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ABSTRACT 

DISPERSION IN THE WAKE OF A MODEL INDUSTRIAL COMPLEX 

1:200 scale models of the EOCR reactor building and surrounding 

silo and tank buildings at the National Reactor Testing Station, 

Idaho Falls, Idaho were put into the Meteorological Wind Tunnel at 

Colorado State University for the purpose of studying the effect of 

building wakes on dispersion. Flow visualization was done and concen­

tration measurements were taken. The test program consisted of system­

atic releases from ground, building height, and stack height sources 

with no appreciable plume rise. The program was repeated for cases of 

moderately unstable, neutral, moderately stable, and stable conditions 

in the wind tunnel. 

Results show that the buildings significantly alter the dispersion 

patterns and the addition of any extra buildings or slight terrain 

change in the immediate vicinity of the building has a major effect. 

In the near wake region the effects of stratification were still evident 

causing slightly higher concentrations for stable conditions and 

slightly lower for unstable. Current dispersion models are discussed 

and evaluated that predict concentrations in the building wake region. 

A simple volume source model was found to predict reasonably well 

ground level con~entrations. No model was found to accurately predict 

concentrations from elevated sources. In agreement with earlier 

studies the major effect of the buildings was to enhance the dispersion 

in both the horizontal and vertical for ground level releases while 

elevated releases enhanced only the vertical. 
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Chapter 1 

INTRODUCTION AND LITERATURE REVIEW 

1.1 Introduction 

Both routine and inadvertent releases of hazardous materials or 

contaminants may occur at industrial sites. For example small releases 

of radioactivity are made when a buildup occurs in the working area of 

a nuclear reactor complex. The nuclear reactor plant itself is usually 

enclosed within a protective shell which is intended to prevent the 

accidenta.l release of radioactive pollutants into the atmosphere. How­

ever should a crack or lea.k develop in the shell large amounts of 

radioactivity could be released. This study deals with the fate of 

contaminants released into the atmosphere under a variety of release 

situations. 

1:200 scale models of the EOCR reactor building and surrounding 

silo and tank buildings at the Idaho National Engineering Laboratory, 

Idaho Falls, Idaho were put into the Meteorological Wind Tunnel at 

Colorado State University. Flow visualization used titanium­

tetrachloride as a visible tracer gas. Concentration measurements were 

accomplished using ethane and propane as tracer gases, and gas chroma­

tography techniques. The test program consisted of systematic releases 

from the base on the northwest face, center rooftop and the stack. In 

each case the release rate was maintained at low rates such that no 

appreciable jetting or plume rise was present. The program was repeated 

for cases of moderately unstable, neutral, moderately stable, and stable 

conditions in the wind tunnel. 

This experiment is part of a joint wind tunnel field investigation 

of diffusion in the wake of the EOCR building. It is expected that 

through a comparison of the results of these studies an important 
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contribution can be made as to the validity of wind tunnel measurements 

of diffusion. 

The remaining sections of this chapter discuss the relevant past 

experiments on flow and diffusion in building wakes. Chapter 2 reviews 

modeling requirements for simulating atmospheric motions and diffusion 

in the wind tunnel. The third chapter discusses the apparatus and 

various techniques used in performing the experiment. Chapter 4 

presents the test program and important results. Finally, Chapter 5 

discusses the conclusions that can be drawn from this study. 

1.2 Review of Flow and Diffusion in Building Wakes 

For sources on or in the cavity-wake region near a building the 

conventional Gaussian diffusion formulas tend to be highly conservative. 

These formulas were derived under the assumption of homogeneous, 

isotropic turbulence, and streamlines that are parallel to each other 

and to the ground. None of the above assumptions are valid in the 

cavity-wake region; thus, it is not surprising then that the diffusion 

formulas cannot adequately predict concentrations in such situations. 

To handle the effects of a diabatic surface layer Pasquill (later 

modified by Gifford) has arrived at semi-empirical formulas and a 

family of curves that relate the standard deviation of the plume width, 

in both the y and z directions to six stability categories. These 

categories range from extremely unstable to moderately stable conditions 

and are functions of insolation, surface wind speed and cloud cover. 

In evaluating values of sigma y and sigma z with distance no 

provisions were made for surface roughness affects. Despite this fact 

the Pasquill-Gifford values of sigma y and sigma z correlate 

reasonably well with field measurements in open, flat terrain. Other 
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methods are also available that predict sigma z and sigma y from 

lapse rate and standard deviation of the wind variation. 

The Pasquill-Gifford curves as used in this report (see Slade, 

1968) are by no means universal. Markee (as cited by Yansky et al., 

1966) derived a set of curves from diffusion experiments at the Idaho 

National Engineering Laboratory, Idaho Falls, Idaho. These curves are 

presented in Figures 1 and 2. Unlike Pasquill's curves it should be 

noted that the values of sigma y in the stable categories increase 

with increasing stability. This represents the contribution of horizon­

tal plume meander under stable conditions for flat, desert-like terrain. 

Because of the failure of simple algorithms to predict 

concentrations in the wake of a building complex, most predictions of 

dilution in the area near huildings are performed by experiments in low 

turhulence wind tunnels. The results clre then extrapolated to full­

scale. Thi.s extrapolation process is not without unavoidable error 

due to the wind tunnel r s inabil ity to model such things as meandering 

and large-scale eddies. 

In the atmosphere generally two types of turbulence are present. 

Aerodynamic turbulence is caused by the introduction of obstacles into 

the flow. Buildings, trees. grass, rocks. etc. all produce changes in 

the velocity and pressure fields and the turbulence generated is 

generally considered of aerodynamic origin. This type of turbulence 

is also called mechanical turhulence. Aerodynamic turbulence, a micro­

sca1e phenomenon, is the result of shearing forces acting hetween layers 

of air as they move past an obstacle and are accelerated. Atmospheric 

turbulence results from vertical and horizontal temperature gradients 

in a diabatic surface layer. 
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H~litsky (1968) describes the flow near a sharp-edged building. 

The background flow is defined as where the streamlines remain straight 

and parallel and assumption of isotropic, homogeneous turbulence are 

valid. The region that is directly affected by the building is called 

the aerodynamically distorted region. 

Aerodynamic distortion has three regions: displacement zone, wake 

and cavity* as shown in Figure 3. The wake and cavity regions are the 

direct result of separation. The displacement zone is the region of 

air motion that has been affected by the presence of the building. The 

wake and cavity region result from an adverse pressure gradient from 

the upstream to downstream face of the building. As the flow approaches 

the building a stagnation zone of high pressure builds on the upstream 

face and the air is displaced over and around the building. The 

pressure becomes negative near the roof anq side edges. As a result of 

the positive pressure gradient just downwind of the leading edge the 

flow separates from the building. Depending on the dimensions of the 

building the flow mayor may not reattach. The properties of the 

boundary layer at the upwind face determine the structure of the 

separated region. 

The boundary of the wake region behind the building is difficult 

to locate. Momentum diffuses into the wake and sets the fluid in 

motion. As a result sharp velocity discontinuities are not usually 

present. The air at the top of the cavity region moves downwind and 

a resulting return flow at the surface is generated (Figure 3). Two 

*Not to be confused with the term "cavity" used in the hydraulic sense 
to mean where the liquid has undergone a change of phase due to a low 
static pressure. 
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zones may be identified in the wake. The uppermost zone is where the 

flow moves downstream continuously. Just below is a closed zone where 

the air recirculates, or moves upwind, this zone is called the cavity. 

At some distance downwind the aerodynamic turbulence dies out and the 

streamlines become straight and parallel again. 

The cavity region, for two-dimensional obstacles or buildings with 

large aspect ratio (height to width ratio), is marked by the presence 

of large stationary vortices which are usually about the size of the 

building. In the cavity large velocity defects, high turbulence 

intensity and strong mixing are present (Peterka and Cermak, 1975). 

The vortices in the cavity are strongly a function of building orienta­

tion. Slight changes in wind direction can cause an entirely new 

vortex configuration in the wake. 

When an obstacle is two-dimensional, a recirculating flow develops 

in the cavity region. Transport between this region and the surrounding 

flow field is by turbulent diffusion. For a finite length obstacle 

(i.e., a building) air parcels traveling along upwind streamlines may 

enter directly into the cavity region (see Figure 4) and depart as 

circulation about the horseshoe-shaped vortices wrapped around the 

obstacle face. Thus, the sketch of the cavity streamlines as noted by 

Halitsky (Figure 3) must be modified in light of newer data (Woo et al., 

1976). 

Birkhoff (1957) performed a study of cavities and wakes behind a 

series of obstacles. He showed that the wake region is approximately 

parabaloidal downstream of the obstacle, and was virtually independent 

of obstacle shape. The cavity, on the other hand, was determined by 

the shape of the obstacle since the upstream boundary of the cavity is 

the obstacle itself. 
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Sherlock (1940, 1941) performed both wind tunnel and full-scale 

field studies. The earlier study was directed to locate positions of 

relatively low concentrations such that ventilators could be installed 

that would not inhale contaminants from a nearby stack. The latter 

study was to determine ground level concentrations of sulphur dioxide 

from short stacks. A compromise was reached to minimize concentrations 

that involved both stack height and efflux velocity. 

Wind tunnel studies of diffusion that have been verified by 

full-scale measurements are relatively rare. Martin (1965) performed 

both a wind tunnel and field study of the Ford Nuclear Reactor site at 

the University of Michigan. The wind tunnel data correlated well with 

average field concentrations within 250 feet of the source and winds 

greater than eight miles per hour. When the wind speed was less than 

eight miles per hour peak field concentrations were best correlated 

with the wind tunnel data. Peak to mean concentrations for downwind 

distances greater than 250 feet were found to he a function of the 

horizontal component of gustiness. Martin also compared the wind tunnel 

concentrations to those predicted by Sutton's equation and found the 

wind tunnel results to be more accurate. 

Kalinske et al. (1945) conducted tests of diffusion from a 

continuous area source in a city in a wind tunnel at the Iowa Institute 

of Hydraulic Research. Horizontal and vertical concentrations among 

downwind buildings were measured. A method was developed to correlate 

peak field measurements to average concentrations in the wind tunnel. 

With the proper choice of coefficients very close agreement was 

achieved. 



7 

Davies and Moore (1964) used a wind tunnel to model smoke plumes 

and the flow about a reactor building at Bradwell, England. They then 

performed the corresponding field study in an effort to verify their 

findings. They found a critical effluent/wind speed ratio governed the 

entrainment of smoke into the cavity. Halitsky (1963) also showed that 

very short stacks (less than one-half the building height) such as are 

found on the EOeR building conducted herein are not different from 

flush vents in introducing contaminants into the cavity. His study 

suggests that flush vents produce similar concentration patterns in the 

cavity almost without regard to position on the building. The exception 

is when the source is next to an outer edge of the building, in which 

the concentration pattern is highly asymmetric but still is well mixed 

in the wake. 

Yang and Meroney (1970, 1971) made a systematic st.Uc~.y of gaseous 

dispersion about isolated buildings in a wind tunnel under stably 

stratified conditions. For release points on the building results indi­

cate that within five building heights the concentration patterns are 

directly affected by the presence of the building, i.e., aerodynamic 

turhulence dominates. At distances greater than five building heights 

the atmospheric turbulence becomes more important. Ground level concen­

trations were slightly higher when a stable atmosphere was present. For 

stack releases of less than 1.S building heights even high exit 

velocities did not prevent some entrainment into the cavity. 

Snyder and Lawson (1976) performed a study to determine the 

validity of the "two and one-half" rule frequently used to calculate a 

necessary height for a stack in the vicinity of the building. Results 
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indicate that the effects of the building are to lower the mean height 

of the plume and increase the plume width when the release point is 

only 17 percent higher than the building. 

Most recently Huber and Snyder (1976) performed a wind tunnel 

study to examine building wake effects on effluents from stacks near 

squat buildings. They presented a simple model to account for the 

enhanced dispersion found in the lee of the model building up to about 

ten building heights downstream. In the region further downstream the 

effect of the building could be accounted for by changing the effective 

source locations. 

Robins (1975) studied releases from the center of the roof of a 

cube and the resulting downwind concentrations in a wind tunnel. When 

there was no effective plume rise the maximum ground level concentration 

was strongly a function of approach angle. The concentrations were much 

greater when the cube was orientated at forty-five degrees. It was 

shown that the presence of the building increased ground level 

concentrations. 

Abbey (1976, 1976b), discussed the ongoing field test being 

performed at the EOCR complex. Little concentration data was presented, 

however flow visualization using an oil fog tracer was discussed. It 

was found that diffusion was enhanced in both the lateral and vertical 

directions as a result of the presence of the buildings. The effects 

of thermal stratification were found to be important at shorter down­

wind distances than had been previously thought. In addition, Abbey 

(1976b) provides a comprehensive comparison of most relevant past 

field and laboratory experiments behind structures. 

In summary we can see that the results of diffusion experiments 

in building wakes are few and scattered. Most agree that the presence 
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of the buildings enhance the diffusion process in the vicinity of the 

building despite the degree of atmospheric stability, which dominates 

further downstream. The data for releases from flush vents or short 

stacks are in short supply, but the concensus is that gaseous products 

generally mix evenly in the wake to act as an area source perpendicular 

to the wind and can be treated in that fashion. Previous wind tunnel 

tests have been shown to agree reasonably well with field measurements. 



Chapter 2 

SIMILARITY CRITERIA 

It is not the purpose of this report to present an exhaustive 

treatment of modeling the atmospheric surface layer. For such a 

treatment the reader is referred to the papers by Cermak (1971), 

Cermak et al. (1966), and Snyder (1972). In this chapter only those 

parameters that playa major role in our study will be discussed. 

2.1 Simulation of Background Flow 

Similarity theory is based on the assumption that if two 

experiments have identical dimensionless quantities then the results 

will be similar. Complete similarity exists if any independent set of 

these dimensionless products of the variables remains constant. 

Similarity theory suggests that there exists, near the ground, a 

velocity u* which depends on the surface shearing stress 't' , and a 
o 

length scale L (defined later) which depends on the surface heat flux. 

For a neutral boundary layer (L = 00) we are forced to use the 

height z as the characteristic height. From dimensional arguments, 

Tennekes (l973),we can identify one dimensionless quantity as 

rearranging 

du u* 
dz = kz 

where k is the constant of proportionality called von Karmants 

(2.1) 

(2.2) 

constant and has been found by experiment to be 0.4. If we say that 

the velocity u goes to zero at some roughness height Zo we can 
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integrate the above equation to yield the logarithmic wind profile 

This equation holds only for a neutral boundary layer and for z > z . 
o 

For a neutral boundary layer the important scaling properties are 

Z • 
o 

Thus the important dimensionless parameters become u*/uH 

and zo/h
b

, and for complete similarity these parameters should be 

identical for model and prototype. See Table I for a complete list 

of the dimensionless variables and their corresponding values in model 

and prototype. 

The length L is referred to as the Monin-Obukhov length and is 

independent of height. 

L - -
k (g/T) (H/pC ) 

p 
(2.4) 

L is used to describe the condition of thermal stratification in the 

atmospheric boundary layer. Plate and Lin (1966) present a form of L 

that can readily be measured in the wind tunnel 

u*Uoo (920 + T + T) 0 / 
L = w 00 (....!.) 1 m 

- 2kg (T - T ) 0 w 00 

(2.5) 

The quantity L can be used as a scaling parameter for the case 

of the thermally stratified boundary layer. The logarithmic linear law 

describes the mean velocity variation under various conditions of 

thermal stratification 

U = u* (R,n Z + B ~) 
k z L 

(2.6) 
o 
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The values of a vary from a = 7 for a stable stratification to 

a = 2 for an unstable stratification. 

Empirical studies have shown that wind profiles tend to follow a 

power law of the form 

u = u (_z_)p 
ref z ref 

(2.7) 

Because p is a function of surface roughness and thermal stratification 

the power law relationship is valid for all stabilities. The value of 

p is generally large at night and small during the day (i.e., 0 < p < 1). 

The power law exponent may be related to the characteristic boundary 

layer properties discussed earlier by the following expression 

p = 

z 
1 + a ref 

L (2.8) 

where zref is a reference height within the similarity region of 

interest. 

The flux Richardson number Rip is a measure of atmospheric 

stability and relates the tendency for the atmosphere to either enhance 

or subdue turbulence. 

and 

(2.9) 

Ri rate of consumption of turbulent energy hy buoyancy forces 
rate of production of turbulent energy by windshcar 

< 0 turbulence enhances -
Ri = 0 no tendency -

> 0 turbulence subdued -

unstable stratification 
neutral atmosphere 
stable stratification 
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We will use a form of the Richardson number known as the bulk 

gradient Richardson number: 

(Z.lO) 

It is in this form that the Richardson number is an indication of the 

stability of the atmosphere over a finite layer rather than at a point. 

Since it is often difficult to measure surface heat flux or 

momentum flux directly either in the field or the laboratory, the 

gradient Richardson number is most often specified. It is possible, 

however, to relate RiB and L through consideration of similarity 

theory and experimental evidence. 

For RiB > 0 similarity theory suggests 

1 ~m 
(Z.ll) 

a(~ ) 1 + S~ m m 

where ~ = Z IL is a dimensionless matching distance where the local m m 

slope watches the approximate value associated with differences taken 

over finite distances and zm = (az-zl)/tn(zZ/zl ). The ratio of eddy 

exchange coefficients for heat and mass, a(~ ), was found by Ellison 
m 

(1957) to obey the following function for stable flows: 

a(~) 

a 
o 

R 
(1 + S~)(R + (RS-l)~) 

Z 
(1 + (S-l)~) 

where a is the ratio under neutral stratification and R is a 
o 

critical flux Richardson number above which no turbulence can be 

maintained. Experimental evidence suggests R = liS, S ~ 7, and 

a = 1.Z. o 

(Z.lZ) 

For RiB < 0 a transition expression recommended from slightly 

unstable to free convection conditions is 
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r;; = ex. m _00 4,----- (2.13) 

where ex. is the asymptotic value of ex. under free connection 
_00 

conditions and y' is an empirical constant. A review of experimental 

evidence suggests ex. ~ 1.3 and y' = 18. 
_00 

Figure 5 summarizes the 

above relations and permits one to specify L from a RiB measurement. 

In summary the dimensionless parameters that govern similarity for 

an atmospheric shear layer for neutral fIowfielus arc 

u 
00 

and z 
z o 

and for stratified shear flows 

p and z ' 
o 

and z 
L 

2.2 Simulation of Flow around the Building 

Geometric similarity requires that all lengths must be scaled 

equally in all directions. This is easily accomplished hy an undis-

torted scale model. For this study a length scale of 1:200 was chosen 

so that when the model was placed in the tunnel the 1600 m sampling arc 

remained inside the test section. 

The Reynolds number (Re = VhB/v) represents the ratio of 

characteristic inertial to viscous forces. Since the Reynolds number 

is usually lower in the wind tunnel test this implies that viscous 

forces in the model flow are more dominant than in the corresponding 

prototype flow. When the flow is over sharp-edged geomertry mean flow 

patterns are independent of the Reynolds number if the Reynolds number 

exceeds a lower limit. Studies have been done to try to determine a 
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diffusion critical Reynolds number. Golden (1961) measured 

concentration patterns on sharp-edged cubes in a uniform flow at 

Reynolds numbers ranging from 2,000-90,000. Results show little 

change in the concentration patterns on the building for Reynolds 

numbers greater than 11,000. For measurements away from the building 

this diffusion critical Reynolds number is much lower. Shear flows 

will also be Reynolds number independent at an even lower value. Thus 

our value of Re = 12,000 would seem to be well into the Reynolds 

number independence region. 

The ratios Vs/Uoo and hs/hS are important factors in the 

determination of whether the effluent will penetrate the cavity and 

escape into the free stream. It is generally accepted that for 

and V IU > 1 s 00 
the effluent will penetrate the cavity 

(see, for example, Huber and Snyder, 1976 and Meroney and Yang, 1971). 

For this study with hs/hS ratios of 0.1, 0, and 1.2 the exit ratio 

was chosen to be 0.6 to insure a detectable concentration level of 

downwind distances of 70 building heights. To insure that the 

effluent thoroughly entered the cavity region this exit ratio was 

checked visually using a smoke visualization technique. 

2.3 Simulation of Concentrations 

Concentrations taken in the wind tunnel can be compared to those 

in the field with the use of the nondimensional concentration coeffi-

cient K defined by Halitsky (1968). K is defined as the ratio of c c 

the actual concentration at any point to a reference concentration, i.e., 

K c (2.14) 
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The reference area A is a characteristic projected frontal area of 

the building configuration. For the present study it was decided to 

... 2 ... 2 2 . 
use A = 1.5 hb = 800 m (0.02 m for the wInd tunnel). 

Kc is a function of nondimensional space coordinates x/h
B

, 

Y/h B, and z/hB. Since turbulent diffusion is a product of eddy motion 

K fields should be identical in dynamically similar flow fields c 

having similar release conditions. 



Chapter 3 

EXPERIMENTAL APPARATUS ~~D MEASUREMENT TECHNIQUE 

3.1 Wind Tunnel 

The Meteorological Wind Tunnel, MWT (Figure 6), at the Fluid 

Dynamics and Diffusion Laboratory (FDDL), is described fully by Plate 

and Cermak (1963). The tunnel has a test section 26.B meters long and 

a nominal cross-sectional area of 1.B x I.B meters. The ceiling is 

adjustable to eliminate a longitudinal pressure gradient. Air veloci­

ties can be maintained from 0.5 to 35 meters per second with an ambient 

turbulence level of 0.1 percent. 

The MWT was specifically designed to simulate the atmospheric 

boundary layer. Air inside the tunnel can be maintained at temperatures 

of from DoC to BOoC. Plates cooled with an ethylene glycol solution 

were installed on the floor of the first twelve meter portion of the 

test section. This permitted the test section to be cooled to OOC 

over its entire length. The final thirteen meters of the test section 

floor is equipped with heaters such that when the heaters are 

operational a temperature gradient of 122°C between the hot floor and 

cold air can be maintained. 

3.2 Velocity Measurements 

Velocity measurements were made with a Datametrics model BOOLV 

linear flowmeter with a range of 0.0 to 30.5 m/s. The instrument was 

calibrated against standard pitot-static devices at the higher wind 

speeds. The error in velocity measurement was believed less than 

1 percent. Velocity profiles were taken, using an adjustable ring 

stand, over the entire test section. Vertical velocity profiles taken 

at the model location are shown in Figure 7-10 for all stabilities. 
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During the experiments the velocity was continually monitored at the 

.14 m ht. 

3.3 Temperature Measurements 

Temperature measurements were made with a vertical array of YSI 

model 44004, fennal glass-coated bead thermistors. Manufacturers 

specifications suggest an accuracy of ±0.2°C for this type thermistor. 

The thermistors were connected to a YSI model 42 SC Tele-Thermometer 

with a range of -40°C to I50°C. The thermistors were allowed to remain 

in the wind tunnel during testing so that the vertical temperature 

gradient could be monitored. Temperature profiles for all stabilities 

are shown in Figure 11. 

3.4 Smoke Visualization Technique 

Smoke was used to define the dispersion process around and 

downstream of the EOCR complex. The smoke was produced by passing air 

through a container of titanium tetrachloride located outside the wind 

tunnel and transported through the tunnel wall by means of a tygon tube 

terminating at the model. The smoke was then successively released 

from the ground, rooftop, and stack heights and rotated through eight 

wind directions. Every effort was made to simulate the "leak" 

condition. No visible plume rise was noted. The smoke was illuminated 

with arc lamp beams. Still pictures were obtained using a 35 mm Kodak 

camera. Motion pictures were also taken with a Bolex camera equipped 

with a 200 mIens. 

3.5 Oil Film Technique 

A relatively new version of an old flow visualization technique 

redeveloped at Colorado State University was used to help describe 
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the flow at the surface and around the reactor complex. The technique 

used was to paint a light coating of a zinc oxide and commercial cooking 

oil on a Plexiglas plate on which the model had been mounted. The plate 

was inserted in the wind tunnel, air was allowed to flow for approxi-

mately one hour at 16 mIs, and then it was removed and photographed. 

This procedure was followed for all eight wind directions with and 

without the silo and oil tank buildings. 

3.6 Sampling System 

The concentration sampling system was constructed by the FDDL staff 

and is shown in Figure 12. The system consisted of six units, each with 

the capacity to hold eight samples. Thus a total of 48 samples can he 

drawn at once from the wind tunnel. The volume of each sample was 

60 cc. 
3 

The rate of sampling was approximately 2.42 cm Is. 

3.7 Gas Chromatography Technique 

A Hewlett-Packard Model 5700A gas chromatograph equipped with a 

flame ionization detector was used to make mean concentration measurc-

ments. The trapped sample in the sampling system, consisting of a 

mixture of ethane, propane and air, was drawn into the gas chromato-

graph by means of a vacuum pump. The sample was then carried through 

a column (3 foot, Poropak Q) by an inert carrier gas (nitrogen) and 

was separated into its components, ethane and propane. As each tracer 

left the column it was ionized and entered the detector. The flame 

ionization detector operates on the principle that the electrical 

conductivity of a gas is directly proportional to the concentration 

of the charged particles within the gas. The electrometer amplifies 

the output (mi 11 i volts) and is then fed to a strip chart recorder 
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for visual observation of the signal, and an integrating digital 

voltmeter for quantitative measurements. Reproducibility for successive 

samples was found to be within ±5 percent. 

The gas chromatograph was calibrated with a propane-ethane mixture 

of known concentration each day_ The integrated output of this mixture 

was recorded and repeated several times to arrive at a calibration 

coefficient. A typical calibration coefficient was of the order of 

O.S ppm/mvs. 

3.8 Model 

A Plexiglas model (Figure 13) was constructed of the EOCR reactor 

building and surrounding silo and tank buildings. Prominent local 

terrain was also constructed of styrofoam; a sketch is shown in 

Figure 14. The degree of hlockage based on the percent of tunnel wind 

flow the frontal area of the building intercepts for this size building 

(0.4 percent) was well helow that which would affect the simulation of 

the flow (a heuristic rule of thumh of 1.5 percent). Three exit ports 

(d = 0.0635 m) were drilled into the model to simulate the same release 

positions as in the field case. The release ports are shown in 

Figure 13. 

3.9 Tunnel Configuration 

To properly model the neutral boundary layer, spires, Figure IS, 

were installed at the entrance of the wind tunnel, and the floor was 

not art ificially roughened. The samp] ing grid arcs as laid out in the 

MWT were scaled to the field sample grid domain. The actual sample 

points were changed to better detect the plume passage. tn addition 

verti<~al samples were taken on the centerli.ne at all except the 

Cl05CSt arc. The entiro sampling grid is shown in Figurr' 16. 
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For neutral and stable cases the model was installed 11 meters 

from the test section entrance. This distance was sufficient to 

establish fully developed thermally stratified flow. For the unstable 

case the model was installed five meters downwind of the beginning of 

the heated portion of the test section floor. For all cases the 

sampling grid origin was the building height rooftop release position 

of the EOCR reactor building. 

3.10 Concentration Measurement Technique 

Source flow rates were adjusted to 3.3 x 10-5m3/s (exit velocity 

1 m/s) for ethane, and 4.0 x 10-5m3/s (exit velocity 1.16 m/s) for 

propane by Fisher and Porter flowmeters (model 2F-l/4-20-S) which had 

earlier been calibrated for ethane and propane. The error associated 

with this instrument was less than 5 percent. The ethane and propane 

were allowed to flow through tygon tubes (d = 0.0635 m) and entered 

the model through the floor where the ethane was released as the ground 

source and propane was released from the rooftop. The procedure was 

repeated without ethane, using propane as the tracer for the stack 

height release. 

The gases were allowed to flow for approximately five minutes. 

This time was sufficient to obtain a true mean concentration. During 

this time 48 samples were being drawn from the wind tunnel. When the 

solenoid valves were closed each sample was confined to its own 

Plexiglas compartment. Samples were then consecutively transferred to 

the gas chromatograph to be analyzed for its ethane (propane) content. 

The output of the integrating digital voltmeter, in millivolt seconds 

was then recorded. 
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3.11 Data Reduction 

The data was reduced to the nondimensional concentration 

coefficient Kc with the use of the following equation 

K = Cf(E-Ebackground)UaA 

c XsourceQ (3.1) 

Absolute accuracy is thought to be well within tIS percent based on 

considering the worst possible mean square of accumulated error in 

each variable. 

3.12 Experimental Procedure 

The procedure for the experiment was as follows: 1) the model, 

velocity and temperature probes and sampling grid were installed in the 

wind tunnel; 2) wind tunnel heating and cooling controls were adjusted 

to achieve the proper thermal stratification; 3) flow visualization was 

performed according to sections 3.4 and 3.5; 4) concentration measure-

ments were taken according to section 3.10; and 5) data was reduced 

using a CDC 6400 computer. 



Chapter 4 

EXPERIMENTAL RESULTS AND DISCUSSION 

When an effluent is released on or near a building its dispersion 

is the result of three major factors; 1) the mean wind motion which 

carries the plume downwind; 2) the turbulent velocity fluctuation in 

the background flow; and 3) the added turbulence caused by the presence 

of the building. As a result of the added turbulence generated by the 

building conventional atmospheric diffusion formulae used to predict 

concentrations in the wake of buildings are evaluated by experimental 

methods. 

The results of wind tunnel tests of diffusion in stratified 

building wakes which were performed in the neutral, stable, unstably 

stratified shear layer of the Meteorological Wind Tunnel at Colorado 

State University are presented in this chapter. 

4.1 Test Program 

The test program consisted of 1) a qualitative study of the flow 

field around the building complex using an oil film technique and 

visual observation of smoke released from three release ports on the 

building, and 2) a quantitative study of gas concentrations produced by 

the release of ethane and propane from the release ports. 

A series of eight wind directions were used in increments of 45° 

measured from the north. Thus all angular locations of the approach 

winds are referred to in terms of angles measured from 0° (north). 

Four different stabilities were used based on RiB and Table 6 of 

Gifford (1975); these were Pasquill-Gifford categories; B (moderately 

unstable); C (neutral); E (slightly stable), and F (strongly stable). 

The origin of the coordinate system and thus the point from which all 
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downwind distances are measured is the rooftop release point. Releases 

from the ground level and stack height then are not necessarily released 

from the center of the coordinate system and some skewness is to be 

expected. Unless otherwise noted, the term wind velocity refers to the 

velocity at stack height, approximately 29 meters. However, a velocity 

at any height is available by referring to the velocity profiles 

(Figures 7-10). 

The objectives of this study were 1) to obtain concentration 

distributions in the wake and downwind of the model industrial complex 

with different atmospheric stability categories, 2) to analyze these 

distributions to obtain information concerning the enhanced dispersion 

due to the presence of the building complex, and 3) to compare the 

plume characteristics with the predictions of several analytical and 

semi-empirical models currently in use. With this in mind forty-eight 

measurements of vertical and horizontal effluent concentrations from 

ground and both elevated sources were obtained for all eight wind 

directions and four stabilities. 

4.2 Characteristics of the Background Flow 

A long test section as in the MWT has a distinct advantage over 

short test section wind tunnels. With the addition of spires 

(Figure 15) the boundary layer is allowed to develop naturally over the 

initial 13 meters of fetch upwind of the model to a depth of about 

1.8 meters. The momentum boundary layer grows rather slowly past the 

13 meter station. This was confirmed by velocity profiles taken at 

two meter intervals starting at the 13 meter station. The variation 

in velocity is not appreciable downstream from 13 meters. 
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The thermal boundary layer grows rather rapidly in the 

Meteorological Wind Tunnel. Comparison of the various temperature and 

velocity profiles (Figure 7-11) indicate that the thermal boundary 

layer is approximately the same depth as the momentum boundary layer 

at the model placement position in the tunnel. 

For the stable cases the floor was cooled to O°C while the air 

was heated to 55°C which provided an adequate temperature gradient for 

the simulation. The bulk Richardson number was then varied by 

adjusting the velocity in the wind tunnel. For the neutral case no 

heating or cooling was required since an isothermal flow in the labora-

tory simulates an adiabatic lapse rate in the atmosphere. For the 

unstable case the air in the wind tunnel was cooled to OOC while the 

floor was heated 100°C. For the purpose of evaluating the bulk 

Richardson number velocity and temperat~re measurements were made at 

0.01 and 0.15 meters. This provided bulk Richardson numbers of -0.44, 

0, +0.17 and +0.85 for the equivalent 2-30 meter layer in the field. 

The atmospheric boundary layer was modeled to produce velocity 

profiles equivalent to the prototype flow with a roughness length 

equivalent to that of short grass (z = .04 m, prototype). 
o Power law 

exponents were evaluated using linear regression analysis of the 

velocity profiles, and with the use of Eq. (2.8). Table I presents the 

comparison of all model and prototype conditions. 

Figure 17 presents velocity defect profiles in the wake of the 

EOCR reactor complex taken by Meroney, et al. (1977). The data suggests 

that by 15 building heights downstream the centerline velocity is at 

least 90 percent of that of the case without buildings present. 

Figure 18 presents decay of the mean velocity defect and turbulent 
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intensity excess in the wake for neutral flow. The mean velocity 

defect decays with a -1.13 power law decay exponent. For a complex with 

a width/height ratio of "'1.0 this agrees with previous experience of 

Peterka and Cermak (1975). The turbulence intensity excess 

(U /U)2 - (U /U)2 decays with a -2.7 power law exponent. A wake rms rms 0 

can be detected at distances of X/H:::.: 30. 

Turbulence characteristics of the MWf have been extensively 

examined in prior measurement programs. Arya and Plate U969), demon-

strated that for stably stratified flow fields the turbulence spectra, 

. . db' . bh' 7/2 7/2 IntensIty an scales 0 ey slmilarlty law e aVlor, u u*, w u*, 

and v,2/u: may all be correlated by universal functions of f(z/L). 

The influence of unstable stratification on turbulence was discussed 

by Arya (1972). He found temperature fluctuations correlate as 

f(z/L); however, u,2/u: and v,2/u; for tIDstable flows did not so 

correlate. Tennekes (1973) also argues no single correlating function 

is possible for the horizontal turbulence variances based on similarity 

theory. 

Figure 19 presents the mean velocity profiles measured in the wind 

tunnel approaching the model in terms of the coordinates of Monin and 

Obukhov's (1954) similarity theory. The expression that is plotted is 

k ( L ) z u* u ( z ) - u ( 20) :::.: tn TL/ 2 0 I + B [!. + 1- J.!J.] L 20 L (4.1) 

which is the result of subtracting the log-linear law (Eq. 2.6) 

evaluated at some reference level, Z :::.: L/20, from the log-linear law r 
L at any arbitrary level z. The choice of zr:::': 20 has been made for 

convenience so the z falls within the thickness of the constant ref 

stress layer for all ambient velocity cases. A visual examination of 
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Figure 19 suggests that the stability parameter z/L correlates 

reasonably well the data pertaining to different stability conditions 

in agreement with Eq. (4.1). 

4.3 Flow Visualization 

4.3.1 Oil Film Technique 

The purpose of using an oil film technique is to help 

determine the nature of the flow field at the surface around the build­

ing complex. The effect of the silo and tank building can also be 

studied by examining runs with and without these buildings present. 

This technique is also useful in determining points of separation and 

reattachment around the complex. Figure 20 shows regions of separation 

and reattachment around a cube which were defined using this oil film 

technique. 

Figure 20 shows the flow field around the complex with all 

buildings present. Figure 21 shows the corresponding flow fields with­

out the silo and tank buildings in place. When the silo and tank 

buildings are directly downstream the flow pattern downstream of the 

complex is virtually unchanged from the case of the same building 

orientation without these buildings present. However, when the auxili­

ary buildings are upstream the auxiliary buildings affect the flow by 

placing the reactor building in their wake. The accelerated region 

on each upwind face is enhanced due to the funneling effect of the silo 

and tank buildings for e = 0°. At e = 45° no such funneling is 

evident; however, the effective width of the wake is 34 percent larger 

with the auxiliary buildings present due primarily to the effect of the 

silo building. At 90° and 135° the auxiliary buildings enhance the 

wake size by one-third at one building height downwind. For the 180° 
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case the silo and tank do little to enhance the wake width and have no 

effect on reattachment. At 225° the tank building adds a very small 

amount to the size of the wake while at 270° and 315° the wake size is 

again greatly increased. 

The silo and tank buildings have little or no effect on separation 

and reattachment of the flow on the main reactor building. Building 

orientations where the auxiliary buildings are beside the reactor build­

ing have a major effect on the size of the wake regions, in some cases 

increasing it as much as 38 percent. However orientations where they 

are directly up or downwind have little effect. Certain orientations 

(0°,45°, 270°, 315°) cause the normally accelerated region next to the 

reactor building to be enhanced and almost a jetting action results. 

Regions of separation and reattachment are shown in the figures. 

4.3.2 Smoke Visualization 

4.3.2.1 Ground Level Release (Figure 22). Smoke 

visualization was performed for all cases under the conditions listed 

in Table I and Figures 7 through 11. All wind directions and strati­

fications show smoke being well, but not uniformly, entrained into the 

cavity region. The effects of the auxiliary buildings are noticed for 

6 = 0°. For this orientation the ground release port is in the wake 

region of the silo building. For this reason the smoke recirculates 

to the roof of the silo building and gets caught in the tank wake. The 

effects of the terrain are noticeable for 6 = 315° where the smoke 

moves around to the northeast face (the side that is not built up) and 

becomes entrained again into the silo wake. When the release is 

directly downwind (6 = 135°) the smoke is recirculated to the leading 

edge of the rooftop and becomes entrained into the wake of the stack 
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and appears as stack downwash. For e = 270° the accelerated region 

is very noticeable between the reactor and silo building. 

4.3.2.2 Building Height Release (Figure 23). All wind 

directions show smoke being well entrained into the cavity region. The 

most noticeable aspect of the building height release is the behavior 

of the plume immediately after emission. For 9 = 90° and 9 = 180° 

the smoke jets to the downwind corner hugging the rooftop where it is 

deposited into the cavity region. This phenomenon only occurs when the 

flow is not disrupted by the presence of the auxiliary buildings. For 

other orientations the smoke is distributed on the rooftop sometimes 

extending to the leading edge (9 = 135°,225°), and sometimes extending 

to the corner edges where it comes off (6 = 270°). 

4.3.2.3 Stack Height Release (Figure 24). The amount of 

effluent that enters the cavity region 7aries with wind direction. 

For 9 = 0°, 270°, and 315° the smoke is well entrained into the wake, 

sometimes recirculating back up to the leading edge of the rooftop 

level. These cases show little differences from ground or building 

height releases. Building orientations of 6 = 45°, 135°, and 225° 

show very little entrainment into the wake. Stack downwash is present 

in all cases except 0 = 45° and 135°. 

4.3.2.4 Stratification Effect on Plume Dispersion Near the 

~uilding. For different thermal stratifications dispersion patterns 

can vary significantly downstream from the buildings. Near the 

buildings however, the dispersion is dominated by the mechanical 

turbulence generated by the building. The effects of a thermally 

stratified flow are shown in Figures 22 to 24. The major difference 

noted for the strongly stable case is the "puddle" effect where the 
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smoke from a gound level release would lie almost stagnant on the floor 

showing very little movement. This occurred for a = 0°, 225°, 270° 

where the release is into the wake of the silo building. However, the 

smoke that was recirculating into the wake region did not show 

significant differences from that of the neutral case. 

4.4 Concentration Measurements 

In evaluating air quality often the major concern is the 

concentration of pollutants at ground level. This is the concentration 

that must be kept below minimum standards. 

All concentrations for this study were converted to the 

nondimensional concentration coefficient K 
c 

K c = XUA 
Q (4.1 ) 

Figure 25 is a graph of nondimensional vertical plume spread, cr , z 

vs. nondimensional distance downstream x/h
B 

that compares the vertical 

dispersion with distance as a funcfion of release height, stability and 

presence of the buildings. Values of cr tend to increase with z 

decreasing stability for the cases without the buildings, although the 

rates (slopes) of dispersion are nearly equal. Data points are also 

compared to the standard Pasquill-Gifford curves, Slade (1968), for 

plume growth. The values agree reasonably well. A best fit curve is 

shown that best describes the net ural data; the expression for this 

curve is 

(4.2) 
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The data points indicate that the vertical growth of the plume is 

greatly enhanced by the presence of the building for cases of both 

ground and elevated releases. 

Figure 26 shows the same comparison for values of the lateral 

plume spread, a. Results show that values of sigma yare substanti­
y 

ally larger than the corresponding values of sigma z. As in the case 

of sigma z the values of a tend to increase with decreasing 
y 

stability for the cases without buildings present. For the ground 

level release the lateral growth of the plume is greatly enhanced while 

no such enhancement is noticed for the elevated release. A best fit 

curve is shown that best describes the neutral data; the expression for 

this curve is 

which is in close agreement to the above expression for az/hB. 

The power law exponent, 0.9 for both expressions, is in close 

agreement with the work of previous authors (Huber and Snyder, 1976; 

Robins, 1975). Slopes of the field values for a 
y 

and a 
z 

as corre-

lated by Pasquill-Gifford are essentially indistinguishable from those 

reported herein (see Figures 25 and 26). Huber and Snyder report a 

power law exponent of 0.8 while Chaudhry and Meroney report values of 

0.99 for a for wind tunnel experiments of diffusion. 

Comparing the curves for lateral and vertical plume spread is a 

convenient method to estimate stability categories. [nspection of 

Figures 25 and 26 indicate that the slightly unstable case is indicative 

of stability class B, neutral conditions fall between C and D, while 
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slightly unstable represents almost E type stability and strongly 

stable is between E and F. Specification of diffusion category by 

means of Monin-Obukhov stability length, L, specifies the same 

Pasquill categories as found by the variance behavior (see Gifford, 

1975) (see Table I). 

In addition to the many cases with buildings present, concentration 

data was taken for the case without the buildings for the slightly 

unstable, neutral, and stable cases. This data is presented in 

Figure 27. These runs are compared with the Pasquill-Gifford curves 

for C and D stabilities derived from the standard Gaussian model using 

values of a and a from Turner (1970). Also included in this 
y z 

graph is the same standard model which uses the expressions derived 

earlier in Eqs. (4.2) and (4.3) to arrive at the appropriate values of 

a and a. This expression is y z 

(4.4) 

The modified Gaussian equation shows excellent agreement for the 

case of neutral stratification without buildings present. The data 

points fall hetween the Pasquill-Gifford C and 0 curves indicating that 

the appropriate stahility category for wind tunnel experiments of 

diffusion without stratification should be something like a C-. 

4.4.1 x/hs > 15 with Buildings Present 

Ln-In graphs of Kc vs. x/hB are presented in Figures 28 

to 35. The slopes of the curves show little variation past x/hB = 15 

and arc equal to -1.8. The effect of stabil ity in that region is to 

increase ground level concentrations for the stable categories while 
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decreasing ground level concentrations for the unstable case. This is 

due to the enhanced turbulence for the unstable case which tends to 

increase the dispersion capability of the layer, whereas for the stable 

case the turbulence generated by the buildings is subdued and the 

maximum concentration remains close to the ground. 

4.4.2 x/hB < 15 with Buildings Present 

In the vicinity of the building the major fraction of the 

dispersion is the result of the mechanical turbulence generated by the 

building. Of course shifting in the approach wind orientation may change 

considerably the character of the turbulence in the immediate cavity 

wake. Thus the more effluent that enters the cavity the greater the 

concentration will be at ground level. This can be seen in Figures 28 

to 35. Ground level releases that have nearly 100 percent of their 

effluent in the cavity show the highest concentrations while stack level 

releases, where some effluent escapes the cavity, show lower ground 

level concentrations. Thus, where the stack level concentrations 

approach that of the ground level release is an indication of where the 

elevated plume becomes entrained into the wake and is brought to ground 

level. This seems to occur generally by eight building heights, 

however, for e = 45 0 and 315 0 this does not occur until at least 

15 building heights. This would indicate a longer wake axis for these 

orientations. 

Relative concentrations in the wake region give a good indication 

of the dispersal capability of the wake for that specific building 

orientation. The greatest concentrations are found for e = 270 0 at 

1.65 building heights downstream for all release ports. This indicates 
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that for this orientation the effluent is not dispersed as rapidly as 

for the other orientations. 

As mentioned earlier thermally stratified flow dispersion patterns 

can vary significantly. Even though in the wake of the building aero­

dynamic turbulence dominates, the effects of stratification are notice­

able. Strongly stable stratification results in higher concentrations, 

a possible result of puddle effect mentioned earlier and subdued 

dispersion in the vertical direction. Slightly lower concentrations 

resulted for the case of unstable stratifications. 

4.4.3 Diffusion Isopleths 

In Figures 36 to 50 the isopleths (equi-concentration 

contours) are plotted for various building orientations, releases, and 

stratification. It should be noted that the horizontal scale has been 

distorted for all cases to allow proper resolution in the near wake 

region. 

Figures 36 to 39 present the comparison of diffusion isopleths for 

case of e = 135 0 (downstream face) for all four stratifications and a 

ground level release. The isopleth for K = 1.0 increases in length 

downstream with increasing stability. This indicates the relative 

decrease in the dispersal capacity of the stable atmosphere despite the 

presence of the building. 

The effects of stratification are seen in Figures 40 to 42 which 

represent the stack level release for e = 315 0 and all stability 

categories. This sequence shows that for the slightly unstable and 

neutral cases the plume is brought to the ground very close to the 

building « x/hS = 2). This would indicate that the plume does not 

remain above the cavity, but intercepts it and is brought quickly to 
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the ground. Comparing Figures 40 and 42 one can see that 

concentrations decrease much more rapidly downstream for the unstable 

case and at the same height downstream are an order of magnitude lower. 

Figures 47 to 50 present the isop1eths for e = 315 0 (upstream 

face) for the same above conditions. The most obvious aspect is that 

of the skewness involved. The reason for the skewness is the terrain 

which rises sharply 3.5 meters immediately next to the release port. 

The terrain influences the dispersion in that the effluent is forced 

around the opposite side of the reactor building. 

Maximum ground level concentrations are found for the case of 

e = 270 0 where a value of K = 34 was found for the slightly stable 
c 

case. This is due to a combination of the jetting action down the face 

and the puddle effect. 

4.5 Comparison 

4.5.1 Discussion of Models 

Many methods have been used in the past for predicting 

ground level concentrations in the wake of buildings. Some of the more 

simple and immediately applicable techniques are discussed and compared 

to the results of the present study in this chapter. 

The Gaussian plume model is the basis for most models which predict 

concentration in building wakes. The Gaussian formulae are modified in 

some manner to account for the enhanced dispersion in the immediate 

wake. The centerline ground level concentrations released from ground 

level as predicted by the dimensionless version of the Gaussian point 

source diffusion model are: 

A 
'ITa a y z 

(4.5) 
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The object of most building wake diffusion models now is to make the 

denominator somehow larger either by adding a term or modifying values 

of 0 and 0 • 
y z 

The simplest model is that by Gifford (1960) which suggests 

A 
1TO 0 + CA 

y z 
{4.6) 

where values of C are intuitively suggested to range from 1/2 to 2. 

This model is based on Fuquay's (Slade, 1960) volume source model where 

the assumption is made that effluent mixes rapidly into a uniformly 

distributed volume and thus disperses as a volume source. However, 

Halitsky (1962) observed that the real concentration in the cavity was 

not uniformly distributed. Similar results are observed in this study, 

as discussed earlier. However, even with these failings Giffordts 

model, Eq. (4.6) does a reasonably good job in predicting ground level 

concentrations in the vicinity of the building from 1 < x/h < 10. 
B 

Comparison of this simple model to the present study will be made in 

later sections. 

A model suggested recently by Halitsky (1975) uses the standard 

Gaussian plume model but alters 0 and The model uses y 

R (x) :: R (0) + 6R (x, stability) y y y 

R (x) :: R (0) + 6.R (x, stabil ity) z z z 
where 

R (x) :: plume boundary half width at distance x y 

R (x) = height at distance x z 

R (0) :: 
y complex half width 

R (0) :: complex height above ground z 

6.R = 2.5 (J (from Turner 1970) y Y 

6.R = 2.5 (J (from Turner 1970) z z 



37 

and values of 0 y and 0 z were calculated as follows: 

o = 0.4 R (x) y y 
(4.7) 

o = 0.4 R (x) z z 

To adapt this model to the present study the complex half width was 

estimated from the oil--film flow visualization to be 30 meters. The 

complex height was taken as 23 meters. The results of this model are 

discussed in a future section. This model is somewhat similar to an 

earlier model proposed by Yanskey et al. (1966) 

A 

n 0 2 + C(A))1/2(0 2 + 
y z 

C(A))1/2 

The last model to be discussed is that by Huber and Snyder (1976). 

This model is similar to Halitsky's in that it also modifies the 

horizontal and vertical dispersion par&meters. This model assumes that 

in the near wake (X/hB < 10) the dispersion is controlled by the 

high intensity turbulence close to the building. But since this 

turbulence rapidly decays, the dispersion in the far wake was controlled 

hy the background atmospheric turbulence whose dispersion parameters 

were given by the standard Gaussian curves (Turner, 1970) and were 

related to a virtual source a distance S upstream from the release 

point. 

The model for the enhanced dispersion parameters is given by: 

where hO is the relationship for plume spread without the building 
B 

present. For the present study 
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(i (i 
(J . ...Y z = = = 

hB hS hS 

was found to agree well with the data. The constant C3 is determined 

by the rate of longitudinal turbulence excess decay behind the 

building (see Figure 18). This data was taken behind the building used 

for this present study by Meroney et al. (1976) and the value of C3 

was determined to be -2.7. Values of C1 and C2 were determined 

from the plume spread in the near wake region. The resultant expression: 

crt x 
hB = 0.45 + 0.06(h

B 
- 3) (4.8 ) 

was found to fit the data for this experiment for the region 

3 <: x/hB .::. 10. The variation in concentration implied by this equation 

is shown in Figure 51. 

Further downwind the dispersion is taken over by atmospheric 

turbulence and thus C<ln he described in the standard Gaussian way. 

Huher and Synder suggest the use of a virtual source method given by 

cr t _ + 0 • 06 (hx + s) 0 • 9 
hs - R 

(4.9) 

For this study better agreement was found when the virtual source was 

taken to be zero. In other words beyond x/hB > 20 downwind the 

concentrations converged to those given hy the standard Gaussian model. 

Huber and Snyder found that for the case of the ground level release 

both the horizontal and vertical dispersion parameters should be 

adjusted. For the elevated release only the vertical dispersion 

enhanced. These results are consistent with those obtained by Huber 

and Snyder (1976). 
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4.5.2 Comparison with Observed Data 

As shown in Figure 27, Eq. (4.4) predicts reasonably well 

ground level concentrations for the case of the neutral ground level 

release without buildings present. 

It was felt that since for all these models the assumption was 

made that the effluent was uniformly distributed in the vertical that 

the appropriate case to make comparisons with would be ground, building 

and stack height releases from a downwind face. Figure 51 presents the 

comparison of Eqs. (4.2), (4.3), and (4.5). For ground level releases 

Gifford's model Eq. (4.61 did the best job in predicting concentrations 

when a value of C = 1 was used. The modified Gaussian equation. 

Eq. (4.8) also showed good agreement. Halitsky's model, Eq. (4.7) 

drastically underpredicted ground level concentrations. However this 

model could probably suffice if the constants were adjusted. For 

releases from building and stack height the only model that was 

compared was that of Huber and Snyder. Poor agreement was found 

between the modified Gaussian model and the observed data. 

4.6 Correlation of Wind Tunnel Measurements to Field Measurements 

The ambient concentration of a pollutant measured downwind form a 

source which will fluctuate with time as turbulence and meandering 

move the plume around. The result is that very short sampling times 

are apt to either record a very high or very low concentration. Thus in 

a one-hour average of the ambient concentration a crosswind plane is 

likely to be quite different from the profile the plume has at any 

one instant. In general we can say that the sampling time must be 

sufficiently long to encompass the period for the most important 

components of the fluctuations. Wind tunnel tests, then, are 
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analogous to field situations where the wind is "steady", from a 

constant direction with a constant velocity (truly a highly idealized 

situation). We can see then that averaging times in the wind tunnel 

correspond to shorter averaging times to those in the field. 

Because in the wake of a building the dispersion is dominated by 

the mechanical turbulence and eddies no larger than the building 

height generated by the building and not the large-scale eddies which 

produce the meandering of a plume, it is concluded that K-factors 

should correlate well with field measurements in the cavity region 

behind the building. In a wind tunnel where meandering is not present 

then peak concentrations in the field should correspond well with wind 

tunnel measurements. 

An extensive review of thoughts proposed on the influence of 

averaging time on concentrations is found in Brun et al. (1973). Most 

authors suggest a power law behavior with time. Brun finds no consis-

tent variation in the power law with stratification. For time periods 

ranging from 10 minutes to several hours the work of lIino seems to 

agree best with the experimental median. lIino (1968) performed a large-

scale study to determine the exponent. lIino suggested that atmospheric 

stabil ity has only a small effect on the exponent of the power law and 

suggested 

-1/2 
X - t 

Experiments by Hinds (1967) support the -1/2 power law. 

Laboratory measurements of O'y/h8 and O'z/h
8 

for isolated 

releases at ground level vary with distance downwind in the same 

manner as field results when averaged over five to twenty minute 

sampling periods. (J'asquill-Gifford curves for a and (J result 
y z 
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from field data sampled over five to twenty minutes.) Thus one might 

reasonably assign a minimum effective full-scale averaging time of ten 

minutes to mean laboratory data. Thus, we whould be able to relate a 

one-hour averaging time in the field to wind tunnel measurements by 

tl hr 
= ~odel t 

model 

-1/2 

and if tl hr = 60 minutes and t = 10 minutes, we get m 

or wind tunnel measurements of diffusion overpredict concentrations by 

a factor of 2.4 for typical near neutral flow conditions. 



Chapter 5 

CONCLUSIONS 

Information about dispersion in the wake of an industrial complex 

has many practical applications. From the study described in this 

report the following conclusions can be made. 

1. In the near wake region dispersion patterns significantly 

differ from those without the buildings present and cause 

lower concentrations. 

2. At some distance downwind, generally by x/hB = 8, the rate 

of dispersion is independent of release position and building 

orientation. 

3. Minor additions to the building complex cause significantly 

altered flow and dispersion patterns but only in preferred 

orientations. 

4. Minor changes in topography near the building also can 

significantly effect the dispersion patterns by diverting 

the flow around one part of the building. 

5. In the cavity-wake region behind the building aerodynamic 

turbulence dominates over the atmospheric turbulence but the 

effects of the latter are still slightly visible in the flow 

visualization sequences. 

6. Further downwind the atmospheric turbulence begins to take 

over and completely dominates by x/hB = 15. 

7. For x/hB > 15 concentrations are virtually independent of 

whether or not the buildings were present. 
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8. The effects of stratification are to cause slightly higher 

concentrations for stable atmospheres while slightly lower 

concentrations are noticed for unstable stratifications. 

9. The effect of the buildings is to enhance the dispersion 

(mostly in the horizontal) and cause lower concentrations. 

These lower concentrations may be accounted for by the use 

of either Giffordts volume source model, Eq. (4.2) or the 

model of Huber and Snyder, Eq. (4.4). Because the latter 

model requires detailed knowledge of the flow structure in 

the wake which is sometimes difficult to obtain Gifford's 

model appear preferable. Gifford's model, however, cannot 

account for elevated releases. Huber and Snyder's model 

underpredicts concentrations very close to the building for 

elevated releases. 

10. Ground level releases in the wake of the structure tend to 

enhance the dispersion in both the horizontal and vertical, 

while elevated releases enhance only the vertical. This 

conclusion was also reached in the previous study by Huber 

and Snyder (1976). 
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Figure 19. Comparison of velocity profiles with 
similarity theory 
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Figure 20. Oil film pictures with silo and tank buildings present. 
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e 

Figure 20 (continued) 
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e = 45° 

Figure 21. Oil film pictures without silo and tank buildings present. 
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Figure 21 (continued) 



Figure 22a. Ground level release smoke visualization, neutral. 



e = 270 0 

Figure 22a (continued). 



e = 90 0 e = 135
0 

Figure 22b. Ground level release smoke visualization, stable. 



e = 270 0 

Figure 22b (continued). 



e = 90 0 e = 135 0 

Figure 23a. Building height release smoke visualization, neutral. 



e = 270 0 

Figure 23a (continued). 



8 = ___ 9.0 0 8 = 135 0 

Figure 23b. Building height . release smoke visualization, stable. 



8 = 270 0 

Figure 23b (continued). 



e = 90 0 e = 135 0 

Figure 24a. Stack height release smoke visualization, neutral. 



8 = 270 0 

Figure 24a (continued). 



e = 90 0 e = 1350 

Figure 24b. Stack height release smoke visualization, stable. 
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Figure 24b (continued). 
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Figure 25. Nondimensional vertical plume spread vs. 
distance downstream 
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Figure 26. Nondimensional lateral plume spread vs. 
distance downstream 
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Figure 27. Comparison of models with data, 
no buildings present 
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Figure 28a. 1n xUA/Q vs. 1n x/hB with buildings present 
e = 0°, neutral 
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Figure 2Rh. JLn XUA/Q vs. R.n x/hB with buildings present 
e = 45°, neutral 
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Figure 28c. in XUA/Q vs. in x/hS with buildings present 
8 = 90°, neutral 
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Figure 28d. tn XUA/Q vs. tn x/hB with buildings present 
a = 135°, neutral 
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Neutra I 8 =180° 
• Ground Level Release 
o Building Height Release 
D. Stack Height Release 

-- Pasquill-Gifford Curves 
--Eq.4.4 

Figure 28e. !n xUA/Q vs. !n x/hB with buildings present 
a = 180°, neutral 
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Figure 28f. tn xUA/Q vs. tn x/hs with buildings present 
e = 225°, neutral 
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Figure 28g. ~n xUA/Q vs. ~n x/hB with buildings present 
e = 270°, neutral 
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Figure 28h. in XUA/Q vs. in x/hB with buildings present 
e = 315°, neutral 
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Figure 29a. ~n XUA/Q vs. ~n x/hB with buildings present 

e = 0°, slightly unstable 
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Figure 29b. tn xUA/Q vs. tn x/hB with buildings present 
e = 0°, strongly stable 



95 

Figure 30. Polar diagram of Kmax as measured at 87 m versus 
wind approach angle for ground level release. 
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270~--------------~--~ 

Figure 31. Polar diagram of Kmax as measured at 1200 m versus 
wind approach angle for ground level release. 
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Figure 32. Polar diagram of Kmax as measured at 87 m versus 
wind approach angle for building height release. 
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180 

Figure 33. Polar diagram of Kmax as measured at 1200 m versus 
wind approach angle for building height release. 
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1800 

Figure 34. Polar diagram of Kmax as measured at 87 m versus 
wind approach angle for stack height release. 
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270~------------------~~ R--+~~--+-~--~--~-90° 

Figure 35. Polar diagram of Kmax as measured at 1200 m versus 
wind approach angle for stack height release. 
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Figure 39. Diffusion isop1eths, e = 135°, 
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Figure 40. Diffusion isop1eths, e = 315°, neutral, stack release 
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Figure 42. Diffusion isop1eths, vertical x-z plane 
strongly stable, stack release, e = 315 0 
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Figure 43. Diffusion isopleths, a = 0° 
slightly unstable, building height release 
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Figure 44. Diffusion isopleths, e = 0° 
neutral, building height release 
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Figure 45. Diffusion isopleths, e = 0° 
slightly stable, building height release 
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Figure 46. Diffusion isopleths, a = 0° 
strongly stable, building height release 
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Figure 49. Diffusion isop1eths, e = 3150 

slightly stable, ground release 
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Figure 51. Comparison of observed data with 
prediction equations 
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TABLE I. Comparison of Modeling Parameters for Model and Prototype 

Parameter 

Re 

hS/~ 

Power law exponent p (from data) 
Power law exponent p (Eq. (2.8)) 

Sampling grid X/h
B 

ATMOSPHERIC STABILITY 

stable 

moderately stable 

neutral 

unstable 

* 

Model 

0.0018 

10 

12,000 

0.064 

0,1.0,1.2 

.12,.16 •• 22,.42 

.13,.17,.23,.67 

1.5-70 

F-G 0.85 1.69 

E 0.17 0.45 

C-D 0 o 

B -0.44 -0.68 

Pasquil1-Gifford stability category 

Prototype 

0.0018 

13 

10,000,000 

0.06 

0,1.0,1.2 

-,.15, .35, .52 

1.5-70 

F-G 1.1 1.29 

C-D 0 o 

B -0.63 -1.08 
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TABLE II. Key 

a = Run number 

0 0 1 

45 0 2 

90 0 3 

135 0 4 

180 0 5 

225 0 6 

270 0 7 

315 0 8 

G = ground level release 

B = building height release 

S = stack height release 
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TABLE III. Data, Slightly Unstable 
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RUN NUMBER lG 
STABILITy ·f 
RELEASE HEIGHT (METERS' 0.00 
WINO OIR€CTICN C 

SAMPLE POS!. T1 eN P1ETE~S' 
)( Y Z 

37.4 26.4 0.0 
31.4 14.2 c.o 
37.4 0.0 c.o 
37.4 -14.2 0.0 
31.4 -28.4 0.0 
81.0 30.5 c.o 
67.C 15.2 0.0 
67.C 0.0 (j.0 
87.0 -15.2 0.0 
81.0 -30.5 o.c 

lA7.~ 65.0 0.0 
167.0 32.5 C.o 
187.0 0.0 C.G 
187.0 -32.5 0.0 
187.0 -6«3.0 !l.0 
366.0 64. a 0.0 
366.0 J 2 .. \) e.G 
J6t.O o.c c.o 
36C.O -32.0 0.0 
366.0 -64.0 0.0 
792.0 138.0 0.0 
192.0 6 c;. C ~.o 
792.0 0.0 -:.0 
792.0 -69.0 J.O 
792.0 -138.0 0.0 

1200.0 213.'+ 0.0 
1200.0 lC 6.7 e.a 
120 C. 0 0.0 0.0 
120C.O -106.7 0.0 
12C". C -213.4 0.0 
1600.0 224.2 0.0 
160f.0 112.1 0.0 
160 G. 0 O. a n.o 
1600.0 -112.1 1l.0 
16rt.0 -224.2 o.n 

87.0 0.0 17.8 
87.0 0.0 39.4 

181.0 0.0 17.8 
167.0 0.0 39.4 
36(-.0 0.3 11.8 
36£'.0 0.0 39. ,. 
7Q2.0 0.0 30.'5 
792.0 0.0 5£.6 

12C (j. G 0.0 1c.e 
120\.'.0 0.0 30.5 
1600.0 0.0 31.1 

MA)(I~UH VALUE 

CONC[NTRATIO~ COEFFICIENT 

.36E+00 

.99(+00 

.19(+0) 

.84£-01 

.65£-01 
.11E+01 
.S1EteO 
.19E+0,) 
.14E-Ol 
.lSE-01 
.13E-Ol 
.10E-Ol 
.94E-01 
.13E-01 
.73E-02 
.10E+00 
.97E-01 
.91E-01 
.29E-01 
.21E-01 
.97E-02 
.1eE-Ot 
.S'+E-01 
.11E-01 
.66E-02 
.39£-1)2 
.63E-02 
.92£-02 
.73£-02 
.45E-02 
.13E-02 
.13E-02 
.13E-02 
.13E-02 
.13E-02 
.6&f-02 
.11E-02 
.11£+01 
.34£-01 
.36E-01 
.44E-01 
.26£-01 
.20E-01 
.30E-tll 
.89E-02 
.21E-01 

.11E+01 



RUt. NUt18ER 
STA'lILITY 
RELEASE HEIG~T (M£T£~S' 
WINO OIRECTICN 

122 

1e 
e 

22.60 
o 

SAMPLE PO ~I Tl eN (:1ETE~S , 
x Y Z 

37.4 2 f.lt 0.0 
37. It 14.2 0.0 
37." 0.0 0.0 
37.4 -14.2 c.o 
37.4 -28.4 c.o 
87.0 30.5 0.0 
87.0 15.2 0.0 
87.0 c.o c.o 
87.0 -lS.2 0.0 
87.0 -30.5 0.0 

187.0 65.0 0.0 
187.0 32.5 0.0 
187.0 0.0 0.0 
187.0 -32.5 0.0 
1~7.0 -65.0 D.O 
366.0 64.0 0.0 
366.0 32.0 fl.D 
366.0 0.0 0.0 
366.0 -32.0 0.0 
36ft.0 -64.0 0.0 
792.0 138.0 f). I) 

792.C &9.0 0.0 
792.0 0.0 0.0 
792.0 -6~. a Q.O 
792.0 -138.0 o.c 

120C.t 213. It tl.O 

120 C ." 1Q&.7 o.~ 

120(.0 0.0 0.0 
120(.0 -10E.7 o.~ 

120 r • c -213.4 o.u 
16(JC.t 224.2 0.0 
1600.0 112.1 0.0 
1600.0 0.0 0.0 
160 c. C -112.1 e.o 
160t.0 -224.2 0.0 

87.0 0.0 17.8 
87.0 o. a 39." 

187.0 0.0 17.8 
187.0 O. a 39." 
166.C 0.0 17.8 
366.0 0.0 .J9 ... 
791. a 0.0 30.5 
19? a 0.0 SO.8 

120~.O o. Q ID.8 
120C.O 0.0 30.5 
1600.0 0.0 31.1 

HAXIHUM VALUE 

CONCfNTRATIO~ COEFFICIENT 

.12£+00 

.12E+Ol 

.12E+Ol 

.36E+OJ 

.31E+00 

.30E+00 

.96£+00 

.81E+00 

.32£-01 
• 69E~D-l 
.14E-01 
.16[-01 
.26E+Q') 
.22£-01 
.5"E-02 
.19£-01 
.13E+00 
.16E+00 
.62E-Ol 
.41E-Ol 
.6"£-02 
.72E-01 
.76E-Ol 
.23E-01 
.64£-02 
.25£-02 
.25£-02 
."sE-O;? 
.48£-02 
.25£-02 
.16E-02 
.16E-02 
.16£-02 
.16£-02 
.16£-02 
.38E-02 
.60E-02 
.23£+0' 
.43E-Ol 
.51E-Ol 
.47E-Ol 
.27E-Ol 
.16E-Ol 
.3ltE-Ol 
.32£-32 
.25E-Ol 

.12E+Ol 



RU~ NUMBER 
STAflILITY 
RElEAS~ HEIGHT (MErE~S) 

WINO OIRECTICN 

123 

IS 
P. 

?9.CJ 
o 

SAMPLE POSITICU CM£TE~S' 
)( y Z 

37.4 2 e. 4 G.O 
37.4 14.2 0.0 
37. ,. 0.0 '1.0 
37.4 -14.2 ".0 
:3 7.4 -26.4 J.O 
87.0 30.5 0.0 
87.0 1~.2 0.0 
67.0 0.0 C.O 
87.0 -1~.2 il.C 
87.0 -30.5 0.0 

167.t 65.0 O.il 
187.0 32.5 D.l 
181.0 0.0 C.O 
187.0 -32.5 ~.O 
181.0 -65.0 0.0 
36~.0 64.0 ~.o 
366.£ 32.0 0.0 
366.0 0 • .0 0.0 
36(-.0 -32.0 0.0 
36f>.0 -64.0 1).0 
792 •. ~ 138.0 n.o 
792.0 (,9.0 !l.G 
7CJ2.~ 0.0 0.0 
792.0 -6~. ::. G.O 
792.C -138.11 0.0 

1200.0 213.4 ~.o 
12((,.,] 106.7 0.0 
1200.0 O. J n.o 
1200.0 -10 E. 7 c.o 
120C.O -213.4 0.0 
160C.C 224.2 0.0 
160C.!l 112.1 o.c 
160 0.0 0.0 o.c 
160C.C -112.1 n.o 
160C.0 - 224.2 0.0 

87.0 0.0 17.6 
87.0 0.0 39. :. 

167.n 0.0 17.6 
187. (j 0.0 3q.4 
36£..0 o. a 17.6 
366.0 ti.o 39.4 
7Q2.0 O.Q 30.5 
79?~ 0.0 5""6 

lZCC.O C.O 10.8 
1200.Q 0.0 30.5 
160C.0 0.0 31.1 

MAXIMUM VALUE 

CONCENTRArIO~ COEFFICIENT 

.57E-01 

.22E+OO 

.Z4E+OC 

.70E-C1 

.15E-01 

.13E-01 

.35E .. CC 

.40£+00 

.71E-Cl 

.22E-01 

.32E-02 

.32E-02 

.2:3E+iJ:.J 

.28E-01 

.41E-P? 

.52E-01 

.15£+00 

.23[tOO 

.12E+OO 

.43£-01 

.51£-0? 

.59[-Q1 

.72E-v1 

.24£-Ql 

.73E-J2 

.16[-02 

.16(-02 

.41£-02 

.22E-02 

.16E-02 

.16E"CZ 

.16E-02 

.16E-02 

.16E-nz 

.16£-02 

.16E-02 

.22E-02 

.27E.C~ 

.59E-Ol 

.51E-Cl 

.43£-01 

.Z7E-Ol 

.12E-01 

.3eE-Cl 

.16E-02 

.25E-Ol 

.40 E+OO 
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RU~ NU~BER 2G 
STA~ILITY e 
RELEASE HEIG~T (METE~SI O.~O 

WINO OIPEGTICN 45 

SAMPLE PO~ITICN CHETE~S' 
X Y Z 

37.,. 2 t.,. 0.0 
37." 1,..2 0.0 
37." (i.O O.Q 
37. ,. -1".2 J.O 
37. It -28.4 'l.0 
87.0 30.5 0.0 
87.0 15.Z 0.0 
87.0 0.0 0.0 
87.C -1~.2 D.O 
67.0 -30.5 0.0 

187.0 65. C 0.0 
167.t 32.5 C.Q 
187.0 'l.0 0.0 
187.0 -32.5 v.o 
1"7.0 -6~.0 Q.O 
366.0 & It. 1 D.O 
366.0 32.0 1.0 
366.::: 0.0 (l.C 
366.0 -32.D 0.0 
366.0 -6".D c.o 
79:?0 13f.') ~.c 

792. r: 6 c:. 0 c.o 
792.0 0.0 ~.O 
792.0 -6<J.O D.O 
792.C -1'18.0 O.1l 

120r..O 213.4 ').0 
120C.'! 106.7 0.-0 
1200.0 0.0 0.0 
12D ~. 0 -10£.7 c.o 
120 C. 0 -21"3. It 0.0 
160C.0 22,..2 0.0 
160(J.O 112.1 Q.O 
1600.0 O. a 0.0 
1600. Q -112.1 0.0 
160(.0 -22".2 0.0 

87.0 0.0 17.8 
87.C 0.0 39.4 

1~ 7.0 0.0 17.8 
187.0 0.0 39.1t 
36f-.C C.O 17.8 
3&6.0 0.0 39." 
792.0 O.D 30.5 
792.t 0.0 5J.8 

120 C .'3 0.0 10.8 
t 2C C.1 0.0 3e.s 
16cr.o 0.0 31.1 

HAXIMUH VALUE 

CONCENTRATIO~ COEFfICIENT 

.lt9£-01 

.10E+01 

.15[+01 

.25£+OJ 

.73£-02 

.12E+OO 

.SOE+oe 

.78E+00 

.18E-01 

.8"E-02 

.89£-OZ 

.81E-OZ 

.17(+OC 

.13E-Ol 

.71E-02 

.40E-Ol 

.11~+OO 

.21E+00 

.91£-01 

.17E-01 

.1CE-Ot 

.56E-Ol 

.6CE-01 

.23E-01 

.ZltE-IJZ 

.60E-OZ 

.58E-02 

.55£-02 

.16E-02 

.16E-02 

.13E-D2 

.13£-02 

.13E-02 

.13£-02 

.13E-02 

.60E-02 

.23£-01 

.32E+OJ 

.83£-01 

..... £=01 

.59E-Ol 

.34E-01 

.24f.-'Jl 

.28E-01 

.79£-02 

.21E-Ol 

.15E.01 



~u" NUI"aER 
STAIlILTTY 
RELEASE HEIG~T (~ETE~S) 

WINO OIRECTICU 

125 

SA"'PLE POSITICN (METERS) 
X Y Z 

37.'+ 28. '+ 0.0 
3? '+ 1,..2 0.0 
37.4 0.0 0.0 
31 ... -14.2 0.0 
37.4 -2 P..4 C.O 
87.0 JO.5 C.O 
87.0 1~. 2 C.O 
87.t 0.0 0.0 
67.C -15.2 {l.3 
87.0 -30.5 '.0 

187.0 65.0 0.0 
187.0 32.5 0.0 
1fl1.0 0.0 ~.o 
187.~ -32.5 0.0 
187.0 -65.0 0.0 
36f>.O 64.0 C.O 
36&.0 32.0 0.0 
366.( 0.0 (!.o 
36f;.C -32.0 f).O 
36&.0 -64.0 0.0 
792.C 1·18.0 'l.e 
79f:.O 6 C;. 0 (1.0 
792.0 c.o c.o 
792.0 -6-:.0 0.0 
7Q2.0 -138.0 ~.o 

12tH.O 213. ,. c.o 
12C 0 • t 10 E. 7 Q.!: 
120C.O 0.0 C.O 
120(1.0 -10E.7 t.o 
120 ( • 0 -213.4 '.0 
16CO.O 224.2 (i.D 
160~.O 112.1 J.O 
160 C. 0 0.0 0.0 
160C.0 -112.1 IJ.C 
16GC.0 - 224.2 0.11 

87.C c.o 17.8 
87.0 0.0 39." 

187.~ 0.0 17.8 
187.0 0.0 39.4 
36f.O 9.0 17.8 
36E.0 0.0 39.4 
792.0 c.o 30.5 
792.0 0.0 5::'.8 

lZ0C.C 0.0 lJ.8 
120C.0 0.0 3::!.5 
1600.C 0.0 31.1 

MAXIMUM VALUE" 

CONCFNTRATIO" COEF"FICIENT 

.3'+E-01 

.26£-01 

.26E+0: 

.64E-01 

.99E-02 

.21E-01 

.13£400 

.28£.0~ 

.58E-01 

.13£-01 

.29£-32 

.25E-1)2 

.19E+0~ 

.23£-01 

.25£-02 

.33E-01 

.1!E.~~ 

.21E"O~ 

.12E.+OO 

.17E-Ol 

.54E-fJ2 

.66[-01 

.91f-01 

.23E-01 

.76£-02 

.35£-02 

.22E-02 

.19£-02 

.13E-02 

.35£-02 

.16£-02 

.16E-02 

.16(-C2 

.16E-t;Z 

.16E-02 

.25E-02 

.52E-01 

.37E-01 

.1'.E*OO 

.51£-"1 

.80E-01 

.39(-01 

.28E-J1 

.38f-01 

.35£-02 

.27£-01 

.28E+00 



126 

RU~ NUkqER 25 
STA1Il~TV p 
RELEASE HE: If,HT Ct/ETf~ S) l~. GO 
WINO nl~ECTICN 4~ 

SAMPlf. POSITICN (METERS' 
X Y l 

37.4 2 E. If Ij.O 
31.4 14.2 0.0 
37.4 0.0 O.1i 
37.4 -14. ? 0.0 
31.4 -28.4 c.e 
81.0 30.5 O.G 
87.0 15.2 C.G 
81.0 0.0 0.3 
S1.'! -15.2 O.C 
81.0 -30.5 0.0 

161.0 65.0 e.G 
181.t 32.5 [.1 
187.0 0.0 C.D 
187.3 -32.5 a.o 
187.0 -6~.0 ~. (I 

366.0 614. {) ~.s 
366.0 32.0 0.0 
36f.. ~ 0.0 ".0 
36f..0 -32.0 0.0 
36b.!I -64.0 ~.o 
192.Q 138.3 ~ .. O 
792.0 I) <,a. 0 ;.0 
79?'.~ Q.O ').0 
79,.0 -&~. 0 ~.o 
192. C -138. () :J.'; 

120t.O 213.4 ~.G 
1.20C.O 106.1 ,. ... 

" • v 
l?Ol'.C 0.0 G.O 
12(:(.0 -lDE.? J.O 
12ee.o -Z13.1.t u.c 
l60e.Q 2Z4.2 0.0 
l&nc.o l1Z.1 0.0 
l60G.O 0.0 0.0 
1 or r. c -112.1 l.~ 
160t.C -224.2 ~.o 

6 7'.~ 0.0 17.8 
137.0 0.0 39.4 

167.0 G.O 1.1.8 
187.0 D.~ 39.4 
36f,. , 0.0 11.8 
3f~&. J 0.0 39.4 
792. I) 0.0 30,5 
797. e 0.0 51:.8 

1200.0 0.0 10.8 
ll0C.O o. G 3U.5 
16CO.C 0.0 31.1 

HA)(It-'Ctf VALuE 

CONC(NTRATIOt. COEF'F'ICIENT 

.12£-01 

.15E-Ol 

.92£-J1 

.2St-Ol 

.10E-01 

.12£-01 

.53E-Ol 
.12£+Ql 
.47£-01 
.60E-02 

o. 
.41E-02 
.11£+,)' 
.22E-01 
.36£-02 
.22E-01 
.49f-Ol 
.16E+00 
.75E-Ol 
.17[-01 
.41(-02 
.4cE-G1 
.73£-01 
.lSE-G1 
.48E-C~ 
.llt-O! 
.22f-02 
.35£.-02 
.45£_fJ2 
.41£-02 
.16£-02 
.1f.(-Ol 
.16£-02 
.16E"'C2 
.1f·£-jZ 
.32[-02 
.14£-01 
.27£+CJ 
.14€+t;1 
.7([·'C! 
.77t-Cl 
.33(-01 
.32£-01 
.34E-Ql 
.l2£-02 
.25£-01 

.27£:+00 



127 

RU~ NUt~BER 3C 
STAJIlITY r. 
RELEASE ~EIr,~T (METERS' O.OC 
WINO OIRECTICN 90 

SA~PLE PO~!TICN (MET£~S) 

X Y Z 
37.4 
37.4 
37.4 
37.4 
37 ... 
87.r 
87.t' 
87.0 
87.0 
87.0 

187.0 
187.e 
187.0 
11\ 7.0 
187.0 
366.0 
366.~ 
36f.C 
36( .• C 
36&.0 
792. C 
792. C 
792.J 
792.0 
792.0 

12GC.C 
120 r • c 
120C.~ 
120 ~ • 0 
12CC.O 
160C.0 
16CO.D 
16e C • 0 
1613 ~ • ~ 
160fJ.t 

87.~ 
87.0 

187.t 
187.0 
366.0 
36f;.0 
792.0 
192.0 

120C.C 
120('.0 
160C.C 

2 f. 4 
14.2 

O.Q 
-14.2 
-28.4 

30.5 
1 S. 2 

0.0 
-1~.? 

-30.5 
65.0 
32.5 
c.o 

-32.5 
-6~.O 

64.1) 
3 Z. 0 
o.c 

-32.0 
-6Lt.O 
138.0 

&<).0 
0.0 

-6~.0 
-138.1) 

213.4 
106.7 

0.0 
-10f.7 
- 213.4 

224.2 
112.1 

0.0 
-112.1 
-224.2 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
Q.O 
0.0 
O.Q 

MAXIMUM VALUE 

0.0 
Q.D 
:;.0 
'l.c 
J.O 
0.0 
l.O 
c.o 
'J.o 
c.o 
0.0 
c.o 
c.o 
c.o 
o.~ 
0.0 
o.c 
c.o 
c.e 
(' • a 
(l.C 
~. J 
(l.O 
~.o 

r.e 
c.o 
1.0 
~.G 
0.11 
0.0 
0.0 
0.0 
0.0 
,. ~ 

~ • v 
o. j 

17.8 
39.4 
17.8 
39 ... 
17.8 
3'3.4 
3:1.5 
5(,.Il 
1:j.8 
30.5 
31.1 

CO~CENTRATIO~ COEFFICIENT 

.66E+OO 

.12E+01 

.93E+0,) 

.~2ftCJ 

.14E-Ol 

.12(.00 

.41f+OJ 

.45£+00 

.17E-01 

.43E-01 

.17E-01 

.45E-01 

.27E+C: 

.14E-01 

.37E-02 

.37E-Ol 

.66E-:11. 

.14E+OO 

.61E-01 

.43E-Jl 

.11£'-Q1 

.4~E-11 

.65E-01 

.3eE-ul 

.,9E-'2 

.b3f-02 

.63E-02 

.55E-02 

.&3E-~2 

.81E-02 

.13(-02 

.13£-02 

.13(-02 

.13E-02 

.13E-02 

.5~E-02 

.25£-01 

.2tE+u:o: 

.17£.::;0 

.54E-01 

.44£-01 

.33E-01 

.21E ... 01 

.20E-01 

.60E-02 

.16E-01 

.12EH)1 



RUN NU .... SER 
STAfJILITV 
RELEASE HEIGHT (METERS' 
WINO OIRECTICN 

128 

38 
e 

Z2.oC 
90 

SAMPLE PO~ITICN (f1ETEiS") 
)t Y 1 

37.4 28.4 0.0 
37.4 14.2 c.o 
37.4 c.o 0.0 
37.4 -14.2 0.0 
37.4 -28.4 J.O 
81.0 JO.; 0.0 
87.0 15.2 0.1) 
8741~ n.o '0.0 
87.C -15.2 0.0 
87.0 -30.5 0.0 

187.0 65.1) 0.0 
181.0 32.5 0.0 
187.( O.Q o.c 
187.0 -32.5 c.o 
1~7.C -65.0 0.0 
366.0 64. a 0.0 
3fl6.0 32.0 a.Q 
366.0 0.1) 0.0 
36£.0 -32.0 0.0 
3f.f,.D -64. Q O.il 
79Z.C 138.0 'l.o 
'92.1} 69.0 ~.o 

792.0 c.o C.O 
1QC'.O -69. n c.!) 
79'2.0 -138.0 O.fl 

120 r., 213.4 0.0 
12C C. 0 10 E. 7 0.0 
1200.& 0.0 0.0 
1200.0 -10 E .. 7 r.o 
120C.9 -213.4 l.O 
looe.1) 224.2 c.c 
160t.) 112.1 0.0 
16GO.fl 0.0 o.a 
160\:.0 -112.1 J.t 
1&t't.O -224.2 0.0 

81.Q 0.0 1 7 .8 
87.0 0.0 39.4 

187.l 0.0 17.8 
187.0 0.0 39.4 
366.4)· 0.0 1 7 .8 
36£,. Q 0.0 39.4 
792.0 o.a 3a.s 
7CJ2.C 0.0 50.8 

12tl(~. f} c.o la.8 
120C.0 0.0 3Q.5 
160C.0 0.0 31.1 

MA)CIMUM VALUE 

CONCENTPAlIOt. C OEF'F'I eI E.~ T 

.64£-01 

.17E+J~ 

• 'SE+OI) 
.4-.E+0) 
.66(-01 
.42E-(;1 
.32£+00 
.52E+0~ 
.Z6E-Ol 
.48E-Ol 
.11E-01 
.39£-01 
.ZSE+OJ 
.13£-01 
.19£:-02 
.23£-01 
.64E-01 
.14£.00 
.6ltE-~1 
.42f-~1 

.6ltE-02 

.38E-ill 

.~lE-Ol 

.3GE"-01 

.99E-C~ 

.29£-02 

.32£-02 

.35f-02 

.Z9E-O' 

.ZSE-Ot: 

.16£-02 

.16E-02 

.16£-02 

.16E-02 

.16[-02 

.22E-02 

.5eE-01 

.lQE+Ov 

.74£-01 

.5ltE-01 

.'t6E-01 

.35E-01 

.21E-Ol 

.ZlE-Ol 

.29E-02 

.19£-01 

.75E+00 



129 

RUN NUMBER 35 
STAqIlITY P 
RELEASE H~IG~T (METERS) 2g.00 
WlhO DI~ECTICN gO 

SAMPLE PO~IrrCN P1ETE~S 1 
)( y ? 

37. (t 28.4 0.0 
37. ,. 14.2 C .!l 
37.4 O. i) 0.0 
37.4 -14.2 1).0 
37.4 -2t.4 G.Q 
67.0 30.5 o • 0 
f'7.C 15.2 ~ • 0 
87. C 0.0 ~.o 

87.0 -15.2 0.0 
A.7.C -30.'5 o • u 

187. C 65.0 a • 0 
187.Q 32.5 J.O 
lfi7.r 0.0 c. ~ 
187.C -32.5 ~ • 0 
1"7.0 -65.1.1 J.C 
366. ( 64. 0 ~ • r: 
3 E: r .• 0 32.0 o • 0 
3f,f). C 0.0 ~.O 

3F:f,.C - 32. C [I. J 
36r-,.~ -64.0 O.D 
7~7. C 138.0 0.0 
792.e 6 <:. C C.O 
79?0 0.0 0.0 
792.0 -6 <3.0 Q.O 
792.0 -13e.C e.e 

12C C. C 213.4 C • 0 
1 2C C • 0 10 f:. 7 O.~ 

120C.O 0.0 C.O 
120 C • n -10E.7 0.0 
120~.O -213.4 0.0 
16r;O.~ 224.2 0.0 
16e o. 0 112.1 0.0 
1EGC.O 0.0 J.O 
16(' f1 • ~ -11.2.1 C.O 
16CC.O -224.2 0.0 

87.0 0.0 17.8 
67.0 O.Q 39.4 

Itt7.C 0.0 17.8 
1~7.C 0.0 3<3.4 
36E-.O 0.0 17.8 
366.0 0.0 39.4 
7CJ2.0 0-.0 3'1.S 
79? • 0 0.0 5~.8 

120 C. C 0.0 lC.8 
12CC.0 0.0 30.5 
16Cf'.O 0.0 31.1 

HAXlt-IlJM VALUE 

CON C [tH R t. TIC ~ C 0 E ;- F reI ~ on 

.17E-01 

.35E-~1 
• ,_ 8 E" C J 
.11E+O~ 
.20E-01 
.54E-Ol 
.'.8E+04 
.54E+~~ 
.7eE-01 
.34[-01 
.26E-01 
.72E-01 
.36E+OC 
.12E-Ol 
.2SE-U2 
.33E-01 
.83f-Ol 
.78E-01 
.!6(+C~ 
._)4~-Ol 

.92E-02 

.55f-:n 

.6~H-Ol 

.28E-01 

.8~E-02 

.51E-C2 

.2Sf-O? 

.13E-O'? 

.1t;E-~Z 

.25E-02 

.16E-02 

.1Ef.-D2 

.16E-1)2 

.1fE-u2 

.16E-02 

.48t-02 

.1CJE-02 

.23E+Q'~ 

.Z2E+O~ 

.49E-01 

.45E-01 

.26E-01 

.23E-01 

.33E-Ol 

.7&E-02 

.25E-Ol 

.54£+00 



130 

RUN NU~·f3~R ItG 
SlAqIlITY ~ 

RELEASE HSrG~T (METERS) C.O~ 

WINO D!PECTICN 13~ 

SAHPlF: PO~I Tl Ct~ (t1ETE~SJ CONCE'fTRATICr; CCEFFICIE~T 
X V Z 

J7." 2 8.lt C.O .31£-01 
37.4 14.2 l.C .65E+Oj; 
37.4 3.0 C.O .80EtO' 
31." -14.2 o.e .55E+O' 
37.4 -2 f.Ct J.O .1&E-01 
S7.a 33.5 0 • .1 .89E-01 
87., 1=_2 c.o .4"£+0' 
87.0 0.0 n.t ."7r.+O~ 
87.1) -15.2 o.e .33E-Ql 
81.C -30.5 0.0 .2"[-01 

181.0 65.0 c.o .17E-fi1 
187.a 32.5 c:.c .23£-Q1 
187.: 0.0 0 • ., .29f+OJ 
187.C -32.r; G.O .leE-Ol 
11'1.: -6 'S. 0 J.O .71£-02 
3&~.' 6 It. 0 o.~ .S9E-(!1 
36f, • ., 32.0 c.e .17E"'~ 
36(,.0 C.I) '1.0 .14E+CQ 
3~-:.( -32.0 c.t) ."2€-C1 
36f.,. C -64.0 r.e .1C;E-·~1 
79 ('. t 138. f) n.e .6f,E"~Z 
79?t 6~. 0 c.e .5«.£-Q1 
792.'1 ~.o 0.0 .5~E"'Ol 
192.3 -6~. 3 ;'j.G .18£"01 
79t.C -136. , I!.t; .12£.-01 

120~.~ Zl'!.lt c.o .34E-02 
1,0 ('. t- 10 €. 7 ~ •. 0 .6E:E-02 
1Z0C.O 0.0 ;].0 ."5E-02 
lZ0 C. 0 -10 €. 7 0.0 .79E-C2 
120(.( -213.4 0.0 .76£-02 
16e ( .0 224.2 0.0 .13£-02 
160~.C 112.1 0.0 .13£-02 
16('1;.' 0.0 ').0 .11E-QZ 
160(." -112.1 c.o .13£-02 
160 C. 0 -224.2 0.0 .13E-'2 

p\7.n 0.0 17.6 .81£-02 
a7.C 0.0 39.4 .81£-02 

187.C !). 0 17.8 .28£+O~ 
11\1.C 0.0 39.4 .99£-Q1 
3&&.0 Q.O 17.8 .62£-01 
36~.6 0.0 39.4 .56£-01 
792.0 0.0 l~ .. S .32£-01 
797. ~ 0.0 5~.1\ .23r-;:. 

120 r:. e 0.0 le.e .31£-01 
120 C. 0 0.0 30.5 .79E-OZ 
16CC.ll 0.0 31.1 .21E-01 

"A)(IMUM VALUE .80£+00 
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RUN tJU~8fQ Ite 
SlA~ILrTY 0 
REL[A!:';( kFI(;kT (t-tETE'RS. 22.~Q 

WINO OIR~CTICN 135 

SAMPl£ PO sr T I CN (METE~S' COt~CrNT ~il TIC" COEF'FICI f"n 
x V 1 

37 .... 2 8. ft 0.0 .23E-01 
3? .4 14.2 C.O .24f+Ol 
37.4 C.t' C.O •. J4(+JJ 
37.4 -11 .. 2 0.0 .14£+0': 
37.4 -2 f .. 4 e.o .12E-01 
f\7.0 3l.t) 0.0 .61l-Gl 
87.t 15.? 0.0 .36E.OJ 
87.0 D.!) Q.t .36E.··01 
87.0 -15.2 1).0 .75E-01 
87.0 -.JO.5 n.il .23E-01 

If\7.C 6 'i. J 0.0 .11E-J1 
187.0 32.r;; r.u .17E-01 
187. r 0.0 0.0 .28E+O~ 

187.0 -32.5 0.0 .2Qf-Ol 
167.0 -6t;.O :'.0 .48£-(12 
36(.,. 0 64.0 c.o .5'JE-Jl 
36f.C 12.0 C.Q .17E+~< 
36f.f! o.!] Q.O .14EHlJ 
If:-(J.O -32.0 '.J .63[-01 
3~~.0 -64.0 o.a .22f-:l 
792. ~ 11~.0 l.C .32[-02 
792. C 6~. 0 c.o .61[-01 
7<:4?0 0.0 0.0 • 6 •• E - o! 
192.. C -6~. C 0.0 .19E-01 
192.0 -138. lJ 1).0 .16E-01 

12(0.( 21·~.t+ c.o .ltf-'ll 
120C.O 10 f. 7 Q.Q .1<3E-02 
120('.0 D.1l t.O .1 fJt - 0 2 
120 C • 0 -10E.7 "l.G .29E.-J? 
120C.O - 213.4 0.0 .3Io\f-C~ 

16tH • ~ 224.2 o.c .loE-O? 
1 tC 0 • 0 112.1 0.0 .l6E-O? 
IbljC.~ 0.0 0.0 .l&f-'Z 
160C.0 -112.1 c.o .16E-02 
16C'J.C -22".2 c.o .lfE-1)2 

87.0 0.0 17.6 .29E-02 
67.0 0.0 3q.4 .35E-02 

181.e o. () 17.8 .27E"OO 
1~ 7. C 0.0 39.4 .12E+): 
36(-.0 0.0 17.8 .59E:-Ol 
l('6.0 c.o 39.ft .63E-01 
192.0 o.a 31.S .33E-:a 
7q?Q 0.3 50.8 .25E-Ol 

1200.0 0.0 10.8 .34[-01 
12(l~.0 0.0 le.? .38E-02 
t611{.~ 0.0 31.1 .25E-Ol 

MAXIMUM VAlur .36E"O~ 



RU~ NUMBER 
STABILITY 
RElEASf ~EIGHT (METERS) 
wIJm 0 IRECTI eN 

132 

"s e 
29.00 

13') 

SAHPI..E PO~ITICU CMETE~S I 
X Y Z 

37.4 28.4 0.0 
37. It 14.2 0.0 
37.4 0.0 0.0 
37.4 -14.2 0.0 
37.4 -2 e. 4 0.0 
87.0 30.5 '.0 
81. C 1~.2 ~.c 
87.0 0.0 c.o 
87.0 -15.2 (j.0 
87.0 -30.5 0.0 

187,0 65.0 0.0 
187.0 32.S 0.0 
187.( c.o 0.0 
187.0 -32.S 0.0 
181.0 -65.0 o.t 
366,C 6ft.O G.t; 
36£..0 32.0 c.e 
366.0 0.0 0.0 
36~.C -32.0 0.0 
3()6.~ -6r..O 0.0 
7q~.C 138.0 0.0 
792.C 6~. a o.c 
792.0 0.0 c.o 
792. a -69.0 0.0 
792.0 -138.0 0.0 

120r.( 213.4 3.0 
lZ0C.O 10 f.. 7 c.o 
120n.o 0.0 0.0 
1200.C -10 E. 7 0.0 
120C.O -21 J." w.o 
16cr.Q 224.2 0.0 
160 C. 0 112.1 0.0 
16Ca.e 0.0 C.O 
If..Or.O -112.1 0.0 
16CO.C -Z2,..Z 0.0 

87.0 0.0 17.6 
R7.0 O.l 39.4 

187.Q 0.0 17.8 
187.0 0.0 39.4 
366.3 0.0 17.8 
366.0 0.0 39.4 
792.0 0..0 30.5 
792.0 0.0 5~.~ 

120C.O 0.' 1C.8 
120~.3 0.0 30.5 
160t.0 e.o 31.1 

MAXIMUM VALUe: 

CONCE~T RAT let- COEFFICIENT 

.ZgE-Ol 

.19£+01 

.19£tO') 

.78E-Ol 

.1Z£-01 

.81E-01 

.43E+OJ 

.Z~F+O~ 

.55E-01 

.17E-01 

.80E-02 

.17E-01 

.25E+00 

.Z4E-01 

.51E-02 

.71E-Ol 

.12[+C~ 

.12f+OJ 

.SSE-01 

.18E-01 

.45E-~2 

.64E-01 

.66E-01 

.18E-:::1 

.16E-01 

.16£-O~ 

.16E-02 

.16E-02 

.16E-02 

.lbE-~2 
.16E-02 
.1 £:E-02 
.16E-~2 
.16E-02 
.16£-02 
.25E-02 
.51E-02 
.27£+00 
.Z7£+Ol 
.1ZE+CO 
.35E-01 
.95E-02 
.36E-01 
.31E-01 
.34E-01 
.25£-01 

."3£+00 
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RUN NU~a~~ 5G 
ST~~IlTTV e 
RELEASf HEIGHT ("'ETE~S) 1.!J0 
WI~O D~~r.CTICN 180 

SAf1 P Lf. FO~ITICN P1ETE~S ) CONC[UTRATIC~ CCE~FICIf.NT 

X V Z 
31.4 28.4 0.0 .19t:-Q! 
31.l. 14.2 :l.0 .87f-'Jl 
37.4 'l.l O.V .68[+~J 

37.4 -1 ft. 2 (. !% .16[+,)1. 
31.4 -2£.4 C.O .22E .nl 
87.0 30.;; r. • 0 .81f-01 
A7.~ 1~. 2 ~.O .31F"C~ 
87.r. o.c C.D .57E+J':' 
81.0 -1 t;. 2 '1.0 .20E-01 
67.0 -30.5 0.0 .34(+00 

1~7.Q 65.0 0.0 .3eE-llt 
187.0 32.5 c.o .10E+I)') 
187. C 0.1) 0.0 .35E+~: 

187.t -32.5 0.0 .74£:-02 
1~7.0 -65.0 c.o .63£-02 
36h.C 6 t.. ~ ~.c .S4E-01 
3nf'.~ 32.0 o • (j .13Et-(l'} 
3(.F).J O.J ~.(j .1qf:·O~ 

366.0 -32.0 0.0 .11f+OO 
3&f:.O -04.0 0.(' .~2t-Cl 

7Q2.0 136.Q 0.0 .9PE-C2 
7c;?C fl t;. 0 ~.o .4E,f-01 
79,).0 0.0 0.0 .79[-01 
7c;2.0 - £, ~. I) ~.G .34E-Jl 
792.0 -13~.O 0.0 .3CF-~2 

12t~.'l 213.4 C.O .33£-1)2 
120~.'J 10 f. 7 O.C .74f.-02 
1200.0 0.0 0.'0 .4(,[-02 
1200.0 -lOE.7 0.0 .16E-J? 
12l'C.C -21 "i •. 4 Q.D .~br-02 

160C.O 224.2 0.0 .12£-02 
1600.0 112.1 0.0 .12£-0? 
If·VO.O 0.0 u.o .1?F-r:? 
16tt.D -! 12.1 a.a .12f-02 
1600.0 -22ft.2 c.o .12t-02 

87.0 0.0 11.8 .74(-02 
87,t 0.0 3<?4 .70E-C? 

187.0 O. ~ 11.8 .2~)f.+O~ 

1~7.0 c.o 3g.4 .9.1f-01 
36o.~ 0.0 17.8 .70f-01 
366.0 0.0 33. ,. .3Q[-Ol 
7<32.0 0.0 3~.S .37£-01 
7Q2.C 0.0 50.6 .18[-01 

12u(,.~ 0.1) If.6 .23[-01 
1200.0 0.0 3e.s .13(-01 
16CC.O 0.0 31.1 .19[-01 

flAXIMI,'" VALUE .?zr+Ol 
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RU~ NUvaER SA 
STA9ILltv e 
RELEASE HEIGHT ("'fT::qS) 22.60 
WINO DI~fCTICN 160 

SA~PLE POSITI(N (METE~S' 
X Y Z 

.. ~ 7.'. 
37.4 
31.4 
~ 7.4 
J 7.4 
f'7.0 
87.C 
87.C 
87.0 
87.0 

187.'3 
1--7.C 
187.1] 
187. C 
1 A 7.0 
366.0 
366.( 
J66.C 
3f>~.~ 
366.1) 
7Cj2.~ 

1~2.0 
7<32.0 
192. C 
7CJZ.C 

lZf'i:. il 
1 ZC ~ • 'J 
12C () • 0 
12(f.0 
1ZGfj.Q 
1 cO 0 • J 
160C.J 
l(,fr.C 
l6GC.O 
lott.,) 

87.~ 

87.~ 
1 P 7.0 
1137.0 
36~,. 0 
If.,f • C 
79?O 
7~:' • 'J 

l2CC.D 
1Z~~.1J 
l&OC.O 

28.4 
14.2 

O.J 
-14.2 
-28.4 

30.5 
1~. 2 

O. Q 
-15.2 
-30.C; 
(,~. 0 
32.1; 

0.0 
-32.5 
-65.0 

6 ft. 0 
~ 2.0 

0.0 
-32.0 
-& 4.0 
138.0 
6~.O 

-f,~. n 
-138.0 

213.4 
lC E:. 7 

:. a 
-lCE.7 
-213.4 

22 ft. 2 
112.1 

0.0 
-112.1 
-224.2 

0.0 
0.0 
0.0 
0.') 
o. a 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

MAXIMUM VALUE 

0.0 
'j.o 
~.o 

a.o 
0.0 
c.O 
0.0 
0.0 
0.0 
e.G 
~.a 
o.e 
~.O 
J.O 
~.C 
0.0 
~.o 

0.0 
~.c 
').~ 

~ .0 
3.0 
c.o 
C.G 
o.~ 
c.o 
... 1\ 
V • \I 

t:'.c 
O.Q 
t.e 
0.0 
O.J 
c.o 
(l.e 
0.0 

17.8 
39.4 
17.8 
3'3.4 
17.8 
3<3.4 
3e.s 
C;).8 
10.8 
3e.5 
31.1 

CONCf.NTRATIC~ CCEFFICIENT 

.28E-01 

.21f+C-: 

.13f+Ol 

.15£·01 

.lt8E+OJ 

.1Qft-oa 

.81E+00 

.11E+Ol 

.23E-Ol 

.13E+CO 

.20£-::11 

.13ft-a'! 

.47E+0,) 

.34E-02 

.31~,-02 

.90E-Ol 

.18[+J:::' 

.20r·oo 

.82E:-Ol 

.57E-01 

.11E-01 

.63E-Ol 

.74~-~1 

.2fJE-Ot 

.76(-02 

.42E-02 

.76E-02 

.l4E-J2 

.14E-02 

.51E-02 

.14E-02 

.14E-C2 

.14E-02 

.14£-02 

.14E.-Q2 

.59E-02 

.8SE-C2 

.23E40" 

.11Et-CC 

.65E-Ol 

.38f-Cl 

.32E-01 

.17f-::U 

.3U:.-Ol 

.87(-~2 

.23E-Ol 
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RU~ NUM8ER SS 
ST~qIl!TY ~ 

~ElEAS~ HEIGHT (MET€~S) 29.nO 
WINO OIRf.CTICN 1~0 

SAP-tPlE PO~I Tl eN (:iETE~S » 
)( 'l 1 

37.4 Z f. 4 c.o 
37.4 14.2 ~.o 
37.4 0.0 J.e 
37.4 -14.2 !J.O 
3 7.4 -2 f. 4 fl.O 
87.0 3~. 5 'l.0 
87.0 15.2 ~.!J 
87.0 O. a c.o 
81.C -1~.2 3.0 
87.0 -30.5 O.Q 

187.0 65.0 0.0 
187.C 32.5 O.G 
187.0 0.0 0.0 
t.87.e -32.5 C.O 
187.t -65.0 G.G 
36f:>.C G4.!) 0.0 
36(,.0 32.0 0.0 
366.0 0.0 c.O 
366.0 -32.0 D.~ 
366.0 -6".0 0.0 
192.0 13 S. C 0.0 
792.0 6 <!. 0 0.0 
792.0 0.0 t.e 
792. n -69.0 'J.O 
7QZ.O -138.0 0.0 

120 C .0 213.4 0.0 
12C (\. C 10 E. 7 !}. a 
120 C • a 0.0 G.o 
126 (\.0 -1t'.! E. 7 f..0 
12t!t.0 -21 J. 4 O.C 
160t.0 224.2 0.0 
160(:.0 112.1 0.0 
1600.0 0.0 e.c 
16GC.tJ -112.1 O.C 
1600.0 -224.2 0.0 

87.0 0.0 17.8 
87.0 o. a 39.4 

187.0 0.0 17.6 
167.0 0.0 39.4 
366.0 0.0 17.8 
366.0 0.0 39 ... 
792. a o. a 3U.S 
79Z.0 0.0 50.8 

120(..(1 0.0 10.8 
120C.0 0.0 31l.S 
1 ~O o. tj C.O 31.1 

HAXIt-IUM VALUE 

CONCfNTRATIO~ COEFFICIC:NT 

.14E-01 

.6SE-01 

.31E+OC 

.1EE"00 

.74E-G! 

.11£+00 

.47E"01 

.45£+00 

.12E+00 

.&5E-01 

.14E-01 

.30E-01 

.36(+00 

.2SE-01 

.59£-C2 

.10[+00 
,13("00 
.18£+00 
.76£-01 
.29E-01 
.79£-02 
.72£-01 
.77£-01 
.ZOE-01 
.96E-02 
.59£-02 
.2SE-02 
.17E-02 
.76E-02 
.28£-02 
.14£-02 
.14E-02 
.14E-02 
.14E-02 
.14E-02 
.51E-02 
.85£-02 
.2CE"OO 
.65E-Ol 
.5ltE-02 
.31E-01 
.44£-01 
.36E-il1 
.28E-01 
.17E-01 
.23E-Ol 

... 1E.00 
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RU~ NU~BEQ 6G 
STAAIlITY P 
RELEASE "'EIGtH (""ETE~S' 0.00 
WINO DIRECTION 225 

SAtH'LE POSITICN ('1 E TE.~S' CONCENTFATIO~ COEFFICIENT 
X Y 1 

37." 2 e. It O.C .17E-C1 
37.4 1".2 O.C .83r+OO 
37.4 0.0 O.C .32r+Ol 
37.4 -14.2 C.C .38£+01 
37.4 -28.4 C.O .1 3E +00 
87.~ 30. -; ~.c .93E-01 
87.0 11).2 J.O ."ZE+O' 
87.0 0.0 0.0 .74E+O' 
!7.0 -1~.2 0.0 .73E-Ol 
B7.C -3D.? ... ft 

i.. t. .33E+J1 
187.0 65.l ~.Q ."lE-01 
18". C 32.5 0.0 .33E-01 
117.0 0.0 C.O .~CE+OO 

ler.e -32.5 Jo.O .rOE-01 
181.0 -65.0 O.J .7'E-e2 
366.~ 6 ... 0 t.O .41E-Cl 
36f..0 J 2.0 C.O .8<JE-01 
36".0 0.0 'J. C .ZlE+CJ 
366.C -32.0 ~.~ .55E-'1 
3f.6.C - 6 4. fJ IJ.C .9~[-'l1 

79?~ 138.0 .l.t .11E-Cil 
792. 0 6~. 0 0.0 ."~E-01 
79?r 0.0 l.G .8(E-~! 

792.') -6«3. !) 0.0 .32£-01 
79? C -138.0 :.0 .3lE-C1 

120t.~ 21 J." ~.c .!'+E-~1 

12GC.O 106.7 ~.o .14E-Q1 
12C o. a 0.0 'l.O .19E-01 
~20C. 0 -10f." ~.o .72£-C2 

2CC.C -211.4 ~.o .33E-02 
16(;0.0 22".2 0.0 .12E-02 
160 r. 0 112.1 O.G .12E'-CZ 
l£aoe.a 0.0 0.0 .12[-02 
160r.e -112.1 C.G .12£·~~ 
I~OC.Q -22 ... 2 ~.o .12E-02 

87.0 0.1 17. " .4'1E-02 
Br.G 0.0 3Q.4 .!&E-02 

181.C 0.0 17 • ., .""E-02 
181.0 0.0 3«1.4 .7"£-Ol 
366.C 0.0 17.8 .3IE-01 
3(,~.O 0.0 3~.4 .obE-Cl 
19?. t o. a lC.5 .66£-01 
79:.'! 0.0 se.8 .3l£-01 

lZ«!C.3 0.0 10." .Z~E-Ol 
12C ~ • ~ 0.0 3'.5 .CJ3f-02 
160C.t 0.0 31.1 .1CJE-Ol 

"A)(I~U~ VALUE. .3af+Ol 
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RUN NU~9Eq 6! 
STAqIliTY n 
R E LEA S € ... E I G.' T ( ME T EQ S ) 2 2 • 60 
WINO 01R~CTIC~ 22~ 

SAMPLE POSITICN H1ETE~S) CONC(NTRAlIO" COEFFICIENT 
X Y Z 

37.4 28. '+ 3.0 .27£-01 
37.4 14.2 e.o .72E"!l'J 
3 7.,* o. C I'. n .3Z[.0~ 

3" .4 -14.2 0.0 .42£-01 
37.4 -2f!.4 c.o .48[-01 
87.~ 30.5 0.0 .1.2£..0,) 
67.0 15.2 a.Q • '+ c. E of. {): 

87.0 0.0 0.0 .5&[ .o~ 
R 7.0 -15.2 0.0 .61[-01 
87.C -30. : 1.C .69£-01 

187.0 65.0 0.0 .12E-Of 
181.0 32.S c.o .22E-Ol 
1A7.0 0.0 0.0 .25(+03 
187.0 -32.S 0.0 .37[-1)1 
187.0 -65.0 !:.c .SlE-~2 
36(.C b ttl 0 c.o .hlE-O! 
366.0 12.0 C.O .12f+O() 
36f:-. a ~.!t c.o .15EtO"! 
366.C -32.1 f.'!.c .62[-:11 
3£)r). ~ -64.0 (;.0 .51£-t:1 
7Q;>.O 118.0 0.0 .7C[-02 
792. C 6 C3. 0 0.0 .56[-01 
792.0 0.0 '.(J .b8E:.-Cl 
79~.O -&£. !) ~.\) .27E-01 
1q2. C -13e.C o.e .8!?E-02 

120 ( .0 213.4 0.0 .12E-01 
120 C • 0 10 E. 7 (1.0 .17E-Ol 
12C-t.C C.O o.e .23E-01 
l2er.e -1t E. ,. 0.0 .6S(-OZ 
12CC.C -213.4 ~.c .2eE-O? 
1600.C 224.2 0.0 .14E-02 
lE.Ot.C 112.1 0.0 .14(-)2 
1&0::.0 0.0 0.0 .14[-02 
1600.C -112.1 0.0 .14[-02 
16Ct.O "'224.2 0.0 .14£-02 

1\7.C 0.0 17.8 .,.5[-02 
a7.~ 0.0 39.4 .31[-02 

187.C 0.0 17.8 .31£-02 
187.0 0.0 39.4 .371:-02 
3£-.(;.0 0.0 17.8 .49£-01 
'H,6.l' Q. Q 39.,. .53£-01 
79';.0 c.o 30.5 .52E-01 
792.') O.Q Sj.8 .32£-01 

12C 0.0 O. Q 10.8 .31E-Ol 
12C: C • C 0.0 30.5 .11E-01 
lo0e.t 9.0 31.1 .23E-01 

MAXIMUM VAlUF .72£*,00 



Rut, NU~l[~ 
STA1ILIiY 

138 

bS 
e 

R f l [ A Sf tl ~ ! ~ H T (~r T f r;. S ) 2 q. a 0 
WIN~ OI~~CTICN 225 

SAI·H'!,.;: p Q ~ I T I c~, ('1[lE~5' 
): y Z 

3 7. r.. 2 e. 4 C.Q 
J 7.4 14.2 C • i) 

37. :. 0.0 r • e 
J 7.4 -14.? 0.0 
37.4 -2 f. l. o • 0 
Po 7 • C 3 ~ • 

..J. :J ~.C 
jo,7. i) 15.2 a.e 
A7.a o. :) ~.O 
67. C -1~.2 0.0 
87.~ - 3 J. :: C.C 

1A7.~ f, C;. ~ 0.0 
1 p. 7. ~ 32.S '= • J 
187. 0 0.0 0.0 
187. ~ -32.5 J • 0 
le7.~ -F-5.0 c • C 
36(·. ~ 64. ·1 J. 0 
3f;(-,. C 32. ) t: • 0 
36f,.O O.f) :~ • 0 
3 6f·. :' - 3 2. '1 1. C 
3 f,6. ~ - r) 4. C! r.o 
79 ~ • :' l1R.J :; • 0 
79~ • ( F. ~. 0 C • 0 
792.( C.O J • G 
79:!.1 -&~.J " • 0 
79? C -1 "3 8. 'J C.O 

12Cr'.~ 21 3.4 C. 0 
12C ~ • J lC ~. 7 ~.O 
12('~.J O.J G.C 
12CS.O -t:JE.7 C.O 
12C r • I) -213.4 C.O 
16Cr.C 2 2~. 2 0.0 
160G.O 112.1 e.G 
1&CC.C O. Q C • ~ 
l.f.O~.C --112.1 C.O 
1bOC.O -22~.~ 0.0 

S7.t Q.C 17.~ 

117.1) o a ') 3g.4 
1.'17.~ 0.0 17.e 
1 f 7. : 0.0 3g.4 
1 f·f- • (1 0.0 17.6 
Sb€,.~ ~. 0 39.'+ 
7<32.0 (i.O Je.e, 
7q~ .0 0.0 ')0.8 

1~!JC.:': C.O 10.~ 

120'.'.0 ~. C 3C.~ 

1 r. c !) • ~ Q. IJ 31.1 

MAXI"n)~ VALU:' 

CJNCfNTRf.T lOt. COEFFICIENT 

.23[-~1 

.1C(.OJ 

.56E-01 

.2~E-1)1 

.2if.-01 

.7eE-01 

.34E+OC 

.47[+00 

.12E.OJ 

.12E.O~ 

.17(-01 

.23E-Ol 

.33E+OO 

.20[-01 

.82E:-O? 

.82f-vl 

.18[+00 

.24E+O'l 

.6f.lE-il1 

.53~-Ql 

.73E-02 

.71E-01 

.96E-ui 

.27E-~!1 

.51E-(j~ 

.48£-02 

.13E-01 

.9CE-02 

.S&f-J2 

.28£-02 

.1'.E-Q2 

.11t£-!)2 

.1~E-02 

.14£-02 

.1~E-02 

.lt2E-02 

.28[-02 

.24E-Ol 

.lbf-01 

.23£-01 

.1CE-al 

.23E-~1 

.85E-02 

.70E-02 

.28F-!i2 

.56E-02 

.47E.OO 
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RUN NU t~ ae: q 7(, 
STA1IlITV n 
RELEASt H£IG~T (~€T~qS) ~.OO 

WINO QI~~CTION ~10 

5A!'1 P lE POSITICN 01f.TE~S) CONCENTPATIO~ COEFFICr ENT 
)( y 1 

31.4 28.4 C.O .94E-~1 
37.4 14.2 ~.j .23[*00 
37.4 0.0 0.0 .54£+00 
37.4 -14.2 Q.O .14E+01 
31.4 -28.4 C.O .1f)[+02 
67.0 3').5 O.l .35E+,)0 
A 7.0 15.2 Q.O .17£:+0(\ 
67.~ 0.0 0.0 .25E+00 
1'7.0 -1~.2 0.0 .46£-01 
61.0 -3'1.5 C.O .24E"0 ~ 

181.0 6,.0 ~.o .4St-Ol 
167.1) 32.:; O.C .2CE-01 
181.0 0.0 0.0 .11£+00 
lfJ7.0 -32.5 0.0 .f)CE-ct 
1S7.t -65.0 1).0 .1£>E-01 
36.6,C 64. '1 C.O .l7E-01 
36(~.O 32.0 C.O .73E-:11 
36E-.O 0.0 t.O .13E.*JJ 
3&6.0 -32./) O.C .11E.~" 
366.0 -~r..O 0.0 .15E*O) 
792.0 13 e. {) 0.0 .19£-01 
792.0 6~.0 0.0 .4(,£-01 
792. Q 0.0 ~.o .69E-C1 
79?n. -6 <:.0 0.0 .51E-01 
7Q2.0 -1~6.0 0.0 .73E-1)1 

120t:.O 213.4 0.0 .14£-01 
12CC.O 106.7 Q.O .19E-01 
120 ( • C 3. {) c.e .3CE-~1 
12QC.O -10 E. 1 0.0 .18E-01 
120(.0 -213.4 0.3 .21E-01 
160C.0 22'-.2 0.0 .46E-J2 
160t.O 112.1 c.o .'t6E-OZ 
16Q ~. 0 0.0 0.0 .70f-~2 
16CC.~ -<112.1 D.C .46£-02 
160t.O -224.2 0.0 .4()f:.-02 

81.0 0.0 11.fJ .81::-02 
87. C 0.0 3<3.4 .1iE-Ot 

161.0 0.0 17.8 • 7c< r - ~ J. 
187.0 c.o 39.ft .27£-01 
36f~. 0 C.O 17.8 .l.tCJE-01 
3b6.0 0.0 39.4 ... 9E-:l 
7<l2.C 0.0 30.5 .27£-01 
792.0 0.'1 Sj.8 .33£-01 

1 ZC a. 0 0.0 10.8 .29[:-01 
12C(I.\) 0.0 30.5 .lSE-Ct 
160G.t 0.0 31.1 .1<3E-Ol 

MAXIMUM VAL UF: .16E.02 



ttu~ NU.,. aE R 
STAqYLITY 
RELEASE HEIGHT (METERS' 
WINO OIRECTICN 

140 

78 
~ 

ZZ.60 
270 

SAHPLf. FOSITICN '"ETERS' 
w y Z 

37.ft 28 ... ~.O 
37.4 14.2 0.0 
37. It 0.0 C.O 
37.ft -1".2 ~.O 
37 ... -28.4 O.l 
87.0 3~. ~ 0.0 
87.0 15.2 C.O 
87.0 0.0 0.0 
!7.0 -1~.2 0.0 
87.0 -30.5 ti.O 

167.!! "5. ~ 0.0 
187.r 32.5 o.n 
187.0 0.0 0.0 
1137.0 -32.C; 0.0 
187.3 -&5.0 c.c 
366.0 64.0 0.0 
366.l J 2.0 C.O 
36f..0 0.0 3.0 
366.t! -32. J l.Q 
36(,.11 -6". J ~.O 
792. C 136.C o.e 
792.C 6 Cl. 0 C.O 
792. J 0.0 0.0 
79?O -6<3.0 :J.O 
792. C -138.0 (J.O 

lZ0C.O 213. ft 0.0 
1Z~C.~ 10 E. 7 o.G 
120t.f! O.:! O.Q 
120D.0 -10 E. 7 C.O 
120 ( • 0 -Z13.4 3.0 
1600.0 22".2 0.0 
160C.0 112.1 l.O 
160C.C 0.0 'l.O 
16C C. C -112.1 c.o 
1600.0 -224.2 C.O 

87.0 c.O 17.8 
87.C 0.0 .19 ... 

Ie 7. 0 0.0 17.8 
187.0 0.0 39.4 
Jf6.0 0.0 17.8 
36".1) 0.0 3'3.4 
792.0 0.0 30.5 
79Z.0 0.0 5C.8 

1200.0 0.0 10.8 
1200.0 0.0 30.5 
1600.0 0.0 31.1 

"AX IHU!1 VALUE 

CONCENTP.ATIC~ COE~flCIENT 

.56E-01 

.lft[+01 

.1'3E+01 

.85[+00 

.37£+0) 

.2ZE+OO 

.69E+0' 

.11£+01 

.9ZE-Ol 

.33E+QI) 

.5"E-01 

.Z3[-01 

.Z7E+OO 

.Z8E-01 

.12E-01 

.82E-Ol 

.14E+OO 

.22£+00 

.1&E.+fj'l 

.11E+OO 

.10E-01 

.66E-Ol 

.93E-01 

.51E-Ol 

.seE-Ol 

.85E-02 

.99E-02 

.lftE-01 

.&ZE-02 

.85E-02 
.Zl'E-OZ 
.28E-02 
.26E-02 
.28E-02 
.28E-1l2 
.28E-02 
.14E-01 
.11f.+0~ 

.17E-01 

.62E-01 

.6('£-')1 

.3Z[-j)1 

.23E-01 

.32£-01 

.17£-01 

.23£-01 

.19Et01 



~U~ NUt'BE~ 
STABILITY 
RElEAS~ HE!G~T (~ETERS) 

WINO OIR~CTIC~. 

141 

7S 
e 

29.UC 
270 

SAHPl~ PO ~I TI eN (M ET El{S ) 
)( Y l 

37.4 2 f. 4 c.e 
31.4 14.2 Q.D 
37.4 0.0 G.C! 
37.4 -14.2 O.G 
37.4 -26.4 J.G 
61.C 30. 5 1).1 
67.3 15.2 c.c 
S7.t:: 0.0 c.o 
81.0 -1~.2 c.o 
S1.~ -30.5 !l.0 

I87.e 6~. 0 0.0 
IS".C 32.5 ~.G 

187.0 0.0 0.0 
187.3 -32.5 ... ~ 
1Al.t -65.0 c.e 
366.0 64.0 O.t] 
366.~ 3,.0 0.0 
36t).O 0.0 ('.c 
366. ~ -12.0 c.~ 
366.0 -64.') ~.G 

192.0 13 e. 0 0.0 
792.0 (, ~, I) :'.c 
192.~ o. ~ ,. ." 

:... -'''; 

792.0 -6<;.C r. • t1 

7C?2.0 -138.C c.c 
120D.C 213. ,. J.C 
12()C.t 10 €:. 7 o. ': 
12Cr:.C 0.0 (I.C 
l20e.!:! -106.1 ).'3 
120C.O -213.4 ~.o 

160(.0 224.2 C.f 
160':.C 112.1 0.3 
160(1.0 0.0 ~.v 

160(1.0 -112.1 0.0 
16CC.D -224.2 l.O 

87.e c.o 17.8 
87.0 0.0 3Q.'+ 

187.0 0.0 11.8 
11\1.0 l.O 39.4 
366.~ 0.0 17. 8 
366.C 0.0 39.4 
792.0 0.0 30.5 
792.0 0.0 so." 

12(, 0 .0 0.0 10.1\ 
12C o. n 0.0 3e.s 
1Et'O.Q 0.0 31.1 

HAXINlF-1 VALUE 

CO~4Cf.~~ T RA tIC ~ COEF'F'ICIENT 

.16£"C( 

.49f"00 

.70f.+OJ 

.S7E.fO) 

.19£.+00 

.11E.tO') 

.&t2E+01 

.37E+00 

.21E"00 

.27("0) 

.ZCE-n1 

.24E-01 

.2 9E +00 

.41F.-G1 

.2CE-01 

.b1E-r.l 

.12[+01) 

.21E+03 

.13Ef~; 

.13E+J3 

.13E-01 

.59E-;)1 

.88f:-O! 

.4,:)£-J1 

.'+6£-01 

.8S£-0.2 

.eSF-C2 

.<;J0[-02 

.11E-01 

.48[-02 

.28[-~~ 

.2"1£-02 

.28£-02 

.2t}E-02 

.28(-02 

.82[-02 

.82E-tl2 

.33(;-01 

.2~E-Ol 

.68(-)1 

.2~[-~1 

.19£-01 

.2((-01 

.17E-C1 

.22[-01 

.11E-01 

.70E.00 



142 

RUN NUM~ER 8G 
STA~IL!TY e 
RELEASE HEIGHT .~ETERS' 0.00 
WINO Or~ECTION ~lS 

SAMPLE POSITICN (METE~S) 
'1 y l 

37.4 2 t. 4 C.O 
37.4 1".2 0.0 
37.4 0.0 'l.0 
37.4 -14.2 C.O 
37.4 -2e.4 0.9 
"7.0 30.5 (J.O 
87.0 15.2 0.0 
1'1.0 0.0 0.0 
87.0 -1 «;.2 11.0 
87.~ -30.«; 0.0 

167. C 65.0 0.0 
187.J 32.5 0.0 
187.0 0.0 j.C 
187.'1 -32.5 l.e 
1A1.0 -65.0 l.O 
J6£,. ~ 64.0 0.0 
Jfr.t 32.0 1.0 
]f,f...O 0.0 1.0 
J&( .• 'J -32. () 'J.O 
36E-.C -64.(1 3.~ 
792.( 13~. 0 J.O 
7q2. : (,~. il ~.O 
7q2.) C.ll 0.0 
792.~ -6C:.1J 0.1) 
7Q2.C -136.' il.D 

120C.0 213.4 ".0 
120C.tJ 10 E.1 0.0 
120r.o 1).0 l.t 
120r.c -106.1 !J.O 
lZ0C.0 -213.4 0.0 
1(,00.0 224.2 'l.~ 
160'.') 112.1 0.0 
16t ( • ~ 0.0 ~.o 
160C.0 -112.1 0.0 
160C.C -224.2 3.0 

87.~ O. J 11.8 
67.0 O./) 39.4 

187.0 0.0 17.R 
187.0 0.0 39 ... 
l6b.!) 0.0 11.8 
36(;.t o. C 3q.4 
792. !J 0.0 3'3.5 
79~.O 0.0 50.8 

120t.C O. ~ 1C.8 
120C.' e.l) JO.5 
16C'l.O O.Q 31.1 

.. AXIMU,. VALUE 

CONCENTRATIO~ COErFICI£~T 

.94E-01 

.1'tE+0l) 

.45E+00 

.12E+01 

.19E+01 

.93E-01 

.19E+00 

.41£tO,O 

.19E-Ol 

.23£tOO 

.13E-Cl 

.12£-01 

.21EtOO 

.2eE-Ot 

.21E-01 

.46E-01 

.82E-Ol 

.17EtO' 

.11E+00 

.96£-01 

.13£-01 

.45[-01 

.77E-01 

.36£-01 

.35E-01 

.79£-02 

.70£-'12 

.56E-02 

.74E-02 

.70E-02 

.23E-02 

.23E-02 

.23E-02 

.23E-02 

.23E-02 

.95E-a2 

.65E-O! 

.25E-Ol 

.30E-Ol 

.40E-0! 

.29E-Ol 

.19£-01 

.28E-01 

.25E-01 

.17E-01 

.19E-01 

.19£"01 



RUN NUMiJFR 
STAtJILTTY 
RELEASE HEIGHT (~ETERS) 

wum OI:(ECTICN 

143 

6~ 

e 
22.60 

315 

SAHPLoE POSITICN H1ETE~S » 
X Y Z 

37.4 28.4 o.c 
31.4 1".2 3.0 
37.4 0.0 ~.o 
37. Ct -lCt.Z c.o 
37.4 -28.4 G.O 
87.~ 30.5 0.0 
87.0 15.2 Cl.O 
"7.0 0.0 Q.O 
87.0 -15.2 c.o 
1\7.9 -30.5 ~.O 

187. C 65.0 (t.o 
187.0 32.5 0.0 
187.0 G.O i).G 
187.0 -32.5 ~.c 
187.~ -65. :) 0.0 
36E-.O 64.0 Q.O 
'JF.-f •• a 32. C 0.0 
366.0 0.0 o.c 
3&6.0 -32.0 ~.c 
36£-.0: -64.0 c.e 
7CJZ.O 138.0 0.0 
792.0 6C:.0 0.0 
792. C O.ll r.o 
792.0 -69. C 1).0 
7«32.0 -138.0 0.0 

120r.o 213.4 0.0 
120C.~ It'E:.7 !! •. ~ 
12DO.O 0.0 l.O 
12VO.O -1t'E.7 o.c 
tZOC.O -213.4 C.G 
16CC.C 224.2 0.0 
160C.C 112.1 0.0 
160e.1 0.0 0.0 
160C.C -112.1 0.3 
16CO.0 -224.2 C.Q 

87.0 0.0 17. S 
87.0 0.0 39.4 

187.1) 0.0 17.a 
1,,"7.0 0.0 39.4 
366.0 0.0 17.8 
366.J a.o 3q.4 
792.0 0.0 33.5 
792.0 0.0 SC.R 

120[.t 0.0 lr.8 
1Z0r.o 0.0 31.5 
1606.0 0.0 31.1 

MAXIMUM VALUE 

CONCfNTRATIC~ COEFFICIE~T 

.16[+00 

.39E+O~ 

.54E+00 

.18E+00 

.94E-J1 

.24£+OQ 

.44£+00 

.48E+00 

.21Ef-e!) 

.97[-01 

.76E-02 

.12E-01 

.24f+)e 

... 5E-01 

.28E-(;1 

.92£-01 

.13E+0~ 

.17E+01 

.l'lE-~l 

.43E-01 

.87£-02 

.75E-01 

.81(-~1 

.31£-01 

.29E-01 

.17E-Ol 

.56£-02 

.S9E-O? 

.59£-02 

.51E-02 

.28E-~2 

.28E-02 

.28£-Q2 

.2~F-02 

.28E-02 

.65[-02 

.42E-02 

.34E-Cl 

.2Qf-Ol 

.39E-02 

.28E-01 

.18E-Ol 

.27£-01 

.26E-01 

.16E-Ol 

.2GE-Ol 

.54£"00 



RU" NlJf"18EQ 
STABILITY 
RELEASf ~EIGHT (METERS' 
WINO O!~ECTICN 

144 

85 
e 

2<}.CO 
J1~ 

SAMPLE PO~ITICN (METEi{S' 
X V Z 

31.4 28.4 0.(1 
37.4 14.2 O.C 
37.4 0.0 0.0 
37.4 -1~.2 0.0 
37.~ -2e.~ 0.0 
87.(; 30.5 e.c 
87.0 15.2 0.0 
87.0 0.0 C.O 
87.0 -1~.2 C.C 
67.0 -3 J. 5 0.0 

187.0 615.0 0.0 
187.0 32.5 0.0 
If.t7.( O. 'l 0.0 
11}7.C -32.5 0.0 
187.0 -65.0 1l.0 
36f.C 6~.O 0.0 
3 6r,. C 32.0 0.0 
36~.O O. a 0.0 
36E.C -32.0 Q.O 
366.0 -64.0 0.0 
792.0 13 e. 0 0.0 
792.( 6 <:. e ~.c 

792.1) 0.0 0.0 
792. t -6<:. a 0.0 
192.t -13e.0 0.0 

120~.0 213.4 D.O 
12~ 0 • C 10 E. 1 0.0 
12CC.t C.o ~.O 
1201).0 -10E.1 0.0 
120 C • 0 -213.4 0.0 
160(0.1) 224.2 0.0 
160 C • t 112.1 0.0 
1600.0 0.0 0.0 
1600.0 -112.1 O.~ 
160~.C -224.2 o.!) 

87.0 0.0 17.8 
87.0 0.0 39.4 

167.0 0.0 17.d 
187.0 0.0 39.4 
36f:..Q 0.0 17.6 
3bE-.C c.o 3Q." 
792.0 0.0 30.S 
7f:J2.Q 0.0 50.8 

12(j O. C 0.0 10.6 
1200 .0 0.0 30.S 
1600.0 O. a 31.1 

MAXIMUM VALUE 

CONCENT RA·T 10 t- COEFFICIENT 

.58E-01 

.17E+OO 

.39£+03 

.17E+Or 

.79E-01 

.14£.00 

.37E+Oi) 

.47Et-OO 

.12E+O:1 

.70E-01 

.70E-02 

.99E-OZ 

.13Et-OC 

.46E-01 

.12E-01 

.90E-01 

.63f-~1 

.19E+O) 

.82E-01 

.35E-01 

.54E-C2 

.62E-01 

.81E-01 

.24E-01 

.Z2E-01 

.12E-f).1 

.11£-01 

.65E-02 

.31E-02 

.28E-02 

.28E-02 

.28E-02 

.28£-02 

.26E-02 

.28E-'32 

.65E-02 

.42E-02 

.34E-Ol 

.31E-D1 

.42E-02 

.26E-01 

.18E-Ol 

.26E-01 

.26E-01 

.17E-01 

.2oE-01 

... 7E+30 



~UN NUMf1ER 
STA~ILIJY 

~b 
tj 

~ElFASE HEIGHT (fv1I:.TtRS) 
wI Nf) 0 I I-<E. C T 10t-., 

u.ou 
u 

C;AMPLE 
X 

j7.4 
37.,+ 
37.4 
]7.4 
37.4 
ij7.0 
H7.0 
B7.0 
87.0 
A7.0 

IH7.0 
lA7.0 
1H/.O 
IA1.0 
1~1.0 
366.0 
~66.0 
36b.0 
3hh.O 
36".0 
79t!.J 
7Yt!.O 
792.0 
79t!.0 
742.0 

I(>UO.O 
1200.0 
1200.0 
1200.0 
1200.0 
160U.0 
11)00.0 
1600.0 
1600.0 
1600.0 

87.0 
A7.0 

18.,.0 
187.0 
366.0 
36b.0 
79i:..0 
'792.0 

1200.0 
I?OO.O 
1600.0 

POSITION (METERS) 
Y l 

28.4 u.O 
14.2 U.O 
0.0 0.0 

-14.2 0.0 
-2H.4 0.0 

30.'5 0.0 
15.2 0.0 
0.0 0.0 

-1".2 o.u 
-.i0.5 U.O 
65.0 0.0 
32.'" 0.0 

0.0 0.0 
-3~.L1 o.u 
-65.0 0.0 

#')4.0 0.0 
3t?0 O.U 

0.0 0.0 
-32.0 0.0 
-64.0 (J.O 
13H.O 0.0 
64.0 U.O 

0.0 0.0 
-69.0 0.0 

-13~.O 0.0 
213.4 0.0 
106.7 0.£1 

0.0 0.0 
-106.7 0.0 
-213.4 0.0 

224.2 0.0 
11l.l 0.0 

0.0 0.0 
-112.1 0.0 
-224.2 0.0 

0.0 17.H 
0.0 3Y.,+ 
0.0 17.H 
0.0 j9.4 
0.0 17.d 
0.0 39.4 
0.0 30.'" 
0.0 ~O.H 
0.0 10.M 
0.0 30.'; 
0.0 31.1 

M/aXIMUM VALUE 

145 

CONCENTHATtON CU~fFICIENT 

.lbE+Ol 

.4~t:+OI 
• 16E:..+OI 
.19E+UO 
.~6E+UO 
.1"lt::+Ol 
.14£+01 
.40E::+Ol 
.73E:.+00 
.36l:-01 
.5f-E:.-Ol 
.31t.+OO 
.13E.+Ol 
.blE:.-OI 
.8,)E:..-02 
.29E-Ol 
.44l-01 
.23E.+OO 
.12f+OO 
.B5E.-Ol 
.blE..-U~ 
."~t_-Ol 
.83E-Ol 
.14E:.-01 
.26E-0~ 
.lll-Ol 
.lll-0t? 
.7YE-OJ 
.19l-01. 
.29E.-0t! 
.79t::-UJ 
.7YE-OJ 
.7YE-03 
.79E-03 
.1Qt:.-03 
.56E::-U2 
.16E-O~ 
.231:.+00 
.101:.-UI 
.25t:.-Ol 
.26E:.-Ol 
.19£-01 
.15t~-Ol 
.37E-OI 
.79E.-02 
.29t:.-Ol 

.4~E+()1 



SA~PLE 
)( 

37.4 
31.4 
37.4 
37.4 
37.4 
~7.0 
87.0 
81.0 
81.0 
81.0 

Id7.0 
187.0 
181.0 
187.0 
187.0 
366.0 
366.0 
366.0 
366.0 
366.0 
792.0 
792.0 
792.0 
792.0 
792.0 

1200.0 
1200.0 
1200.0 
It-OO.O 
1200.0 
1600.0 
1600.0 
1,,00.0 
1"00.0 
1600.0 

87.0 
87.0 

187.0 
lA7.0 
366.0 
36~.O 
7Q2.0 
7Qt!..0 

1200.0 
1200.0 
IbOO.O 

POSITION (METERS) 
Y L 

28.4 0.0 
14.2 0.0 
0.0 0.0 

-14.2 0.0 
-28.4 0.0 

30.S 0.0 
15.2 0.0 
0.0 0 .• 0 

-15.2 0.0 
-30.5 0.0 

65.0 0.0 
32.5 0.0 

0.0 0.0 
-32.5 0.0 
-65.0 0.0 

64.0 0.0 
32.0 0.0 
0.0 0.0 

-32.0 0.0 
-64.0 0.0 
138.0 0.0 
69.0 0.0 

0.0 0.0 
-69.0 0.0 

-138.0 0.0 
213.4 0.0 
10b.7 0.0 

0.0 0.0 
-10*,.7 0.0 
-213.4 0.0 

224.2 0.0 
112.1 0.0 

0.0 0.0 
-112.1 0.0 
-224.2 0.0 

0.0 11.S 
0.0 j"i.4 
0.0 l/.~ 
0.0 3'i.4 
0.0 17.8 
0.0 39.4 
0.0 30.5 
0.0 50.8 
0.0 lO.M 
0.0 30.~ 
0.0 31.1 

~A)(IMlJ~ VALUE' 

146 

CONCENTRATION COEFFICIENT 
.64[-02 
.64E-0~ 
.64E-02 
.64E:.-02 
.64f-02 
.51f-02 
.61l-02 
.5~f-02 
.1f,E-02 
.2bE-02 
.lbE-02 
.22~-02 
.1J~-01 
.13[-02 
.29f-02 
.90E-02 
.25f.-Ol 
.52E-01 
.18E-Ol 
.64E-02 
.161::.-02 
.39E-Ol 
.SOE-Ol 
.61E-02 
.22E-02 
.96E-OJ 
.9ft~-OJ 
.35E-02 
.29E-Ol 
.32E-02 

O. 
O. 
O. 
o. 
O. 

.Z2t..-02 

.14E+OO 

.17E+OO 

.16E:.+OO 

.16E+00 

.65E-01 

.19[-01 

.22E-01 

.23E-01 

.51E-02 

.22E.-Ol 

.17E+OO 



147 

""':',; ~JLJ!Io1I1~ ~ 
~lA~ILIT'( 
P r I. F A S !- ~ ~ r h 1-1 T ( ~ f ,. •. ,) 

(~~ 

H 
('. \~ • I) 0 

'1/ J j'J f) (: I P f: C T lOt" 

;flM~1 r 
x 

31.4 
37.4 
:i 7 • 4 
.1 -, .4 
-41.4 
~7.U 
H 7 • 0 
~1.0 
A7.0 
til.O 

IH7.0 
1 HI. 0 
ltil.0 
1 H'. 0 IH7.0 
]h#o).O 
36b.U 
:·H,.,.O 
3f1".tJ 
366.U 
792.0 
7qt..O 
1q~.O 
.,qc.O 
141..U 

J?OO.O 
l?OO.O 
1700.0 
It?OO.O 
1700.0 
IhOO.O 
IhOO.O 
IhOo.O 
1 ~ () {) • I) 
11-,.,0.0 

~ I • 0 
~1.0 

1 ~ 7 • () 
lA7.0 
3Ab. U 
·it>o.O 
J'1t..(J 
7~2.0 

120u.0 
1200.0 
l~Ou.O 

p!)~ITI(·tl (Mf 
Y 

?~.4 
14.1 
0.0 

-14 ....... 
-2~.4 

.i 0 .''''' 
l~.; 

O. {/ 
-l~.? 
-30.~ 

b'-l.(l 
3i-1.~ 

(I. !) 

-3£'.~ 
-h&". C' 

04 .~I 
:1~. n 

v.O 
- ·i~. 0 
-h4./l 
IJH.f.: 
o9.u 

o.n 
-69.0 

-13~.O 
c13.4+ 
lOh.7 

0.0 
-10b.7 
-~13.4 
?24.? 
1 12. 1 o.u 

-117.1 
-174.1 

o. (I 
0.0 
0.0 
(l.(\ 
0.0 
0.0 
0.0 
o.n 
0.0 
0.0 
0.0 

MAX (~UM VAlUF 

T f. ~., ~ ) 
I 
o. !) 
o.u 
(J.O 
\l.1I 
(I. il 
0.11 
(j • II 
0.0 
u.o 
II.U 
O./J 
0.1i 
o. (I 
() . {, 

() • (J 

(J • !' 
I) • L 
O. II 
U. II 
I). Ii 
0.0 
u.1I 
U. tl 
lJ • f I 
() • II 
1i.1I 
o.u 
u.o 
() • (J 
u.o 
u.o 
tJ.O 
0.0 
(j.il 
u.u 

! I • M 
3'01.4 
1 I • H. 
.1'-1.4 
1 1 • H 

.:1 '1. '. 

.i I) • .., 
L,O • H 

lO.H 
.HI.~ 
. i I • 1 

(J 

.j?t:-U! 

.3?t-U! 
• 64~. - U 1 
."3~t_-Ul 
.3ct-Dl 
.~/t_-Ul 
.Jut-Vi 
.51~ -01 
.2~t.-Ol 
.'.j~t-\J~ 
.c4L-Ut) 
.ll~-Ul 
• 4 :i~. - U 1 
• ':lSi- -l)? 
.'='~t-Ur' 
• 1 ~ t. -0 l 
.4'-1t-ul 
.Hlt-Ol 
.j··.,t-Ul 
.ljt.-Ul 
.jL.;,~·-Ut' 

."H~-IJI 
• '.~ .... -o 1 
.llt-Ul 
.2(it:-Ul 
.t?t-Ur' 
.14t:.-Ol' 
.4Mr_-Oi 
.4~t:-OI. 
.hlf~-O~ 

o. 
O. 
O. 
u. 
O. 

.4+;I::-U; 

.1'1t+OO 

.20t:+UU 

.20f +UU 

.1l-iF+UO 

.9 (I t - 0 1 

.3t.t--Ul 

.33t:-Ul 

.34t--Ul 

.64t:-OC 

.i:?ht-ul 

.tot- +OU 
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TABLE IV. Data, Neutral 



149 

RU~ NUMUE~ 1G 
SlAQllTTY C 
REl~AS[ ~EI&HT (METSRS) 0.00 
WINO OlR~CTICN 0 

SAt-1 flE PO~ITICN ('1 ET£RS) CONCLNTRATIO" COEFFICl~NT 
y Y Z 

3 "." lB. '+ 0.0 .3&£+01 
37. t. 1 '*.2 0.0 .18E+01 
37. '. e.1:; 0.:) .43E+00 
~ '. It -lft.2 0.0 .77£-01 
3 7. Lt -ll.4 G.O .18£-01 
ey.o 30.5 0.0 .6C[+on 
8 i". 0 15.2 0.0 .34(+CO 
87.0 0.0 Q.O .62£-01 
81.0 -15.2 C.O .24E-01 
87. C -3e.5 Q.O .81E-n2 

187.0 65. a a. 0 .b8f-V1 
167.0 32.S 0.0 .31f:+O~ 

lR7.0 0.0 n.o .70r-lil 
187.) -37.5 0.:- .16E-Ol 
187.0 -f>f5.0 0.0 .39£-C2 
3b('.O 04.0 0.0 .10£+00 
36t.0 32. a 0.0 .15£+00 
366.0 0.0 o.!) .67E-01 
36b.tl -32.0 0.0 .3tH-Ol 
3 f) (, • C -oLt.O O.G .gSE-O? 
79?'41~ 138. ij 0.0 .33£-02 
79?O f:. C:. U 0.0 .4LtE-01 
792.j 0.0 c.o .53f-Ol 
79?O -{} C:. 0 0.0 .1((-01 
792.0 -138.0 c.o .21£-02 

120C.O 213. t. 0.0 .lftE-02 
12tr.c 10 £. 7 0.0 .3GE-Cl 
120 ( • 0 0.0 c.o .27f:-Ol 
17GC.O -10E.7 IJ.G .11E-01 
120 C'. a -213.4 0.0 .69£-02 
1600. C 22 r.. 2 ~.o .30f-02 
160(.0 112.1 c.o .84£-02 
IbOC..O 0.0 0.0 .95F-D2 
10C".O -112.1 CI.O .90£-02 
1600.0 -22r..2 0.0 .12E-02 

61.0 0.0 17.8 .79E-~1 

87.0 0.0 3<:1.4 .72£-02 
lli 7 • 0 0.3 17.6 .62£-01 
187.0 0.0 39.4 .15E-Ol 
3bb.0 0.0 11.6 .17E-Ol 
36(·.0 0.0 3<3.Lt .10[-01 
7CJ:?O 0.0 3e.S .2SE-01 
792.0 0.0 5\).8 .11E-01 

1 2C ('.0 0.0 2.0.8 .12£-01 
1Z0f,.,) O.D 3e.5 .72E-02 
If)(l( • 0 0.0 31.1 .16£:.-01 

HAXlt-!UM VALUE .36ft-Ol 



150 

RU~ NUHBEQ 1e 
STAqILITV 0 
RELE"S[ ~fIG~r (~tTE~:5. 2:~.60 

~IND OIRfCTIC~ 0 

SAMPLf PO SI T I O~~ Pi!:. T!:~:) • 
X Y I 

37.4 28.4 J.O 
37.4 14.2 0.0 
37.4 0.0 ~.o 

3 7. It -1".2 0.0 
J 7. It -2 e. 4 ;:.0 
87.0 JO.5 0.0 
87.C 15.2 J .0 
87.0 0.0 1).0 
87.0 -15.2 J.D 
87.0 -3).5 (1.0 

1~7.n &5. C 0.0 
187.0 32.5 0.0 
lS7.a 0.0 '1.0 
187.0 - 32.5 ~.o 

if 7. C -&5.0 '].0 
366.0 & It. 0 C.O 
366.0 3 2.0 0.0 
36fl.C O. t) O.G 
J6f·. ~ -32.0 J.D 
3bf-.C -~z..Q C.O 
79Z.C 1 J e. 0 0.0 
792.0 £> C3. 0 C.O 
7Y? ( D.C C.O 
7Y~.C -&~.C C.O 
7Q2.0 -1 J 8.0 C.G 

120C.C 213. ,. J.O 
120 (;. rI 106.7 t. Co 

1ZGC.O 0.0 :J • u 
l20C.J -leG.7 C.O 
1ZC:C.C -Z13. ft 0.0 
16tt.O 224.2 ~.o 

1&O~.C 112.1 0.0 
160:).0 O. (: 0.0 
16U~.O -112.1 0.0 
160 .; • 0 -22".2 J.t 

87.': t.O 17.8 
67.0 0.0 39.4 

i87.C C.~ 17.8 
It\7.0 o. ) 39." 
36n.') C.O 17.8 
36(). " 0.0 Jq.4 
79~.( 0.0 30.5 
792.0 0.0 se." 

12CC.C 0.0 1!J.8 
120 ( .• 0 ~.o Ja.~ 

l&O~.~ 0.0 31.1 

HA)(IMUM V~LU~ 

C 0 ,~C f f'4 T R A 11 c..; ~. CGE~FICIENT 

.12£-C1 

.20[+01 

.6qE"~') 

.71f..OJ 

.12E.O~ 

.22£-01 

.22[+00 

.6,,[t-OO 

.20ft-OO 

.43E-Ol 

.1jE-~1 

.21E+OO 

.28E+OO 

.87E-01 

.72E-02 

."2E-01 

.16ftO'.) 

.15[+0') 

.12E+OC 

.47E-Ol 

.51£-02 

.33E-01 

.5~r-Ol 

.'-6l-~1 

.43[-02 

.22E:.-02 

.2'iE-Ol 

.J5E-Dl 

.32f:-Ol 

.12E-01 

.4~t:-02 

.72[-02 

.17E-01 

.loE-01 

.43E-02 

.43f:+Ol 

.Ztf-01 

.16E+O~ 

.?3f-Ol 

.26E:.-Ol 

.16E-01 

.27(-01 

.11E-01 

.12E-'l1 

.83[-02 

.18E-Q1 

.71E+OO 



lSI 

R U" NU M fl ~ R 1 $ 
STABILITY C 
R~lEASf HEIGHT (HET~RS' Zg.OO 
WINO OIRiCTICN 0 

SAMPLE PO S1 TI eN (METERS' 
x y Z 

37.4 28.4 D.C 
J 7.1t 14.2 0.0 
37.4 0.0 0.0 
J 7." -14.2 c.o 
37.4 - 2 e. ft D.O 
87.0 30.5 t.o 
A7.0 1!i.2 0.0 
A7.0 0.0 0.0 
87.C -15.2 0.0 
67.0 - 30. 5 n.o 

187.0 6~. 0 0.0 
167.0 32.'5 0.0 
187.3 0.0 a.!) 
187.t -32.5 0.0 
187.~ -65.0 0.0 
366.0 &4 .• a c.o 
366.0 32.0 r.o 
366.: 0.0 !).~ 

36£.0 -'32. t) C • U 
366.0 -64.Q 0.0 
192.C 13~. 0 o.~ 

792.0 69.0 c.o 
792.0 O.G 'J.o 
192.r. -6q. Q :l.0 
192.0 -136.0 0.0 

120 C • a 213. ,. J.O 
120f".O 106.7 r.o 
12CC.O o. J J.e 
120 C • 0 -10(.7 c.o 
12CC.O -213.ft o. a 
16CO.C 224.2 !l.e 
160(.:! 112.1 f).0 
160(.0 0.0 0.0 
160C.0 -112.1 0.0 
160C.0 - 224.2 0.0 

81.0 0.0 17.8 
87.0 0.0 3C).4 

187.0 0.0 11. " 
187.0 O.~ 39.4 
366.0 O.C 17. B 
36b.0 O. C 39.4 
192.\l o. a 30.5 
192.0 0'.0 50.8 

120C.O 0.0 IC.8 
120C.C o. a 1~.Cj 

10C C .0 0.0 31.1 

MAXIMUM VALUE 

CONCfNTRATICt- C C E F F I C I E In 

.61[-02 

.42[-01 

.78£-01 

.72£-01 

.13£-01 

.lbE-01 

.14£.+0) 
.21E+00 
.53E··Cl 
.11E-01 
.l4E-ttl 
.97(.-01 
.25E+0!) 
.84£-01 
.34£-02 
.20E-01 
.11£+00 
.16E*OC 
.13(+0;: 
.4 l .£:"-01 
.19E-02 
.22f-Ul 
.68[-01 
.39£-01 
.J6f-02 
.19E-O? 
.18E-01 
.3ltt-Ol 
.33[-01 
.6CJE-i)2 
.7et-O? 
.86£-O? 
.ZU=-01 
.20E-01 
.13[-02 
.17E+OQ 
.13E+00 
.20E+00 
.21[-01 
.~ftE-Ol 
.2(H-Ol 
.23£-01 
.90E-02 
.21E-01 
.4"(-~2 
.12E-Ol 

.25e .. OO 



RU t. NU t'H)E R 
STAfJIlIlt 
RELEASE HEIGHT (MET::RS. 
WINO Orr.:t:CTI'ON 

152 

lei 
C 

G.GIl 
45 

SAMPLE PO ~I T 1 Ctl (r1fTE~S' 

" Y l 
31.4 2 e ... c.c 
37.4 1".2 l.~ 
37.1t 0.0 O.G 
37.4 -1".2 e.l! 
31." -28.4 0.0 
87.C 30.5 ~.O 

87.0 IS.Z Q.D 
87.0 0.0 0.0 
67.0 -15.2 0.0 
87.C -3D.5 0.0 

167.0 65.0 '.0 
1 R 7. Q 32.5 G.e 
187.0 o. a O.al 
187. C -12. ~ o.c 
181. ~ -65.0 0.0 
36&.0 &".0 O.Q 
J6f,.O 32.0 0.0 
]6&.: 0.0 c.o 
lt6.0 -32.0 0.0 
J~~.O -64 •. J 0.0 
792.0 138. C: ~.o 
79;'. , (,9. C 0.0 
1q2. ~ Q.O O.D 
792.0 -6 c:. 0 o.c 
7CJ2.&) -131).0 0.0 

120C.O 213 ... 0.0 
lztC.O 10lE.7 :l.0 
12~'. Q tl. C o.t 
1 20 ~. (j -10E.1 0.0 
lZ0~.Q -21 J.4 c.c 
l&CC.O l2 It. 2 0.;.1 
1bOC.tl 112.1 e. Q 

1&00.0 0.0 1l.0 
l&O~.C -11Z.1 c.o 
1600. Q - 2Z ft. Z 0.0 

81.0 ~. 0- 17.8 
87.0 0.0 39.4 

187.0 0.0 1'.8 
187.0 0.0 J9.4 
366.C 0.0 17.8 
3bb.l 0.0 39.4 
792.0 0.0 le.s 
792.0 0.0 50.a 

12tC.O 0.0 10.9 
12C C • C ~.o 30.5 
1600.0 a.o 31.1 

MAXIMUM VALUE 

CO"fC£NTR.lTICf.. COEF"FICIE~T 

.1clE+QC 

.1~[·Ol 

.8"(+00 

.IQE-~~ 

.6CE-02 

.83E-01 

.53[tOO 

... ZEtOQ 

.9JE-01 

.JOE-O! 

.9(1 £-03 

.13£-00 

.22E-00 

.26£-01 
o. 
.1~E-01 
.11:[tO') 
.15E. 0 J 
.&4t:-Ol 
.S4E-Ol 

o. 
.18E-t!1 
.&CJ[-Ol 
.13E-01 

o. 
o. 

.14£-01 

.zoE-01 

.24E-01 
o. 
o. 
.CJJE-~l 
.12[-01 
.11E-01 

c. 
.27E+:11 
.36E-01 
.1CJE+~Q 

.45E-01 

.J"E-01 

.13E-Ol 

.30E-OI 

.93t:.-02 

.ZOE-01 

.&OE-~2 

.11E-al 

.14E+Ol 



RU~ NU~18ER 

STABIL:Ty 
RELEASE HEIGHT (P'!~TE~S) 

WINO OIREClIOr~ 

153 

2e 
C 

22.60 
45 

SA~1Pl&=': PO~ITI(N (~ETf~S' 
)( Y Z 

37. '+ 26.4 0.0 
3l.4 llt.2 0.0 
37.4 0.0 C.Q 
37.1+ -14.2 ~.U 
37. '+ -28.4 0.0-
87.0 30.5 D.C 
67.0 1~. 2 C • 0 
87.0 0.0 o. t 
87.0 -15.2 c.c 
87.0 -JJ.5 0.0 

167.0 65.0 o.c 
167.0 32.5 o • Q 
187.0 G.O t.e 
1 b 7.0 -32.5 J.O 
187.0 -6~. a 0.0 
36n.0 6~. Q c.o 
3(,6.0 32. :J C. ij 
366.C O. Q c. C 
366.0 -32.0 c.o 
3£,(:.0 -64.0 Il. 0 
792. C 138.0 D.C 
7'11!.( (,;.0 J.I:) 
79?C 0.0 0.0 
792. C -69. Q 0.0 
792.C -136.0 0.0 

12C C • a 213. ,. o.e 
12CC.C Ie E. 7 C.O 
I2CC.O Q.O 0.0 
120C. t -10E.7 ).0 
120C.C - 21 1. '+ c.o 
16t c. ~ 22 Ct. 2 !l.O 
160C.0 112.1 0.0 
1600.0 0.0 0.0 
1£"0('.0 -112.1 ,. . ., 

w.lo 

lot/C.O - 224.2 c. c 
67.~ C.J 17.8 
87.0 O. 0 39.4 

1~7.() c.o 17.6 
187./j 0.0 39.4 
36f..C €!.o 1 7 .8 
36t.C 0.0 3q.4 
792.0 0.0 30.5 
792. C o.c 5(:.8 

120(1.0 0.0 lC.6 
1200.J 0.0 3~.5 

160C.O 0.0 31.1 

HA X IMlH1 VALUE 

COt~CEr~TRATICt- CO E F FIe I UH 

0. 
.12E-01 
.13£.00 
.31[-01 
.11E-02 
.94E-02 
.77E-01 
.12(+a~ 

.47[-01 
o. 
O • 

• 31E-01 
.14f.OO 
.22E-01 

O. 
.33E-02 
.54E-01 
.12E.I)~ 

.77£-01 

.12E-01 
G. 

.1CF-C1 

.59E-01 

.17£-01 
c. 
u. 

.98E-C2 

.21E-01 

.25E-01 
t. 
o • 

• 36E-03 
.13£-01 
.12(-01 

D. 
.13E.00 
.76£-01 
.18E+00 
.76F-01 
.38E-Ql 
.28E-Ol 
.27[-01 
.98E-02 
.19E-01 
.58E-02 
.10E-01 

.18E.00 



RU" NUHS£R 
STA6!LIT~ 
RELEt.S( H£IGt4t H E'E~S' 
WIND OIR£CTICN 

154 

2S 
t 

Z4.00 
,.s 

SAMPLE POSITltM CMETE~S' 
)( y 1 

31." 28.4 0.0 
37.4 1 ... 2 a.D 
37.4 a.e c.o 
$7." -1'e.2 Q.~ 

37." -28. ,. o.a 
&7.0 30.5 D.e 
87.1! 1~. 2 0.0 
87.0 0.0 0.0 
87.0 -15.~ 0.0 
87.0 -30.5 Q.O 

187.0 65.D o.c 
187.Q 32.5 0.0 
181.~ O.Q 0.0 
1~7.Q -32.5 0.0 
187.0 -65.0 ~.o 
366.~ 6".0 n.e 
366.0 32.0 D.C 
366.0 Q.O 0.0 
366.0 -32. Q ~.o 

3&£,.t -6".l c.o 
7~Z.O 13~. 0 o.c 
792.0 o c;. 0 c.o 
792.0 0.0 0.0 
792.0 -6~. J J.O 
792. C -138.0 0.0 

12CO.C 213 ... Q.~ 

12C ( .0 10b.' 0.0 
12fj C • 0 0.0 0.0 
1 ZC C • ~ -106.7 a.o 
120 t. 0 -213 ... O.Q 
1f,OC.0 224.2 G.O 
160 c. C 112.1 0.0 
16C c.w I). a 0.0 
l&ot.O -112.1 0.0 
160e.a -22".2 ~.o 

17.0 0.0 17.S 
87.0 0.0 39." 

187.0 0.0 17.8 
187.Q 0.0 3q.1t 
36£'.0 0.0 11.8 
366.0 0.0 39 ... 
792.0 0.0 J~.S 
7QZ.Q G.O 50:8 

120C.O 0.0 10.8 
120C.0 0.0 30.5 
1600.0 0.0 31.1 

MAXIMUM VALUE 

CONCENTRAfl0~ COE~FtCIENT 

.J~E-02 

.~lE-Q2 

.e7E-01 

.;4tE-DZ 

.3~E-02 

.37E-01 

.51E-01 

.S3E-01 

.21E-01 

.ZI5£-OZ 

.25[-02 

.21E-01 

.1eE+OO 

.24E-Ql 

... ~E-J2 

.65£-02 

.43E ·'C 1 

.12l+00 

.81E-611 

.13E-Ol 

.18E-OZ 

.9CtE-Ol 

.69E-Ol 

.2CE-~1 

.13E-01 

.18E-02 

.12£-01 

.33£-01 

.3 L,E-OI 
.61£--02 
.33E-02 
.~lE·02 
.20£-01 
.18E-01 

o • 
• 25£+0' 
.18E+0'] 
.1QE+OO 
.11E+Oo3 
.8JE-Ol 
.71£-Ql 
."oE-Ot 
.21£-01 
.27E-'11 
.47E-02 
.14E-J1 

.25£+00 



iHI t-. NU tA 9'=- P. 
SlAf3IlTTY 

155 

3G 
o 

R£..lEAS~ ~EIG~T (t-:ET(~S) ~.C1 

~INO 01~~CTrCN 90 

SA~~rl£ PO SIT I C~4 P1[TE~S) 

x y 1 
37. ~ 2 f. 4 G • 0 
37. t} 14.2 O.G 
37. ~ 0.0 G.O 
3 7 ~ 4 -14.2 ') • 0 
37. It -2S.4 0.0 
8l.C 3 ~. 5 0.0 
67. C 15.2 0.0 
87.() 0.0 0.0 
~7.C -15.2 O. 0 
87.0 -30.5 C.G 

1£\ 7.0 65.0 0.0 
187.t 32.5 0.0 
187.0 0.0 0.0 
187.0 -32.5 0.0 
1 e 7. C -6 5.0 J.C 
36b.O 64.0 O. 0 
3f.f1.l' 32. C 0.0 
366.1 0.0 ~ • iJ 
3f,f..1) - 32. C C .0 
3£-&.0 -t)4.G r:' • C 
7g2.~ 138.0 G. u 
792.0 6 c:. 0 () • 0 
7<.; c • C 0.0 a.o 
79?O -6g.0 c..o 
792. C -138.') 0.0 

120C.O 213.4 c. a 
120 C • !) 10 €. 7 0.0 
1 20 ~ .• 1 O. 0 o.u 
120 C • (' -10E.7 C • G 
12t C • C -213.4 o. C 
160~.C 224.2 0.0 
1600.0 112.1 c. C 
160r.!) c. u :J. 0 
16tC.O -112.1- {). 0 
160(.0 -22~.2 0.0 

P,7.0 0.0 17.8 
87. C 0.0 3'-'.4 

18 7 .0 c.o 17.8 
1~7.C 0.0 3'.3.4 
36E:.O 0.0 17.8 
l6c.( O.G 3'.1.'+ 
7'.1? Q 0.0 30.5 
7Q2.0 0.0 50.8 

120C.O o. a 10.6 
120 t: • 0 Q.O 3~.5 

16CO.O 0.0 31.1 

MAXlt-tUM VALUE" 

CO"4CE~TRATIO'" COEFFIClfNT 

.4P.EtOO 

.67E+OO 

.'+4EtO,) 

.3<3EtO::l 

.3eEtOO 

.78E-J1 

.24E"'OJ 

.35EfOO 

.12EfOO 

.12EfOO 

.6<3E-02 

.11€f01 

.23£"00 

.f.8E-C1 

.3(j~-02 

.24E-01 

.<38E-01 

.1fEfOG 

.13(+0'] 

.35f-01 
o • 

• 1t.\[-01 
.67f.-J! 
.bgE-02 
.3'JE-'Jl 

o. 
o. 

.3fJE-01 

.36[-31 

.33E-02 
o. 

.27E-O? 

.19[-01 

.19£-01 
( . 

.3eE-Ol 

.34£-01 

.ft7f.-Ol 

.18[.00 

.3b[-Ol 

.28[-01 

.25E-01 

.12E-01 

.22£-01 

.21f-C1 

.42f.-02 

.67f":10 



~UN NUMBER 
STA~ILrrY 
RELEASE •• £I[, ... T ''''ET~'"<S) 
WINO OlRFCTICt. 

156 

18 
C 

22.60 
9fl 

SANPLE POSI Tl eN '''''ETE~S , 
)C y 1 

37." 28.1t O.G 
37.4 '-'.2 D.Q 
37 ... 1.0 Q.~ 

37." -1".2 0.0 
37.'. -2e ... 0.0 
87.0 3~.t; 0.0 
'17.1 15.2 0.0 
87.0 0.0 il.O 
87.0 -lS.Z C.Q 
87.~ -313. Ii fI.O 

1b7.C ~S. 0 0.0 
187.0 12.5 0.0 
117.G 0.0 0.0 
181.e -32.5 c.o 
181.0 -65.0 0.0 
366.0 &4.0 0.0 
366.0 32.0 0.0 
366.0 c.o C.Q 
366.0 -32.0 c.o 
366.0 -6".0 c.o 
79l.0 138.0 G.O 
792.0 69.0 '.0 
792.0 0.0 0.0 
19?O -6t;.0 ~.c 
792.0 -138.~ a.a 

120C.O 213.4 ~.iJ 
120 [;. D 106.7 0.0 
120C.O 0.0 0.0 
llct.C -to E. 7 c.o 
12(;0.0 -Z13." O.G 
160C.O 224.2 0.0 
160e.O 112.1 0.0 
160C.C o. Q O.G 
16C&.0 -112.1 0.0 
1600.0 -22,..2 0.0 

87.0 ~.o 17.& 
67.0 0.0 39.4 

167.0 0.0 17.8 
187.0 0.0 39.4 
366.~ 0.0 17.8 
366.0 0.0 3q.4 
79Z.C c.o 30.5 
79Z.0 0.0 50.8 

lZ0C.O 0.0 10.8 
1200.' O. a 30.5 
1&00.0 0.0 31.1 

f1AXIMU" VALUE. 

CONCE~TRATIC~ COEFFICIE~' 

... tJE-~l 

.13t.OO 

.321.00 

... 3£-01 

."1£-01 

.20[ ... 01 

.16[+OfJ 

.36E+00 

.14E+00 

.4"E-Ol 

.36E-02 

.b9E-01 

.Z4E+OO 

.2JE+GI) 

.25£-02 

.11E-01 

.6"E-01 

.11E+OO 

.14£+00 

.36E-01 

.36(-03 

.98E-02 

.60£-01 

.13E-01 

.43E-01 

.72E-03 
G. 

.2R[-!l1 

.34E-\11 

.5~E-C2 

.58[-!)2 

.33£-02 

.22E-01 

.21E-01 
o. 

.11E+OO 

.11E-01 

.24f.00 

.39E-Ol 

.94£-02 

.36E":1Z 

.1SE-0! 

.1"E-02 

.14E-Ol 
o. 

.54E-CZ 

.38E+00 



157 

RU~ NU~qER JS 
STA~IlITY 0 
RELEASE HEIGHT (METERS) 2S.00 
~INO OI~[CTION YO 

SAt-IPLE PO~rTICN (H[TEP-S) 
X Y 1 

37.4 28.4 (j.0 
J 7. '+ 1tt.2 a. (, 
3 7 • '+ o.~ o • r. 
37.4 -14.:? o.c 
37.4 -2e.'t C.O 
117.0 .J o. Cj o " . '" 
87.0 15.2 0.0 
87.0 0.0 0.0 
87.0 -1 ';.2 c.o 
87.0 -30.5 0.0 

187. C £> 5.0 a. (! 

18 7 .0 32.5 0.0 
187.0 0.0 e.e 
187.0 -32.5 O. Q 

187.~ -65. a C. Q 

3fJt>.() f, tt. 0 0.0 
36(,.0 32.0 C.Q 
366.~ o.c o. Q 

366.0 - 3 c. ~ 1) • a 
3 Elf... J -6'+.0 ~.e 
7'J2.0 13~.O e.o 
7'32.~ 6~. 0 J.u 
792. a 0.0 0.0 
792. C -6~. 0 C • C 
792.0 -138.0 O. 0 

1Z0C.C 213.4 J • C 
12Cf;.O 106.7 C. 0 
120 C • 0 0.0 c • C 
1200. C -10t.7 G. C 
12CO.C -213.'+ G. G 
160 r • c 224.2 I).tl 
160(.0 112.1 o.c 
16CC'.C 0.') c.o 
1600.0 -112.1 0.0 
1603. 0 -22'-4.2 Q • II 

67.0 0.0 17.8 
87.C 0.0 39.4 

187.:1 0.0 17". B 
11:\7.0 O.l' 3'].4 
366.0 0.0 17. tS 
36fl.O Q.O 3q. t. 
7C32. a 0.0 30.S 
792.0 0.0 'j il.· A 

120 o. a c.o 10.8 
120C.O 0.0 3(1.5 
1 (,0 J • 0 0.0 31.1 

MAXI ~1UM VALUE 

C (P 1 CHIT R ~ T I 0 ~. COEFFICIENT 

.2'3E-02 

.lZE-J1 

.7~E-a1 

.('!)E-Ol 

.6CE-'::1 

.36£-02 

.62E-01 

.1CJEfoa 

.7oE-Jl 

.7'+E.-01 

.11[-02 

.47E-Ol 

.2'+£+00 

.88E-Gl 

.3£(-':2 

.10£-01 

.67E-01 

.14EtCJ 

.1(,E4-0: 

.43£-01 

.11£-02 

.14£-31 

.62£-01 

.22(-01 

."1E-01 

.72E-03 
o. 

.29£-Q1 

.38[-01 

.58E-C2 

.18E-Q2 

.36E-02 

.'=4E-Ol 

.21f-01 
( . 

.71E-01 

.1ctE+OiJ 

.10Et-OO 

.22EtOO 

.1.6E-Ol 

.71£:-01 

.26E-01 

.loE-01 

.23E-01 

.2~l-Ol 

.51E-02 

.24E.JO 



158 

RU~ hU~AER ~G 
SlABILITY C 
~ f. LEA S [ H F. 1 G tit ( '" E T E R S ) 0 • 0 Q 
WIND DIRECTION 1lS 

SAt1PLE POSITICN H1ETE~S J COtJCr~T RAT I Ct. COEFFICIENT 
X Y l 

37.4 2 e. '+ t.l" .Zyt.O~ 

31.4 14.2 e.G .12£4()1 
37.4 0.0 O.G .16E+C,1 
37.4 -1ft. ? u.o .13E+Ol 
37.4 -Z!. It c.o .3()E-OZ 
87.0 .J" • r) 0.0 .80E-02 
87.0 l S. Z :l.0 .25£-.+00 
87.0 0.0 0.0 .73[+,00 
87.C -15. Z J.G .85E."C-' 
87.C -JO. ~ 0.0 .5GE+Ol 

187.0 &5.0 ~.o O. 
181.0 32.5 0.0 .41E-Ol 
187.C 0.0 Il.:) .43E+01 
1R7.0 -32.S o.c .26£+00 
187.0 -65.0 C.il .13E-Ol 
366.0 64.0 0.0 .56£.-02 
366.0 32.0 J.D .84l-C1 
366.0 O.Q ~.o .3:t+Q~ 

36t.0 -32. :) G.e .30£+0:: 
36f.O -64.0 c.a .73E-01 
792.0 138.0 ~.o o. 
792.C 6~. :l 0.1) .i3E-:n 
792.Q 0.0 ~.~ .13£+01 
792.C -6t'}.J o.c .41E-01 
792. C -138.0 il.O .58£-01 

120C.O 213 ... l.O o. 
12cr.C 10 f. 1 c..~ .12E-01 
12C~.O 0.0 ~.r] .23E-Ol 
121) t .0 -10 E. 1 0.0 O. 
1200.0 .. Z13 ... o.t) .87£-02 
160G.O 224.2 o.e .87f-O~ 

t6Ct.O 117..1 c.o .58E-02 
160t.C 0.0 0.0 .32E-01 
16Ge.o -112.1 0.0 .31E-Ol 
16GC.0 -22 It. 2 o.c O. 

87.0 0.0 17.8 .59[-01 
81.0 0.0 39.4 .51£-01 

187.0 0.0 17.8 .36EtOO 
1A7.0 O.G 39.4 .1cr+co 
366. , 0.0 17.8 .66(-01 
366.0 0.0 39.4 .39£-31 
7Q?O 0.0 JO.S .31E-Ot 
7~?Q c.o 5G.8 .7J~-03 

1200. C 0.0 1~.8 .36E-Ol 
120C.3 0.0 3'.S o. 
16CO.O 0.0 31.1 .58E-02 

f4AXIHUH VAL.UE .!&E.Ol 



RU~ NUMB~q 
STM3llITV 

159 

,*e 
r: 

RELEASf HfIG4T ("'~rtC:S) 22.6l) 
WINO O:~ECJICtJ 1 ~s 

SAMPLE PO~lTlc:.N P1FT!'~S • 
x y l 

31. it 2 I'. 1. ~.O 
37.,+ 14 • .? j .. O 
37.4 0.(1 Q.O 
37.4 -1 t •• ? 1.:'.0 
3 7 .l~ -;~f.t. c.e 
87.t J ij • r; o • C 
~7.C 1 c~. 2 J.O 
{,7.a 1).0 (..0 
8'1.0 -15. ? ti.D 
67.r -'to.s c • 'J 

1Al.!) 6'.:.0 J.O 
167.0 32. tj :~ • c 
18/.t 0.0 ,. " ..! • Ii 

161. :1 - 3?. rj J • 0 
1t\7.~ -65.0 ':.rJ 
~ (~f": • 0 () 4.0 J.e 
3f:,~\. C 3? 0 G.e 
.]6f-·.O 0.0 ~.o 

3f:b.C -12. ~ ,.. r: ... v 

366.C -6lt.J o.e 
792. I) 1313.(1 C.O 
7')2.0 oct.l! " .... 

... • \i 

792.t 0.0 ~.rj 

792.0 -6~. 0 c.o 
792.1) -13~.O ti.C 

120;: • j 213.4 ;).c 
120[.C 10 f. 1 t:.!.l 
1200.0 0.0 ~.c 

120C.O -10 E. 7 0.0 
120C.C -213.4 ~.o 

160:.~ 224.2 0.0 
1600.~ 112.1 r.c. 
160t.0 0.0 J.::: 
1600.C -112.1 O.Q 
160(.0 -224.2 J.G 

87.0 0.0 17.8 
87.1) 0.0 3 q. '. 

187.0 o. Q I7.A 
1(\7.0 O.~ 3'i.4 
3()('.·) O. () 17.8 
3&f).~ O. il 39.4 
792.0 0.0 JO.'i 
792.0 0.0 5C.!} 

120 t. 0 0.3 lC.8 
120(.3 0.0 3J.5 
160C.O a. () 31.1 

HAXIMlIH VALUE 

C \) ~~ C f ~~ T f.~ A T I G " CO€f7FICI[NT 

.1 .. f fCC 

.41ltu3 

.45[+00 

.21(tO:' 
o. 

.35E.-02 

.16[+00 

.&1[+00 

.65[+03 

.22[+00 
O. 

.38E-Gl 
• 4Sf: .. 3:-
.21[ .. Q'~ 
.12E-i)1 
.79E-02 
.8S£-01 
.34E+OO 
.31E+DC 
.bOE-Ot 

O. 
.16E-01 
.1~E"'O,) 

.&5E-01 

.61E-01 
o. 

.13[-C1 

.25£-01 
u. 

.11E-'ll 

.22E-01 

.79c-~Z 

.36E-Ol 

.33E-Ol 
o. 

.,*7E-01 

.44£-01 

.41E+0~ 

.15E+DO 

.62E-01 

.lt7E-Ot 

.28E-Ol 
o. 

.itlE-01 
O. 

.44E-02 

.65E"JO 



RU" NUMBER 
STABILITy 
RELEAS t. tiE. IGHT (tiE TC::~ S, 
WIUO OIRtCT!ON 

160 

SAMPLE" PO ~I T I eN (""ETf~S' 
)( • 1 

37 ... 28 ... e.o 
3' ... 14.2 0.0 
31.4 0.0 ').0 
3'.4 -1 ... 2 ~.o 
31.4 -l ~.- e.G 
67.0 3;'.5 \l.0 
67.' 1 S.2 '1.0 
6l.e 0.0 ~.fj 

81.'! -1~.2 0.0 
&1.", -30.5 G.Q 

1 f .. 1.0 6S.0 0.0 
187.G 32.5 c.~ 
187.0 C. ~ ,.0 
181.0 -3l.5 G.e 
187.0 -65.0 ~.J 
3b6.b (,4.0 .'\ ... '" 
36f.3 32.11 t.O 
366.0 0.0 t.G 
3"'6.0 -]2.0 C.O 
366.0 -(,4. B t".O 
792.0 138. Q :.0 
7·~2. " 69.0 e.u 
792.0 O • ., J.D 
79Z.3 -oS·.Q O.t 
792. ~ -138.11 J.t 

12C C. C 213.4 j.t 
lZCG.~ lQ6.7 ~.O 
1200.0 0.0 V •• '0 
120li.0 -lC6.7 thO 
1Z00.0 - 211.4 \).:3 
16C 0 • C zz-.Z a.o 
160t.0 112.1 0.0 
160 C. 0 0.3 D.O 
16CG.C -112.1 J .-0 
1600.0 -2Z4.2 J. Q 

81.3 O.il 17.1} 
67.0 0.0 39.4 

187.C C.O 17.8 
187.0 a.o 3 '3." 
366.0 0.0 17.8 
36&.0 0.0 39 ... 
792.0 0.0 3il.5 
792.C 0.0 SC.6 

12«0.0 0.11 11.e 
1200.0 0.0 3il., 
lGOC.O 0.3 31.1 

MAXIMU ... VALUE 

C~~icrNTP~TIO" COEt:FrClfNT 

.49(-01 

.14[+00 

.12£ .. 0., 

.54f-Ol 

.26E-02 

.53E-02 

.12E+OO 

.12E.+QO 

.3CJE+OiJ 

.38E+OIl 

.18E-02 

.46E"'01 

.52[+00 

.20E+00 

.7U;.-OZ 

.11(-Jl 

.t1E+03 

.34(+3·) 

.17£+00 

.SSf-01 
o. 
.ZCl"~l 
.16£..O~ 

.4gE-J1 

.lSE-:lZ 
G. 

.21E-J1 

.49E-01 

.f.-S["'lJl 

.62£ ... :1? 

.4 ... £-02 

.8 tl£-02 

.41f-\31 

.3SE-Ot 

.16[-02 

.15i:.+OO 

.11£40J 

.1~E.'lO 

.Z2f"~~ 

.11£+00 

.49£-01 

.04f-01 

.41(-J1 

.71E-Ol 

.15E-01 

.32E+00 

.52E+00 



161 

RU N Nt,.oH3E R SG 
STABILITY 0 
RELEASE H~IGHT (~ETEP.S' ~.OC 

WINO OI~fCTICN 180 

SAMFLE POSI Tl eN (METERS. CO NC E r~ T RAT 1 0 f\ COEFF!CI un 
)( y Z 

37.4 28.4 c.o .27E-Ol 
37.4 llt.2 C.:l .?OEtOO 
3 7.4 o. a 0.0 .14[+C1 
37.4 -14.2 0.0 .31f·Ol 
37.4 -28.4 0.0 .36£+01 
87.0 30.5 0.0 .30£+00 
8 7 .C 15.2 0.0 .78E+00 
87.3 0.0 o.c .11E+Q1 
87.0 -1 5.2 0.0 .16E+01 
87.0 -30.5 c.o .13f+01 

187.0 6~. 0 0.0 .31E-01 
187. Q 32.5 o.c .3iE+OO 
187.0 0.0 0.0 .6([+0~ 

187.0 -32.5 0.0 .&6£+00 
187.0 -&5.0 Q.O .55E-01 
366.0 &4.0 C.O .79t.-Ot 
3&6.0 32.0 r.o .25E·O'J 
366.0 0.0 (l.0 .35[+00 
3f.6.0 -32.0 ~.C .4~E+DO 

36E).C -61t.O c.o .29[+01 
792. C 138.0 £'.0 .33E-C1 
792. (; [.9.0 Q.D .57f-01 
792.Q O.il 0.0 .1SE+OJ 
792.0 -&~. 0 0.0 .&OE-01 
792.0 -138.0 J.D .66[-Cl 

120(.'] 213.4 c.o .51E-02 
12~C.Q 10 E. 7 0.0 .4C£-01 
1Z0C.0 O.J 0.0 .63E-Cl 
120t.0 -10f.7 C.O .10E+00 
1200.0 -2~3.4 0.0 .,+7E-01 
l&OC.O 224.2 0.0 .20E-01 
10CC.C 112.1 0.0 .20E-Ol 
160':.( 0.0 Q.O .62E-01 
160~.G -112.1 G.O .58E-01 
16(!C.U -224.2 0.0 .3&E-02 

87.0 O. a 17. ~ • 30E +00 
87.0 0.0 3<1.1+ .28E-01 

187.0 0.0 17.6 .33£+0::1 
187.0 0.0 39.4 .32£-01 
360.0 0.0 17.8 .13E+OO 
36&.0 0.0 39.4 .22£-01 
792.0 0.0 3t.S .03£-01 
792.0 o. a 5e.s .28E-1l1 

1200.0 0.0 lC.8 .55E-01 
1200.0 0.0 3C.5 .51E-01 
l&CO.O 0.0 31.1 .57E-01 

MAXIMUM VAL Lf .3&E+Ol 



162 

PUN NUMRf~ 59 
STA~IlITV C 
RElEASf. t1EIGt1T (t'Er::RS' Z2.&~ 
~INO OI~fCTICN 1S0 

SAt-'PlE POSI Tl eN PiETER.S' CONCE~TRATIC" COEF"FICI:NT 
)( '{ 1 

37. It 25 ... 0.0 .52£-01 
37.4 1 It. 2 0.9 ."6E.C~ 
37.4 O.G 0.0 .23E+01 
37.4 -1ft.2 0.1) • 25E + 0 1. 
37 ... -26.4 a.o .80E+0l) 
87.~ 30.5 ~.O .7tlE+OC 
87.C 15.2 1l.0 .18[+01 
87.0 0.0 c.o .18E+Ol 
87.0 -15.2 0.0 .11E+01 
67.0 -3J.S C.G .41E+00 

187.~ b~. Q 0.0 .6"E-01 
11\1.0 32., c.e .6~[+OJ 
Ifl7.C 0.0 e.G .72E+Ol 
167.0 -32.5 0.0 ..... E.O~ 
18 7 .0 -65.0 r.c .29E-~1 
366.~ 64.0 t.O .15E+00 
36f..e 32.0 0.0 .38E+00 
366.tl 0.0 c.o ."0£+00 
36f>. C -32.0 = . ~ .35(+00 
36f.C -6'+.0 ~.c .19£+0) 
792.0 13 e. 0 Q.G .26E-01 
792.C £,~. \l .; • Q .91E-01 
792.0 J.O J.O .18E+OJ 
19(.0 -6~. U j. C .82E-Ol 
192. G -13 a. 0 r.o .SuE-Dt 

1200.0 213.4 o. C .79E-C2 
120 t. 0 10 f. 7 0.0 .62E-01 
1Z0!:.~ 0.0 J.O .78£-01 
t2C (j. 0 -10 E. 7 ~J • C .89E-01 
12C C. ~ - 213.4 tJ.D ."OE-01 
160\:.0 224.2 iJ ,.. .u .24E-01 
l£:OC.C l1Z.1 0.0 .29£-01 
IGUt.C 0.0 O.J .57E-01 
1 GO o. J -112.1 ::.0 .52£-D1 
16Ct'.C -22".2 (.0 .44£-02 

87.0 0.0 17.11 .93E.+00 
87.0 0.0 3<3.4 ."lE'-Jl 

167.0 0.0 17.8 .38[+00 
lA7.D o. C 39.4 .57f-~1 
3&&.0 0.0 17.8 .17E+OO 
366.0 o.e 39.4 .35E-01 
792.0 0.0 3e.5 .79E-&11 
192.0 o.c 5J.8 .3SE-Ol 

120~.0 0.0 10.8 .&5E-01 
120!:.O 0.0 30.5 .61E-01 
1600.0 0.0 31.1 .49E-01 

MAXIMUM VALUE' .25E+01 



RUN NUM3ER 
STABILITY 
RELEASE ... EIGHT (METERS) 
WIND OIPECTICN 

163 

S5 
o 

29.0G 
180 

SAMPLE POSITIC:~ P1E.TE~S) 

X 't Z 
37. ,. 26.'t 0.0 
37. If 1,..2 ~.o 
37. ,. 0.0 0.0 
37. '• -14.2 3.0 
37.4 -28.it 0.0 
87.0 30.5 Q .0 
87.~ 15.2 C.O 
67.0 O. Q 0.0 
67.0 -15.2 \i.0 
87.0 - 30. 5 G.O 

187. ') 65.0 C.O 
18 1'.0 32.5 Q. C 
187. C 0.0 J. a 
187. 0 -32.5 o • 0 
187. C -6 S. 0 Q. J 
Jb6.J 6~.O o • v 
J66.q 32. a a. 0 
366.0 0.0 0.0 
J6E-.~' -32.0 J.C 
366.C -64.0 c. C 
792.0 136.il il • Q 

7q2. J 6 c;. 0 G. 0 
792.0 0.0 (jiO 
7q z. ~ -6 c;. 0 c. Q 

792. J -138.0 0.0 
120C.O 213.4 ~.c 

120C.1 10 E. 7 0.0 
1200.;) 0.0 0.0 
1200.0 -lOE.7 0.0 
120 r- • i! -213.4 ~. J 
16CC.!} 224.2 c.o 
1 6(H • 'J 112.1 'l.o 
l6t c.: o. :) 0.0 
160{,.U -112.1 Q. C 
lbOO.J -224.2 0.0 

67. U 0.0 17.fl 
87.0 0.0 3 g. I. 

187. 0 0.0 17. 8 
187. 2 O. 0 3,).4 

30e.a 0.0 17.8 
306.0 0.0 3g.4 
792.C o.n J!}.5 
7~2.J 0.0 5G.~ 

12UC.G 0.0 lC.6 
12(0. C 0.0 30.5 
160 C. 0 0.0 31.1 

HA)( It-1LJM VALUE 

SOnC[o.JTPiOTICr. CCt:F~ICI~'Jr 

.44E-O? 

.1!tEt-r~ 

.3c.Jrt-~l 

.18ft-OO 

.9ZF-Ol 

.31E:t-~') 

.6jEt-'JJ 

.59ft-eO 

.1CJt .. OO 

.4SH-Jl 

.35£- J1 

.4di-.(J~ 

.S~lfO~ 

.16ftO'J 

.!1.E··Jl 

.13E+OJ 

.t.l£+JJ 

.40[~O 

• t: £,! • j : 

.LJ9[-J1 

.?3E-fZ 

.1C1E+OC 

.1~t"QO 

.51£-Cl 

.b3E-'J!. 

.62E-02 
~ ';I ~ _ 11 . , --.... ~""-

.8Ci..-J!. 

.91L-Cl 

.97l-0? 

.1gE-ul 

.27£-01 

.51.r-:!1 

.4 Ltf-Jl 
o. 

.'3'3E faa 

.1iE+uJ 

.~CE..ao 

.11E:4I)C 

.20["00 

.b4E-Ol 

.till-Cl 

.37[:-i)1 

.61£-01 

.27£-01 

.5GE-u1 

.81E+OO 



164 

RU~ NUH~ER 6G 
STAOILITY 0 
HELEASl HEIG~T (~ETE~S' C.OO 
WIND DIRECTION 225 

SAMPLE PO~ITICN 01ETE~S) 
)( 'f 1 

J 7.4 28.4 0.0 
37.4 14. Z ~.c 
37.4 0.0 C.O 
37.4 -14.2 ~.O 
37.4 -28.4 G.O 
87.C 31l.5 0.0 
87.0 15.2 G.D 
S7.fl O.il 0.0 
87.C -1~. 2 C.O 
e7.iJ -30.5 J.D 

187.0 65. iJ n.o 
1~7.r 32.5 n.c 
187.0 0.0 0.0 
le7.0 -32.S C.Q 
167.0 -6S.11 G.O 
366.0 £,4.0 G.O 
366.0 32. a c.o 
36G.e 0.0 0.0 
366.Q -32. Q C.O 
300.0 -64. a ~.O 
19Z.C 138.0 0.0 
792.8 6 C;. 0 0.0 
79Z.C O.t) t!.O 
792.0 -6 C;. 0 'l.O 
192.0 -13 e. 0 0.0 

120(.0 213.4 0.0 
120r.C 10 E. 7 0.0 
120t.0 0.0 u.a 
1 ZC C. 0 -10E.7 l.O 
120(.0 -213.4 C.o 
16C~.O 224.2 0.0 
160(.~ 112.1 0.0 
16t C.1l 0.0 3.0 
160c.J -112.1 t.O 
160e.o -224.2 0.0 

87.0 0.0 17. a 
87.0 0.0 39.4 

187.0 0.0 17.R 
187.0 0.0 3~." 
366.0 0.0 17.8 
3b6.0 0.0 39.4 
79?O 0.0 30.5 
192.0 0.0 50.8 

120~.~ 0.0 10.8 
1ZCC.O 0.0 30.5 
1600.0 0.0 31.1 

HAXIMUM VALUE 

CONCENTRATIO~ COEFFICIENT 

.19E+01. 

.4lE.+01 

.61E+01 

.18E+00 

.49E+00 

.15E+01 

.15~+Ot 

.15£+01 

.12E+OO 

.46EtO!) 

.33£-01 

.l6EtOn 

.44£+00 

.36E.+O' 

.25E-01 

.SGE.-Ol 

.ZlE*O::; 

.39Ft-OO 

.3 5f + 'J 0 

.11E+OC 

.17E-01 

.33£-01 

.lEt- +OC 

.&3E.-D1 

.&2£-01 

.4'+E-02 

.30[-01 

.48E-01 

.87(-01 

.12E-01 

.87E-02 

.51E-02 

.49£-01 

.47E-01 
O. 

.76E-01 

.2liE-01 

.27£-01 

.45E-01 

.4AE-Ol 

.4SE.-01 

.67E-Ol 

.20E-Ol 
.6DE-Ol 
.41E-Ol 
.40E-Ol 

.67E.01 



165 

~u~ NUHRfR oR 
STABILITY C 
RELEAS£ HEIGHT P.·ET::~S) 22.t~~ 

·rJINO OIRECTICl 2~Cj 

SAMPLE POSI TI eN ('1f.TL~~' GO'JCUHR;'TICr.. COEFFrClun 
)( v l 

37. ,. 28.1+ I) • 0 .62t-02 
37.4 14.2 UeJ .65E+!)~ 

37.4 0.0 G. a .37EiOJ 
37.4 -1".2 2 • G .5<.H:-Ol 
37. '+ -28.4 (j. \l .11E-01 
87.0 30.5 G • 0 .18EtOO 
B7.C 1 5.2 (. ~ .76E+OO 
87.C 0.0 Ci. a .1GE+Jl 
87.0 -15.2 C • 0 .39[+0:) 
Po7.0 -30.5 u. J .34E-01 

187.C 65.11 :>.c .llE-v1 
1'\ 1. C ~2.r:; 0.0 .24E+O:J 
1 A 7.0 o.c J.u .50r+oo 
167.Q -32.5 0.0 .22E+0:) 
1 A 7. J -b5.) J.O .13E-Cl 
36(,.0 64.Q O.G .46[:-01 
36j:..~ 32. a (l.G .26E+0,) 
3f.~.0 0.0 (1.0 .46E·O~ 

36f..G - 32.0 o • C .33[+00 
36£,. 0 -~ Lt. 0 C • 0 .57£:-Oi 
792.0 138.0 J. C .24E-Ol 
792.C 6 C:. 0 ~ • G .45E-01 
792. 0 0.) ;;.0 .21EfCAj 
792.0 -6 g. G c. a .7~E-al 

7C32.C -138.Q .. ,. .64£-01 .... v 

12(;(.0 213.4 'J. 0 .53[-02 
12C (!. 0 lO f. 7 J.G .41[-01 
120 ( .0 0.0 l' • C • .,i,f-IJ! 
120 C • ~ -10E.? C • C .94 f:. -·01 
120!:'. C -213.,+ ' ,. .17t-Ot w • I. 

160C.O 224.2 J.D .1S(-ill 
16t C • 0 112.1 ., ~ .13E-01 w • !J 

1&0:).1) o. a C • 0 .57[-01 
16t~.~ -112.1 C • ~ .5GE-Ol 
160 ( • 0 -22t+.~ Q. Q O. 

87.0 0.0 l7.d .57E~O' 
87.~ 0.0 39.4 .88E-Dl 

167.0 0.0 17.~ .95(·,11 
187.0 0.0 3',.4 .13E+OO 
366.~ 0.0 17. ~ .1uF.+OI) 
Jto.o 0.0 0$9.4 .13E.+OC 
792. C D.C Je.s .88E-01 
7132.( 0.0 ') : . ~ .39E-ul 

12CC.O 0.0 10.8 .78E-01 
12D L • 0 o.~ 3(.5 .57£-01 
IbOC.O 0.0 31.1 .1+7E-01 

MAX It1UM VALU~ .10f.Ol 



~U~ NUMBER 
STAilILITY 
~El~ASE HEIGHT I"ETE~S' 
WINO OIRECTICtl 

166 

6S 
C 

Z9.uO 
225 

SAMPLE POSITICN (METE~S. 
)( y l 

37.lt 28.4 0.0 
31." 14.2 ~.C 
31.lt 0.0 C.O 
31.4 -14.2 a.o 
37. " -28." I).G 
87.0 30.5 C.Q 
81.0 1 S. 2 !J.O 
81.0 0.0 l.O 
87.0 -15.2 0.0 
87.0 -30.5 c.o 

187.0 65.0 0.0 
187.0 32.5 0.0 
181.0 0.0 c.o 
187.0 -32.5 r.G 
181.0 -65.0 'l.C 
366.0 64.0 O.G 
366.0 32.0 0.0 
36Fl.O 0.0 0.0 
366.~ -32.0 :.Q 
3Gb.O -&4.0 Q.~ 

7QZ.O 138.C c.o 
192.0 6 <:.0 u.~ 
192.C O.il G.J 
792.0 -69. G ~.(, 

7Q2.0 -13e.\) ~.~ 
120C.O 213.Cf O.G 
120(.0 10 E.1 lJ.n 
120 c. G 0.0 D.C 
12ec.!] -10E.7 0.0 
120(.0 -213." o.e 
1600. a 224.2 j.O 
16CO.0 l1Z.1 0.0 
1600.0 Q. il c.o 
!6t o. () -112.1 ~.O 
1600.0 -224.2 0.0 

81.0 O.il 17.8 
81.0 c.o 39.4 

181.0 0.0 17.8 
187.0 0.'3 3Q.4 
3f)f>.O 0.0 17.8 
366.0 o. a 39.4 
792.0 0.0 30.5 
792.0 0.0 50.8 

1200.0 0.0 10.8 
1200.0 o. !l 30.5 
loCO.D O. ~ 31.1 

MAXIMUM VALUE 

CONCENTRATIO~ COEFFICIENT 

.2&E-02 

.53£-01 

.37E-Q1 

.79£-02 

.,.4£:.-02 

.31E-01 

.3~E.0,) 

."ltE+OO 

.13£+00 

.79E-J2 

.26£:-02 

.16£+0) 

.cltE +00 

.16E+O~ 

.62£-02 

.ZitE-Ol 

.25E+00 

.50£+0) 

.32E+00 

.7eE-Ol 

.26E-02 

.3QE-01 
.20E+OC 
.66E-Ol 
.29£-01 

o. 
.31E-J1 
.64£-01 
.98E-Ol 
.4ltE-Ol 
.11E-01 
.l2E-Ol 
.56E-fU 
.50£-01 

o. 
.74[+00 
.62E-01 
.24E+OO 
.57£+00 
.91£-01 
.11E+0i) 
.87£:.-01 
.36E-Ol 
.71E-Ol 
.39E-Ol 
.52£-01 

.741'+00 



167 

RUt\: NUt'3(~ 7G 
STt~ILITY 0 
kElrA~r ~EIGHT (~ETEQS) O.CO 
WIt~n OPF'CTIO~ 27C 

SAMPLE PI)~jTI(N P1ETf~S) S~H~r,rrHKATICt-. CO[FFICI E'n 
X y Z 

:i 7.4 28.4 ~.o .4b(+:lO 
37 ... 14.2 e.G .93E.+,): 
37 ... 0.0 J.C .21f+Jl 
37. «. -14.~ 0.0 .43£+01 
37 ... -2~. 4 ~. 0 .51[+01 
87.C 30.5 0.0 .2CJE+OQ 
87.1) 15.2 J.O .&7E.+oe 
87.0 c.o 0.0 .8Gf:+OO 
87.C -15.2 G.C .7iEtOO 
87.C -33.5 0.0 .82[+03 

167.C 65.0 0.0 .21e-01 
16 7 .Q 32 .. ') (' • 0 .20E+00 
1,\7.0 o.r, (' '" tJ • t; .3CEtOJ 
187.1) -3.?':> O. Q .42E"~~ 
US 7. a -& S. I) c. G .36~+OJ 

366.0 64.0 C • r .31E-01 
3 hf,. C 32./) J. 0 .12E+0,) 
3f-b.J 0.0 0.0 .21~+a'] 

3('(.C - 3 2. 0 :l. n .l~)t~+u,: 

366.'1 -6!t. C (\ " .... .., .27E+o;C 
792.0 1313. (I (! * 0 .36f-O~ 

792. a f) c!. r. r .0 .2Rf.-IJl 
7'3;' .. 0 O. 0 " ,. -.' .... ' .98~-Ol 

7~;" • C -f,9.J ;) • J .8([-02 
792..0 -L<8. U ') n . \. .94:"-01 

12CO.O 21 J. '. n • (I .29(-02 
1 2C C • ~ ! C E. 7 a. G .dCc-12 
120 C. C Ii. a c r· • u .33~-Jl 

1 2C C • ~ -IOE.1 C.O .53[-01 
12(; o. C -213.4 ').0 .2:)t"-Ol 
IfIOi.:.O 224. ? J.C .29E-J2 
l60t.O 112.1 lI. C .80f-:)? 
16C(.C 0.0 o. n .5Cif-·O! 

16CC.O -11Z.1 o • C .47f-Cl 
160l.1l -22".2 0.0 .1S[-U,? 

87. IJ o. i) 17. e .26f..+OD 
87.0 I).c! 3 q • ct' .1f.E.,I)) 

187.0 0.0 17. 8 .23t:fOG 
187.0 0.0 39.4 .22(fOO 
36f,.O 0.0 17.8 .5«.E-Cl 
30(..0 o. 0 3g.~ • it 7 t, - 01 
792.0 I). 0 30.5 .5CjE-Ol 
7Q2.0 0.0 50.3 .JOE-01 

120(.0 0.0 10.8 .41[-01 
12(0.C 0.0 3e.5 .15£:-01 
1 (,0 (' .0 0.0 ~1.1 .25E-01 

MAXlt-'UM VALUE .51E"01 



168 

RUK NU~aER 78 
STA~ILrTv C 
RELE~SE HEIGHT (METERS) 22.60 
WINO OI~ECTICN 27C 

SAMPLE P05ITICN P1!:TE~S) 

X Y l 
J7.4 2 e.4 C.O 
S 7.4 14.2 C.J 
37.4 0.0 0.0 
37.4 -14.2 0.0 
37.4 -28.4 0.0 
87.0 30.S 0.0 
87.0 15.2 0.0 
87.C 0.0 0.0 
87.0 -15.2 G.J 
87.0 -30.5 o.a 

187.0 6 s. a 3.0 
187.0 :$2.5 0.0 
187.e o.c G.O 
187.0 -32.5 J.J 
187.0 -65.0 a.a 
366.0 64.0 c.o 
3£6.0 32.0 'O.Q 
366.0 G.l l.t 
366.( -32. J J.O 
36£:.0 -64.0 J.D 
792.0 138.0 0.0 
792. f) 69.0 c.o 
792.!) 0.0 c.e 
792. C -69.0 n.o 
792.C -138. C 0.0 

1200.Q 213. ,. C.Q 
1200.0 1t E.1 Q.O 
120{l.O 0.0 C.Q 
1200.Q -106.7 c.o 
1200.0 -213. ,. .j.0 
160 C. 0 224.2 O.f} 
160C.0 112.1. 0.0 
16t(;.C 0.0 a.a 
160C!.0 -112.1 0.0 
160~.0 -2Z4.2 0.0 

87.0 0.0 17.8 
87.0 a.o 39.4 

187.0 0.0 17.8 
187.0 a. a 39.4 
366.0 0.0 17.8 
366.0 0.0 39." 
192.0 1.0 30.5 
792. a 0.0 ;i).8 

12*i C .0 0.0 1~.8 
120t.1 0,. (J 3~.S 
1600.0 0.0 31.1 

MAXIMUM vALUE 

C 0 ~~ C E N T RAT I 0 " COEFFICIENT 

.IZ£*01 

.Z8£+01 

.31£ *01 

.23£'+Ql 

.54E.+OO 

.11£ +01 

.20£+01 

.27£ +0.1 

.21£+el 

.53£+00 

.55E-01 

.60E*GO 

.71£+00 

.47Et"'0 

.11E-Cl 

.67[-01 

.31E+OJ 

.38E.+O~ 

.2 9f. + a·: 

.i3E+O~ 

.44E-C2 

.66E-01 

.1&[+00 

.34E-O! 

.85f-ul 

.53E-02 

.19(-01 

.55E-01 

.77(-01 

.21f.-C1 
c. 

.17E-01 

.5~E·Ol 

.49E-Ol 

.~8E-03 

.59£.00 

.ZCE+C~ 

.35E+00 
.J2E+OIJ 
.74£-:)1 
.6"~-Ol 
.73£-01 
.3"E-01 
.63E-01 
.12E-01 
.28E-01 

.31£+01 



169 

RU~ NU~9ER lS 
STA~ILrTY C 
RELEASE t-1EI(;HT ("'fTERS) 2~.CG 

WIND 01~ECTICN 270 

SAMfLE POSITION ('1 E TE RS) 
X y 7 

37.4 2 f. 4 J.(i 
37.4 14.2 .j.t 
37.'. 0.0 C.O 
3 7.4 -14.2 0.0 
37.4 -28.4 (I.e 
67.0 31.5 C.Q 
87.~ 1 5.2 ~.c 
87.0 0.0 c.o 
87.0 -1? 2 J.C 
67. ~ -30.5 0.0 

187.1 &5.0 0.0 
167.0 32.5 0.0 
187.0 0.0 ;).0 
187.t -32.S G.e 
18 7 .C. -65.0 :.0 
3{'€:.O 64.0 G.O 
366.0 32.0 ~.o 

3&f.Q c." -J.J 
J6(;'.C - 3 2. C ~.o 

36b.0 -64.0 C. 0 
792.(, 136.0 u.o 
792. ~ 6 C? 0 c.o 
7q2. (: o.n ·].0 
79;: • J -6<;.~ c.o 
79'l.C -136.0 'j.O 

120 (:. I) 211.4 G.O 
12Gt'.C 10 (. 7 ~ " ;,; • l..: 

12Cf.O 0.0 G.e 
lZ0C.C -lOE.7 J.O 
l?CC.C -213.4 J.C 
10C(.G 224.2 r', t'I ... -
10te.!) 112.1 :').1) 

160~.1J 0.0 0.0 
lott.O -112.1 :J.O 
160(,.0 -224.2 0.0 

87.0 o. a 17.6 
A7.G ~. 0 39.4 

187.0 0.0 17.8 
lR7.0 O.Q 3~.4 

36FI.~ 0.3 17.8 
366.0 0.0 3q.4 
792.1) 0.0 30.5 
lQZ.O o.u ~~.6 

lZ(H.C 0.0 1).8 
12tC.C 0.0 3e.s 
160r.c 0.0 31.1 

MAXIMUM VALUE' 

CONCE.'ITRt..TIOf', COfFFI r I ~ ~n 

.2&[+OG 

.6tH. tv ~ 

.75f"OO 

.72f··u~ 

.1oftO) 

.31E:+C!) 

.12Et')1 

.1!.)[tJ1 

.1.6ft-Ol 

.3:'[+O~ 

.23[-01 
• t.l [ .. 0;: 
.8~Ff·QJ 
.55EH)) 
.?3f-Jl 
.ct\E-ul 
.25ft-OC 
.3hLfO!J 
• 1.4 E .. J: 
.:'4["00 

o. 
.47£-Gl 
.14.::+u~ 

.13LiQO 

.Rlf.-Ol 

.8f'[-J2 

.(:3r-Ol 
• t;,' E -:)1 
.<;J8E-C! 
.88E··01 
.12E-01 
.21£.-01 
.~){)f.-ul 

.,+1)[-01 
.68£··r:-S 
.44l 4 CJ 
• '+::; f. - C 1 
.37[·00 
.S5[-01 
.67£-01 
.37£-01 
.71[-01 
.30£:-01 
.'+9E-~1 
.13[-D1 
.28£-01 

.19E+Jl 



170 

~u~ NUHBE~ 8G 
STABILTTY C 
RELEASE HEIGHT C"'ET~RS) J.OO 
WINO OIRECTICN 115 

SAMPLE POSITIC~ I~ETfRS' 
~ , l 

37.4 ze.~ t.O 
37.4 14.2 0.0 
37.4 0.0 O.u 
37.4t 
37 ... 
87.0 
87.0 
8T.C 
67.0 
87.0 

187.0 
18 l. 0 
187.0 
187.') 
187.0 
366.0 
36f-.~ 
36b.': 
3£.('.C 
3 6( .0 
792.C 
7~2.0 
792.0 
79? C 
792.~ 

120(1. C 
lZ0C.C 
12C ~ • '! 
lZ0~.O 
120(-.0 
16t't.O 
16cr.o 
160 U • 0 
160f.0 
1€10G.C 

87.0 
87.0 

1 e 7.0 
167.0 
36£1.J 
366.C 
7Cj2.0 
792.0 
12C~.Q 

12tfl.C 
1000.D 

-14.2 
-28.4 

30.5 
15.2 

0.0 
-15.2 
-30.5 
6~. 0 
32.5 

0.0 
-32.5 
-65.0 

6 c.. C 
32. Q 
c.o 

-32. a 
-04. " 
138.0 
69.0 

0.0 
-6 ~. a 

-13e.o 
21 j. 4 
10 E. 7 

G.O 
-10 E. 7 
-213.4 

224.2 
112.1 

c.o 
-112.1 
- 2 24.2 

0.0 
c.o 
I).!J 
o. ~ 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
D. a 

MAXIMUM VALUE 

v.t 
~ • J 
C.O 
'J.o 
0.0 
,=.c 
0.0 
~.O 

c.o 
~.O 
~ • a 
c. G 
,. '" \. ... 
: • 0 
,. r 
\J • \.. 

;.: • c . ,. 
\" • iJ 
.. " ..... "'" 

'J. v 

J • ( 
o. c 
(' • r:: 
Ii • : 
-: • r. 
fJ • C 
t • ') 
o • 0 
c • c 
0.0 
0.0 
;:, . ~ 
J. Q 

17.8 
3 g. '. 
17. Ii 
:~ g.,. 
17. ~ 
3<3.4 
3e.5 
50.8 
1,).8 
3e.5 
31.1 

CONCENTRATIO~ COEFFICIENT 

.44E-01 

.13EtO~ 

.77(+00 

.15£t01 

.Z4E+Jl 
.67E-01 
.26E+QO 
.7Z£+D~ 
.1('E+01 
.12E+01 
.89E-02 
.16f+Ory 
.47E+0,) 
.6CE+lJ 
.13£+00 
.36E-01 
.1"EtOa 
.l2t:.Q) 
.'+uE.0J 
.ZL[t-OC 
.52(-,)2 
.31F-~1 

.'-3EtO~ 

.21f-(i1. 

.3tE-22 
O. 
.i::f-~-C1 

.6f:E-Ol 

.81f-01 

.13t-01 

.7itf:-O~ 

.74£-02 

.35[-01 

.33E-nl 
c. 

.36£400 

.24(-01 

.2QF.tOG 

.82E.-Gl 

.72~-Jl 

.38[-01 

.lOE-Cil 

.37E-01 

.€l2f.-Ol 

.1f:iE-C1 

.34E-01 

.2'+E+01 
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RUh NUH9f~ 8e 
STA~ILITY 0 
RELEASf HEIGHT (METERS) 22.60 
WIND DIRECTrCN 315 

SAt-4PlE POSITION P1ET(~S' 
X Y 7 

37.4 
37.4 
37. ~ 
37.4 
37. :. 
67.C 
B7.n 
87.0 
1\7.Q 
87.0 

187.0 
187.1) 
187.3 
187.J 
187.0 
366.C 
366.v 
366.0 
3(~O.O 

366.t 
7<12.0 
792.3 
792.C 
792.0 
792.0 

1200.3 
12( c. Q 

120{,.O 
120 D • 0 
120C.3 
l6DC.O 
Iboe.O 
1600.0 
1600. 'J 
16(;().0 

87.0 
87.1) 

187.0 
181.0 
36F:.O 
3&6.0 
792.0 
792.e 

1200.0 
1ZG::.&l 
l&OJ.O 

28.4 
14.2 

C.J 
-14.2 
-2 e. ~ 

33.5 
15.2 

0.0 
-15.2 
-30.e; 

65.0 
32.5 

O.Q 
-32.5 
-65.0 

64.0 
32.0 

!l.I) 
-32.0 
-6". !l 
138. U 

&9.0 
0.0 

-6~. 0 
-138. C 

21 3.4 
10 E. 1 

j.O 
-106.7 
- 213.4 

224.2 
112.1 

0.0 
-112.1 
-224.2 

O.J 
0.0 
0.0 
0.0 
0.0 
3.0 
0.0 
0.0 
0.0 
0.0 
0.0 

MAXIMUM VALUE 

0.0 
J.G 
c.o 
C.O 
Q.O 
0.0 
0.0 
0.0 
J.O 
J.O 
'.0 
o.c 
~.G 
0.0 
1.0 
!J • C 
f' ,. 
'- • .J 

~.O 

:i.O 
J. C 
C.J 
J.'l 
0.0 
J.O 
~.o 
~.Q 

c.o 
J.G 
U.O 
t.;) 
&J.O 
~.o 
~.J 
t" f", .... " 
0.0 

17.8 
39.4 
17.8 
3 ~. t. 
17.8 
39. '4 
J'J. '> 
5:.8 
lu.8 
3~.5 
3!..1 

CONCFNTR~lIC~ COEFFICIENT 

.91£-01 

.Je£t-OJ 

.53£+00 

.24£+C:) 

.5(1£-01 

.25£+00 

.49£+00 

.53E+OJ 

.3eE+00 

.38E-01 

.22[-(j!' 

.26£+00 

.1t1E+OJ 

.11l+00 

.54[-02 

.65(-01 

.22E+C:' 

.30l+00 

.19ft,OC 

.37E-\11 
o • 

• SOE-01 
.1~[+OC 

.17E-01 
O. 

.90E-03 

.40E-01 

.74f-01 

.S8E-01 

.72E-~2 

.36£-02 

.17£-01 

.34£-01 

.3(E-01 
O. 

.69£+00 

.15E+O,) 

.J9[+QJ 

.25E+O~ 

.66E-01 

.44E-Jl 

.69E-01 

.55£-01 

.70E-Ol 

.22E-01 

.41£-01 

.69£+00 



RU~ t.UM9ER 
STABILITY 
RELEASE ~EIGHT C~ET£~SJ 
WINO DIRECTION 
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as 
c 

29.00 
315 

SAMPLE poSt Tl eN Ct04ETE~S , 
x y l 

37.4 28.4 0.0 
37.4 1 ... 2 0.0 
37." o.c 0.0 
37. It -1 ... 2 0.0 
31 ... -2 ~. It 0.0 
87.C 30.5 0.0 
81.0 15.2 0.0 
87.0 0.0 0.0 
t\ 7.0 -15.2 0.0 
87.0 -JO.5 0.0 

181.0 65.0 0.0 
181.0 32.5 0.0 
181.0 0.0 0.0 
187.t -32.5 c.o 
187.C -65.0 0.0 
366.0 6 ... 0 0.0 
366.0 32.0 0.0 
366.0 e.o 0.0 
366.0 -32.0 a.a 
3 6f..,. C -6ft.O 3.C 
7CJ2.0 13e.o 0.0 
7Q?O 6 CJ. 0 0.0 
792.0 0.0 c.e 
7'JZ.O -6 CJ. 0 e.G 
1'12.0 -13&.0 o.n 

lZCC.O 213.4 0.0 
120 C. C 10 E. 7 n.c 
120e.' 0.0 c.c 
12eo.o -lC E. 7 0.0 
120e.o -21l ... 0.0 
1600.0 22 ... 2 c.o 
160e.0 112.1 0.0 
1600.0 0.0 o.a 
160C.O -112.1 0.0 
160.!.0 -22".Z O.G 

87.0 0.0 17.6 
81.0 0.0 39.4 

187.0 0.0 17.6 
187.0 0.0 39.4 
366.0 0.0 17.8 
366.0 0.0 3'1.4 
792.' o.n 30.5 
1'f2.0 0.0 50.8 

12f1C.' 0.0 10.8 
12CC.O c.o 30.5 
1600.0 0.0 31.1 

MAX IMUM VALUE 

CONCENTRAT!C~ COEFFICIENT 

."OE-01 

.13£+Oj 

.44E+O~ 

.Z8E+OO 

.50£-01 

.13£+O~ 

.43E+OJ 

.58(+00 

.38E+OO 

.58E-Ol 

.13E-01 

.17E.+0() 

.3R£+OJ 

.1SE +C~ 

.81~-O2 

.9CE-OZ 

.47~-Dl 

.Z&f+IJ·~ 

.Zlt.+OQ 

.~5(-Ol 

.11\E-02 

.42£-01 

.1z~+oa 

."5E-01 

.Z7f-02 

.18£-02 

.33(-01 

.3~E-01 

.66£-01 

.16E-01 

.21£-02 

.18£-01 

.40 £-0 1 

.l~£-Ol 
O. 

.25£+00 
.15£+0:1 
.35E+O'l 
.ztE+OJ 
.79E-01 
."Sf-01 
.77£-01 
.47£"-01 
.57f.-Ol 
.25E-01 
.45£-01 

.56E+00 
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RU~ NUMBER 9G 
STABIL!TV 0 
RELEASf HEIGHT (MET~RS) O.OC 
~IND DIRECTION 0 

SAMPLE PO~I TI eN (METERS) CONCENTRATIC~ COEFFICIPn 
x y 1 

37." 28.4 0.0 .13£-01 
3 7 ... 1".2 o.c .17E-J1 
37.4 0.0 0.0 .1~Et02 

37.4 -14.2 c.o .22E-01 
37.4 -2!. ,. 0.0 .17E-01 
87.0 30.5 c.c .27E-01 
87.0 1 S.2 0.0 .29E-01 
87.0 0.0 0.0 .12E+O.2 
87.0 -1 5.2 c.o .72F.-01 
87.0 -10.5 0.0 .17E + O:l 

181.0 65.0 0.0 .3SE-01 
187.0 32.5 0.0 .&t&tE-Ol 
187.0 0.0 0.0 .38£t01 
187.0 -12.5 0.;) .44E-0! 
187. O. -6tE.O ~.l .22E-01 
36c.O 6le.O 0.0 .16E-01 
366.0 32.0 0.0 .3&tE-Ol 
36~.C o.u ~.o .44E+O: 
366.G -32.0 0.0 .25E-:11 
366.Q -& 4.0 G. 0 .11E-01 
792.Q 138.0 0.0 ... ~E-Ol 
792.0 & <;. a e.G .65E-01 
79?:l 0.0 0.0 .22E+QG 
792. (/ -0 C!. Q o.c .65E-01 
792.0 -13 e. 0 il.O .63£-01 

12tH.t 213. ,. o • 0 .31E-01 
120 G • C 10 E. 7 ~.c .76E-01 
12D C • 0 0.0 0.0 .20E+00 
120 a. 0 -lCE.7 a.o .55E-01 
120C.C -213.4 G.O .22E-01 
160t.D 224.2 ~.o .20E-Ol 
16tG.C 112.1 c.o .72E-Ol 
160C.O 0.0 0.0 .14E+OO 
160(.0 -112.1 (l.O .52E-Ol 
160C.O -224.2 0.0 .22[-01 

67. t 0.0 17.8 .67E-Ol 
87.~ 0.0 ~q ... ..... E-01 

187.0 0.0 17.8 .31E+00 
187.0 0.0 39." .17E-Ol 
366.0 O. u 17.8 .15E+;)1 
36f..0 0.0 39.4 .11E-01 
792.0 0.0 3!J.5 .13E-01 
792.0 0.0 50.6 .24£-01 

120 C • C 0.0 10.8 .1 9E -0 1 
120(:.0 0.0 lC.S .98E-02 
lo0t.D 0.0 31.1 .26E-Ol 

MAXIMUM VALUE .15E+02 



RU" NU "'flE R 
STABIL!TY 
RELEASf ~EI~HT C~ETERS' 
wINO OiRECTICN 

174 

98 
C 

22.60 
IJ 

SAMPLE POSITICN (METERSt 
X Y Z 

37.4 28.4 C.O 
37 ... 1,..2 Q.G 
37.e. O.G 0.0 
37. 1t -11t.e! 0.0 
37.4 -28.4 0.0 
87.0 30.5 c.u 
87.0 llj.2 c.u 
87.0 Q.O 0.0 
87.0 -15.2 Q.O 
87.C -30. S ~.il 

187.~ 65.0 O.C 
18 1 .0 32.5 C.O 
lA7.0 0.0 O.C 
187.0 -32.5 C.~ 

187. D -6~. 0 0.0 
J6b.0 64.0 0.0 
366.0 32.0 c.o 
361;.0 C.Q ~.c 
366. ,) -32.0 u.a 
36f":l.C -64.0 0.0 
792.1) 138.i) 0.0 
792.0 69. \l 0.0 
792. ~ 0.0 O.C 
79Z.~ -69.C C.O 
192.0 -138.0 0.0 

12aC.O 213.4 O.G 
120 C. a 106.7 Q.~ 

!lOC.C 0.0 n.c 
120~.C -1t (.7 0.0 
1200.0 -213." 0.0 
160~.O 22 ".2 0.0 
160r-.~ 112.1 0.0 
1600.Q 0.3 G.O 
160t't.C -11Z.1 0.0 
160C.O -22".2 0.0 

87.C G.t) 17.8 
87.0 O. C 39.4 

181.0 0.0 17.8 
187.0 0.0 39.4 
366.0 Q.O 17.8 
366.0 0.0 39.4 
792.0 0.0 3C.5-
79Z.D: O.G 50.8 

120C.0 0.0 It.8 
120 C. ~ 0.0 le.; 
160fJ.G 0.0 31.1 

"A)(IHU~ VALUE 

CONCE~TRATIC~ COEFFICIENT 

..... E-Ol 

."of-It 

.61~-01 

..... E .. 01 

..... £-.1 

."9£-11 

.51£-01 

.&5£-01 

.49£-01 

."'9E-11 
,"6E-Ol 
.45E-01 
,&"£-01 
.16E-01 
.27E-Ol 
.11£.-01 
.lSE-01 
.12E+O' 
.28E-01 
.11E-Ot 
.18t-01 
.571:.-01 
.ZtE+O'l 
.81E-01 
.41£-01 
.48£-01 
.'12£-:11 
.17£+00 
.S7£-01 
.ZltE-01 
.22E-01 
.68£-01 
.1Cl+DC 
.44E.-01 
.24E-Ol 
.11£+01 
..... E+DO 
.51E+0: 
.ZltE-Ol 
.CJZE-lIl 
.87£-02 
.11£-01 
.35£-01 
.22E-Ol 
.11E-21 
.26E-01 

.11£+01 



RUN NUMBER 
STARIlirv 
RElt;AS( HEIGHT ("'ETE~St 

WINO OIRrCTICN 

175 

9S 
o 

Z9.JO 
C 

SAMFLE P05ITICN U1ETERSl 
X Y Z 

31. It 26. ,. 0.0 
37.'+ 14.2 O.l 
37.4 0.0 J.O 
37.4 -14.2 r.o 
37.4 -28.4 0.0 
67.0 30.'.) 0.0 
67.0 15.2 0.0 
81.0 0.0 0.0 
67.0 -15.2 G.~ 

67.0 -30.5 0.0 
187.0 6S.0 0.0 
167.0 32.5 0.0 
187. ~ O.J Q.O 
187.C -32.5 c.o 
187.~ -&5. :) c.o 
36£>.Q 6ct.0 Q.O 
360.0 32.0 ~.O 
36(,.0 0.0 n (" 

"' •• v 

366.0 - ,12. 0 u.O 
3f;6.Q -oct.O o • C 
192 .. 0 1Jd.O O.ll 
792.0 6CJ.0 J.O 
192.0 0.0 G.O 
792.0 -69.0 J.O 
792.0 -138.0 0.0 

120C.O 21 J." !l.O 
1 2G fJ. () 106.7 (l.0 
1200.C 0.0 O.C 
120t.O -10E.7 ~.o 

120(.0 -21 J. 4 J.O 
1600.0 224.2 cl.O 
l&Ot.D l1Z.1 l.O 
160C.0 Q.a c.c 
160(1.0 -112.1 0.0 
16VC.0 -224.2 c.o 

87.0 0.0 17.8 
87.0 0.0 3q.4 

187.C 0.0 17.8 
167.0 0.0 39.4 
3&6.0 0.0 17.6 
36(,.0 G.O 313.4 
792. C c.o 30.5 
792.0 0.0 50.'S 

lzce.o 0.0 10.8 
120C.O 0.0 lO.5 
160C.0 0.0 31.1 

..,AXlfo1UM VALUE 

CONCENTRt.TIOt- COEFFICIENT 

.22£-01 

.22£-01 

.26E-01 

.22E-01 

.22E-01 

.31E-Ol 

.31E-01 

.37E-01 

.l1E-01 

.28(-01 

.Z6E-vl 

.l1E-01 

.53£-ul 

.17E-01 

.17E-01 

.11E-Ol 

.14E-01 

.65£-)1 

.22[-Q1 

.11E-u1 

.1&E-01 

.'+&£-01 

.17[4000 

.39£-01 

.32£-01 

.33E-01 

.81£-01 

.1"r"03 

.37E-01 

.23£-01 

.21£-01 

.52[-01 

.l1Ef-OJ 

.34£-01 

.22E-Gl 

.13E+01 

.11E+01 

.29£+00 

.2'+E-01 

.10E+0,) 

.87£-02 

.87E-02 

.20E-01 

.17E-01 

.11E-01 

.Z3E-Ol 

.13£+01 
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TABLE V. Data, Slightly Stable 
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RU" NUMBER 1G 
STABILITY E 
RELEASE HEIGHT (METERS) 0.00 
WINO DIRECTION 0 

SAMPLE P051 Tl eN (METERS. CONCENTRATIO~ COEFFICIENT 
X Y ? 

31.4 2 e. 4 c.o .22E+01 
37.4 14.2 c.o .19E+Ol 
37.4 0.0 0.0 .80E+00 
37.4 -14.2 0.0 .21E+OO 
37.4 -26.4 0.0 .10E+0!) 
87.0 30.5 0.0 .43E+00 
87.0 15.2 0.0 .10E+01 
87.0 0.0 0.0 .9«:E+00 
67.0 -15.2 0.0 .32E-01 
87. 0 -30.5 u.o o. 

187.0 65.0 0.0 .15E-01 
187.0 32.5 0.0 .72E-01 
167.0 0.0 0.0 .95E-01 
167.0 -32. S 0.0 .36E-03 
167.C -6S.0 c.o .19E-02 
366.0 64.0 0.0 o • 
366.C 32.0 0.0 .38E-02 
36&.0 0.0 0.0 .73E-tl 
3(,6. C -32. Q O.G .46£-01 
366.0 -64.0 0.0 .91E-01 
792.0 136.0 0.0 .38E-02 
7q2. a £,~. 0 0.0 .24E-0! 
792./) O. il J.O .15E+00 
792.0 -6 g. a C.O .75E-01 
792.0 -138.0 0.0 .47E-01 

1200.0 213.4 0.0 .93E-02 
120C.O 10 £.7 !) .·0 .13E+00 
1200.0 0.0 O.G .11E+OC 
1200.0 -10E.7 0.0 .83E-01 
1200.0 -213.4 ~.O .16E-Ol 
160G.0 224.2 0.0 .19E-01 
1600.0 112.1 0.0 .99E-01 
160t.O 0.0 0.0 .10E+00 
1600.0 -112.1 0.0 .25E-Ol 
160~.O -224.2 0.0 .38E-03 

67.0 C.O 17.8 .66E-01 
67.0 o.a 39.4 .19E-Ol 

167.0 0.0 17.8 .25E+00 
187.0 0.0 39.4 .19E-01 
366.0 0.0 17.8 .19E-01 
366.0 0.0 39.4 .17E-02 
792. Q 0.0 3G.5 .33E-01 
792.0 0.0 50.8 .76E-03 

12tl'.0 0.0 10.8 .25E-Ol 
120(.0 O. a le.5 o. 
160C.0 0.0 31.1 .32E-02 

MAXIMUM VALUE .22Ef01 



RUti NU"'SER 
STAqILITY 
RELEASE HEIGHT CMETERS, 
WINO DIRECTION 

178 

18 
E 

ZZ.6a 
o 

SAMPLE PO~ITICN (METERS' 
X Y Z 

37.4 28.4 0.0 
37.4 1 ... 2 0.0 
37.4 0.0 ~.o 
37 ... -1".2 0.0 
37. '+ -28.4 0.0 
87.t 30.5 0.0 
87.0 15.2 0.0 
87.0 o. a 0.0 
87.0 "15.2 0.0 
87.0 -JO.5 0.0 

187.0 65.0 O.D 
187.0 32.5 0.0 
18 7.~ 0.0 Q.O 
187.0 - 32.5 0.0 
187.0 -&5.D 0.0 
36f,.0 6 Ct. 0 Q.O 
36£-.0 32.0 0.0 
366.Q !I. I) O.~ 
366.0 -32.0 0.0 
366 •. 0 -64.0 0.0 
79Z.0 138.0 0.0 
192.0 &9.0 0.0 
792.0 0.0 0.0 
792..0 -69. a 0.0 
792.C -138.0 0.0 

lZ0C.0 213." 0.0 
1200. a 106.7 0.0 
120t.O O.~ 0.0 
lZ00.() -106.7 0.0 
lZ00.0 - 21 J. 4 0.0 
1&00.0 2Z4.Z Cl.D 
160t.O 112.1 0.0 
16co.e 0.0 0.0 
1600.0 -112.1 0.0 
160C.O -22".2 0.0 

87.0 0.0 11.8 
67.0 0.0 39.4 

187.0 0.0 11.e 
187.C 0.0 39 ... 
366.0 0.0 17.8 
366.0 0.0 39." 
192. Q 0.0 30.5 
792.0 0.0 50.8 

1Z0C.O 0.0 10.8 
1200.0 0.0 3ft.5 
1600.0 0.0 31.1 

MAXIMUM VALUE 

CONC£NTRATIO~ CO~FfICI£NT 

.&9£-02 

.8GE-D1 

.17E+00 

.12£tOO 

.35E-Ol 

.39E-02 

.14E+OO 

.13E+OO 

.35E-Ol 
o. 
o. 

.18E-01 

.38E-01 

.18E-01 
o. 
o. 
o. 

.lCE-01 

.6ZE-Cl 
.Z3E-Ol 

o. 
o. 

.lt6E-Ot 

."4£-fJ1 

.Z7E-1)1 

.&9E-03 

.50E-01 

.61E-01 

.56E-01 

.99£-02 

.12E-Ol 

.5ltE-a1 

.57E-Ol 

.15E-Ol 
o. 

• 36E + 00 
.41E-01 
.79i:+OO 
.65£-01 
.55E-Ol 
.&5E-12 
.77[-Ot 
.69E-02 
.&7E-01 
.11E-01 
.10E-91 

.79£+00 
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RUt-; NU..,fl(R lS 
STABILITY E 
~ElEAS[ HEIGHT (METERS' Zg.OC 
WINO DIRECTION C 

SAMPLE PO~I 1I eN (METERS» CON C E NT r{ A T I a f\ COEFFICIENT 
X Y 7 

31.«+ 2 e.,. 0.0 ( . 
31.lt 14.2 C.G (j • 

31.4 (J.O G.G .~2E-02 

37.4 -14.2 C.O (, . 
31.4 -26.«+ a.') c. 
87.0 30. 5 a.a .46l-03 
87.0 15.2 (). Q .92£-03 
87.0 0.0 0.0 .26E-02 
81.0 -15.2 0.0 O. 
87.0 -30.5 0.0 G. 

167.0 05. J ).9 (J • 

le7.0 32.5 0.0 c. 
le7.\) 0.0 'J.O .12£-02 
181.0 -32.5 0.0 t. 
18 7 .0 -6S.0 o.e c. 
3fJ6.Q 6 Lt. J C. C o • 
30E.O 32. a 0.0 O. 
366.0 C.O O.G .46E-C3 
36b.0 -32. a ').0 • ,lOt-O? 
l6G.C -6 Lt. 0 o • G .28f-02 
792.0 13 e. 0 C.o o. 
792.0 (,~. 0 C • 0 (I. 

792.G 0.0 0.1] .51£-02 
192. 0 -69.0 ~. a .21£-(;1 
792.0 -13e.0 J.O .32[-02 

120 C • C 213. '+ C.C .12£-02 
1200. C 10E.7 0.0 .58~-J2 

120(:.0 0.0 :.0 .22£:-01 
120G. C -10E.7 :J.u .~CE-02 

1200.0 -213.lt 0.0 .30£-02 
160 C • 0 224.2 C.i:, .35£-02 
160(:.0 112.1 ~.o .24f-Ol 
160C.C C.o (). Q .27E-01 
160 (, • 0 -112.1 0.0 .41E-02 
1600.0 -224.2 r.o o. 

87.C 0.0 17.8 .78E+00 
87.0 0.0 3'3.4 .11t+Ol 

187.0 0.0 17.8 .39F.+OQ 
l'e 7.0 o. a 3 g. It .65E+Ou 
36f,.O O. Q 17.8 .77E-C1 
361;.0 0.0 3 g. It .11£+00 
192.~ 'l.0 3'1.5 .15E+01) 
792.0 0'.0 SU.8 .41E-01 

12C C • 0 0.0 10.6 .1 tE .00 
12QC.tJ O.Q 30.5 .27(-01 
tooe.o 0.0 31.1 .J3E-Ol 

MAXIMUM VALUE .11E+Ol 
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RU~ NUM~£R 2C 
STABILITY E 
RElEASr HEIGHT 'METERSt O.GO 
WINO OIRECTICN ~S 

SAMPLE PO~I TI eN (METERS' CONCENTRATIC~ COEFFICIENT 
X Y Z 

37.4 Z8 ... 0.0 .Z7£+OC 
37.'+ 1«'.2 0.0 .10E+00 
37.4 0.0 0.0 .15E+Ol 
37 ... -11t.2 0.0 .13£+00 
37.4 -28.4 0.0 .36£-02 
87. a 31l.S 0.0 .15£-01 
87.C 1S.2 Q.O .24£+00 
87.0 0.0 0.0 .2"E+00 
87.0 -15.2 0.0 .11E-Ol 
87.0 -3D. S 0.0 O. 

187.0 65.0 0.0 C. 
187.0 3Z.5 0.0 .13£-02 
187.!J 0.0 0.0 .S7E-01 
187.0 -32.S c.o .82E-02 
181. C -65.0 0.0 O. 
366.0 6,..0 0.0 o. 
366.0 32.0 C.1l .16£-03 
366.0 0.0 t.O .1&E-01 
366.0 -32.0 0.0 .54E-01 
366.C -64.0 0.0 .37E-01 
792.0 13 *l. 0 0.0 O. 
19Z.0 69.0 Q.O .81E-Ol 
792.0 0.0 c.O .15E-01 
792.0 -09.0 o.c .16t:-01 
792.0 -138.0 0.0 .30E-02 

120C.0 213.4 0.0 .19E-Ol 
120 C. 0 10 e.l c.o .40[-01 
120C.C 0.0 0.0 .67~-uZ 

1200.0 -10E.7 o.c .47(-01 
1200. Q -213.4 0.0 .12E-Ol 
160 t. 0 224.2 0.0 .4aE-02 
1600.0 112.1 0.0 .35E-Ol 
1600.0 0.0 0.0 .36£-01 
100G.0 -112.1 0.0 .11E-Ol 
1600.0 -224.2 0.0 .19E-03 

87.0 0.0 17.8 .97£-01 
87.0 Q.O 39 ... .12£-01 

187.0 0.0 17.8 .62E+00 
187.0 0.0 39 ... .16E+01] 
366.0 0.0 11.8 .63E-01 
366.0 0.0 39.4 .17E-Ol 
792.0 0.0 30.5 .89E-01 
792.0 0.0 50.8 .65E-02 

1200.0 0.0 10.8 .25E-01 
1200.0 0.0 3~.Cj .15E-02 
1600.0 0.0 31.1 .2ltE-431 

MAXIMUM VALUE .15£·01 



RUN NUt-taER 
STAB IllTY 
RELEASE HEIG~T (METERS. 
WINO OIRECTICN 

SAMPLE PO ~I TI eN (METERS t 
X Y 1 

31." 28 ... 0.0 
37." 14.2 il.O 
37.4 0.0 0.0 
37.4 -1 .... 2 1.0 
31. " -28.4 o.e 
87.1l 30.5 0.0 
67.0 15.2 0.0 
87.0 0.0 il.O 
87.0 -15.2 0.0 
81.0 -30.5 O.G 

167.& 65.0 O.Q 
181.0 32.5 0.0 
187.0 0.0 0.0 
187.0 -32.5 0.0 
187.C -6 s. 0 c.o 
366.0 64.0 0.0 
366.0 32.0 0.0 
366.0 0.0 0.0 
36G.O -32.0 a.a 
366.0 -64.0 0"0 
792.'0 138.0 0.0 
792.0 69.0 0.0 
792.0 0.0 0.0 
792.0 -69.0 l.G 
792.0 -138.0 c.o 

120 C. 0 213 ... 0.0 
120!:.C 10 E. 1 o.~ 

1200.0 a.o 0.0 
1200.0 -10E.7 0.0 
1200.0 -213 ... 0.0 
1600.0 224.2 G.O 
160 c. C 112.1 0.0 
160C.C Q.\) n.o 
160e.o -11l.1 0.0 
160C.O -22ft.2 0.0 

87.0 0.0 11.6 
87.0 0.0 3q.4 

181.0 0.0 17.8 
181.0 0.0 39.4 
3&6.0 O.e 0 17.8 
366.0 0.0 39.4 
792.0 0.0 30.5 
792. C 0.0 50;6 

12tH; ... 0 0.0 10.8 
120 C. 0 0.0 30.5 
1600.0 ~.o 31.1 

MAXIMUM VALUE 

181 

CONCENTRATIO~ COEFFICIENT 

o. 
G. 

.28E-01 

.25E-02 
o. 

.53£-02 

.55£-02 

.12£-01 
o. 
o. 
o. 
o • 

• 37E-02 
.23(-03 

o. 
o • 

• 18E-02 
.23E-02 
.11E-01 
.81E-02 

G. 
.25E-01 
.23E-01 
.39£-01 
.30E-01 
.21£-02 
.12£-01 
.21£.-02 
.26E-01 
.16£-02 
.26E-02 
.30[-01 
.33£-01 
.94£-02 
.58E-02 
.20E+00 
.39£-01 
.7SE+OC 
.20£+00 
.67£-01 
.191:.-01 
.12£.00 
.19£-01 
.44E-01 
.16£-01 
.52£-01 

.75£"00 



RUN NUMBER 
STABILITY 
RELEASE HEIGHT (METERS' 
WINO DIRECTION 

182 

2S 
E 

29.00 
itS 

SAMPLE POSI TI eN (METERS I 
) Y l 

37.4 Z&.4 0.0 
37.4 1".2 0.0 
37.4 0.0 J.O 
37.4 -14.2 0.0 
37.4 -28.4 D.O 
87.0 30.5 0.0 
87.0 15.2 0.0 
87.0 0.0 0.0 
87.0 -15.2 0.0 
87.0 -30.5 0.0 

187.0 65.0 0.0 
187.0 32.; tI.o 
187.0 0.0 0.0 
187.0 -32.5 0.0 
187.0 -65.0 0.0 
366.0 64.0 ~.o 
3~6.0 32.0 0.0 
J66.0 0.0 J).O 
366.0 -32.0 Q.O 
366.0 -64.0 !J. 0 
792.0 133.0 0.0 
192.0 6~. 0 Q.O 
792.0 0.0 c.o 
792.0 -69. a 0.0 
792.0 -138.0 0.0 

120C.O 213.4 c.o 
120 C • 0 10 E. 7 0.·0 
120C.0 0.0 0.0 
1200.0 -10 E. 7 g.o 
1200.0 -213.4 Q-.O 
1GQt.0 22,..2 (hO 
1600.0 ltt.l Q.O 
1&00.0 t.o O.G 
1600.0 -112.1 000 
1600.0 -224.2 0.0 

e7.C 0.0 11,ds 
87.0 I •• 39.10 
187.~ 0.0 17.8 
187.0 0.0 39.lt 
366.0 0.0 17.8 
366.0 0.0 Jq.4 
7"2.0 0.0 le.5 
792.0 0.0 50.8 

120 C. 0 0.0 10.8 
1210.D 0.0 30.5 
160C.O 0.0 31.1 

HAXIHUI1 VALUE 

CONCENTRATION COEFFICIENT 

o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
c. 
Q. 
o. 
D. 
o. 
o. 
o. 
o. 
D. 
o. 
o. 
o. 

.32£-02 

.56E-02 

.92E-03 

.46E-02 

.26E-02 

.15£-01 

.51£-02 

.21E-02 

.23£-03 

.26£-01 
,32£-01 
.32£-02 
.92E-03 
.46£+00 
.61£+00 
.3G£+00 
.2ltE-01 
."7E-Ol 
.21E-01 
.1"£+00 
.33£-01 
.13E+00 
.22E-01 
.67E-01 

.61E+00 



183 

RUN NUMqER 3G 
STAqILITY E 
RELEASE HEIGHT (METERS) O.GO 
wINO DIRECTION 9~ 

SA~tPlE PO~ITICN (H £ TE ~S , CONCf.NTRt.TIC" COEFFICIENT 
X Y l 

37. '+ 2 ~. '+ u.o o. 
37. '+ 14. 2 0.0 .60£+01 
37.4 0.0 O.C .29E+01 
37.4 -14.2 0.0 .12£+01 
37. '+ -2 e. 4 ~.o O. 
81.0 30.5 0.0 .56E-01 
87.0 1 S. 2 C.il .52E+00 
87.0 o. a 0.0 .12£+01 
87.0 -15.2 c.o .2<3E+O~ 

67.C -30.5 0.0 .74E-01 
187.0 65.0 0.0 .57£-03 
187.0 32.5 0.0 .76E-03 
167.0 0.0 J.D .12£+01 
187.0 -32.5 0.0 .86E-O? 
167.0 -6s.e J.t c. 
366.0 64.0 G.O o. 
366.a 32. J :.0 .1'3E-03 
366.0 Q. C ".~ .74E-0? 
36~.C -32.0 o • 0 .35E:-Cl 
J6b.C -64.0 u. G .55E-Ol 
792.0 138.0 C.O O. 
7<32.0 6~. 0 ~. C .25£-32 
7<32.3 0.0 0.0 .85E-01 
792. C -6 <2.0 ~.o .60E-01 
792.0 -138.0 c.o .87E:-O~ 

1 lO C • 0 213.4 c.o .42£-02 
120 G. 0 10 f. 7 O.Q .57E-Jl 
ll00.0 0.0 0.0 .13E+:l) 
120 C • 0 -10E.7 0.0 .65E-01 
1200.0 -l13.4 0.0 .21E-01 
1600.0 224.2 o • 0 .12E-01 
1600.0 112.1 0.0 .34E-02 
1600.0 0.0 0.0 .23£-01 
16~O.O -112.1 0.0 .21E-01 
1600.0 -224.2 a.o .48E-02 

67.0 0.0 17.8 .15E+00 
87.0 o. a 39.4 .18E-01 

187.0 0.0 17.6 .62E+OJ 
167.0 0.0 39.4 .47£-01 
366.0 O.r) 17.8 .12E+O,} 
366.0 0.0 3q.4 .36E-01 
792. '2 o. J 30.5 .14E+oa 
7CJ 2.0 0.0 50.8 .lCE-01 

12t 0 • 0 0.0 10.~ .92E-C1 
1 ze c .0 0.0 3J.5 .72E-02 
160C.C 0.0 11.1 .4CE:-Ol 

MAXIMUM VALUE .60E+01 



Rut; NUMBER 
STABILITY 
RELEASt HEIGHT (METERS) 
WINO OIRECTION 

184 

38 
E 

22.60 
90 

SAMPLE FOSITICN (METERS' 
)( Y 1 

37.4 28.4 0.0 
31." 1".2 0.0 
37.4 G.O 0.0 
37." -11t.2 C.O 
37.4 -28." c.o 
87.0 lO.C; 0.0 
87.0 15.2 0.0 
87.0 0.0 0.0 
87.0 -15.2 0.0 
87.0 -lO.5 0.0 

187.3 65.0 0.0 
187.0 32.5 0.0 
181.0 0.0 0.0 
187.0 -32.5 0.0 
187.0. -65.0 0.0 
366.0 64.0 0.0 
366.0 32.0 0.0 
366.0 0.0 G.O 
366.0 -32. a 0.0 
36&.0 -64.0 0.0 
792. Q 138.0 C.O 
192.0 69.0 0.0 
792.0 0.0 C.O 
7QZ.0 -69.0 0.0 
792.0 -138.0 0.0 

1200.0 213 ... 0.0 
1200.0 116.7 0.0 
120C.O a.o 0.0 
12aC.D -10 E.? 0.0 
120t.O -213 ... q.o 
1600.0 2Z,..2 0.0 
1600.0 112.1 0.0 
lbOC.O 0.0 0.0 
160t.0 -112'.1 0.0 
1600.0 -2Z".2 0.0 

87.e 0.0 11.8 
87.0 0.0 39.4 

187.~ 8.0 11.8 
187.0 0.1 39 •• 
366.0 0.1 11.a 
366.0 0.0 3CJ." 
792.0 0.1 38.5 
19Z.0 0.0 50.8 

120tl.O 0.0 lC.I 
120e.G 0.0 30.5 
1600.0 0.0 31.1 

MAXIMUM VALUE 

CONCENTRATIO~ CO£FFICIE~T 

.12E.00 

.34E+0:3 

.76EtOO 

.52£+00 
O. 

.78£-02 

.94E-Ot 

.51£+00 

.2CtE+0"0 

."3E-Ol 
o. 
O. 

.95£-01 

.S5E-n2 
o. 
O. 
o. 

.14£-02 

.19E-Ol 

.45£-01 
o. 
c. 

.56E-01 

.63E-01 

.11E-01 

.39E-02 

.37E-01 

.14["0:1 

.80E-01 

.29E-01 

.13E-Ol 

.ZS£-02 

.28E-Il 

.25E-Ot 

.23E-02 

.23E+00 

.38E-01 
•• 5£+80 
.71£-01 
.16E+00 
.""£-01 
.Z1E+OO 
.16£-01 
.1,.E+0' 
.16E-OJ 
.... E-ctl 

,95E+00 



RUN NU~'V:R 
STABILITY 
RELEAS~ HEIGHT ("'ETERS, 
WINO DIRECTICN 

185 

3S 
E 

2<).00 
9C 

SAMPLE PO ~I T I CtJ n~ETERS) 

X Y Z 
37.4 28.4 0.0 
37.4 14.2 G.e 
37.4 0.0 0.0 
J 7.4 -14.2 Q.O 
J 7.4 -2 f. 4 0.0 
87. 0 30.5 Q.O 
87.0 15.2 tl.O 
67.0 o.J 0.0 
87.0 -15.2 0.0 
87.C -30.5 n.o 

187.0 65.0 0.0 
187.0 32.5 a.o 
187.C 0.0 0.0 
187.0 - 32.5 0.0 
187.0 -6S.Q C.Q 
3E-E-.O 64.0 0.0 
36b.0 32.0 0.0 
366.0 Q.~ tl. :l 
36fl.O -32.0 0.0 
366.0 -64.1) c.c 
7<32.0 13 e. 0 0.0 
792.J 69. Q u.o 
792.0 0.0 0.0 
792.0 -f>CJ.~ f).0 
792.0 -138.C Il.O 

120.:.0 213.4 0.0 
12Q C • C 10 £. 7 . ~ u. v 
120[.0 O. tl f).0 
120(.0 -10E.? G.O 
120 r • C -211.4 0.0 
160L.O 224.2 O.D 
l60C.e 112.1 0.0 
160 C • C 0.0 0.0 
160e.o -112.1 0.0 
160r.0 -224.2 (J.G 

87.J 0.0 17.8 
87.0 0.0 39.4 

187.0 0.0 17.6 
It\7.0 0.0 39.4 
366.0 Q-.O 17.8 
366.0 O. 0 3Q.r. 
7<) 2.0 0.0 30. ,5 
792.0 0.0 50.8 

12QC.O 0.0 1 (j • 8 
lZ0C.O 0.0 30.5 
160e.o 0.0 31.1 

MAXIMUM VALUE 

CONC£'4TRATI0~ COEFFICIENT 

O. 
o. 

.32E-02 

.4bE.-03 
O. 
c. 
O. 

,"6£-03 
.2.3E-03 

O. 
O. 
O. 

.46E-03 
O. 
O. 
O. 
O. 

.23£-01 

.92£-03 

.18£-02 
O. 
O. 

.97E-02 

.39(-02 

.4C)E-O 3 
O. 

.f>C£-02 

.22[-01 

.f>OE:.-02 

.16f-02 

.23E-02 

.16f:.-Jl 

.20E-31 

.88E-02 

.35E-02 

.11£+01 

.92E+0~ 

.2'3E+00 

.4CE+OO 

.70E:.-Ol 

.&6E-Ol 

.94E-Ol 

.2RE-Ol 

.10E+00 

.14[-01 

.11E+OO 

.11E+Ol 



186 

RU ~ ~u t10ER 4G 
STABILITY E 
RELEASE HEIGHT (METERS) O~OO 
wINO DIRECTION 135 

SAMPLE POSITION (METERS' CONCfNTRATIC~ COEFFICIENT 
X Y Z 

37 ... Z 8." 0.0 .11E+01 
31.4 1".2 0.0 .40E+01 
37 ... 0.0 0.0 .34E+01 
37." -1".2 0.0 .56E+O~ 

37." -28 ... 0.0 o. 
87.0 3~.5 0.0 .22E+00 
81.0 15.2 0.0 .56E+00 
81.0 0.0 0.0 .96E-Ol 
87.0 -15.2 C.O .93E-01 
87.0 -30.5 0.0 O. 

187.0 65.0 0.0 O. 
167.0 32.5 0.0 .27E-02 
161.0 0.0 0.0 .11E+00 
187.C -32.5 o.e o. 
181.0 -65.3 0.0 o. 
366.0 6".0 0.0 D • 
366.0 32.0 0.0 O. 
366.0 0.0 t,.o .12E-01 
366.C -32.0 0.0 .&4E-01 
366 •. 0 -6".0 0.0 ."2E-01 
192.0 1.18.0 0.0 o. 
192 .• 0 (, c:. 0 0.0 o. 
192.0 0.0 ('.0 .53f-01 
792.0 -69.0 0.0 .12£-01 
192. Q -136.0 0.0 .32(-01 

1200.0 213 ... 0.0 o • 
1 2C Q • t 10 E. 7 0.0 • 20f-!l1 
12GC.O o. J O.Q .11E+0,) 
1200.0 -10E.7 0.0 .JoE-01 
120t.0 -213.4 0.0 .16E+01 
1600.0 22".2 0.0 .2CE-Ol 
l&GC.O 112.1 c.o .48E-01 
160C.O 8.0 0.0 .53E-;)1 
160C.O -112.1 0.0 .42E:-01 
160C.O -22".2 0.0 .18E-01 

87.t G.O 17.8 .tHE-01 
87.0 0.0 39.4 .92E-01 

161.0 0.0 17.8 .63E+00 
181.0 0.0 39.4 .44£-01 
366.D 0.0 17.8 .13E+00 
366.0 0.0 39.4 .15E-01 
792.0 0.0 3D.5 .24E-01 
792.0 0.0 50.8 O. 

1200.0 0.0 lJ.8 .54!-a1 
120'::.0 0.0 30.5 .14(-01 
16(;C.O 0.0 31.1 .67E-Q1 

MAXIMUM VALUE .40E"01 



RU~ NUMES£R 
STABILITY 
RELEASf HEIGHT (METERS) 
WINO OIRECTION 

187 

.. a 
E 

22.60 
135 

SAMPLE POSITICN «ME TERS» 
X Y Z 

J 7.4 2~. ,. 0.0 
37." 14.2 1).0 
37.4 0.0 0.0 
31.4 -1".2 a.o 
31.4 -ze. ,. D.O 
87.0 3~.5 C.Q 
87.0 15.2 0.0 
87.0 0.0 O.Q 
87.!) -15.2 0.3 
87.0 -30.5 C.G 

187.0 &:.0 0.0 
181.0 32.5 0.0 
187.0 U.O 1.0 
187.0 -32.5 G.O 
187.C -65. a O.J 
300.0 64. a 0.0 
366.0 32.0 ).0 
J66.C G.O ).0 
J66.0 - 32.0 ~.o 

366.0 -64.0 0.0 
7'12.0 136.0 0.0 
792.C &<3.0 c.o 
792.~ 0.0 c.o 
79~. " -&9.0 0.0 
792.0 -13fJ.O 'J.O 

120C.O 213.4 o.e 
1 ZC ':. • Q 10 f. 7 o.n 
120 (i • ~ t.O n.c 
1ZC ~. 0 -1 U 6. 7 0.0 
12CC.O -213.4 0.0 
1&Oe.0 224.2 Q.Q 
160~.O 112.1 e.o 
160C.~ o. ~ o.e 
160(.0 -112.1 0.0 
160~.O -224.2 C.O 

87.0 n. c 11.8 
87.0 o. a 39.4 

187.J O. () 17.8 
161.0 0.0 39.4 
36&.0 o. () 17.8 
36b.0 O. C J9.4 
192.0 0.0 le.S 
7Q2.0 G.O so.~ 

1Z0G.0 C.O 10.B 
1Z0r.~ 0.0 lO.S 
16C(1.C 0.0 31.1 

HAXIHUM VALUE 

CON C·f NT RAT 1 0 ,.. COEFFICIENT 

.92£-02 

.34£-u1 

.31E-01 

.Q2E-03 
O. 

.3(H:-Ol 

.56E-01 

.&2E-Ol 
O. 
O. 
o. 
O • 

• 14E-01 
(i. 

G. 
O. 
O. 
C. 
.!~(-Cl 

.88E-02 
G. 
G. 

.15E-01 

.4St:-Gl 

.11[-01 
c. 

.15£-01 

.6'+E-Jl 

.25E-Ol 

.<)l+f-02 

.71E-':)2 

.27t:-il1 

.32l-01 

.22E-01 

.9tE-I)? 

.11[+00 

.9(?[-Ol 

.8SE400 

.~3E-Ol 
.11£+0(' 
.16f-~1 

.56E-01 
o. 

.S8E-01 

.51£-02 

.86E-01 

.86E.00 



RU~ NUMQER 
STABILITY 
RELEASf HEIGHT (METERS' 
WINO DIRECTION 

188 

4S 
E 

2'3.00 
135 

SAHPLE POSITION (~ETE~S' 
)( Y l 

37.4 28 ... c.o 
37.1t 1,..2 0.0 
37.4 0.0 0.0 

31. " -1,..2 0.0 
37." -28.4 0.0 
87.0 30.5 0.0 
87.0 15.2 0.0 
81.0 0.0 0.0 
87.0 -1~.2 0.0 
87.0 -'0.5 0.0 

187.0 65.0 0.0 
181.0 32.5 0.0 
187.0 0.0 0.0 
187.0 -32.5 0.0 
187.0 -65.0 0.0 
366.0 6".0 0.0 
366.0 32.0 0.0 
366.0 11.0 0.0 
366.3 -32.0 ~.o 
366.0 -6".0 0.0 
792.0 13 e. 0 ~.O 
792.!J 69.0 0.0 
192.0 0.0 0.0 
792.Q -&c:.O 0.0 
792.0 -13~.0 0.0 

1200.C 213. ,. 0.0 
120C.O 10 E. 7 0.0 
120r.0 0.0 0 .. 0 
120C.0 -10 E. 1 0.0 
1200.0 -213.4 O.~ 
160C.C 224.2 0.0 
160~.0 112.1 0.0 
1600.0 0.0 ~.o 
160C.~ -112.1 0.0 
1600.G -22,..2 0.0 

87.0 0.0 11.8 
81.0 0.0 39.4 

161.0 0.0 17.8 
181.0 0.0 39.4 
366.0 0.0 17.8 
366.0 .0.0 39.4 
792. a 0.0 30.5 
792.0 0.0 50,.8 

1200.0 0.0 10.8 
1200.0 0.0 30.5 
1600.0 0.0 31.1 

"AXIHUH VALUE 

CO"4C[~TRATIO~ COEFFICIENT 

O. 
o. 
O. 
O. 
O. 
O. 
O. 
O. 
O. 
O. 
O. 
O. 
o. 
O. 
o. 
o. 
O. 
O. 
O. 
O. 
o. 
o. 

..... E-C2 

.10£-01 

.92E-03 
o. 
O. 

.31E-01 

.12E-01 

.69E-03 
O. 

.13E-01 

.17E-01 

.81E-02 
O. 
o. 

.22E+OO 

.26E+01) 

.12E+OO 

.27£-01 

.11E-01 

.3"E-01 

.53E-02 

.7SE-Q1 

.14E-01 

.76E-01 

.Z8£+00 



189 

RU~ NUMBER SG 
STABILITY £ 
RELEASE HEIGHT (~ET(RS) O.JO 
WINO DIRECtION 180 

SAMPLE POSI TION 01ETERS' C1NCfNTRATIO~ COE~FICIENT 

X Y Z 
37.4 26.4 0.0 .32£-01 
37.4 14.2 J.O .82E+00 
37.4 0.0 0.0 .42£+lll 
31.4 -14.2 0.0 .27E+Ol 
31.4 -2 t." 0.0 .15£+01 
87.0 30.5 0.0 .17£+00 
8 7.0 15.2 J.O .1'*£+01 
6" • 0 0.0 C.O .15E+01 
81.0 -<15.2 0.0 .51£+00 
87.0 -30.5 0.0 .27£-01 

181. a 65.0 0.0 .381:-02 
187.0 3l.5 0.0 .25E-Ol 
187.t 0.0 C.O .15E+CJ 
187.0 -32.5 O.il .lGE-01 
167.0 -65.0 n.o o. 
360.0 64.0 c.o C. 
366.0 32.0 ~.C .10E-01 
366.0 0.0 o.J .35£-01 
3b6.0 -32.0 0.0 .~o[-01 

30c.3 -64.0 .J.O .4CE-Ol 
7Q2.0 138.0 ~.c O. 
792.0 69.0 0.0 .luE-02 
792.0 0.0 0.0 .67E-Ol 
7Q2.0 -6~. 0 C.l' .S2E-ill 
192. C -138.0 0.0 .52E-Cl 

ll0~.O 213.4 a.o .55[-02 
120(.0 10 E. 7 o.a .44f.-Ql 
1 lC C .0 0.0 0.0 .13E+Qj 
120 t. 0 -106.1 0.0 .11E400 
12eo.o -213.4 0.0 .44E-01 
160C.~ 224.2 0.0 .66£-02 
160e.0 112.1 tJ.O .04E.-Ol 
16t C • 0 0.0 a.o .71(-01 
16CO.D -112.1 (J.O .57E-Ol 
16t C. 0 -224.2 0.0 O. 

87.0 0.0 17.8 .50£-01 
87.0 0.0 .19. ~ .29(-02 

187.0 d.O 17.8 .~5E+OJ 

187.t: 0.0 39.4 O. 
3 6fh 0 0.0 17.8 .10£tOO 
366.0 0.0 39.4 .14E-Ol 
7Q2.D 0.0 30.5 .30E-01 
792.0 0.0 Su.s O. 

12tH. C 0.0 10.8 .53E-01 
120(;.0 0.0 3J.S .36£-02 
160t.0 0.0 31.1 .69E-Ol 

MAXIMUM VALUE .~2E+Ol 



RUN N U t<i B E '< 
STt'lILTTV 
RELEASE HElf,HT (fo!ETERS) 
W If~ 0 0 IRE C TIC N 

190 

sa 
E 

22.60 
181) 

SAMPL~ PO~ITICN H1ETE~S' 
X Y l 

37. '" 2 8.4 0.0 
37.4 14. ? P..o 
37.4 0.0 C.G 
37.4 -1~.2 0.0 
37. ,. -28.4 C.1l 
87.0 30.5 *:.0 
87.0 15.2 0.0 
87.0 J.D Q.O 
67.0 -15.2 G.O 
87.0 - 3n. 5 IJ.C 

187.0 65.0 ~.o 

187.0 32.5 (l.O 
16 7 .0 0,,0 0.0 
1S7.C - 32.5 a.'l 
187.0 -65. n c.o 
36f:.O 64.0 0.0 
366.C 32.0 0.0 
3b6.0 0.0 ).0 
36f..J -32. :J C.G 
306.~ -b4.0 C • Q 

792.0 138.0 ~ • 0 
792.0 69.0 G • 0 
792.C 0.0 o.r. 
792.0 -E'G.O 0.0 
79?C -138.0 0.0 

120 G • 0 213.4 0.0 
120~.O 10 f.. r ", r, 

"'.'" 
l?GC.C C.O C. 0 
12C C • a -10 6. 7 C.O 
120f.t -213.4 a.o 
160lJ.O 224.2 0.0 
160 C • C 112.1 C.O 
16CC.,) 0.0 o • J 
16G~.C -112.1 1.0 
160C.0 -224.2 ~~ • 0 

87.0 0.0 17.8 
87.0 0.0 3q.4 

187.e 0.0 llcfl 
1P7.0 0.0 39.4 
3&6.0 0.3 t7.8 
366.0 0.0 31.4 
7CJ2.0 o.e 30.5 
792.0 0.0 50.8 

120 a • G 0.0 10.8 
12GO.O 0.0 30.5 
l60e.1) 0.0 31.1 

MAX HWM VALUE 

CONCENT RAT lCd, CC£FFICIENT 

.90E-02 

.32E+01 

.9IJE+OO 

.70:'+0~ 

.34E-Gl 

.59[+30 

.13£+01 

.65E*00 

.11E+00 
o. 
G • 

• 14[-01 
.75E-0.!. 

o. 
0. 
o. 

.32[-02 

.21E-~1 

.b3E-a! 

.27E.-01 
o. 

.12£-02 

.49E.-O!. 

.4(f.-01 

.3fE-Ol 

.28[-02 

.38[-J1 

.10["C 

.83£:-C1-

.32F-Ol 

.813E-·J~ 

.59E-Oj 

.63£:-01 

.54[-G1 
O. 
.1,+["J~ 

.63E-Ol 

.52E·03 

.4t.[-G2 

.70£:-tH 

.12t:-J2 

.34E-01 
o. 

.52£-01 
O. 

.69E-01 

.llEf-01 



RUN NU~8ER 
STABILITY 
RElEASf. HEIGHT (~ETERS' 
WINO DIRECTION 

191 

5S 
F. 

29. 00 
18C 

SAMPLE POSIT I eN ("'1ETERS) 
x y 1-

37.4 2 e.,+ Q.O 
37.4 14.2 0.0 
37.4 0.0 0.0 
37. '+ -14.2 a.o 
37.4 -ze.4 G.O 
87.0 30.5 0.0 
87.0 15.2 0.0 
87.0 0.0 0.0 
87.0 -15.2 J.O 
87.0 -30.5 0.0 

187.0 65.0 Q.O 
187.0 32.5 0.0 
18 7 .0 0.0 0.0 
187.0 -3Z.5 0.0 
187.0 -65. a a.o 
366.0 64.0 0.0 
3&6.0 32.0 ;).0 
366.~ 0.0 0.0 
366.0 -3 2. ~ ~.J 
366.0 -64.0 0.0 
792.0 136.0 0.0 
792.0 &9.0 0.0 
792.1J 0.0 0.0 
792.0 -& 9. Q 0.0 
792. Q -138.0 0.0 

lZCJ.O Z13. '+ 0.0 
120 c. a 106.7 Q.G 
lZCC.') 0.0 0.0 
lze O. a -10E.7 0.0 
1 ZQ C. C -213. '+ 0.0 
160t.0 22!t.2 J.O 
l60t.D 112.1 o.c 
1600.0 0.0 0.0 
1600.0 -112.1 t.O 
1600.0 -224.2 o.a 

87.0 0.0 17.8 
87.n 0.0 39.4 

187.0 0.0 17.8 
187.0 a.o 39.4 
366.1) 0·0 11.8 
366.( 0.0 39.4 
192.0 D.O 30.5 
792.0 0.0 50~8 

1200.0 0.0 10.8 
lZ0C.O 0.0 30.5 
1600.0 Q.O 31.1 

MAXIMUM VALUE 

CONC£'4TRATIO" COEFFICIENT 

o. 
.46£-03 
.23E-03 

o. 
o. 

.23[-02 

.28E-01 

.27£-01 
o. 
o. 
o. 
o. 

.16E-02 
o. 
o. 
o. 
o. 

.65£-a2 

.E9E-C2 

.23£-03 
o. 
c. 

.lCE-C1 

.18E-01 

.17E-01 
o. 

.SlE-02 

.3SE-Dl 

.21E-01 

.3YE.-02 
O. 

.Z1£-01 

.27£-01 

.97t-J2 
D. 

.72E+JC 

.14E-02 

.57£.00 

.11£+01) 

.53£-01 

.21E-02 

.12£+OG 
•. 17E-01 
.1tE+OO 
.44E.-01 
.60E-01 

.7ZE+OO 



192 

RU~ NUH~E~ 6C 
STABILITt E 
RELEASF HEIGHT (METE~S' ~.OO 
WINO OIRECTICN 225 

SAMPLE POSITICN (t1ETE~S • CONCE~T~ATIO~ COE~FrCIENT 
)C y Z 

37.4 28.'t 0.0 .31E+O~ 
37.4 1,..2 0.0 ..... E+Ol 
37.4 0.0 J.O .17E+02 
37. I. -1".2 C.O .25E+02 
37.4 -2 e ... 0.0 .38E+00 
87.Q 3Q.5 c.o .28E.O~ 
87.0 15.2 0.0 .23E+01 
87.( 0.0 0.0 .14E+01 
A7.0 -1 S. 2 0.0 .69E+~~ 
8l.C -30.5 0.0 .&9£tOO 

1R7.C 6~. 0 0.0 o. 
1p·?,) 32.5 ~.D .1uE-Ol 
1~7.C 0.0 0.0 .3CEtO~ 
187.t -3.?.5 0.0 .12f+OJ 
187.0 -65.0 Q.D O. 
3£.0.0 & 4.0 0.0 O. 
366.C 32. (j 0.0 .21E-01 
J6f •• O I).~ : .0 .&3£-01 
3bf>.C -32.0 il.O .15E.+OJ 
366.0 -')4.0 0.0 .141..+0J 
792.0 138.0 0.0 c. 
792. C 69.0 O.1l .77E-'l~ 
792.0 0.0 a.o .721:-01 
7Yl.O -&~.o 'l.0 .1 .. E+00 
79?O -138.0 a.o .12l:.+0J 

120C.O 213.4 0.0 .20[-02 
12tC.C lQ E. 7 J.O° .'teE-G1 
1200.l 0.0 c.o .17[+00 
12t C .01) -lOE.7 u.o .21£.00 
12t1 t • C -213. It 'l.O .11E+OIl 
1&OC'.C 22Ct.2 I).C .17E-01 
1(;0(.0 112.1 0.0 .94E-01 
160:.0 0.0 J.O .l1E.OC 
loCO.D -112.1 0.0 .&tSE-Dl 
l&rr.o -22 It. Z 0.0 .20E-J2 

87.0 t. Q 11.8 .14f..OJ 
87.0 0.0 39.1t .2 .. E-01 

187.0 0.0 17. " .70E+00 
181.0 0.0 39.4 .31E-01 
3&6.J o. a 17.8 .15EtO~ 
3£,6.0 0.0 39." .57E-OZ 
792.0 0.0 30.'5 .11EtOD 
792.0 0.0 5('.8 .&8E-02 

lZ~O.O 0.0 1~.8 .74E·'v1 
12D!J.~ 0.0 J!l.5 .&&E-02 
1&00.0 0.0 31.1 .73E-Ol 

HAXIt-iUr1 VALU£ .25E+02 



RUN NUMBER 
STAflILITY 
RELEASr HEIGHT (fETERS' 
WINO OIRECTICN 

68 
E 

2l.bO 
Z2? 

SAMPLE PO~ITICN (f1ETE~S' 
lC V 7. 

37.4 28.4 0.0 
37.4 14.2 1.0 
37.4 o. a ~.(l 

37.4 -14.2 Q.O 
37.4 -28.4 U.O 
87.0 30.5 c.O 
87.~ 15.2 n.o 
87.0 0.0 0.0 
87.0 -15.2 0.0 
87.0 -30.5 0.0 

187.0 65.0 0.0 
187.0 32.5 c.o 
187.t 0.0 0.0 
187.0 -32.5 G.O 
187.0 -65.0 1).0 
36r,.C 64.0 lJ.'l 
36{;.C 12.0 c.o 
36E..O 0.0 J.O 
366.C -32.0 C.O 
366.0 -64.0 1).0 
792. C 138.0 O.D 
792.0 69.0 I).G 
792.3 0.0 C.O 
792. Q -69. Q c.o 
192.0 -138.0 c.o 

1200.0 ?13.4 '.l.C 
120 ( • 0 10 t. 7 0 .. 0 
1200.0 0.0 C.O 
1200.0 -10E.7 0.0 
1200.Q -213.4 0.0 
160r.t! 224.2 ~.O 
160t.0 112.1 0.0 
160u.C 0.0 0.0 
1601".0 -112.1 c.o 
1600. a -22 It. 2 0.0 

87.J 0.0 17.8 
87.0 a.1l 39.4 

187.0 o. a 17.8 
187.0 a. c 39.4 
366.C 0.0 17.8 
366.0 0.0 39." 
792.0 0.0 3!.l,.5 
792.0 0.0 50.8 

1zea.c 0.0 10.8 
1ZC'O.O 0.0 30.5 
160C.O 0.0 31.1 

MAXIMUM VALUE 

193 

CONCENTRATIO~. COEfFICIENT 

.80E-03 

.1£E-Ol 

.21E-Ol 
O. 
O. 
O. 

.24E-Jl 

.36E-Gl 

.16E-02 

.21E .... 02 
o. 
O. 

.12E-01 
O. 
O. 
O. 
O. 

.27E-03 

.72E-02 

.59£-02 
O. 
O. 

.21£-02 

.c 4 E-Ol 

.luE-01 
o. 

.11f-02 

.39E-01 

.40E-01 

.14E-n! 

.27E-03 

.22£-01 

.27E-01 

.11E-01 
O. 

.22[+00 

.52E-01 

.8':[+O~ 

.18E+OJ 

.13£+00 

.c.3E-02 

.18[+00 

.19E-01 

.1SEiOO 

.11t[-01 

.16E+OO 

.8.1[+00 



RUN HU~8ER 
STABllITV 
RELEAS[ H~IGHT CMETE~S) 
MIND OIRECTICN 

194 

6S 
F. 

29.00 
f25 

SAMPLE P05I Tl C ... "ETERSI 
)( , l 

37." 2 t ... a.o 
37. It 1-.. 2 0.0 
37.4 a.o c.o 
37.,. -1't.2 0.0 
37." -28." 0.0 
87.0 30.5 0.0 
87.a 15.2 0.0 
87.0 0.0 O.G 
87.0 -lS.2 0.0 
87.0 -30.5 0.0 

187.0 6!. a 0.0 
187.0 32.5 0.0 
187.~ 0.0 0.0 
187.0 -32.5 0.0 
187.0 -6S.0 0.0 
.. 166.0 64. a 1.0 
366.0 32.0 o.a 
366.0 0.0 0.0 
366.0 -32.0 0.0 
36&.0 -64. a a.~ 
792.0 138.0 O.G 
792. '9 69.0 0.1l 
792.0 0.0 0.9 
79~.:J -69.1) 0.0 
792.0 -138.0 11.0 

12C (;. ~ 213.4 1l.0 
12C C. 0 10 E. 7 0.0 
120('.0 G.O G.'l 
1Z0e.il -10E.r Q.O 
120 t. J -213." 0.0 
160 C. Q 224.2 0.0 
1600.0 112.1 0.0 
160 C • '1 0.0 0.1l 
160 c. a -112.1 0.0 
160C.3 -224.2 0.0 

87.0 0.0 17.8 
87.1) 0.0 39.4 

187.0 0.0 17.~ 
187.t 0.0 39.4 
365.0 0.0 17.3 
3(1).0 a,. Q 39 ... 
792.0 0.0 lO.5 
19Z.0 0.0 50.8 

1200.0 o.~ 10.8 
1200.0 3.0 30.S 
16CO.0 0.0 31.1 

MAX IHU'" VALUE 

CO~CENTRArIO~ COEF'FICIENT 

o. 
c. 
c. 
o. 
o. 
c. 
o. 
o. 
O. 
o. 
o. 
o. 
o. 
o. 
o • 
o. 
o. 
o. 
O. 
o. 
c. 
o. 
o • 

• 10E*O~ 
.27£-03 

G. 
.32E-01 
.1lE-Jt 
.13E-01 

o. 
O. 

.14E-Ol 

.37E-01 

.3ZE-Ol 
O. 

.22E+OO 

.ctae*OQ 

.25E*00 

.69E"00 

.IOE-01 

.~6E .. O:l 
.23E"00 
.38E-nl 
.13E*00 
.54E-Ol 
.21E-Ol 

.69E.00 



195 

RUN NUMBER 7G 
STABILITY E 
RELEASe H::IGHT 'MET::~St 0.00 
WINO OIRECTICN 270 

SAMPLE POSITIC.~ 'M£TE~S) CONCE'4Tt\AT~O~ COEf="FICIE~T 

x 1 Z 
37. '+ 28. '+ il.O .16£+01 
37.ft 14.2 c.o .25[+01 
37. '+ C. 0 c.e .58E+01 
37. '+ -14.2 a. 0 .10E+~2 

37. '+ -2~. '+ 0.0 .34[+02 
87.0 3 ~. 5 0.0 .8~E-Ol 

87.0 15.2 0.0 .37E+0:1 
87.:) 0.0 0.0 .97E+00 
87.0 -1 ?2 ~.C .'+4E+OO 
67.0 -30.5 c.o .24£+OC 

167.~ 65.J 0.'3 .95(-02 
187.0 32.5 0.0 .16E-:11 
187.0 0.0 J.O .15£+OJ 
11\7.0 -32.5 c.o .12£+-00 
187.e -65.(; lJ " ... .71E-01 
366.0 €I,.. a 0.0 .4t2[-02 
36E.0 32.0 J.O .95[-02 
J of,. 0 0.0 D.C .26E-01 
366. a -32.0 J. J .58E-01 
36b.0 -64. C 0.0 .14f+OO 
792.C 1313.0 0.: .51E-02 
7'32.0 6 ~. 0 0.0 .41£-01 
792.0 0.0 0.0 .2C£+QC 
792. ~ -69.0 0.0 .12E-01 
7q? .J -138.0 a.o .37E-Ol 

1200.0 213.4 0.0 .13E-Ol 
12((.0 10 E. 7 G./j .13E-01 
120 C • C o.c 0.0 .13£+00 
120 c. C -10f;.7 Q.C .19E+OO 
1200.0 -213.4 0.0 .10E+00 
1600.0 224.2 0.0 .'+6E-Ol 
1600.0 112.1 I).~ .11E+0!: 
16QC.O c.a c.o .11E+00 
1bOC.O -112.1 0.0 .'t5E-Ol 
1600.0 -224.2 0.0 o. 

67.0 0.0 17 •. ~ .88E-Ol 
87.n 0.0 3'3.4 .2&E-Ol 

187.0 0.0 17. R .66E+OO 
187.e o. J 3'3.4 .52E-01 
366.0 0.0 17.~ .1&E+00 
J bf). 0 0.0 ]9.4 .18E-~1 

792.0 0.0 30.5 .4'+E+00 
792. ~ D.!) 50.8 .14E-Ol 

1200.0 0.0 10.~ .13E+OJ 
1 ZC C .0 o. a 3G.5 .29£-01 
1600.0 1,).0 31.1 .8'.E-Ol 

HAXINUM VALUE .l4E+02 



RUt\ NU"'BEQ 
STA~ILITY 
RELEASE HEIGHT (HET~~S) 

WINO DIRECTION 

196 

713 
e 

Z2.60 
l70 

SAMPLE poSt Tl eN (METERS. 
x Y Z 

37 ... 28." C.~ 
37. ,. 1 It. 2 o.c 
31 •• 0.0 Q.O 
37." -1".2 Q.O 
37.4 -2 e. 4 C.O 
87.0 3fl.5 J.D 
87.0 1~.Z C.D 
87.0 O.c 0.0 
87.0 -15.2 0.0 
87.0 -30.5 o.c 

187.0 65.0 o.c 
187.0 32.5 O.G 
11\7.0 0.0 0.0 
167.0 -32. S J.O 
18 7. ~ -65.a c.G 
36£ .• C 6 ... 0 1.C 
3o~.C 32. a 0.0 
36~.C o.~ u.o 
36~.~ -32.0 C.D 
366.J -64. C O.Q 
792.0 138.0 0.0 
792.D 6~.0 1l.0 
792. ~ 0.0 ~.c: 

792.0 -&9. :I o.e 
792.0 -138.0 ~.n 

ll0t.0 213." 0.6 
1 20 C. 0 10 E. 7 J.O 
1200.0 o.J 3.0 
120 Q. 0 -10 6.7 e.c; 
120(.0 -213.4 0.0 
16GC.O 22 It. 2 e.G 
160~.O 112.1 0.0 
1600.e C.fl :.0 
1GOe.0 -112.1 C.O 
lbOD.D -22"'Z D.G 

a7.C 0.0 17.(\ 
87.0 C.o 39.4 

187.0 0.0 17. & 
1~1.0 0.0 39.'1 
366.0 D. C 11.6 
366.0 0.0 39.4 
792.0 3. " 3".5 
792.0 0.0 50.8 

1 2e ~. 0 0.0 10.8 
llC C. 0 D.O 30.5 
1&00.0 0.0 31.! 

MAXIMUM vALUE 

CONCENTRATIOt\ COE~FICIENT 

.93E-~1 

.21£+DI) 

.9"[-01 

.8Cf-0! 

.15E-01 

."8E-01 

.19E.O~ 

.12(+01 

.16E·O~ 
C. 
c. 

.24E-02 

.11E+0~ 

.39E-01 
o. 
C. 
G. 

.59E-OZ 

.3(E-01 

.95£-01 
O. 

.13E-01 

.l<iE+Ol 

.23E-Ol 

.Z1E-01 

."JE-~2 

.67E-~Z 

.12f+O~ 

.1~E.GJ 

.56E-01 

.27E-u1 

.1ZE+0,) 

.12E+OiJ 

.18E-Ol 
o. 

.21E+Ol 

."3E-l1 

.lZE+a1 

.oct~-Ol 

.11E+tl~ 

.«tSE-Ol 

.22E+OO 

.IDE-Ol 

.13£+00 

.30E-al 

.1~E+OO 

.12E+01 



197 

RU~ NUt"BER 7$ 
STABILITY f. 
RELEASE HEIGHT OofETERSt 2g.00 
WINO OI~ECTICN 270 

SAMPLE post TI (N (METERS) 
~ Y l 

37.1t 2 e. 4 C.C 
37.1t 14.2 0.0 
37.4 0.0 il.D 
37.1t -14.2 0.0 
37.1t -ze.1t c.e 
87.0 30.5 0.0 
87.0 15.2 c.o 
8l.C 0.0 0.0 
~7.0 -15.2 (l.0 
67.0 -30.5 0.0 

167.0 615.0 a.o 
187.0 3Z.5 G.O 
187.0 o. J /).0 
187.0 -32.5 o. C 
187.0 -os.o 0.0 
366.0 6 it. a 0.0 
366.0 32.0 :1 • !) 

366.0 o.a C • G 
360.0 -32.0 c.e 
366 .• 0 -61t.0 o.c 
792.0 138.0 a • J 
792.0 6~. 0 c. c 
792.0 0.0 J. Q 

792.0 -69.0 0.0 
792.0 -138.0 0.0 

120 C • 0 213. '+ c. c 
120(.0 10 f. 7 a • Ii 
12(iC.O 0.0 'J.o 
120(.0 -10 E. 7 O.Q 
120C.O - 213.4 !1.'J 
160e.o ZZ It. 2 ~.O 

160 O. 0 112.1 C.Q 
1000.0 c.o o • 0 
160(.0 -112.1 Q.O 
1600.0 - 224.2 0.0 

67.G 0.0 17.8 
67.0 0.0 39.4 

11\ 7.0 0.0 17.8 
187. c- 0.0 3~.'+ 

366.0 '0.0 17.8 
3f.)6.0 0.0 39.4 
792.0 0.0 30'.5 
79Z.C c.o 5Q.8 

120C.O 0.0 10.8 
120Q.0 0.0 30.5 
1.6()O.O 0.0 31.1 

MAXIMUM VALUE 

CONCE~TRATIC~ CO[FFICIfNT 

o. 
O. 
o. 
O. 
o. 
o. 
o • 

• 75E-02 
.lt5E-C2 

:;) . 
o. 
~ . 

.16E-02 
o. 
O. 
o. 
O. 
Q. 

.53E-C2 

.83[-02 
o. 
o. 

.28[-01 

.17£-01 

.SuE-03 
c. 

.6vE-J2 

.41E-01 

.17E-01 

.&4E-(}2 
t. 

.(:0£-01 

.2iE-01 

.80E-03 
o. 

.2(; [i· 0 0 

.30E+oa 
o. 

.37E+0) 

.82£-01 

.20[+00 

.21(+00 

.27£-01-

.23E+O~ 

.34E-Ot 

.10E+OO 

• 37Et JO 
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RU~ NUMBER 8G 
STABILITY E 
RELEASE ~EIG~T (METE~S' Q.QQ 
WINO OI~ECTICN 315 

SAMPLE POSI TI eN (METERS' 
x Y Z 

37." 2 8." 0.0 
37." 1".2 0.0 
37.,. 0.0 D.e 
37." -1".2 ~.~ 

37." -28.4 ~.o 
81.0 3D.S 0.0 
87.0 15.2 l.D 
87.0 0.0 0.0 
87.0 -15.2 0.0 
87.0 -30.5 0.0 

187.0 65.0 0.0 
187.0 32.5 0.0 
187.0 0.0 l.O 
187.0 -32.5 0.0 
187.0 -65.0 Q.O 
3&6.0 6".0 0.0 
366.0 32.0 c.o 
366.0 0.0 0.0 
366.0 -32.0 0.0 
366_0 -6". Q 0.0 
79Z.0 138.0 0.0 
792.0 69.0 0.0 
79Z.0 0.0 0.0 
792.0 -69.0 0.0 
79Z.0 -138.0 C.G 

120C.O 213 ... 0.0 
120 Q. a 1(; 6. 7 0 •. 0 
1200.0 0.0 Q.O 
120 o. C -10E.7 o.a 
120C.0 -213." 0.0 
16CG.0 2Z".2 0.0 
1600.0 112.1 0.0 
160C.0 0.0 0.0 
1600.0 -112.1 l.D 
1600.0 -2Z".Z 0.0 

87.0 0.0 17.a 
87.0 0.0 39." 

187.0 0.0 17.8 
187.0 0.0 39.4 
366.0 0.0 11.8 
3&&.0 0.0 39." 
792.0 0.0 30.5 
792.0 G.D 50.8 

1200.0 0.0 10.8 
lZ00.0 0.0 30.5 
1600.0 D. a 31.1 

HAXIMUH VALUE 

CONCENTRATIO~ COEFFICIENT 

.1ZE+00 

.38ftO:l 

.11E*01 

.17f * a 1 

.18E*01 

.17£*00 
• .JCjE*O~ 
.14£*01 
.1,.£*01 
.70E-11 
.37E-01 
.92E-D1 
.3ZE+a~ 
."9E+0:1 
.3 9E + 0;] 
.15E+00 
.14E*0~ 
.16E+00 
.3"E+oa 
.55E+Oj 
.12E+O~ 
.22E+00 
.71f*OO 
.48£.*OJ 
.Z~E*OO 
.1&E+oe 
.31E..00 
.3ZE+O~ 
.75£+00 
.7&£+00 
.27E+00 
.zo£+oo 
.23E+~J 
.1qE+O~ 

O. 
.ZZE*OO 
.84£-01 
.15(+01 
.74E-Ol 
.49E +00 
... 9£*oa 
.48E+O~ 
.16(:-01 
.1"E+00 
.32£-01 
.62E-Ol 

.18E*01 



RUN NU~REq 
STAt3IlITY 
RElEAS~ H€IGHT (MET~RS) 

WINO OIR::CTION 

199 

88 
f. 

22.60 
llS 

SAMPLE: PO 5I Tl eN (METE~S ) 
x y Z 

37.4 28.4 !l.0 
37. !t 14.2 0.0 
37.it 0.0 o.l 
37.4 -14.2 ~.O 
37.4 -2~. 4 a.D 
87.C 30.S 0.0 
87.C 15.2 \l.0 
87.0 0.0 O.C 
87.0 -15.2 0.0 
87.0 -31).5 a.i) 

187.0 6S. Q 9.0 
187.0 32.5 0.0 
187.3 0.0 0.0 
167.0 -32.5 ~.o 
187.0 -65.3 0.0 
366.0 64.0 O.C 
36o.C 32.0 O.C 
366.0 o. a 0.0 
36().O -32.0 'l.e 
366.0 ·64. {} 0.0 
7'32.'t 138.0 O.G 
7'32.0 6~. 0 0.0 
7CJ2.C 3.0 D.D 
792.0 -69.0 D.G 
792.0 -138.0 O.C 

1 2G C • C 213.4 0.0 
120C.0 10 €. 7 lJ.G 
120C.C 0.0 'J.e 
12tO.~ -10 E. 7 0.0 
120~.C -213.4 c.o 
lo0r.a 224.2 0.0 
l6GG.D 112.1 O.c 
160(.0 0.0 0.0 
16Ge.1! -112.1 l.G 
l60~.O -224.2 c.o 

61.0 C.O 11.6 
87.C 0.0 3~.4 

1e 1.0 0.0 11.8 
181.0 0.0 39.4 
366.0 0:.0 17.e 
36£..0 0.0 39.4 
792.0 0.0 J 0 • .5 
792. C 0.0 5e.a 

12tC.Q 0.0 10.8 
1200.0 0.0 3e.S 
160C.0 o. a 31.1 

MAXIMUM VALUE: 

CONCEr~TRA rIO t. co::rFICI£NT 

.56£-02 
O. 

.11E-01 
O. 
O. 
O. 
t. 

.14E-0! 

.12£:-01 
O. 
O. 
O. 

.13E-Ol 

.13E-Ol 
O. 
O. 
C. 

.96£-02 

.J2E-J1 

.31E-J1 
O. 

.11E-01 

.16£ +0 Ii 

.37E-Ol 

.23E-;)1 

.64E-02 

.62E-01 

.81E-01 

.13E+OC 

.11EtO:) 

.35E-Ol 

.85E-Ol 

.12EtOJ 

.7SE-Jl 
O. 

.45E+00 

.69E+0:,) 

.64f+OJ 

.46E+00 

.8bE-01 

.86E-Jl 

.51E+Ol 

.lZ(-tJl 

.31E+00 

.61E-31 

.16E+OJ 

.6ltE+OO 



RUN NUMBER 
STAllllITY 
RElEASl HEIGHT CHET£~S' 
WIND OIRECTICN 

200 

8S 
E 

29.~O 

115 

SAMPLE POSITICN P1ETERS' , Y Z 
37.4 2 e. 4 0.0 
37.4 1 ... 2 '1.0 
37 ... 0.0 0.0 
31." -14.2 0.0 
31." -Z f." 0.0 
87.0 lO.5 0.0 
87.0 15.2 0.0 
87.0 0.0 0.0 
81.0 -15.Z ~.o 
81.0 -30.5 0.0 

187.0 65. G D.G 
187.C 32.5 1.0 
187.t 0.0 0.0 
181. C -32.5 J.1l 
18 7 .0 -65.0 1.0 
366.0 6,.. G 0.0 
366.0 3l.0 ~.o 
366.0 0.0 C.O 
36f>.l -32.0 0.0 
366.C -6". a 1.0 
7CJZ.O 134.0 1).0 
7'32.0 6~. 'l ~.o 
192.0 0.0 1.0 
7'l Z. 0 -r,c;.o 1).0 

792. ~ -138.0 n.o 
120C.D 213. It 0.0 
120 C .0 lD6.1 o.c 
1 Zt c. 0 0.0 Q.O 
120t.t -lOE.] «i.0 
120C.C -213." c.o 
1600.0 224.2 11.0 
1f)OG.t 112.1 O.Q 
160C.~ 0.0 D.C 
1600.0 -112.1 c.o 
160~.O -224.2 0.0 

81.0 0.0 17.8 
87.0 o. a 39.4 

187.0 0.0 17.$ 
1&7.0 0.0 3'3.~ 
3f,6.0 o. 'J 17.8 
3(,6.0 0.0 lQ." 
192.0 0.0 30.5 
792.0 0.0 5'.8 

12CCl.O J.a 1;;.8 
120t.C 0.0 3e.s 
16DC.C 0.0 31.1 

MAXIMUM VALUE 

CO~~CENT RAT IO~ COEFFICIENT 

a. 
o. 
O. 
o. 
o. 
D. 
o. 
O. 
o. 
o. 
G. 
G. 

.21£-02 

.J2E-ilZ 
O. 
o. 
O. 

... eE-03 

.16E-02 

.52E-02 
o. 
o. 

.30E-01 

.16E-01 

.16E-01 

."8£-02 

.1"E-Ol 

.55£-01 

.76£-02 
O. 
o. 

.28E-Cl 

.29E-Ol 

.11E-01 

.16E-02 

.25E+O~ 
o. 

.58£+00 

.3IE-11 

.15E+00 

.70E-01 

.53E+00 

.81E-Ol 

.38E+00 

.&9E-01 

.2QE+00 

.58E+00 
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RU~ NUM3~R 9C 
STABILITY e 
RElEASf H~IGHT (~ETERS) 0.00 
wINO OIRECTION Q 

SAMPLE PC 51 Tl eN (METE RS) 
)( y l 

31.4 2 e ... 0.0 
37.4 14.2 c.o 
37.4 0.0 0.0 
37.4 -14.2 ~.o 
37.4 -28.4 G.O 
67.0 30.5 0.0 
87.0 15.2 0.0 
67.0 0.0 3.0 
87.0 -15.2 0.0 
87. a -30.5 0.0 

167.t 65.0 ').0 
187.0 32.5 c.o 
187.0 0.0 3.0 
167. 0 -32.5 0.0 
187.0 -65.0 c.o 
366.0 &4.0 0.0 
36f'.O 32. ~ 0.0 
366.C 0.0 O.G 
366.C -32.0 11.0 
366.0 -64.0 0.0 
792.0 13~.J (!.G 
792.C 6 ~.I) J. IJ 
792.il !J. a c.o 
792.0 -69.0 0.0 
792.0 -136.0 t". ... .... u 

120C.O 213.4 0.0 
120 J. 0 106.7 ~ • :J 
1200.0 0.0 O.Q 
1200.,0 -tOe.7 0.0 
12nc.~ -213.4 t.o 
160 t. 0 224.2 0.0 
160 IJ. 0 112.1 0.0 
160n.o 0.0 0.0 
160(.0 -112.1 ~.O 
160Q.0 -224.2 O.G 

87.0 O. , 11.6 
87.0 G.O 39.4 

187.0 0.0 17.6 
187.0 o. a 39.4 
366.0 C.O 17.8 
366.0 0.0 39.4 
792.0 Q.O 30.5 
792.0 0.0 50.6 

120C.O 0.0 iC.8 
120(.0 0.0 3G.S 
1600.0 0.0 31.1 

MAXIMUM VALUE 

CONCfNTRATICN COEFFICIENT 

o. 
.16E+Oil 
.18E+Ol 
.16E+0~ 

o. 
.33£-01 
.49E+00 
.65£+00 
.43E-01 
.6~E-02 

o. 
.19£-01 
.22E+OU 
.36£-01 
.99[-03 

o. 
.33£-02 
.43£-01 
.89E-Ol 
.56E-01 
.15£-01 
.82E-02 
.67E-Ol 
.11E+OO 
.50E-01 
.49E-02 
.51f-Ql 
.16E+OJ 
.18E+CO 
.geE-01 
.19E-01 
.65E-01 
.95E-01 
.64E-Ol 
.33E-02 

o. 
0. 

.89£-02 

.32E+OJ 

.11E+Ol 

.23E+00 

.24£+00 

.20E+l')Q 

.19£+00 

.42£-01 

.17E+OO 

.18E+01 
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RUN ~UMaF~ 98 
STAqIlITV E 
RELEASE HEIGHT 01ETE~St 22.&(1 
WINO OIRECTION 0 

SAMPLE POSI T I eN (t1ETE~S , 
x Y Z 

37.4 26.~ 0.0 
37.4 14.2 c.o 
37.4 0.0 Q.O 
31.4 -14.2 C.G 
37.4 -Z6.~ c.o 
87.0 30.5 ~.o 

87.0 15.2 c.o 
87.~ 0.0 t.o 
87.~ -15.2 0.0 
87.C -3a.5 Q.O 

167.0 6;.0 ~.O 
187.C 32.5 0.0 
lR7.0 0.0 0.0 
187.C -32.5 0.0 
187.0 -65.0 0.0 
36F',. 0" 
366.0 
36f). C 
3f>f:.C 
366.0 
192.0 
1Q2.C 
792.0 
792.0 
192.0 

12tD. C 
120C.C 
120(.0 
120 C • 0 
120C.O 
100t.0 
16(;C.O 
160(.0 
160~.O 
160 C • a 

67.0 
87.0 

167.0 
187.0 
Job.O 
30&.0 
792.0 
792.0 

12CO.Q 
1200.0 
1600.0 

64. Q 
32. C 
~.o 

-32.0 
-64. J 
138. I) 

6 <:. J 
0.0 

-6':.0 
-13 ~. D 

213.1+ 
10~. 7 

1l.0 
-10 f. 7 
- 213. 4 
22~.2 
112.1 

0.0 
-112.1 
-224.2 

0.0 
o. 'J 
o. ') 
o. c 
0.0 
0.0 
0.0 
0.0 
D.O 
0.0 
o. (; 

MAXIMUM VALUE 

J.O 
O.Q 
:J.G 
;;.0 
j.D 
~.O 
'j.D 
~.O 
c.o 

c. c 
C. J 
0.0 
C.il 
c.o 
C • 0 
IJ.C 
0.0 
c.o 
0.0 

17.6 
3C).4 
17.8 
39.1+ 
17.8 
39.4 
3J.5 
50.6 
10.8 
30.5 
31.1 

CONCENTR~TIC~ COEFFICIE~T 

c. 
CI • 
~. 

c. 
(j. 

D. 
.44E-02 
.36E-02 
.12E- a"2 

o. 
D. 
CI. 

.76E-C2 
D. 
o. 
(j. 

.40f-03 

.20E-02 

.48E-1J2 

.36E-02 
Ij • 

o. 
.10E-01 
.6Rt-02 
.44£-02 

O. 
.48f-Q2 
.~3E-01 
.13E-01 

O. 
.14£-01 
.63f.-J1 
.77E-01 
.28£:-02 
.80 E -0·3 
.53E-01 
.11f+01 
.28E+O~ 

.17E+OJ 

.14E+O,) 

."OE+OO 

.19E+0,) 

.3ltE-Ol 

.17E+00 

.37£-01 

.17E+00 

.11E+Ol 
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RU~ NU~q=R qS 
STABILITY E 
RELEAS:: HEIGHT (t4~rERS) 2'3.0a 
~I~O OIRECTICN a 

SAMPLE POSI T1 eN ("'1~rERS) 

'I Y Z 
37. It 26. " 0.0 
37.'+ 11t.2 ~.CI 
37. '+ 0.0 r..O 
37.4 -14.2 o.e 
37 ... -26." 'l.O 
87.0 30.5 G.O 
87.0 15.2 0.0 
87.C o.c 0.0 
87.0 -15.2 C • C 
87.0 -30.5 c.o 

187.t 65.0 0.0 
181.(; 32.5 0.0 
187.0 Q.O c.o 
167.0 -32.5 0.0 
187.C -65.3 0.0 
36£'.0 61t.O 0.0 
36b.0 32. J ~.o 
36 fj. C 0.0 0.0 
36G.n - 3 2.0 c.c 
366.0 -61t.0 u.Ci 
792. C 138.0 e.G 
792.0 bC:.O 0.0 
792.0 0.0 e.G 
792.t -6<i.O e.c 
792.e -136.Q a.e 

12t 0 • a 213 ... C.O 
1200. 0 10 E. 7 ii. o· 
1200. a O. J O.C 
1200.0 -10E.7 0.0 
120 C. 0 -213.'+ 0.0 
1600.0 22 It. 2 0.0 
1600.0 112.1 0.0 
160e.o O. a 0.0 
160e.0 -112.1 0.0 
16DO.0 -224.2 0.0 

1'7.0 O.G 17.8 
87.3 0.0 39.4 

187.0 c.o 17.6 
187.0 0.0 39.4 
366.0 0·. \) 17.8 
36b.0 C.o 39 ... 
792.0 O.l 30.6 
792.0 0.0 50.8 

lZ0C.C 0.0 10.6 
1200.0 0.0 J~.5 

16DC.O 0.0 J1.1 

MAXIMUM VALUE 

CONCfNTRATIO~ COEJ=FICIE~T 

O. 
C. 
o. 
0. 
O. 
O. 
D. 

... e£-03 
O. 
O. 
O. 
C. 

.b"E-02 
O. 
O. 
Ii. 
O. 

.60E-03 

.44E-02 

.20E-J2 
O. 
O. 

.32E-02 

.lCE-01 

."CE-C2 
D. 

.40E-03 

.16£-01 

.13£-01 
C. 

.16£-D1 

.7bE-01 

.96E-Ot 

.7bE-Ol 
O • 

• 3"E-Ol 
.89[+00 
.36£+0') 
.11E+Ol 
.23E.OO 
.47Et-O!:: 
.33[+00 
.61E-01 
.29Et-OO 
.6Sf-al 
.27E+oa 

.11£.01 
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TABLE VI. Data, Stable 
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RU~ ~UMBE~ 1& 
STA~ILITY G 
~ELEAS( HEIGHT (METERS) 0.00 
WINO OIRECTION 0 

SAMPLE PO SI T1 C!-4 (METE~S' CONCfNTRATIC" COEFFICIENT 
X Y Z 

37." 2 e. ,. 0.0 .35E+01 
37.4 14.2 C.O .55E+01 
37." 0.0 0.0 .80£tOO 
37.4 -14.2 0.0 .24[+00 
37.4 -28.'+ 0.0 .94E-Ol 
67.0 30.5 0.0 .44£+01 
87.0 15.2 0.0 .15£+01 
87.0 0.0 0.0 .38E+00 
81.0 -15.2 0.0 .11E+DJ 
81.0 -30.5 0.0 .37£+00 

187.e 05.0 0.0 .34(+00 
187.t 32.5 0.0 .19E+01 
187.!) 0.0 o.c .30E+00 
187.0 -32.5 0.0 .16E-Ol 
18'.0 -65.0 G.O .24[-01 
366.0 64.C !J.O .74E+00 
36(leC 32.0 0.0 .11E+Ol 
3&6.0 0.0 o.c .27£+00 
366.0 -32.0 0.0 .14£+00 
36E>.C -64.0 G.D .22£-01 
792.0 136.0 0.0 .21E-Ol 
792.0 6~. 0 0.0 .31E-t-CJ 
7«32.1) 0.0 G.O .4'3[+00 
792.0 -69.0 G.O .21E-02 
792.0 -138. 0 0.0 .37£-02 

120 C • 0 213. ,. c.o .25E-01 
1200.0 10 E. 7 0.0 .28E+0·) 
12C~.C o. :) 0.0 .28E+CC 
1200.0 -10E.7 c.o .38£-01 
120~.0 -213.4 c.o .52E-02 
1600.0 224.2 0.0 .13£-01 
1 bt C • C 112.1 0.0 .14E+OO 
100 (l • C 0.0 1J.(j .15E+00 
1600.0 -112.1 0.0 .11E+00 
lote.o -224.2 0.0 .32E-01 

87.0 0.0 17.6 .29£+00 
87.0 0.0 39.4 .«'9E-01 

187.0 0.0 17.8 .24E+00 
187.0 0.0 39.4 .32E-Ol 
366.( Q.O 17.8 .54E-01 
366.0 0.0 39.4 .29£-01 
792.0 0.0 JO~5 .13E+00 
792.0 0.0 50.8 .27E-01 

120C.C o. ~ 10.8 .1&l+OJ 
120C.O 0.0 30.5 .8'+E-02 
160C.0 0.0 31.1 .15[+00 

MAXIMUM VALUE .55E+Ol 



RUt\ NUMBER 
STAf3IlITt 
RELEASE HEIGHT (METERS) 
WIN') OI~::CTION 

206 

1e 
G 

22.&C 
a 

SAMPLE PO~ITICN (METE~SI 
x y Z 

37.1t 2 f." i).0 
37.1t 14.Z c.o 
37." ".0 0.0 
37." -1".! ~.O 

37." -2 f." n.o 
87.0 30.5 a.c 
87.0 1~. Z 12.0 
87.0 0.0 c.o 
87.0 -lS.2 '.0 
87.0 -30.5 0.0 

187.0 65. a 0.0 
187.C 32.5 c.o 
187.0 0.0 0.0 
187.D -l2.5 0.8 
187.0 -&5.0 0.0 
366.0 ,,..0 0.0 
366.0 11.0 0.0 
366.0 0.0 0.0 
366.0 -32.0 c.a 
366.0 -6Ct.0 0.0 
792.Q 138.0 c.o 
792.0 69.0 0.0 
79?3 O. a 0.0 
792.0 -&9.0 C.O 
79?Q -138.0 '1.0 

120r.e 213 ... a.o 
120!l.a 106.7 0.0 
12Q!).O 0.0 a.o 
120[.0 -10E.7 0.0 
1200.0 -213.4 o.a 
16QC.O 224.2 0.0 
16e 0.0 112.1 0.0 
1600.0 0.0 0.0 
16GC.O -112.1 0.0 
1601:.0 -224.2 0.0 

87.0 0.0 17.8 
67.0 0.0 39.4 

187. a 0.0 17.8 
187.C 0.0 39." 
36F).!J 0.0 17.8 
366.0 o. Q 39." 
792.0 0.0 30.5 
792.0 O.Q 50.8 

1200. 0 O.l 10.6 
12C 0.0 0.0 30.5 
1600.0 0.0 31.1 

"AX IMUH VALUE 

CONCE~TRATIO~ COEFFICIENT 

.19£+00 

.1dE+Ol 

.29E+Ol 

.90E+00 

.27f+tlO 

.56E+0i) 

.2&E+01 

.16E +0 1 

.45£tOO 

.20£-01 

.2&£-01 

.75E+0'J 

.12£+01 

.IS£-81 

.3&£-01 

.1 &E +00 

.7CtE+OC 

."SE+O,) 

.18£+00 

.76£-01 

.1CE-Ol 

.13E-01 

.&3[+00 

.25£-02 

.38£-02 

.70£-02 

.10[+00 

.28E+00 

.83E-Ol 

.70E-02 

.76E-D2 

.69E-Ol 

.12E+00 

.6CE-Ol 

.25E-01 

.13E+Ol 

.13E+01 

.73£+00 

."9E-Ol 

.18E+00 

.35E-01 

.18£+00 

.37E-Gl 

.19E+00 

.89E-02 

.18E.00 

.29E+Ol 



RUN NUMBER 
STr.~ILIT" 
RELEASE HEIGHT (METE~S' 
WINO DIRECTION 

207 

lS 
G 

29.QO 
o 

SAMPLE POSITIC~ (M~TERSt 
X Y Z 

37.4 28.4 0.0 
37.4 14.2 0.0 
37.4 0.0 0.0 
37.4 -14.2 0.0 
37.4 -2 f.4 ~.o 
87.0 30.5 0.0 
87.0 15.2 0.0 
87.0 0.0 C.O 
8 7.0 -15.2 0.0 
87.0 -30.5 0.0 

167.0 6~. 0 0.0 
187.0 32.5 3.G 
187.0 0.0 0.0 
181.0 -32.5 J.O 
187.0 -65.0 O.Q 
366.0 64.3 ~.o 
366.a 32.0 a.a 
366.;) 0.0 0.0 
366.0 -32.0 0.0 
36b.0 -64. iJ 0.0 
792.0 138.0 o.c 
7<J?0 69.0 O.Q 
792.0 0.0 G.I) 
792.C "'6~. 0 0.0 
7CJ2.0 -138.0 9.0 

1200. t 213.'t Q.O 
120 c. C 10 E. 7 C.il 
120C.O 0.0 0.0 
12&0.0 -10 e. 7 Q.O 
1Z& C. C -213.4 0.0 
16&C.0 224.2 0.0 
1600.0 112.1 a.o 
1600.0 0.0 0.0 
160t. C -112.1 0.0 
1600.0 -22ft.2 0.0 

87.0 0.0 17.8 
87.0 0.0 39.4 

187.0 0.0 11.8 
181.0 0.0 39.4 
366.0 0.0 17.8 
366.0 0.0 39." 
792.0 0.0 30.5 
792.0 0.0 SJ.8 

120 C • 0 0.3 11l.8 
120C.O 0.0 33.5 
160Q.0 0.0 31.1 

MAXIMUM VALLE. 

CONCENTRATIO~ COEFFICIENT 

.90E ... 01 

.Z4E+OO 

.33E+0~ 

.17E+00 

.28E-01 

.32E-01 

.69£+00 

.4«'E+Q'.) 

.11£+00 

.63E-02 

.95£-02 

.34E+OJ 

.11E+Ol 

.19E+00 

.57E-02 

.38E-01 

.39E+00 

.11(+01 

.32E+00 

.58E-01 

.38E-02 

.37£-01 

.56£+00 

.1.3£-01 

.13E.-~2 
.19£-02 
.20E-01 
.63E-01 
.31E-Ol 
.19£-01 
.51£-02 
.11£+00 
.12E+00 
.70E-Ol 
.ZOE-01 
.11E+Ol 
.13£+01 
.10£+01 
.66£-01 
.49£+03 
.58E-Ol 
.19E+00 
.42E-Ol 
.ZZE+O' 
.39£-01 
.17E+OO 

.13E+Ol 
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RUN NUM8ER 2G 
STABlltTY G 
RELEASE "'EIGHT UtETE~S t ,. oe 
WINO OIRECTION ~~ 

SAMPLE PO ~ITION (liETERS' CONCENTRATI~~ COEFFICIENT 
)( V Z 

37.~ 28.4 0.0 .1f.E+00 
37.4 1".2 0.0 .22£+01 
37.4 Q.O 0.0 .23£+01 
31.4 -1 ... Z 0.0 .55£-01 
31." -28.4 g.o .12E-01 
87.tl 30.5 n.o .37£-02 
87.0 15.2 0.0 .18£+01 
81.0 G.O G.G .15E+01 
81.0 -15.2 0.0 .35E+00 
87.0 -30.5 0.0 .23£-01 

181.0 65.0 0.0 .2tf.-;1 
181.0 32.5 Q.O .39E+OO 
187.t 0.0 e.G .11E+Ol 
187.0 -32.5 3.0 .19£ + eo 
181.0 -65.0 0.0 .9 .. (-02 
366.0, 6"'.0 :.0 .44£-01 
.seb.C 32. Q 0.0 .23£+01] 
366.a 0.0 tI.O .StE.OO 
366.0 -32.0 0.0 .31£.0:1 
366.0 -blt.O 0.0 .51£-3! 
79l.n 13 a. (J 0.0 .12£-:11 
792.0 6~.O 0.0 .21E-Ol 
792.0 0.0 0.0 .62E+Oa 
792.Q -6Q.O O.it .12£"'~1 
7QZ.O -138.0 0.0 .31E-GZ 

1Z0C.O 213." 0.0 .1OE-til 
1200.0 10 E.l 0.0 .10t.-02 
12t t • 0 0.0 0.0 .68£-:11 
120&.0 -10 e. 7 ~.o .15E+,Q 
120~.O ... 213.4 ~.a .11E+00 
1600.0 224.2 0.0 .12£-01 
160C.O 112.1 0.0 .&4E-01 
160e.0 0.0 e.o .15E+0~ 

1600.0 -11Z.1 0.0 .14E+O~ 
1600.0 -224.2 0.0 .8<3£-02 

17.0 0.0 17.8 .13f+Ol 
87.Q 0.0 39.4 .52f+0; 

187.0 0.0 17.8 .10E+01 
187.0 0.0 39.4 .2<3(+00 
366.0 0.0 17.3 .14E+00 
366.0 0.0 39.4 .49E-01 
792.0 e.o 30.S .2QE+00 
792.0 0.0 511.8 .47£-31 

1200.0 0.0 10.8 O. 
12(: C. Q o.n 30.5 .16E-01 
16CC.O 0.0 31.1 .19E+0? 

MAXIMUM VALUE .23E*,01 



RUt\ NUMaE~ 
STABILITV 
RELEASE HEIGHT (METEqS) 
WINO OIRECTICN 

209 

28 
G 

22.&0 
itS 

SAMPLE POSI TI eN ('1 ET ERS ) 
x y Z 

37.4 28. '+ 0.0 
37.4 14.2 0.0 
37.4 0.3 J.O 
37 .... -14.2 0.0 
37.4 -2 t. 4 o.c 
87.0 30.5 c.o 
87.0 15.2 0.0 
87.0 0.0 Q.O 
87.0 -15.2 c.o 
87.ll -30.5 C.O 

187.0 65.0 c.o 
187.0 32.5 G.O 
187.0 0.0 0.0 
187.0 -32.5 '" 1\ 

',J • .. 

187.0 -&5.0 0.0 
J6E-.0 64.0 O.D 
J6f.0 32.0 c.o 
36&.0 J.D Q.O 
3&(.t -32.0 J.C 
36f..O -64.0 c.o 
792.0 138.0 n.o 
7Q2.0 6;.0 J.O 
792.C ~. 0 '.0 
792.0 -69.0 ,. ," 

\.I. v 

79;:.0 -138.0 c.o 
1200.0 213 ... 0.0 
120t.!! 10 E. 7 0.1) 
120(.0 0.0 O.:l 
12GC.C -10 6. 7 0.0 
120C.0 -213.4 0.0 
1600.0 224.2 0.0 
160(;.0 l1Z.1 0.0 
160C.C 0.0 0.0 
160 t • tl -112.1 0.0 
160C.l -22 Ct. 2 c.o 

87.0 0.0 17.8 
87.t 0.0 39.4 

187.0 0.0 17.8 
187.0 0.0 39 .... 
366.t 0.0 17.8 
366.0 Q.O 3q.4 
792.0 0.0 3C.5 
792.0 0.0 50.8 

1 zc, ~ .0 0.0 10.8 
1 ZO C. 0 0.0 JG.5 
16GO.O 0.0 31.1 

HAXIMUM VALUE 

CONCENTRATIC~ COEFFICIENT 

.37E-Q1 

.16E-01 

.22£+00 

.1~E-01 

.82E-02 

.25E-02 

.16E+0!) 

.3eE+OO 

.12£+00 

.11E::-01 

.51£-02 

.55E-01 

.54£"03 

.98E-~! 

.70E-02 

.89E-02 

.58E-01 

.33£+01 

.24£+00 

.29£-01 

.57£-02 

.89E-02 

.41£ +Ott 

.79E.-Ol 

.44t-Dc? 

.19E-02 

.44E.-C2 

.32E-01 

.llE.+oe 

.91£-01 

.13E-Ol 

.42£-01 

.60E-Ol 

.56£-01 

.38£-02 

.12E+Ol 

.13£+01 

.11E+01 

.32E+00 

.17E+on 

.60E-01 

.28£+00 

.68£-01 
tl. 

.23E-Ol 

.19E+00 

.13£"01 



RU~ NUM'lER 
STABILITY 
RELEASE HEIGHT (METERS' 
WINO OIRf.CTICN 

210 

25 
G 

29.00 
1tC; 

SAHrLE PO!ITION C!1ETERS' 
)( Y l 

37.4 2 e. It 0.0 
37 ... 14.2 0.0 
37." 0.0 0.0 
37.4 -14.2 0.0 
37.4 -28.4 C.O 
87.0 30.5 C.O 
87.0 15.2 0.0 
87.0 0.0 0.0 
87.e -15.2 0.0 
87.C -30.; 0.0 

187.C 65.0 0.0 
187.0 32.5 Q.O 
187.0 0.0 0.0 
lSl.C -32.5 O.G 
187.0 -65.0 0.0 
366.0 6 ... 0 0.0 
366.0 32.0 !l.Ll 
3(1).( 0.0 G.O 
366.0 -32.0 3.0 
36£- .0 -64.0 G.O 
792.0 136.0 e.G 
792.0 69.0 a.D 
792.1) 0.0 0.0 
792.0 -6~. 0 0.0 
792.0 -Ile.o c.O 

12iJC.O 213.4 c.o 
I2t; o. C 10 E. 7 c.O 
12C~.'! O.J 0.0 
120C.O -10 E. 1 0.0 
12Ge.c -213.4 0.0 
16Q~.O 22".2 Q.O 
169 c. C 112.1 o.c 
l&OE.O 0.0 0.0 
160C.C -112.1 0.0 
16t~.O -22".2 o.e 

87.0 0.0 17.8 
".0 0.0 39.4 

18'7.0 0.0 17.8 
18'7.t 0.0 39.4 
36£l.0 0.0 17.8 
366.0 0.0 39." 
79Z.0 0'.0 30.S 
792.0 0.0 se.s 

12CC.O o. a 10.8 
12CC.C 0.0 Ja.$ 
1600.0 0.0 31.1 

HAXIHUH VALUE 

CONCENTRATIC~ COEFFICIENT 

.95£-02 

.13E-Ol 

.27£-01 

.95£-02 

.6'£-02 

.13E-0'1 

.24E-01 

.&7E-el 

.30(-01 

.'OE-01 

.3&£-412 

.16£-01 

.2 .. £.0:) 

."Sf-G1 

.82£-02 

.63E-02 

.16E,-01 

.15£+00 

."9£-01 

.20E-01 

.38£-02 

.57£-02 

.53E-Ol 

.19E-02 

.13E-02 

.$7£-02 

.20e-01 

.19£+CO 

.83E-01 

."8E-01 

."2E-01 

..... E-Ol 

.5ltE-01 

.39E-01 

.10£-01 

.Sl£-82 

.13E+01 

.86E+00 

.3SE+QO 

.31E+00 

.79£-01 

.32E+00 

.79E-01 

.26E.00 

."1,£-01 

.2aE+OO 

.t3E+01 



211 

RU~ NU~8ER 36 
STA~Il!TY G 
RELEASE ~Elr,Hr (METERS) ~.CO 

MINO OIRECT1CN 90 

SAMPLE POS1 T1 etl (METE~S) CO~CENTRATIC~ COEFFICIENT 
)( Y 1. 

31.4 28.4 D.!) .15£+01 
37. It 1".2 c.c .43E.+01 
31.4 o.t) O.G .34£+01 
31.4 -1 ft. 2 0.0 .12[+01 
37. ,. -28.4 0.0 .&lE-Ol 
87.0 30.5 0.0 .19£+00 
87.0 15.2 C.O .14£+1)1 
81.~ 1).0 c.o .15£+01 
87.0 -1 ~.z o.c .79E+OO 
al.0 -30.5 0.0 .18£+00 

167.0 65.0 0.0 .20t-01 
181.0 32.5 0.0 .40E+O~ 

181. C c. J 0.0 .ICE+"'1 
187.0 -32.5 c.o .35£+'00 
187.C -6~.0 0.0 .29£-01 
36£,.0 64.0 0.0 .31£-01 
l6f,.O 32.0 0.0 .12£+0') 
3b6.C o. n C 1'1 ." .!5E+OJ 
366.( -32.3 0.0 .17£+00 
306.0 -64.0 O.G .68£-02 
7Q2.0 138.~ 0.0 .63£-02 
7Q2.0 6q.O 'l.t .9f+E-02 
192.t.l 0.0 0.0 .45E+0~ 
79?0 -6~.0 0.0 .28£-01 
7<32.0 -138.0 0.0 .31E-02 

120r.D 213.4 'hO .10E.-02 
1Z0~ .• C 10 E. 7 G.~ .67E-0! 
120r.o O.l O.G .22f.+00 
1 2e ~. 0 -10 f. 7 0.3 .74E-C1 
120t.0 -213.4 0.0 .89E-C2 
16(0.0 22ft.2 0.0 .12E-01 
160~.Q 112.1 0.0 .80E-01 
1600.0 'l.o 0.0 .15E+00 
16tt.O -11?.1 c.o .11[+01) 
160C.C -22ft.2 o.a .12E-01 

87. Q 0.0 11.8 .25f+00 
87.0 0.0 39.4 ."SE-01 

187.C 0.0 11.8 .T6Efoe 
187.Q 0.0 39.4 .69E-Ol 
36F-.O 0.0 17.6 .21£+00 
366.0 0.0 39.4 .38E-01 
792.C 0.0 30.5 .21f+O~ 
792.0 0.0 50.a .39£-01 

120t.O 0.0 10.8 .23£+00 
1200.C 0.0 30.5 .23£+00 
1600.0 0.0 31.1 .16£+00 

HAKIHUH VALUE .43E+Ol 



RUN NUMBER 
STA~IL lTY 
RELEASE ~EIGHT CMETE~SI 
WIND OIQECTION 

3e 
G 

22.6C 
90 

SAMPLE POSITICN (HETE~st 
)( y 1 

37.4 28.,. 0.0 
37.4 14.2 O.C 
37.4 0.0 0.0 
37.4 -14.2 0.0 
37.4 -za.,. 0.0 
8l.C 3~. 5 0.0 
87.C 15.2 c.o 
87.~ 0.0 0.0 
87.0 -15.2 0.0 
81.0 -30.5 0.0 

181.0 6~. 0 0.0 
187.0 32.5 0.0 
187.0 O. a 0.0 
IP7.0 -32.5 0.0 
187.0 -65.0 0.0 
366.0 64.0 0.0 
36c.0 32.0 0.0 
366.0 0.0 0.0 
366.0 -32.0 0.9 
366.0 -6ft.0 0.0 
792.0 13e.0 J.ll 
79?0 ,~.o 0.0 
192.0 0.0 0.0 
792.0 -6C!.1J o.t} 
192.0 -13 t. 0 0.0 

12CC.C 213.4 1).0 
1200. C 10 E. 7 1).0 
120C.O 0.0 O.G 
lZOC.O -10~. 7 0.0 
120C.t -213.4 0.0 
1600.0 22*'.2 0.0 
1600.0 112.1 0.0 
1600.~ 0.0 0.0 
160t.8 -11Z.1 0.0 
160C.O ... 22".2 0.0 

"7.0 0.0 17.8 
81.0 0.0 39.4 

181.Q o. a 17.8 
181. e 0.0 39." 
366.0 0.0 11.8 
366.~ o.e 3<).4 
792.0 0.0 30.S 
7~2. Q 0.0 50.8 

l20C.0 0.0 10.8 
1200.0 0.0 30.5 
1600.0 0.0 31.1 

MAXIMUM VALUE 

212 

CONCENTRATIO~ COEFFICIENT 

.13£+00 

.SeJEtOC 

.20EtOl 

.14EtOl 

.56E-Ol 

.76£-01 

.88E+0' 

.~3£+Ol 

.12E+0' 

.21£+00 

.14E-Ol 

.18£ +10 

.12Etll 

.54E+00 

... 6E-Ol 

.18E-01 

.64£-01 

.30EtOO 

.27Et01 
~76E-02 
.10E-Ol 
.89E-02 
.38£tOO 
.13EtOO 
.63£-02 
.&3£-02 
.51E-01 
.20E+O) 
.6GE-01 
.20E-01 
.16E-01 
.73E-01 
.19E+00 
.1SE+0:J 
.16£-01 
.7CJE+OO 
.9~H;:tO' 
.67£+00 
.13£tOO 
.21£"00 
."1£-01 
.23£tOO 
.51E-Ol 
.22E+00 
.22£+00 
.18E+00 

.23E+Ol 



RUN NUMf4EQ 
STABIl!"TV 
RELEASE HfIGHT (~ET~~S) 

WINO OIRECTICN 

213 

3S 
r, 

29.00 
qO 

SAMPLE PO~IT I eN H1ETe:~S » 
x V Z 

37.4 2~. '+ 0.0 
37.4 14.2 ~.o 
37.4 0.0 0.0 
37.4 -14.2 0.0 
37.4 -28.4 0.0 
87.0 30.«; 0.0 
87.0 IS.2 0.0 
67.t 0.0 0.0 
87.0 -15.2 Q.O 
87.0 -30.5 0.0 

187.0 65.0 c.o 
187.0 32.5 0.0 
187.0 0.0 l?0 
167.0 -32.5 ~.O 
187.0 -65.0 1).0 
366.~ 64.0 c.o 
366.C 32.0 ~.a 

36E-.0 0.0 1l.0 
366.0 -32.0 (I.0 
36f..C -6L.0 ~.o 
7QZ.C 138.0 t.~ 
79Z.C 69.0 0.0 
792.0 0.0 0.0 
792.0 -69.0 0.0 
792.0 -138.Q c.o 

120:.( 213.4- l.O 
120 C • 0 10e.7 0.0 
1200.0 0.0 IJ.O 
1200.0 -10 E. 7 l.O 
12CO.O -213.4 tl.O 
160 C. 0 224.2 G.O 
1600.0 112.1 O.G 
1600.0 o.c 0.0 
160n.D -112.1 0.0 
16e C. 0 -224.2 0.0 

87.0 0.0 17.8 
87.0 0.0 3q.4 

11.\7.0 0.0 17.8 
187.0 o. t) 39.4 
366.0 0.0 11.8 
366.0 0.0 39.4 
792.0 0.0 3~.5 
192.0 0.0 50.t} 

120(l.~ 0.0 10.8 
12(10.0 0.0 30.5 
lo0t.O 0.0 31.1 

MAXIMU'" VALUE 

CONCENTRATIC~, COE~FICIENT 

.11E-01 

.16E-01 

.88E-01 

.63E-01 

.12E-01 

.40£-01 

.32E.00 

.44£+0) 

.17E+OO 

.24E-01 

.l(1E-01 

.15E+00 

.11E+Ol 

.21E+OO 

.16E-01 

.23E·01 

.25E+OO 

.63£+00 

.18E+00 

.98( .... 01 

.44f-O? 

.10E-01 

.46E+00 

.'+OE+O: 

.68E-01 

.13E-01 

.22E-01 

.28E+00 

.22E+00 

.52E-01 

.15E-Ol 

.68E-Ol 

.13£ +0 J 

.93E-01 

.12E-Ol 

.13£+01 

.13Ef.01 

.10£+01 

.72£-01 

.45£+OJ 

.60E-Ol 

.21E+QIl 

.52£-01 

.21£+00 

.15£+00 

.17E+01) 

.13'E+Ol 



RUf.. NU~·e£R 4G 
STABILITY r, 
RElEA5f HEIGHT (METERS' 3.0~ 
WINO OIQECTICN t35 

SAMPLE POSITICN (~ETERS. 
)( Y 1 

37.4 28. It 0.0 
37.4 14.2 C.O 
37.4 0.0 c.a 
31.4 -14.2 0.0 
37.4 -2 e. It l.O 
87.0 JO.5 0.0 
87.0 1~.2 ".0 
~7.3 0.0 J.O 
87.0 -15.2 o.c 
87.0 -30.5 0.0 

187.0 65.0 0.0 
187.0 32.5 ~.o 
181.0 0.0 '.0 
187.0 -32.5 c.e 
187.0. -6~.0 0.0 
366.0 6,..0 IJ.U 
366.'3 32.0 c.o 
36E>.C 0.0 n.o 
3"6.0 -32.0 0.0 
366.0 -64.0 0.0 
792. , 1.18.0 n.c 
792.0 6~. 0 a.o 
792. C 0.0 Q.O 
192.C -69.0 0.0 
7CJ?t -138.0 1.0 

12(l( .0 213.4 0.0 
1200.0 1 Q E.1 0.0 
1 In e. 0 0.0 0.0 
1200.0 -10 E. 7 0.0 
ll00.0 -213. It 0.0 
16CO.0 224.2 0.0 
168C.O 112.1 0.0 
16(; t. 3 0.0 0.0 
160 C. 0 -llZ.l O.D 
1600.0 -224.2 0.0 

87.0 0.0 17.8 
87.0 0.0 39.4 

187.0 0.0 17.8 
187.0 0.0 39.4 
366.0 0.0 17.8 
366.0 0.0. 39 ... 
792.' 0'. V 30.5 
7t3Z.r. 0.0 50.'8 

120C.Q 0.0 10.8 
1 ZG C • a 0.0 30.5 
1600.0 0.0 31.1 

MAXIMUM VAlU~ 

214 

CONCf~TRATIO'" COEFFICIE~T 

.15E+00 

.32E.'l 

.32E+Ol 

.20(+01 

.89£-02 

.26E+00 

.1CE+Dl 

.15E+0.l 

.85E+oa 

.85E-Ol 

.20E-Ol 

.J2E.tOO 

.97E+00 

.37E+OO 

.20E-Ol 

.52£-01 

.28£+01) 

.33£+00 

.Z~E+OO 

.14E+OJ 

.1ltE-Ol 

.21£-01 

.43£+00 

.11E+OO 

.19£-01 

.16E-02 

.50E-01 
.l&E+OO 
.18£+00 
.20E-Ol 
.13E-Ol 
.43E-Ol 
.13EtOC 
.12E+00 
.JOe-01 
.13E+01 
.41£+00 
.88E+0'l 
.17E+01) 
.20£+00 
.13E-Ol 
.20£+00 
.40£-01 
.89£-01 
.Z4E-Ol 
.15E-01 

.32£+01 



RUf\ NUt-'t)EQ 
STA9IlITY 
RElEASf. HEIGHT {METtRS' 
WIND DIRECTICN 

SAMPLE PO~ITICN (f1ETE~S ) 
)( y Z 

37.4 28.4 0.0 
37.4 14.2 t.O 
37.4 0.0 ~.c 
37.4 -1 It. Z 0.0 
37.4 -28.4 O.C 
87.0 30.5 !l.0 
87.0 1~.2 iI.O 
87.0 O.C O.~ 
e 7.0 -1~.2 C.O 
87.0 -30.5 C.O 

187.0 65.0 0.0 
187.e 32.5 ~.o 

187. C C.3 Q.e 
167.0 -32.5 0.0 
187.U -65.0 0.0 
366.0 64.0 o.e 
J6t-.O 32.0 ~.o 

36(.' 0.0 c.e 
366.0 -32.0 0.0 
36F1 •. 0 -64.0 0.0 
79?O 138.1) G.C 
7Q2.0 £> C? a 0.0 
792.0 0.0 0.0 
792.0 -6<;.0 0.0 
7Q2.0 -13~. C 0.0 

120 C. 0 213.4 o.c 
120U.C 1f! €. 7 Q.O 
1200.0 0.0 0.0 
lZ0~.C -10E.7 0.0 
120(1. C .. 213." ~.o 

1600.0 224. Z c.o 
16f.O.O 112.1 0.0 
1600.0 0.0 {'.o 
16£1C.0 -112.1 0.0 
16£1(;.C -224.2 c.o 

{\ 7. C 0.0 17.8 
87.0 0.0 3(j.1t 

187.0 0.0 17.6 
1S7.t 0.0 39." 
366.1) 0.0 17.8 
366.0 0.0 3Q.r.. 
792.0 0.0 3(> .5 
792.0 0.0 5:1.8 

1Z0C.O 0.0 10.8 
12C C. 0 0.0 30.5 
1600.0 0.0 31.1 

MAXIMUM VALUE 

215 

CONCENTRATIOt-. COEr:FICIE'NT 

.12£+00 

.37f.+Ol 

.40E+::10 

.14E+C'1 

.13E-Ol 

.(joE-Ot 

.64E+O~ 

.6qE+OO 

.1QE+OO 

.22E-01 

.16E-01 

.21E+0'J 

.8?E+O:l 

.17Et-OJ 

.15£-01 

.41E-01 

.2SE+I'JO 

.3(f+OC 

.1~E.OO 

.67E-01 

.1~E-O! 

.18E-01 

.47f+on 

.14£+00 

.22£-t1 
• 63E -·0 2 
.47E"'01 
.Z~£+O:l 
.15E+00 
.21E-01 
.18£-01 
.48£-01 
.7Qf-Ql 
.70E-01 
.18£-Ol 
.1~(+Ol 

.5CE+OO 

.11£+01 

.27E+oa 

.26(+0:; 

.50E-01 

.25£+00 

.55£-01 

.11(+0:: 

.""£-01 

.55£-01 

.15£+01 



R U ~ NU IV !3 F: R 
STA91LIT" 
RELEASE HEIGHT (METE~S. 

WINO OIRECTICN 

SAMPLE POSt Tl eN "1ETE~S' 
)( y 1 

31'.4 2!.4 0.0 
37.4 1".2 D.O 
37.4 0.0 c.o 
37.,+ -14.2 'l.o 
37.4 -28.4 C.1l 
87.0 30.~ 0.0 
87.0 1 S.2 0.0 
87.( C.Q 0.0 
1\7.0 -1~.2 0.0 
87.C -JIt.~ 3.0 

167.0 65.0 0.0 
187.0 32.5 ~.o 
181.t ct.! 0.0 
187,,} -32 .. 5 0.0 
187.0 -65.0 0.0 
361;.0 & It. D J.o 
3&f,. ~ ]l.O t.O 
36£:.0 ~.a (,.Il 
366.t -32.0 ~.o 
36b.C -64. Q 0.0 
792.0 13 e. 3 r.o 
792.C 69.0 0.0 
797.0 Q.O o.e 
792.0 -6~. 0 0.0 
192.0 -Ile.o ~.O 

1 2C t • C 21 '!. 4 t.C 
1lCC.C 106.7 :l.0 
12C C • Q O. !) c.o 
12eC.Q -10 E. 7 u.o 
12CC.O -213.4 ~.o 

160!".C 22".2 'l.e 
160t.t 112.1 O.Q 
1600.0 0.0 0.0 
l&tt.C! -112.1 0.0 
16cr.C -224.2 0.0 

87.C C.o 17.8 
87.C o. a 39.4 

1"7.0 0.0 17.8 
187.t C. ) 39.4 
366.0 o. a 17.8 
36£1. ~ 0.0 39 ... 
792.0 0.0 30.5 
792.0 0.0 SO.8 

12£ r. 0 0.0 10.8 
120C.C 0.0 lO.S 
160C.O o. a 31.1 

MA)(IMUf1 VALUE 

216 

CONC£NTRATIO~ COEFFICIENT 

.39£-01 

.59£-01 

.60E-01 

.27£-01 

.89£-02 

.5eE-01 

.3_E"OC 

.27£+00 

.39£-01 

.11E-Cl 

.10E-Ol 

.22E+or: 
,5lE+00 
,"6E-Ol 
.89£-82 
.3 .. e-Dl 
.11E+OC 
.3~E+O~ 
.&1£-01 
.16£-01 
.63E-lZ 
.22£-01 
.1f-E+O,) 
.67f-01 
.1CE-G1 
.17E-lll 
.47E-ill 
.Z8E."Ol 
.1Zf+Cl 
.1CE-al 
.11E-Ol 
.12E+OO 
.92£-01 
.41£-01 
.95£-02 
.10E+0) 
.5CElOO 
.STElOO 
.17E.+'lC 
.4ef+01} 
..... E-Ol 
.2;£+00 
.47E-01 
.23£+00 
.3 .. E-01 
.50E-01 

.28£+01 



217 

RUN NUMBER 5G 
STABILTT1 G 
RELEASE HEIG~T (~~T~RS' O.GO 
WIND DIRECTION 160 

SAMPLE POSt Tl eN (METE~S) CONCE~TRATIO" COEf"FICIE~T 

x y Z 
37.4 2 P. 4 c.o .8~E-Ol 
37.4 14.2 0.0 .21E+00 
37.ft 0.0 0.0 .14E+Ol 
37.4 -14.2 fl.e .24£+01 
37.4 -28.4 o.c .61£+01 
87.0 30.5 c.o .47E+OO 
87.0 1 5.2 0.0 .11E+01 
87.0 0.0 0.0 .17£+01 
87.0 -15.2 O.Q .27£+01 
87.0 -30.5 0.0 .21E+01 

lB7.0 65. !) 0.0 .5&E-01 
1~7.0 32.5 o.c .ft2£+00 
1 R 7.0 0.0 0.0 .CJ5[+OQ 
18".0 -32.5 c.o .11E+01 
187.0 -65.0 (;.0 .22E+01 
36£,.0 64.0 0.0 .11£+00 
36f,.0 32. J 1].0 .21E+oC 
36E.-.C !2.Q ~.c .34£+00 
36f.O -32.0 C • 0 .43E+Q'J 
36f.0 -64.0 :l.0 .&3E+OO 
7Q2.0 138.0 C.l: .33E-01 
7CJ2.C & CJ. 0 ,.Q .S8E-Ol 
7<32.0 c. () 0.0 .10f+O:'! 
7<32.0 -6 t.;.!! o.c .11E+OC 
7CJ 2.0 -136.0 0.0 .26f+00 

1200.0 213.4 0.0 .11E-a1 
12(1 r:. 0 106.7 o.c .67E-01 
120('.0 0.0 0.0 .26E+00 
120C.O -106.7 (1.0 .32[+01) 
1200.0 -213.4 c.o .6SE-Ol 
160(1.0 22ft.2 0.0 .ZqE-Ol 
160t.0 112.1 0.0 .51E-01 
160C.O 0.0 0.0 .21E+oO 
1600.0 -112.1 0.0 .19E+OO 
l&Ot.O -224.2 c.o .53E-01 

87.0 0.0 17.6 .HCEt!)') 
87.C o. a 3q.4 .26E+00 

187.0 0.0 17.8 .55E+00 
11\7.0 0.0 39.4 .2£>E-01 
366.tl IJ.J 17.8 .13E+00 
366.0 0.0 39.4 .21E-!)1 
797.0 0.0 J~.5 .13~+OO 
192.0 0.0 50.' R .J6E-Ol 

120t.O 0.0 10.8 .1JE+O~ 

1200.0 0.0 3r..5 .13£-01 
1600.0 0.0 31.1 ."3£-01 

MAXIMUM VALUE .61E+Ol 



218 

RU~ NU~qER 59 
STABIL~TY G 
RELEAS~: HEIGHT PotETERS. 22.60 
WIND DIRECTION 180 

SAMPLE PO~ITICN 'METE~SJ 
)t' y Z 

37.4 28.4 0.0 
37.4 1".2 0.0 
37.4 0.0 0.0 
37.4 -14.2 0.0 
37.4 -2f.4 C.O 
B7.0 30.5 0.0 
87.0 15.2 0.0 
87.0 0.0 0.0 
87.0 -15.2 O.C 
87.0 -30.5 0.0 

167.0 65. G O.Q 
167.0 32.5 0.0 
187.0 0.0 n.o 
187.0 -32.5 o.c 
167.0 -65.:) 0.0 
3f:.f:.O 6".0 (j.O 
366.0 3 Z. f) Q.O 
366.0 0.0 :l.O 
16t.Q -32.0 Q.O 
J66.C -64. a 0.0 
792.0 13!.O Q.O 
192.0 69.0 a.o 
792.1J 8.11 0.0 
792.( -69.0 0.0 
792.0 -138.0 0.0 

12DC.C i!1 J." 0.0 
120 C • r le E. 7 0.0 
12((1.0 0.0 o.c 
1 2C C. 0 -10 E. 7 0.0 
120C.O ·21 J." 0.0 
1600.0 22".2 0.0 
160 C • ~ 112.1 !J.O 
160C.0 0.0 0.0 
160C.0 -112.1 0.0 
160C.0 -224.2 0.0 

8T.C 0.0 17.8 
87.0 0.0 39.4 

167.0 0.0 17.8 
181.( 0.0 39.4 
366.' 0.0 17.8 
16".0 0.0 39.4 
792.( 0.0 30.5 
79a.o 0.0 50.8 

120C.Q a.o 10.8 
12DC.C 0.0 30.5 
161!C.O 0.0 31.1 

HAXI .. UM VALUE' 

CONCENTRATIC~ COEFFICIENT 

.75£-01 

.53f+-OJ 

.22f"01 

.16E+Ol 

.93E"Ou 

.11£"01 

.24£+01 

.23£"01 

.11E+D1 

.53E+OO 

.87£-01 

.<)4E+00 

.13£+01 

.61£+QO 

.8tE-01 

.23£+00 

.26£+00 

.42£t-01 

.30E+00 

.Z9EtOa 

.35E-01 
.12E"OJ 
.12£+~Q 

.11E+00 

.14r4-00 

.17E-01 

.12£*0./l 

.32E+0,) 

.11E+OJ 

.J7E-Ol 

.2&E-01 

.93E-01 

.16E+0,) 

.15£+00 

."3E-D1 

.14£HJl 

.36(+01) 

.64E+OO 

.42E-Ol 

.17E+OJ 

.76£-01 

.18E+DC 

."5E~01 

.18E·DO 

.33E-01 

.70 E-G1 

.24E*01 



RUN NUt"aER 
STAqIL!TY 
RELEA~E HEIGHT (~ETERS' 

WI M) 0 I R € C T I ON 

219 

5S 
G 

29.00 
18" 

SAMPLE PC~ITICN (METEKS, 
)( y 1 

37. !t ? t. '+ 0.0 
37.4 lC..2 O.t 
37.4 0.0 C.O 
37.4 -1".2 c.o 
37.4 -28.4 a.a 
87.0 30.C; 0.0 
87.0 15.2 0.0 
87.0 0.0 0.0 
67.0 -15.2 ~.D 

67.0 -3 Q. 5 0.0 
167.0 65. C 0.0 
187.0 32.5 0.0 
187.0 0.0 c.o 
187.0 - 32.5 c.e 
187. C -65.0 c.o 
36f,.C 64.0 '!.IJ 
366.0 32.0 O.Q 
366.0 o. a C.Q 
36(,. ~ -32.0 0.0 
3£>6.0 -6".3 ::.0 
792.0 138.0 0.0 
792.0 &~. 0 c.o 
792.C o. 'J ~.c 

792.0 -69.0 c. (} 
792.: -138.0 J.G 

120~.O 213.4 1.0 
120(.0 1!) E. 7 ~.O 

120 (' • 0 0.0 J.G 
120C.t -10 f. 7 0.0 
1200.0 -213.'+ J.O 
160L.0 224.2 0.0 
16CC.C 112.1 c.o 
1600.0 0.0 !l .0 
1600.0 -112.1 ':.0 
16De.o -224.2 ~.o 

67.0 0.0 17.8 
87.0 0.0 39.4 

167.1) J.O 17.8 
187.C 0.0 39.4 
366.0 0.0 17.8 
36fl.O 0.0 39.4 
79?.O 0,. a 3e.s 
792.0 0.0 50.8 

120Q.0 0.0 10.8 
120!' • C 0.0 3~.5 

160e.0 0.0 31.1 

MAXIMUM VALUE: 

CONCENTR:"TICf-, COtFFlr:IC:~H 

.12E-01 

.1ijE+Q'i 

.c.2E+oa 

.28£+00 

.11E+O~ 

.24E.+OC 

.95£+00 

.(;(E+OO 

.11f+(}J 

.55E-01 

.32E-01 

.71[+00 

.10E+01 

.1SE+JJ 

.16E:-~1 

.13[+00 

.19[+00 

.41[+0') 

.13[+00 

.72E-01 

.13E-\)1 

.63£-01 

.59£+0') 

.76[-:)1 

.8('E-01 

.12E-:)1 

.95f-·~1 

.38£+0,) 

.88E-01 

.21E-Ol 

.22E-~1 

.67E.-01 

.9£,£-01 

.70[-01 

.1SE-Jl 

.51E+OC 

.51[+QO 

.71E+QC 

.39E-01 

.25E+C~ 

.4JE-O! 

.20 (+,0 ~ 

.31£-01 

.19[+00 

.24E-01 

.19E+00 

.10E+01 



220 

RUN NU~BER 6G 
STA~IL!TY G 
RELEASE k~tGHT (METERS' 0.00 
WINO OI~ECTICN 22~ 

SAMPLE POSITICN CHETE~S • CONCf.NTRATIC~ CC£~fICIENT 
X V 7 

J7.4 28.4 0.0 .11EtOO 
'! 7._ 14.2 ';.0 .Z3£+01 
37.4 0.0 il.O .49£+01 
37.4 -14.2 0.0 .11£+02 
37.4 -28.4 0.0 .1SE' + 0'· 
87.0 30. ; I.e .20£+00 
87.0 15.2 0.0 .18£'+01 
17.0 0.0 0.0 .32E+01 
87.0 -15.2 0.0 .27£+0'1 
87.0 -30.5 '.0 .17£+01 

187.0 65.~ 0.0 .12E-01 
187.0 32.5 a.o .l8£+OO 
187.0 0.0 C.O .13E+Ol 
167.C -32.5 0.0 .97E+OO 
187.0 -65.Q n.o .17E+0' 
366.0 64.0 IJ.O .41E-01 
36E-.0 32.0 :).0 .15£+00 
366.0 0.0 0.0 .41EtO: 
366.0 -12.0 ~.o .41EtOO 
36fJ.1l -64.(1 l.O .49£+00 
79?~ 138.0 0.0 .11£-01 
7c)2.0 69.0 G.t) .26£-01 
792.C c.o o.e .14E+~O 

792.0 -69.0 f!.O .79E"01 
792.C -138.0 G.O .16£-01 

120C.O 213.4 c.o .37E-02 
120 fl. C le E. 7 ~.o ."6£+0~ 
120t.O 0.0 !l.O .22E+OO 
120C.~ -10E.7 0.0 .22E+OO 
12Gt.C -213." 0.0 .Z3E-Ol 
160r.0 22".2 0.0 .90E-02 
160 t.=. ~ 112.1 c.o .62£-01 
160C.C 0.0 c.o .1~EtO~ 

160(.0 -112.1 Q.O .15£tO:3 
1600.0 -22".2 J.O .12£-01 

87., o. J 17.8 .13£+01 
"7.0 o.a 39.4 .1t;E+OC 

187.0 0.0 17.8 .66E+00 
187.0 0.0 3q.4 ... eE-01 
36f..O 0.0 17.8 .15E+01) 
366.1) 0.1 39 ... .33£-01 
792.C 0·.0 3C.; .1"E+09 
792.0 0.0 St'.8 .24£-:01 

120C.O 0.0 10.8 .15E+00 
120 c. C 0.0 3'.5 .31E-Ol 
16CO.O 0.0 31.1 .16E+00 

MAXIMU" VALUE .11E+02 



~u~ NUM9EQ 6e 
STAqIL1TV G 
RELEASf H~IGHT (~ETERS) 22.60 
WINO DIRECTION Z2S 

SAMPLE PO ~I T I eN (METE~S' 
)' Y Z 

37.4 28.4 !J.ll 
J 7.4 14.2 0.0 
37.4 0.0 0.0 
37.4 -14.2 c.o 
J 7.4 -2 e.4 C.O 
81.0 30.5 n.G 
A1.0 15.2 ".0 
87.0 o.e c.o 
81.0 -1~. 2 0.0 
87.0 -33.5 r:.o 

187.0 65.0 0.0 
181.0 32.5 n.o 
187.0 0.0 c.o 
167.0 -32.5 ~.O 
lS7.!} -&5.0 c.o 
366.C 6'+.0 0.0 
366.t1 32.0 c.o 
3€-6.0 0.0 0.0 
36f..C -32. a c.o 
366 •. !) -64.0 n ... I.i."" 
797.0 138.0 ~.o 
7<)2.0 6~. 0 1'.O 
7q2.tl Q. ;) C.O 
792. () -69.0 C.O 
792.(% "'l~~.O C.O 

12C t • C 213.4 0.0 
120 t • :J 10 €. 1 O.G 
120~.C o.e '.:.0 
120:; • C -10 €. 7 0.0 
120t.C -213.'+ 0.0 
16CC.0 224.2 0.0 
160t.0 112.1 0.0 
160C.C O.J O.il 
16(t.O -112.1 0.0 
160C.0 -221+.2 0.0 

~1.9 0.0 17.8 
81.0 0.0 39.4 

187.0 0.0 17.6 
1~7.0 0.0 39.4 
36f.0 tr.o 17.6 
366.0 O.C 39.4 
792.0 0.0 3C .'5 
792.0 0.0 Sti.S 

1200.0 0.0 10.~ 
120G.O 0.0 30.5 
1600.C 0.0 31.1 

MAXIMUM VALUr 

221 

CONCENTRATIC~ COEFFICIENT 

.47E-01 

.69E+OO 

.33(+00 

.70E-01 

.70E-02 

.56£-01 

.63(+00 

.14E+01 

.65E+0!) 

.52E-01 

.9CE-02 
.12EtOO 
.12£+01 
.35E+Orl 
.24E-01 
.19£-01 
.6SE-Ol 
.16£tOO 
.18E+00 
.15E+00 
.32£-02 
.16E-01 
.12(+O~ 

.29E-01 

.77E-02 

.45£-02 

.36E-01 

.31(+0r) 

.1ilE+0:J 

.19£-01 
.10E-01 
.66E-Cl 
.93£-01 
.33E-01 
.96£-02 
.19E+Ol 
.64£+0') 
.13£+01 
.1SEtOO 
.25£+00 
.48E-01 
.23E4-00 
.44[ .... 01 
.23E+OO 
.54E-Ol 
.20E400 

.19E.01 



RU~ NU~efq 

STACJILITY 
RELEASE ~fIGHT (MfTE~S) 
.. lt~ I'} 0 I R 1= C TIC P-l 

6S 
G 

29.00 
2Z~ 

SA'tPl.E PO ~I Tl CU ("i(T£~S • 
X '( l 

37.4 2 e. 4 ~.o 
37.4 14.2 C.O 
31.4 O.~ f).0 
31.4 -14.2 0.0 
37 ... -28.4 0.0 
87.C 30.S !J.D 
87.0 1~.2 C.O 
67.C 0.0 0.3 
67.0 -1~. 2 0.0 
87.~ -30.5 r.f) 

18 7 .0 65.0 0.0 
1B7.~ 32.5 0.0 
18"'.0 0.0 !J.O 
1R7.1l -32.5 ~.O 
187.': -6~.O t;.C 
366 •. 0 64.0 c.e 
36f.O 32. !) c.c 
Jf>6.0 0.0 c.o 
36f;.0 -32. G (.c 
36fl.0 -64.0 ~.O 
192. :) 138.0 c.o 
192.'1 6 <:.0 (l.C 
7CJ2.0 D.il 0.0 
7q?~ -e.9.!.' ~.o 

192.0 -lle.o (1.0 
12CC.O 21l.4 ':.0 
lZ01).0 10 f. 7 ~.c 
120 C • 0 o.c ~.O 
12lir'.O -10E.7 0.0 
lZ0r. ~ -213.4 !J.il 
160~.O 224.2 c.o 
1600.' l1Z.1 0.0 
16CC.~ 0.0 0.0 
160t.O -112.1 o.c 
1600.0 -224.2 0.0 

87.0 0.0 1 7 .8 
87.Q 0.' 39.4 

187. C c. J ! 7. a 
lS7.t' 0.0 39.4 
366.0 0.0 17.8 
36f;.0 O.Q 39.4 
792.C 0.0 3e.5 
192. C 0.0 5':.8 

12t1c.a c.o 10.8 
1200.0 0.0 30.S 
lotic.a 0.0 31.1 

MAXIMUM VAl.UE 

222 

cn"4CfNTRAIIO~ COE~FI CI t"tl T 

.58£-02 
• 8.H;:-~2 
.77£-02 
.6C.E-1J2 
.32E.-02 
.64[-fj2 
.4t5E-Ol 
.14£"0~ 
.60E-01 
.12E-Ol 
.58£-02 
.28E-ill 
.64£+00 
.96£-01 
.71):-02 
.58£-02 
.3SE-Ol 
.3~E+OJ 
.12E+OJ 
.2~E:-Ol 
.32E-02 
.12£-01 
.4SE.tae 
.56E-J1 
.8!E-'2 
.26E-O.2 
.2ftE-01 
.2GE+OC 
.72E-61 
.7CE:-02 
.32£-02 
.54E-01 
.67£-01 
.24£-01 
.38(-02 
.35£+00 
.11£tC1 
.13E+ll 
.21EH)~ 

.41£+00 

.26£+00 

.31E+00 

.60E-Ct 

.19E+uO 

.19£-01 

.23E+O:: 

.13(+01 



223 

RUt. NUMBER lG 
SlA~ILrTV G 
REl£ASf HEI&HT O~ET'2:~$' ~.CO 
WINO OIRECTICN 270 

SAMPLE POSITICN P"'ETE~S' CONCf'lTR~rIO~ ~OEJ."'rICIE"4T 
X y Z 

37.4 2a.4 0.0 .42EfOO 
37. «+ 1 ft. ? ~.J .1;)E.*~1 
37.4 0.0 'l.n .33£'+C1 
'37. 't -14.2 0.0 .64f+til 
.3 7.4 -2 e.,. O.C .2£,(*02 
87.0 3~.'.) ~.n .48£fO'1 
87.C 15.2 C.il .39E+00 
87.C 0.0 G.G .leE*1l1 
81.C -1'.).2 0.0 .12f*01 
81.3 -3rt.S O.C .16(+01 

1S7.t 65. a 'l.O .37E-Cl 
1~7.0 32.5 C.G .17£+01 
18'7 .. {1 0.0 a.o .47£+00 
1ft .,. I) -32.5 J.G .f-8t*OO 
187.0 -65. il C.C .1CE'tJl 
36;,.0 64. '1 n.e • 43[-il1, 
366.'3 ~2. C ~.o .2f,EtO.l 
3f6.0 'l. C C.O • .3~[*O) 
361=:.0 -32.0 ~.o .48£tOC 
366.C -64.0 ~.t '.42[.~:J 

792.!l 13 P. C '.0 .27E-,:1 
792.0: 6~. 0 ~.O .14E-Ol 
792. e 0.0 c.c .1b£ +0\) 
792.1} -6C:. ) C'.o .15E-f·O' 
792.( -13~. 0 IJ.J .6"(-~! 

120t.( 213.4 :.0 .11£-01 
120 r • C 106.7 ~.v .jdE-O! 
120(.0 0.0 t.O .11t:fOJ 
12l' (,. ~ -10 E. 1 0.3 .35£t'JG 
12(1C.1 -213.4 .. " i. • \J .S&E-~l 

l6De.0 224.2 :).0 .22£-:11 
1600.0 112.1 1.0 .2~t-Ci1 

160C.C o. C G.r .«+2£+0: 
160r..~ -112.1 C.O .40E+0':-
leOO.r -224.2 C.O .93£-01 

87.~ O. G 17.6 .31£+1)0 
J:ll. ~ C.Q 3Cl.4 .4CJE-~1 

187.0 0.0 17.8 .29£·01 
181.C 0.0 39.4 .41(-C1 
366.0 0.0 17.6 .8St-01 
366.0 0.0 39.4 .39f-01 
792.0 0.0 In..; .11E+.Q~ 

192.0 Q.D 5:.6 .'5 ... (-01 
1200.3 0.0 It.8 .1?EfOO 
1Z0C.O 0.0 30.15 .16E-01 
1600.0 0.0 31.1 .13£*OJ 

HAK IMu~t VAlUr .26E+OZ 



RUN NU~R~R 
STAgILTTY 
RELEASE HEIGHT CMET~RS' 
WINO OlP.ECTICN 

224 

78 
G 

22.6C 
270 

SAMPLE POSITICN Cl'1ETE~S ) 
X Y l 

37.1t 28. It 0.0 
37 ... 14.2 IJ.~ 
37.4 0.0 ~.O 
37 ... -1".2 C.O 
37.4 -2 f.4 C.O 
87.0 3D.? ~.O 
8,7. a 15.2 C.Q 
87.0 0.0 0.0 
87.0 -15.2 O.~ 

87.0 -30.5 0.0 
187.0 65.0 O.~ 
187.~ 32.5 ~.O 
187.'! c.o J.li 
187.0 -32.5 0.0 
187.0 -65.0 t.o 
366.0 6ft. ~ J.O 
3E·£'.0 32. f) ~.:l 

36f.a 0.0 e.G 
366.0 -32. a ;). C 
366.~ -64.0 ~.o 

792. C 13A.O r.o 
792. C 6~. 0 ~.O 
79 ~ • ~ 0.0 0.0 
792.0 -6~. 0 c.o 
79Z.0 -13 e. 0 ~.o 

12CC.0 213.4 c.o 
120C.0 10 E. 7 0.0 
1200.0 0.0 c.o 
12(1 r • C - 10 E. 7 0.0 
1200.0 -213.4 0.0 
lo0t.O 224.2 0.0 
160C.D 112.1 Q.O 
160 (;.0 0.0 0.0 
16t'G.C -112.1 C.O 
160t.0 -22".2 ~.o 

87.0 0.0 17.8 
67.0 0.0 3<).4 

187.0 0.0 17.8 
1~ 7.0 0.0 39.4 
366.0 0.0 17.8 
366.0 0.0 3g.4 
792.0 0.0 30.5 
792.Q 0.0 5l.8 

120C.C 0.0 IC.8 
1200.0 0.0 30.5 
16D~.0 0.0 31.1 

MAXIMUM VALUE 

COHC[NTRATIC~ COEFFICIENT 

.74E+OO 

.26E+01 

.3&E"01 

.28E+Ol 

.63E+O~ 

.26E+00 

.12E+Ol 
.45E+91 
.43f+Ol 
.26E+Ol 
.4eE-01 
.5eE+OO 
.13E+Ol 
.11E"01 
.32£"00 
.79E-Ol 
.17f+OO 
.36f+01 
.37f+OC 
.2Sf+01 
.lSE-01 
.29E-01 
.29f+OJ 
.16E.+Q~ 

.29E-Cl 

.90f-02 

.61E-01 

.2QE+OO 

.27E+OO 

.29E-Ol 

.17E-Ol 

.49E-0 1 

.19E+0:; 

.15E+00 

.l8E-1)1 

.10E+Ol 

.64E+OO 

.7~E+01 

.52E-Ql 

.14E.+0,) 

.42£-01 

.15E+0,) 

.42E-Ol 

.l7E+Ol 

.26E-Ol 

.17E+OO 

.45E+t)1 



225 

RU~ NU~afR 1S 
STA~IL~TY r, 
RELEASE HEIGHT f~[TERS) 2g.JC 
WINO O!~ECTICN 210 

SAMPLE PO~I TI eN 01ETERS) 
X Y 7. 

3
'
.4 28.4 0.0 

31.4 14.2 0.0 
31 .... l. C C.G 
37.4 -14.2 ~.~ 
37.4 -28.4 c.o 
81.0 30.5 C.Q 
87.~ 1~. 2 (.0 
87.0 D.C 1l.0 
87.0 -1~.2 0.0 
87.0 -30.5 0.0 

187.0 65.0 'J.o 
187.0 12.5 1).0 
187.C 0.0 ~.Q 
187.0 -32.5 ~.O 
IP..7.C -65.0 0.0 
366.0 6".0 'l.o 
366.0 32.~ n.c 
J6f.U 0.0 a.c 
366.0 -32.0 0.0 
36f).C -64. 'J 0.0 
792.0 138.0 0.0 
792.C 69.0 J.G 
792.lJ 0.0 ':.G 
792.Q -6<!.O C.(j 
792.0 -138.0 0.0 

12CC.C 213.4 0.0 
1200.0 10 £.7 C • 'j 
12tC-.O 0.0 tI.t 
1201].0 -lCE.7 0.(; 
1200.0 -213 .... 1).0 
l60n.fl 224.2 c.o 
160C.G 112.1 c.e 
l6et.o 9.0 0.0 
160e.D -112.1 'l.o 
16Gt'.O -22'+.2 0.0 

87.0 0.0 17.~ 

87.0 J. ~ 3'1.4 
18 7 .0 0.0 17.8 
187.0 0.0 39.4 
36€-.0 0.:1 17.1S 
366.!J 0.0 3<3.4 
792.0 0.0 JIl.S 
19~.O 0.0 5t'.8 

12QO.( 0.0 10.R 
1200.0 0.0 30.5 
160S:.0 0.0 31.1 

MAXIMUM V llL UE' 

COUCE~T RA TIC t. COEFFIGI'::NT 

.... <3f-(11 

.15E+OJ 

.21t.+O~ 

.18E+O': 

.oCE-01 

.53E-')1 

.22E+or 

.11E+Ol 

.28[+00 

.64£+00 

.22£-01 

.13E.00 

.15£+Q1 

.15£+01 

.13EtOa 

.lteE-01 

.86E-01 

.33[+00 

.... 3E + 0 J 

.53£+:1 

.2e[-01 

.33E-~1 

.71f-01 

.29[+03 

.lSlE-Q1 

.26E-lll 

.31E-Jl 

.22E+0:' 

.22(+J~ 

.18£"00 

.18E-01 

.38E-()1 

.54(-Ot 

.45E.-01 

.10£-01 

.21E":1 

.16(+01 

.7<3E"O~ 

.46£-01 

.... 6£ .. 0 U 

.45£-Ql 

.16E+QC 

.lt5E-01 

.1Cje .. oo 

.22E-Ol 

.17E + 00 

.21E"01 



226 

RU~ NU~BER 8G 
STA~IlrTY G 
RELEASE ~EIGHT '~ETE~S' 0.00 
WINO OlR(CTICN l1S 

SAMPLE PO~I Tl eN C~ET£~S' CONCfNTRATIO~ COE~FICIENT 
)( 'f Z 

31.4 2 f.lt c.e .17£.03 
37." 1,..2 o.c .33£+00 
37.It D.1l 0.0 .14£+01 
37.4 -1".2 0.0 .35E+01 
37.4 -Z ~.4 0.0 .3lE+Ol 
&7.0 3'. c; o.c .11E+OO 
1\ 7.0 15.2 c.o .34E+Ol 
87.0 0.0 1).0 .90E+OJ 
S7.t -lS.Z c.o .12£+01 
87.3 -30.5 0.0 .14E+01 

187.0 65. C 0.0 .1~E-01 
187." 3Z.5 Q.O .18E+0,) 
187.0 0.0 0.0 ."7[+03 
lft7.0 -3Z.5 G.O .78E.O~ 
187.0 -65. a c.o .Z7E+OO 
366.0 64.0 0.0 .43E-01 
366.0 32.0 Q.O .72E-01 
366.C 0.0 0.0 .2e(+Ol 
If,f,.O -32.0 o.a .23£+0~ 
366.Q -6".0 D.C .4Cf+'ll 
792.0 138.0 0.0 .32E-02 
79Z.C 6~. 0 0.0 .Z6E-01 
7<)2.0 0.0 0.0 .16£+0~ 
7q? e -69.0 Q.O .27E-01 
792.0 -13 f. 0 0.0 .63£-02 

12GC.O 213 ... 0.0 .37E-02 
1200.0 10 E. 7 0.0 .37E-01 
1ZC c. n iJ.~ O.tl .17["0~ 
120 c. C -10E.7 o.~ .25£+OC 
120(;.0 -213.4 0.0 .25[+00 
16CC.O 2Z4.Z 0.0 .17E-01 
160(.0 112.1 c.e .22E-D1 
160t.O O. C 0.0 .75E-01 
1600.0 -11Z.1 a.~ ."9E-!J! 
160". C -22".Z 0.0 .46£-01 

87.0 o.c 17.8 .63E-01 
87.C o. C 39 ... .4CJE-C1 

187.0 o.c 17.e .33£+00 
187.0 0.0 39 ... .30E+00 
366.0 0.0 17.8 .21£+00 
36&.0 o. a 39 ... .1G£+OO 
792.0 O. ~ 30.5 .17£+0] 
7q~. C 0.0 50.S .23E-Ol 

12t 0.0 0.0 1('.1i .98£-ill 
lzeo.o 0.0 30.5 ."1E-01 
160t.C 0.0 31.1 .S4E-01 

MAXIMUM VALUE .35E+Ol 



RU~ NtJ~flEi( 

STABILITY 
RELEAS~ HElr,H~ (~fT~RS) 

WINO OIC(ECTICN 

227 

an 
G 

Z2.6r'! 
lIS 

SAMPLE POSITICN (f1ETf..~S) 

x y 7 
37.'+ 2 f.1t c.c 
37. '+ 1 It. Z .. ,. ... -
37.4 0.0 0.0 
37.1t -1".2 ';.c. 
37.4 -28.1t O. j 
87.C 30.') 0.0 
87.~ 15.2 '.':.0 
87.~ 0.0 ~."-
87.0 -15. Z c.o 
87.0 -30.5 J.C 

187.C 6S. ~ C.Q 
167.0 32.5 ~.o 
187.0 0.0 j.O 
187.C -32.5 :.0 
16 7 .Q -65.0 'j.c 
36(,.0 64.0 1).0 
.1f>f.C 32.0 c.c 
366.0 0.0 c.o 
3(,6.0 -32.0 C .0 
366.C -64.0 ~.O 
792. C 138.0 a.G 
792.C 6'3.0 

,. ... 
I.; • 1.1 

792.0 0.0 (1.0 
7'i2.0 -6 <:. ] c.c 
7'3? C -138.0 1.0 

1?Gf. r. 213. ,. o.t: 
12~f'.O 1e f. 7 ~ • Q 
120(.0 o. t) (l.0 
120C.~ -10E.7 ~.~ 
12r~.t -213.'+ e.c 
160e.0 224.2 c.o 
1600.0 l1Z.1 1. G 
16GG.0 o.a r.~ 

l&CC.C -11Z.1 1'1.0 
16et.e -224.2 c.o 

87.0 o. a 17. >3 

87.t 0.) 3 0 .4 
187.t) ~. J 17.8 
11l 7. ~ 0.1) 39.,* 
36£-.0 1).0 17.8 
3&f..O 0.0 39.4 
792.1 G.Q 3e.s 
79?O c.o 5C." 

1200.0 O.~ 10.8 
120C.tl 0.0 30.5 
1&CO.0 0.1) 31.1 

f1A)(It-'tfM VALUE 

CONCE'4TR4TIC~ COEf='FtCIENT 

.3#\E-Ol 

.1c:,E+G~ 

.47f*00 

.21E+Ot) 

.29f:-01 

.44£-01 

.3f)E+OJ 

.55E+O~ 
• 48E .0'0 
.14f +00 
.83£-02 
.16E+0) 
.S2E+OO 
.?1E+OC 
.11E-'ll 
.33E-Ol 
.~8r-Cl 
.21f+OO 
.!zr+CJ 
.8C£-;1 
.26E-:Z 
.26E-01 
4p?t;[+C} 
.35E-Cl 
.'JOE-O? 
.S8E-02 
.~)2f-Cl 

.18f:"+OJ 

.gef. ... 0! 

.1:3E+0: 

.56E-02 

.47E-Ol 

.1bE+OO 

.73£-01 

.42£-01 

.(:(~E-Cl 

.38E+OO 

.56E+00 

.50F+C1 

.19E+O~ 

.1~E+OJ 

.JOE+~': 

.47E-~!. 

.15E+03 

.52£-01 

.12£+00 

.56E+OO 



228 

RU~ NU~8~R 8S 
STA~IlrTv G 
REl€AS£ HEIGHT (M~TERS) 2Q.Oa 
WIND OI~£CTICN l1S 

SAM~lE PQSITICN ("'ETE~S' 
X Y Z 

37.1t Z e.4 0.0 
31.4 14.Z 1.0 
3'7.4 :1.0 Q.O 
31. It -14.2 ~.o 
37.4 -28.4 0.0 
87.0 30.5 ~.O 
87.0 15.2 J.O 
87.Q 0.0 '!.o 
87.0 -15.2 ~.o 
67.C -3D.&; a.o 

167.0 65.0 0.0 
18'7. n 32.5 ~.o 
187. !) Q.O 0.0 
187.C -32.'i Q.O 
lS7.\) -65.0 0.0 
36F..;) 64. ~ 0.0 
36~,. C 'J 2.0 O.{i 
3f6.~ 0.0 0.0 
36€'.C -32. Q ~.C 
366,C -64. J 1).0 
7c;?C 13 e. 0 0.0 
792.C o c:. a l.O 
1'J? • 0 0.0 0.0 
792.0 -os.o ~.o 

792. C -118.0 0.0 
12Q r. C 213.4 1).0 
12C C • :) 10 E. 7 0.0 
1200.0 D.'.) \).0 
12~C'.O -10E.7 3.0 
120C.0 -213.4 O.Q 
160t.D 224.2 a.o 
1600.0 llZ.1 0.0 
160e.o o. ~ c.o 
l&O~.O -112.1 0.0 
16Ct'.O -2Z4.2 c.o 

67.0 c.o 17.8 
87.0 ~.o 39.4 

187.'3 0.3 17.6 
lR7.C O. a 39.4 
366.0 0.0 17.6 
3£>E.0 0.0 39.4 
7Q2.C 0.0 30.5 
792.0 0.0 50.8 

12CC.C 0.0 lJ.6 
1200.0 0.0 30.5 
1600.0 0.0 31.1 

MAXIMU"" VALUE 

CO~CF:~TRATIO~ COEFfICIENT 

.ZqE-01 

.11E+OlJ 

.3ZE+O~ 

.17E+OO 

.ZO£-01 

.48E-01 

.Z6E+D~ 

.53£+00 

.49£+00 

.10E+00 

.83E-O~ 

.1Z(+00 

.S3£+00 

.24£+00 

.13E-01 

.14E-01 

.14E+O'! 

.41£+00 

.17£+30 

.80£-;)1 

.7CE-~Z 

.27£-01 

.3SE-01 

.99E-(;1 

.70(-02 

.96E-02 

.24E-01 

.43E-Ol 

.93f-01 

.90£-02 

.64E-OZ 

.Z8E-01 

.58E-01 

.39£-01 

.58£-02 

.21E+00 

.26£+00 

.&OE+OO 

.ZSE+t!C 

.15E+00 

.56£-01 

.14£+0) 

.44£-01 

.14E+OO 

.Z4E-Ol 

.11E+01 

.60E+00 



229 

RU~ Nu~nCR gG 
STABIL!TY G 
RELEAS~ HSIG~T (~ETER~) O.C~ 

W I NO 0 I q. Eel I c tl 0 

SAMPLE POSITIC~ ('1ETE~S' CONCfNTRATICt-- COEj:"FICIE~T 

X Y 1 
37. f.t 2 e. f.t G.O o. 
37.4 14.2 Q.~ .S3E-02 
37. ,. 0.0 0.0 .32£ +0'1 
37.4 -14.2 c.~ .56E-01 
37. ,. -26.4 0.0 .:.2£-02 
8 7 .t' 30.S 0.0 .21E-:)2 
87.t: 1 r;. 2 f).0 .S5E-01 
67.~ :).0 c.c .11E.O~ 

81.C -1 S.2 0.0 .46£ .oc 
87.0 -30.S c.o .78E-Ol 

187.0 & 5.!l 0.0 .J2£-02 
187.~ 32.S a.o .9tE-0:! 
11\7.0 0.0 c.O .27£.01) 
187.3 -3~.C; 0.0 .1oE +O!l 
187.0 -&5.0 c.e .S6E-tl2 
3&6.0 64.0 ~.o .32£-02 
JEE-.t- 32.0 0.0 .ZOE-01 
36f;.C o. J 0.0 .2&E+O) 
366.0 -32.0 G.O .26E+OO 
366.12 -64.1) 0.0 .48E-01 
792.C 118. C O.G .48£-02 
192.0 69.0 ('.0 .4dE-02 
792.C 0.0 r.o .1fE+OQ 
792.J -6 <:. 0 c.o .21E-'2 
792.0 -13S,.0 c.e .12E-31 

12(H.fl 213. ,. c.o .16E-02 
120 ~ • C 10 f. 7 G.O .14£-01 
12t 0 • ~ 0.0 0.0 .16ffOO 
12(H~.t' -1t' 6. 7 0.0 .~lE-Ol 
1200.0 -213.4 C.G .11E-01 
16Ct.O 224. Z a.o .16E-02 
160G.~ 112.1 c.o .12£-01 
16CG.~ 0.0 o.~ .81E-01 
160t.O -112.1 !l.0 .70E-01 
16C.J.t -224.2 c.o .16E-02 

87.0 0.0 17.8 .62E+QO 
67.0 0.0 3'1.4 .42E+01 

187.0 0.0 17.8 .47£+00 
18'7.0 0.0 39.'t .38E+O~ 

30E,.0 0.0 17.8 .ZSEfOJ 
366.C 0.0 39.4 .S3E-01 
79?C 0.0 30.S .1S(+OJ 
1q? 0 0.0 Sl.8 .46E-Ol 

1200. t) 0.0 10.6 .13E+OO 
12GO.~ 0.0 30.5 .32£-~1 

1600.0 0.0 31.1 .11E+03 

MAXIMUM VALUE .62E+00 



RUt-. ~U"iJ~q 

STA9IL~TY 

230 

G 
~ELEAsr HEIGHT (M~T~R$' 22.6C 
Wl"O OIRECTICtJ Q 

SA 'i PL [ POSITIOJ ('1ETERS' 
'l( y Z 

37.4 2'.4 !!.O 
37.4 14.2 C.O 
37.4 C.O 0.0 
37.4 -14.? 0.0 
37. '+ -28.4 0.0 
87.0 30.5 0.0 
87. C 1 t;. 2 Q.O 
A7.C 0.0 C • C 
87.0 -15.2 'J.O 
A7.C -30.5 0.0 

187.0 6s.e 0.0 
187. r 32.5 I) • J 
187.~ o.c 0.1) 
187.1 -32.5 0.0 
187.0 -65.0 C • 0 
36(,. ( 64. t) a • G 
3 f) f . • ~ 32.0 ".0 
36f::.~ 0.0 1l.0 
3('~).C -32.0 a .0 
36F!. C -64. C c.o 
792.0 138. a 0.0 
7Q? C O~. 0 O.G 
79~. 0 0.0 O. 0 
79'1.0 -6 <:'. a J.O 
79'(.3 -13e.O ~.o 

120(.( 213. '+ G • a 
12J(l.O 10 £:.7 C.il 
120C.O 0.0 C.O 
!. 2C ( • Q -10 E. 7 o. a 
12C C • 0 -213.4 0.0 
16Cf.O 22le.2 Q.O 
loGO. G 112.1 3.0 
1£)00.0 o. a c.o 
16C C • ~ -112.1 0.0 
160G.C -224.2 0.0 

87.0 0.0 17.8 
87.0 0.0 3<:3.4 

187. r. O.l 17.8 
187. C C.o 3<:3.4 
366.0 0.0 17.8 
366. G C.o 39.4 
7QZ.O C.O 3e.5 
1'3? , 0.0 se.s 

12C ~ • G Q.O IJ.A 
120(l./) G.O 30.5 
1600.0 0.0 31.1 

MAXIMUM VALUE 

CONr.C:~TRATICt- COEF'F!CI(NT 

.'.5[-02 

.58E-C2 

.&4£-02 

.S8E-02 

.51[-02 

.51E-02 

.6'. E - 0 2 

.11E-Ol 

.13E-Ol 

.45E-02 

.J8E-J2 

.3gE-02 

.53£-01 

.13£ .. 01 

.38E-02 

.31~E-cr2 

.14[-')1 

.74(-01 

.56[-01 

.83E-02 

.51E-~2 

.83f.-02 

.12E.+OO 

.1~E-01 

.58(-02 

.6 '.E-C3 

.12f-01 

.12EtOJ 

.37E-Cl 

.56E-~2 

.38E-02 

.13E-01 

.48E-Jl 

.4fJ£-01 

.19E-02 

.21E.00 

.64£+'0 

.2tlE+QJ 

.59E+0~ 

.23E+QC 

.49[-01 

.19£+0':1 

.61£-01 

.16£+0: 

.'+Of-01 

.12E+00 

e64E+OO 



RUt- NUt-'~ER 

STA:lIlTTY 
RELEASE HSIG~T (METERS) 
WINO O!RECTICN 

231 

9$ 
G 

Z<l.OC 

" " 

SAMPLE PO ~I T I eN (M£TE~S. 

X Y l 
37.4 2 f. 4 l.O 
37.4 11t.~ J.O 
17.4 0.3 t. ~ 
3 7 .4 -lit • .? Q.u 
37.4 -28.4 ').0 
87.0 30.5 0.0 
87.0 15.2 0.0 
87. C 0.0 ~.o 

87.0 -15.2 D.C 
87.0 -30.5 c.o 

187.0 65.0 c.c 
1'3 7 .C 32.5 ~.~ 

187.C Il.t 'l ". • v 

18 7 .C -32.5 ~. C 
11\7.0 -65.0 '!.O 
36F=-.C 64.0 :l.G 
3flf.C 32.0 ~ • 0 
36;".0 0.0 J.C 
36F-.O -32. a :l.0 
366.Q -&4.0 .) • C 
792. C 13~. :1 1.0 
7~2.Q 69. !) o.~ 

79~.O 0.0 :.0 
1<32. C -69.1) c.o 
79'::.C -1l8.l r.o 

12C~.C 213.4 C.O 
120:~.1) 10 E. 7 J • a 
120':.0 0.0 0.0 
12CC.O -10 f. 7 C.Q 
12C~.( - 213. 4 0.0 
16CC.t 22lt.2 G.~ 
If:(:.1J 112.1 0.0 
16tt.O 0.0 0.0 
160t.( "112.1 C.r. 
I6Ce.:) -224.2 ~.G 

87.C 0.0 17.8 
"7.0 Q.O 3'3.4 

lR7.) o. a 11.~ 

tB7.C 0.3 39.:" 
366.~ o. J 17.8 
3f6.0 0.0 3'3.4 
792.0 o. Q JO.') 
7<32. r. 0.0 sa.a 

12(:(;.il 0.0 10.6 
I2C C • C c.o 30.5 
160C.0 0.0 31.1 

HAXIHIH1 VALUE 

C:JNCENT RA T I o~, COE~FICIENT 

.38£-02 

.32E-Q2 

.32E-32 

.32E-:'? 

.32£-02 

.32E-02 
• J 2E - n 2· 
.32E-02 
.38£-02 
.32£-02 
.32E-02 
.32E-02 
.18E-Ol 
.83£-02 
.32E-~2 
.32E-~2 
.83E-02 
.27£-01 
.3£:-[-01 
.58£-1)2 
.32£-02 
.38[-0: 
.79£-01 
.2'3(-01 
.32£-:2 
.3?r.-~2 
.64E-J2 
.BeE-01 
.29[-:)1 
.1~f-Cl 

.18E-01 

.17E-01 

.19£+00 

.18E4J: 

.32E-J2 

.11E+OO 

.~H'E"·O~ 

.1St foe,: 

.76Efr:;r. 

.19Efoa 

.12£+00 

.22E+on 

.81E-\)1 

.17£+Q: 

.3SE-Ol 

.12E+00 

.9&E+OO 
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