topography. Student's t- and
F-statistics comparing the mean values and variances were computed ac-
cording to the guidelines of Appendix E and are listed in Table 19. The
sigma-y ratio statistics, RY, (mean and variance) are slightly changed
through removal of results based upon topographically~-affected tracer
sampling. At a 95% confidence level, the changes are not likely to be
significant. The variance of the concentration ratios, RC, and the
effective sigma-z (RZ) from the crosswind integrated concentrations are
significantly less for the data set without topographically affected
sampling values; the mean values of these ratios are not likely to be
significantly different.

The physical implications of these statistics are several. Sigma-y
values derived from lateral slices through the elevated plumes are gen-
erally equivalent. Since lateral turbulence intensity tends to be semi-
constant with height, sigma-y (and thus RY) should not be seriously in-
fluenced by topographic height changes of sampling positions. Also, the
frequently large angular spreadings (meanderings) of the plumes were
probably enough to mask the spreadings caused by air flows being later-
ally deflected around topographic rises. However, a height-related
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Table 17. Test Number and Location of Significant
Topographic Effects

Test # Plumes significantly aloft
2 SF6 and F12 100, 200, 400 m arcs
3 SF6 and F12 100, 200, 400 m arcs
4 SF6 100, 200, 400, 800 m arcs
5 SF6 and F12 400 m arc
13 SF6 400, 800 m arcs
14 SFé6 400, 800 m arcs
16 SF6 200, 400, 800 m arcs
18 SF6 800 m arc
23 SF6 and F12 400, 800 m arcs
6 F12 800 m arc
Plumes with significant impaction upon
Test # .
elevated terrain
5 SF6 and F12 800 m to WNW
8 F12 800 m to WNW
11 F12 800 m to SE
14 SF6 800 m to WNW
15 Fil2 800 m to ESE
Plumes with significant stagnation in
Test # . .
topographic depressions
6 Fi2 800 m to NE
7 Fl2 400, 800 m to SW
15 SF6 and F12 800 m to S
17 F12 400, 800 m to SW

change of sigma-y near the structures has been discussed. This vertical
variation was relatively small and most likely would be undetectable be-
vond the first few hundred meters downwind of the structures. The vari-
ability of sigma-z values and concentrations (and their ratios) with
Pasquill-Gifford values are sensitive to terrain height effects; the
estimates of average values of these ratios are probably useful but
topographic effects introduce a definite degree of variability.
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Table 18. Diffusion Parameter Ratios with Pasquill-Gifford Values
for Data Sets With and Without Topographic Influences

No Terrain Terrain
Ratio No. Obs. Mean Std. Dev. No. Obs. Mean Std. Dev.
RY 125 6.21 3.49 ’ 166 5.70 3.36
RZ 125 34.1 74.2 166 48.9 124.7
RC 125 205.9 473.6 166 353.4 1113.3

Table 19. Results of Student's t Tests and F Tests for Differences
of Means and Variances

Ratio t Criteria (95%) F Criteria (95%)
RY 1.26 1.96 1.08 1.1 - 1.2
RZ 1.17 1.96 2.82 1.1 - 1.2
RC 1.38 1.96 5.53 1.1 - 1.2

Another point to be noticed is the relatively large values of stan-
dard deviations associated with RZ and RC, both with and without terrain-
affected sampling data. Although topography contributes a discernible
amount of variability in sigma-z and concentration values, other signi-
ficant phenomena are even more important to these comparisons. Appar-
ently physical phenomena, such as layering of the atmosphere into "stable
slabs" at different heights, the fractional partitioning of the tracer
mass within the downwind vertical wake of the structure, and the sub-
sequent injection of tracer mass into quasi-horizontal planes of dif-
ferent turbulence and flow regimes, were among the most influential
features affecting RZ and RC. The heights of plume material were def-
initely altered by the presence of the structures.
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4.7 Effects of Cooling Tower Wake Flows
Upon Tracer Concentrations

Some effects upon ground-sampled tracer concentrations were related
to apparent flow perturbations generated by the two hyperbolic, natural-
draught cooling towers. Examination of isopleth patterns of ground-
level total integrated concentrations (figures C-1 through C-46) revealed
apparent wake dilutions and downdraught maximums for tests 2, 3, 4,

8, 13, 16, and 18. The cooling tower wake imprint upon the ground-level
concentration pattern is characteristically U-shaped, with the cooling
tower or towers at the bottom of the U. Apparent downdraught maxima

of concentration develop along each edge of the U, and a minimum, probab-
ly corresponding to the cavity zone, develops within the U. Tests 2 and
8 (Appendix C, figures C-3, -4, -15, and -16) provide fairly good il-
lustrations of these effects.

The overall interpretation of ground-level concentrations (i.e.,
crosswind integrated concentrations and sigma-y values) are probably
not severely distorted even when the observations are influenced by the
cooling tower wakes. Because the horizontal wind meandering was rel-
atively large, wake dilutions and spreadings were of lesser impact
during these experiments than during more customary conditions (those
conditions with meandering amounts usually associated with the Pasquill-
Gifford sigma-y categories).

5. SUMMARY

A series of 23 paired gaseous tracer releases was conducted at the
site of the Rancho Seco nuclear power plant during the fall of 1975.
Sulfurhexafluoride (SF6) and dichlorodifluoromethane (F12) were re-
leased for 1-hr intervals and collected by samplers placed on a surveyed
grid located about the building complex. The test series was charac-
terized by meteorological conditions with low windspeeds and a great
variability in horizontal wind directions.

FYor ground-level releases, gaseous tracers were laterally dispersed
about six times more than the expected amounts from Pasquill-Gifford
curves of a sigma-y. Nearly two-thirds of the variance of sigma-y
values was directly related to the observed variance of the horizontal
wind direction (mostly meandering). The effective sigma-z values were
16 times greater than the corresponding values from the Pasquill-
Gifford curves of sigma-z. The measured ground-level axial concentra-
tions were about 75 times smaller than predicted by the Gaussian dif-
fusion equation for a ground-level release when Pasquill-Gifford values
of sigma-y and sigma-z were used.
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The ratios of sigma-y to Pasquill-Gifford sigmas were somewhat
larger for tracer releases near the ground than for elevated tracer
releases. Sigma-z ratios and concentrations ratios increased as the
tracer height of release increased, since smaller concentrations were
sampled at ground-levels for the more elevated plume centerlines.

Beyond 100 to 200 m downwind, the Gaussian diffusion equation with
a correction factor cA added to the denominator failed to account for
building observed tracer dilutions downwind of the building complex.
The systematic growth of differences between observed and calculated
contractions at greater distances suggests that the use of the add-on
cA term is functionally incorrect.

Systematic building wake cavity circulations distributed surface
released tracers and oil fog vertically throughout the zone in the lee
of the containment and auxiliary buildings. The result of this vertical
flux of material is the vertical redistributing of material so that the
center of plume mass occurred at a height different than expected for
the actual heights of release. Ground-level released tracers were
significantly elevated, whereas structure top releases were slightly
lowered since a small fraction of the plume was influenced by the
building wake and cavity.

Additional measurements need to be performed in the vicinity of a
building complex to determine the actual plume axis heights and plume
elevating effects due to wake cavity circulations. Vertical tracer
mass distributions should also be measured.

A complete listing of sampled gaseous tracer concentrations is
provided in Appendix A. Values for concentric sampling arcs are listed,
along with the source strengths and wind speeds used for normalizations.
Concentration data are also provided for a limited number of roof-top
positioned samplers, ground-level sampling sites along building exterior
walls, and the five towers to the north and northeast of the containment
structure. Tower data were examined, and their qualitative information
supported the observations of plumes often being layered in the verti-
cal and elevated well above their ground-level heights of release.
Because of the coarse spacing of samplers and the significant amount
of missing samples, no further analyses of tower sampled tracers were
pursued.
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APPENDIX A: Normalized Concentrations

This appendix contains a listing by test, arc, and gas of the
normalized concentration value. Ground sampler positions are numbered
1-300 inclusive, roof samplers 401-403 and tower data 3x1-3x6 where x
is the tower number 1-5. Miscellaneous samples 1-19 are those ground-
level samples collected at positions along the walls of the containment,
auxiliary, and turbine buildings. They are listed as miscellaneous

because there was no consistent distance applicable to all samples of
the group.

Table A-1 lists the source strength in gm/sec for each tracer and

the average wind velocity at the release height. The release locations
are given in the individual headings on each page of listed concentrations.
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Table A-1.

Tracer Source Strengths and Wind Speeds
at Tracer Release Heights

Source Strength

Avg. Windspeed

. (gm/sec) at release height (m/sec)
Test # SF6 Fi12 SF6 F12
1 .1160 .9450 .67 1.03
2 .1100 1.0360 1.16 1.79
3 .1060 .9861 2.10 1.74
4 .1113 .9990 1.79 1.34
5 .1148 .9990 .89 .89
6 .1396 1.0309 3.08 2.82
7 .2434 1.1025 5.14 4,56
8 .1503 1.0170 2.46 .89
9 .2213 .9600 1.92 1.48
10 .2123 1.0135 4.87 2.95
11 .2326 1.0177 4.78 3.71
12 .2363 1.0758 1.70 1.25
13 .2133 1.0240 - .85 .80
14 .2186 .9873 2.28 .89
15 .1980 1.0006 1.30 .80
16 .1794 1.0048 1.03 1.03
17 .2067 1.0630 1.97 1.97
18 .1758 .9660 .67 .67
19 .1780 .9860 1.07 1.07
20 .1890 1.0468 2.15 2.15
21 .1798 1.0155 2.25 2.25
22 .2116 1.0155 1.92 1.92
23 .1904 1.0437 .76 .76

50



SMUD TEST 1 NRC STRB-A 18,7/75 1486~1585 PDT

GAS S AVERAGE WINDS: SPEED: 8.7 MsS - :DIRECTION 321. DEGREES

SOURCE STRENGTH @.1168 GM/5 RELEASED FR(OM CONTAINMENT

DOWNWIND DISTANCE(ARC) SAMPLES

BERRING 188. M 288. M ' 480. M Bo8. M
GLN CONC GLN - . CONC GLN CONC GLN CONC
24. 64 3.90E-87 124 0.60E+02 184 ©.60E100 244 ©.89E-+00
38. 85 4.48E-86 125 8.27E-87 185 B.8BBE+E8 245 ©.00E+D0
36. 66 1.22E-B6 126 S.3PE-B7 186 0.00E+00 246 0.99£+984
42. ‘67 B8.92e+98 127 1.83E-86 187 3.97E-@7 247 0.0BE-D0
48. ‘68 ©.06E+B8 128 1.64E-B6 188 6.13E-87 248 0.685+02
S4. 69 4.B8E-8€6 129 2.2VE-P6 189 2.11E-B6 249 1.51E-87
68. 78 6.8BE-@87 138 3.1SE-86 198 1.66E-B6 250 ©0.00E-08
66. ¥l 2.30E-B86 131 B.00E+BB 191 2.A2E-B6 251 2.27E-07
72, ‘v2 2.42E-B6 132 3.7BE-A6 192 9.35E-87 252 2.86E-07
78. 73 4.55E-87 133 3.56E~-B6 193 $5.36E-B6 253 2.20E-87
84. 74 2.87E-86 134 2.64E-86 134 1.82E-86 254 1.17E-07
98. 75 2.93E-B6 135 2.87E-Be 195 1.26E-B6 255 O.00E+00
96. 76 2.97E-B6 136 O.POE+EB 196 1.92E-86 256 038.83E-87
182. ¥7 S5.44E-86 137 6.52E-86 197 7.98E-@87Y 257 2.86E-@7
188. 78 7.56E-O¢ 138 2.58E-86 158 1.84E-B6: 258 2.87E-87
114. 79 3.25E-B6 139 S5.31E-86 199 1.789E-B6 259 O.00E-+H00
129. 88 2.50E-B6 140 ©.00E+BB 200 3.47E-R6 268 0.00E+08
126. 81 3.37E-86 141 3.98E-B6 281 1.26E-B& 261 8.43E-87
132. 82 1.95E-B6 142 3.87E-86 202 6.26E-67 262 0©.00E+88
138. 83 ©.00E+E0D 143 2.53E-86 203 6.49E-87 263 0.09E-80
144, 84 0.06E+B8 144 ~3.42E-086 264 ©.09E+88 264 2.18E-86
158. 85 0.80E+98 145 3.07E-B6 205 3.34E-B7 265 0.9P0E+00
156. 86 0.00E+28 146 3.27E-B6 206 S.00E-87 266 0.00E+80
162. 87 ©.BBE+80 147 5.53E-07 287 1.22E-86 267 1.38E-86
168. 88 6.11E-86 148 1.16E-86 208 O.BBE+B0 268 0.00E+E0
174. 89 5.66E-87 149 B.88E+88 289 B.68E-87 269 G.00E-+80
1€8. 98 4.38E-B7 158 3.53E-87 218 ©.88E-~-867 27D  8.60E-+D0
198. 93 2.23E-P6 153 0@.8BE+B@ 213 0©.88E+BO 2v3 B.89E-+80
294. 185 3.85E~-86 169 a.80E+B8 229 0O.08E+8@ 289 0.60E-+00
312. 112 ©.\BE+98 172 ©O.00E+B8 232 ©.0BE+0B 252 4.28E-07
324. 114 @.B9E+B8 174 0.8BOE+8A 234 B.00E+99 254 1.86E-06
336. 116 B0.0BE+BB 176 0.8BBE+60 236 B.OOE+00 296 5.37E-67
342. 117 ©.0EE+89 177 0.00E+88 237 6.08c+88 257 4,34E-87
TOWER SAMPLES
HEIGHT TOWER 1 TOWER 2 TOWER 3

GLN CONC GLN . . CONC GLN CONC

1.8 311 1.48E-86 321 2.27E-BF 331 3.80E+B08
39.8 312 S5.16E-07 322 1.72E-87 332 4.53E-87
60.8 313 3.93E-87 323 0.ARE+E@ 333 ©.00E-+E0
s@.e 314 2.27E-8B7 324 0.0BEH89 334 2.27E-86
1zp.8 315 1.1SE-B7 325 ©0.00E+88 335 0©.09E+80
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SMUD TEST 1 NRC STRB A

GRS S AVERAGE WINDS:

18775

1486-1585 PDT

SOURCE STRENGTH B.1168 GM/S PELEQSFD FROM CONTAINM cNT

HEIGHT TOWER 1
GLHN conc
158.8 316 1.51E-87

GROUP 1
GLN CONC
B .6BE-+88
8.00E+88
3.74E-87
1.28E-B6
8.88E+88
4.7RE~-B7
1.84E-06

GAS F AVERAGE WINDS:

SOURCE STRENGTH 8.9458 GM/S RELEASED FRGOM AUXIL IARY

SPEED 8.7 M8 ;:DIRECTION 321. DEGREES
TOWER %ﬂMPLEb
TOWER 2 TOWER '3
GLM CONC GLN CONC
326 2.29E-87 336 2.29E-87
MISCELLAMEOUS SAMPLES
GROUP 2 GROUP 3 GROUP 4
GLN CONC GLN CONC GLN CONC
8 ©.82E+8H 15 B.68E+08 481 B8.735E-B6
9 B.4vE~-B6 16 0.8BE+B8 482 1.52E-85
18 1.v@E-@7 I¥ B.B8E+BB 403 B,EOE-+EH
11 9,.80E+88 18 B.6BE+08 8 8.88E-180
12 1.75E~-87 19 B8.08E+20 8 0.08E+68
13 0.86&108 @ ©.08E+00 8 ©.00E+28
14 0.8BE+06 8 8. BDEFBB 9 0.8BE+86
SPEED 1.8 M5 'DIRECTIUN £295. DEGREES
DOWNWIND DISTAMCE (ARCY SAMPLES
BERRING 188. M 288. M 488. M 868. M
GLH CONC GLN CONC GLN CONC GLN CONE
24, 64 B.6BE+BD 124 5.4BE-B7 184 B.0PE+B8 244 0.0BE+00
3a. 65 4.21E-B6 125 5.26E-87 185 0.0BE+00 245 0.96E+98
36, 66 B.BBE+BB 126 3.62E-86 1B6 1.75E-B6 246 0.00E+90
42. 67 D.BBE+PB 127 @.BOE+B@ 187 5.40E-B7 247 ©.BBE4BH
48, 68 0.08E+B3 128 B.00E+BB 188 6.31E-B7 248 &.32E-@7
54. 69 «4.53E~-86 129 4.11E~-B6 189 8.40E-B7 243 1.38E-B6
68. r8 3.81E-B6 138 2.63F-B6 198 7.6BE-B7 2508 5.26E-07
66. 71 1,98E-B6 131 1.B5E-B6 191 1.38E-06 251 5.40E-07
2. r2 . 3.57E-B& 132 3.56E-G6 192 1.85E-B6 252 1:05E-P6
78. v3 1.47E~-86 133 4.86E-B6 193 1.982-85 253 1.38E-06
a4, 74 2.74E-B6 134 2.76E-B6 194 1.B5E-B5 234 1.05E-65
o, ¢S 2.11E~B6 135 2.06E-B6 195 1.3BE-B6 255 G.0BE-+OS
96, 76 2.74E~B6 136 B.OVE+YB3 196 1.B3E-P6 256° 1.05E-86
182. 77 6.85E~-B6 137 1.29E-B86 197 1.83E-B6 257 1,58E-05
1688. 78 4,11E-86 138 1.81E-86 158 B.08E+80 258 9.55E-A6
114, v9 4.11E-B6 139 2.79E-8B6 199 3.G64E-BS 259 1.83E-86
128. 86 4.65c-86 148 0.8BE+B8 208 1.11E-85 268 2.76E-B6
i26. 81 1.5BE-85 141 1.14E-B6 2081 B.02E+B6 261 5.27E-06
132. 82 1.26E-B6 142 3.38E-86 202 2.73E-86 262 1.38E-06
138. 83 B.BOE+BB 143 ©.00E+D8 203 6.99E408 253 4.B4E-06
144, B4 0.00E+BD 144 B.BOC+BO 2804 D.0OBE+HEB 264 5.47E-86
158. 65 0.85E+88 145 2.20E-86 2085 ©.995+8B 265 6.85E-86
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SMUD TEST

BEARING

156.
162.
168.
174.
188.
192.
188.
294,
384a.

NRC STAB A

19,7775

1406-1585 PDT

DOUNWIND DISTANCE (ARCY SAMPLES

1e8. M 288. ™ 498. M 8pa. M
GLM CONC GLLN CONC GLN CONC GLN TONC
B6 D.BBE+BB 146 3.82E-B6 206 B.2BEEY 266 1.76E-85
8¢ B.UEE+GE 147 8.09E4H08 287 O.00E+HE8 267 8.08E-85
88 2.51E-85 148 3.5vE-66 268 QA.00E+@8 268 1.3BE-B6
89 0.0QBE+B8 145 9.90E+BB 265 0.0PE+BD 263 6£.84E-86
98 1.92E-B6 158 B.00E4BQ 2180 O.9VE+BD 278 6£.74E-B6
92 B.S7E~BY 152 ©0.0BE+E8 212 B0.00E+BD 272 0.68E+E0
93 2.28E-85 153 B.BPE4HA 213 0.00E+B8 273 ©.00E+Q99
182 4.259E-86 169 0.86E+88 229 0A.00E+08° 282 B.BBE-+HE8
116 2.67E-86 1v@ D.9BE+PB 230 6.06E+08 298 0.00E+0Q
111 3.81E-86 171 Q.0BE+BE 231 0.60E+00 2291 0.00E+06
113 4.21E~-B6 173 0.8EE+B8 233 B6.00E+88 293 4.00E+28
114 4.69E-86 174 0.0BE+00 234 B.898E4+0A 294 0.8AE+0D
115 5.4PE-BE 175 B.8BE+00 235 B2.08E+00 295 ©.00E-98
116 4.69E-86 176 ©.09E+00 236 B,.00E+00 296 O.BBE+@9
117 4.8SE-B& 177 B.00E+B8 237 B.90E+00 297 1.8BE-06
118 3.81E-86 178 B.8BE-+H0 233 B.00E+00 258 0.8OE+DB
TOWER SAMFLES
TOWER 1 TOWER 2 TOWER 3
GLM CONC GLN CONC GLN CONC
311 1.6BE-Be 32! 5.40E-87 331 0.00E-+E0
312 2.76E-8Y 322 1.26E-96 332 5.46E-87
314 ©.8BE+B8 324 1.37E-86 334 5.32E-87
315 6.32E-B7 325 B8.22E~80F 335 G.06E+80
3i6 1.37E-B6 326 1.B5E-B6 336 0.00E+HB0
MISCELLAMEOUS SAMPLES
GROUP 1 GROLUP 2 GROUP 3 GROUP 4
GLN CONC GLN CONC GLN CONC GLN CONC
1 B.88E+R3% 8 0.80E+88 15 B.80E+PB 481 1.3BE-B86
2 2.81E-86 9 0.03E-+88 16 ©0.09E+38 482 8.81E-B85
3 8.58E+088 18 ©.08E+B8 17 S5.48E-B7 4B3 4.36E-85
4 Z2.72E-06 11 1.88E-B8& 18 1.73E-B6 B ©.08E+20
5 B.88E+88 12 9.85E-85 13 ©.BUE+BR 8 §.B0E+88
€ 1.69E-06 13 1.3BE-86 8 ©.80E+28 B ©.98E+808
7 4.41E-86 14 1.3BE-85 8 0.00E+80 8 0.8PE+BB
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SMUD TEST 2 NRC STAB G

18-8-75

8633-9728 PDT

GRS S AVERAGE WINDS: SFEED 1.2 MsS :DIRECTION 999. DEGREES
SOURCE STRENGTH B.1188 GMsS RELEASED FROM CONTAINMENT

BEARING

- GLHN
156. B6
204, 94
210, 95
216. 96
246. 181
252. 182
258. 183
264, 184
278. 185
276. 186
282. 197
288. 188
294, 189
308, 118
386. 111
312, 112
318. 113
324. 114
339, 115
336. 116
34z, 117
348. 118
354. 119
368. 129

lga. ™

CONC
2.65E-86
0.BBE+BY
0.0B%E+88
1.36E-86
8.95E~-87
@.BBE+B5
2.70E-B6
2. 13E-86
2.58E-B6
9.15E-86
2.32E-86
8. u8E+58
8.88c+88
4.81E-87
3.1BE-87
4.83E-87
6.72E-87
8.0e:+08
7 .6EE-B7
8.28E+68
8.03E+63
8.96E+88
8.88E-+88
8.60E+38

GLHN
146
154
155
196
161
162
163
164
165
186
167
168
1638
178
171
iva
173
174
175
ir6
17v
178

288, M

CONC
?.60E+88
2.03E-86
1.82E-86
6.BoE-+aa
8.95E-+88
8.BoE-+-88
7.90E+88
2.91E-856
A.0806E-+80
@.0vE-+80
8.98E+80
8.B8E-+66
1.24E-85
7 .B2E~-87
B.00E+89
8.p8E+89
8.080E+80
3.15E-86
1.55E-B6
4, 17E-86
8.89E~-B85
d.86E+88
B.8BE+A6
6.80E+88

GLN
286
214
213
216
221
222
223
224
225
226
227
228
229
238
231
232
233
234
233
236
237
238
239

486. M

CONC

. BRE+AB
. BBE+BO0
. BRE-+as
.BPE+BE
«92E-B6
34E-86
.OPE-+EB
4.29E-86
8.76E-8B6
0.08E+08
1.29E-65%
3.63E~-B7
2.42E-85
6.22E-B6
1.55E-83
Y .98E~-B6
9.60E+08
2.92E-06
2.87E-86
1.48E-86

EBh—~0E88003

5.43E-87 |

6.13E~-867
1.76E-B6

GLN

eoa. M

CONC
A.86E+EA
a.88E-BB
8.96E+388
0.98E+83
8.P9E+88
8.e8t+08
8.88E+28
0.00E-+80
2.21E-@7
3.38E-86
1.17E-86
a.08E+88
B.B8E+a8
v.31E-87
B.8BE+BB
5.353E-87
B.8B6E-+80
B.B8BE+BH
U.8vE--88
8.88E+08
8.08E+98
g.88E+89
B.08E+88
8.60E+08

TOWER SAMPLES

HEIGHT TOWER 1

CONC
2.87E~86
1.84E-66
4.B6E-087
5.60E-87

TOWER 2

GLH
321
322
323
325

COHC
&.70E~-BY
e.68E+86
8.88E+88
8.695489

MISCELLANEQUS SAMPLES

GROUP 1

GLHN

1.8 311
38.8 312
68.8 313
126.89 315
GLN

1

2

3

4

6

CCNC
8.4BE-87
8. 8ac+68
A.0RE+28
8. 88E+08
8.08e+80

GROUP 2

GILN
e

S
16
11
i3

CONC

.BBE--08
. 15E-86
. BBE+2B
.BBE+28
. 14E-86

Ol S S &
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GROUP 3

GLN
15
16
17
18

|4}

CONC
4.11E-86
{.489E-66
1.13E-B6
2.35E-B6
8.a0E+80

GROUP 4

GLN
481
482
483
4]
B

CONC
8.88E+85
8.@8E+23
0.80E+E8
B.BBE+ED
0.98E-+BB



SMUD TEST 2 NRC STAB G 18/8/75  B633-8728 PDT

GRS S AVERAGE WINDS: SPEED 1.2 M/S :DIRECTION 9935. DEGREES
SOURCE STRENGTH ©.1188 GMsS RELEASED FROM CONTAINMENT
MISCELLANEOUS SAMPLES
GROUP 1 GROUP 2 GROUP 3 GROUP 4
GLN CONC GLN CONC GLN CONC GLN CONC
7 B.73E-B7 14 4.86E-86 & @.o8E+80 2 B0.ost+ae
GAS F AVERAGE WINDS: SPEED 1.8 M/S ;DIRECTION 161. DEGREES
SOURCE STRENGTH 1.836B GMsS RELEARSED FROM AUXILIARY

DOWNWIND DISTANCECRRCY SAMPLES

BEARING 188, M 288. M 408. M ge8. M
GLH CONC GLN CoNC GLH CONC GLN CONC

156. Bt 4.64E-B6 146 0.9P:E+89 206 O.08E+08 266 ©.60E+20
188. S8 2.79E-86 158 0.00E+BD 218 0O.80E+BE8 270 ©.0PE+ED
192. 52 @.88E+BB 152 4.76E-B6 212 0.00C+88 272 0.00E+80
216. 96 B.DBE+BB 156 1.44E-86 216 ©.80E+AB 276 B.0PE+ER
222. oF 0.89c+88 157 3.48E-8B6 217 6.00E+BA 277 D.08E+BO
228. 98 o.88E+BB 158 2.49E-86 218 4.7PE-B6 278 0.6OE40H
234, 83 @.88E+88 159 0.898E+06 218 5.17E-86 279 0.68E-+BB
249, 109 @8.B6E+08 168 4.16E-P6 228 06.89E+60 2680 0.00E--88
246. 1l 2.97E-p5 161 0.88E+B8 221 ©B.0AE+B0 281 ©.DRE+86
252, 192 2.56E-85 162 0.80E+08 222 2.53E-~66 282 0.00E+38
258. 163 3.96E-B6 163 0.03E+08 223 0.00E+08 283 0.D2E+0@
264, 124 2.72E-B6 164 2.49E-B6 224 S5.5iE-B6 284 2.47E-86
278, 185 4.63E-85 165 B8.8BE+B8 225 8.56E-B6 285 0.8BE+BE
276, 186 5.87E-B5 166 O.ABE+BA 226 2.86E-86 286 3.91E-B6
282. 167 3.43E-B6 167 @.0BE4GB 227 4.76E-96 287 ©.08E+99
288. 168 2.62E-BG 168 4.33E-86 228 0.00E+B0 208 0.0P0E-Q9
294, 1B 2.41E-B6 169 5.31E-86 229 1.76E-B3 289 1.4%E-B6
306. 118 B.BBE+BE 170 - 4.49E-B6 2380 1.41E-85 298 3.82E-86
366, 111 8.p@E+88 171 ©.00E+E0 231 1.S3E-85 291 8.86E409
312. 112 1.87E-B6 172 B.00E+88 232 7.82E-B6 292 0.B0E+0H
3i8. {13 ©.08E4+B2 173 3.39E-B6 233 O.B89E+88 2593 0.80E+80
324, 114 1.19E-86 174 4.57E-86 234 4.71E-66 2594 0.90E+EY
334. 115 0.@8E+B8 175 S5.58E-B6 235 3.67E-B86 295 0.00E180
336. 116 2.39E-B6 1f6 4.85E-B6 236 3.16E-86 296 0.UOE-+BY
342, 11¥v B8.80E+BB 17?7 4.81E-B6 237 0.08E+E0 297 0.0D0E+DD
348. 118 2.86E-B6 178 3.71E-06 238 {.005+80 298 0.00E+P8
354. 119 2.96eE-86 179 B.00E+B8 239 2.39E-B6 299 0.90E+00
360. 128 4.30c-B6 18090 0.89BE+8D 248 3.63E-06 368 9,BRE+BR
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SMUD TEST 2 HNRC STRB G 18/8/75  BS33-8728 PDT

GAS F AYERAGE LIINDS: SPFEED 1.8 M/S :DIRECTIGN 161. DEGREES
SOURCE STRENGTH 1.@368 GM-S RELEASED FROM BUXILIARY

TOWER SAMPLES

HEIGHT TOWER 1 TOWER 2
GLN CONC GLN coHC
1.8 311 6.58E-86 321 3.23E-86
68.0 313 9.00E+89 323 2.39E-P8
98.8 314 B.66E4+83 324 3,53E-86
128.8 315 R.EOAE+EB 325 7. i8E-B6
158.8 316 0.BBE+B8® 326 3.49E-86

MISCELLAHEGUS EAMPLES

GROUP | GROUP 2 GROUP 3 GROUP 4
GLN CONC GLN CONC GLN CONC GLN CONC

1 ©.08E+88 8 B.G0E+88 15 6.96E-86 481 9.88C5400

2 0.08E+89 9 3.36E-BS 16 1.95E-86 482 V.08E+70

4 D.02E+RD 11 9.BBE+28 18 3.81E-85 @ 0.58E+80

& ©.p8E+BE 13 6.25E-B6 8 0.98E4+00 B 8.08E+80

¢ 2.14E-8B6 14 B.31E~-B6 9 ©0.68E+08 B B.2BE+85

DOWNWIND DISTANCE(ARCY SAMPLES

BEARING i16g. M 268, M 438. M 8Be. M
GLN CONC GLN CONC GLN CoMC GLH CONC

186, 51 ©6.B3E4BB 151 P.76E-86 211 0.@09E+E8 271 6.00E+20
192. 92 1.B3E-BG 152 B.48E-B6 212 9.00E+B8 272 ©.86E-+02
128. 93 8.88E+88 153 1.48E-@6 213 0.88588 273 0.00E5+88
228. 98 B.0gE+EY 158 1.B7E-86 218 9.@BE+EH 275 O.B0E+DD
248, 198 B8.80E+88 166 1.7OE-6G6 2280 B.QRE+PE 280 0,00E+29
246, 181 5.80E-86 161 1.82E-66 221 P.0BE+DD 281 0.69:+68
252. 182 6.14E-86 162 1.96E-B6 222 2.925-B6 282 B.eOE+E0
258. 163 5.93E-B6 163 1.4BE-B5 223 1.18E-B5 283 0.POE+E8
264, 184 7.43E-B6 164 5.62E-85 224 0.GBEHRS 284 1,49E-86
278. 185 ©8.0BE+88 165 1.64E-B5 225 1.83E-05 285 1.93E-85
276. 186 ©.B5E+8@ 166 5.9EE-86 226 4.73E-P6 256 4. 19E-85
282, lav  1.81E-86 167 0.00C-+08 227 3.83E-85 257 4,76E-05
288, 183 0.6BE+B0 168 B.16E-B7 228 1.39E-85 288 2,99E-95
294, 183 ©.BRE+BB 169 2.61E-86 229 4.40E-86 289 2.26E-B6
264. 118 B©.88E+88 ir@ 9.20E-0F 2380 D.9BEBE 239 4,930-85
338. 115 ©.8BE+EH 173 0.9BE+B8 235 C.PRE+BB 235 1.2405-85
336. 116 ©.86E+B8 176 @.00E+E6 236 ©.@55408 296 2.08E-B6
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SMUD TEST 3 NRC STAB & 18/14-.75 @r25-8823 PDT

GRS & AVERAGE WINDS: SPEED 2.1 MsS ;DIRECTION 1289. DEGREES
SOURCE STRENMGTH B6.1868 GMsS RELEASED FROM COWTAINMENT

DOWNWIND DISTANMCEC(ARCY SAMPLES

BERRING 188. M 200. M 488. M go8. M
GLHM CONC GLN CONE GLH COnC GLN CONE

342. 117 B.8BE+E 177 8.34E-07 237 B.B0E+B8 297 ©.88E+99

343, 118 ©.8BE+BB 178 0.0BE+2A 238 0.08E+E0 298 5.85FE-85

358. 126 ©.08E+B8 188 G.0BE+D6 249 0.90E+0@ 3898 3.72E-06

TOWER SAMPLES

HEIGHT TOWER 1 TOWER =2 TOWER 3 TOWER 4
GLHM CONC GLH £oHe GLN CoNC GLN CONC
HEIGHT TOWER 5
GLH CONC
12z8.8 355 5.93E-87

MISCELLANEDOUS SAMPLES

GROUP 1 GROUP 2 GROUP 3 GROUP 4
GLN CONC GLN CONC GLN CONC GLN CONC

8.88E+89 S 1.28E-AS 16 B.0GE+38 482 0.0D0E-08
3 0©.6EE+88 18 1.18E-85 1Y 0.6PE+AD 483 0.00E+08

G.B80E+o8 13 2Z.68E-85 9 B.6BE+HIO 8 B.GEE+ED

A.BBE+08 14 1.82E-B5 8 0.02E+88 8 B.80c+00
GAS F  AVERAGE WINDS: SPEED 1.7 M/S  :DIRECTION 188. DEGREES
SOURCE STRENGTH G.9861 GM-S RELEASED FROM AUXILIARY

DOWNWIND DISTANCE{RRC) SAMPLES

BEARING lag. ™ 2886. M 409, ™ 888. M
GLN COHC GLN CONC GLH CONC GLN CONC

6. 61 1.8%E-B4 121 B.0BE+9@8 181 ©.98E+80 241 6.00E-+€0
24. 64 1.25E-B6 124 B.0BE+80 184 0.80E+B0 244 0,.B0E+BH
39. 65 2.83E-66 125 0.8BE-+E0 185 ©.8VPE+E3 245 0.00E+D0
26. 66 1.33E-BS 126 B.00E+B8 186 0.03E-HER 246 B.OOE+BO
186. 91 1.7F3E-B5 151 6.47E-B5 2ii 0,.09E+98 27! B.6PE+30
192, 92 D5.66E-AS 152 1.15E-BS 212 0.DB2E+O0 272 0O.00E-+80
158. 93 0.08E+68 153 1.22E-85 213 B.08E+80 273 0.0BE-+@Y
284, 94 B.6PE+0H 154 5.7BE-86 214 0.889E4+800 274 9.00E+00
218. 93 Z.57E-B6 155 B.00E+88 215 0.90E+A8 275 6.00E+98
216, | 96 4.55E-86 156 8.2ZE-B6 216 0.80E+BY 276 O.6EE-+BE
222. 97 Z2.41E-B6 157 2.B0E-86 217 0.08E+488 277 0.00E+80
228. S& ©.03E+88 158 S.12E-B6 218 0O.BRE+EE 278  6.06E+60
234, 39 1.12E-B6 135 1.14E-B3 215 Q.D8BE+EZ- 275 0.0AE-+E0
246. 181 1.3BE-B5 161 1.B5E-84 221 8.48E-85 281 1.39E-86
232, 182 1.81E-B5 162 1.B8E-B5 222 2.37E-B6 282 2.38E-P5
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SMUD TEST 3 NWRC STAB G

GAS F AVERAGE WINDS: SPEED 1.7 MsS :DIRECTION 108. DEGREES
SOURCE STRENGTH 8.9861 GM<S RELERSED FROM RUXILIARY

10-14,75 B728-8829 PDT

DOWNWIND DISTANCE (ARC3 SAMPLES

BEARING 168. M 288. M 488. M ees. M
GLM CONC GLH CONC GLN CONC GLN CONC
258. 183 1.86E-B6 163 1.39E-B5 223 2.78E-B5 283 6.17E-86
264, 184 B8.94E-B6 164 1.19E-B5 224 0.BBE+BB 284 5.4PE-B6
278. 185 4.78E-84 165 7.42E-B6 225 6.06E-B6 285 7.24E-B6
276. 186 3.23E-86 166 4.68E-B5 226 2.82E-86 286 1.61E~BS
282. 187 3.67E~-B6 167 8.88E+88 227 1.368-83 287 4.84E-85
268. 108 1.39E-85 168 1.15E-84 228 2.37E-B6 288 1.34E-p4
284, 18 1.71E-86 169 3.16E-94 229 8.75E-86 289 B§5.9BE-86
398, 118 3.67E-B5 1f@ 3.7SE-BS5 238 0.90E+80 298 5.68E-85
386. 111 B.00E+88 171 9.56E-87 231 1.54E-86 251 1.5BE-G6
312. 112 p.pBE+PB 172 B8.60E+R8 232 7.25E-85 282 0O.80E+88
318, 113 1.82E-B4 173 5.26E-86 233 2.91E-85 293 2.8%E-86
324. 114 4.595E-86 174 6.92E-86 234 0.88E+88 294 0.0BE+06
339. 115 1.36E-85 175 2.58E-B4 235 3.78E-86 295 1.86E-85
336. 116 1.33E~-65 176 8.88E+B8 235 2.32E-85 296 1.43E-04
342. 117 7.38e-86 177 1.66E-BS 237 2.49E-85 297 1.84E-@85
348, 118 1.37E-86 178 1.S1E-BS5 238 2.59E-85 298 2.88E-04
354, 119 5.69E-~B6 1v9 2.84E-85 239 1.67E-05 299 B.96E+99
368. 129 1.87E-@6 B8 ©.0BE1BB 248 0.BREHRE 380 1.21E-085
TOWER SAMPLES
HEIGHT TOWER 1 TOWER 2 TOWER 3 TOWER 4
GLHN CONC GLN CONC GLN CONC GLN CONC
HEIGHT TOWER &
GLN CONC
1.8 3531 7.53E-B6
38.8 352 3.14E-85
128.8 355 1.87FE-86
158.8 356 5.7@8E-86
MISCELLAMEDUS SAMPLES
GROUP 1 GROUP 2 GROUP 3 GROUP 4
GLN CONC GLN CONC GLN CONC GLN CONC
1 2.85E-86 8 8.48E+E0 15 ©.8RE+BB 4R1 0,.0RE+B9
2 2.25E-84 9 3.57E-86 16 0.88E+BE 4A2 ©.06C+80
3 0.08E+08 18 1.63E-85 17 0.8EE+A0 483 ©.80E+BS
4 @.06E+8B 11 1.36E-83 18 1.71E-86 8 ©.88E+88
5 ©.09E+89 12 2.95E-86 13 B.69E-+80 B P.8BE-BR
6 B6.80E+80 13 1.58E-86 2 0.88E+8 8 B.885-80
7 1.71E-86 14 1.27E-84 @ 0.9BE+B0 8 8.6aE+88
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DOWHWIND DISTANCE(ARCY SAMPLES

BEARING
GLN
158. 85
162, 87
168. 88
174. 89
192, 92
198. 93
204, 94
218, 95
216. 96
222, a7
228. 98
234, 99
248. 108
252. 182
258, 183
264, 184
278. 185
276. 186
282, 167
288. 188
254, 1839
3e0. 118
32, 112
318. 113
324, 114
342. 117
348, 118
354. 119
368, 128
GLN

188. M 288. M 488. M
CONC GLN CONC GLN CONC
1.37E-B6 145 0.80cE+980 285 0.BBE-H3
1.38E-B6 147 B.8BE+DA 287 0.0DE+BH
Z2.20E-86 145 0.00E+88 288 B0.53E+88
2.34E-86 149 B.0YEHL8 209 £.63E+00
B.09PE+88 152 B.BYE+B6 212 2.13E-86
0.086E+68 153 8.9BE+BA 213 1.A3E-B6
2.B61E-86 54 B.08E+E8 214 8.8BE-@08
2.62E-86 155 6.BBE-+E8 215 8.9%9488
1.58E~-86 156 B6.80E+98 216 9.89E+DS
1.58E-B6 157 B.89QE+BB 217 B,46E-67
2.88E-BS 158 B.0BE+E8 218 @.80E489
2.7BE~BS 159 @.BBE+EB 219 0.8BE-+E8
B.BBE+PY 168 B.BOE+BE 22R 1.14E-65
2.84E-B5 162 B.08E+BB 222 2.96E-B8
1.83E-86 163 0.8BE+B0 223 6.98E+60
2.37E-B6 164 0.BBE+EB 224 0.383E4HD8
1.14E-66 165 0B.88E+00 225 B8.08E-+80
1.28E-86 166 B.8BE+DD 226 2.93E-B5
1.32E-86 167 G.82E+BD 227 0.098E+68
2.84E-86 168 B8.989E+08 2283 0.88E+00
1.72E-86 169 0.08E+08 229 0.02E+00
Z.1BE-B6 179 B.P8c+BB 238 0.83E400
1.57E-06 172 0.0BE+DE 232 0.850E+88
1.54E-86 173 B.00E+GR 233 §.08E-+88
2.95E-B6 174 B.8EEHBE 234 0.80E+00
2.74E-P6 177 B.0BE+BE 237 0.RABE+0D
2.67E~-B6 173 B.BBE+BA 238 8.09E+HE9
2.54E-B6 178 B.8GE+BA 239 @.08E-+08
3.88E-B6 188 6.60E+ED 248 0.0BE+HRS

MISCELLANEGUS SAMPLES

GROUP 1 GROUP 2 GROUP 3

CONC GLN CoHe GLH CONG
1.38E-B6 8 3.22E-86 15 1.73E-86
2.88E-85 9 1.13E-85 16 8.68:E+08
8.680E+a9 18 1.87E-@5 ¥ 8.668c+600
B.a0c+a8 11 B.35E-86 18 2.56E-86
3.76c-B6 12 2.11E-86 19 1.92E-B6
4.33E-86 13 1.39E-86 8 B.00E+8E
B.ABE+E8 14 1.54E-86 8 D.6oE+BD

NOYUT DS e
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808. M

8.

CONC
UBE+8a

a.89e+a8
8.08E+83
8.680c1-88
A.8BE188
8. 88E+0n
8. 80E-+Ha
8. 88E+an
2.25E-85
B.BPBE+6B
7. eBE+a8

1.
@a.

77E-BE
BeE+3ae

A.88E+88
0.80E+a8
A.0eE+ae
B.00E+88
8.09E+08
8.vBE+BE

8.

aBE+3g

6.83e+08

B.
8.

poE-aa
BBE-+E0

@.BeE+aa
2. 09408
8.866E+20

8.
a.

BBE+E8
BBE+RO

B.00E+ER

GROUP 4

GLN
481
462
aa3
a
8
@
(4]

8.
AIE-85
23585
- BEE+AR
.GOE+E8
.BBE+a8
. CEE+88

Q0 EE -

CONE
are-a4




SMUD TEST 4 HNRC STAB G

18,1575 B556-8658 PDT

GAS F AYERAGE WINDS:
SOURCE STRENGTH 2.23998 GMsS RELEASED FROM GROUND 5

SPEED

1.3 M-S

sDIRECTION

DOWNUIND DISTANCE (ARC) SAMPLES

108, M

CONC
4.88E-86
Z2.73E-83
4.68E-85
1.87E-B5
6.22E-85
B.BoE+0Y
2.63E-B6
9.98E+8D
2.45E-86
1.B6E-85
1.63E-85

8.81E-06
1.16E-05
B .BPE+0D
8.83E-06
2.52E-685
1,44E-B5
1.7 1E-B5
1.58E-B5
1.985-85
8.97E-606
1.78E-05
2.17E-85
2. 64E-05
2.98E-86

2.71E-85

2.8BE-85
2.69E-A5
2.88E-85

GLN
145
146
147
148
149
151
152
153
154
155
156
157
158
159
168
161
1632
163
164
165
166
167
163
165
178
171
172

288, M
CONC
8.389E+88
a.68E+886
B.00E+DD
8.0BE+B8
a.080E+-88
0.89E+00
8.R0E+88
0.88E+68
B.8BE+00
8.89E+B8
8.80E+88
6.68E+008
8.88E+00
1.48E-86
8.p80E+09
2.11E-8B6
8.08E+68

8.60E+08

8.680E+88

B.095+08

8.8BE-1849
8.80E+88
2.59E-86
2.11E-86
B.88E-+008
3.51E-B6
B.90E+88
2.boE+88
8.88E+as6
6.80c+80
0.B0E+H2Y
8.BBE+a8
8.pnE+B8
8.689E188

GLN
205
Z@a
287
208
289
211
212
213
214
215
216
217
218
2138
228
221
222
223
224
225
226
22¢
228
229
228
231
232
233
234
236
237
238
233
248

409, M
CONC
8.88E-+8a
8.80e4849
6.90E+80
8. 20E+08
a.080E-+86
0,08E+80
B.11E-B6
1.8BE-86
5.98E-06
8. 0PE-+88
3.89E-8B6
5.839E-85
3.87E-B6
B.B0E+88
6.18E-86
0. 8BE-+88
3.B4E-86
A.69c-+88
2.6BE-86
8.88E-+08
5.34E-88
2.56E-86
&.0uE+88
1.28E-86
1.52E-8B6
@.08E+00
B.0BE+08
8.P3E+88
8.8BE+88
B.poE-+aa
B.PBE+38
B.BoE+88
8. 88E+08
0.00E-+88

GLM
263
266
267
268
263
271
272
273
274

38. DEGREES

g8, M
CONC
8.06E+08
0.865+09
A .00E-+A0
. QBE+E0
B.B6E-+00
2.59E-P6
4.36E-85
. BOE-+B7
9 .n9E-+88
B .0BE+0R
1.81E~-85
. BBE+D
B.00E+08
6.26E-P6
& . BOE+B0
2 .00E+88
8. 00E+00
. BOE+B0
8. BEE+BD
@ . ABE+09
B . QEE+00
0. 0BE+08
@ .BPE-29
0. 00E+28
0. BBE+a1
@, FRE-+-88
8. 0RE+B0
B .0OE+33
B.BAE-+88
B .B6E+28
B. BOE-+85
@ . NOE-+BE
P . BOE+20
8. BIE+89

MISCELLANEDUS SARMPLES

GROUP 1

BEARING
GLN
150. 85
155, 85
162. 87
168. 8g
174, 89
186, 51
192. 92
198. 93
284, 94
214. 95
216. 96
222, 97
228, 98
234. 99
248, 180
245, 191
252, 182
259, 103
264. 184
270, 185
276. 186
282, 167
288. 183
294, 189
300, 11@
306, 111
312, 112
718. 113
724, 114
336. 116
342, 117
343, 118
354, 119
360, 129
GLH
1
2
3
4

CONC
4.66E-B6
b.PBE+B8
6.08E+80
8.88E+80

GLHN
8

S
16
11

GROUP 2

CONC
5.87E-85
2.51E-83
1.43E-85
1.15E~-A5

60

GROUP 3

GLN
15
1e
17
18

CONC
2.27E-B6
g.p0E+80
3.27E~-88
1.82E-685

GROUP 4

GLN
481
482
493

B

CONC
6.54E-84
B.65E-85
4.59E-84
B.66E--28



SMUD TEST 4 NRC STRB G 18-15.75 B356-8658 PDT
GAS F  AVERAGE WIMNDS: SPEED 1.3 Ms/8 ;DIRECTION 38. DEGREES
SOURCE STRENGTH 8.8998 GM-5 RELEASED FROM GROUMD 5

MISCELLANEOUS SAMPLES

GROUP 1 GROUP 2 GROUP 3 GROUP 4
GLN COMC GLN CONC GILHN CONC GLN CONC

5 2.75E-B3 12 2.19E-06 19 1.13E-85 6 0.08E+80

6 1.2BE-64 13 5.B1E-B6 8 0.06E+88 8 B.68c+aR

7 B6.27E- 84 14 3.82E-86 B §.08E+H86 g 0.86E+83

GRS & AVERAGE WINDS: SPEED 8.9 M/ :DIRECTION 71. DEGREES
SOURCE STRENGTH 8.1148 GM-S RELEASED FROM GROUMD 5

DOUNWING DISTANCE(ARCY SAMPLES

BEAR ING 188. M 2668. M 406. M gee. M
GLM COMC. GLN CONC GLN CoNC GLN CONC

34, 69 1.51E-86 129 0.B2E+B6 189 B.89PEHBE 243 ©,005+80

68, 8 2.93E-Bc 132 Q.096BE-+B8 199 (.08E+B0 250 9.D0E+UB

66. 71 Z2.87E-BS 131 B.6BE+BB 191 0.08E+88 251 B.00E-+HED

ra. 72 3.85E-B6 132 D.BBE+BO 192 0.00E+BO 252 B,00E+E0

98, 7S 2.74E-B6 135 B8.00E+80 195 0.@90E+BA 255 ©,00E+D5

128. 831, B3E~05 - 143--B.B0E+EE- 2083 8. 00E-HBB- 263 B+ BBEDY

158. 85 B.18E-85 143 4.97E-87 205 A.BBE+B8 265 B.0OE+ZD
156. .86 1.87E-B84 146 0.6OE+BA 206 B.Q0EHAB 265 G.HDE+ER
162. 87 1.49E-B4 147 9.1PE-87 2067 ©.BPE+BB 267 Q,.BIELER
168E. B8 4.31C-8B3 148 3.33E-87 208 0.80E+69 268 (.00E-+80
174. 83 1.48E-84 140 1.83E-85 209 9.80E+E0 269 D.96E+E0
iBg. 86 1.93E-84 1580 G.00E+BE 210 0.0BE4B8 270 0.09E+RD
186. 91 ©.88E+88 151 4.63E-855 211 9.98E+82 271 B.085+99
152, 892 1.51E-84 152 4.35E-85 212 B.08E+E8 272 4.92E-97
188. 93 1.68E-B4 153 2.11E-85 213 0.00E+88 273 6.00£+80
204, 54 9,83E-B5 134 2.22E-85 214 0.00E+E8 274 9.885+08
218. 95 7.21E-B5 155 1.57E-8% 215 §.0DE+A9 275 0.890E+00
216, 96 6.63E-83 156 6.44E-86 216 B.08E+00 276 B.OPE+ER
222, 97 3.46E-B3 157 6.26E-86 217 0.00E+E8 277 0.00E+85
228. 98 1.93E~85 158 5.14E-86 218 0.UPE+EH 278 0.BUE+EA
234. 99 7.82E-B6 155 2.88E-B6 219 0.86E+080 279 0.O0E+E0
248. 188 5.77E-B& 168 2.03E-B6 220 B.9BE+PD 289 B.08E+05
246, 181 6.86E-86 161 8.08E+AE 221 9.98E+80 281 0.0BE+80
232. 182 3.99E-86 162 B.00E+P8 222 0.B0E+PP 282 B.00E+08
258, 183 2.52E-B6 163 B.BEE+GB 223 Q.0RE+BE 283 0.0RE+80
278. 185 B6.17E~B7 165 0.98E+4B6 225 O0.0BE+BR 285 @.88E+09
276, 186 1.62E-86 166 G6.03E+P0 226 0.005+08 286 0.00E+0D
282, iBf 1.9BE-BE 167 B.00E+8B 227 0.00E+B0 287 0.HBE+E9
8.08E+82 228 0.88E+B8 288 9.60E-+HD

288. 188 2.36E-B6 168
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GAS S AVERAGE WINDS: SPEED 8.9 MsS :DIRECTIOM 71. DEGREES
SOURCE STRENGTH 6.1148 GMsS RELEARSED FROM GROUND

DOWNLIIND DISTANCE(ARC) SAMPLES

BEARING 188. M 208. M 400. M e@a. M
GLN CONC GLN CONC GLN CONC GLN CONC
294, 189 1.97E-B6 169 GB.B8E+BB 225 0.00E+@8 285 0O.0BE+00
30a. 116 1.37E-B& iv@® B.00E+00 2308 3.10E-87 298 ©.00E-+80
386. 111 9.55E-87 171 ©.00E+B0 231 @.86i+88 291 ©.0BE+88
312. 112 9.18E-87 172 0G.BBE+BB 232 B6.BRE4BB 252 0.00E+20
318. 113 B.73E-87 173 0B.8BE+BA 233 0.BOE+BB 293 0.00+85
324, 114 1.17E-B6 174 B.60E+B8 234 0.88E+08 224 0.80C+889
34z, 117 6.13E-67 177 B.98E+B@ 237 8.88E-8B7 297 ©.6BE--60
354. 118 3.42E~-67 179 0O.B0E+66 239 B.0BE+ER 295 8.88E+HEY

o et 0 ok e o e Sk 7 o i e o S B P o B S 0 TR P Pt o 544 A 7P AR A o T o S e M P St A i P o e B et P 9 et S o - NS S P P S 400 B Yk S AR St g

MISCELLANEOUS  SAMPLES

GROUP 1 GROUP 2 GROUP 3 GROUP 4
GLN COWNC GLH CONC GLN CONC GLN CONC

1 3.58BE-B6 8 4.685-84 15 1.86E-B6 481 B8.54E-24

2 2.63E-Bb 9 2.7BE-94 16 9.17E-B7 482 7.48E-84

3 4.9BE~-86 18 2.332-84 17 9.72E-87 483 3.51E-84
4 9.82E-85 i1 1.41E-84 13 ©.88E+80 B.09E-+B8
5
6
7

@

B.B8E+B0 12 2.85E~85 13 2.81E-86 B 9.89E+85
7.78E-D4 13 2.61E-B6 8 0.88:+08 6 ©.88E+GY
0.6838E+80 14 3.62E-B6 8 0.09:+09 8 ©.93E-+e8

GAS F AVERAGE WINDS: SPEED 8.9 MsS :DIRECTION 71. DEGREES
SOURCE STREMGTH ©.9928 GM-S RELEASED FROM GROUND S

DOWNWIND DISTANCE CARCY SAMPLES

BEARING igg. M 288. M 468. M 868. M

GLN " COHC GLN CONC GLH CONC GLN CONC
54. 69 2.24E-96 129 9.BBE+P@ 185 §.00E+83 245 0.0BEH0@
66. 78 4.85E-86 138 0.0BE+0B 198 B.B0E+BB 258 ©.HBBRE+HAE
66. 71 4.37E~-66 131 B.06E+88 1S1 @.02E+B8 251 0O.BOE+BR
7e. 72 3.66E-B6 132 0.E0E+BE 192 B8.88E+R8 252 0.88E5-+03
84. 74 3.24E-86 134 0.80E+B08 194 6.0BE+BE@ 254 (@.86c-H00
98. 7S5 3.35E-86 135 B.8BE+@B 195 B.08E+B8 255 0.08E+00
1@8. 78 2.4%9E-@7 138 @.0BE+GB 198 0O.00E+H8 258 0.0BE+90
114, 79 Z2.3SE-B6 139 0.@BE+BB 199 G6.86E+B0 258 0.BREHEY
12a. . BP ©.80E+B8 148 1.91E-8B6 200 O0.ABE+G8 268 0.GOE+86
126. 81 5.82E-66 141 ©.08E+B8 241 B.0PE+88 261 B.68E-+28
132. g2 B.08E+88 142 4.83E-06 =282 O.BDE+08 . 262 ©.0B0E+88
138. 82 1.92E-BS 143 2.34E-85 203 0.00E+880 263 0.96E-+80
144, g4 ©.paC+A8 144 4.81E-095 204 0.0BE+80 2G4 0.80E+89
158. 85 8.46E-B5 145 B8.48E-B6 205 0.80C+80 265 9.80E-+HBD
156. 86 1.22E-B4 146 S5.898E-G6 266 0.605+80 266 9.B0E-00
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SMJD TEST 5 NRC STAB G 18-16/75 8616-8716 PDT

GAS F  AVERAGE WINDS: SPEED -8.9 M/S :DIRECTION 71. DEGREES
. SOURCE STRENGTH ©8.93989 GM/S RELEASED FROM GROUND S5

DOWNWIND DISTANCE(ARCY SAMPLES

BEARING 189, M 220, M 498, M 800, M
GLN  CONC  GLN  CONC  GLN  CONC  GLN  CONC

162. 87 1.58E-B4 147 ©.90E+ER 207 B.00E4B0 267 ©.DOE--A0
168, 88 4.9SE-85 148 S5.14E-B6 208 0.00E+89 268 ©.QPE+D0
174. 89 1.41E-B4 145 1.39E-BS 205 0.00E+09 269 ©B.0PE+20
188, 99 2.29E-84 158 ©.0PE+BO 210 0.00C+@0 270 ©0.BPE-+00
186. 31 0.POE+@ 151 4.89E~G5 211 B.80E+09 271 1.42E-86
192, 92 1.76E-04 152 5.14E-85 212 1.52E-86 272 7.36E-06
198. 93 1.95E-84 153 2.62E-85 213 1.57E-86 273 4.03E-06
204, 54 9.51E-85 154 2.51E-85 214 1.16E-86 274 5.SOE-B6
21@. S5 8.77E-85 155 1.856~85 215 2.31E-86 275 8,56E-85
216. 96 6.49E-85 156 5.87E-B6 216 0.00E+00 276 9. 19E-85
222, 97 4.82E-85 157 7.44E~06 217 5.12E-86 277 3.62E-84
228. 98 2.15E-85 158 6.75E-B6 218 1.28E-86 278 7.96E-B5
234, 93 9.24E-86 153 5.69E-86 219 5.03E-86 279 4.24E-84
248, 188 8.49E-B5 1680 2.62E-86 220 2.@SE-B7 230 D.BOE+AO
246, 181 B.79E-86 161 2.65E-06 221 ©.90E+0@ 281 8.S1E-86
252, 182 2.43E~-B6 162 2.80E-BE 222 6.98E-B6 282 4.96E-06
258. 183 4.55E-86 163 ©.DOE+OD 223 1.855-85 283 3.91E-06
264.  1B4 B.PPE+B0 164 0.9BE+P8 224 4.9PE-06 284 1.66E-DS
278. 1BS 2.27E-B6 165 0.PUE+BB 225 6.38E-B7 285 5.58E-06
276. 106 2.98E-86 166 ©0.0PE+OB 226 6.35E-87 286 9.1B8E-B4
282. 107 8.56E-87 167 B.@AE+DO. 227  1.32E-86. 287 1.B9E-83
288. 168 3.4BE-P6 168 B.@PE+B@ 228 1.34E-B5 288 3.62E-B6
294, 169 6.42E-87 169 B.PUE+ER 229 3.99E-07 289 5.95E-86
300. 118 2.27E-86 170 5.29E-B6 230 B.24E-87 290 @.46E-B5
306. 111 4.60E-67 171 3.46E-86 231 ©.00E+08 291 32.POE-06
318, 112 1.556-86 173 1.3PE-86 233 1.27E-86 293 2.37E-06
324, 114 1.4BE-B6 174 4.76E-BE 234 0.DPE+00 294 3,11E-B6
338, 115 2.39E-B6 175 0.BUE+0R 235 0.06E4D8 295 2.01E-06
336. 116 ©.BBE+08 176 0.PPE+DE 236 O.0PE+BP 296 1.79E-B6G
342, 117 1.15E-86 177 ©O.00E+BD 237 6.16E-86 297 3.20E-06
348.- 118 B.9BE+B@ 178 0.00E+OR 238 2.65E-B6 298 2.47E-BE
354, 119 B.GEE+AA 179 0.BOE+O0 239 5.27E-86 299 1.8PE-B6-

368. 128 ©.08BE+88 180 ©0.BPE+OB 248 7.16E-A7 308 O.POE-+OB

MISCELLANEOUS SAMPLES

GROUP 1 GROUP 2 GROUP 3 GROUP 4
GLH CONC GLN CONC GLN CONC GLN CONC
.32E-B6 8 4.4bE-~-B84 15 4.73E-87 4081 2.17E-83
. B6E-B58 S 2.69E-B4 16 1.57E-BE6 482 B.23E-84
. 29E~B5 18 2.33E-04 lr 2.96E-B6 483 4.28E-84
.61E-85 11 1.66E-B4 18 0.BOE+B0 0 0.99E+90
. PGE+06 12 2.21iE~@5 13 1.34E-85 @ 0.89e+90

(510 Ny £ I A%
S U s
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SMUD TEST 5 NRC STAB G 18-/16/75 B616-A716 PDT

GHS F -AVERAGE WIMDS: SPEED 6.9 Ms5 :DIRECTION 71. DEGREES
SOURCE STRENGTH 6.99398 GM/S RELEASED FRGOM GROUMD 5
MISCELLANEDUS SAMPLES
GROUP 1 GROUP 2 GROUP 3 GROUP 4
GLN ConNe GLN CONC GLN CONC GLN CONC
& 1.64E-83 13 1.78E~86 8 (.88E+08 B 9.00E+89
7 6.63E-87 14 4.55E-86 8 B9.90E+HB 8 B.00E-+88

- —— - Y S T 0t 4 WA Y a4 Y e T8 S el S S R Ay S T A5 S e e VO . N S S S AR e At e A B S B S S A YO B S LW, o

GAS § AYERAGE WINDS: ' SPEED 3.1 iS5 'DIPECTIDh 226. DFGREES
SOURCE STRENGTH ®B.1336 GM/S RELEASED FROM HUXILIQRf

DDUWMIND DISTANCE (ARC) SAMPLES

BEARING iea. M 208. M 408. M 808. M
GLM CONC GLN CONC GLH coMc GLN CONC

6. 61 1.38E-85 121 ©.09E+98 181 B.09E+90 241 0.6BE+09
12. 62° 6.18E-85 122 1.53E-85 182 8.8AE+08 242 B.8DE+38
18. 63 1.23E-B4 123 0.BoE+BB 183 D.OBE+DE 243 B.ODE+BD
24, 64 1.898E-8B4 124 5.84E-85 184 B8.08E-86 244 2.11E-86
38, 65 3.58BE-B4 125 8.9BE-B5 185 2.28E-B85 245 1.28E-B6
36. 66 4.34E-84 126 6.14E-B5 186 3.58E-B5 246 7.93E-B6
42. 6¢ D.BBE+BB 127 3.96E-85 187 7.84E-05 247 1.87E-83
48. . 68..5.89E-84 128 1.96E-B4 188  5.86E-B5._ 248 1.6G5E-A3
54. 69 6.44E-84 129 2.20E-B4 189 7?.65E-B5 243 7.58E-06
€0. 78 5.54E-B4 138 0.90E4B8 1598 6.64E-05 258 1.68E-85
66. 7l B.0gE+88 131 0.00E+08 191 O.8AE+BB 251 9.39E-06
2. v2 4.68E-84 132 8.87E-B5 192 1.73E-85 252 &.00E+03
78. v3 5.68E-84 133 3.56E~-@5 193 0.08E+98 253 6.80E+HI0
84. 74 2.93E-84 134 7.3€E-B6 194 B.66E+R0 254 09.88E+89
20. 75 1.68E-B4 135 9.60E+808 195 O.00E+80 255 0.BBE4H0
S6. 76 B.2FE-BS 136 B.00E+A9 196 0.9BE+BH 256 D.BBE-HDI

182. 77 3.26E-B5 137 0.06E+BD 197 9.BBE+BB 257 0.00E-HBD

188. 78 5.74E-B6 138 8. llE 85 198 ©.00E+B8 258 O.0VE+06

TOWER SAMPLES

HEIGHT TOWER 1
‘ GLN CONC
1.8 311 1.12E-84
6.8 312 6.47E-85
668.86 313 S.4BE-86
S8.8 314 1.23E-84
156.8 316 4.25E-85
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SMUD TEST 6

SPEED 3.1 M/S

NRC STRB D

GAS 5 AYERAGE WINDS:
SOURCE STRENGTH #.1396 GM/S RELERSED FROM AUXILIARY

18/17/,75 1847-1947 PDT

:DIRECTION 226. DEGREES

MISCELLANEDOUS SAMPLES

GROUP 1

GLN

N0y AN

CONC
1.81E-84
2.18E-84
5.34E-84
1,11E-83
2.16E-84
7.23E-85

GROUP 2

GLN

CONC
6.60E+38
B.68E+00
@.60E+80
g .00E+60
a.60E--08
6.8nE+08

GROUP 3

GLM

GAS F AVERASE LINDS:

SOURCE STRENGTH 1.83R3 G

BEAR ING
GLH
6. 61
12. 62
18. 63
24. 64
38. 65
36. 66
42. &7
48, &8
54. &9
€8. 78
66. 7l
72. [
8. 73
24. 74
36. 73
96. 7e
1a2. 7
188. 8
it4. 79
128. BB
126. 81
138. 83
368. 128

CONC
9.80E+02
B.00E+88
B.90E+08
5. 17E-67
B.80E+30
¢ .88E+09

M-S RELEASED FROM GROUND 5

GROUP 4

CONC
1.59E-A2
9.26E-84
2.37E-84
B.60E+808
9.088E+00
0.0B8E+28

DOWNIIND DISTANCE (ARC) SAMPLES

ig8. ‘M
CONC

8.89E~-86 -

6.43E~-85
1.25E-84
1.93E-24
3.11E-84
3.38E-B4

O.EBE+RE

5.20E-84
4.96E-84
5. 15E-84
8.0BE+BE
4.26E-85
4.48E-84
3.81E-B4
1.76E-84
1.84E-684
3.E7E-B3
1.82E-85
3.29E-06
4.61E-85
9.94£-87
2.65E-66
A.58E+68

GLM
izt
i22
123
124
125
126

128
129
139
131
132
133
134
135
136
137
138
139
143
141
143
j§=1%

127

208. M
CONC
£.75E-B5
1.72E~85
6.60E-85
8. 18E-05
9, 22E-65
1.61E-04

1.72E-84
1,B89E-04
2. 14E-84
. BOE+B0
@ . UE+B2
1.61E-84
5. 14E-05
1.88E-B5
4.57E-B3
2.39E-85
@.0OE-+DE
4.97E-05
@ .9BE-+D0
. BOE-+00
8.06E+00
@.00E-+00
8.04E-85
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GLN
181
182
163
184
185
166

188
189
199
191
192
193
194
195
196
19¢
198
199
288
201
293
249

488. M
CONC
D.8dE+an
B.8PE+BY
4.03E~86
2.95E-A5
2.37E-85
5.81E-05

£.61E-085
7.41E-85
6.69E-85
0.8et+an
2.24E-85
5.66E-85
1.88E-65
3.66E-06
8.44E-B6
7 .65E~B5
8.00E+88
1.71E-85
3.56E-8B3
0.80E+E0
B.8AE+BB
B.68E+08

5.28E-05

GLN
241
242
243
244
245
246

247

248
249
25m
251
252
253
254
235
256
257
259
259
260
261
263
300

ges. M
CONC
6.18E-@6
5.84E-B6&
6.50E-86
1.66E~-85
8.P5E-85
2.67E-83
1.B1E=-24

2.97E-83
5.15E~-86
3.29E-05
8.3PE-86
1.11E-85
1.22E-85
8.27E-95
4.03E-86
1.75E-85
9.65E-86
6 .60E--80
B.66eE+2R
9.62E-85
9.BBE+BD
0.B8BE+20
9.08BE+EY




SMUD TEST & NRC STAB D 18/17-75 1847-13947 PDT

GAS F  AVERAGE WINDS: SPEED 2.8 M/S :DIRECTION 228. DEGREES
SOURCE STRENGTH 1.8389 GM/S RELEASED FROM GROUND 5

TOWER SAMPLES

HEIGHT TOWER 1
GLN CONC

8 311 1.14E-84
8 312 5.39E-85
.8 313 5.32E-85
B 314 1.12E-B4
8 315 1.97E-B5
8 316 4.27E-85

MISCELLANECUS SAMPLES

GROUP 1 GROUP 2 GROUP 3 GROUP 4
GLN CONC GLHM CoNC GLN CONC GLN CONC
1 2.24E~-84 8 1.57E-84 15 1.6BE-06 481 B.BOE+09
2 2.98E-64 9  4.48E~B6 l6 1.48E~85 4082 0.06E+58
3 7.32E-B4 18 B8.1%E-Bs5 17 2.61E-BE 483 0.BRE4O9
4 2.17E-83 11 2.53E-85 18 8.80E+p5 8 §.e0E+88
S 0.G8E+Bn 12 2.45E-97 19 0.8BBE+B0 2 B.89E-+ae
6 3.86E-b4 13 1.79E~B6 8 B.83E+80 B 9.8BE-+28
7 1.68E-B4 14 B.08E+G8 B8 0.08E-+BD 8

B.00E+08

SHUD"TEST'”?““HRC”STRB”Q”“lBYIBV?S"”1244:1344 PDT

GAS S AVERAGE WINDS: SPEED 5.1 M/S :DIRECTION 222. DEGREES
SOURCE STRENGTH 6.2434 GM/S RELEASED FROM AUXIL IARY

DOUNWIND DISTANCE (ARC) SAMPLES

BERRING 1@, M 288. M 488. M Ba@. M

GLN CONC GLH CONC - GLN CONC GLM CONC
96. 76 6.81E-B6 136 0.POE+D0 196 ©.PIE+EE 256 0.8BE+85
1g2. 77 1,58E-B5 137 @.BBE+O8 197 3.05E-86 257 B.8PE+5H
188. 78 4.I7E-BS 13 1.26E-85 198 5.80E~@6 258 0.5BE+0H
114, 73 6.95E-B5 139 5.55E-85 199 1.22F-95 253 2.81E-86
128. 86 B.84E-B5 148 7.S9E-G5 280 2.32C-0% 268 4.58E-86
126. 81 8.78BE-B5 141 9.35E-25 2081 3.455-85 261 7.85E-B5
i32. 62 0.80E+08 142 1.94E-94 2082 1.73E-86 262  1.76E-RS
138. 83 2.83E-824 143 1.1SE~-B4 203 5.47E-05 263 2.02E-85
144, 84 0.08E4BB 144 1.27E-B4 204 6.87E-85 264  1.42E-95
158. 85 0.00E+D8 145 ©.BBE+0E 205 1. 14E-45 255 1,35E-85
186. 86 2.49E-B4 146 1.36E-B4 205 3Z.02E-85 266 7.25E-86
162. 87 2.86E-84 147 S9.S8E-85 287 1.12E-G5 267 0.BOE+B8
168. B8 2.19E-B4 148 5.38E-B5 288 2.49E5-Pg 268 0.6BE+-00
174. 83 1.73E-64 149 2.87E-85 2089 2.25E-@§ 2659 0.8BE-6P
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DOWNWIND DISTANCECARE)  SAMPLES
BEARING 188. M 280. M 408. M
GLN CONC GLH CoxcC GLN CONC
188. 99 ©.0BE+BB 15@ 3.7iE-06 218 0.08E483
186. 9] 6.88E-B5 151 B.B0E+R8 211 8.BYE+36
192. 92 9.46E-B6 152 0.00E+R8 212 0.6OE+08
198. 93 2.47E-86 153 ©.8BE+E8 213 B.00E-+00
MISCELLANEOQUS SAMPLES
GROUP 1 GROUP 2 GROUP 3
GLN COMC GLN CONC GLN CONC
1 B8.88E+88 & 2.57E-85 15 8.85C+08
2 0.08E+88 9 ©.88E+E9 16 0.9RE+D0
3 5.46C-BE 18 6.18E-85 17 0.09E4+08
4 9.24E-85 11 1.4BE-85 18 06.68c400
5 1.26E-84 12 @.\8E+28 19 2.5BE-86
6 1.21E-84 13 B.00E+90 8 ©.8BE+E8
7 1.6BE-B4 14 @.R9E+08 6 0.08E+R8

SPEED 4.6 Ms8 :DIRECTION

GAS F AVERAGE LINDS:
SOURCE STRENGTH 1.1825 GM/S RELEASED FROM GROUND 35

GLN
a2ve
271
2ra

273

ganB. M
CONC
a.00E+28
@.60nE+88
B.88E+89
6.60E+2a

GROUFP 4

CONC
S.B7E-B3
3.94E-83
5.B9E-86
8.00E+08
@.80E+38
B.P0E+B0
@.80E+98

342, DEGREES

BEARING
GLN
66. 71
72. 72
78. 73
84. 74
9@. 75
96. 76
182. 77
188. 78
114. 79
120. 8@
126. 81
132. 82
138. 83
144. 84
158. 85
156. 86
162. 87
168. 88
174. 89

198. M
CONC
B.BBE+BD
6.G8E-B6
B . BOE-+HAE
.BPE+28
. 13E-86
.21E-B5
.5BE-B5
7.22E~B5
1.27E-84

WM

GLH
131
132
133
134
135
136
137
138
139
148
141
142
143
144
145
146
147
148
149

286. M
CONC
9.80E+08
9.50E-86
1.48E-B6
3.63E-86
7.97E-86
6.80E+06
6.899E+80
2.71E~85
6.36E-85
9.81E-85
1.13E~-84
1.25E-84
1.48E-84
1.54E~-84
8.80E+088
1.82E-04
1.59E-24
8.53E~-85
3.16E-B5
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DOWNWIND DISTANCE(ARC) SAMPLES

GLN
191
192
193
184
185
196
197
158
199
288
201
282
2083
264
205
286
287
288
283

488. M
CONC
6.42E-06
8.88E+88
1.82E-85
g.80E+28
8.08E+88
9.85E-86
1.64E-85
1.39€-85
2.88E-85
2.62E-83
4.88E-95
1.93E~65
f.26E-05
7. 15E~-85
2.66E-85
3.8B7E-B35
l.66E-B5
2.17E-83
1.64E-85

GLN
251
252
253
254
233
256
257
258
259
2608
261
262
263
264
263
266
267

268

268

898. M
CONC
6.00E+-88
7.25E-86
0.08E A9
B.88E+98
3.21E-85
8.4%E-86
A.0BE+aY
@.868E+8P
9.74E-86
9.56E-86
2.43E-85
3.81E-85
4.84E-85
4.13E-85
2.48E-85
4.77E-83
G.90E+89
2.00E+00
t.135E-83




SMUD TEST &

MRC STAB G

GAS F  AVERAGE WINDS:

BEARING

168,
174,
184.
186.
192.
193,
204,
218,
216.
222,
228,
234,
248,
245,
252.
258.
264,
278.
276,
282,
288.

294 ]

388.
386.
312,
318,
324,
338,
3315,

343,

GLN

88
B89
=14]
91
92
a3
c4
95
96

-

58

g9
180
191
182
183
184
185

GLN

SPEED 8.9 M-S
SOURCE STRENGTH 1.8178 GM-S

18-208-75 0684-8784 PDT

:DIRECTICN 999. DEGREES
RELEASED FROM GROUMD 5

DOWNWIND DISTANCE(ARD) SAMPLES

lea. ™ 268. M 488. M 8ea. M
CONC GLN CONC GLN CONC GLHN CONC
4.332~85 148 0.P0E+08 208 0.59E+AB 263 B.6PE--86 |
3.77E~-85 149 D.00E+B9 209 O.GBE+BE 269 8.08E-+28 ]
2.69E-84 158 0,60E+98 210 ©.99E+B8 279 8.88E+88 :
1.897E-84 151 1,88E-83 211 8.938+080 271 1.8BE~-B6 .
€.34E-85 152 1.15E-85 212 1.32E-B4 272 32,9986 N
1.83E~84 152 1.23E~-P5 213 5.94E-B5 273 1.49E~-85 3
1.17E-B4 154 9.97E-B5 214 1.58E-A5 274 6,51E-87 -
0.8aE+88 155 4.B8E-85 215 0.00E+88 275 3.46E-B6 ;
B.0BE+BD 156 B8.25E-84 216 2.41E-86 27§ 3.72E-85 g
1.24E~-84 157 2.5BE-B4 217 5.39E-B6 277 1.56E-53 ;
4.71E-85 158 4,26E-85 218 5.29E-85 278 1.48E-85 .
7.44E-85 153 1.76E-B3 219 4.7BE-D6 279 4.77E~-B6 ;
r.5BE-B3 168 7.B6E-B4 220 1.96E-85 288 4, 44E-BE ;
7.86E-85 161 6.87E~-B4 221 1.598-85 281 8.45E-84 i
7.47E-BS 162 4.71E-85 222 0.DOE+BY 282 5.79E-84 ;
7.51E~-85 163 S5.19E~85 223 2.91F-B5 283 5.428-85 j
8.34E-B5 164 4.77E-85 224 2.87E-84 284 1.93E~-83 ;
E.40E-8S 165 4.45E-85 225 3.6UE-05 285 2.568E-85 i
7.98E-B5 166 4.59E-85 226 ©.99E+88 206 1.64E-03 ;
8.BBE-BS 167 ©.POE+B8 227 0.GRE4+BE 287 3.49E-85 :
5.63E-85 168 3.10E-B5 228 2.79E-85 288 2.88E-A3 d
A 47E-85- 169 2.02E=85 229 1T 36E=A5 259 1.68E~83 :
3.76E-B5 IFB 2.17E~-B5 238 3.1BE-B5 299 1.89E-85 :
3.16E-B5 171 2.355-85 231 2.p1E-BS5 291 1.18E-B5 ;
2.85E-85 172 B.80E+B@ 232 5,55E-B5 292 1.31E-85 )
Z2.42E-85 173 3,45E-@85 233 6.03E-83 293 1.14E-86 :
2.83E-85 174 1.1BE-B5 234 2.47E-05 294 8.6856E-86 I
2.64-85 175 7.57E-BE 235 2.94E-85 295 1.82E-83 {
1.83E-B5 IF6 1.73E-B3 236 4.48E-85 296 7. 43E-86 |
3.46E-B5 177 1.36E~85 237 4.86E-55 257 7. 22E~B6 ;
8.69E~85 178 6.43E-B6 238 4.13E-65 293 8.78E~-86 ‘
8.95E-85 ivS 1.92E~B5 239 0.0BE+88 299 2.84E-84 :
1.685E-64 188 0.6BE+AD 240 4.49E-85 308 8 ZBE-B6 i
MISCELLANEDUS SAMPLES i
GROUP 1 GrROUP 2 GROUP 3 GROUP 4 !
CONC GLN CONC GILN CONC GLN CONC f
3.75E-84 8. 1.76E-84 15 ©.68E+08 481 9.89E+80 |
1.27E-83 9 1.35E-84 16 1.37E-84 402 9.60E-+00 ;
4.21E-83 19 1.8SE-84 17 3.91E-84 493 1.@1E-B4
3.32E-83 11 9.88E-83 18 1.50E-84 B 9.PBE-D0
6.26E-85 12 7.62E-85 13 8.59E-B85 8 0.28E+D8

S L 8 B % O
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SMUD TEST 7 HNRC STREB A 18718/75 1244-1344 PDT

GAS F  AVERAGE WINMDS: SPEED 4.6 M-S  ;DIRECTION 342. DEGREES
SOURCE STREMGTH 1.1825 GM<S RELEMSED FROM GROUMD 5

DOWNLIIND DISTANCEC(ARC) SAMPLES

BEAR ING iea. i 288. M 438. M gea. M
GLN CONC GLM COMC GLM CONC GLN CONC

184. 99 9,98E+98 159 1.16E-85 218 2.83E-Bc 278 2.66E-BS
i85, 51 1.2FE-84 151 ©.089E+88 211 6.898E+88 271 S.43E-86
182. g2 2.2%E-05 152 G.88E+20 212 A.8BE483 272 0.88E+00
198. 93 1.1iE-8% 153 ©.885+88 213 1.65E-83 273 1.21E-85
2684. a4 B.BEE+BR 154 1.285E-86 214 1.3BE-05 274 2.04dE-83
218. 85 B.0EE4RE 155 Z2.76E-86 215 1.83E-83 275 1.89E-85
216. 96 ©.0GE+ER 156 B.OPETEE 216 B.7BE-BE 2V6  4.B&E-06
222, 97 B.PRE+DE 157 3.37E~-86 217 0.96E+08 277 0.U8E-HER
228. ag  9.9eE+B8 158 4.8BE-B6 218 1.71E-B3 28 1.88E-05
234, 99 P.065+98 159 6.20E-0n 219 0.80E+8E 279 1.4BE-85
248, 108 ©.98E+62 168 ©.0BE+B8 220 9.71E-B6 2080 0.60E+08
MIGCELLANEOUS SAMPLES
GROUP 1 GrROURP 2 GROUP 3 GROUWF 4
GLM CONC GLN CONC GLH COHED GLN CONC
1 6.06E+GY 8 1.88E-B4 15 1.,86E-85 481 ©.88E+08
2 Z2.53E-B6 S B.88E4E0 16 B.9eE+BB 482 B.88E+H0D
2 1.84E-84 16 1.77E-B4 i¥ B.9RE4BB 463 0.80E-+A0
4 9.42E-83 11 4.2BE-B5 18 &.99E+00 B8  B.6BE+BY
51U 34ESER IR B eeEFee 191U 26E=B5 R B BBEBY
& 4.78E-83 13 8.08E+E8 B B8.gek+8a B B.099E+80
v 2.93:-83 14 8.pBE+88 8 B6.82E+B6 8 @.80E+BY
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SMUD TEST 8 MRC STRB G 18-20-75 8684-B784 PDT

GAS S AVERAGE WINDS: SPEED 2.5 Ms§ :DIRECTION 110. DEGREES
SOURCE STRENGTH &. 1583 GMsS RELEASED FROM AUXILIARY

DOLNLHIND DISTANCE (ARCY SAMPLES

BEARIMNG 18a. ™ 288. M 4ga. M gea. M

GLN CONC GLN CONC GLLN CONC GLN CONC
249. 166 S.B8YE-EB7 168 B.0PE+AB 220 ©.ABE+P0 2808 0.BEE+2G
246, 181 B8.B2E-BS 161 0.80E+B8 221 B.00E+98 281 06.08E-H9
2932, 182 1.37E-B4 162 7.208E-87 222 B.06E+BH 282 0.P05+60
258. 183 1.24E-B4 163 1.28E-BS 223 0.90E+09 283 §.00E+98
264, 184 1.12E-B4 164 4.38E~-85 224 1.096E-06 284 0.00E+08
2va. 185 4.72E-83 165 4.11E-85 225 9,85E-96 285 2,46E-Bg
276, lae 7.45E-86 166 2.67E-B5 226 0.96E+02 286 @.08E00
282. 187  B.24E-B6 167 B.00E+OR 227 O.00E+96 287 1.96E-05
288, 188 29.84E-B6 168 2.63E-85 228 1,19E-05 288 O.P3E+E0
254, 165 1.B1E-85 185 1.44E-85 229 9.426-05 289 B.08E-+00
3a4. 118 1.44E-85 178 3.21E-85 238 2.31E-85 2989 7.54E-06
306, 111 1.3BE-85 171 4.30E-B5 231 Q.17E-05 291 8.20E-06
312. 112 4.36E-85 172 0.00E+08 232 3.455-85 292 6.19E-05
3i8. 113 @.\g=+88 173 6.47E-B6 233 0.9%E408 293 0.06E+00

MISCELLANEQOUS SAMPLES
GROUP 1 GROUP 2 GROUP 3 GROUP 4

GLN COHC GLH CONC GLN coMe GLHN CONC
2 B.28E-+88 3 _B.BeE+BR 16 1.53E=-B5 402 0. 00F+00

3 0.98E+88° 10 @.0BE--88 Ir 1.85E-85 483 ©.08E+60

& 8.88E+83 13 1.4iE-84 2 9.05E+60 8 0.30E+B8

7 B.0BE+68 14 1.43E-84 B B.6BE+03 & B.BBE+05
GAS F  AVERAGE WINDS: SFEED ®.9 M5 :DIRECTION 999. DEGREES
SOURCE STRENGTH 1.6178 GM-S RELEASED FROM GROUND 5

BOWNWIND DISTANCE(ARC) SAMPLES

BEAR ING 168, 288. M 488. M ged. M

GLH CONC GLH CONC GLN COMC GLHN CONC
438. 68 1.83E-84 128 0.00E+0R 168 U.0UE+BP 248 ©.0OE-B0
54. 69 S9.B5E-85 129 ©0.00E+08 189 B.00E+B8 245 @.pOE+EY
668. 78 6.256-B5 138 0.00E+B0 190 0.90E+00 250 0.0BE40G
2. 2 2.89E-85 132 6.00E+BB 192 @.BOE+BE 252 0.00E+HE
84. v4  2.32(-85 134 0.00E4+B8 194 0.0BE+BB 254 @.08E+20
96. 76 7.B6E~-BS 136 0.00E+B8 196 0.DAE+BE 256 0.00E+93
188. r8 1.77E-BS 138 0.00E+SR 158 0.P9E+B5 258 0.06E+80
128, 89 2.4BE-05 148 D0.BOE+E0 268 O.00E4B6 269 §.BOE+8E
138. 83 4.73E-85 143 B.00E+BD 203 0.POE+RD 267 O.0OEOR
144, 84 S9.3BE-05 .144 B.0BE+B0 204 0.0OE+PE 264 ©.BRE+EB
156. 86 1.25E-84 146 0.00E+RY 206 0.095+80 266 B.0OEHDH
162. 87 1.10E-84 147 0.GOE+88 207 0.00E+B) 267 O.GBE+83
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SMUD TEST 8 HMRC STRB G 18-28-7S B6B4-8704 PDT

GAS F AVERAGE WINDS: SPEED 8.9 MsS :DIRECTION 993. DEGREES
SOURCE STRENGTH 1.8178 GMsS RELERSED FROM GROUND 35
MISCELLANEOUS SAMPLES
GROUP 1 GROUP 2 GROUP 3 GROUP 4
GLN CONC GLN CONC GLN CONC GLN CONC
6 1.96E-84 13 7.BPE~B3 g B6.08E+PB 8 0.00E+88
¢ 1.S8E-84 14 B.GIE-B5 8 B.88E+80 8 8.80c+09

GAS § AYVERAGE WINDS: SPEED 1.9 Ms6 :DIRECTION 243. DEGREES
SOURCE STRENGTH 8.2213 GM/S RELEASED FROM CONTAINMENT

DOWNWIND DISTANCE(RRC) SAMPLES

BEARING ig8. M 288. M 408. M 88e. M

GLN COMC GLN CONC GLN CONC GLN CONC
24. 64 4.65E-B7 124 0.563E+B8 184 B.83E4H8 244 0.00E+ED
38. 65 6.B6E-86 125 2.84E-B6 185 B.8RE+EB 245 0.00E4+89
36. 66 1.25E~PS 126 O.0BE+98 186 B.0RE4ED 246 0.0BE+HDY
42. 67 B.8RE4AD 127 S$.97E-06 187 B.BEE+0B 247 0.08E-H00
48. 68 3.42E-85 128 1.29E-B5 1BB S5.S1E-B6 243 @.00E--00
54. 69 4.88E~-@5 129 (.86EE0 189 1.58E-BS 248 4.62E-086
68. 78 5.84E-85 138 3.31E-BS 158 1.1BE-BS 258 2.61L-96
66. 71 4.68E-85% 131 2Z2.72E-85 181 1.13E-85 251 ©.08E4809
7e. P22 PE-BD 1322038805192 TIV43E=B5 2027 T 8BE+RE
8. 73 2.11iE-85 133 0.098E+00 183 0.00E+08 253 1.92E-86
84. 74 1.76E~-B5 134 1.33E-B5 194 ©0.08E+R8 254 9.00E+D0
sa. 7S 1.99E-85 135 1.3BE-B5 195 0.898E+08 255 1.85E-B6
96. 76 B.BBE+PB 136 S9.5FE-8€ 196 D.BPE+9B 256 B.0BE+ED
i82. 77 2.52E-85 137 9.62E-B6 197 ©P.9BE+BB 257 (.08E-+80
188. 78 1.41E-B5 138 4.9E-86 158 0.@8E+88 258 8.98E+D6
114, ¥9 6.B2E-B6 135 2.13E-Ac 189 8.8UE4+B8 255 0.08E+88
129, 88 3.3S%E~-B6 148 3.37E-87 2B8 ©.0BE+BY 260 0.88E+29

126. 81 3.42E-86 141 O.BBE+E0 201 B.80E+B8 261 d.88E+DPH

TOWER SAMPLES

HEIGHT TOWER 1 TOWER 2 TOWER 3

GLN COMC GLHN CONC GLH CONC
1.8 311 2.47E-86 321 0.00E+BB 331 O.80E+00
8.8 313 1.13E-85 323 0.BBE+PE 332 0.00E1HD
9.8 314 B.52E-86 324 B.BBE+Pa 334 ©.0E+G0
15p.8 216 1.24E-85 326 O.00E+B0 336 ©.90E-+00
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SMUD TEST 9 NRC STAB D 18-21/75 1843-1135 PDT

GRS S AVERAGE WINDS: PEED 1.9 Ms/S :DIRECTION 243. DEGREES
SOURCE STRENGTH 8.2213 GMsS RELERSED FROM CONTAINMENT

MISCELLANEDUS SAMPLES

GROUP 1 GROUP 2 GROUFP 3 GROUF 4
GLN CONC GLN CONC GLH CONC GLN CONC

1 4.15E-87 8 £.08E-+28 15 B.82E+B8 481 @.89E+80

2 2.43E-87 9 9.00E-80 16 ©9.B0E+08 4B2 A,88c4+09

3 2.8BE-B7 18 6.68E+08 1?7 ©.68E+B0 483 0.0QE+BS
4 1.92E-85 11 B.88E+BB i8 B.0@E-+80 B B.BDE+EY
3 6&.13E-88 12 0.86E+88 19 8.BBE+86 B B.8BE+98
& V.B2E-8B5 13 ©6.06e+60 9 0.00E-+89 a
7 A4.7BE-66 14 0.86E-+00 2 0.09e+9A 4]

8., 88E+&ER
8.68E+60

DOWNLIINDG DISTANCE(ARC)Y SAMPLES

BEARING 186. ™M 208. M 488, M B88. M
GLN CONC GLM CONC GLN CONC GLN CONC
6. 61 1.B6E-86 121 D.BOE+88 181 B.6RAE+RB 241 &5.38E-65
12. 62 3.M9E-BE6 122 3.33E-06 182 0.88E+H00 242 0.00E4+60
i8. 63 0O.gBE+88 123 3,39E-85 183 0.BBE+E0 243 4.3BE-86
24. 64 2.77E-B6 124 G.B2EB8 184 D.OBE+HEE 244 0,EPE+E6
38, 65 1.82E~85 125 5.92E-66 1R85 B.00E+BS 245 0.00E-90
36, 66 1 BYE-BS T IZ6 B ABEYE8 186 1.23F~B5 245  4.43E-06
42. 67 B.@BE+BB 127 1.BEE-85 187 5.88E-B6 247 6.8%E-B6
48, 68 3.17E-B5 128 1.22E-85 188 1.B4E-B5 248 S.G69E-P6
54. 63 5.1BE-B5 125 0.88E+80 189 1.23E-B5 249 1,24E-P5
68. ¥8 B.22E-85 138 3.99E-85 198 1.4iE-B5 250 7.77E-86
66. 71 9.86E~85 131 3.15E-B5 191 1,.88E-B% 251 5.03E-06
re. r2 9.35E-85 132 3.66E-85 192 2.894E-85 252 1.27E-85
78. f3 5.66E-B5 133 B.BUE+BA 193 6.B1E-B6 253 5.71iE-85
84. 74 1.07E~84 134 2.24E-85 1594 6&.50E-66 254 7.30BE-B6
58. 73 B.53E-BS 135 2.31E-B3 195 4.75E-86 255 0.00E+00
96. 76 @.GBE+BB 136 1.7SE-B5 196 9.46E-P6 256 3.59E-06
ig2. 77 A.6CE-B5 137 1.63E~B5 197 @.BRE+AR 257 9.6BE+ER
1985. 78 2.6BE-B5 138 3.2BE-B6 198 4.75E-86 258 3.56E-86
114, 79 1.73E~85 139 B.65E-B6 155 6.98E-R6 259 3.85E-86
128, 88 6.25E-B6 146 2.99E-86 280 5.84E-P6 268 5.72E-06
126. 81 8.44E~-B6 141 2.76E-B6 201 0.0BE+BB 261 B.09E-99
132. 82 0.898E+88 142 2.63C-B6 202 0.06BE+E0 262 0.0BE+29
138. 83 9.0BE+88 143 3.82E-86 2083 0O.QDE+HBE 253 0.00EHE9
144, 84 0.88E+E0 144 3.27E-D6 204 P.00E+PO 264 ©.023E+09
i58. 85 0.82E+98 147 4,28E-96 205 0.03E00 255 B.00E93
168. B85 B.UBE+BB 148 3.B8E-06 208 O.QBE+AE 263  O.00E-06
188. 98 6.60E+B8 153 4.24E-85 218 0.00E+B0 278 0.0PDE48R
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SMUD TEST 9 NRC STAB D 18-21/75 1843-1135 PDT

GAS F AVERAGE WIMDS: SPEED 1.5 M/S :DIRECTION 240. DEGREES
SOURCE STRENGTH ©.9688 GM-/S RELERSED FROM GROUND 5

TOWER SAMPLES

HEIGHT TOWER 1 TOLER 2 TOWER 3
GLN CONC GLN CONC GLN CoNC

i.8 311 6.5PE-86 321 1.76E~86 331 B.61E-96
38.8 312 8.08E+BB 322 1.00E-D6 332 7.31E-66
66.8 313 §.54E-86 322 Q0.0BEHH8 333 9.85E-06
95.8 314 GS5.57E-B6 324 B.08E+B8 334 6. 10E-86
128.@ 315 2.65E-G4 325 O.80E+HO 335 1.71E-BG
158.6 316 1.20E-85 326 1.64E-B6 336 0.BOE+O0
MISCELLANEOUS SAMPLES
GRGUFP 1 GROUP 2 GRAOUP 3 GROUP 4

N CONC GLN CONC GLN CONC GLN CONC

1 6.37E-B& 8 3.92E-B6 15 9.88E+88 481 1.92E-B4
2 2.83E-85 8 3.56E-86 16 7v.33E-B6 402 0.06E+00
3 1.28E-85 i ©.83E+88 I7 7.7BE-B6 483 B.0BEP9
4 1.3BE-83 11 B.BBE+RS 18 7.6SE-BB 8 ©.86E+20
3 B8.66E-83 12 0.88E+80 13 4,27E-BG 8 B.00E+80
6 1.93E-84 13 B.6BE+08 8 ©.8RE+BA 8 0.06E+88
¢ 1.23E-84 14 2.45E-86 B 8.88z+88 8 8.08E+00

GAS S AVERAGE WINDS: SPEED 4.9 M-S ;DIRECTION 999. DEGREES
SOURCE STRENGTH B.2123 GM/S RELEASED FROM AUXILIARY

DOWNWIND DISTANCE (ARC) SAMPLES

BEARING 198, M 288. M 488. M BoB. M

GLN CONC GLN CONC GLHN CONC GLN CONC
66. 71 1.21E-86 131 ©.POE+898 191 0.0BE+00 251 0.00E+00
8. 73 1.43E-B6 133 @.08E+09 193 G.BOE+BS 253 0.POE+00
144, 84 2.02E-B6 144 B.BBE+98 204 0.00E+B0 264 ©.GOE+E0
158. 83 3.15E-B6 145 0.00E+P8 205 O.00E+E0 265 0.POE-+GH
156. 86 2.68BE-85 146 1.P4E-BS 286 0.00E+B0 266 ©O.00E+BH
162. 87 1.28E-84 147 4.83E-85 2087 1.78E-85 267 5.43E~06
168. 88 1.53E-B4 148 O.BYE+E@ 208 4.38E-P5 268 3.11E-85
174. 89 B.06E+A8 145 5.09E-05 289 9,.81E~B5 269 1.98E-05
186. 99 ©.8B6E+BD 158 2.37E~B4 218 8.18E-B5 278 2.95E-96
186. 31 4.53E-84 151 0.06E+BB 21! 2.01E-85 27! ©0.P0E+99
192, 92 1.93E-B4 152 9.S1E-85 212 4.82E-R6 272 ©.BOE+00
198. 93 3.87E-084 153 2.6BE-B5 213 ©.09E400 272 0.00E+09
284, 24 S.77E-BS 154 0.80E+U8 214 B.0BE+RE 274 9.0PE+BY
218, 95 1.12E-B5 {55 0©.00E+89 215 ©.00E+00 275 ©.00E+9D
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SMUD TEQT 19 NPC STAB F 18-22,75 B546-8646 PDT

GRS 5 HVEEQGE UINDS' SPEED 4.9 M/S  :DIRECTION 992. DEGREES
SOURCE STRENGTH 8.2123 GM/S RELEASED FROM AUXILIARY

DOWNWIND DISTANCE(ARCY SAMPLES

BEARR ING leg. M 200. M 488. M 8Be. M
GL.N CONC GLN CONE GLN CONC GLM CONC

216. S6 7.21E-B6 156 ©.8BE+OB 216 0.96E+EB 276 0.B86E-H0D

222. g7 1.29E-85 157 0.8BE+B8 217 B.GRE+HEE 277 0.60E-pd

MISCELLANEOUS SQHPLES

GROUP 1 GROUP 2 GROUP 3 GROUP 4
GLN CONC GLN CONC GI-N CONC GLN CONC
1 0.88L+8@ 8 B.67E-85 1S ©.opE+8@ 461 1.83E-83
2 ©.88E+88 S5 4.47E-84 16 ©.8BE+86 482 1.3PE-83
3 ©B.6BE+BR 18 4.36E-84 i7 B.DpUE+BB 483 1.67E-83
4 0.99E+898 11 €E.57E-B4 1B ©.DIE+ED 8 B.BBE+GB
S5 1.5BE-85 12 1.37E-85 i9 B.00E+08 7 0.88E+08
6 7.23E-86 13 B.BBE+B3 6 O6.28E+bB 8 8.88E+28
7 6.83E-B6 14 0.08E+80 ¢ 0.68E+88 B 6.89£400

GAS F  AYERAGE WINDG: SPEED 2.9 M8 ;DIRECTION 993. DEGREES
SOURCE STPEHGTH 1.8135 GM/S RELEASED FRUN GROUND S

DUUNUIHD DIQTQNEC(HPC) SAMPLES

BEARING ige. M 268. ™ 468. M 88g. M
GLN CONC GLN COnC GLHN CONC GL.N CONC
8. 73 2.7iE-B6 133 8.80E+B8 193 G.0BE+BD 253 ©.GRE-+OB
84. 74 3.58E-B6 134 B.08E+00 154 B.8B8E+BB 254 9.60E-4D0
128. 88 7?.BEE-07 148 6.83E-B5 2080 9.6PEHBE 2680 0.BOE+ED
126. 81 2.30E-8& 141 3.98E-B6 201 @G.8BE+BR 261 ©.B0E-+E0
132. g2 ©.BBE+EE 142 E.00E+89 282 1.A9E-83 252 5.34E-86
138. 83 5.M%E-B5 143 5.73E-B6 283 1.41E-B3 263 D.33E-06
158. 85 6.735-84 145 5.78E-06 205 5.11E-86 265 5.22E-86
156. 86 §.P9E-84 146 1.26E-84 286 9.51E-Bo 266 O.BBE+0B
162. 87 1.41E-83 147 3.58E-B4 2087 5.97E-85 267 5.89E-B6
168. 88 4.20E-B4 148 0.88E4+883 208 1.1BE-B4 268 4.42E-83
174, B9 (.00E+E0 149 1.13E-B4 209 1.29E-84 269 2.84E-85
188. %@ ©.P8:E+HR@ 158 2.43E-84 218 6.86E-8B5 278 3.2BE-B5
186. 9i 2.61E-B4 151 B.90E+58 211 B5.3685480 27! ©.88E+8R
192, 92 6.94E-83 152 2.45:£-05 212 1.81E-B5 2v2 1.32E-B5
198. 53 1.48E-84 153 0.86E+60 213 0.805+88 273 9.08E+98
284. 94 1.5BE-B85 154 B.00E+B8 214 0.80E+88 274 3.21E-86
218. 85 B.5BE+HBE 1S5 B.08E+BB 215 1.31iE-B5 2vV3 B.77E-86
222. 97 B.98E+88 157 6.8BE+BB 217 9.88E+88 277 3.S58E-86
226. 98 #.67E-07 158 0.88E+08 218 1.17E-85 278 0.00E+823
234, 99 @.@8E+E8 159 3.16E-66 219 @8.8BEBO 275 6.0DE+96
249, iep 3.52E-P6 168 O.B9E+B0 228 0.0DE+B6 280 9.0BE+ED
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SMUD TEST 18 HNRC STAS F

GAS F AVERAGE WINDS:
SOURCE STRENGTH 1.8133% GMsS RELEASED FROM GROUND 5

SPEED 2.9 M/5

18/22-75 B546-B&46 PDT

;DIRECTION 999. DEGREES

MISCELLANEOUS SAMPLES

GROUF 3

GLHN CONC
15 1.32E-86
16 8.eBE+60B
17 1.8BE-85
18 6.13E-86
19 2.4B8E-86
8 0.98E+28
g 0.88E+80

GLN
481
482
4a3

AEEE

GROUP 4

CONC
g.o8E+a0
8.8BE+88
7. 25E-84
B.80E+26
8.88E+00
8.08c+ag
5.68E+88

GROUP 1 GROUP 2

GLH CONC GLN CONC
! B.BBOE+ZA 8 1.48E-84
2 0.BAE+P0 3 1.GFE-B4
3 6.42E-B6 13 B.88E+60
4 1.32E-83 11 B.80E+80
3 6.1i2E-83 12 1.14E-B5
6 9.385E-83 13 4.87E-86
7 4.83E-83 14 ©.88E+68

SMUD TEST 1l NRC STAB E

GAS S AVERAGE WINDS:

:DIRECTION 328. D

SPEED 4.8 M-S
SOURCE STRENGTH B8.2326 GM-/S RELEASED FROM AUXILIARY

DOWNWIND DISTANCE(ARCY SAMPLES

BEARING 1eg. M 2pa. M 488. M

GLH CONC GLN CONC GLN CONC
ve. vZ2 O.00E+B6 132 2.08BE-DE 192 8.0BE+90
120. 86 2.62E-BS 148 1.B9E-B6 280 0.0BE-+HEH

1264 81-—B+38E~-86 1411  11E~B5 281 1.93E=~66
132, 62 B.BBE+BI 142 1.B7E~B5 2z@2 1.13E-B5
136. B3 S9.5BE-B5 143 1.16E~85 283 4.46E-85
144, 84 4.43E-B3 144 7.42E-B6 204 8.865E-85
158. 85 1.43E-84 145 1.6BE-B4 205 5.42E-85
156. B6 2.55E-B4 146 5.18E-85 206 3.89E-85
162. 87 3.87E-B4 147 1.85E-84 207 1.58E-@5
168. B8 5.51E-85 148 4.895E~85 288 .7.14FE-86
ir4, 83 1.87e-B4 149 0.00E+P8 289 0.0BE+GHO
18@. S9 9.83E-B5 158 B8.83E-85 218 9.90E+88
186. 91 6.52E-B3 151 B.89E+98 211 P.00E+90
i52. 32 6.4BE-B6 152 @.08E+BA 212 9.88E-+H2
198. 3 6.69E-B6 153 0.82E+88 213 8.98E+EA
218. 55 9.71E-B7 155 0.90E+B@ 215 0.60E-66
MISCELLANEDUS SAMPLES

GROUP 1 GROUP 2 GROUP 3

GLN CONC GLN CONC ‘GILN CONC
1 8.98E+08 8 2.81E-84 15 ®.02E+86
2 0.89E-+89 S 2.32E-84 16 G.0PE+EP
3 1.2rE-85 18 1.43E-84 17 ©.B3E+98
4 &.45E-83 11 5.7BE-85 18 6.66E+88

75

gee. M
CONC
8.60E+88
B.89E+28

GLN
481
482
483

4]

u.ub=+al
0.860E+20
1.46E~85
4.67E-B6
1.56E-83
7v.21E-85
1.66E-86
8.0BE+bA
2.88E+a8
0.0pE-+a8
B.08E+a88
0.0RE+28
9.0pE+8a
8.8BE+80

GROUP 4

CONC
7.64E-83
2.99E-83
2. 19E~-83
B.86E+28




SMUD TEST 11 NRC STRB E 18-.22/75 8813-B313 PDT
GAS S AVERAGE WINDS: SPEED 4.8 M/5 DIRECTION 328. DEGREES
SOURCE STRENGTH 8.2326 GMs/S RELEASED FROM AUXILIARY

MISCELLANESUS SAMPLES

GROUP 1 GROUP 2 GROUP 3 GROUP 4
GLN CONC GLN CONC GLN CONC GLM CONC
5 1.68E-84 12 2.¥7E-B6 19 B.35E4600 8 0.62:+E0
6 3.81E-85 13 9.68E+89 @ B.0oEhe 8 B8.0BE+R9
¥ 8.19E-B5 1a B.98aE-+H08 8 0.98E+89 8 8.98c+20
GRS F AVERAGE WINDS: SPEED 3.7 MsG  :DIRECTION 3
SOURCE STRENGTH 1.8177 GiM17S RELEREED FROM GROUND 5

DOWNMWIND DISTANCE(ARC) Sa8MPLES

BEAR ING 16a8. M 288. M 488. M Bon. M
GLM CoHC GILN CoNc GLHN CONC GLH CONC

48, 68 3.9RE-95 128 B.G0E+G8 188 Q.EBE+E8 248 3.P0E+B0

54, 63 4.38E-85 129 B.80E+8B 139 B,065+88 249 B.B6BE-ED

68. 7B 8.58E-p6 138 B.RBE+HR 199 B.ABE4B3 238 7.98E48R8

66. 7l 1.27E-84 131 8©.88E+@3 191 6.38E-87 251 1.B2E-85

ve. v2 2.23E-85 132 3.88E-B4 182 1.28E-B5 252 2.96E-@5

7B, 73 6.41E-85 133 8.88E+0(8 193 4,53E-B6 253 B8.22E-85

B84. 74 P.OBE+HEE 134 6.80C+03 194 - B.58E-B85 254 0.00E+88

98, 75 1.98E-85 135 3.56E-B4 125 6.26E-85 255 3.76E-04

So. ¥6 9.63E-B6 136 3.32E-P6 196 3.13E-B3 256 5.45:-04

182. 77 3.62E-BS 137 2.25E-84 197 5.57E-8B5 257 5.64E-85

1@8. 78 4.86E-85 138 4.73E-85 198 £.80E+A8 258 1.56E-84

1i4. 79 B.B2E-B5 1395 3.G6iE-B4 198 7.BPE-86 2539 2.35E-84

128. 88 9.98E-63 148 5.96E-84 288 2.99E-84 268 3.33E-84

126. g1 1.88E-G4 141 2.81E-85 281 8.88E-85 261 1.23E-84

132. g2 @A.OBE+PA 142 2.21E-84 282 6.21£-8% 262 5.14E-895

138. 83 4.B8E-B4 143 65.84E-B4 203 8.25E-B3 263 7.46E-03

lad, B4 S.97E-84 144 4.13E-84 284 9.745-B5 264 3.28E-84

158. 85 7.S53E-84 145 2.67E-84 285 2.75E-B4 265 1.80E-04

156. 86 8.4BE-B4 146 7.95E-84 286 1.38E-B4 266 3.18E~83

162. 87 7.52E-84 147 1.96E-8B4 2087 5.57E-B5 267 1.6DE-85 (
188. g2 1.59e-84 148 4.6RE-84 208 2.96E-85 268 1.57E-85 ;
174. g3 4.S2E-B4 149 3.76E-85 289 1,01E-84 265 2.68E-85 ’
188. 98 4.43:E-84 1980 5.82E-83 218 3.91E-B4 278 3.48E~85

186. 81 2.44E-84 151 ©.88E+B8 211 0.88E+29 271 0.8BE-HED

192. 92 7.33E-85 152 0O.EB8E+88 212 0.B8E+03 272 §.B8E-+84

198. 93 4.38£-95 153 B.@0E+ED 213 5.98E+BO  Z2¥3  0.80E+80
218. 95 6.63E-85 155 B.88E+BE 215 6.88E+08 275 0.¢0E+88

216. 96 9.33E-B6 156 R.BOE+E6G 216 0.88E+E0 276 0.80E-+00 T
222. 97 2.16E-A4 157 O.ABE+E8 217 0.88E+BB 277 0.00E+08

228, 98 §.23E-85 156 B.08E+BR 218 6.98E+BB 278 @.00E-20

248. 1p8 1.77E-B4 160 B.00E+B8 228 B.B9E+E0 258 9.68E+HE8
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SMUD TEST 11 HNRC STAB E 16-22-75 @813-8913 PDT
GAS F  AVERAGE WINDS: GPEED 3.7 MsS :DIRECTION 318. DEGREES
SOURCE STRENGTH 1.8177 GM-S RELEASED FROM GROUND 5

MISCE! LQNEDUS SAMPLES

GRAQUP 1 GROUFP 2 GROUP 3 GROUP 4
GLHN CONC GLN CONC GLH CONC GLN CONC
1.61E-85 8 .48E-83 15 4.29E-835 481 0.80E+09
3.97E-84 '8 .87E-84 16 B.77E-85 402 0.08E+00
4,68E-85 18 . 13E-84 17 7.71E-853 403 6.00E-+88
1.83E-82 11 S5E-84 18 1.36E-84 8 B.90E+20
7 .4BE-B3 12 .89E-84 19 4.15E-@4 B 9.80E400
6.92E-83 13 .55E-B5 B 0.88E-+89 B 0.69E+83
4.895-83 14 . B6E-B85 B 0.88E+08 B B5.0BC4806

PN o — N O
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GAS S AYERAGE WINDS: SPEED 1.7 M/ :DIRECTION 345. DEGREES
SOURCE STREMGTH B8.2383 GM/S  RELERSED FROM AUXILIARY

DOWNWIND DISTANCECARCY SAMPLES

BEAR ING 1ge. M 280, M 489, M 8e8. M
GLN CoHc GLN CONC GLH COHC GLH CONC

138. B3 z.6lE-B6 142 9.08E+B8 233 B0.98E+20 253 B.0PE+ED
144, 84 ©.80E+R8 144 5.75E-86 204 4.20E-B6 264 2.71E-BS5
158 BE-BrBEERR 145 278PE-06 205 B BRE+EE 265 BT 42E=06
1586. 86 2.82E-82 146 [I1.2BE-B6 286 4.13E-086 266 6.52E-85
162, 87 6.8BE+08 {47 2.85E-B5 287 9.65E-86 267 5.26E-B&
168. 68 2.97E-85 148 2.7%9E-85 208 0.00E+08 268 2.38E-86
174, 89 1.18E-85 142 1.83E-B3 2689 7¢.33E-p6 269 1.33E-86
168. 58 6©.eBE+BB 1580 1.74E-B5 210 2.27E-07 278 5.29E-@7
186. 91 2.48e-85 15! 1.4BE-85 211 1.I7E-B7 271 3.3J1E-&7
192, 92 0.8RE+DB 152 5.21E-B5 212 2.85E-86 272 0.B9E+20
153. 93 1.45E-B5 153 4.33E-55 212 B.6BE4BR 273 B.0ARE2A
264, 94 B.gu9E+pg 184 2.68E-86 214 1.27E-B6 274 0.00E+68
218. 95 1.G3E-BS 155 3.6BE-¥6 215 8.00E+88 275 9.080E488
216, 96 8.2VE-86 156 0.00E+00 216 0.03E488 276 0.00E-+86
222, 37 @8.8sc+eB 157 1. 11E-835 217 5.43E-07 277 D.B9E-+20
228. 98 a.ege+pB 158 2.41E-86 218 1.82E-87 278 0.86E+23
£34. 98 1.64E-B6 159 7.74E-BE 213 5.54E-06 272 B.E5E-106
248. 166 B.@6E+Ba 168 9.57E-B7 228 0.8BE+88 280 0.98E469
276, 166 B.0BBE+BB 166 3.28E-07 226 0.08E+E8 285 0.90E-+H0
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SMUD TEST 12 NRC STAB E 18/23/73 86B7-0787 PDT

GAS § AVERAGE WINDS: SPEED 1.7 MsS ;DIRECTION 345. DEGREES
SOURCE STRENGTH 1.2363 5GM~S RELEASED FROM AUXILIARY

MISCELLANEOUS SAMPLES

GROUP 1 GROUP 2 GROUP 3 GROUP 4
GLH CONC GLH CONC GLN CONC GLN CONC

1 8.60E+88 8 ¢.35E-B6 15 B.8BE+8B 481 4,.84E-83
2  B.DBE+BO 9 5.3FE-B5 16 D.PBE+BB 482z 1,2BE-B3
3 ©6.86e+68 18 6.58E-B3 17 B.BBE+AB 403 3.Z21E-84
4 2.76E-B6 11 3.67E-85 18 A.88E+08 8 B.BBE+EH
S5 2.87E-B6 12 9.61E-87 19 0©.08E+E@ B B.BBE+3H
& 1.86E-BE 13 7.65E-87 8 0.08E+86 8 B.88:4009
v 1.19E~-B6 14 8.80E+25 B 0.83E-+@0 8 B.88E+08

GAS F AVERAGE WINDS: SPEED 1.3 Ms/S :DIRECTION 3439. DEGREES
SOURCE STREWGTH 1.8vS8 GMsS RELEASED FROM GROUND S

DOWNWIND DISTANCECARCY SAMPLES

BEARING i8a. M 288. M 488. M B83. M
GLN COHC GLN CONC GLN CONC GLH CONC
48. 668 1.76E-B6 128 0.PRE1DB 1B 0O.09E+ER 248 0.20E-86
va. 2 7.36E-87 132 0.66E488 192 0.69E+20 232 0.00E+8R
B4. 74 3.63E-BS 134 B.8054+B8 194 B.0PE+HOR 254 O,.96E-8R
g8. 79 1.62E-B6 135 0.8BE+B8 195 0.80E4B8 255 8.00E+AR
ez, ¥7 1.22E-86 13F B.00E+88 197 B.0RE+E3 257 0.38E-+80
114, 79— 8,80E+88-138—1+-93E~B6-—199— B BBE+AR— 255 B BOE-+8
120, B8 4.28E-86 140 0O.ADE+B8 200 6.D89E+A Z6R  B.00E-EQ
126. 81 1.21c-86 141 1.83E-B6 201 B0.80E+B8 261 1.32E-85
132. 82 0.8BE+BB 142 6.BBE+BE 2082 1.76E-B6 262 ©.BBE400
138. 83 2.91E-85 143 2.62E-05 283 0.80E+80 262 1.82E-86
144, 84 2.B7E-BS 144 1.23E-85 2864 6.83E-86 264 2.34E-D85
158, = 85 4.51E-85 145 0.80E+82 205 @.00E400 265 2.89E-85
156, g6 1.59E-84 146 1.35E~-B6 206 3.12E-G6 266 1.87E-B5
162, 87 0.86E+8B 147 2.4BE-BS 287 1.62E-85 267 3.44E-86
168. 88 1.19E-84 148. 4.51E-B5 288 9.82E+88 268 4.29E-85
174. B9 8.7@E-85 149 5.35E-86 209 4.41E-86 269 2.65E-85
158, 98 6.13E-86 158 1.7SE-85 218 2.0BE+0Y 275 B.00E463
186. 91 5.82e-85 151 9.78E-@86 211 0.08E4PD 271 1.37E-86
152. 92 3.73E-B5 152 1.4BE-86 212 3.7BE-B6 272 1.52E-86
198. 92 3.77E-B5 153 4.7BE-B6 213 1.32E-86 273 9.82E-B7
294, 94 2.33E-85 154 4.61E-86 214 2.B4E-B6 274 8.80E+89
218. 95 2.44E-85 155 B.68E+00 215 S5.23E-07 275 0.00E+99
216. 96 1.63E-85 156 B.B9E+RB 216 9.0BE+B9 276 ©.BDE-+HE8
222. - 97 B.96E+88 ISP Z.7¥6E-B6 21v¥  1.38E-B6 277 8.G6E4E0
228, 98 5.87E-8% 158 3.91E-B6 218 1.896E-B& 278 1.23E-85
234, 335 1.47E-85 152 5.00E-86 219 §.86E-R5 279 B.60E+ED
248. 166 1.B3E-BS 168 3.33E-B6 220 @.09E-+08 288 £.51E-87
238. 163 B.8gE+BB 163 1.8BE-B6 223 0.B3E+H0 283 8.80E490
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SMUD TEST 12 NRC STAB E  18-23-75 B687- B?@? PDT
GAS F  AVERAGE WINDS: SPEEL 1.3 M-S DlRFCTIDN 349. DEGREES
SOURCE STR’NGTH 1.B758 Gﬁ’b RELEASED FRDN GROUMD S
DOWNWIND DISTANCE(ARC) SAMPLES

BEARING 168, M 268. M 498. M gap. M

' GLN COHC GLN CONC GLN COMC GLH CONC
264, 194 @.@0E+08 164 1.1S5E-86 224 9.09E480 284 0,.00E+28
276. iB6 B.BEE+BB 166 2.14E-83 226 0O.ROE+HEE 286 0.BIE+0B
268. 188 B.BoE+ER 168 3Z.48E-B7 228 B.ADE+BR 288 O6.00E+9H .
366. 111 9.88E+88 171 3.77E-GY7 L31 B.agE+BE 291 0.00E+00

MISCELLAMNEDRLS SOMPLES

GROUP 1 GROUP 2 GROUP 3 GROUP 4
GLN COHC GLN CONC GLN CONC GLN CONC

1 4.86E-85 8 6.31E-85 15 1.71~-85 481 0.00E+08
2 L.52E-94 S 2.21E-84 16 1.77E-B5 482 8.8BE-+89
. 3 1.26E-83 18 1.B2E-B4 v B.98E-BS 483 3.81E-84
4 B6.21E-83 11 8.35E-85 18 5.99£-83 & 9.0pE+D0
S5 5.16E-85 12 1.87E-85 19 2.98E-85 & B.9BE+BE
& 1.44E-83 13 6.85E-B6 B 0.98E+00 B B.66E+6D
v 7.1BE-B4 14 2.47E-D5 & b.ogE+od B 9.69E+0D

GRS S AVERAGE WIMDS: SPEED 8.8 tl’S :DIRECTION 256. DEGREES

" S0URCESTRENGTH™ B 2133 7GM-S T RELEASED FRIM AUXILIARY

DOWHWIND DISTANCE(ARCY SAMPLES

BERRING ie@. M 288. M 488. M 868. M

GLN CONC GLN CONC GLH CONC GLN CONC
6. 61 B.BEE+BE 121 2.66E-86 181 D.9DE+DO 241 0.6PE+E0
i2. 62 4.31E-87 122 2.16E~-806 182 9.GPE4B8 242 ©B.9PE+38
18. 63 1.18E-85 123 1.22E-86 183 1.31E-B7 243 0.BBE+B0
24. 64 7.42E-86 124 2.96E-87 184 0.P0EHDE 244 0.00E+00
38. 65 1.63E-B6 125 1.27E-B6 185 0O.05E+88 245 0.6BE-+89
36. 66 4.54E-B6 126 8.85E-87Y 166 B.BRE+ED 246 B.BPE+RD
42. 67 ©.0EBE+@8 127 B.ABE+86 187 0.898E4BB 247 1.44E-87
43. 68 2.27E-B6 128 4.3%E-87 188 0.00E+BB 248 0.8PE+90
54. 63 1.32E-P6 129 ©0.0RE+EP 185 B.0UVE+BB 249 0.8PE+50
68. 78 1.45E-B6 138 0.86E+88 156 B.00E+BB 250 0.R0E-+DO
66. 71 8.79%E-BY 131 0.PAREEE 131 B.96E+00 251 0.00E-+08
ra. 72 7.21E-B7 132 ©.89E+B8 152 G.00E+B8 252 B.80E+99
78. 73 B.8BEHE8 133 1.4BE-87 193 B.0BE+BB 253 0.08E+0R
84, 74 3.87E-87 134 B.62E+B0 194 0.PRE4B8 254 0A.00E+80
98. r5 1.71E-B6 135 Q.BRE+EA 195 0.8BAE+99 255 0.00E-+-08
162. 77 1.68E-B6 137 4.2BE-87 197 0©.80E+08 257 0.AGE+B9
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SMUD TEST 13 NRC STAB E 18,2475  1822-1922 PDT
GRS S AVERAGE LINDS: SPEED 8.8 MsS :DIRECTIUON 256. DEGREES
SOURCE STRENGTH 8.2133 GMs8  RELEASED FROM AUXILIARY
DOWNWIND DISTANCE (ARC) SAMPLE
BEARING BB, M 288. 0 438. M BBB. M
GLN CONC GLH CONC GLN CONC GLM CONC

i

168. 78 ®B.0IE+P8 138 5.36E-87 158 O.8BEHBB 258 D.GOEES
114, ¥9 2.1BE-87 139 4.82E-87Y 199 Q.0BE+BO 259 B5.985+08
126. B3 2.15E-B6 148 @8.68E+B3 288 0.9BE4BD 260 8.08E+@0
138. 83 1.23E-d6 143 1.47E-B7Y 283 0.08E88 263 0.08E460
162. 87 8.BBE+@B 147y 2.92E-87 207 0.98E+B8 267 ©.98E-+89
168. 88 ©.PBE+AB 148 1.55E-B7 288 B8.8BEHDB 268 0.98E-+88
368. 126 B8.eRE+88 180 2.94E-8B6 248 ©.09RE+0B 388 0.805469

TOWER SAMPLES

HETIGHT TOWER 1 TOWER 2 TOWER 3 TOWER 4
GLN CanC GLN ConC GLH CONG GLN CONC
1.8 311 39.vSE-87 321 2.6l1E-87 331 1.28E-B% 341 2.12E-87
68.8 313 ©.8BE+BE 323 0.00E+80 333 1.13E-BS5 343 B.BBE-+BR
Se.ea 314 1.14E-85 324 B.88E+BR 334 B.00E+B8 344 [0.98E-+E6

MISCELLANEOUS SAMPLES

GROUP 1 GROUP 2 GROUP 3 GROUP 4
GLHM CaMe GLN CONC GLM CONE ELN CONC

1 3.76E-86 8 B.4E6E-B7 15 4.24E-87 481 B5.26E-B4
2 5.45E=B7 9 BIBREYER 16 @.UAEF00 482 O,BDE+ED
3 B.BOE+BE 18 4.72E-087 17 9.92E-B7 483 1.90E-BS
4 €.33E-97 11 0.09E+BP 18 1.87E-B6 @ 0.DIE+88
5 ©9.99E+@0 12 B.BYE4@@ 19 3.55E-86 O 0.B0E+90
6 3.52E-86 13 2.15E-27 0 0.98E498 @ ©.98E480
7 3.11E-B6 14 B.0PE+0P @ 0.08EB8 © 0.BRE+BE

GAS F AVERAGE WINDS: SPEED B.8 MsS :BIRECTION 243. DEGREES
SOURCE STREMGTH 1.8248 GM~-S RELEASED FROM GROUND 5

DOWMWIND DISTANCECARCY SAMPLES

BEARING 188. M 288. M 488, M 888. M
GLN CONC GLH COHE GLN CoMC GLN CONC

6. 61 5.98E-87 121 9.57E-85 181 4.16E-B6 241 8.80C54+88
12. 62 2.82E-B5 122 9.22E-85 182 4.67E-06 242 B.GRE-+89
18. 63 4.B2E-B4 123 5.52E-B5 183 9.94E-B6 243 5.08E-86
24. 64 3.46E-B4 124 3.6BE~85 124 6.34E-86 244 0.86E-460
3e. 65 1.8B7E-B4 125 5.98C-83 185 4.85E-0B6 245 1.BVE-B6
36. &6 2.64E-64 125 4.B7E-B3 186 1.88E-B85 246 B.GOE-+6D
42, 67 B.¥9BE+BB 127 B.BUE+EM 187 6.58E-@6 24¢ 1,35E-86
48, 68 1.33E-B4 128 2.30E-B5 188 O.BBEBE 248 83.65E-95
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SMUD TEST 13 NRC STAB E  18-24.75  1822-1822 PDT
GAS F PAVERAGE LINDS: SPEED 8.8 M/S  :DIRECTION 243. DEGREES
SOURCE STRENGTH 1.8248 GM-S RELEASED FROM GROUMD 5
DOWNWIND DISTANCEC(ARC) SAMPLES
BEARING igg. M 208. M 488. M 868. M
GLHN CONC GLH CONC GLHN CONC GLN LONC

84, 69 1.48E-B4 129 0.96E+BB 189 0.8JIE+BE 249 6,00E+80
6a. 7B 1.12F-B4 130 B.80E+PB 188 5.84E-87 258 2.45E-97
66, 71 9.8FE-P5 131 B.03EHE8 191 v.88E+8BB 251 $9.54E-87
7e. 72 1.35E-B4 132 4.29E-85 192 B.BRE+BE 252 3.91E-87
7e. 73 2.58E-BS 133 5,.72E-85 193 1.13E-86 253 7.63E-47
84, 74 4.92E-B% 134 2.23F-05 194 1.14E-B6 254 B.88C+99
9SG, 75 1.B7E-B4 135 1.94E-8% 195 7.22E-87 255 8.65E-687
96. 76 3.91E-8S% 136 B.98E+980 196 A.BBE+EE 206 6.899E+88
182. 77 1.12E-B4 137 3.24FE-p5 197 ©.60EG8 2537 8.88C+88
188. 78 5. 37E-B6 138 1.86E-B5 198 1.88E-B6 258 S5.9iE-@7
114, ¥9  1.B5E-B5 139 3.72E-RS 199 0.80E+HEE 259 0.020E+80
128. 36 1.99E-84 148 2.14E-05 2RB 2.68E-Br 269 B.09c+80
126. 81 7.GBE-B6 141 B.G63E-BE 281 4.69E-86 261 2.83E-86
132. 82 @.08E+88 142 4.85E-86 282 39.92E-06 262 O.B0E4HE6
138. 83 1.85E-pd 143 4.14E-65 283 6.54E-G6 283 Z.19E-86
144, 84 B.0BEHBA 144 6.88E+00 284 9.48E-07 264 6.98E-488
158. 85 B.8BE+B8 145 B8.08F+8 205 08.80E+EB 265 1.31E-03
156. 86 B.PEE+38 145 2.52E-65 286 3.66E-86 266 B.08E+08
162. &7 A.@BE+ER 147 3.49E-05 207 1.65E-B6 267V ©8.00E+E8
168. g8 0.08E+BR 145 3.2PE-B5 208 4.91E-B6 268 1.7BE-86
174. 89 (.90E+8@ 149 1.45E-B5 2083 4.86E-86 269 3.41E-86
186, 9} BEEABB 155 B ABEARS.. . 218 1. 23FE=06... 270 ... 1. 7IE=B5
368 120 9.8%E+B0 188 1.BGE-B4 240 B.@BE+BY 388 6.68E+80
TOWER SAMPLES
HEIGHT TOLER | TOLER 2 TOWER 3 TOWER 4

GLY Couc GLH CONC GLN COND GLN LCONC

1.8 311 4.52E-B5 321 1.66E-85 331 S5.41E-86 341 8.56E-06
20.9 312 9.18E-B4 322 1.15E-86 332 2.12E-P6 342 1.6IE-B6
60.8 313 B.00E+0F 323 0.00E+B8 333 1.72E-B3 343 5.56E-06
93,8 314 7.6BE-8B6 324 8.09E+08 334 7.45E-87 344 1.46E-86
126.8 315 9.68E-B6 325 6.08E+88 335 0.0BE+HB0 343 6.59E-97
158.8 316 4.95E-67 326 1.B4E-PE 336 2.56E-B6 346 Z.88E-806

e o st e . e san S s e Yt e e 5 Pt 7 A e e B e £ et ek T Y T P WA R (e 4m S oM T S e e 08 O P P08 P S R S P S S G M B P St @ B P 7 B

MISCELLANEGUS SAMPLES

GrROUP 1 GROUP 2 GROUP 3 GROUP 4
GLH CONC GLN CoNE GLN CONC GLN COMC
1 1.84E-84 8 1.54c-04 15 1.15E-B3 481 1.69E-83
2 2.33E-85 S 1.05e-B4 16 4.26E-86 462 5.00c-+H83
3 2.89E-85 18 B8.85E-83 17 2.01E-B5 483 1.5BE-B4
4 5,.681E-85 11 B.688E+08 18 4,18E-05 8 B.8AE+HDH
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SMUD TEST 13 NRC STAB E  18/24/75 1822-13922 PDT

GAS F  AVERAGE WINDS: SPEED 8.8 M/S :DIRECTION 243. DEGREES
SOURCE STRENGTH 1.8248 GM/S RELERSED FROM GROUMD S
MISCELLANEOUS SAMPLLES
GROUP 1 GROURP 2 GROUP 3 GROUP 4

GLN CONC GLN CONC GLHN LONC GLN CONC
5 09.88E+88 12 2.36E-85 19 7.33E-85 8 8.89E488
& 1.25E-84 13 7.BBE-B6 8 o.08E+08 8 ©.80E+DB
7 1.25E-84 i4 0.88E+89 8 D.02E+AB & 0.00z+08

GAS S AVERAGE LIINDS: SPEED 2.3 M5  :DIRECTIOM 121. DEGREES
SOURCE STRENGTH 8.2186 GM-S RELEASED FROM AUXILIARY

DOWNWIND DISTANCE(ARCY SAMPLES

BEARING 188. M 288, M 488, M Bas. M
GLN CONC GLN CONC GLN CONC GLN CONC
6. 61 0.8BE+B8® 121 2.6BE-87 181 0.GBE+ER 241 0.80E+08
iz2. 62 3.6BE-B6 122 0.90E+R8 187 9.98E408 242 8.ert+a8
24. 64 G6.59E-BF 124 0.00E+88 184 0.0BE+BE 244 @.09E+08
30. 65 3.2BE-BF 125 B.4S5E-B3 185 B.00E+HEP 245 6.B9E-+DR
36. 66 2.96E-B6 126 0.0PE+B8 186 0.B3EHIB 246 6.00E-+ER
48, 68 3.18E-B6 128 B.O2ED8 188 QA.BOEHE0 248 B.8554+09
54, 69 1.7S5E-B6 123 2.95E-B7 189 B.60E4+98 249 B.ORE-+RH
68, 0. 1.78E-87 138 1.62E-R6. . 190 . 8.,08E+00 250 A B8E-08
66. 7l 1.63E-B6 131 @.BPE+B8 191 O.08E+E8 251 0.85CE+08
72. 72 7.28E-B7 132 0.08E+B9 192 O.BOE4BE 252 ©.0PE+98
78. 73 2.20BE-86 133 0.00E+88 193 0.00EHE0 252 B.OBSE
84. 74 2.87E-86 134 0.0PE1B0 194 B.POE4BO 254 B.DOE40R
Q9. 79 8.8SE-B7 135 0.00E+G8 (95 Q.06E+P8- 255 B.6RE-489
S6. ¥6 6.34E-B6 136 O.00E+BD 196 0.0854+08 256 0.00E400
1@02. 7 4.31E-86 137 G.00E+88 157 O.08E+ER 257 0.60E+08R
188. 78 2.35E-86 138 0.96E+BR 198 ©O.DOE+BE 258 0.ROE+BD
114. 79 1.65E-85 139 G.0B0E+BR 199 B.P9E+08 253 §.BO5-HH0
128. B@  1.74E-B6 148 0.00E+@8 2080 O.BOE+ER 260 B.,08E483
138. 83 1.22E-86 143 O.6BE+E0 203 0.00E+H08 253 J.BBE+HE
159, 85 1.64E-86 145 B.09E+82 205 O.D0E+P8 265 O.POE-H8
168. 88 1.77E-BE 148 0.80E+B8 208 0.00E+BE 258 O.08E4+09

248. 188 1.4BE-B6 168 8.42E-97 220 0.00E+00 2080 O.0DE+08
252. le2  3.4BE-85 162 9.00E+B0 222 B.0UE+E8 232 0.BOE+E9
238. 183 3.86E-BS 163 4.55E-67 223 0.00E+89 293 B0.0PE+8D
264. 184 5.44E-B85 164 9.48E-B6 224 D.BEE+EE 284 0.0PE+O0
2v8. 165 ©.02E+88 165 2.83E-85 225 0.08E+08 235 B.B6E+EY

276. 196 1.83E-B5 166 9.33E-87 226 0.00E+PO 296 0.09E+E9
282. 187 1.B5E-85 167 0.89E+88 227 0.00E+68 287 6.H0E-H00
268, 168 7v.56E-B6 168 4.26E-85 228 3.59E-85 288 4.92E-85
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SMUD TEST 14 NRC STRB G 18-/24,75 2358-8858 PDT

GAS 5 RAVERAGE WINDS: SPEED 2.3 M5 :DIRECTION 121. DEGREES
SOURCE STRENGTH B.2186 GMsS RELEASED FRUM~HU%ILIQRY

DOWNWIND DI”TQN’EfﬂRC) qPP‘PLFS

BERARING iBa. M 260, M 488. M 8e8. M
GLN CONC GLN CONC GI.N CONC GLN CONC
294. 189 3.59E-86 169 3.B3E-B5 229 6.98E-05 289 7.64E-86
308. 118 1.81E-B6 i¥B 2.21E-BS 230 1.25E-B4 238 0.00E+80
3865. 111 2.ARE+@0 171 1.44E-B5 231 4.139E-85 231 4.42E-86
312. 112 7.789E-B7 172 B.8BE+B8 232 2.32E-85 292 0.00E+80
218. 113 5.63E-87 173 3.7SE-B5 233 9.58E-B6 293 B.08E-E0
324, li4 6.80E+38 174 9.88E~-B7 234 1.15E~-BS 294 B.BBE+88

TOWER SAMPLES

HEIGHT TOWER 1
GLN CONC

38.8 312 4.48E-B7

120.8 315 6.74E-87

MISCELLAMEOUS SAMPLES

GROUP 1 GROUP 2 GROUF 3 GROUP 4
GLH CONC GLH CONC GLN CONC GLN CONC

1 2.72E-86 § ©B.88E+E8 15 4.33E-85 431 1.97E-85
2 2.37E-86 S 0.98E+08 16 4.44E-86 482 ©6.53E-86
F-2+54E-B6 16 B B0E+D8 1785 BBE+DH-— 4831+ 15E-B6
4 6.23E-87 11 B.88E+08 18 2.96E~86 8 0.06E+08
S 1.24E-85 12 ©0.80E+88 13 1.54E-85 8 ©.08E+Pd
6 B.09E+889 13 1.61E-B5 8 0.00E+9 8 B.0PE+88
v o1

.24E-065 H 8.88BE-B6 8 B.08E+HE8 B 0.88E+D0

GAS F AVERAGE WIMDS: SPEED ©8.9 M/S DIRECTION 189. BEGREES
SOURCE STRENGTH 8.5873 GM/b PELEﬁbED FRUH GROUND 5

DUUNJIND DISIGNLE(QRC) SAMPLES

BEARING 168, M 288. M 488. M BBG. M

GLN CONC GLH CONC GLN CONC GLN CONC
6. 61 2.89E-B6 121 4.12E-83 181 9.00E+BB 241 B.00E-H80
12. 62 2.85E-83 122 4.57E-85 1B2 ©.00E+8B 242 B.0BDE-HE9
18. 63 B.8iE-85 123 2.70E-83 183 0.0OE+98 243 ©.60E+00
24, 64 1.29E-84 124 1.83E-85 184 0.BBE+BB 244 B.BOE+ED
33. 65 €.86E-87 125 1.91E-B85 185 0.99E+88 245 ©.92E-H98
36. 66 2.86E-85 126 9.26E-B6 186 B.00E+B0 246 B.BOE-HBD
42, 67 8.eee+n8 127 7.25E-86 187 0.08E+08 247 9.08E-8D
48. 68 5.17E-B5 128 5.28E-86 188 0.08:E+08 248 B.00E+00
54. 69 2.47E-85 129 3.7YSE-B6 189 0.60E+8B 249 ©.B6OE+B6
6a. 7@ 3.43E-06 138 4.63E-B5 198 G.GOE+HOD 250 8.DOE-+80
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SMUD TEST 14 NRC STRE G 18-24-75 2350-805%8 PDT

GAS F AVERAGE WIMDS: SPEED 8.8 Ms/S  ;DIRECTION 189. DEGREES
SOURCE STREMGTH B.3873 GMsS RELEASED FROM GROUND 5

DOWNLIND DISTANCE(ARCY SHAMPLES

BERR ING 168. M 208. M 488. M gea. M
GLN COMC GLH coHe GLM CONC GILN CONC

66. 71 1.83E-85 131 4.34E-B6 191 B.6RE+E0 251 ©.88E+20
re. r2 2.92BE-86 132 0.00E+88 192 7A.995480 252  D.BOE+8B
3. ¥3 1.76E-B5 133 E.00E+88 193 9.@BE+GE 253 9.B0E-HG
g4. 74 2.84E-85 134 0.86E+BE 194 0.BBE+PO 254 0.PEE+HES
ga. 7S 3.62E-86 135 B.0PE4RE 195 0.99E+A0 255 0.00E408
96, 76 3.46E-B3 136 B.REEPD 196 D.OPE+BE 256 9.088E5+00
182, 77 S5.1BE-B3 137 8.00E+B8 1957 O.ERAE+BE 257 ©.00E-+D8
188. v8 B.35E-B6 138 P.00E+B8 198 D.08E+D0 258 0.ARE+HDD
lid, 79 1.23E-85 133 0.0BE+B8 199 B.055+08 259  0.6RE-8R
128, 86 2.83E-86 148 0.0UE+BO 288 0.9BE+RY 260 0,0BE+0R
126. 8l 2.01E-85 141 8.098E+08 201 0.59E+60 261 0.00E-409
148. B3 S5.E6BE-86 143 0.0RE+88 203 0.035+HRB 263 - 0.DRE45R
144, 84 1.24E-85 144 0.0PE+BE 204 D.OPEHEB 264 B.OGEHED
158. 85 1.6lE-B5S 145 0.80E+B8 205 0.93E+HAR 265 9.6BE-+HGH
156. B6 3.049E-B6 146 ©.BOE+HAR 286 B.09E40R 266 A.BG8E+PH
162. ¢ 2.84E-85 147 0.@YCE+H08 207 0.R0E-BE 267 0.0RE4BR
1e8. 88 2.34E-BS 148 0.0RAE+D6 208 B.90E+HPR 268 0.00E+BH
174. 89 1.56E-85 145 0.06E+09 283 ©.BBE4HAR 269 0,B0E40H
1688. 94 1.85£-8% 150 B.69E+48@ 219 0.BBE+EE 270 0.009E4B9
192, 92 1.24E-8B5 152 B.00E+008 212 G.03E+88 272 B.O0E4BR “
188. 93 1.97E-B5 153 2,26E-B& 213 R.BRE4BY 273 B.5BE+I9 :
284, 94 6.82E-B6 154 4.55E-96 214 B.POE4BA 274 0.DBE400 :
218, 95 1.28E-B5 155 1.35E-@5 2195 ©.00E+88 275 0.89E-98
218, 96 1.20E-85 156 S5.69E~-B6 216 O.PRE+ED 276  B.0BE90
222, a7 B6.21E-86 157 4.BSE-B86 217 B.985+80 277 0.093E-+80
228, 98 l.44E-B6 158 1.99E-B6 213 D.BSEHE0 278  0.00E+0E
234, 93 1.7BE-B& 159 5.80E-B6 212 0.PPE-HBR 279 B8.085+80
248, 189 1.84E-85 160 6.72E-86 220 B.YUE+BS 28508 0.09:4+@0
246. el €.99E-BS5 161 3.82E-06 22! 0.00E+ED 281 ©,50E+90
232, 182 9.99E-B5 162 5.49E-86 222 9.35E-97 282 §.21E-B7
238. 183 8.3BC-B5 163 B.OYEBA 223 1.59F-86 283 ©.0BE-+60
264, 164 1.85F-B4 (64 8.18E-B6 224 2.56E-B6 284 2,35E-05
278, 185 0.BBE+BE 165 6.31E-86 225 @.8PE+80 285 0.0BE+EH
276, 186 1.46E-B4 186 6.77E-B6 226 2.88E-95 286 4.53E-66
282, lev 1.32£-B4 167 B.08E+BB 22 1.63E-86 287 4.64E-05
288. 188 1.19E-84 168 G6.43E-B5 228 2.78E-B3 288 6.81E-06
294, A2 3.83E-85 169 3.67E-B5 229 3.27E-B% 289 §.19E-BS
368, 118 8.S1E-86 178 4.32E-85 239 3.44F-B5 299 9,92E-@7
386. 111 B.90E+88 171 2.53E-85 231 1.44E-B5 291 5.24E-96
312, 112 1.1SE-BS 172 G.08BE+0@ 232 1.19:-85 292 1.P3E-86
318. 113 4.B4E-85 173 3.89E-B5 233 9.38E-R6 293 3.06E-0U6
324, 114 4.14E-B5 174 7.18E~-85 234 3.71E-B6 294 1,29E-86
338. 115 2.85E-85 1¥5 S5.48E-86 235 1.256-83 295 3.33E-86
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SMUD TESTY14 NRC STAB G 18-24-73 23580-8838 PDT

GAS F AVERAGE WINMDS: SPEED 8.9 M7S :DIRECTION 1838. DEGREES
SOURCE STRENGTH 8.98Y3 GMsS RELERSED FRCM GROUND S

DOLNWIND DISTANCE(ARCI SAMPLLES

BEARING 188. 288, M 488. M 88g. M
GLN CONC GLN CONC GLM CONE GLN CONC
336. 116 2.61E-BS 1v6 7.!1E-BS 236 24E-85 296 7.6BE-B7

1

3dez. 117 4.48E-05 177 5.43E-B6 237 4.80E-06 297 8.84FE-87

34E. 118 3.35E-BS 178 4.9%9E-G6 238 0.06E+93 298 3.Z5E-P6

354. 118 4.7BE-85 172 1.34E-85 239 6.43E-B5 299 9.00E+8H

368, 128 §6.2BE-BS 188 3.62ZE-B5 248 @.P0C4+E0 328 0.8REB6

TOLWER SAMPLES
HEIGHT TOWER 1
GLM CONC
1.8 311 2.8ilE-B6
8.0 312 1.82E-84
8.8 313 4.37E-B7
Se.8 314 3.7BE-3T7
129.8 315 4.36E-B5
MISCELLANEQOUS SAMPLES
GROUP | GROUP 2 GROUP 3 GROUP 4
GLN CONC GLN CONC GILN CONC GLN CONC

1 . 6.54E-B4 8 B.68E488.... 15 1,20E-84 481 - 4.31E~-85

2 1.46E-83 S 0.e8E+B8 16 2.83E-B4 482 3.26E-65

3 2.77E-83 18 1.83E-85 17 3.63E-8S 403 1.03E-0%

4 3.91E-B3 11 7.27E-86 18 2.72E-84 B B8.89E+28

5 6.03E-84 12 5.3BE-B6 18 4.25E-85 b 0.6BE+BB

6 B.28E+EB 13 5.41E£-85 % B.06E+88 8 6.8pE+e8

¢ 2.86E-85 14  3.19E~8S B 0.82E+89 v B.8BE+88
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SMUD TEST 15 NRC STAB D 18/.25-73 1711-1811 PDT

DOLNWIND DISTANCE (ARCY SAMPLES

BERRING iea. M 288. 488. M 808, M
GLN COnC GLN CONC GLN CONC GLN CONC
96. 76 B8.51E-87 136 &.54E-~87 156 0.00E+408 256 B.08E-+80
182. 77 B.83E+B8 137 6.97E-87 197 0.90E+E8 257 ©.00E-+H08
188. 78 @.8eE+g8 133 1.12E-86 198 0.68E+P8 258 B.68C-H00
114. 9 B.BBE+GB 139 2.15E-B7 199 0.80E408 253 9.608F+00
128. 82 08.98E+08 148 2.75E-B6 208 1.538-06 268 ©.00FE-+8d
126. 81 1.33E-86 141 4.49E-86 201 @,.08E+BO 261 2.16E-06
132, 82 B.BE+HEB 142 7.16E-B6 282 B.0BEHER 262 1.11E-85
138. B3 5.6RE-86 143 1.BIE-B5 283 7.14E-86 263 1.47E-66
144. 84 8.93E-~86 144 1.15E-85 284 7.45E-86 264 5.28E-85
150, 85 3.2S8E-8G 145 1.B3E-B5 285 5,75E-B6 2657 7.64E-08
156. 86 ©.89E+88 146 7.7SE-B6 286 2.20E-B6 265 9.17E-B7
162, B7 1.84E-BS 147 B.75E-B6 207 0.08C4B8 267 9.57E-A7
168, 88 4.88E-B6 148 7.38E-B6 288 8.34E-B7 268 0.80FE+A0
188. 98 1.¢8E-BS ISP 1.18E-B6 218 0.89E-188 278 4.88E-07
186. 91 1.49E-85 1I51 B8.22c-63 21! 0.90E+88 271 1.2Z8E-87
192, 92 5.46E-87 152 2.62E-87 212 0.98E+B8 272 D.88E+AD
198. 93 8.83E-86 153 0.BYETBE 213 0.88E+E68 273 0.C0E480
204. 84 3.4BE-87 154 B.52E-B6 214 0.8BE+HDE 274 5. 10E-B7
218. 95 8.73E-86 155 1.12E-85 215 4.87E~B6 275 6.08E-+09
216. 96 ©.8BE+BE 156 4.31E-B6 216 1.36E-B6 27Y5 2.12E-86
222+ 97— B 7 2E-B7- 197 267E-B6- 21707 BEE+BE— 277 B, HBE08
228, 98 e.vBE+E8 158 1.32E-B6 218 1.23E-86 273 8.62E+98
234, 99 09.88E+88 153 @.80E+B6 219 B8.28E-67 279 B9.B0E-G0
3.B2E-B7 288 0.00E+00

24a, 160 B.02E-DB 168 0.0BBE+R8 220

MISCELLANEOUS SAMPLES

GROUP 1 GROUF 2 . GROUP 3 ~  GROUP 4
GLN CONE GLM CONC GLN CONC =~ GLH CONC

1 6.93:+88 8 1.8BE-85 15 B.88E+80 481 1.43E-83
2 0.88E+68 9 B.P2E+8B 16 R.BAE+UE 482 &.99E-84
3 9.8BE+88 i3 2.52E-85 17 9.98E+88 463 0.80E+28
4 §.858E+68 11 S8.29E-86 18 ©.62E+aB 8 ©.BGE-+BB
S 2.23E-86 12 4.42E-87 13 6.358E-B6 8 B.98E+o0
7 4.66E-B7 14 9.88E+80 B B.98E+80 6 B.06E-+-88
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sMup TEST 15 NRC 5TAB

GAS F AVERAGE WINDS:
SOURCE STRENGTH 1.0086

D

GM/5 RELERSED FRO

18/25/75

87

1711-1811 PDT

SPEED B.8 M5 sDIRECTICH 333. DEGREES

M GROUND 5

aps. M

GLN CONC

243 0.9AE+03
249 ©.DOE-D0
251 ©.0BE+D0
252 2.47E-06
253  @.BYE+00
254 2.39E-96
255  2.56E-86
255 @.ARE+3
258 1.25E-86

259 1,56E-86

268 1.86E-03

1.34E-66

262 ©.DOE+23
26% ©.BOEBD
264 6.25E-06
265 7.37E-06
266 ©.005+03
267 ©.0RE+E8
268 2.19E-86
269 B.BAE+0D
278 1.11E-P6

3.46E-86

DOWNUIHD DISTAMCE (ARC) SAMPLES

BEARING 189. M 208. M 428, M

coNec  GLN  conc o GLA CONC
48. ca 2.445-86 128 @.REETED |88 ©.08E+00
54, co 1,78E-B6 129 @.0OE+DE 189 9.BOE+08
66. 51 9.26E-87 131 B.BBE+EY 191 ©.BRE+HD
72. 23 p.ppE+EO 132 1.45E-05 192 B.BDE+AD
79. 53 1.15E-BG6 133 8.0EE+E0 193 ©.BOE+BD
g4. Y4 ©D.oPE+EO 134 1.76E-E5 194 @.PBE+E0
on. % p.ppE+BE 135 B.0BEtDE 195 @.GBE+D8
96. e 7.34E-@6 136 1.84E-06 196 1.97E-B6
108. 6 @.opE+@@ 138 3.10E-08 198 2.37E-@7
114. 9 @g.ppE+@s 139 2.52E-05 199 1.11E-86
120. 6 2.84E-B6 148 1.62E-E5 z08  2.54E-06
126. 81 3.pdE-p5 141 2.B5E-D6 2@l 7.34E-87
132. o7 BD.@pE+@R 142 3.95E-05 2g2 8.95E-07
138. oz 3.45E-85 143 1.20E-89 293 3.20E-06
144. o4 4.736-85 144 S5.99E-05 294 6.33E-06
158. g5 1.30E-85 145 1.38E-09 205 5.80E-06
156. o6 0.opE+@D 146 5.28E-E6 ~66 1.G3E-86
162. a7 4,93E-@5 147 1.19E-85 Sg7 ©.BE+00
168. 88 4.326-85 148 1.B6E-85 288 3.D4E-B6
174. 95 ©§.oDE+BB 149 2.45E-86 295 @.00E+AD
ta 9 s.47E-85 158 | g5E-B6 219 1.56E-86
186. 91 5.pPE-@5 151 .8.08E20 211 4.36E=07
192. 97 4.40E-B6 152 ©.BOEHD0 212 2.65E-06
198. 53 3.87E-P5 153 0.88E+ED 213 1.85E-06
204, o4 D.OPE+BR 154 2.93E-09 =14 5.09E-07
218. 95 2.53E-66 155 1.195-83 215 1.26E-06
216. ot ©.ppEsB@ 156 3.25E-85 216 1.26E-86
222. 97 ©.@pE+EB 157 7.98E-8S 517 ©.0BE+E0
228. 58 @.opE+p@ 158 1.08E-86 215 @.00E+BD
Sap.  1ee ©.80E+00 160 o DOE+ER 220 @.20E+08

MISCELLANEDUS SAMPLES

GROUP 1 GROUP 2 GROUP 3

GLN  CONC  GLW  CONG GLN  CONC
| i.s2E-m6 B 1.365-84 13 1.11E-85
5 1.gaE-ps 9 1.41E-06 16 B.AGE+D2
% zlgoe-gs 10 4.94E-85 17 9. BAE+08
% 4.gpE-g3 11 1.61E-RS 18 2. AAE+27
c |lge=-g3 12 0.p0EX0D 15 7.69E-06
 glise-p4 13 @.@9EYED @ 0 .08E+D8
S SlaE-p4 14 ©.pREYDB O B . DO+

272 4.B7TE~B6
273 8.05E-86
274 2.61E-86

1.46E-86
6.37E-B7

277 ©.00E+20
279 8.55E-97
op@ 1.17E-86

GLN
481
492
483

[ Rax R =]

e e i s e e i S

GROUP 4
CONC
1.59E-83
2,82E-24
0.0BE+86
@ .08E+B2
f.0PE+DB
3. B0E-+00
0 ,8eE+08

I



BERRING 182,
GLH  COHC
6. 61 1.20E-B6
12. 62 1.2BE-B6
18. 63 3.60E-B6
24. 64 B.BBE+DD
2. €5 6.1BE-B7
36. 66 1.79E-BE
42, 67 P.BEE+ER
43. 65 1.46E-86
54. 69 1.57E-B5
68. 78 2.16E-BS
66. 71 B.GAE+0D
72. 72 2.B2E-06
78. 73 3.43E-05
B4. 74 4.11E-86
5@. 75 3.94E-86
96. 76 3.9BE-06
114, 79 7.41E-07
216. 96 4.11E-98
234, 99  3.26E-07
24p. 188 3.22E-07
2461012 BOE-B7
252, 182 6.33E-07
258, 183 3.626-07
264. 184 4.B2E-97
2r8. 185 2.76E-B7
276. 186 3.58E-07
282. 187 1.62E-B7
288. 198 2.65E-97
294. 183 3.@8E-87
312, 112 3.12E-87
318. 113 1.22E-06
324. 114 1.73E-86
338, 115 2.11E-87
336. 116 1.4BE-B7
342. 117 1.B7E-B6
343. 118 3.1BE-86
354, 119 2.71E-B6
360. 128 2.77E-06

DOWNLIIND DISTANCE (ARCY SRMPLES

GLN
121
122
123
124
125
126
127
128
1238
138
131
132
133
134
135
136
139
156
139
168

162
153
164
165
iGo
167
168
169
172
173
174
i¥s
176
177
178
173
188

208, M

uwmwcas:cammrsmcs&mm&&@mmmtsnmﬂ@@csn—*mm»—-Hmm@m»-;w

CoNe

.AGE-B6
LB2E-85
.635E-B6
. BBE+28
.B5E-86

"

47E~-B6

. 54E~86
. 98E-06
.BBE+Ba
.ASE-896
.41E-B6
. 88E+808
. BBE+808
.B8E+08
L27E-87

BBE-38

. BOE+BE
.9BE+80
.GOE+86
-88E+98

GOE+BR

.88E+89
. BRE+08
. DBE-BD
HeE+88
. BERE+PA
. BBE-+B0
. BEE+08
. BBE+-a8
. BOE-+-88
.BBE+8R
.BPE+0P
. BBE+BR
.BRE+DB
.31E-B8
L29E-B8
. 75E~-BG
LEZ2E~-B6

88

GLN
i81
ig2
183
184
185
186
187
189
182
158
i31
152

o3
124
195
196
199
216
219

228

221

222
223
224
225
226
227
228
229
232
233
234
235
236
237
238
233
248

488. M
CGNC
5.8%E-B6
3.65E-6B6
3.92E-86
i.24E-85
3.00E-B6
2.98E-05
1.88E-86
8.88E-+38
8.9%8E-+858
a,68E+aa
B.28E-+08
@.00k-+00
5.B9E-60
9.00E+08
9.08E+R8
3 .99E+849
8.00c-86
@.9aE-+8a
8.a8E+88
A.00E+89

9. BEE+a
8. B0E+en
P.0PE+aD
P.BRE+AR
9. UPE+20
@.PPE+0E
B.70E+R8
o.BBE+Bd
8. BIE+DR
B.DBE+BD
D.BEE+AD
B.89E+00
8. BBE+DR
A.BRE+DD
7 . 43E-07
2.95E-86
4.D3E-86

B+ B0E+0D—

BBR. M

GLN

241
242
243
244
243
245
247
248
248
238
251
252
253
254
255
256
235
276
279

230

281

282
483
284
283
286
287
288
288
292
293
294
295
29
297
298
259
368

CONC
8.vac+an
B.00E+a8
f.08E+08
2 .8BE+BD
B.08E+80
B.BRE4ED
8. BIE+AD
8.00E+89
B.98C+80
8.98E-+an
@.5aE+01
B.00E+D8
6 .BBE188
2.BBE+00
6.89E+80
8. ui-+Ig
8.89E+D5
B.8gE-+32
9.6604+008
g.08E+80

8. ByuE+ae
8.89E+00
8.88E+p0
G.08E+E0
8.83E+388
0.80E+08
9.80E-+80
a.83z+84a
a.noc+8a
g.88E-+H63
8.09E+nR
8.88E+G9
B . BPE+ER
8.88E-+08
8.68E+78
f.98E-+89
3.88E4+00
8.08E+Ha8



SMUD TEST 16 NRC STAB E  18/27-75 1788-1888 PST

GRS S RVERAGE WIMDS: SPEED 1.8 M/5 ;DIRECTION 227. DERRELS

SOURCE STRENGTH @.1784 GMsS  RELEASED FROM GROUND 17

TOLER SAMPLES

HEIGHT TOWER | - TOWER 2 TOWER 3 TOWER 4
GLHN CONC GLM CONC G CONC GLN CONC
6.8 312 3.58E-B5 322 0.805+98 332 0.005400 342 D.BOE+5H
66.8 313 1.B4E-B4 323 O.BUEBB 333 0.90EDY 343 0.00E-HED
J8.9 314 1.23E-B4 324 B.0OE+BH 334 O.00EHBE 344 B.BOE+GH
136.8 316 3.BME-B3 326 O.GDE+SB 336 0.095+00 346 g.8BE+85
HEIGHT TOWER 5
GLK CONE
1.8 35! 6.62E-07
66.8 333 4.87E-87
MISCELLANEOUS SAMPLES
GROUP 1 GROUF 2 GROUP 3 GROUR 4
GLN CONC GLN CONC GLN CONC GLHN CONC
I 5.4FE-Be B 3.35E-86 15 B.BEEHE 481 2.56E-83
2 4.48e-84 9 3.22E-86 16 B.6RE+B8 492 5.81E~-84
3 9.55E-85 16 5.88E-86 17 D.0OBE+PI 4B3 1.37E-P3
4 7¥.15E-85 1} 4.89E-8¢ 18 ©.06E+08 8 D.2RE+83
3 1.83E~85 2 B.uBE+EA 19 0.05E-+a8 6 B.6eE+B8,
& 1.48E-85 13 8.98E-88 8 b.geE+88 & 0.89BE-+B8
¢ 5.51E-B6 14 B.88E+88 8 D.6BE+DB 8 ©.085488
LAS F  AVERAGE WINDS: SPEED 1.8 M/S :DIRECTION 227. DEGREES
SOURCE STREHGTH 1.8848 GMsS RELFASED FROM GROUMD 5
DOWLMHWIND DISTANCE (ARCY SAMPLES
BERR ING 166. ™ 268. M 488. M gea. ™
GLH COHC GLN CONC GLH CONC GLN CONC
6. 61 3.89E-B5 121 7.62E-B5 181 3.05E-85 241 0.00E-08
12. 62 2.51E-B5 122 B.8SE-85 182 1.86E-85 242 8.80E+08
18. 63 5.ZSE-B5 123 6.14E-85 183 1.60E-B5 243 ©.BDE+A9
24, &4 B.BIE+AB 124 0.00E+D8 184 6.G2E-06 244 0.0BE+UB
38. 65 7.63E-86 125 3.9LE-B5 185 1.22E-85 245 0.00E+99
36. 66 1.62E-B5 126 4.11E-85 186 1.68E-85 246 0.00E+89
42, &7 B.8BE+BB 127 7.48E-86 187 3.11E-B6 247 0.GOE+80
“8. 68 S5.BlE-B6 128 5.37E-06 188 0.08E+30 248 &.0BE+09
34. 69 3.9BE-06 129 0.0BE+@0 189 1.20E-B6 249 0.POE+B0
€8. 78 4.87E-B6 130 1.83E-B5 196 ©.20E+00 258 0.80E+28
E6. 71 5.34E-86 131 1.BSE-06 191 O.A9E+B8 251 0.P9E+0H
re. 72 2.45E-B6 132 O.06E+EB 192 (.00E4+P8 252 0.PBE+AD
78. 73 1.03E-85 133 B.12E-87 193 0.06E+88 253 ©0.00E-+@0
B4, 74 9.35E-86 134 0.06E+06 194 0.08E+B8 254 0.0RE+DH
Sa. ¢3 1.95E-B5 135 1.68E~B6 195 O.00E+80 255 ©.0dE+B3
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SMUD TEST 16 MNRC STAB E 18/27/7S 17868-1883 PS

GAS F AVERAGE WINDS: SPEED 1.8 Ms/S ;DIRECTION 227. DEGREES
RELEARSED FROM GROUND S

SOURCE STRENGTH 1.8848 GM/S

DOWNLIIMD DISTARNCE (ARC) SAMPLES

BEARING 1e8. M 208. M 400. M
GLM CONC GLN CONE GLN CoONE .
S6. 76 2.A6E-B5 136 ©.80E+89 196 1,.399E-86
182. 77 1.87E-B5 137 0.088E+E0 157 D0.0OE+DY
1i4d. 79 1,45E-B6 132 0.80E+38 199 1.99E-86
128. &8 9.94E-07 140 0.00E+B6 200 B.R8E+80
162. 87 1.99E-85 147 B.BUE+ED 207 ©.03E-4+80
192, g2 2.pFE-B6 152 B.08E+00 212 0.00E+DY
21a. g5 9.39E-@7 155 0.88E+88 215 0.80E-+8d
222. 97 2.88E-B6 157 ©8.B0E+QB 217 G.0RE-+-BA
248. iBp 3.1BE-07 168 ©.08E+00 226 0.05E-160
246. 181 1.B1E-BE 161 @A.8BE+O8 221 0O.0BE+HBS
252, 182 S5.31E-B6 162 ©.80E-+E0 222 B.88E-408
258. 193 5.38E-B6 163 ©.D3E+EB 223 0.00E+E0
264. 184 5.7BE-B6 164 8.88E+E0 224 0.6BE+E0
278. 185 4.96E-B6 165 8.09BE+30 225 0.02E-80
276. 186 5.87E-B6 166 B.QBE+B0 226 0.BBE+03
282. 17 3.52E-86 167 ©.BBE+DB 227 0.60E+E0
288, 1A8 1.84E-86 158 ©.83E+B3 228 B.60E+00
294. 185 4.66E-P6 169 B.9BE+I8 225 0.00E+ED
388, 118 3.36E-B6 170 B.DAE+H8 230 0.ROE-+OA
366. 11 9.68E+89 171 8.0BE+8% 231 1.28E-86
3la, 112 4.96E-86 172 0.00EHID 232 0.00E+83
318. 113 2.42E-8% 173 6.88E+80 233 3743E=BE
324. 114 32.36E-85 174 B.90E+03 234 9.08E-€7
334, 115 9.53E-B6 175 1.38E-85 235 B.88E+89
336. 116 4.35E-B5 176 8,.BEE+ED 235 0.00E-+00
342. 117 4.44E-85 177 1.65E~-85 237 32.66E-86
348, 118 7.27E-85 178 4.59E-85 238 5.94E-86
354. 118 7.91E-B5 175 6.11E-895 239 1.506E-85
338. 126 9.39E~B5 188 4.37E-B5 248 3.19E-83
TOWER SAMPLES
HEIGHT TOWER .1 TOWER 2 TOWER 3
GLM COMC GLN CONC GLNM CONC
3.9 312 1.53E-93 322 0G.60EHA0 332 0.08E+89
68.8 313 6.54E-55 323 ©.08E+B@ 333 0.00E+80
99.8 314 1.66E-B4 324 0.0BE+EB 334 0.03E4BO
159.8 316 3.24E-B5 326 0.80E+B0 336 B.00CE+00

90

GLN
256
257
239
268
267
2ra
ar5
2a7?
2608
281
282
283
284
285
286
287
288

298

9, 15E-87

goa. ™M

CONC
B.BBE+B?

B,BBE+B8

B.60E+98 .
8.08E-483
A .BRE+EE6
8.88E+88
8.86E+30
a.88E+88
0.80E-+24
@.88E488
8.8RE+30
B.86E-+058
3.88E+808
B.68E+28
8.88E-+889
B.08E+20
8.86E--68
B.00E+2Y
6.88E+39
7.0BE+30
@ .86E+88

f.BRE+BB
8.88E+28
4.84E-85
B.A9E+08
0.68E+0B
1.37E-86
8.86E+08

TOWER 4

GLH
342
343
344
346

CONC
8.BaE+BR
B.8eE-+48
8.88E+68
B.00E+28



SMUD TEST 16 NRC STAB E 18/27/75 17P8-1828 PST

GAS F AVERAGE WINDS: SPEED 1.8 M/5  ;DIRECTION 22?. DEGREES
SOURCE STREMGTH 1.8B848 GM/S RELEASED FROM hRUUHD

TOWER SAMPLES

HEIGHT TOWER 5
GLN CONE
8 351 4.39E-8€
6B8.8 353 2.15E-86
8 354 1.42E-87
158.8 356 1.23E-86

MLSFELLRNEUUS SQMPLFQ

GROUP 1 GROUP 2 GROUP 3 GROUP 4
GLN COMC GLH CONC GLN CONC GLN CONC

1 2.38E-B4 8 1.15E-B5 15 G5E~-BG 481 0.88E+E0

2 9.66E-64 9 4.87E-B8 16 -ABE1B8 402 0.00E+20

3 3.17E-B3 18 1,32E-B6 17 .BEBE+BA 403 9.98E400
4 3.12E-83 11 8.89e+00 18 . SOE-R6 8 ©.08E+08
3
6
7

ANOEN

5.56E-63 12 1.39E-86 19 .38E-B6 8 B.6eE+E9
4.65E-85 15 1.64E-B6 8 9.08E+2e 8 0.08E+20
4}

3.42E-P5 14 @.006E+00 B D.ABEED 8.0RE+88

--GAS-- 5 AVERAGE-WIHDS :+—8PEED-2:8-M/5~ s DIRECTION 58, DEGREES
SOURCE STRENGTH 8. 2@6? GM-S5 RELEHSED FRUM GROUND 17

DOWHWIND DISTANCE(RRCY SAMPLES

BEARING imd. M 208. M 4a8. ™ Gea. M

GLN CONC GLN CONC GLN CONC GLN CONC
96. r6 2.75E-B6 1356 B.00E+B@ 196 @.0PE+B8 256 B.00E+90
144, 84 2.6BE-86 144 0.00E+00 204 B.0DE+PD 264 B.00E+AR
158. 83 4.34E-86 145 0.0DE+80 205 0.90E+O8 265 ©.00E+00
156. 86 3.81E-85 146 B.00E+89 206 0.99E+38 266 0.0A0E+RO
i68. 68 8.13E-87 148 0.00E+D8 208 0.0DE+O0 268 P.0BEHGH
174. B5 3.3BE-B6- 149 0.B3E+B0 209 P.ODE+ED 269 0.00E+EH
188. °8 5.87E-86 158 B.096E+08 218 0.0BE+OR 270 B.BOE+B0
185. 91 7.73E-86 151 O.00E+08 211 ©.80E+H@ 271 0.00E-+80
192. 92 5.42E-86 152 B.00E+BE 212 0.0PE+P@ 272 0.00E+00
188. 93 3.86E-86 153 4.93E-86 213 0.00E+08 273 8.88E+08
284, 54 B8.84E-85 154 7.02E-85 214 B.00E+08 274 D.00E+80
218. 35 8.76E-B5 155 3.45E-05 215 0.00E+68 275 6.00E+80
216. 96 8.52E-85 156 4.58E-B6 216 3.16E~06 276 0.00E-+50
222, S 2.2BE-B5 157 7.16E-85 217 1.93E-B5 277 0.095+09
228. 98 0.86E+88 158 B8.52E-B5 218 2.82E-PS 278 06.00E+0R
234, 99 7v.97E~88 159 S5.06E-84 219 1.07E-B5 279 1{.95E-BG
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SMUD TEST 17 HNRC STAB G

GAS S AVERAGE WINDS:

SPEED

2.8 M5
SOURCE STRENGTH R.2867 GM/S RELEASED FROM GROUND 17

e e o e s et e e e P i e s s o e o £ A .18 T P o . kit e B e A S5 o o S e T e o it

18727/75 2285-2305 PST

:DIRECTION 58. DEGREES

DOLMWIND DISTANCE (ARCY SAMPLES

BEAR ING 169. M 208, M 489, M epn. M
GLN CONC GLN CONC GLHN CONC GLN CONC
248, 168 2.352-0 168 7.02E-B4 2280 4.51E-84 288 2.12E-85
245, 181 1.87E- Eo 161 2.68E-85 221 1.11FE-B64 Z81 ©.68e-460
252. 182 1.23E-83 162 1.64E-84 222 1.71E-87 282 0.09E-H00
258. 183 4.84E-Rp4 163 6.29E-86 223 5.83E-87 283 4.23E-86
264, 194 1.25E-B3 164 B.0BBEHE0 224 1.39E-85 284 2,66E-87
279. 185 1.i3F-83 165 7.31E-A5 225 @,.00E+B0 285 0.BBE+EO
276, 1B 1.17E-@3 166 4.37E-B6 226 9.2BE-B6 286 08.00E+80
262 197 1.26E-83 167 @.6OE+ED 227 0.00CE+B8 287 0.00E443
288. 198 €.15E-64 168 B.BBEH0 228 0.680E80 288 0,.06E-+08
294, 199 2.4%E-B4 169 O.08E+8R 229 9.00E+80 239 ©.00E409
308 118 2.328-86 179 ©.0PE+98 23@ 0.60E+60 299 ©.80E+29
3086. 111 1.BiE-B6 171 B.02E+P8 231 0.68E+80 251 0.00E+08
318 112 1.61E-Bs 173 0.00E+88 233 0.20E+08 293 8,.08E+00
324. 114 3.32F-07 174 0.6RE488 234 0.885+86 294 0,06E+408
330 115 1.37E~-B6 175 @.0PE+AR 235 O.90E+88 295 a.88E4+88
343. 118 4.67F-87 178 B.BEE+OB 238 B.BEE+PY 298 0.00E+88
354. 119 4.21F-B6 179 O.6BE+E0 239 0.BOE+E0 299 B.08E--BP
MISCELLANEDOUS SAMPLES
GRoUFP 1 GROUP 2 GROUP3 GROUP 4
GLN CONC GI.M CONC GLN CONC GLN CONC
1 7.63E-87 8 1.14E-B5 15 4.25E-p3 481 2.7BE-BS
2 2.85E-86 9 5.87E-05 16 B.08E+2A 402 1.60E-86
3 6.7BE-BY 18 7.72E-B5 17 5.91E~-B4 483 2.47E-B5
4 8.24g-87 11 4.87e-85 18 1.58E-87 g B.88E+RA
5 bG.gBE+Ed 12 1.14E-85 18 4.11E-83 A PN.0PE+GH
& 0.P3E+28 13 1.45E-83 p 9.8%E-180 f §.90E+B0
7 4.1cE-86 14 1.599E-85 A B.aRE+88 2 ©.8oE+Ba
GAS F  AVERAGE WINDS: SPEED 2.8 MsS  ;DIRECTION 58, DEGREES
SOUR EL STREMGTH 1.8630 GM/S RELEASED FROM GROUND 3
DOWNWIND DISTANCECARCY SAMPLES
BEARING 188. ™ 2. M 4008. M 889. M
GLM CONC GLN CIONC GLN CONC GLN CONC
68. 78 1.B7E-BG 128 0.2BE+PP 150 O.00E+P8 258 .0.20E-+28
66. 71 5.885-86 131 ©.00E+E@ 191 @.08E+60 251 5.66E+889
2. 72 2.B1E-B5 132 ©.@BE+E8 192 0.DBE+4BE 252 9.88E-+B5
84, 74 1.87E-P5 134 0.00E+A@ 194 B.00E+00 254 O.88E-+HE82
96. 76 1.7IE~-85 1326 B.BRE+¥B 196 ©.BEE+0@ 255 8.80E-+89
114. 79 {.21E-B5 139 3.92E-@6 199 ©.90E+8@8 259 B.0BE+88
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SMUD TEST 17 NRC STRB G i8/27.75 2205-2385 PST

GAS F  AVERAGE WINDS: SPEED 2.8 M/S :DIRECTION 53. PEGREES
SQURCE STRENGTH 1.0638 GMsS RELEASED FROM GROUND 5

DOWNWIND DISTANCEC(ARCY SAMPLES

BERRING 188, M 288, M 485. M g8a. M
GLN COXC GLHN CONC GLN CONC GLN CONC

128. €8 0.00E+88 149 6.99E-06 280 B.BAELED 268 g.00E+88
126, 81 8.1SE-86 141 ©.88E+88 281 0.PBE+A 261 B.86E+98
132. 82 0.80E+08 142 3.90E-96 252 0.00E468 262 8.0BE+83
138. 83 4.57E-B6 143 7.65E-B6 203 0.80E+ED 263 8.98E+886
144, 84 6.53E-B4 144 Z.68E-G6 284 0.00E+BE 254 8.BOE+BE
158, 85 2.51E-B4 145 1.B2E-86 2085 0.90E+B8 265 8.09E+D8
156. 86 4.93E-8S5 146 Q.00E+EB 266 B.0UEMGQ 266 8.88E+80
162. 87 4.31E-B4 147 2.B7E-05 207 D.BRE+BD 267 B.08E+-B8
166. 88 4.13E-84 143 7.25E-85 203 0.865480 268 8.001z-+58
174, 83 3.92E-84 143 4.628~-05 299 B.ERE+ER 250 &.80E+88
188. 96 4.2VE-B4 159 2,.7BE-B4 219 0.Q9E+AE 270 g.enE+88
186, 21 4,49E-84 151 6.42E-B5 211 0.00RE+P8 271 3.38E-B6
152, 32 1.69E-B4 152 1.21E-B5 212 4.53E-05 272 9. 60E-+08
128, 393 3.73E-84 153 2.1BE-B4 213 9,29-85 273 8. a8E+99
204, 34 B5.73E-85 154 1.79E-B84 214 1.355-94 274 8.00E+88
218. 95 1.P2E-84 155 Z2.15E-B5 215 B.32E-85 275 1.7BE~B5
2186, 96 8.98E-85 156 1.158-8% 216 1,.56E-84 276 2. 1BE-B5
222, 37 1.13E-84 157 B.BOE+RE 217 8.74E-85 277 6.60E-95
228, 38 B.B0E+EB 158 3.84E-85 218 1.8BE-35 278 9.34E-86
234, 99 9.86BE+BE 153 0.8PE+H3 215 3.95E-B5 279 3.48E~85
24@———lae—1.7¥gE=B6 160 B.BRE+S0 220 B.00E+E0 288 4.68E-85
246, 181 B.B0E+88 161 ©.898+A8 221 0.0PE+88 251 1.1i8E~BG

258. lé3 B.60E+68 163 1.52E~-B6 223 1.46E-B6 283 1.21E-05
264, 164 ©8.BBE+08 164 1.19E-B6 224 0.96C+80 284 8. 60E+98
2Y6. 166 ©.00E+BB 166 2.67E-B6 226 0.A9E+00 286 7 .6TE~-BSE

282, 187  B.BEE+B8 167 0.08EBB 227 1.06E-B5 287 1 11E-85
288. 188 ©.00E+BB 168 0.POEBB8 228 1.87E-06 288 2.83E-86
294, 182 2.0BE+B% 169 @.68E+BG 228 1.31E-@5 289 1.11E-8B6
39, 118 6.88E-B5 1708 2.44E-86 236 1.28E-07 238 1 11E-85
306, 111 ©.80E+B@ 171 1.8ZE-@6 231 0.BEE+HP8 291 0.88E+59
318. 113 3.S1E-86 173 ©.0BE+BA 232 B.0PE+HE 293 8.6RE+0R
348. 118 B.B3E-B6 176 0O.BBE+BZ 230 P.AGE+OE 293 &.B8E+-0a
354, 119 1.14E-85 179 ©.09E+88 233 @.8RE+E9 299 B.eoe+98
MISCELLAHEOUS SAMPLES
GROUP 1 GROUP 2 GROUFP 3 GROUP 4

GLH CONE GLN CONC GLH CORC GLN CONE

.83E-B6 8 7v.25E-84 15 LABE+ED 481 5,845-A4
«26E-88 9 6.36E-B4  i6 -36E-02 482 2.68E-84
BIE-85 18 4,45E-84 17 JABEYBE  48F  1,23E-@G4
L24E-84 11 4.51E-B4 18 - BAE-+a8 6 B8.02E+0D
- BBE+E8 12 1.74E-85 19 .35E~-85 6 @.8BE+98

1. NN S
[ Y |

NG WD
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SMUD TEST 17 HRC STAB & 1@/2?/”5 2f85—4385 PST

GAS F AVERAGE WINDS: SPEED 2.8 M/S DIREuTIDﬂ 58. DEGREES
SOURCE STRENGTH 1.8638 GM~S RELEARSED FtDM GROUND 3

MISCELLANEOUS SAMPLES

GROURP 1 GROUP 2 GROURP 3 GROUP 4
GLN CONC GLN CONC GLN COMC Gl.N CONC

& 3.95E-83 13 0.8BE+89 ? 0.03E-163 8 B8.88E+0B

v 1.82E-B3 14 2.35E-85 g 0.PBE+B8 8 0.89E+28

SMUD TEST 18 MRC STRB F  18/28.75 1812-191% 2 PST

GAS S AVERAGE WINMDS: SPEED 8.7 M/S8 :DIRECTION 231. DEGREES
SOURCE STRENGTH 8.1758 GMsS RELEARSED FRUM GROUND 17

e o o s b o Pt s S e e T 7 R e 0 o s £ i e e B S ot i 8 208 2 v oo A P et o G e e e et e . S B T Bt St o i

DOWNWIND DISTANCE(ARC) SAMPLES

BERARING i@, M 208. M 408. M gea. M
GLN Conc GLN CONC GLN CONC GLM CONC
G. 61 3.04E-B7 121 ©.80E+B0 181 1.33E-86 241 0.88:+08
12. 62 B.0PE+BB 122 3.7FE-06 182 6,92E-B7 242 0.0EE+0Y
18. 62 5.12E-86 123 ©.00E+88 183 6.74E-07 243 0.08E+80
24. 64 4.41E-86 124 0.98E+88 184 1.73E-87 244 G.60E+8e
34, €5 2.S51E-@87 125 ©.08E+G8 185 ©.006E+08 245 B.06E+20
36. 66 1.25E-87 126 7.74E-87 186 1.98E-B7 246 0.08E-+0Y
42. 67 B.APE+@@ 127 2.17E-B6 187 5.89e-87 247 0.06E+60
43, 68 B @PE+3a 1282+ 11E-86—188 7 HE=B7 240 0. BOE+E0
54. 69 1.99E-86 129 B.6OE+P@ 189 7.91E-67 249 6.58E+2Y
£8. 70 1.98E-B& 138 1.46E-85 198 ©.09E+B0 258 B.8BE+00
66. 71 3.37E-86 131 1.20E-@5 191 2.88E-B7 251 0.80E+33
ra. 72 2.13g-86 132 6.97E-87 192 2.02E-B7 252 0.00E+80
8. 73 1.91E-B6 133 6.44E-87 193 0.085+08 253 0.00E+0D
B84. 24 1.876-85 134 7.S6E-B7 194 ©.0BE+ER 254 0.00E+20
98. 75 1.49E-B6 135 5.87E-@87 195 3.03E-B7 255 B.6BE+E0
96. 76 1.23E-86 136 ©O.00EPR 196 @.08E+9@ 256 B.80CE+08
ip2. 77 7.56E-B7 137 0.80E+@@ 197 ©.00E+BB 257 0.BOE+AE
188. 78 |.1BE-B6 138 1.28E-B7 198 B.00E+BH 258 ©.90E+8Y9
114, 79 2.925-96 139 5.82E-B7 193 ©.@0E+38 253 0.08E+00
i28. o6 6.B8E-B7 149 0O.9EE+HH 200 ©.9BE+98 260 ©.90E+00
126. a1 1.85E-B6 141 ©O.BPE+B 201 ©9.0OE+E8 261 0.00E+03
138. 83 4.24C-B6 143 ©.00E+6Y 203 B.00E+00 263 6.08E+00
144. 84 3.42E-86 144 3.62E-B7 284 9.90E+R3 264 0.98E-480
138. 85 2.35E-87 145 5.59E-@7 285 ©.00E+08 265 0.90E+EE
156, 86 5.22E-B7 145 3.92E-G7 286 O.60E+@0 266 0.6BE+G0
162. g7 2.996-@6 147 ©.BOE+@8 287 ©.00E+BY 267 B.BPECTED
168. 88 4.45E-87 148 ©.08E+90 288 ©.00E+P0 268 ©.80E+GD
174, 89 ©.GRE+B@ 149 3.P6E-B7 209 0.6OE+89 262 0.00E-83
188. o 1.11E-B6 158 2.32E-97 219 0.00E+0B 270 0.8JE+B0
186. g1 1.18E-B5 151 1.37E-87 211 ©9.0PE+BE 271 0.06EHSE
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SPEED 8.7 M/S

GAS & AVERAGE WINDS:

SOURCE STRENGTH @.1758 GMs/S RELERSED FROM GRUUND 17

BEARING

GLH
192. 82
188. 93
284, 94
218. 95
216. 26
222, =g
228. S8
234, 93
248, 188
2465, 181
&52. 182
258. 183
264, B4
278. 185
276. 186
2682, 187
268. 188
294, 149
3a9. 118
386. 111
312, 112
324, 114
338. 115
336. 116
342, 117
348. 118
354, 118
368, 120

sDIRECTION 251.

DEGREES

DGUNLIIND DISTANCE (ARCY ZAMPLES

166, M

CONC
B.89E+90
4.654E-87
5.14E-86
5.68E-B6
8.8PE+DY
4.13E-86
5.93E-85
7 .36E-86
B.86E+DB
2.77E-B6
1.64E-B5
1.23E-835
7.91E-85
2.89E-BS

7B7E-B6

1.23E-85
4.24E-86
4. 44E-06
7.22E-06
8.62E-85
6.495-06
6.31E-86

GLM
152
153
154
155
156
157
158
159
168
161
162
163
164
165
166
i6v
168
169
178
171
i72

174
Hrgs)
ive
17v

288. M

CONC
3.80E-+00
8.08c+a8
8.88E-+28
2.93E-86
3.7EE-BR
6.84E-86
8.89E+88
8.80E+08
2.27E~-88
8.06E-+88
2.56E-88
3.41E-86
3.14E-86
4.87E-86
5.47E-86
6.80E168
1.86E~-B5
9.83E-88
6.46E~-B6
1.11E-86
a.6OE+33

B.00E+08

9.353E-87
8.B0E+08
2.44E-87
5.67E-86
4.15E-8¢6
9.33E-8B6
3.8BE-86

TOWER SAMPLES

HEIGHT TOWER 1

GLM

.. 31t
8.8 312
GB.8 313
38.8 314
128.8 315
158.8 316

CONC

.81E-8B6
.95E-@5
.B3E-84
.BEE+B8
- 23E-B6

NS o U = M)

.87E-B8

TOWER 2
GLK CONC
321 ©6.31E-88
322 3.B1E-B&
22Z 1.96E-B6
324 9.58E-a7
323 3.52E-87
326  B.24E-97

95

GLN
212
213
214
215
216
217
218
218
220
221
222
223
224
223
226
227
228
229
238

4z8. M

CONC
6.73E~A8
b.oPE+a9
9.B8E+88
8.98E+88
B.86E-+00
g.08E+00
8.28E+80
B.HaE-+e8
1. BBE-B6

4.82E~-87

8.068E+88
1.65E-87¢
1.25E-87
9.45E-8y
4. 34E-87
2.46E-87
2.56E-87
8.08E+80
8.ABE+58
6.98E+68
8.08E-+88

0. PBE+P0

B.93E+06
4. 14E-87
5.43E-87
B.27E-87
6.44E-87
2.12E-86
1.96E-86

GLH
ar2
273
274
275
276
2r?
278
2738
288
281
282
283
284
285
286
287
288
289
299
291
292

293

294
235
296
297
258
293

Bea. M
CONC
8.96E+80
0.CeE+Ea
0.6BE-+08
8.68E-28
0.ABE+63
0.08E-98
8.08E+60
8.0eE+08
8.09E+B80
4.66E+808
B.98E+80
8.08E-+0R
8.8BE+B0
9 .0BE+B8
8.88E+88.
8.8PE+B0
8.aPE+D8
B.860E+08
8.6BE+e8
2.B5E~-87
9.88E+38

8. eBE+Eo
8.89E+29
8.8BE+B8
8.60E-+88
0.86E+88
8.08E+68
8.08E+08

TOWER 3

GL.N
331
332
333
334
333
336

CONC
@.90E+38
1.31E-87
4.07E-87
1.5BE-86
9.585-87
6. 08E+80

3868

B.0BE+20

TOWER 4

GLN
241
342
343
344
345
346

CONC
2.0B8E+98
B.63E+88
1.8iE-83
8.90E+80
8.08E1-08
0.80E+80




SMUD TEST 18 MRC STARB F  18-28/75 1812—191" PST

GAS S AVERAGE WINDS: SFEED 8.7 M-S DIEFCTIDN 251, DEGREES
SOURCE STRENGTH 6.1v758 GH/o RFIEﬁbED FRUN GROUND 17
TOWER SAMPLES
HEIGHT TOWER 5
GLN CONC
1.8 351 €.83E-67
38.8 352 1.81E-BF
MISCEILLANEOUS SAMPLES
GROUP 1 GROUP 2 GROUP 3 GROUP 4
LM CONC GLN CONC GLN CONC GLN CONC
1 6.26E-86 8 ©6.8BE+08 15 1.27E-85 4831 1.58E-83
2 1.53c-84 9 8.80c+08 16 4.88E-85 402 1.37E-64
3 6.43E-85 18 3.25E-86 v B.66E480 483 1.11E-83
4 6.94E-85 11 3.65E-86 18 7.25E-@7 B 0.28E+58
5 4.35E-87 12 1.17E~B6 19 4.71E-85 8 0.U8E+808
6 5.81E-86 13 B.98E+88 8 0O.88E+88 g 9.98E4+80
¢ 4.78E-86 14 1.68E-83 8 0.8BE+8@ 6 B.B6E+08
GAS F AYVERAGE WIMDS: SPEED 8.7 M/ ;DIRECTION 251. DEGREES
SOURCE STRENGTH 8.5668 GMsS RELERSED FPUN GROUND 5
DOLINWIND DISTHHCE(HRC) SAMPLES
BEARING 188, M 2887 M 4087M eaa. M
GLM CONE GLN CONC GLN CONC GLN CONC
6. 61 3.83E-B5 121 3.36:E-B7 181 1,25E-85 24! 8,00E+88
12, €2 B.8BE+00 122 1.27E-85 182 4.98E-67 242 6.8BE+H60
18. 62 4.63E-B5 123 8.00E+8R 183 3.2S9E-B6 243 0.BRE+ED
24. 64 4.38E-85 124 6.85E-87 184 3.7BE-A7 244 1.21E-86
38. 63 5.43E-B6 125 9.7GE-87 185 0.00E+BB 245 ©.80E-08
36. 66 4.85E-86 126 4.44E~-86 186 2.63E-66 Z46 B.0RE+E8
42, F7 O.GBE+BB 127 5.77E-86 187 2.66E-86 247 0.08E+RH
48, 68 2.85E-86 128 7.73E-86 188 5.43c-85 248 B.0BE+99
54, 69 4.Z1E-B5 129 7.296-87 189 3.55E-B6 249 ©0.JDE+ED
6B. 78 3.93E-B5 138 G.11E~B6 190 3.34E-85 258 2.06E-86
66. 71 2.¥YBE-B5 131 7.42E-86 191 2.3BE-86 251 8.8BE+E0
ra. 72 3.61E-B5 132 B8.B2E-86 192 1.53E-B6 252 2Z.51E-06
8. 73 S5.68E-83 133 B.56E~-B6 193 0.88C+E8 253 1.27E-85
24. 74 4.93E-85 134 1.12E-85 194 1.49E-806 254 4.74E-67
g8. 5 3.74E-B3 135 B.66E-6B6 1953 1.72E-G6 255 8§.08E+80
96, 76 . 3.88E-B5 136 5.26E-66 196 O.DOE+ER 256 B.45E-07
1@z, 77 3.18E-B6 137 2.10E-B6 197 O.0RE+PD - 257 ©.63E5488
188. 78 1.9BE-B5 138 2.95E-BS 198 9.61E-8B7 258 ©.BOE+R5
1id, 79 4.35E-85 139 9.85E-B86 199 1.15E-8G 259 0.08E+50
12@. 68 5.86E-B6 148 1.76E-B5 2080 1.42E-0B6 268 B.00E+ED
126. 81 2.28E-B5 141 1.32E-B5 201 B.BUE+HBR 261 ©8.8EE+E0
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SMUD TEST 18 NRC STRB F 18-.28,75 1812-1912 PST

GAS F AVERAGE WIMDS: SPEED 8.7 M5 ;DIRECTION 251.

SOURCE STRENGTH @.8668 GM/S RELEASED FROM GROUND 3

DEG&EES

DOWNWIND DISTANCE (ARC) SAMPLES

BEARING 188. M 288. M . 480. M
GLN CONC GLN CONC GI.N CONC
132. 82 ©.88E+488 142 O9.7SE-B6 282 2.56E-86
138. 83 4.8FE-BS 143 S8.75E-P5 283 0.668E+80
144, 84 5.B3E-B% 144 1.64E-B5 284 0.8BE+A6
156. 85 5.8Fc-B6 145 1.28E-85 265 (.30E-G7
156. 86 8.85E-86 146 1.B5E-83 266 0.00E+08
i62. 87 1.12E-B4 14v 1.5BE-BS 287 1.33E-B6
168. 88 5.53E-85 148 3.17vE-86 208 B.90EB80
174, 83 2.53E-B5 148 5.93E-B6 289 B.90E+EH
160. 98 1.27E-B4 156 3,.B1E-8B6 218 0.88E+00
186. 21 7.BBE-85 151 1.88E-86 2Z11 1.83E-87
192, 92 ®9.8BE+BB 152 4,71E-B6 212 2.19E-G6
ie8. 93 1.64E-85 1535 6.81E-86 213 B8.80E-87
204, 84 4.47E-85 154 B.BRE+BE 214 B.00E+ED
218, 85 3.9SE-BS 155 {¢.?PPE-B6 215 2.37E-06
216, 96 B.ABE+BA 156 1.17PE~-B5 216 O.RAE+EH
222. 97 2.44E-85 1537 1.8BE-85 217 1.32E-06
228. 98 2.83E-B5 158 0.9RE+HBR 218 6.88E+80
234, 99 2.26E-B5 159 4.85E-86 219 B.82E+BS
248, 1A 1.69E-86 168 1.62E-86 2286 1.81E-B6
246, 181 3.53E-86 161 1.21E-86 221 7.12E-8¢¥
252, 162 1.65E-B5 162 4.57E-B6 222 0.00E+H0
258 18312 1E-85—163-2.66E-86— 2238 BBE+0H-
264, 184 S5.51E-86 164 2.42E-86 224 3.0BE-+DB
27a. 183 2.12E-85 165 2.62E-B6 225 1.69E-86
276. 16 1.62E-B3 166 4.2BE-Bc 226 6.66E-0B8
282, By 6.73E-B& 167 B.BBEG3 227 0O.0BE-+HE8
288. 186 2.41E-85 168 4.47E-896 228 6.57E-87
294, 189 1.49E-85 169 2.8BE-86 223 7.7%E-0O7
368. 118 2.24E-85 178 1.52E-P6 237 9.0BE+86
385, 111 2.42e-85 171 2.83E-B6 231 3.83E-86
312, 112 2.22E-85 172 B.885+85 232 0.90E-90
[

£
S52E-83 173

21e, 113 1.5 BOE+B3 233  1.95E-RE
324, 114 3.36E-85 174 2.67E-86 234 8.60E+02
328, 115 2.728-85 175 2.11E~-86 235 1.79c-86
236, 1i6 3.73E-85 1v6 B.00E+88 236 8.00E+0Q
342, 11y 4.25c-8% 1v7 0.80e+88 237 2.16E-06
343, 118 5.34c-B5 1¥8 ?P.11E-B6 238 Z2.78E-B6
354, 119 4.9¥g-85 172 1.31E-85 239 6.45E-6B6
368. 128 5.726-85 189 1.62E-B3 248 2.8FE-86
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GLN
262
263
264
263
266
267
268
269
278

/?2
273
274
275
276
277
278
2792
288
281
282

284
285

?86
788
289
298
291
292
223
294
235
296
297
298
299
388

gea. M

CONC
8.8BE+ER
8.aBE+2g
B.08E+28
9.68E-+90
0.80E+88
8.89E+85
8.08E+80
8.88E+00
8.88E+88
8.90E+68
8.88E-+30
8. 00E+88
2.80E+88
2.60E+08
B.8BE-+88
8.00E+0D
Z.08c+0a
8.80E+80
G.8BE+aR
8.8eE+0a
8.8eE+58
9.BBE+80

8.8BE+06
o .86E+0OR
6G.B8c+68
B.98E+@06
6.65E4+05
B.a2e-+am
8.06e+60
B.8gE-+88
8.94E~-87
G.e0c+aa
1.35E-86
2.83E-86
0.88E+00
1.25E-66
8.060E+08
5.89E-a7
B.89c+-6a




SMUD TEST 18 HNRC STRB F 18/28-75 1812-1912 PST

GAS F  AVERAGE WINDS: SPEED 8.7 M/S :DIRECTIGH 231. DEGREES
SOURCE STRENGTH €.8668 GM-S RELEASED FROM GROUND 5

TOWER SAMPLES

HEIGHT TOWER 1 TOWER 2 TOWER 3 TOWER 4
GLN CONE GLH CONC GLH Conc GLH CONC
1.8 311 BS.I3E-B5 321 2.64E-86 331 [A.80E+EE 341 B.OREEE
8.8 3812 3.96E-85 322 1.31E-85 332 1.86E-08 342 5.6RE468
68.8 313 B.B9E-B5 323 1.76E-B5 3233 1.65E-85 343 0.80E+04
98.8 314 1.58E-84 324 2.18E-B5 334 V.75E-B6 344 0.EDE+ES
128.6 315 0.8RE+8@ 325 6.608E+BE 335 2.5PE-B6 345 0.G8E+4BA
158.8 316 6.21E-B6 326 ©.88E-86 336 A

LBBE+BE 346 B.RGE+ED
HEIGHT TOWER S »
GLN CCHC

MISCELLANEDUS SRMPLES

GROUF 1 GROUP 2 GROUP 3 GROUF 4
GLH CONEC GLH CONC GLN CONC GLN CONC
2.°77E-H5 8 . 23E-B6 15 1.41E-85 481 8.28E+88
1.7BE-B4 9 . 33E-B6 16 LA3E-85 482 0.068E+99
2.52E-84 18 .A41E-85 17 LBRE+38 403 B.98E+53
2.11E-83 i1 .93E~B5 18" 1.18E-86 B G.88E+an
2.49E-83 12  4.78E-87 19 2.51E-83 & 0.90E+28
1.70E-B4 13 B.88E4+08 B B.0ZE+8A 8 B8.83E+98
1.67E-B4 i4 1.B1E-B5 8 0.80E+BO 8 0.06E+88

IS W I N IR
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SMUD TEST 19 NRC STAB E 18,2975 1532-1632 PST

DOWNWIND DISTANCE(ARC) SAMPLES

BEARING 186. M 288. M 488. M Bga. M
GLM CONC GLN CONC GLN CONC GLN CONC
6. 61 ©.8BE+88 121 6.59E-88 181 9A.805480 241 4. 19E-87
12. 62 6.8BE+BB 122 7.22E~B7 182 0.0QPE+BA 242 6.97E-07
18. 63 0.88E+88 123 6.42E-87 183 3.57E-87 243 4,97E-87
24. 64 4.25E-87 124 7.80E-G7 184 0.95E+60 244 0.0095+00
38. 63 7.48E-87 125 4.5%E-87 185 3.51E-87 245 ©.05E+09
36. 66 1.BIE-B56 126 B8.44E-87 186 5.38E~-87 246 0.80E-59
42. 67 0.08E+88 127 0.0BE+98 187 7.19E-87 247 9.00E+G0
48. B8 3.14E-86 128 0.80E+4B8 188 |.85E-B6 248 0.00E+8D
4. 69 3.14E-86 129 B8.28E-87 189 1.41E-B6 249 5.B5E-@7
68. YD 3.31E-86 138 1.64E-86 199 1.51E-B6 250 O.POE+E0
66. ¢l 5.17E-86 131 1.S8E-B6 151 2.78E-86 251 4.GSE-B6
7a. v2 6.B4E-B6 132 8.67E-86 192 B.36E-86 252 G.205-06
8. r3 7.85E-B86 133 1.15E-85 193 7.B4E-07 253 7.41E-66
84. vd 9.,39E-86 134 1.69E-B5 194 1.80E-85 254 B.B8E-GH
5. 7S B6.egE4+BB 135 1.91E-85 195 @.0BE+B0 255 7.05E-86
56, 76 1.14E-85 136 1.64E-85 196 2.38E-85 256 1.61iE-96
182, 77 3.42E-86 137 9.68E-06 197 1.1BE-86 257 ©.80E-+69
1@8. ¥8 3.12E-B5 138 0.060E+8A 198 0.0BE+A0 258 0.90E-+PA
114. 79 4.23E-85 138 S5.1BE-86 199 7.B1E-B6 259 @,88E400
128. 88 6.03E-85 148 6.8SE-87 208 B.72E-B7 268 0.80E+00
126+ 81--3.84E-05 141 1.39E-87 281 0.00E+00 261 B.0RE+0R
132. 82 B.8BE+DB 142 3.12E-897 202 2.77E-66 262 ©.BOE-+H0
138. 63 39.91E-85 143 B9.91E-67 203 2.56E-BS6 2653 ©.6PE+8H
144, 84 B.B2E+DD 144 4.21E-87 284 1.73E-06 264 O.00E+B0
158. 85 9.49E-85 145 4.23E-067 205 0.00E+@8 265 ©.B0E-60
156. 86 9.54E-B5 146 4.59C-07 206 0.88E+00 266 0.00E+99
162. &7 1.03E-84 147 2.75E-07 207 B.A0E+BB 267 0.00E+B8
168. 88 B8.35E-85 148 1.8BE-07 208 0.PBEHEB 258 0.UOE-E0
1r4. B3 5.28E-B5 143 S.8PE-87 209 B.GUE+BE 269 P.U9E+ER
188. S8 2.63E-85 158 |.17E-87 2180 9.B3E+ER 270 0.98:+89
185, 91 1.94E-85 151 PB.6PE+38 211 A.98E+BE 271 0.06E+00
192, 92 5.13E-86 152 0.80E+86 212 ©.00EHEP 272 0.BOE+E0
204, 84 1.24E-85 154 0.B6E40A 214 B.0BE+RE 274 B.B0E+A0
218, 85 1.19E-85 155 B.69E+28 215 B.PBE+ER 275 ©.00E+60
216, 96 7.43E-06 156 O.00E+A8 216 B.0PE+RE 276 0.BPE+6A
222, 97 9.29E-B7 157 R.@QUE+E8 217 0.B9EHA0 277 0.00E+E0
276, ie6 2.95E-07 166 ©.00E+00 226 0.0PE408 286 0.P9E+HA
294, 183 9.31E-87 169 0.9BE+B0 229 O.GRE+R0 289 B.DBE+BH
312, 112 1.88E~B7 172 0.0BE+BB 232 0©.90E+98 292 0.6PE+EH
318, 113 3.54E-B7 173 B.0BE+BS 233 ©.80E60 293 ©.09E+08

99




SMUD TEST 19 NRC STRB E 1B8-29.75 1532-1632 PST

GAS S AVERAGE WINDS: SPEED 1.1 M/ DIRECTION 233. DEGREES

SOURCE STREHNGTH 8.1728 GMsS RELEASED FROM GROUKD 17

TOWER SAMPLES

HEIGHT TOWER 1 TOUWER 2 TOWER 3
GLN CONC GLH CONC GLN CONC
3|.a 312 .IBE-B6 322 B.8EE+B3 332 1.44E-86
6.8 313 1 18E-B5 323 0.68E+88 333 2.29E-6b
9@.8 314 1.2BE-85 324 B.76E-B7 334 ©.80E-+08
120.8 315 1.47E-85 325 9.38E-86 335 1.95E-86
158.8 316 1.54E-83 325 ©.00E+BB 336 3.66E-08

MISCELIL.ANEQUS SAMPLES

GROUF | GROURP 2 GROUP 3 GROUP 4
GLN COMC GLN COHC GLM CONC fal-N CONC
1 1.51E-B6 8 1.66E-84 1% ©.88E+B8 481 32.85E-84
2 3.56E-83 3 4.81E-85 16 9.6eE-B7 482 3.47E-84
3 5.8FE-B4 18 1.53E-05 17 D.00E+G0 483 1.46E-84
4 8.0889E-+HG8 11 S.49E-86 18 B.a8E+BB g B.PBE-+BD
5 3.839:-84 12 9.88E+38 19 B.98:-+08 g 0©.90E+88
& 3.8R8E-84 13 ©.63E+68 8 0.a8E-+03 0 B.90E+8B
¢ 2.7BE-B4 14 9,00E-+-88 g B.8gc+88 B ©.60E+89
GAS F  AVERAGE WINDS: SPEED 1.1 Ms8 :DIRECTION 239. DEGREES
SQURCE STRENGTH 6.9869 GMs/S RELEASED FROM GROUND 5
DOLNWIND DISTANCE{ARCY SAMRLES
BEARING 1gg. M 288. M 488. M 888. M
. GLN Conc GLN CONC GLN CONC GLN COMC
6. 61 |.ZBE-B& 121 ©.0PE+B8 181 ©O.60E+BB 241 1.62E-86
12. 62 06.98E+@B 122 2.34E-B5 182 8.80E+08 242 0.0BE--00
18. 632 ©.08EHB8 123 2.99E-895 1683 B.08E+0E 243 2.81E-86
24, 64 1.63E~-B6 124 G5.6GE-6GG6 184 ©.90E+30 244 0.00E400
28, 65 2.74E-86 125 1.85E-B6 185 1.52E-86 245 2.92E-86
36. 66 2.97E-B6 126 3.44E-86 186 0O.00E+AB 2456 1.44E-86
42. 67 A.BAE+EO 127 B.88E+HIR 187 2,19E-86 247 2.B2E-86
43. 68 4.6FE-B85 128 B.BBE+HH 188 0.03E+D9 243 3.28E4+87
54, 65 1.58E-86 129 1,BBE-B6 189 2.41E-B6 249 B.90E+00
ea. 70 3.91E-86 138 3.98C-86 196 1.96E-66 238 @0.80E+08
66. ¥1 5.61E-86 131 2.39E-86 191 2.98E-86 251 5.19E-B6
a2, 72 4.84E-86 132 7.41E-B6 192 7.7iE-B6 232 1.36E-85
e, 73 S5.GRE-@6 133 7.45E-06 193 0.8BE+HE8 253 1.42E-85
g84. 74 1.822-85 134 1.22E-B5 194 1.36E-B5 254 8.00E+60
58. 75 2.87E-B6 135 1.35E-B3 185 0.99E+08 285 1.42E-B5
96. 76 1.1BE-B3 136 5.18E-BS 196 2.12E-85 256 3.98E-86
192, 77 8.28E-B6 137 7.94E-86 197 0.82E+88 257 ©.80E+0D
188, 72 1.53E-85 138 B.60E+P8 198 B.00E+896 238 9.60E+9B

100



SMUD TEST 1S NRC STAB E  18/29-75 1532-1632 FST

GAS F  AVERAGE WINDS: SPEED 1.1 M/S :DIRECTION 2329, DEGREES
SOURCE STREMGTH 9.9868 GM/S RELEASED FROM GROUND 5

DOWNWIND DISTANCE(ARC) SPMPLES

BEARING 1ga. M 208, M 493. M 38a. M
GLH CONC GLH CONC GLN CONC GLH CONC

114. 73 2.81E-B5 139 3.BBE-B6 198 S5.62E-@6 259 0. 00E+00
126. 60 2.93E-B5 140 1.75E-B6 200 0.090E+08 260 8.96E+88
126. 81 4.37E-B5 141 ©.0BE+58 201 0@.0GIE00 251 H. 00 +88
132, 82 B.08E+BO 142 2.13E-B6 202 1.28E-05 267 8.06E+a0
138. 83 4.82E-85 143 2.26E-B6 263 2.39E-B6 263 0.69E+08
144, 84 B.88E4BR 144 1.42E-B6 204 0.@9E409 264 8. BYE--06
158. 85 1.BBE-B4 145 5.57E-86 285 6.336-07 265 8.BBE+a0
156. 86 1.15E-B4 146 1.B2E-05 206 0.00CHO0 266 g.e6E+a0
162. 87 1.27E-84 147 4.69E-86 207 0.0OE00 267 6.80E+a8
168. 88 1.21E-B4 148 1.35E-95 208 2.77E-06 268 8.eRE+an
iv4. 83 B8.120~-B5 145 2,.41E-86 209 0,P0E+00 269 a.80E+a6
189. 298 2.77E-BS 150 2.68E-85 218 4.18E-86 278 @, ABE--D8
186, 31 1.46E-85 151 0.089E+88 211 0.0HE+BE 271 g.80E+25
192, 92 7.S4E-B6 152 ©.08E+08 212 0.88E+E0 272 8. REE+2a
204, 34 1.15E~-B5 154 ©.80E+0R2 214 P.REEHBE 274 . ROE--&0
218. 35 1.13E-83 153 ©.90E+08 215 0.G89E+08 275 8. 80E+aa
216. 96 4.92E-B6 156 0.00E+88 216 B.PBE+ER 276 8.88E+88
222, 27 1.7BE-B6 157 @.00E+80 217 0.88E+B0 277 8.oRE-+Ha8
234, 39 2.99E-87 159 0.BOE+AD 219 B.9RE+E8 279 B8.BaE--88
246, 181 4.16E-86 161 B.BEE+E6 221 0.090E+B8 281 8. 0RE+B8
2587183 1191E~05 163 0.00E+I8 223 0. 06EHE 283 9.P0E-+80
276, 166 4.55E-87 166 0.00E+E0 226 6.@0E+80 285 8. 26E-+a6
282. 187 4.31E-B86 167 0.B0E+88 227 0.QUE+08 287 a.88E-Hap
294, 188 Z2.33E-B6 162 0.080E+98 229 0.E0E+G0 2839 8.88k+e0
312. 112 1.5BE-BE 172 @.DIE+H6 232 ©.095+88 2972 G.8nE-+Ha3
318. 113 3.89E-67 173 ©.6BE+08 233 0.08E+00 293 B.BOE+BE -
342. 117 1.43E-B6 iv7 ©0.BPE+B0 237 0.DBE+08 297 B.08E-+88
354. 113 1.BEE-86 179 0.00E+88 239 0.00E+98 299 g.BeE-+ae
Z68. 126 B.80E+BE 188 2.42E-B% 248 ©.90E+DE 308 B.BRE-H08

TOWER SAMPLES

HEIGHT TOWER | TOWER 2 TOWER 3
GLH COHC GLH CONC GLM CORC

38.8 312 4.15E-B5 322 LBE+EB 332 4

68.8 313 2.83E-85 323 15E-B4 333 8 :

50.8 314 3.94E-B5 324 LI5E-86 334 9.00E+6P

12e0.8 315 3.585E-B5 325 .OBE-83 335 B

158.8 316 3.58E-B5 325 LHBEHBE 336 6

e N —




SMUD TEST 19 NRC STRB E 18/29/?5 133? 1632 PST

GAS F AVERAGE WINDS: SPEED 1. 1 M3 DIRECTIDN 239. DEGREES
SOURCE STRENGTH 8.5868 GW/S RELCHSED FRDM GROUMD S

MISCELLPNEDU HMPLES

GROUP 1 GROUP 2 GROUP 3 GROUF 4

GLN CONC GLN CONC GLN CONC GLN COMC
3.87E-B6 8 . lBE-84 15 3.97E-36 481 6.53E-84
. 155-83 16 4.19E-87 482 ©.00E+98
33E-B3 17 0.pBE+9B8 48% 8.22E-0S5
.B1E~-BS 18 1.29E-80 B 5.90E-+88
.49E-87 19 0.88E+88 B 9.98E+BH
ABE-BE 8 0.B3E+08 B B8.88E+E8
. BBE+G 8 0.98E+88 g 2.88E+H0a

1

2 B.03E+68 9
3 2.71E-b4 18
4 &.00E+00 11
5

B

4

@i O e = AN

SMUD TEST 28 HNRC STRB G 1@/&9/?5 1844 19!4 PST

GAS 5 AVERAGE WINDS: SPEED 2.1 M/S DIRFC1IUN 999. DEGREES
SOURCE STRENGTH ©.1898 GM-S RELEASED FRUM GROUND 17

DOWNWIND DISTANCE(ARCY SAMPLES

BEAR IMNG 18a. M 2889, ™ 488. ™M gea. M

GLN CONC GLH CONC GLN CONC GLN CoNC
6. 61 1.2FE-@6 121 B.OPE+82 181 ©.0PE+R8 241 0.00E+03
12. 62 2.S59E-97 122 0.00E+BA 182 B.08E4B8 242 0.08E+00
i8. 63 4.91E-87 1723 0.00E+0@ 183 0.0BE+RO 243 9.08c+00
24. 64 1.i16E-87 124 B.99=+R26 184 0.60E-+8 244 0.80E+HOE
144. 84 5.935-B7 144 ©.00E+08 204 0.00E+BA 264 0.0BE+E0
158. 85 4.95E-B7 145 ©.8905+80 205 0.88E+B@ 265 0.00E+09
162. g7 7.47E-B7 147 B.GPE+0@ 297 0.0BE+BA 267 0.08E4B0
168. 88 5.23E-B7 142 D.OBE+OD 208 B.B3E+P0 268 0.60E+83
189. 9p  4.47E-87 150 ©.00E+B@ 2180 6.90:E+80 278 0.98E80
192. 92 4.94E-87 152 3.7OE-87 212 B.BOE+BE 272 9.60E+68
198. 93 @.@BRE+88 153 7.@8E-B7 213 0.096E+BO 273 0.00E+GO
216. 96 ©.BUE+ER 156 3.08E-B6 216 2.54E-07 276 9.88E-+89
222. 97 ©.00E+B8 157 3.36E-86 217 B.9BE+E8 277 ©.06E+08

248. 198 3.78E-B5 160 B.0BE+9G 220 0.0RE+BA 288 B.0BE+EI
246. 181 8.65E-B4 161 6.99E-856 221 0.80E+RB 281 B0.60E+30
252. 182 1.38E-83 162 ©.BBE+98 222 ©.00E+D0 282 B.0BE+EY
258. 193 1.11E-83 163 4.54E-B5 223 2.72E-85 283 0.EBE+00
264, 164 1.34E-83 164 1.62E-BS 224 3.89E-85 284 0.88E+H0
278. 185 1.28E-B3 165 2.12E-84 225 4.17E-85 285 1.45E-85
276. 186 1.GBE-B3 166 2.24E-B5 226 3.85E-85 286 1.21E-85
262. 1A7 B.71E-B4 167 B.BRE+D 227 2.78E-05 257 B.80E+00
288. 188 2.06E-84 168 3.36E-85 228 2.14E-85 288 1,39E-05
234, P9 6.17E-B5 169 9.95E-B6 229 B.00E+B8 283 B.02E+80
389. 118 1.21E-B6 179 2.95E-86 230 3.22E-66 299 1.14E-05
365, 111 ©.8RE+E® 171 1.42E-86 231 B.0E+AE 291 @.BUEHDS



SMUD TEST 28 HMRC STAB & 18,25/75 1844-1944 PST

GRS 5 AVERAGE WINDS: SPEED 2.1 M/ :DIRECTION 999, DEGREES
SOURCE STREMGTH 8.1898 GM/S RELEASED FROM GROUND 17

DOWNLIND DISTRNCECARCY SAMPLES

BEARING 1@8. M 288. M 486. M Baa. M
GLN CONC GLN CONE LN CONC GLN CONC
318. 113 8.24E-87 173 ©.6BE+P9 233 0.09E+B0 293 ©.0AE+0S
324, 114 0.80E+88 174 2.82E-87 234 0.00E+08 294 0,0PE+68Q
336. 116 8.8BE+EB 176 1.87E-B6 236 A.00E+UR 296 0.08E+90
348, 118 4.52E~87 178 0.0BE+0D 238 B.00E+PE 298 9,00E+0D

354, 119 &6.11E-86 173 B.0BE+90 235 0.0PE+BB 299 ©.HIE-+BO

MISCELLANEDBUS SAMPLES

GROUP 1 GRouP 2 GROUP 3 GROUP 4
GLH CONC GLN CONC GLN CONC GLN CONC
1 0.BBE+Z8 8 0.08E+88 15 3.13E-83 491 0.0PE+8D
2 8.76E-85 3 0.e6E+80 16 3.3BE-83 482 0.80E+9Y
3 3.53E-86 18 3.25E-87 17 B.BOE+RE 493 ©.00E+03
4 b.BBE+DB 11 1.81E-B6 18 B.83E+B6 8 B.5BE-DY
5 B.8BE+88 12 0.68E+BE 19 2.3BE-86 8 0.98E+88
6 6.26E~-87 13 1.67E-83 8 o.38E+00 8 0.BEE+EA
7 9. 1.57E-83 @ B.88E+0E g 0.08E+98

DOWNWIND DISTANCE(ARCY SAMPLES

BERRING iea. M 288. M 488. M gae. M
GLN CONC GLN CONC GLN CONC GLN CONC
6. 61 3.84E-85 121 0.00E+@0 181 @.89E+HR8 241 @.PBE+ER
12. 62 3.23E-B5 122 B.06E+88 182 0.B0E+83 242 0.095+E9
i8. 63 3.98E-B5 123 0.0BE+98 153 B.00E+08 243 0.B9E+80
24. 64 2.87E-BS 124 DB.DDE+E8 184 DB.POE+32 244 B.PAE+ED
35. 65 3.25E-B5 125 0.80E+60 185 R.0PE+E8 245 ©.PBE+9R
144, 84 8.76E-BS 144 D.REE+O0 204 B.DBE+PY 264 B.PBE+OO
158. B85 7.66E-B5 145 B.0UE+E0 285 0.00E+00 265 B.60E+A0
162. 87 9.97E-BS 147 0.00EHBE 207 B.00E+90 267 0.0PE+EB
168. B8 1.14E-84 148 (.DOE+B8 208 @.00E+98 268 0.GOE+E0
174. 89 S.56E-B5 145 0.69E+B8 209 D.BYEHB0 269 B.POE+ED
184. 5S¢ 1.02E-84 150 0O.GDE+D0 219 B.GOE+E8 276 B.BRE+EO
192. 92 7.32E-B5 152 1.68E~-B6 212 2.40E-0& 272 0.UPE+09
158. 93 B6.06:E+@8 153 B8.86E-05 213 B0.POE+08 273 0.05E+0D
204, 94 B8.32E-B5 154 1.S56E-84 214 B.BEE+OR 274 B.GOE+AR
218. S5 ©.e6E+88 155 1.25E-84 215 0.QUE+@0 275 B.00E+80
216. 96 6.41E-85 156 1.62E-84 216 1.34E-065 276 E.BBE+0M
222. - 97 5.73c-85 157 2.42E-B4 217 1.93E-86 277 0.0PE+8D
228. 38 5.6BE-BS 158 3.0D5E-R4 218 B.BOEA0 278 B,RBE+RY




SMUD TEST 28

GAS F

BEARING

234,
248,
246.
252,
258.
264,
278,
276.
282.
288.
254,
388,
386.
312.
318.

HRC STAB &

:DIRECTION 993. DEGREES
SOURCE STREMGTH 1.8468 GM/S RELEASED FROM GROUHD S

AVERAGE WINDS:

SPEED 2.1 M/S

18-29-75

1844-1944 PST

DOLNWIND DISTANCE(ARC) SAMPLES

851

Gi-M
158
169
161
162
163
ic4d
165
166
1&7
168
162
17

268. M

CONC

.21E-B4
. BaE+e8
.92E-85
.S57E-B6
.6BE-BS
. 29E-E6
A4E~-84
«S1E-85
. BEE-+a
AvE-84
. 16E-B4
. 27E-85
. 34E-85
. B8LE+86
.98E-85
.BB5E-B6
. 16E-85
.53E-86

M UNNE A D=~ O~ 0NN EN

- 4.68E-06

B.BoE-+38

B+ DA+

B.8aE+88

GLM
219
228
221
222
223
224
225
226
227
228
229
238
231
232
233
234
235
236
237
238

249

488. M

COMC
1.43E-B6
1.B5E-65
2.95E-85
.BEE+08
. 32E-B5
.BBE~-B5
27E-B5
.43E-B5
. 16E-B5
.93E~-85
.S1E-86
1.88E-85
1.88E-B5
5. 16E-86
4. 11E-BR
5.55E-86

AP HAOAW—E

8.9RE-+69.

0.09E+88
2.25E~-B6
3.32E-66

235 1. GEE-B6

@.86E+08

2930, DIE+O0

gea. M
GLM CONC
279 B.8RE+88
288 9.83E+83

281 9.88E+8D
282 3.32E-86
283 1.7BE-B6
284 5.13E-86
285 1.46E-85
£86  V.57E-B5
287 4.31E-B6
288  3.8BE-BS
289 9.68E-+99
298  5.96E-A5
291 B.0oE+008
292 9.88E-+88
2393 (.88E+88
254 9.88E-08
295 0.E8E+D9

296 9.83E+28
297 B.6BE+p3
298 9.89E+D8

388 B.6BE+28

MISCELLLANEDUS SAMPLES

198. M
GLM  COHC
93 5.62E-85
189 6.37E-05
181 ©.@BE+9
182  ©.BBE+EE
193  B.62E+20
184 B.BEE+BY
185 @.HZE+EE
186 2.96E-B4
167 ©.B0E+20
168 2.57E-84
189 2.27E-84
118 1.256-84
111 §,98E-B5
112 6.92E-B5
113 4.91E-05
114 1.83E-85
115 2.79E-85
116 8.DOE+8
117 3. 10E~B5
118 3.29E-85
119 5:66E-
128 7.12E-83
GROUF |
GLN  CONC
2 3.03E-83
3 5.85E-03
4 7.47E-83
5 6.02E-04
& 4.57E-84
7 3.19E-84

GLN
g
18
11
12
13
14

GROUP 2

CONC
1.41E-84
9.61E-83
2.16E-85
@.6eE+08
G .O0E+E8
8.908E+88

104

GROUP 3

GLN CONC
16 B.08E+ER
17 5.68E+28
18 5.79:-84
19 4.81E-84
8 D.6BE+ua
@ ©.76E+80

GROUP 4
N one
482 0.00E-+88
483 9.86c+98

B 0.89c+85
8 8.08E+88
@ 0.7BE+8R
& 0.96E+98



GAS §  AVERAGE

—-....._———

BEAR ING

6.
12.
18.
54,
3.
36,
42 .
Pr
4.
8.
GE.
v2.
T8,
4.
se.

o wRe STR o 1872 75 1272227 psT

o DS oppen 22 s DIV on 262 EGREES

URCE STRENGTH 3.1798 ens - EASED E oy BROUND 17

CUIND (STANCE (aRC SAMPLES

sen. ™ 053, W g8, W g8, M
LM LONE LN one o o o cae
oy 153 " a5 12} g.61E-88 181 0. 6aE+88 Sa1 @ QEADD
e A ey 122 75808 vez @ aap 242 " ppE+ED
62 o 17E-6 123 S 29E-86 a3 3 -6 24 | 4BE-20E
4 | .ozE-83 124 ‘G7e-26 184 | 51E-86 244 RE 02
65  oBE~C3 125 o grE+02 e 0.l o 249 o guE+2d
66 ACLE 126 \gE-05 196 O oeo 24 o gaE+2?
&7 A A 127 a7e-09 187 e as 247 et
0 L2 y2e B SgE a0 188 o pBEAEE 248 pE+02
69 y pe e \29 © QuE+DD S 8.09E0 249 S aBE-U6
"o 2 e pd 13 S 3508 198 L 135783 Cn A0TE
71 Ay 131 ( gee-03 19l el ¢ 9RE-85
- : ZeE-04 122 . 67E-83 oz 2 le-a5 252 " 15626
73 S goE-04 32  GE-84 a3 3 e-ws 25 o 21E-28
"4 S s 132 oE+20 o4 3 - e-es 23 o puE+2o
75 > 1oE-B4 25 © o5 1% = 28E-03 255 | 22E-05
s o ouE 0D 26 © 22E-03 o6 4 Se-as 23 & AdE05
77 o goE+0o a7 7 eE-28 o7 O \e-o6 250 2 5eE-26
75 e7E-65 128 L 2eE—03 108 9 ' g-06 252 2" 78E-06
29 . 25204 129 - e 20 199 o+l 259 5E-26
w0 2 aoE-96 L 4D A cgp b -6 2° A
A e a1 © e a0 28] on 261 o poE+D?
o3 © 52E~86 163 o @oEBd 223 e o goee2
\od 2 aE-96 164 o ooE+ed 224 aan 29 5 BE+28
1D 5 peE-27 165 o poE0d g5 0 Eien 280 o BREE?
66 b SeE-26 166 o @oE+DD 226 © s 256 o QRE+ED
107 STE-06 &7 @ JCion 2% P a7 @< e
112 AREa 172 o geE+el e O vap 292 o @oE+D
13 " gre-8e 72 b e85 25 AR a3 AL
14 © a4E-97 74 2 e o ool “oa 0. e
115 o pEEEl 175 S 15E-25 a5 ) e-oe 22 o BRE+DD
116 o GRERD 176 - 95E-86 36 ©  e-or 228 Qe+
w7 - es YU . 26E-05 53 o7 297 o pOE+2D
e b P 78 9 A 25826 298 = gRE-87
11 S eE-B6 75 3 e we 250 \ 56E-08 299 P
120 aGE-DE 160 - 22E-B6 ~an © Sopan 3% ;

105



GAS § AVERAGE WINDS: GSPEED 2.2 MsS :DIRECTION 262. DEGREES

TOWER SAMPLES

HEIGHT TCWER 1 TOWER 2 TOWER 3 TOWER 4
GLN CONC GLN COHC GLN CONC GLN CONC

1.6 311 4.B2E-86 3Z1 2.8BlE-86 331 0.589E+80 341 0.0BE4BE
9.9 312 1.p4E-0% 322 B.OBE+HD® 332 9,94E-07 342 D.08E+88
60.8 313 B.8BE+B3 323 1.1BE~-B6 333 0.28E488 343 8.60E+8Y
58.8 314 7.54E-B6 324 1.82E-86 334 2.56E-87 344 1.16E-25
128.8 315 8.156-86 325 2.88E-86 335 B.90E+B9 345 0.08E+80
158.8 216 6.73E-66 3FI6 0.BBE+HO0 336 0.00E+BB 346 A.30E-B7

HEIGHT TOWER 5
GLM COHC

MISCELLANEQUS SAMPLES

GROUP 1 GROUP 2 GROUF 3 GROUP 4
GLN CONC GLN CONC GLN CONC GLN CONC
8 ;

f.8BE+BY 8.8BE-+B3 i5 1.225-85 481 1.92E-85
5.74E-B4 9 . BBE+B8 16 .33E-04 492  1.79E-BG
8.16E-84 18 . BBE+AS 17 BBE+HEB  4P32  2.09E-06

2.47E-84 11
8.96E4+05 12 . ROE-H38 19 . 13E-B5 & B.00E+B0
4.41E-85 3 .BBE+88 B .BBE+GR @ 0.BBE+RY
2.24E-65 i4  5.54E~87 @ b.BEE+EB 8 @.08c+a8

2
@

.ABE+58 18 3.46E-85 B B.88E+88
3
a

N NGNS —
as B a-y B i s B

GAS F AVERAGE WINDS: SPEED 2.2 Ms8 :DIRECTION 262. DEGREES
SOURCE STRENGTH 1.8155 GMsS RELEASED FROM GROUNE 5

DOWNWIND DISTAMTE(ARCY SAMPLES

BERRING 168. M 288. M 4r0. M g88. M
GLN CONC GLN COMC GLN CORNC GLN CORC

6. 61 5.28E-85 121 1.49E-85 181 8.3%E-B6 241 6.890&+20
12. €2 B.UBE+@E 122 1.13E-B5 182 B.08E+E8 242 2.57E-86
18. 63 1.23E-B5 123 1.13E-85 183 1.33E-B5 243 0.80E+00
24. 64 4.42E-85 124 1.58E-85 184 3.@BE-B6 244 0.00E+H28
2a. 65 5.97E-85 125 0.0BE+B6 185 @.80E+ER 245 O.08E-E2
36. 66 6.11E-85 126 1.49E-85 186 B8.00E+BB 246 ©.04E-180
4z, 67 0.BBE+BB 127 2.44E-85 187 1.42E-85 247 9.08E-488
48, - 683 4.48E-85 128 0.00E+BO® 188 B.60E+39 218 6.0DEESY
a4. 69 8.7FE-E5 (29 Q.80E+3 1892 6.98E+80 249 2.21E-86
od. 780 1.47E-B4 138 1.88E-85 198 1.69E-B5 250 B8.71E-86
66. 71 1.52E-B4 131 6.44E~-86 191 1.99E-B5 251 7.83E-66
7a. 72 2.54E-84 132 5,.97YE-85 192 1.46E-85 252 B.64E-806
8. 73 3.4BE-B4 133 B.69E-B85 193 2.32E-85 253 6.64E-86
84. 74 4.25E-B4 134 B8,08E+68 194 4.82E-85 254 0.98E460
94. 75 4.23E-B4 135 5.51E~BS 1895 3.88E-B5 255 1.52E-83
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SMUD TEST 21 NRC STAB G  18-29-,75 2127~2227 PST

GAS F  AYERAGE WINDS: SPEED 2.2 MsS DIRECTIDN 26? DEGREFS
SOURCE STRENGTH 1.8155 GM/S RELEASED FROM GRGUND 5

DOWNWIND DISTANCE(ARCY SAMPLES

BERRING g, M 289. M 486. M 8ae. M
GLN CONC GLN CONC GLN COMC GLN CONC
86, 76 6.62E-B6 136 1.32E-04 196 4.59E-85 256 3.995-06
162. ’7 1.2BE-B6 137 9.9iE-85 197 6.73E-06 257 1.46E-86
188. v8 5.45E-85 138 B8.295-85 198 9.17E-06 258 9.92E-06
114, 72 2.70E-B4 139 0.090E4D0 199 0.06E+98 259 §.96E-06
124. 86 1.61E-B5 148 @.08E+08 208 7.11E-06 260 0.B0E+0D
126. 81 9.32E-85 141 8.00E+00 201 0.90FE+B0 261 ©.0BE+6Y
138. 83 3.47E-B6 143 0.00E99 203 0.0DE+6O 263 0.00E+50
246, 181 6.18E-B6 161 B.0BE+BE 221 0.POEEE 281 B.6RELNQ
252, 182 S5.12E-0& 162 O.0BE+66& 222 9.995+88 282 0.PPE+00
258. 183 4.2vE-B6 163 0.DIE+BY 223 0.P0FE+06 283 0.00E+OD
264, 184 2.82E-86 164 0.BBE+D8 224 ©.00E+I0 284 0B.PRE+00
278, 185 2.93E-85 165 0.88E+98 225 @A.P0E+98 285 0.20E+ED
282, lgr 2.82E-86 167 9.0BE+HE 227 0.085+00 287 @.90E+H0
288. 188 3.77E-B6 168 ©.BOE+00 228 0,.P6E+EA 288 0.Q3E+99
308. 116 ©.06E+B2 17D 0.0B0E+BD 2380 2.81F-B6 2909 0.0PE+ED
312, 112 2.16E-8& 172 06.B8E+E8 232 B.V0E<BA 292 @.00E+08
318. 113 3.8BE-B6 173 2.42E-B6 233 0.00F+B8 233 D.0BE+09
324, 114 2.42E-86 174 4.28E-B6 234 (.0AE+99 294 @.R0E+E0
338. 115 2.84E-B6 175 3.97E-B6 235 @.99E+BB 295 0.B0E+00
336. 116 1.11E-B6 176 6.25E-B6 236 B.80E+BA 296 B,B3E+OD
342, 117 6.39E-86 177 GS.SBE-86 237 0.00E+88 297 B.00E+60
348 HE-—5+34E-B6—178—2+28E-06-238 8. 48E-06 298 3. 25E-06
354. 118 1.31E-85 179 0.@0E+B@ 239 1.8iE-05 299 9.96E-05
268, 128 2.43E-8S 1B8 6.54E-86 245 6.26E-86 360 4. 33E -85

TOWER SAMPLES

HEIGHT TOWER 1 TOWER 2 TOWER 3 TOWER 4
GLN CONC GLM CONC GLM CONC GLN CONC

1.8 311 6.54E-86 321 1.55E-B5 331 1.22E-66 341 4.25E-86
30.8 312 9.57E-B6 322 O.00E428 332 O.00E+AB 342 7. 16E-06
6.8 313 8.68C+B8 323 B.28E-87 333 0.BOE+O0 343 4.52E-06
8.8 314 4.27E-B6 324 6.27E-BE 334 2.R4E-B5 344 4.74E-DG
120.8 315 6.45E-B6 325 2.27E-86 335 0.G0E+88 345 1.34E-85
158.8 316 1.31E-85 326 0.9DE+BD 3236 ©0.0BE+BA 346 1.69E-P6
HEIGHT TOWER S

GLHN CONC

1.8 351 B8.6BE~-BG
6B.8 353 3.72E-66
126.8 355 7.92E-@86
158.8 356 3.26E-B6
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SMUD TEST 21

KNRC STAB G

18,2975 2127~

2227 PST

GAS F  AVERAGE WINDS:
SOURCE STRENGTH 1.@8155 GM-S RELEASED FROM GROUND §

SPEED

2.2 M5

sDIRECTION 262. DEGREES

MISCELLANEDUS SAMPLES

GROUP 1

CONC
.BBE+BR
.3BE~-84
.81E-83
.6BE-83
.GRE+BE
S6E-B4

[ IR L i BT oy

GROUP 2

GLH

CONE

.92E-B6
.BBE+BB
. BEE+38
. BEE+86
. TBE-B5
.S9E-06
.9PE-+80

GLN
15
16
17
18

GROUP 3

CONC

-ROE+B8
DPE+E8
. B8E-+E8
.42E-06
«23E~-85
.BBE-+88
.BaE-+a8

BEMNMENIGOE

GROUP 4

CONC
1.6BE-84
2.47E-BE
3.29E-85
8.88E-+88
0.88E+59
8.80E+09
B.08E+86

GA% S AVYERAGE WINDS:

SOURCE STREMGTH 8.2116 GMs5 RELEASED FROM GROUND 17

SPEED

1.9 M5

:DIRECTION 993. B

DOLNWIND DIZTANCE(RRC) SAMPLES

BEARTHG 189, M 288. M 488. M
GI-N CONC GiN CONC GLN CONC

128. ‘B8R A.0BE+B8 148 3.v6E-B6 208 6.0BE-+88
156. B 4.84E-87 146 0.88E+98 206 0.08E+090
i62. BY T2 21E-@B6 14y 9L v8E=8Y 287 R, 88E+08
168. 88 1.97E-B6 148 7.S9BE-G7 283 9.00E+08
174, 89 1.12E-85 148 1.85E-B6 209 5.98E-87
188. S8 a.eec+p8 158 4.21E-87 218 0.68E+BY
186. 91 5.73E-B6 151 1.87E-85 211 ©.88E-+60
192. 92 6.3BE-85 152 3.2B8E-B5 212 0§.28E+00
198. 93 4.22E-BS 153 3.45E-8B5 213 6.58E-B6
284, S4 2.4BE-84 154 6.51E-85 214 1.77E-B3
218, 95 B.&BE+EP 155 5.87E-B5 215 1.86E-85
216, 96 1.83E-B4 156 7.18E-85 216 0.90E-+B8
222, 97 1.73E-84 157 B8.36E-85 217 P.D0E-B8
228, 98 2.47E-R4 158 2.12E-84 218 1.41E-B5
234, 99 1.33E-B6 1859 7.84E-B5 219 2.3YE-B6
248, ieg 2.3BE-B4 168 2.62E-B4 220 4.73E-06
246, - 181 4.81E-84 161 3.49E-87 221 0.00E-B0
252, 182 4.46E~-B6 162 4.18E-66 222 0.00E+B88
253, 1863 1.44E-85 163 B.0PE+EB 223 9.00E+0R
264. 164 2.97E-B4 164 3.26E-86 224 19.60E+89
278. 185 1.156-B4 165 B.89E-A7 225 0.08E+899
276. 185 S5.34E-86 166 0.68E+B6 226 0.90:+80
282. lgy 3.88E-B5 167 86.88E+08 227 0B.06E+88
294, 183 1.34E-B4 169 0.60EHED 2229 B.83E+09
3886, 111 5.82E-85 171 Q.BBE+EB 231 &.B0E+80
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GLHN
268
266

267

268
268
278
arl
272
273
ar4
275
2756
277
ar8
273
28a
281
262
283
284
283

286 -

287
289
291

8. M
CONC
B.08BE-+38
B.85E+88

B eecE+s88
B.00E+33
B.BaE-+-a8
3.82E-87
0.60E+08
2.B2E-85
8.00E+86
v.8BE+29
1.91E-06
8.88E+99
B.88E+38
2.36E-86
1.73E-86
0.00E+88
J.00E+38
B .BGE-+83
0.0BE+A8
5.088E+B89
@ .8BE+80
B.B8E+00
0.20E+B8
9.06E-+58
8.9BE-+68



SMUD TEST 22 NRC STRB D 168/38-75 1523-1623 PST

GAS S AVERAGE WINDS: SPEED 1.9 M/S :DIRECTION 999. DEGREES
SOURCE STRENGTH B.2116 GM/S  RELEASED FROM GROLND 17 ’

DOWNWIND DISTANCECARCY SAMPLES

BEARIMG 1868. M 288. M 488. M BEB. M
GLN COMC GLN COHC GLN CONC GLN CONC

312, 112 1.15E-84 172 D.QBE+DB 232 ©.0RE+BE 292 ©.00E10D
318. 113 2.34E-84 173 B.00E+89 233 0.08E+08 293 0.00E-+8d
324, 114 1.84E-84 174 8.0BE+B8 234 ©.00E-+DR 294 0.6BE+68
338, 115 7.34E-87 1If5S 0.80E+08 235 B.@BEHOR 295 0.0RE+8Q
342, 117 1.BZE-BS 177 D.0BE+D8 237 0.0RE4E8 297 B.G3E+89
348, 118 1.28E-B5 178 B.00E+B0 238 B.9BE+B® 298 0.BBE+UB
354, 113 2.81E-87 179 B.00E+ED 235 0.00E+AP 299 B.0HE-E8
360. 126 8.73E-87 188 ©£.0PFE+08 248 ©B.APE+E0 300 0.EOE+ER

MISCELLAMEDBUS SAMPLES

GROUP i GROUP 2 GROUP 3 GROUP 4
GLH CONC GLH COMC GLN CONC GLN CONC
1 1.1dE-B6 8 1.21E-84 15 6.73E-A5 481 1.3RE-04
£ 6.8BE-B7 9 1.47E-84 16 6.92E-84 452 (.49E-85
3 7.36E-87 18 2.17E-B5 17 D.@@E+E0 403 3,.37E-85
4 B.08E+DS 11 2.42E-04 18 1.87E-B6 B 0.88E+2B
9 bG.BBE+08 12 2.83E-G4 19 3.11E-B8 B £2.98E+06
6 0.06E+8R 13 5.99e-87 8 0.08E+88 8 9.BBE+oe

e e e e o P S B et St S i ot e . ot 3¢ Pt e P i A ot o et S e e o i vt bovs 0w W g s i s et e e ot 17

GRS F AYERAGE WIWDS: SPEED 1.9 Ms5 ;DIRECTION 839, DEGREES
SOURCE STRENGTH 1.8135 GMsS RELEASED FROM GROUND 5

DOWNWIND DISTAMCE (ARCY SAMPLES

BEARING 186. M 2868. M 498. M gp8. M
GLHN CONET GLN COHE GLN CONC GLN CONE
114, 79 0.63E+88 139 3.33E-86 199 @.00E+BA 259 0.00E+E0
128. B3 §.08Z+08 148 6.21E-06 288 B.0BEER 260 B.O0E-BO
126. Bl B.06E+28 141 1.43E-86 281 6.090E+80 261 O,BOEEE
132. B2 6G.60E+B8 142 ©.98E+80 282 @0.80E4B0 262 1.23E-06
138. 83 ©.88E+08 143 1.57E-86 2083 V.96E-BF 263 2,585-85
144, 84 1.4BE-B5 144 1.2BE-86 284 0.00E+B0 254 0.08E+ED
158. 85 1.B3E-B84 145 B.BBE+EE 205 O.9IEHIB 265 1.34E-B6
156. 86 1.75E-B4 146 6.38E-66 2856 0.0BEBE 256 1,71E-085
1e2. 87 1.83E-B4 147 Z2.84E-65 287 7.84E-07 267 3.24E-86
168. B8 2.09BE-BAS 148 3.7I1E-85 208 3.66E-05 268 0.00E-4G0
ir4. 89 2.56E-84 145 1.99E-B5 2B9 1.26E-B5 269 5.55E-66
136, © 58 0.08E+BE 158 4,18E-86 219 2.20F-86 278 5.91E-B5
185. 51 3.37E-B5 151 S.84E-85 211 0.80E+B0 271 92.00E489
192. 92 2.64E-B4 152 2.3BE-85 212 1.49E-86 272 4.29E-86
198, 93 2.53E-84 153 3.36E-85 213 1.2BE-B5 273 0.0RE-H8
284, 94 1.48E-B4 154 6.15E-85 214 2.73E-86 274 0.909E+08
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SMUD TEST 22 HNRC STAB D 1838775 1523-1623 PST

GAS F AVERAGE WINDS: SPEED 1.9 M/S :DIRECTION 922. DEGREES
SOURCE STRENGTH 1.8155 GM/S PEL¢QS:D FROM GROUMD 5 :

DOWNWIND DISTANCE(ARC) SAMPLES

BEHRING' ing. M 288. M 400. M Bag. M

GLN CancC GLN CONC GLH CONC LN CONC
218, 95 B.PRE+BR 155 1.88E-84 215 2.82E-B5 275 3.67E-86
216, o5 @.PEE+E6 156 S5.B88E-85 216 0.88E489 276 B.O0E+HA8
222. 97 8.80E+AB 157 2.22E-85 217 @.08E+B0 277 ©.069:+00
228. g8 B.99E+@8 158 ©.86E+88 218 7?.B83E-86 273 U.GBE4EH
234. 99 2.62E-B6 159 6.90E+28 219 3.1BE-86 279 U.83E+00
248. 178 ©.29E+B8 160 B.980+05 220 2.35E-B6 288 0.0UE+485
252, 182 6.65E-B6 162 ©O.00E+B9 222 0.09E+80 282 ©B.08E+BD
264, 164 ©.8BE+BRA 164 1.86E-B6 224 0.8%E+BE& 284 0.BOLE0
282. 187 1.23E-@5 157 ©.88E+88 227 0.B86E+B8 287 0.00E+E0
288. 1B8 2.43E-96 168 B.00E+E6 228 ©.08E+A6 288 O.ERE+BO
388. 11 B.BBE+PE 178 2.1PE-B5 238 O.0BE+AE 230 ©.6OEH0
336. 116 2.AIE-B6 176 O.OBE+BE 236 0.@8E4BA 296 B.BBE+YS
348. 118 3.99E-87 178 ©.GRE+00 238 @.0BE+90 258 0.88E+E0

MISCELLANEDUS SAMPLES

GROUP 1 GROUP 2 GROUP 3 GROUP 4

GLN CONC GLN CONC GLN CONC GLN COMC
8.8BE+6E 8 4.77E-B4 15 0.e0E+88 481 L51E-03
9.00E+08 9 4.32E-84 16 @.08E+80 402 . S4E-03

1 1
2 %] 1
3 0.0pE+88 18 3.25E-83 17 ©.80E+08 483 B.72E-84
4 1.36E-83 11 1.41E-84 1§ 2.v5E-86 8 B.9pE+88
5 1.82E-83 12 8.15E-B5 19 0.88E+E8 8 ©.8BE+B6
¢ S9.19E-B4 14 ©.B0E+00 g 8 8.60E+88

GAS S AVERAGE WINDS: GSPEED 0.8 M/S ,DIRECTIUN 329. DEGREES
SOURCE STRENGTH B.1904 GM-S RELEASED FROM GROUND 17

DOWMWIND DISTANCE (ARCY SAMPLES

BEARING 168, M 288. M 488. M Bog. M
GLN CONC GLN CONC GLHN CONC GLN CONC

48. 68 6.09E-87 128 0.PBE+B0 188 6.8RE4BB 248 B.0DE+BO
54, 69 6.8BE-B7 129 0.00E+B8 189 B.6BE4BD 249 ©.00E-88
68. 780 2.83E-86 130 @.0BE+RZ 190 O.03E+BE 2580 ©.0BE4BD
84. 74 4.125-87 134 @.60E+90 194 0.08E489 254 0.@BE+BE
96. 76 6.33E-B7 136 O.0PE+B@ 196 0O.0PE+BE 256 ©.06E+2Q
188. 78 3.50E-B7 138 @.BOE+B@ 198 6.0BC+90 258 0.8BE+HY
128. 89 1.33E-B6 148 D©.BOE+BO 200 0.BBE+BD 268 ©.0BE+03
126. 81 4.B2E-96 141 0.PPE+BE 281 8.00E+BO 261 ©.68E+E8
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SMUD TEST 23 NRC STRB F 1B-/31/75 1916-2@16 PST

GAS 5 AVERAGE WINDS: SPEED 8.8 M/S :DIRECTION 329. DEGREES
SOURCE STRENGTH 8.1984 GMs5 RELEASED FRUM PQUUHD 1?

DOLNWIND DISTQNEE(QRE‘I SQMPLES

BEARRING {eB. M 288. M 438, M g88. M
GLHN CONC GLN CONC GLN CONC GLN CONC

138. 85 S.BFE-B6 143 B.0PE+BD 203 0O.0PE+B8 263 0.POE+D0
144, 84 1.67E-85 144 2,14E-06 204 ©.00E+99 264 B.90E+80
158. 83 0.B0E+BB 145 5.42E-06 205 3.20E-07 265 0.80E+00
156. 86 1.79c-B5 146 B.BBE+BB 206 1.35E-B6 266 5.0PE-87
162. 87 1.77E-BS 147 1.D4E-85 287 7.48E-07 267 B.PEE+E0
168, 88 1.97E-B5 148 6.92E-B6 288 4.34E-87 268 0.00E+E0
174, 83 2.54E~85 149 4.25E-86 289 0.PBE+HO0 269 ©.PRE+OD
168. 58 B.BeE+BB 158 4.90E-G6 2180 0.OPE+IB 270 B.985-489
186. 51 1.57E-85 151 3.37E-86 211 B.0UE+98 271 B.RAE+0H
192. 92 1.58E-85 152 1.68E-B6 212 0.PBE+9B 272 0.06E+P0
188. 93 2.29E-85 153 2.97E-B6 213 B.08E+08 273 0.P9E+00
284, 54 2.25E-85 154 S.UBE-B7 214 B.00E+90 274 B.BOE+O0
218, 35 1.88E-85 155 4.66E-B6 215 0.90E+88 275 0.DDE+0D
216. 96 1.13E-85 156 4.74E-B6 216 0.PBEEE 276 0.BBE+3D
222, 97 1.54E-B5 157 6.25E-86 217 ©.88E-+08 2?? 6.09E+28
2283, 98 1.92E-B5 158 P.B0E-96 218 4.79E-087 278 0.00E+90
234, 99 2.55E-85 159 1.12E-B5 219 1.19E-86 9?9 8.0aE+88
248, lap 4.89e~85 168 1.7SE-85 220 0.GBE+98 280 B.0BE+A9
245, 1@t 1.5BE-B4 161 2.97E-B5 221 0.99E+93 281 0.00E+PG
252, 182 2.84E-84 162 2.25E-86 222 0.00E+98 282 0.00E+60
258. la3 2.51E-B4 163 0.9PE+B0 223 0.PIE+D8 283 B.EOE+OD
264, 164 2.88E-B4 164 B.00E+B@ 224 0.00E+90 284 B.00E+G0
278, 185 B.98E+28 165 2.52E-85 225 0.00E+90 285 B.0PE+00
276, 186 4.13E~-84 166 3.0BE-B5 226 0.00E+HRA 286 0.BIE+H0
282, 187 4.2¢7E-B4 167 8.B0E+88 227 0.0UE+A3 267 0.0RE+E9
2883, 188 3.61E-84 168 4.08E-B6 228 0.0AE+E0 288 0.BIE+HEY
294, 183 1.6BE~B4 169 O.0Q0E+90 229 0.APE+E0 289 8.AR5+HO
388, 118 4.53E~-85 178 6.53E-B6 230 B.0O9E+08 299 ©.80E+00
386, 111 3.17E-85 171 1.44E-86 231 @.00E+0R 291 @.00C+00
312, 112 6.73E-85 172 ©.00E+B@ 232 0.60E+08 292 O.00E+86
324, 114 8.24E-95 174 0.B0E+08 234 0.985C+88 294 B.00E+AD
342, 117 8.84E-8B6 177 0.P9E+08 237 0.095+08 297 0.POE+B9
348, 118 4.88E-85 178 0.08E+B8 233 §.BRE+BD 293 9.00E+H0
354. 113 4.41E-86 179 0.00E+00 239 G.00E+B0 259 0.PRE+90
368, 128 3.62E-B6 130 O.09E+08 240 0.905+P9 300 O.PGE+OS
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SMUD TEST 23 NRC S5TAB F

SPEED @.8 M5

GAS S AVERRGE WINDS:

SOURCE STRENGTH 8.1584 GM/S

GROUP 1

L

78]

SNOUT S WM e DT

SPEED ©.8 M/S

CONC
5.50E-85
4,65E-85
7. 48E-85
4,82E-85
6.87E-85
2.43E-85
2.22E-85

GAS F AVERAGE WINDS:

SOURCE STRENGTH 1.B8437 GHM/E

18,31775

1316-2816 PST

sDIRECTION 328. DEGREES
RELEASED FROM GROUND 17

GROUP 3

CONC
6.76E~B4
2.24E-83
p.68E+-68
. 33E-84
.BPE-BA5
.OBE+BY
. BAE+HEE

[av s B

GROUP 4

GLM
4e1
402
483

CONC
%.00E-+28
G.B8E-85
3.63E-83
8.88E-1+a7
B.BEE+RE
8.BoE-+a8
G.98E-+08

:DIRECTION 329.
REI.EASED FROM GROUWD 5

DOWNWIND DISTANCE (ARC) SAMPLES

BEGRING 168, M
GLN  CONC
66. 71 5.4085-85
78. 73 B.0BE+BE
84. 74 ©.0OE+0B
99, 75 @.00E+DB
5. 75 B.OBE+BO
182, 77 4.14E-85
182, 76 6.M3E-B6
114. 79 1.26E-H6
128. 82 1.82£-86
126. 81 9.45E-B6
132, 82 ©.BBE+G9
138, 83 6.57E-05
144. g4 1.21E-B4
158. BS5 ©.B0E+A0
156. 86 1.35E-84
162, §7 1.54E-04
168, 83 1.50E-04
174. 89 1.51E-B4
188. 98 ©.GBE+DA
186. 91 1.B5E-84
192, g2 1.18E-B4
198. 93 1.21E-04
284. 94 1.27E-84
218. 95 1.31E-B4
216, 96 2.51E-B5
222, 97 6.51E-85
228, 98 1.R9E-04
234, 59 1.B5E-04

GLH

131
133
134
135

136

137
138
139
148
141
142
143
144
145
146
147
148
149
158
151
152
153
154
155
156
157
159
159

288. M
COME
89.80E+098
3.25E-87
3.59BE~B6
v .37E-BS

5.88E-86
9.26E-86
B.86E+-88
0.00E+B8
8.89c-+89
8.88:+008
a.00E+88
5.17E-86
3.87E-86
6.14E-86
4.15E-85
3.639E-65
2.28E~-85
3.32E-89
1.98E-05
1.12E~-85
1.39E-85
1.75E-85
1.15E-85
1.27E-85
1.7SE~B5
1.72E-85
1.S5E-85

2.85E=-86___

GLN
191
193
194
195

197
198
159
208
281
282
283
284
285
286
207
228
289
218
211
212
213
214
215
216
217
218
219

196 |

488. M

corc
G.0BE+HY
8.89E+88
A .62E+08
0.98E+88
a.89E+88

GLN
231
253
254
255

256

ge8. M

CONC-
8.B0BE+50
8.9BE-A0
0.e0E-+28
o.aBE+Rg
2.99E-+80

0./aE--69
@.90E+86
B8,.B86E1-08
8.00E+08
3.88E-86
2.11E-86
#8.685+808
8.82E+90
8.90E+20
4.84E-86
3.21E-85
6.52E-B6
4,35E-83
0.9BE+D0
6.80c-+00
B.69E+88
8.9BE-+88
B.0RE+HEB
1.86E~-85
1.24E-86
6.31E-B6
2.64C-B6
3.93E-06

257
258
259
260
261
262
253
264
265
266
267
268
269
278
271
272
273
274
273
276
277
278
278

6.00E+88
@ .a8E-+a8
8.8aE+2a
A.98E+a3
€.60E+88
@.08E-+a8
4.99E-87
1.42E-86
3.83E-86
1.64E-85
1.87E-86
8. 8BE-+88
8. GaIE+a8
8.88E-H88
1.88E-B5
8.58E-07
8 .08E+8R
9. 28E+00
1.34E-B6
g.68E+00
4. 15E-87
1.28E-85
1.74E-86



SMUD TEST 23 NRC STAB F  18-31/75 1916-2816 PST

GAS F AYERAGE WINDS: SPEED 8.8 M/S :DIRECTION 329. DEGREES
SOURCE STREMGTH 1.6437 GMsS RELERSED FROM GRDU”D S

DOWUNWIND DISTANCECARC) SHMP

BEARING 1eg. M 288. M 486. M Be8. M
GLN CONC GLN CONC GLN CONC GLN CONC
248, 188 9.94E-B5 168 2.57E~85 228 1.12E-B5 288 3,84E-B6
252, 192 9.8BE+BB 162 1.17E-B5 222 B.PEE4EE 282 6.POE+B9
264, ig4 B8.06E+BB 164 3.26E~-0D6 224 9.M2E+B0 284 DB.ABE-+EO
294, 183 B.6BE+BB 169 8.7SE-06 229 0.0UE+ED 289 0.BBE+98
368, 116 B.8BE+88 178 S5.28C-86 239 0.@BE+B0 290 R.BEE48R
386. 111 2.uBE+BB 171 3.61E-85 221 0.B95+B0 2351 0.6GOE+60
243, 118 1.52E-86 178 ©.80E+P8 238 B.PPE+PP 293 B.80E+EH
354, 113 4.84E-85 I7S 0.00E+80 233 0Q.08E+RE 299 0.6UE+E0

MISCELLGNEOUS SAMPLES

GROUP 1 GROUP 2 GROUP 3 GROUFP 4
GLN CONT GLN CONC GLH CONC GLN CONC
1 8.eac+aog 8 3.83E-B4 1S5 0.00E+980 481 0.0OE+ED
2 9.73E-85 S 2.1BE-B4 16 @.09E+80 492 4.63E-84
3 §8.85E-84 18 2.118E-B4 17 B.ABE+BQ 463 3,58E~894
4 2.12E-83 11 1.74E-84 18 9.87E-B5 8 B.BOE+BS
5 6.8B%E-84 12 1.23E-84 19 ©.6BE+28 8 G.P0E+69
&6 1.27E-83 132 9.09c+80 8 B.80E+BG 8 B.BBE+BY
7 6.1%E-p4 14 B.85E+86 8 0.8BE+60 @ B.%6E+86

113







APPENDIX B: Supplemental Meteorological Data

The data are listed in table B-1. Instruments. mounted on tower 2
(location T2 in fig. 3) provided aspirated temperatures (°F) at five
heights. In accordance with NRC suggested procedures, temperature
differences were determined between the 10 m and 46 m heights. Stabil-
ity categories were assigned according to NRC criteria (table 1) fol-
lowing conversions of observed temperature differences to C° per 100 m.

Wind data (summarized in table 3) may be used with these tempera-
ture data for computation of additional meteorological parameters such
as Richardson Number. The derivation of these parameters is left to the
interested researcher.

Table B-1. Rancho Seco Tower Temperatures and Stability Categories

Temperature (°F)

Test # Time 4 m 10 m 16 m 32 m 46 m AT/AZ"  STAB
1 1405-1255 66.5 66.4 65.6 65.0 65.0 -2.16 A
2 0620-0525 46.3 47.9 49.4 51.6 52.0 6.33 G
3 0726-0629 49.1 50.9 51.8 53.2 53.6 4.17 G
A 0556-0446 51.2  53.2 53.9 57.6 58.6 8.33 G
5 0616-0506 52.6 54.5 56.2 58.0 58.9 6.79 G
7 1243-1138  72.3  71.7 71.2 70.6 70.2 -2.31 A
8 0601-0458 57.0 58.1 60.3 65.2 66.4 12.81 G
9 1033-0932 66.9  66.9 66.4 65.8 65.6 -1.54 C

10 0544-0437 50.4 51.5 52.8 53.6 53.8 3.88 F
11 0812-0708 52.0 51.4 51.4 51.1 51.2 -0.3 E
12 0605-0502 42.1 41.8 42.4 42.0 42.1 0.46 E
13 1822-1710 57.8 59.5 60.1 60.9 59.9 + .62 E
14 2350-2242 49.1 50.3 51.4 55.1 55.8 8.49 G
15 1709-1603 60.2 60.4 60.4 60.1 59.9 - .77 D
16 1808-1650 57.2 58.5 59.3 59.3 59.2 1.08 E
17 2302-2151 43.4 44.8 46 .4 49.7 51.6 10.49 G
18 1912-1744 57.0 59.3 60.4 61.0 60.9 2.47 F
19 1630-1523 65.4 66.4 66.7 66.5 66.6 0.31 E
(20)*%* (1944-1839) (57.8) (59.5) (61.5) (64.3) (65.4) (9.10) G
21 2226-2120 55.4 55.8 56.6 58.1 58.9 4.78 G
22 1622-1516 59.4 59.3 59.0 58.7 58.8 - .77 D
23 2013-1909 52.7 53.7 54.5 55.2 55.8 3.24 F

Data are based upon initial magnetic tape processing at Davis,
Calif. It was not possible to process tape at later dates.

Temperature at 46 m minus temperature at 10 m times 100/(46-10)
x 5/9 yields C° per 100 m.
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APPENDIX C: Concentration Isopleths By Gas for Each Test
Units are m 2. Appendix A lists the individual values of con-
centration that form the basis for these isopleths. Figure 2 of the
text depicts the site topography, which was considered during the
isopleth analyses. Appendix B lists the temperature measurements that
formed the basis for designating a stability category.
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Figure C-1. Concentration isopleths ( u/Q in negative powers of ten)
for F12, test 1. Tracer was released at auxiliary building roof
under NRC stability category A. Mean tower wind at release height
was from 296 degrees at 1.0 mps.

118




METERS
e —
00 O 100 200 300

Figure C-2. Concentration isopleths (xu/Q in negative powers of ten)
for SF6, test 1. Tracer was released at contaivnment pessel roof

under NRC stability category A. Mean tower wind at release height
was from 321 degrees at 0.7 mps.
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Figure C-3. Concentration isopleths (xu/f in negative powers of ten)
for F12, test 2. [Tracer was released at auxiliary building roof
under NRC stability category G. Mean tower wind at release height
was from 161 degrees at 1.8 mps.
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Figure C-4. Concentration isopleths (xu/Q in negative powers of ten)
for SF6, test 2. [Tracer was released at contaivment vessel roof

under NRC stability category G. Mean tower wind.at release height
was from 161 degrees at 1.2 mps.
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Figure C-5. Concentration isopleths (xu/@ in negative powers of ten)
for F12, test 3. Tracer was released at auxiliary building roof
under NRC stability eategory G. Mean tower wind at release height
was from 100 degrees at 1.7 mps.
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Figure C-6. Concentration isopleths (xu/Q in negative powers of ten)
for SF6, test 3. Tracer was released at containment vessel roof

under NRC stability category G. Mean tower wind at release height
was from 128 degrees at 2.1 mps. '
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Figure C-7. Concentration isopleths (xu/f in negative powers of ten)
for F12, test 4. [Tracer was released from surface position G5
under NRC stability category G. Mean tower wind at release height
was from 038 degrees at 1.3 mps.
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Figure C-8. Concentration isopleths (xu/Q in negative powers of ten)
for SF6, test 4. Tracer was released at containment vessel roof

under NRC stability category G. Mean tower ‘wind at release height
was from 029 degrees at 1.8 mps.
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Figure C-9. Concentration isopleths (xu/f in negative powers of ten)
for F12, test 5. Tracer was released at surface position G5 under
NRC stability category G. Mean tower wind at release height was
from 071 degrees at 0.9 mps.
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Figyre C-10. Concentration isopleths (Xu/q in negative powers of ten)
for SF6, test 5. Tracer was released at surface position G5 under
NRC stability category G. Mean tower wind at release height was
from 071 degrees at 0.9 mps.
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Figure C-11. Concentration isopleths (Xu/Q) in negative powers of ten)
for F12, test 6. Tracer was released at surface position G5 under
NRC stability category D. Mean tower wind at release height was
from 228 degrees at 2.8 mps.
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Figure C-13. Concentration isopleths (Xu/Q in negative powers of ten)
for F12, test 7. Tracer was released at surface position G5 under
NRC stability category A. Mean tower wind at release height was
from 342 degrees at 4.6 mps.
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Figure C-14. Concentration isopleths (Xu/Q in negative powers of ten)
for SF6, test 7. [Iracer was released at auxiliary building roof
under NRC stability category A. Mean tower wind at release height
was from 322 degrees at 5.1 mps.
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Figure C-15. Concentration igsopleths (Xu/Q in negative powers of ten)
for F12, test 8. Tracer was released at surface position G5 under
NRC stability category G. Mean tower wind at release height was
from 110 degrees at 0.9 mps.
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Figure C-16. Concentration isopleths (Xu/q in negative powers of ten)
for SF6, test 8. [Tracer was released at auxtiliary building roof
under NRC stability category G.  Mean tower wind at release height
was from 110 degrees at 2.5 mps.
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Figure C-17. Concentration isopleths (Xu/q in negative powers of ten)
for F12, test 9. Tracer was released at surface position G5 under
NRC stability category D. Mean tower wind at release height was
from 240 degrees at 1.5 mps.
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Figure C-18. Concentration isopleths (Xu/q in negative powers of ten)
for SF6, test 9. Tracer was released at containment vessel roof
under NRC stability category D. Mean tower wind at release height
was from 243 degrees at 1.9 mps.
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Figure C-19. Coneentration isopleths (Xu/Q in negative powers of ten)
for F12, test 10. [Tracer was released at surface position G5 under
NRC stability category F. Mean tower wind at release height was
from 330 degrees at 3.0 mps.
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Figure C-20. Concentration isopleths (¥u/Q in negative powers of ten)
for SF6, test 10. Tracer was released at anxiliary butllding roof
under NRC stability category F. Mean tower wind at release height
was from 346 degrees at 4.9 mps.
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Figure (-21. Concentration isopleths (xu/q in negative powers of ten)
for F12, test 11. Tracer was released at surface position G5 under
NRC stability category E. Mean tower wind at release height was
from 310 degrees at 3.7 mps. '
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Figure C-28. Concentration isopleths (Xu/qQ.in negative powers of ten)
for SFG, test 11. [Tracer was released at auxi{liary building roof
under NRC stability category E. Mean tower wind at release height
was from 320 degrees at 4.8 mps.
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Figure C-23. Concentration isopleths (Xu/Q in negative powers of ten)
for F18, test 12. [Tracer was released at surface position G5 under
NRC stability category E. Mean tower wind at release height was

from 349 degrees at 1.3 mps.
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Figure C-24. Concentration isopleths (Xu/q in negative powers of ten)
for SF6, test 12. Tracer was released at auxtiliary building roof

under NRC stability category E. Mean tower wind at relegse height
was from 345 degrees at 1.7 mps.
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Figure C-25. Concentration isopleths (xu/Q in negative powers of ten)
for F12, test 13. Tracer was released at surface position G5 under
NRC stability category E. Mean tower wind at release height was

from 243 degrees at 0.8 mps.
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Figure C-26. Concentration isopleths (xi/Q in ne

for SF6, test 13. Tracer was released at auxtl
under NRC stability category E.
was from 256 degrees at (.9 mps.

gative powers of ten)
tary building roof
Mean tower wind at release height




. 270 .
o

METERS
L — |
00 O 100 200 300

Figure C-27. Concentration isopleths (xu/Q in negative powers of ten)
for F12, test 14. Tracer was released at surface position G5 under
NRC stability category G. Mean tower wind at release height was
from 109 degrees at 0.9 mps.

144



METERS

P —
IoG 0 100 200 300

Figure C-28. Concentration isopleths (Xu/q.1in negative powers of ten)
for SF6, test 14. Tracer was released at auxiliary building roof
under NRC stability category G. Mean tower wind at release height
was from 121 degrees at 2.3 mps.
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Figure C-29. Concentration isopleths (yu/Q in negative powers of ten)
for F12, test 15. Tracer was released at surface position G5 under

NRC stability category D. Mean tower wind at release height was
from 339 degrees at 0.8 mps.
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Figure C-30.. Concentration isopleths (Xu/Q in negative powers of ten)
for SF6, test 15. [Tracer was released at auxiliary building roof
under NRC stability category D. Mean tover wind at release height
was from 357 degrees at 1.3 mps.
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Figure (-31. Concentration isopleths (Xu/Q in negative powers of ten)
for F12, test 16. Tracer was released at surface position G5 under
NRC stability category E. Mean tower wind at release height was
from 227 degrees at 1.0 mps.
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Figure C-32. Concentration isopleths (xu/q in negative powers of ten)
for SF6, test 16. Tracer was released at surface position G17 under

NRC stability category E. Mean tower wind at relegse height was
from 227 degrees at 1.0 mps.
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Figure C-33. Concentration isopleths (xu/Q in negative powers of ten)
for Fi12, test 17. [Tracer was released at surface position G5 under
NRC stability category G. Mean tower wind at release height was
from 050 degrees at 2.0 mps.
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Figure C-34. Concentration isopleths (yu/q in negative powers of ten)
for SF6, test 17. Tracer was released at surface position G17 under
NRC stability category G. Mean tower wind at release height was
from 050 degrees at 2.0 mps. '
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Figure C-35. Concentration isopleths (xu/Q in negative powers of ten)
for F12, test 18. [Tracer was released at surface position G5 under
NRC stability category F. Mean tower wind at release height was
from 251 degrees at 0.7 mps.

152



METERS

G —
00 O 100 200 300

Figure C-36. Concentration isopleths (xu/Q in negative powers of ten)
for SF6, test 18. Tracer was released at surface position G17 under

NRC stability category F. Mean tower wind at release height was
from 251 degrees at 0.7 mps.
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Figure C-37. Concentration isopleths (xu/Q in negative powers of ten)
for F12, test 19. Tracer was released at surface position G5 under
NRC stability category E. Mean tower wind at release height was
from 239 degrees at 1.1 mps.
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Figure C-38. Concentration isopleths (yu/qQ in negative powers of ten)
for SF6, test 19. Tracer was released at surface position G17 under

NRC stability category E. Mean tower wind at release height was
from 239 degrees at 1.1 mps.

155




METERS

P —
100 O 100 200 300

Figure C-39. Concentration isopleths ( /@ in negative powers of ten)
for F12, test 20. Tracer was released at surface position G5 under
NRC stability category G. Mean tower wind speed at release height

was 2.2 mps.
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Figure C-40. Concentration isopleths (yi/
for SF6, test 20. Tracer was rel
NRC stability category G.
was 2.2 mps.

€ in negative powers of ten)
eased at surface position G17 under
Mean tower wind speed at release height
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Figure C-41. Concentration isopleths (xu/Q in negative powers of ten)
for F12, test 21. [Tracer was released at surface position G5 under
NRC stability category G. Mean tower wind at release height was
from 262 degrees at 2.3 mps.
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Figure C-42. Concentration isopleths (x4/Q in negative powers of ten)
for SF6, test 21. Tracer was released at surface position G17 under

NRC stability category G. Mean tower wind at release height was
from 262 degrees at 2.3 mps.
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Figure C-43. Concentration isopleths (xu/Q in negative powers of ten)
for F12, test 22. [Tracer was released at surface position G5 under
NRC stability category D. Mean tower wind at release height was
from 024 degrees at 1.9 mps.
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Figure C-44. Concentration isopleths (xu/q in negative powers of ten)
for SF6, test 22. [Tracer was released at surface position G17 under

NRC stability category D. Mean tower wind at release height was
from 024 degrees at 1.9 mps.
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Figure C-45. Concentration isopleths (xu/Q in negative powers of ten)
for F12, test 23. [Tracer was released at surface position G5 under
NRC stability category F. Mean tower wind at release height was
from 329 degrees at 0.8 mps.
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Figure C-46. Concentration isopleths (xu/q in negative powers of ten)
for SF6, test 23. Tracer was released at surface position G17 under
NRC stability category F. Mean tower wind at release height was
from 329 degrees at 0.8 mps.







APPENDIX D: Complete Listing of Meteorological and Diffusion Parameters

This array is the basis for the statistical plots and summaries
presented in the results section. Data are provided for each tracer

gas (1 =

SF6, 2 = F12) and each sampling arc (1 = 100 m, 2 = 200 m,

3 = 400 m, and 4 = 800 m) by each test. The identification code IDENT
allows unique description of each subset of information within the
listed array.

Definitions of Meteorological and Diffusion Parameters

IDENT Identification of data segment composed of four digits in
form ttag where tt is the test number, a the arc number,
and g the gas number.

STAB 1-7 NRC stability categories 1 = A, 2 = B, etc.

SY Sigma-y as measured by spread of plume.

SZ CIC Sigma-z as determined from the crosswind integrated
concentration. Equation 3 in text.

SZ IMP Sigma-z as calculated from the diffusion equation using
measured concentration and sigma-y.

RC P/OB Ratio of concentration: Pasquill/observed.

RY M/P Ratio of sigma-y measured/Pasquill.

RZC M/P Ratio of sigma-z CIC/Pasquill.

RZI M/P Ratio of sigma-z implied/Pasquill.

HR Height of release (meters).

X(M) Downwind distance {meters).

C U/Q Chi u/Q maximum (also from 1/m(SY*SZ IMP) ).

SA16/SAP Sigma theta of 16 meter bivane/sigma theta for the
stability class.

SYA/SY Sigma~y from sigma theta/sigma~-y measured.
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RANCHO SECO DIFF. STATISTICS FROM DATA3

X(M) :1=188,2=200, 3=480, 4=880:GASES: 1=5F6.2=F 12:ALL TESTS

VARIABLE LABELS...

IDENT.
RC P-0OB
X (M

1.11088E+02
1.36680E+82
{.B0BB0E+B2

2.11068E+32
3.5678RE+B3
1.0B888E+02

3.1168BE+82
4.39200E+83
1.68000E+82

4.11060E+82
1.0860BE+R4
1 .060BBE+02

5. 11800E+82
1.69160E+22
1, 0BERBE+B2

§TAB 1-7
RY M/F
cu-a

1.08800E+80
1.24BEBE+88
6.11880E-B6

7.06068E+00
6.12088E4+80
9. 15888E-B6

¥ .DBBBEE1-08
3.68088E+88
7 . 43080E-B6

7 .B0088BE+E6
9.58¢6BE+88
3.6B88BE-B6

7. BEEBAE+DA
8.35088E--80
1.93080E~-84

sy
RZC M/P
SR16/5AP

3.36600E+21
7.072BBE+B]

3.02000E188

2.45060E+A1
1.28499E+02
1.25200E+01

1.470BBE+31
1.86164E+83
7 .348889E+80

3.83000E+01
5.82250E+82
2.7208BE+8A

3.34n0BE+A1
2.8226BE+81
2.27V680E+BR1

82 CIC
RZI MP
SYA/SY

9.97200E+@2
1.899608E+02
1.12618E+82

2.56808E+82
6.14688E+82
6.687532E+81

2.45100E+83
1.26163E+03
G.68253E+01

1.34500E+03
1.19927E+23
B.B85SB48E+80

4.6700BE+D 1
2.13888E+81
8.53823E+01

sZ IMP
HR

1.55858E+83
4.3PpBBE+8 1

1.41998E+83
4.30080E+81

2.91440E+83
4.30080E+81

2.77030E+33
4.38008E-+a1

4.94000E+81
4.PPHE0E+08

16

6.1168BE-+E2
1.3118BE+@A1
1.p000B8E+G2

7.1108BE+82
2.92608E+50
1.00808E+82

8. 110PBE+2
2.38200E+02
1.PBEABE+A2

9.11888E+62
1.44600E+62
1.00889E+62

1.811BBE+63
7.17288E481
1.88863E+82

4.80866E-+-00
2.99680E+00
6.4480YE-84

1.60888BE+85
9.€68@8E~-81
2.36rBNE-B4

7 .0AdBBE+a8
3.65088E+00
1.3780BE-84

4.P0888E+98
2.84088E+B8
5.8480RBE-83

6. OBBBAE+08
5. 35PBOE+80
4.5508BE-84

2.39808E+81
2.85088E-+A8
1.72680E-+-08

2.5686886E+01
2.456888E+08
6.1266BE-01

1.46000E+3 1
5.892BBE+81
7 .6UBABE+ER

2.278688E+81
4.269085461
2.65068E+08

2. 15008E+81
1.55500E+81

4.12060E+00

166

1.33680E+81
4.45000E+00
J.68683E+01

3.45000E-+8 1
3.B6008E+E0
2.97217E+81

1.36108E+82
6.88S8RE+D1
6.92233E+01

1.98566E41-82
5.16488E+81

5.85883E+01

3.6P0BRE+B]
1.48960E+81
2.48165E+01

2.8790BE+D |
1.8588BE+@1

4.31080E+a1
1.85660E+81

1.5910BE+82
1.85088E+81

2.4010BE-+82
4.30009E+31

3.25680E+0 1
1.858p6E+81



it

13

t4

-
4]

RANCHO SECO DIFF. STATISTICS FROM DATA3

KM :1=168,2=200,3=480, 4=820; GASES: 1=5F6,2=F12;:ALL TESTS

VARIABLE LABELS...

IDENT.
RC P-OB
X (M

1.11188E+a3
4.74300E+61
1.8808BE+02

1.21100E+83
5. 164005 +02
1. 0POBBE+02

1.311BBE+83
1.32480E+83
1.06PEE+D2

1.41188£+83
5.98508E+82
1.88888E+82

1.5110BE+B3
4.96700E+82
1.68500E+82

STAB 1-7
RY MP
cu-a

S.BBRBBE+08
3.430688C+00
3.87009E-B4

S.60PRGE-+BO
3.6206PE+08
2.8200BE-A5

5.0P0BARE+EH
3.75088E+08
1. 1808BE-B5

7 .B6BRBE+E0
1.41000E+31
5.448B0E-85

4.02880E+20
3.890a0E+80
1.7BBBYE~-85

sY
RZC M/P
SA16/5AP

2.8900BE+81
1.55188:+01
3.14688E+00

2.2108BE+B1
9.72008E+81

4.42880E+08 .

2.2000PE+81
4.717 1BE-+-82
5.64CRPE+06

5.64088E+01
1.36970E+82
3.92088E+00

3.11E06E+B1
1.4507pE+B2
3.9820PE+00

5Z CIC
RZ1 M-P
SYA/SY

-5.43008E+81

1.41780E+81
3.76492E+81

3.40280E+02
1.45536E+82
5.81190E-+91

1.65188E+03
3.6104BE-H02
6.17186E+81

3. 16400E+02
4.49160E+B1
8.70860E+00

6. 74606E +82
1.29480E+22
6.41324E+a1

5Z IMP
HR

4.96808E+21
1.85000E+81

5.10898E+02
1.35880E+81

1.2636BE+03
1.85600E+21

1.03800E+82
1.850B8E+A1

6.821PRE+B2
1.8598PE+A1

16

17

18

18

©1.611B0E+83
3.54360E+03
1.0BHBBE+RZ

©1.71188E+83
2.61100E+81
1.00800E+02

1.8118BE+83
1.41900E+83
1.08086E+02

1.51108E+83
1.4148BE+22

1.68080E+82

2.81188E+83
2.36580E+81
1.80P9BE+B2

5.09R0BE+B0
7. 10D29E+B8
4.11206BE-866

7 .DBEABE+BA
9.20660E+00
1.25000E-83

6. DBEBAE+ER
1.43B0PE+81
2. 3000PE-B5

5.0P00BE+RB
5.25006E+E0
1.83B6BE-D4

7. BGBDBE+AA
8.580BRE+0A
1.38609E-63

4.33880E+01
4.28000E-+82
4.7B06BE+EE

3.6BRGRE+B ]
3.84000E+AA
3.68PE0E+RE

5.96000E+81
1.08100E+82
1.42486E+81

3.200BBE+G1
2.17180E+B1
6.42880E+80

3.43080E+01
3.9700BE+60
B.665BOE+DA

1.49B808E+83
5.11838E+82
2.72886E+81

8.90800E+88
3.00096E+919
1.25297E+81

2.4970RE+22
1.88570E+82
2.599368E+81

7 .GOBBBE-+3 )
2.75980E+31
5.82756E+1

9.208906E+90
2.9190BE+aY
B .BGaRaE+ag

1.78860E+@3
4.00800E+00

6.90008E+60
4.0B0B0BE+00

230BE+82
A0BBE-+88

2.2
4.4
9.66000E+01
4.n002IE+B0

6.7BBERE+AA
4.00P00E-+20




21

23

24

23

RANCHOD SECO DIFF. STATISTICS FROM DATA3

KM : 1=180,2=200,3=488, 4=800; GASES: 1=5F6,2=F12:ALL TESTS

VARIABLE LABELS...

IDENT.
RC P-/OR
® M

2.11106E+03
6.51400E+01
1.00808E+82

2.21188E+83
2.18686E+81
1.00860E+02

2.31188BE4B3
7.64300E+81
1.6BB36E+92

1. 1Z8BBE4+82
9.225BBE+B1
1.0B2BOE A2

2.12800E+B2
5.55568BE+B3
1.606800E+02

STAB 1-7
RY M-P
cya

7.0BG058E+A0
1.26590E+91
5.81088E-84

4. BB0RRE+a0
4.18886E488
4.91000E-84

&.300a0E+B8
1.356580E+91
4.27008E-84

i.000BEEBO
1.5208CE+08
S.B560PE-B6

7 .BB23RE+BE
6.7ZBERE+RB
6.68060E-04

sY
RZC M-P
SA16-5AP

5.860B8E+81
9. 39000E+00
1.8600BE+E 1

3.20000E+8 1
5, 29000E+00
2. BPBCBE+00

5.43088E+81
9.7 40BBE+88
B.66888E+20

4.11088E+01
2.7816BE4101
3.0286BE+BY

2.69099E+81
1. 1490BE+88
1.29288E+01

sz CIC
RZI MP
SYA/SY

2.17000E-+D 1

5.44000E+20

4.68580E+681

2.4608BE+01
5.z0000:+00
3.85604E+81

2.25888E+01
5.94880E+08
B.000B0E+08

3. BNBBOE+A2
6.B6500E+0 1
9.20677ED1

1.38806E+02
1.14900E-+08
6.81888E+81

5Z IMP
HR

1.26088E+01
4.880BGE+B9

2.42000E+a1
4.0PBA%E+80

1.3780BE+81
4.608880E+09

8.55880E+82
1.85680E+01

1.61080E+81
1.85880E+01

26

27

28

29

3.12888E+B2
6.943088E+81
1.00888E+82

4.1286BE+82
5.24780E+82
1.00600E+82

5.12686E+82
1.42508E+82
1.BEBBBE+G2

6.12088E+02
1.62408E+81
1.68B800E+82

7. 12808E+52
1.376E8E+B06
1.0668BE+A2

7 .006063E+E2
8.73000E+00
5.47808E~-85

7 .0BP80E+8)
9.52680E+048
1.87BEBE-04

7 .2BReeE+08

8.558B0E+68
2.648RBE-24

4.56908E+00
2.65988E180
5.20880E-04

1.0BBSBE+E0
1.210600E+88
9.35888E-85

3.49000E+81
3.35388E+01
7 .3400BE+00

3.81088E+01
2.82408BE481
2.72800c+00

3.42008E+81
9. 14088E--00
2.27609E+81

2.12066E+81
3.83088E480
1.72660E+80

3.26080E+01

3.86000E-81
6.12088E-81

168

5.34860E+1
3.1256PE+01
2.91478E+01

1.2478BE1B2
2.1760BE+81
8.94510E+08

4.87880E+01
1.41706E+B1
8.33851E4+01

1.78006E+81
6.219P0E+808
4.66626E401

1.61080E+21
1.63608E+01
2.35221E+01

1.45508E+4+62
1.850BRE+A ]

1.81288E+82
1.85090E+01

6.5200PE+81
4.06PYPE+B0

2.8988RE+81
4.P900BE+08

5.73608BE-+81
4.00800E+08



31

32

A
[43]

34

RANCHO SECD DIFF. STATISTICS FROM DATA3

X(M):1=l@8,2=268,3=4B@,4=8@@;GQSES:1=SF6,2=F12;9LL TESTS

VARIABLE LABELS...

IDENT.
RC P-0OB
X (M

8. 1200BE+92
1.21308E+B2
| .BBBBRE+D2

9.12888E182
7.8210BE+61
{.08880E+B2

1.01Z2BGE+B3
2.31466E+01
1.006R0E+82

1.11288E+83
1.73488E+61
1.ACBBBE+02

1.2128BE+83
9. 15808E+81

1.OPRIBE+BR2 .

[0
o

38

48

1.31208E183
3.62268E+81
1.08828E+82

1.4120PE+03
2. 23560E+02
. 1.BEOBBE+G2

1.5120BE+8B3
1.544B8E+02
1.00BBBE+E2

1.6128RE+R3
1.5518BE+82
1.0988BE+82

1.7126BEB3
4.99808RE+R ]
1.0BRBAE+HER

STRB 1-7
RY M/F
cu-a

7 .60800E+20
1.88860E+81
4.02008E-34

4.B0BOBE+0A
3.680R0E+808
1.27rBa8E-84

6. 80pBRE+08
4.82690E 484
1.556B0E-B4

5.002GRE+DA
6.82089E+38
8.48B6PE-84

5.00060E+00
6.G60OBE+£8

-1.2708RE-B4

5.006BPE+DR
3.82060E+DG
1.54006E-B4

7.DPBERE+El
1.34000E+81
l.41880E-B3

4.68060E-+00
°.0D0BBE+RE
2.29088E~04

5.6D63BE 88
9.716B3E+06
&.22B50E-B85

7. 00BB3E+0a
7. 63088E+08
5.876BRE-BE

sY
RZC M-P
SA16-5AP

4.32088E-+31
8.43800E+89
7 . GORBRE+DG

2.34880E+81
2.15186E-+a1
2.E65009E+90

1.93880E+81
2.3630854+81
4. 12800E+08

3.670BOE+A1
3. 2600PE-+08
3. 14008E+09

- 4.068B8E+8 1

1.77308E+01

4.42000E+00

2.33080EH21
1.3558BE+81
J.6488BE+39

5.3600BE+01
6. 49BROE+5D
3.92006E+00

4.80906E+81
1.76288E-+81
3.9608BE+80

5.9208BE+01
5.3900BE+81
4.7B00RE+BB

3.850ABE+9 |

5.6620BE+E1
3.68P8BE+00

169

2.72815E+81

82 CIC
RZI MP
SYR/SY

2.87068E4+01
9.7 180BE+D8
2.2B431E+81

S.41803E+81
1.98468E+01
4.51753E+081

1.5066PE+81
1.4P99BE+8 1
2.67474E+91

1.14B00E+B1
2.93088E408

2. 14465E+81

8.86008E+81
2.31300E481

Sz IMP
HR

2.40008E481
4.DBoOBE+ER

£.9406BE+81
4.80000E-186

4.93000E+91
4.0080BE+B0

1.83000E+81
4.00000E+80

5.340PBE+81

4. BRODEE-+EH

2.95080E421
2.33600E4+91
6.96550E401

J.6980RE+B1
5.06068E+BB
9. 16358E+00

1.55960E+82
1.75888E+81
4.98684E4+81

1.87160E+82
J.8180BE-B1
1.98952E+01

1.768000E+31
8.7267BE+82
1.51172E+81

5.5080854+a1
4.08800E+50

1.17088E+81
4.00PBBE+R0

4.BEUARE+a 1
4.030680E+08

1.3438BE+82
4.808080E+08

2.01538E+83
4.80680E+80




41

43

44

45

RANCHO SECO DIFF. STATISTICS FROM DATA3

X(M) :1=188,2=208,3=488, 4=808 ; GASES: 1=5F6,2=F12;ALL TESTS

VARIABLE LABELS...

IDENT.
RC P/OB
X (D

1.8128BE+33
2.57800E+82
1.06688DE+DZ

1.51200E+83
1.147BBE+B2
1.60800E+B2

2.012B8E+83
1.27BBBE+B2
1.BOBEPE+B2

2.112683E+83
7.6978BE+G 1
1.08608E4+82

2.21260£+83
3.19880E+81

46

47

48

49

50

1.B2000E+A2

2.3128PE+03
2.11988E+82
1.8BEBBE+E2

1.21688E+82
3.2070BE+81
2 .0B88RE+E2

2.2188BE+82
8. 1548BE+82
2.8808eE+0D2

3.21888E+82
1.8680RE+32
2.800ARE+B2

4.21i880E4+82
B.80608E+86
2.00BBRE+BZ

STRB 1-7
RY M-P
cu-a

£.BB00BE-B0
1.172680E+01
€.53080E-84

5.800B0E+88
5.92880E+90
4,78PBBE-B4

7 .0ABEBE+88
§.9688RE+G0
4,24088E-04

7. 59660E+20
1.29888E+81
1.46880E-B4

4.60888E+09
2.2963BE+00

2+.65088E-64

6.B26R08E100
5. 4RpBAE+DA
2.576060E-B4

1.00086E+88
1.16886E+63
6.52888E-056

7.080008E+08
5.57BBBE+B0O
1.24808E-85

7 .0BEBRE+8Y
7 .87000E+RB
5.62000E-05

7 .0BUBBE+DE
0. COBGOE+D0
0.6ABINE+08

sY
RZC MP
Sa16-5AP

<4.690BBE+A1
7 .62600E+28
1.4248BE+81

2.61080E+81
2.31280E+81
6.42003E-+00

3.5600BE+81
1.15280E+21
B.BBOBRE+3D

5. 19986E+8 1
1.59700E+B1
1 .86008E+81

1.83600E+81
8.960B8E+60

2. 0000BE+ED--

3.76088E+A1
9.0508BE+0B
g.00006E+00

5.8608BE+A1]
{.89706E+D1
3.82000C+08

4.54p88E+81
i.45360E-+82
1.29200E-81

5.98800E+81
1.0395pE+82
7 .B4808E+B8

4.6a080E+08

B.AB06oE+EE
2.72088E+0R

170

5.47749E+081

sZ CIC
RZI M-P
SYR/SY

4.11880E+81
6.92080E+88
3.88434E+01

7.53988E+01
8.4PB6BE+A0
4.45656E481

2.100B5E+81
6.26060E+00
9.00890E+80

2.6608BE+81
1.76108E+01
4.49843E+01

4.25080E4+81
1.186B0E+81

sZ IMP
HR

1.6B00BE+G1

 4.06BBPE+BD

1.8488BE+81
4.88008L+80

1.4500BE+A1
4.08668E+09

4.87888E+81
4.800008E+806

2,740B0E+01
4., P0GEOE+0B

3.13600EB1
1.50GH0E+2
8.889BaE+88

5.57FaBE+A2
2.83400E+81
1. 16392E+32

5.887ADE+A2
1.39610E482
6.42720E481

4.21800E+52
2.3390PE+21
2.96694E+01

8.00RBGE+E0
8.800805+00
6.8038RE+B8

3.48000E401
4.000BOE+88

B.33188E482
4.300BBE+81

5.65408E+82
4.20088E4+81

9.47800E+81
4. 3006G0E+B1

8.88000E+20
4.380098E+31



51

52

53

54

39

RANCHO SECO DIFF. STATISTICS FROM DATA3

X(M):1=188,2=-208.3=400, 4=808; GASES: 1=5F6,2=F12;ALL TESTS

VARIABLE LABELS...

IDENT.
RC p-OB
X

5.21888E+B2
2. 195600E+82
Z.80000E+82

6.21860E+B2
1.168080E+81
2.0800BE+R2

7.21B8BE+B2
1.5808BE+B0
2.0080BE+D2

8.21208E+02
2.32000E+62
Z.6B0eBE+82

9.21PPBE+82
7 .3658BE+8 1

2.000RBE+B2

36

37

58

59

€8

1.9218BBE+83
4.28700E+01
Z.000BRE+B2

1.1218BE+83

2.72900E+81

-2.68D6RE+82

1.2218BE+83
1.56500E+82
2.80008E+82

1.32100E+83
1.48580E+83
2.00BOPE+D2

1.42198E+83
2.38500E+82
2.0000RE+02

STAB 1-7
RY MP
cu-a

v .BB0ABE+OG
5.52060E+86
4.6300BE-B5

. 4.008BBE+26

2.59800E+88
2.200BBE-B4

1.p08BBEE+29
5. 18008E-01
1.35000E-04

7 . BBBARE+38
5.51090E+80
4, 38080E-B5

4.060BBE+0B
2.7860RE+88
3.31PBBE-B5

6.800PBE+BH
4.96060E+88
2.3700PE-B4

5.60PPRE+ED
3.82000E+00
1 .6BBBBE-B4

5.80008E+08
3. 45POBE+80
2.790ABE-85

5.0060BE+E0
3.86060E+DG
2.94B80BE~B6

7 .BOBBEE+08
1.74208E+01
4.2608VE~PS

sY
RZC MP
SRAi&-5AP

4.56088E+81
4. 120BBE+68
2.27600E+81

4.57000E+A1
3.7 108BE+88
1.72680E+00

4.110680E+81
1.27PBRE+E0
6.1200PE-A1

4.1980BE+81
3.31908E481
7. 6BBOOE-+HAD

4.2600BE+8 1
2.2590BE+81

2.65088E+00..

3.7700BE+@1
1.4916BE+81
4. 120PBE+08

4.36008E+81
1.22200E+01
3. 14086E+08

3.55006E+a 1
4. 16908E+81
4. 420ABE+068

4.4200PE+8 1
4.20638E+02
5.64088E-+00

1.32400E+82

5.7630PE+A 1
3.92000E+08

171

5.61868E+81

SZ CIC
RZI M-P
SYa/ssy

1.86008E+82
3.77208E+81
7. 27060E+81

3.16260E+81
3.72000E+80
3.40807E+B1

3.73000E+81
1.54PBRE+89
3.36298E+a1

1.34408E+82
4.2830BE+91
4.83652E481

1.92B0BE+D2
2.6568BE+91

5z IMP
HR

1.52808E+82
4.00600E-+00

3.17600E+a1
1.85000E+81

5.69000E+9 1
1.85608E+01

1.73466E+D2
1.85000E+31

2.25788E+B2
4.3800BE+81

6.84006E+01
8.860PABE+BY
2.46815E+91

7.7GOBBE+]
7. 1986BE+A0
3.25303E+81

2.64700E+82
4.57209E+81
5.08813E+81

2.67 10BE+83
3.8573BE+D2
S.76371E4+01

2.33408BE+82
1.359400E+31
6.6867BE+28

3.56000E+81
1.85800E+21

4.5609BE+8 1
1.850BBE+B1

2.30830BE+82
1.85006E+81

 2.4495PE+83

1.85888E+21

3.64000E+81
1.85008E+@a1




71

72

73

74

=

RANCHD 5ECO DIFF. STRTISTICS FROM DATA3

XM :1=180,2-200,3=-490,4=000;GASES: 1 =5F6.2=F12;ALL TESTS

VARIABLE LABELS...

IDENT.
RC P-0B
X M

2.2280PE+B2
1.8210BE+83
2.08008E+02

3.22888BE402
3.21506E+A1
2.0603BE+82

4.22080E+02
2.89566E+83
2.98090E+92

5.22886E+82
1.5¢77a0E+92
2.60883E102

6. 2200BE+B2
1.1358GE+81

4=

78

79

80

7. 22688E+D2
1. 18000E+B6
2.03980E+02

3.2208AE+02
5.77B30E+00
2.08880E+82

9. 2208PE+B2
5.75880ED]
2.BBBRAE+A2

1.82288E+63
2.80388E+81
2.B6A8BEB2

1.122008E+83
5.49688E+88
2.80888E+82

2.00BBRE+HEZ .

STRAB 1-7
RY MsP
cu-a

7 .0PBEBE+AB
8.5UP6BE+39
5.588BRE-B6

7 . BBRRBE+A0
9.7380BE+B6
3.16088E-84

7 .0DBPPAE+Da
6.33008E+8A
3.510BAE-66

7 .00POBE+AB
6.970G8E+08
5. 1488BE~B5

4,00a88E+88
3.12BBRE+20

2.14088E-84

1.808689E+808
1.84860E4-88
1.828B0E-B84

7 . GIBOUGE+EY
5.14B08E+88
1.76688E--83

4.0000BE4-BH
4.81698E+28
4.24B8BE-85

6.00R6BE+88
£.870BBE+EE
3.5A8ERE-B4

5.0000BE+B6
4.7 |BBRE+B8
¥.9308BE-04

sY
RZC ™MP
SA16-50P

6.76EB0BE+A]
9.92208E+81
1.29200E+01

7. 3960BE+D ]
6.42880E+38
7 .84008E+80

4.81008E+81
3.97608E+32
2.7200BE+B0

5.30800E+81
3.15800E4101
2.27688E+81

4.78880E+81
2.55880E+a0

1.72696E+A8

5.23888E+01
9.P8386R2E-G1
6.1280BE-81

3.91808E+01
1.75068E+88
7 .6B800RE+EE

6.130BBE+81
i.18188E+491
2.65889E+88

5.22088E+81
B.1708BE+08
4. 120606E+88

5.37BBYE+81
1.12608E+88
3. 14989E+88

5z CIC
RZI MsP
SYR/SY

4.9168BE+02
2.08400E+82
4.31649E+81

2.50080E4+01
3.37BoBE+08
2.39606E+0]

1.24680E-03
4,65500E+02
1.2¢714E+01

1.27780E+02
2.8908RE+A 1
9.69865E+81

2.17888E+91
3.660%8E+89
3.25069E+81

sZ IMP
HR

8.4390BE+D2
1.850R8E+01

1.36800E+01
1.85088E-+a1

1.88540E+83
1.85080E+91

1.165BBE+B2
4.00099E+88

3.11888E+81
4.00880E+08

2.6300PE+81
1.1408BE+08
2.64280E+81

7. 16BBBE+ED
1.14P68E+80
4.38987E+81

. B24PBE+A2
1.44106E+81
3.98536E+01

3.31988E+81
4.3008BE-+00
1.78253E+61

7. 10068E+80
1.17868E+0@
2.64128E481

3.34080E+31
4.0000BE+00

4.68888E+08
4.68000E+68

1.22508E+482
4.20008BE+20

1.74088E+8 1
4.06000E+a0

7 . SBRERE+EA
4.800000E+06



91

84

95

RANCHO SECO DIFF. STATISTICS FROM DATAZ

X(M):1=18@;2=2BB;3=4@B,4=88@;GQSES:1=5F5,2=F12:QLL TESTS

VARIABLE LABELS...

IDENT.
RC P-0OB
X D

2.22200E+83
£.4380BE+81
2.0886BE+A2

2.32280E+83
2.44888E-+82
2.00808E+e2

1.3100BE+82
8.65RO2E+E0
4. 0BRGBE+82

2.31868BE+82
1.26268PE+52
4.PB80BE+22

3.Z108BE+82
7.97200E+61

4.690088E+82.

86

97

58

38

188

4.3 1688E+H2
1.B3188E+03
4. BRROBE+B2

3.3100BE+82
3.77508E+83
BOBBRE+B2

4.
6.310B0E+E2
9.68RE0E+ED
4.80R8BE-+G2
7. 31886E+82
6.80260E-81
4.69800E+82

8.31868E+82
3.33080E4+81
4.06800BE+82

STAB 1-7
RY MP
cu-Q

4.00200E+00
4.526a89E+00
|.60039E~84

£.0P00BE+EH
3.68BABE+20
4.15088E-85

1.68888E+8Y
1. 1380BE+05
5.3608BE-96

7 . OBDBOE+aH
6.39088E+80
2.42060E-95

7 . 6GRBOEaH
5.01000E+88

3.82086E-05-

7 . BBEDBE+85
7 . 4200EE+68
Z2.96000E-86

7 .6BBRVE+80
8. 680662E+5a
4.63090E~-85

4.60PEBE+D0
2.618BRE+50
7 . B4PBUE-B5

1.0a62BE+G5
S.28008E-61
6.8708BE-85

7 . 0OBABE+2p
6.63200E+09
9.17868BE-85

5Y
RZC M-P
SA16/5AP

6.920095481
3. 16POBE+ER
2.0R360BE+09

7.36B8BE+61
2.65009E4+61
8.00088E+0p

1.B6BUBE+R2
9. ARBBVE+BY
3.02800E+80

9.33900E+5 1
2.6218BE+81
1.29280E+01

7.3206B0E491
2.31188E+81

-7+84800E+05-—

1.98400E+92
1.73240E+82
2.72088E+98

8.0808BE+00
4.6128BE+91
2.276BBE4B1

¥.5600BE+a1
3.08890BE+A0
1.72B80E+A0

8.650a8E+81
1.10006E+06
6. 12008E~01

9.688A0E+D 1

1.26360E4+81
¥ .6000BE+08

175

SZ CIC
RZI MR
SYA/SY

7. 74000E+8 1
5.41080E+89
2.61895E+01

E.31060E+91
2.57098E+9 1
8.80B880E+0P

6.57089BE+02
7 .67BB0E+0P
1. 15982E+02

1.86188E492
1.98600E+8 1
5.6373BE4+91

1.64188E+02
1.59366E+01

SZ IMP
HR

4.6O0BOE+D1
4.0008BE480

1.04200E+02
4.0600BE180

9.60300E-92
4.30000E+8 |

1.41668E+02
4.30800E+D |

1. 1359BE+02
4.30000E+8 |

4.36085E+0 1

1.23008E+83
1.39720E492
1.82148E81

0.60006E+88
2. 15268E+81
8.00900E+20

4. 75000E+8 1

3.49806E+80
3.78473E481

8.8Z088E+81
7. 200B8E-a1
2.88822E491

8.97808E+81
5.05600E+80
3.19616E+81

3.92006E+p2
4.30000E+81

1.5288PE+82
4.00000E+00

5.37BOBE+R1
1.85089E+01

5.36000E+81
1.85006E+a1

3.59080E+81
1.8598RE+81




141

142

143

144

145

RANCHO SECO DIFF. STATISTICS FROM DATA3

®(M) : 1=100.2-2080,3=480, 4=860: GASES: 1=5F6,2=F12;ALL TESTS

VARIABLE LABELS...

IDENT.
RC P-0OB
w (M

3.41060E+82
2.022BPE+81
B.BDBBGE+B2

4.41688E+82
4.27580E+82
B.96503E+B2

5.41008CE+02
1.95300E483
£.88068E+B2

6.4120BE+82
1.31186E+81
B8.00PA0C+B2

7.41088E+02
3.3066R8E-01
8.0988RE+B2

STAB 1-7
RY M-P
cur@

7. B000RE+08
5.14BBBE+BD
4.76B0A0E-B5

7. 29080E+68
3.73p0BE+0A
2.25606E-06

7 .BA0EBE+D8
8.8009BE+00
4.StBa0c-a7¢

4,00606E+88
2.89000E+90
1.65000E-85

1.08080E+88
8.7oBBBE-A1
2.82838E-8B5

g8Y
RzC M-P
SA16/8AP

1.414808E+B2
5.940B0E488
7. 84809 +88

1.825a8+02
1.36588E+82
2.72008C+00

9. BnBbBE+38
8 .8B00AE+D8
2.276HB2E+A 1

1.603808E+82
5.878003AE-+28
1.72000E-+29

1.50488E+82
4.20880E-81
6.12060E~01

sZ CIC
RZI MP
SYA/SY

7. 13000E+81
3.54980E480
4.66848E+01

1.63380BE+83
1.15026E+02
1.84720E+01

B.00060E+20
8.889P0E+D8
8.0PY0BE+ED

1.55688E-+32
4.54980E4+88
3.14935E481

1.15299E+82
3.80880E-81
2.98586E£+01

SZ IMP
HR

4.73888E+81
4.30080E+01

1.38020E4+03
4.360980E+a1

8.83080E+00
4.08008E+20

1.28388E+02
1.25000E+81

1.B4888E+02
1.850PPE+01

146

147

148

149

158

B.419BBE+82
4.91188E+81
8.00PABE+B2

9.41B90E+A2
5.3828BE+81
8.9808BE+B2

1.84188E+83
3.P9588E+D1
§.0P688E+02

1.14108E+83
2.73980E+A1
8.60DBBE+E2

1.24108E+83
5.874BBE+81
8.6BGARE+B2

7 . BOBERE+DE
4.980PBBE+2D
1.96090E-B5

4.00086E+00
2 .08B0BE+ED
4.62000E-B6

6. B0PYE+3a
3.290BBE+9B
3.11pB0BE-835

5.56000E+00
2.374apE+ae
1.35680BE-85

5.00000E+88
2.42086E+88
8.42000E-86

1.37B8BE+D2
1.B868BE+81
7. 60POPE-+BA

1.1568BE+B2
2.47SBRE+a1
2.65004E+00

9.84000E+@ 1
1.58780E+01
4. 12000E+08

9.6968BE+01
1.1180BE+81
3. 14000E+80

9.8900BE+B1

1.9458BE+81
4.42060E+08

180

1.38288E+82
S.88006E-100
4.87660E+HA1]

6.55980E+B2
2.58560E+81
6.72843E+81

1.8086BE+02
9.43BB0E+EH
3.34422E4+81

2.8358BE+02
1.15788E-+81
4.75556E+01

3.54800E+82
2.18880E481
6.353876E+B]

1,135608E+62
1.85008E81

6.85888E+82
4.390008E+01

1.13209E-82
1.850B8E+01

2.1868BE+82
1.85086E+A1

3.82260E+82
1.8500BE+D |



151

133

154

155

RANCHO SECO DIFF. STATISTICS FROM DATA3

XMy :1=188,2-2008,3-400, 4=800; GASES: 1=SF6,2=F12;ALL TESTS

VARIABLE LABELS...

IDENT.
RC P-0B
® O

1.34188E+83
2.967BOE+B3
8.B0000E+82

1.44108E+B3
1.2688BE+82
8.28PBRE+D2

1.54188E+B3
2.83208E+81
8.80080E-+02

1.64100E483
B.86083E460
8.6PBBBE+BZ

1.74106E+83
4.54106E+81
£.b8BrkE+a2

STAB 1-7
RY MP
Cu-a

2 .0989BE+B8
8.60060E+08
1.48B8BE-87

v .BBeGBRE+e0
3.66886BE4+89
7.64BB3E-B6

4.80088E+66
2.85000E+BE
7 .G4BBBE~BG

S.BuBABE+E0
8.808aBE+a0
B.DEBOBE+BA

7. DPOGGE+EB
3.5108BE+GB
2.17BBEE-85

5Y
RZC M-F
SA16-SAP

B.80000E-+B8
B.0600RE+BH
5.64069E+88

1.81286E+82
1.2516RE1B1
3.92D0BE+88

1.5818PE+B2
1.55488E+81
3.5800BE+B8

8.0006RE+00
B.B800PRE+RE
4.7BBBBE+08B

9.66686E+G1
1.258586BE+01
3.600B8E-+80

5Z CIC
RZI M/P
SYA-SY

0.090E0E+20
9.95006E+20
8.000BBE+RG

4.35300E+02
3.43108E+01
2.84231E+@1

4.11700E+82
9.94900E+08
7 .358B85E+01

8.06080BE+20
8.00a66E+a0
8.0DRRIE+DE

2. 26600E+32
1.2658BE+81
2.78535EHa1

Sz IMP
HR

8.8000BE+00
1.85680E+81

4.11760E+02
1.B5009E+B1

2.63500E+82
1.8500BE+31

8.00000E+80
4.6980BE+DA

1.51880E+82
4.0BBBBE+DA

156

157

168

1.84168E+83
3.37BBBE+A3
B.&8828c+82

1.8418BE+83
5.F6EBAE+G]
B8.860BBE+D2

2.841BBE+83
7. 48363E+81
S.pBEBYE+HEZ

2.14100E+83
7 .880BBE+E1
B.BYBBBE+B2

2.2418BE+B3
B8.45188E+81
B.08B0BBE+R2Z

6. BZDAGE+AE
0.GORBBE+00
2. 80PORE-B7

S.08nA0AE+0a
&.35680E+08
7.4186RE-B6

7 .BReeaE+6e
3.67B9EE+EH
{.308B6BE-B5

7. BenB6E a8
6. 143B0E+08
1.22688E-RS

4.90088E+88
3.85888E--80
2.5608BE-BS

8.bBaB6E+0D
0.88000E+08
1.42486E481

2.68960E+82
1.42900E+81
6.42888E+86

1.88980E+82
1.53568E+81
B.6BBOBE+E0

1.638BBE+B2
3.62800E+81
1.868B8E+H1

1.71588E+82

2.42006E+81
2.DbOPBYE+ER

181

8.00860E+20
8. 00BRARE+
8.8000BE+IR

<.60B8BE+82
9.65000E+008
3.61124E+81

1.84200E+02
2.82200E+01
2. BOBEBE+AR

1.50188E+82
1.28800E+@1
8.885435E+91

6.413BBE+82
2.73680E+31
3.42288E+81

8.86pPABE+08
4.P8098E+80

1.64600E+02
4.0P802E+20

2.427BBE+82
4.080082E+20

1.54680E+82
4.0B0PRE+DE

7. 256BBE+B2
4.6090BE+B8




161

163

164

165

RANCHO SECO DIFF. STATISTICS FROM DATA3

KM :1=100,2=288,3=400.4=B08;GASES: 1=5F6,2=F12:A6LL TESTS

VARIABLE LABELS...

IDENT.
RC P./OB
X (M

2.34190E483
1.92588E+83
5.080GRE+AZ

1.4208BE+62
3.50600E-01
8.6BEBRE+G2

2.42006E+02
2.46280E+62
8.P600BE+82

3. 428B80E+02
3.34906E+00
B.0BBRLBE+E2

4.42088E+02
5.35180BE+01
8.00888E+82

STRB 1-7
RY M-P
cusa

6.PB0ARE+DR
G.00898E-98
S.806e8E-a7

i.00898E+08
1 .69028E+06
1.960PBE-DS

7 .B208BE+90
4.5838BE+88
3.9188B0E~-B6

7 .008EOE+PP
9.82066E-+08
2.88e38E-84

7. BB858E+an
S.81eenE-+82
1.81080E-85

sY
RZC MP
SR16/5AP

9.08B0RE+ED
B.003208E+9A
0.08008E+R38

2.9258BE+82
4.088808E-01
3.02800E-00

1.349008E4+02
4.48660E+B 1
1.29280E+01

2.782089E492
1.1788BE+B0
7 .84PBRE+EY

1.59968E+02
9.88006E+B0
2.720BBE+BD

8z CIC
RZI M/P
SYA/SY

9 .080800E-+00
9.ABvBRE-+IA
8.80090E+26

1.18386E+82
2.10080E-81
7.57612E481

5.38380E+02
5.82900E-+01
7.B277SE+81

1.46006E+81
3.4808BE-91
2.12910E+81

1.18680E482
9. 17 pE6E-+08
1,24821E+81

sZ IMP
HR

8.060006E+20
4.080B8E+80

5.23080E+81
1.85088E+81

€.03508E+02
1.85808E+81

4. 1B6ABBE+DB
1.85600E+31

1.188068E+02
1.85000E+2 1

165

167

168

169

irae

5.42080E+02
B.8EGBAE-B1
B.BBOABE+EB2

6.420BEE+82
2.14688E+06
B.PCBBRE+B2

7.42000E+32
1.48899c-81
8.03660E+62

8.42800E4+02
4.60868E-01
8.00B868E+82

9.42B80E+B2
1.70308E+A 1
£.60860E+B2

7 .8BBHBE+RD
6.810PBE+BO
1.93865E-83

4.000AZE+BY
4.338RPBE+B8
1.01600E-84

1.60p20C-+60
1.39006E+0@
4.77008E-85

¥ .DBARBE+A8
9.15668E+08
2.888paE-83

4.60800E+80
3.83086E+80
1.2ra8eE-85

2.2026BE+92
2.20000E-31
2.27CBBE+G 1

2.49608E+832
6.16068E-81
1.72886E186

2.4848BE1+82
v .B888BE-B2
6.12080E-81

2.51588E+82
7 .60800E~-82
7. GODABE+DD

2.12688E+32
3.11888E+00
2.65000E+08

2.7BRGRE+28
i.l1e2epE-B1
7 .DR435E+01

1.61008E+81
4.960P6E-21
2.89825E401

1.8526BE+01
1.0088BE-B1
1.86882E+21

B8.88660E~B1
5.08000E-B2
2.21739E-+H01

B8.23000E-+81
4.456800E+BE
3.65854E+81

1.30BERE+BE
4.B008BE+B8

1.3188BE+B1
4.608B0E+00

2.7B0BBE+A1L
4.06060E+68

6.06000E-81
4.0P600E-+88

1.17966E+82
4.0DBBVE+E0



171

172

173

ir4

RANCHO SECO DIFF. STATISTICS FROM DRTA3

X(M): 1=188, 2=200.,3=400, 4=800; GASES : 1=5F6,2=F12;ALL TESTS

VARIABLE LABELS,...

IDENT.
RC P-0B
XM

1.04208E+83
2. 17890E+81
5. POBABE+D2

1.1420BE+63
7 .86B6RE-G1
B.00UBRE+B2

1.24286E+03
2.8449BE+81
8.69888E-+2

1.34260E+683
2.38788E+81
B.88B88E+82

1.4428BE+83
1.55866E+02
8.0BBERE+B2

STAR 1-7
RY M/P
Cu-Q

&.80006E-+88
6.52008E+00
4.4Z06RE-BS

5.668BGE+88
4.436885+80
9.45000E-64

5.800BRE+20
3.540808E+88
2.0908PE-85

D.00BBRE+EE
8.29880E+00
1.7388BE~B5

7. AD288E+B8
&.BUBOABE+AA
6.18808E-85

SY
RZC MP
5A16.75QP

1.89988E+82
3.9e668E+00

4. 12800E+80

1.812B8E+82
1.906665-01
3. 14688E+00

1.44780E+A2
£.8360PE+88
4. 42000E+88

3.38900E+R2
6.65008E+30
5.64080E-+08

1.893BBE+82
1.54360E+81
3.92888E+08

5z CIC
RZI MP
SYassY

4.7800BE+@1
3.32080E+88
1.67118E+81

3.5000BE+88
1.86880E-B1
2.54312E+81

1.24306E+82
3.78800E+00
4.45286E+81

1.21760E-+02
2.55003E+08
2.44232E+01

1.851G6E+22
2.20800E+81
1.51950E+81

8% IMP
HR

3.50060E+81
4.06000E+08

3.20000E+08
4.0B086E+80

1.85300E+82
<. 89009E+98

5.25000E+8 1
4.88090E408

2.72186E+82
4.8P260E-+08

176

177

178

188

1.542802+083
1.1630BE+81
B.68BABE+E2

1.64288E+83
B.82rBBE+B1
8.00880E+02

1.74200E+83
1.459ABE+B1
8.00BUBE+D2

1.84260E+83
2.B3580E+E2
B.80B838E+E2

1.94288E+63
2.8058BE+B1
8.58080E+B2

<4.80RBBE+20
4.2166BE+00
i.668B8E-65

5.0088BE+30
3.2600BE+20
4.84P80E-B6

7 . GBROOE+G6
6.2606BE+08

. 6.6DB08E-85

6.B0260RE+OR
9. 1208BE+88
2.51086E-06

5.00080E+0E
5.95686E+08
1.42800E-85

2.33488E+02
3.58003E+08
3.5800BE-+8a

1.33200E+82
3.1880BE+A1
4.7A0BPE+2E

1.72200E+82
Z2.51080E+88
3 .6B00RE+E8

2.5G96RE+92
2.51Z0BE+81
1.42486E+0 1

2.45186E+82
5.76E60BE00
6.42006E+68

1.85480E+82
2.77366E-+28
5.P8504E+81

5.80208E+02
2.7136BE+B1
5.17832E+21

3.0108BE+01
2.33800E+80
1.56812E+81

3.0168BE+B2
4.21208E+81
4, 16461E401

1.04800E+02
$.03808E+60
3.84484E+81

¥ .330B0E+81
4.0800BE+06

4.93780E+82
4.BABEBE+DA

2.8R068BE-H31
4.86900E1-80

5.054R8E+02
4.B60BBE+DB

9. 150608E+01
4.B00BBE+0B




184

RANCHO SECO DIFF. STATISTICS FROM DATA3

X(M):1=1889,2=200,3=400,4=B00; GASES: 1=5F6.2=F12;ALL TESTS

VARIABLE LABELS...

IDENT.
RC P-0GB
X 0D

2.84280E+83
3.1256BE+61
5.0BEBREFBZ

2. 14280E-+83
6.3338BE+81
B8.000BBE+RZ

2.24288E483
3.66188E+81
$.A0880E+82

2.34288E+83
2.5670PE+G2
8.8535888E+62

STAR 1-7
RY M/P
cu-Q

7.588088E+08
6. 15080E+80
3.82BYBE-B5

¥ . B605RE+E0
$.9188BE+E0
1.52808E-85

4.0PBBRE+E9
3.67699E+88
5.91850E-86

6.006835488

5.8698BE+88

3.84603E-86

Sy
RZC MP
5A16-5AP

.691BBE-A2
. 9BBGBE+DB
.B0PesE+Re

. 7268BE+82
. 42806E+89
. S6RBBE+R]

NS S AT

.B38B0E+82
.42BBBE+P8
. BEBBOE+0Y

L2l7enc+82
L 2E7BOE+D1
G . 20BBBE+38

X3N] NN

52 CIC
RZI M-P
SYRA/EY

1. 1880PE+32
5. 0900BE+00
5. PENPIE+B0

8.99668E451
6.40000E+00
5.08672E+01

1.96780E+82
9.978B0E+DB
2.888338E+91

3.985360E+02
3.1168BE+B1
8.008a0E+00

sZ IMP
HR

6.1186BE+81
4.08889E+00

7.68888E+401
4.00060E+00

2.64230E+03
4.0BBB0E+BE

3.72980E+82
4.0P386E+00
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APPENDIX E: Tests of Means and Standard Deviations

Student's t-Test

t=Q&-Y) /oy ({/n *1/0,)
where

c= | (nlsx2 + n285) / (n1 + n, - 2) ]%
and 0, =0,=0 is assumed

HO: Sample means are from populations having the same means

le Sample means are from populations having different means

F Test
_ w2 2
F = SX / S
where
s = [ &-R?/ (n,-1) 12 and
_ =12 3
s, = [ (0D / (my-1) 17

HO: Standard deviations are from populations having the same
standard deviations.

Hl: Standard deviations are from populations having different
standard deviations.

For the calculated t (or F) statistic greater than the t (or F)
value for 5% significance, hypothesis 1 (H,) is accepted. Otherwise,
with t (or F) less than or equal to the re%erence value, hypothesis
0 (H,) is accepted (there is no significant difference). The statis-
tic values for 5% levels of significance may be extracted from standard
tables of t and F by use of the number of degrees of freedom for the
particular populations being examined.

Reference: Alder and Roessler, (1964).
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61

62

63

64

65

RANCHO SECG DIFF. STRTISTICS FROM DATAS3

XM :1=108,2=200,3=400, 4=600; GASES: 1=5F6,2=F12;:ALL TESTS

VARIABLE LABELS...

IDENT.
RC P-0B
XD

1.52188E+83
2.1200BE+82
2.0B0BBE+E2

1.62198E+33
<4.28000E+82
2.06080E+D2

1.72188c+83
1.447BBE+D !
2.B8088BE+B2

1.82188E+83
9.55600E+62
2.POREOE+B2

1.92188E+B3
2.2860a0+82
2.B8088BE+82

STRAB 1-7
RY M-P
cu-a

4.0060RE+AA
3.80688E+00
1.15088E~-85

5.9008BE+400
3.47BBOE+RD
1.82008E-85

¥ .0068BE+00
5.72BY0E+20
7.B2BG0E-84

6.060R6E+85
1.42182E+81
1.B86888E-B5

5.0600RE+20
5.650808E+88
1.518BBE-B5

sY
RZC M/P
SA16-5AP

5.62000E+01
4.48600E4+01
3.98086E+DG

3.95008E+81
B.0478B0E+81
4.7000BE+aG

4.35868E+81
5.88080E+8@
3.6808BE+0@

1.12300E+B2
7. 1908%E+21
1.42480E+8 1

5.76RERE+8
5.9356BE+81
6.420B8E+00

§Z CIC
RZI MAP
SYA-SY

3.74508E+02
5.59506E+01
6.17782E+81

5.110008E+82
3.087200E+8 1
5.37460E-Ha1

2.35000E+8 1
2.57000E+88
1.891862E+81

2.912688E+82
6.54408E-+8 1
2.83B54E+81

3.76980E+82
4.55600E+01
5.83452E481

Sz IMP
HR

4.75600E+02
1.85000E+A1

7.908BRE+D2
4.7800BE+28

1.04880E+81
4.00PBRE+BB

2.650BPE+AZ
4.00008E+08

2.89Z00E+02
4.PP00BE+0D

66

67

68

69

2.02160E+83
4.79Z0%E+81
2.0866RE+B2

2.12188E+83
5.75SBOE+81
2.B6B0RE+02

2.22188E+83
S.38802E+08
2 .68BaBE+a2

2.3210BE+B3
3.387a8E+B2
2.000BBE+R2

1.22608E+32
8.54886E+85
2.PR0BBE+B2

7 .00RBRE+EA
¥ .5900BE+20
2.12088E-84

7. BB5B0E+BB
1.13680E+01
1.16886E-84

4.60P90E+38
3.610BBE+28
2.626088E-84

6.809B0868E+88
9.38868E+80
3.060060E-05

1.00888E+DB
1.26008E+60
2.51860E-85

5.77080E+D1
1.9388BE+81
8.86808E+80

8.6308BE+01
1.39320E+01
1.86B80E+B1

5.52086E+61
5.556080E+08
2.608b0E+aE

7.13888E+81
3.99068E+81
0. Bo0BBE+0E

6.34080E+81
2.87B08BE+81
3.92888E+60

7 .B50B0E+A1
6.42000E -0
8. bOnOEE--60

5.64608E+81
7 . 85908E-+30
4.86763E+81

4.7200BE+81
2.558PBE+80
3.27315E+81

1.61688E+62
3.G7400E+D 1
8.008B0E+20

6.088100E+82
5.8060D6E-+B@
1.875BBE+B2

2.6B89BE+A1
4.88808c408

3.18080E+81
4.80000E+00

2.20800E+01
4.800DBE+DD

1.4B8880E+82
4.PBBBRE-DB

2.00008E+a2
1.85008E+81




81

82

83

84

B5

RANCHD SECO DIFF. STATISTICS FROM DATA3

¥ : 1=108, 2=-200,3=-488, 4=800; GASES: 1=5F6.2=F12;:ALL TESTS

VARIABLE LABELS...

IDENT.
RC P-0OB
X (M

1.22298E+83
S.620BBE+B1
2.68088E+82

1.32288E+03
4,11900E+81
2.0808BBE+B2

1.42200E4+83
1.57588E+82
2.8DBpBE+B2

1.5220BE+03
6.17285E+a1
2.000086E-+82

1.62200E4+83
4.91188E+61
2.0pnARE-HG2

STAR 1-7
RY MsP
cu-a

S.6DOBAE+B8
5.05B06E+a8
4.5188R8E-85

5.60600E+50
5.04PB0E+06
1.66086E-04

¥ .BOPBRE+RE
1.38266E+81
6.45680E-B5

4,60808E+08
4.369806E+28
3.95080E-85

5.000R0E+BB
3.5000BE+88
8.8980BE-85

SY
RzZC M/P
SA16/50P

5.80008E+@1
3.2900DE+0 1
4. 42000E+88

5.746B0E+81
5.24900E+00
5.64008E+88

1.85008E+82
1.40088E+81
3.9206DE+D0

6.670080C+A1
1.68108E+81
3.58BDBE+0D

3.99000E+21
1.05580E+81
4.70888E+89

s2 CIC
RZ1 MP
SYR/BY

2.98908E+82
1.52006E+81
3.44222E481

3.236000E4801
8.24B0BE+89
4,.43826E+81

5.68000E+01
1.16088E4+81
8.43168E+80

1.42988E+82
1.42168E481
5.39054E+01

6.7886BE+D1
1.41308E+81
5.32872E+01

sZ IMP
HR

1.21788e+02
4.00000E+00

5.2300BE+81
4.pB0RRE+-BR

4.7000PE+E 1
4.860808E-+80

1.20888E+02
4.0806RE+88

8.97000E+8 1

4.68880E+80

86

87

B8

839

=1

1.7220BE+03
3.76300E+81
2. BBARPE+E2

1.82288E+83
5.13200E+82
2.808688E+82

1.922B0E+83
2.8178BE+B2
2.000BBE+D2

2.8226BE+53
3.32108E+81
2.0P8a3E+a2

2. 12200E+83
7.7r566BE+81
2.888r89E+a2

7 .0B002E+BO
6.560868E+D8
2.700BBE-84

&.B0DBAE+-Ba
1.18782E481
1.98060E-85

5.00BBBE--BA
5.93038E4+00
1.55068E-85

7 .66560BE+00
6.17888E+98
2.85880E-8B4

7 .BOBBYE-88
1.12908E+01
1.31880E-84

5.24080E+81
9.63000E+08
3.68080E+88

9.026888E481
2.61980E+01
1.42488E+01

6.75500E+81
4.59560E401
6.42000E+08

4.69000E+01
4.18960E+85
B.9EeEBE00

8.58B00E+A1

1.26080E+81
1.86888E+01

174

3.90806E4+81
5.56000E+28
1.58618E+81

1.B590BE+82
4.4000BE+61
3.56548E+01

2.9188gE+02
4.78488E+01
4.28976E4+81

1.66088E+81
5.49968E+00
8.86200E+09

5.12008E+01
6.99B00E+80
4.8959%E481

2.2588BE+81
4.68888E+88

1.7828B0E+82
4.80088E+28

2.93886E+82
4.60888E+00

2.23P90E+B 1
4.A600BE+80

2.83008E+81
4.80888E+898





