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TASK ORDER 2

DAND-17-88-C-8141

BLAST OVERPRESSURE STUDIES WITI ANIMALS AND NAN

SUBTITLE: NONAUDITORY EFFECTS OF COMPLEX BLAST WAVE8 ON SHEEP IN

THREE DIFFERENT ENCLOSURESI
INTRODUCTION

This report describes the results of studies undertaken to

I establish the damage-risk criteria for non-auditory blast injury

for personnel exposed to complex blast waves. Sheep were used to

3 determine the non-auditory injury levels associated with various

resonant blast waveform intensities generated in three different

I enclosure volumes. The studies were conducted by EG&G Special

Projects at the Blast Overpressure Test Site, Kirtland AFB, NM.

Background

Previous auditory and non-auditory damage risk criteria have

I been based on exposure of soldiers to approximately ideal blast

waves. Tolerance to these ideal blast waves depends upon the peak

overpressure and the positive phase duration of the overpressure.'

However, the actual exposure environment in many situations is of

a more complex nature. For example, the back blast of a large

I caliber weapon fired from an enclosure produces a reverberant wave

1
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that may cause a variety of biological effects. They may range I

from transient auditory effects to gross hemorrhagic changes in the

lungs, upper respiratory tract, and gastroenteric tract. The

extent to which these effects are exacerbated by the complexity of

the reverberant wave has not been adequately defined.

Swedish investigators found that complex blast waves resulting I
from firing a recoilless weapon from inside an enclosure produce

lung injury in rabbits at one-fifth the peak overpressure required

for a simple wave. 2 It was suggested that the frequency content of

the complex wave matched the natural frequency of the rabbit's

thorax resulting in injury at peak overpressures as low as 40 kPa. I
Further studies were conducted to determine if resonance I

effects could be demonstrated in a complex wave environment with

a larger animal species. 3  Anesthetized sheep were exposed to bare I

C-4 charges detonated inside the passenger compartment of an M59

armored personnel carrier (APC). The compartment volume was 8.7 I

m3 . The results demonstrated that there were more severe injuries

to the respiratory tract, lungs, and gastroenteric tract in

subjects exposed to 227- and 454-g charges inside the APC than to 3
the those subjected to the same conditions in the open. In

addition, it was found that sheep at either the 0.9- or 1.2-m 3
ranges sustained about the same amount of injury even though the

incident overpressure varied by a factor 2. I
A limited number of tests were conducted in a 17.3 m3 (3.0 x I

2.4 x 2.4 m) bunker.4 A total of 18 sheep were subjected to single

explosive events at various locations inside the chamber. All 3
23



I animals were anesthetized during testing and maintained in that

state until necropsy from 1 to 3 hours later. They were exposed

two at a time at 0.9, 1.2 or 1.4 m from a 227-,454- or 1361-g

charge detonated at a 1.2-m height-of-burst. All charges were

initiated in the center of the chamber. The blast vented through

an 82.6 x 15.2-cm opening at the base of the bunker door. For each

exposure, the subjects were placed in cotton webbing harnesses and

suspended vertically from the ceiling at a height of 1.2 m from the

floor as measured to their xiphisternums. They were oriented

right-side-on to the charge except for two tests in which the

I animals were face-on.

Six additional sheep were also exposed three at a time

outdoors on a concrete pad to 454-g charges detonated at a 1.2-m

3 height-of-burst to compare to the injury levels sustained by the

sheep blasted in the bunker. On each test, two sheep were

3 suspended vertically 1.2 m from the pad and oriented right-side-on

at 0.9 or 1.2 m from the charge by means of an overhead pipe-frame-

rigging. The third sheep was placed against the concrete pad with

its right side 0.9 m from the charge to simulate a subject against

the wall of the bunker.

Pressure-time histories were recorded at two locations during

each explosive event using a freefield gauge and an instrument

cylinder fitted with four transducers at 90 degree intervals around

3 its midsection. One of the sheep was also instrumented with one

intraesophageal gauge and one external gauge mounted on its right

3 side at 1.2 m from the ground.
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There were negligible amounts of damage in the animals exposed

to 227-g charge detonations. The lung/body weight percentages

ranged from 0.74 to 0.94. The sheep subjected to 454-g C-4

explosions sustained blast lesions to the upper respiratory tract, I
lungs, and G.I. tract out to the 1.4 m range. Overall there were

significant amounts of upper respiratory tract and G.I. tract

injury at all ranges for the bunker sheep and generally more 1
extensive than that seen in the subjects exposed outdoors. This is

particularly true for those that were at the 0.9 and 1.4 m ranges

in the chamber. In the enclosure, lung/body weight percentages

ranged from 0.75 to 1.04 with the extent of the lung hemorrhage I
becoming less severe with increasing range. The range of 0.87 to

1.02 for the sheep blasted outdoors was essentially the same as the

range recorded for the sheep in the enclosure. It is interesting 3
to note that on all the 454-g charge detonations in the enclosure,

the peak intra-thoracic pressures recorded were approximately the I
same whether or not the animals were 0.9 or 1.2 m from the

detonation and more than a factor of three higher than those

recorded for the same ranges outdoors. They ranged from 237.4 to

252.3 kPa for four shots in the bunker whereas the peak values for

the two sheep monitored at 0.9 and 1.2 m outdoors were 68.9 and I
57.9 kPa respectively. Lung lesions did tend to be bilaterally

distributed in the bunker animals whether they were against a wall

or not and in the animals outdoors laying on the concrete. Whereas i

the lung hemorrhage was confined to the right lung exclusively in

the sheep exposed right-side-on to the explosion outdoors in the 3
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U freefield. The two animals exposed to the 1361-g explosion

sustained extensive amounts of injury and were killed by the blast.

The lung/body weight percent for the sheep that had been 0.9 m from

the blast was 2.80 and the value for the one that had been at 1.2

m was 2.29. There would be no lethality associated with detonating

the same weight of charge in the open at the same ranges.

I The results of this study suggested that for small charges

detonated in the center of a chamber, the amount of lung hemorrhage

produced was primarily dependent upon the "incident" wave even

though the reflected shocks had the additive effect of increasing

I the ITP by a factor 3 or more. The upper respiratory tract and

gastroenteric injuries extending cut to 1.4 m without a change in

severity in the enclosure animals indicated that there was also an

interaction between reflected waves and the various gas volumes in

the gut and upper respiratory tract. The bunker collapsed during

subsequent tests precluding any further use of the structure.

A variable volume all-steel enclosure was constructed to

replace the collapsed bunker. This report is the result of studies

I conducted in the variable volume all-steel enclosure incorporating

two protocols. The first protocol included two interim reports.5 , 6

There was a review of the literature which compared the effects of

classical Friedlander waves with complex blast waves entitled

"Effects of complex blast waves literature review" and a data

report of the pathology results from the 3.05 x 2.44 x 2.44-m

enclosure configuration. The second protocol was designed around

4.88 x 3.05 x 2.44-m and 3.05 x 1.52 x 2.44-m chamber sizes as well
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as some orientation effects experiments done in the freefield to

compare with the enclosure results. It also included a data report

of the pathology results from these two chambers and the freefield

experiments. I

OBJECTIVESI

There were seven basic objectives to this report.

1. To determine if the pressure-time parameters recorded in

a chamber are altered when the volume and geometry of

the chamber is changed by the addition of animals.

2. To determine injury levels as a function of range and I
charge weight in sheep exposed to single bare H.E. charge

detonations in a 3.05 x 2.44 x 2.44-m enclosure for

correlation with specific parameters of the complex blast

wave.

3. To compare the injuries produced by a single bare charge I
detonation to those caused by the pressure-time patterns

generated by the simulation of a jet from a shaped charge

penetrating an armored vehicle.

4. To investigate the relative importance of the quasi-

static pressure rise component of complex waves in I
producing trauma by varying the vent area of the

enclosure from one of the charge-target configurations

of objective 1.

5. To determine injury levels as a function of range and

charge weight in sheep exposed to single bare H.E. charge

6
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detonations in a 4.88 x 3.05 x 2.44-m enclosure for

correlation with specific parameters of the complex blast

wave.

6. To determine injury levels as a function of range and

charge weight in sheep exposed to single bare H.E. charge

I detonations in a 3.05 x 1.52 x 2.44-m enclosure for

correlation with specific parameters of the complex blast

wave.

7. To correlate the results from the various enclosure

volumes with those from other studies to determine the

I extent of the relationship of blast injury level to

charge weight and enclosure volume.

I METHODS

The same basic approach was used throughout the study. Sheep

I were exposed at various distances from bare, spherical charges of

C-4 explosive detonated at a 1.22-m height of burst, as measured

to the center of the charges, inside the variable volume all-steel

enclosure illustrated in Figure 1 or outdoors on a concrete pad.

Two to three sheep at a time were placed in cotton webbing

harnesses and suspended 1.22-m from the floor of the chamber or

the concrete pad as measured to the xiphisternum. Except for the

variations which will be noted, all tests were done with the sheep

right-side-on to the blast.
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Protocol One I
Objectives 1, 2, 3, and 4 were addressed during protocol one.

All of the tests were conducted with the enclosure configured to

its 3.05 x 2.44 x 2.44-m (18.2-m-3) dimensions.

Objective 1. Pressure-Time Parameters I
The pressure-time environment was recorded without animals 3

for each of the configurations illustrated in Figures A-1 through

A-19 of Appendix A and charge weights indicated in Table 1 for

comparison to the waveforms produced when the sheep were placed in

the chamber. There was some concern that the rate of rise of the I
quasi-static pressure and maximum pressure achieved might change 3
significantly with introduction test animals.

Objective 2. InIury Levels

Three conditions of charge placement were used for which the I
inertia vents were allowed to open as the quasi-static pressure

rose in the chamber.

These tests provided the baseline dose-response data for

correlation with specific parameters of the complex blast waves

and were designed to establish the relative importance of subject 3
location with respect to the walls of the chamber in injury

production. I
Pressure-time parameters were measured at points that 3

corresponded to animal positions on each shot. Gauge and/or animal

locations were varied from configuration to configuration. 3
8 3
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Condition 1. Charaes in Center of Room

As indicated in Table 1, the bulk of the experimental effort

I was done with the entry door closed, inertia vents unlocked, and

the explosives detonated in the center of the room. Seven

different charge-target geometries, illustrated in Figures A-1

through A-7 (configurations A-1 through A-7) of Appendix A, were

used to subject 72 sheep to blasts at ranges of 0.91, 1.22, and

1.43 m and various locations from 114-, 227-, 454-or 907-g

explosive detonations. There were six animals per range for a

I total of 18 at each charge weight.

Condition 2. Charges in the Corner

The complex waves that were generated from the center of the

chamber were varied by initiating the explosions in one corner of

I the enclosure as illustrated in Figures A-8 through A-12

(configurations A-8 through A-8/5) of Appendix A. As indicated in

Table 1, a total of 18 sheep were exposed three at a time at 0.91,

2.01, and 2.99 m, respectively from individual detonations.

Fifteen of the animals were exposed to 454-g C-4 blasts and three

I were subjected to 907-g blasts.

I Condition 3. Charges Against Wall

Another variation in complex wave shape was achieved by

initiating 454-g explosives against the midpoint of the short wall

of the enclosure as illustrated in Figures A-13 through A-15

I9
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(configurations A-8 through A-8/5) of Appendix A. Pressure-time !

contours and sheep injury levels were recorded at 1.71 and 2.71 m

in addition to those at 0.91 m. As indicated in Table 1, a total

of 18 subjects were tested three per shot at each of the above i
ranges.

As seen in the figures, the sheep at 1.71 and 2.71 m were not

right-side-on to the explosion. These charge-target configurations

were used in the following jet simulation experiment in which all

of the subjects were at least partially side-on to one of the

charges. This allowed a direct comparison of the injuries

sustained from a unilateral complex wave exposure to those incurred I
from a bilateral insult.

Objective 3. Jet Simulation

The jet produced by a high explosive antitank round produces

a complex blast overpressure environment as it passes through an I
armored vehicle or an enclosure by creating explosions at both its

entry and exit points. As illustrated in Figures A-16 and A-17

(configurations A-10 and A-17) of Appendix A, these events were

simulated by exploding two C-4 spheres, each centered against a

wall and directly opposite each other at either end of the chamber. I
As presented in the Table 1, 12 sheep were subjected two at a time

to two 227-g C-4 spheres detonated simultaneously or to a 227-454-

g charge combination detonated simultaneously. Both arrays were

initiated electrically with Reynolds RP-830 exploding bridge-wire

detonators. For each shot, one sheep was in a corner at both 0.91
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I or 2.71 m from the C-4 depending upon which charge was used as a

3 point of reference. It was right-side-on to the explosive at 0.91

m and face-on to the one at 2.71 m. The other subject was placed

with its back against the wall equidistant at 1.71 m from the two

charges.

Objective 4. Quasi-Static Pressure Elimination

As indicated in Table 1 and illustrated in Figures A-18 and

A-19 (configurations B-9 and B-9/2) of Appendix A, two tests with

three animals each were conducted to estimate the importance of

quasi-static pressure rise in injury production. The inertia vents

and chamber door were left open to eliminate the quasi-static

pressure. The results from these tests were compared with those

3 from configurations A-9 and A-9/2 in which the vents were left

open.

i Protocol Two

Objectives 5, 6, and 7 were addressed during protocol two.

i The majority of the tests were conducted with the enclosure

configured to chamber sizes of 4.88 x 3.05 x 2.44 m (36.3 m^3)

I and 3.05 x 1.52 x 2.44 m (11.3 m^3). A limited number of animals

were also exposed to blast outdoors in the freefield for comparison

with the results obtained in the 4.88 x 3.05 x 2.44-m room. They

3 were also done to demonstrate the extent that orientation with

respect to the blast wave influences animal response.

I
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Objectives 5 and 6. Injury levels

All tests were done with the entry door closed, inertia vents

unlocked and the explosives detonated in the center of the room.

Condition 1. 4.88 x 3.05 x 2.44-m Room

As indicated in Table 2, 75 animals were tested in the

4.88 x 3.05 x 2.44-m chamber. Figures A-20 through A-25

(configurations C-1 through C-1/4) of Appendix A illustrate the

relative positions of the sheep and pressure-time gauges with

respect to the charge. There were five shots and five sheep per

exposure distance for a total of 15 subjects per explosive weight.

The exposure distances were 1.22, 2.13 and 2.44 m from 57-, 113-,

454-, 907-, and 1361-g C-4 detonations. The positions of the

freefield gauges and instrumentation cylinder were varied from

shot-to-shot to facilitate correlation of injury level with the

pressure-time environment.

Condition 2. 3.05 x 1.52 x 2.44-m Room I
As indicated in Table 2 another 45 sheep were used in the

3.05 x 1.52 x 2.44-m chamber. Figures A-26 through A-29

(configurations D-1 through D-1/4) of Appendix A illustrate the I
relative positions of the sheep and pressure-time gauges with

respect to the charge. Fifteen subjects each were exposed to the

detonations of three different weights of explosives at three

different distances. C-4 spheres weighing 113, 227, and 454 g

were exploded at exposure distances of 0.91, 1.2, and 1.4 m. As I

12
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in Condition 1, the positions of the freefield gauges and

instrumentation cylinder were varied from shot to shot to

facilitate the correlation of the pressure-time histories with

injury levels.

I Condition 3. Freefield orientation effects

3 As indicated in Table 2, an additional 22 sheep were exposed

to blast outdoors in the freefield on a concrete pad. The

3 relative positions of the sheep and pressure-time gauges with

respect to the charge are illustrated in Figures A-30 through A-35

n (configuration C-2 through C-7) of Appendix A. Twenty animals were

exposed two-at-a-time in one of five different orientations 1.2 m

from a 1361-g explosive detonation. Four animals each were tested

3 right-side-on, left-side-on, face-on, back-on and at 45 degrees

with respect to the detonations. Two additional animals were

3 exposed right-side-on at 2.44 m from a 1361-g explosion. Both the

sheep and the charges were suspended 1.22 m from the concrete to

simulate the 4.88 x 3.05 x 2.44-m enclosure configurations.

Objective 7. Loading Density Comparisons

* The blast injuries sustained in the three enclosures were

correlated with the charge weight required to produce a particular

level of injury in a given enclosure volume. These results were

compared with those obtained from previous studies. 7

1
n 13
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Test Enclosure I
As illustrated in Figure 1, the basic test structure was a

4.88 x 3.05 x 2.44-m rectangular box with a bolted-on, two piece,

removable roof. It was constructed from 2.5-cm-thick steel plate I
surrounded by a framework of 25.4-cm, wide-flange I-beams set on

61-cm centers. Instrumentation ports were placed at the base of

two walls to allow insertion of shielded gauge lines up to 2.5 cm

in diameter. There were also transducer ports in the center of at

least three of the four walls for each configuration.

The volume of the enclosure was changed by either moving or

removing a partition wall on the inside of the enclosure. Three I
different enclosure sizes were used during the study and designated

as configurations A, B, C, and D. For configurations A and B the

chamber was 3.05 x 2.44 x 2.44 m (18.2 m^3), for C it was changed

to 4.88 x 3.05 x 2.44 m (36.3 m^3), and for D it was 3.05 x 1.52

x 2.44 m (11.3 m^3). A turbine ventilator was mounted on one of I
the roof sections. The ventilator was fitted with a blast valve

that was closed during an explosive event. The valve was opened

and the ventilator fan turned on after an explosion to exhaust the

hot gases and smoke. This same roof section was also fitted with

a 174 x 30-cm inertia vent that was covered by two 79 x 42-cm- I
weighted doors. Quasi-static pressure rise was regulated by

restricting the venting rate, which was done by varying the mass

of the doors, each of which weighed 161 kg for these experiments.

I

I



I

a Animal Care

Female Columbia-Rambouillet cross sheep having body weights

of approximately 41 to 50 kg were used throughout the study. They

I . were treated for endoparasites and their ears were sprayed with

tick pesticide four days after arrival at the laboratory outdoor

pens. The drinking water was also treated with terramycin powder

3 at a rate of 0.6 g/liter for 2 weeks to help reduce the incidence

of pulmonary complications.

* The animals were maintained in one of four outdoor pens each

of which had a portion with an overhead cover. One to two weeks

I prior to testing, the subjects were sheared in groups of 6 to 10,

given a second application of tick spray, and moved to an indoor

holding facility. They were kept in groups of 4 to 6 in pens with

3 wood shavings on the floor. Food pellets were provided at a rate

of 1 kg/head/day. Water was available ad libitum. Each test

I animal was fasted a minimum of 18 hours before a test.a On the morning of a test, the animals were harnessed, weighed

and given a otoscopic examination to remove any obstruction from

the ear canals prior to transport to the test site. The ear or

ears that were to be protected were blocked with a selected

I earplug. Each sheep received a preanesthetic intramuscular (IM)

injection of atropine sulfate (0.44 mg/kg) and xylazine (0.22

mg/kg) and was placed in its test position approximately 15 minutes

prior to blast exposure. At 5 minutes before the test, each was

anesthetized with an IM injection of ketamine hydrochloride (11

3 mg/kg) then exposed to blast.8,9
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Pathology Icoring

The subjects were not allowed to recover from anesthesia.

Starting at approximately one hour after blast exposure, one sheep 3
at a time was given an IM injection of ketamine hydrochloride (22

mg/kg), exsanguinated by severing the jugular veins and carotid I
arteries, and necropsied. Each animal was assessed for injuries 3
using an alphanumeric scoring system. External lesions, fractures,

burns, and trauma to the pharynx/larynx, trachea, lungs, heart, 3
hollow abdominal organs, and solid abdominal organs were assigned

individual numerical scores based on the severity of the lesion. I
The various lesions were also graded trace, slight, moderate, or I

extensive depending upon their severity. For example, the

pharynx/larynx, trachea and lung lesions were graded negative for I
no injury, trace for minimal petechial lesions, slight for small

isolated hemorrhages, moderate for areas of confluent hemorrhage I
and extensive for large areas of deep confluent contusion involving g
more than 30 percent of the organ. In some extensive upper

respiratory tract cases, hemorrhage and edema reduced the lumen

diameter of the organ making it difficult to breath. In subjects

with extensive lung hemorrhage, confluent parenchymal hepatization I
with bleeding into the bronchi and trachea was present. The

gastrointestinal (GI) tract was scored negative for no injury,

trace for minor contusions with intact mucosa with no more than two 5
gut layers or two organs involved with the contusions distributed

over an area of less than 10 cm2 , slight for scattered contusions 3
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generally distributed over an area of 10 cm2 with mucosal

ulcerations, moderate for multiple transmural contusions with

mucosal ulcerations encompassing more than 10 cm2 surface area, and

extensive for large areas of transmural contusions with concomitant

perforation of the gut wall. Solid intra-abdominal organ injuries

were graded negative for no injury, trace for small subcapsular

3 contusions or hematomas involving less than 10 percent of one or

two organs, slight for subcapsular contusions or hematomas

* involving less than 30 percent of one or more organs with slight

tears in the organ possible, moderate for deep tears in the liver

and/or maceration of the spleen with up to 60 percent of the organ

3 damaged, and extensive for deep tears in the liver and/or

maceration of the spleen with more than 60 percent of the organ

traumatized.

The alphanumeric pathology scoring system for the most

commonly injured nonauditory organs is listed as follows:

Pathology Scoring System

Severity Luna Phx/Lyg Trachea GI Tract Intra-abdominal

3 Negative 0 0 0 0 0

Trace 1-4 1-4 1-4 1-4 1-4

I Slight 5-21 5-16 5-18 5-18 5-18

Moderate 22-36 17-22 19-28 19-28 19-28

Extensive 37+ 23+ 29+ 29+ 29+

Maximum 64 60 55 48 44
Possible.
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The ears were evaluated based upon the percentage of eardrum

ruptured. An additional numerical score was given for each ear for

the amount of eardrum damaged and ossicular chain involvement.

Each individual injury score was divided by its preassigned I
maximum possible score to arrive at a severity of injury ratio for 3
that organ or system. The presence or absence and the extent of a

pneumothorax, hemothorax, hemoperitoneum, coronary air or cerebral 3
air were summed and added to the sum of the ratios. The resulting

value was then multiplied by 1 or 2 depending upon whether the I
subject was a survivor or fatality to arrive at an adjusted 3
severity of injury index by excluding the ear damage values from

the sum of the ratios. Lethality would probably have been higher 3
had the subjects been held for 24 hours after exposure. Some of

the surviving test subjects sustained significant solid organ I
damage with concomitant hemoperitoneums and would probably have 3
died overnight. I

Instrumentation

Piezotronics (PCB) Model 102M152 or Model 102M165 I
piezoelectric pressure transducers as well as the instrumentation

cylinder, provided by the Walter Reed Army Institute of Research

(WRAIR) were used during the study. The instrumentation cylinder 3
was fitted with four ablative coated PCB Model 102M125 gages at 90-

degree intervals around its circumference and at the midpoint of 3
its long axis. The 102M152's and 102M165's were used as side-on

free air gauges mounted vertically with their sensing elements

18I



U pointing face-up or mounted face-on in one to two of the enclosure

walls. A 1- to 2-mm-thick layer of temperature resistant, high

vacuum grease impregnated with charcoal was coated on the sensing

element of each of the free air gauges before each shot to

mitigate any thermal or flash effects. Signals from the

transducers were passed out of PCB inline voltage mode followers

into power conditioners through Tektronix Model AM502 differential

amplifiers unfiltered. Unfiltered signals were simultaneously

recorded on an Ampex Model PR2230 dc to 80 khz FM tape recorder and

digitized over 13 of 15 segments of 8k data points each at a 4

microsecond sample interval with a Pacific Instruments data

acquisition system operating in conjunction with a Compaq Desk Pro

Model 386/20e personal computer. The first two segments of the 15

were used to establish the baseline for the data array. The analog

tape was kept for archival purposes. The digitized data was

I stored on 20 Mbyte Bernoulli disk cartridges and 1.4 Mbyte floppy

disks for analysis using the blast data acquisition and analysis

software developed for EG&G by Professional Computer Consultants.

The data stored on the 1.4 Mbyte floppy disks was also sent the

WRAIR for further analysis.

Data Analysis

Injury levels in terms of damage to specific organs and

adjusted severity of injury indices were listed as a function of

range and charge weight in the three enclosures and correlated with

specific parameters of the complex blast waves of the type
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illustrated in Figure 2. The blast analysis program calculated and

generated a printed report of the various correlates from the

pressure-time data recorded during each test. The parameters

included in this report were the following: 3
1. Maximum Peak Pressure (Pm). The entire waveform was

scanned to find the positive peak pressure in the data

array as well as the time to peak. 3
2. Maximum Imgulse (IMx). The maximum impulse was

determined by integrating the complex wave to the point

in time that the maximum value of the pressure-time curve

was reached. I
3. Smoothed Peak Pressure (Pm). A smoothing routine was 3

used to recalculate each pressure-time data array to

emphasize the pressure associated with the maximum energy 3
relative to the total duration of the reverberant wave.

A 351 point fixed-size moving window which corresponded I
to a 175 point half window on either side of the data

being operated on was used to derive PM. The resulting

P. represents the peak value of the smoothed pressure- 3
time history. Figure 3 illustrates the effect of the

smoothing routine on Figure 2. 3
4. Averaqe Peak Pressure (P 20 ). The average pressure was

determined by summating the pressure pulses that exceeded

twenty percent of Pmx and dividing the sum by the number

of pulses over the first 50 ms of the pressure-time

recording. The resulting P20 is a square wave with a 3
20
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I duration of tI to t, corresponding to the time interval

between the first and last pressure pulse measured.

5. Average Impulse (120). The average impulse was calculated

j by taking the P20 square wave calculated above and

multiplying it by the duration (t, - t1) arrived at in

item 4 above.

6. Effective Impulse Power (EIP). The effective impulse

power or energy in the first 20 ms of the complex

reverberant wave was determined by taking the integral

of the pressure squared over the first 20 ms of the

pressure-time recording from to to t20

I RESULTS

The experimental results from the two protocols were

incorporated to facilitate presentation and are presented in the

order of the objectives listed above. All of the tabulated

pressure-time data are listed in Tables B-1 through B-51 of

Appendix B. They are arranged in terms of enclosure size, gauge

type, range and ascending order of charge weight within a table.

Tables B-1 to B-14 are instrumentation cylinder pressure-time

summaries for configuration A and B animal tests. Tables B-15 to

B-25 relate to the "calibration shots" done without animals in the

chamber. Side-on free air gauge summaries for configurations A and

B with and without animals are listed in Tables B-26 to B-37. Wall

gauge pressure-time values for configurations A-9 to B-9/2 with and
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without sheep are given in Table B-38 and B-39. Animal gauge U
measurements for configurations A-1 to B-9/2 are tabulated in Table

B-40. Configuration C and D instrumentation cylinder summaries for

the animal tests are given in Tables B-41 to B-45 and Tables B-46 3
to B-50 respectively. The orientation experiment calculations are

listed in Table B-51. The pathology data sheets which include the I
eardrum rupture evaluations are presented in Tables C-1 through g
C-2 of Appendix C. Tables 3 and 4 are summaries of the pressure-

time measurements and pathology data from Appendices B and C. 3
Table 3 relates to the protocol one results and Table 4 to protocol

2. These data are presented in terms of enclosure size, range, and I
ascending order of charge weight. Pmax, Psm, and EIP are listed for

each group.

For this study the average blast load on the instrumentation 3
cylinder for a given position in any of the enclosures or in the

freefield was considered to be the blast dose to an animal exposed I
in the same equivalent location.

In most cases the average pressure-time values were calculated

from the two side-on (numbers 1 and 2) and one back-on (number 4) 3
of the instrumentation cylinder for each configuration, charge

weight and range for correlation with the severity of injury 3
indices of each exposure group. If there was more than one data set

per location and configuration they were averaged together. The I
cylinder pressure-time values were also compared to the lung weight 3
percent of body weight data from the 3.05 x 2.44 x 2.44-m

enclosure. Gauge 3 of the instrumentation cylinder, was directly 3
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face-on to the blast and the amplifier gain was set low to

accommodate the reflected spike. The resulting records were of

little value because of the poor resolution and were not used.

There were a few exceptions in which gauge three was not directly

facing the charge ( configurations A-9/2, A-10/2 and B-10/2) and

in these instances it was included in the average.

Pressure-Time Parameters

3 The instrumentation cylinder pressure-time data recorded in

the 3.05 x 2.44 x 2.44-m enclosure for configurations A-1 through

3 A-8/5 are presented as Table 5. Maximum and smoothed peak

pressures as well as the maximum impulse values for shots with and

without animals were listed side-by-side and grouped in ascending

3 order of range and charge weight for configurations A-i through A-

7 for comparison. The data for the 454g detonations from

3 arrangement A-8 and A-8/3 through A-8/5 were listed according to

range. A linear regression analysis along with t-tests of

significance of linearity and degree of correlation between x and

y variables was done on the maximum press,,re values for each group

since they appeared to have the most scatter of the three listed

3parameters and are given in Table 5 also. There was little or no

difference between the two sets of Pmax values except at the 1.22-

m range. Most of the variability in the 1.22- m data was caused

by the gauge that was against the wall and would have been little

affected by an animal in the immediate vicinity of the

instrumentation cylinder.
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Injury Level Correlations

For the convenience of discussion, objective two of protocol 3
one and objectives five and six of protocol two were grouped

together under one heading. Linear regression analyses were done

to correlate the severity of injury indices (SI) and the lung 3
weight percent of body weight data in two cases with the various

calculated pressure-time parameters from the three enclosures.

Second order polynomials were derived to fit lines to the data

points. The residual sum of squares, SS(res), were also calculated I
for each data set to indicate how well the equations for the lines

explained the relationship among the variables. Additional simple

regression analyses along with t-tests for linearity and x,y 3
correlations were done to establish the levels of significance of

the measurements. I

3.05 x 2.44 x 2.44-m Enclosure I
The severity of injury indices, pathology scores and the lung

weight percent of body weight data along with the corresponding

Pmax, Psm and EIP values for each group are presented in Table 3. 3
Of the six pressure-time parameters (Pmax, Psm, Imax, P201 120 and

EIP) chosen to correlate with the severity of injury indices Pmax, I
Psm, and EIP fit the best and are illustrated in Figures 4, 5 and 3
6. All three plots demonstrate significant linearity and x,y

correlation and are statistically quite similar. There was so much I
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I scatter associated with the lung weight measurements, that only the

* data points and the control lung weight percent body weight line

are illustrated in Figures 7 and 8 for Psm and EIP respectively.

I
3 4.88 x 3.05 x 2.44-m Enclosure

As described above, the severity of injury indices, pathology

scores, and the lung weight percent of body weight data along with

3 the corresponding Pmax, Psm, and EIP values for each group are

listed in Table 4. The regression analyses for Pmax, Psm and EIP

3 are illustrated in Figures 9, 10 and 11 respectively. The severity

index versus EIP plot is a better fit of the data than the Pmax or

Psm comparisons. There were lethality reversals associated with

3 both Pmax and Psm but not with EIP.

The injury evaluations from Table 4 for the sheep exposed to

3 1361- g charge detonations in different orientations in the

freefield were compared to data from the same table for sheep

I exposed to the same charge weight detonations in the enclosure.

3 This comparison is presented in Table 6. The most obvious

difference between the sheep exposed in the enclosure and those

3 animals exposed in the freefield to 1361- g charge detonations was

that two of five and five of five of the animals exposed at 1.22

I and 2.44 m respectively in the enclosure were killed and all of the

freefield exposure animals survived. The Psm exposure doses

produced by the 1361- g charge detonations were from 3 to 10 times

higher at 1.22 and 2.44 m respectively in the enclosure than in the

25



I

freefield at the same ranges. The Scheffe' probability matrix

derived from the one-way ANOVA of the severity indices indicated

that exposure orientation exerted only a weak influence on animal

response. This lack of influence is surprising but may be due to 3
the small sample sizes and scatter in the data.

3.05 x 1.52 x 2.44-m Enclosure

Severity of injury indices, pathology scores and lung weight

percent of body weight values are presented in Table 4. The

regression analyses for Pmax, Psm and EIP are illustrated in

Figures 12, 13 and 14. The severity indices versus EIP plot is a

slightly better fit for the data than the Pmax or Psm comparisons.

The distribution of EIP values as a function of range is more

consistent. 3

Combined Enclosure Analyses 3
Findings for the severity of injury index versus Pmax, Psm,

and EIP from the three different rooms were then grouped together

and analyzed in terms of individual data points and mean values.

The resulting regression analyses of the grouped means are

illustrated in Figures 15, 16 and 17. In these comparisons, the 3
severity indices plotted as a function of Psm appears to be the

better fit for the combined volumes although all three demonstrate

significant linearity and x,y correlation. The Pmax and EIP plots

allow non-lethality at extremely high dose levels and Psm doesn't.

With Psm, there is considerable separation between the highest non-
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lethal point (350 kPa) and the highest exposure condition (550

kPa). In addition, the EIP plot allows severity index values of

0.78 and 0.99 (slight injury) below 20,000 kPa-2*ms. This results

Sin a no injury band that is restricted to below 10,000 kPa^2*ms

which is only a small portion (-1/17) of the total band.

Jet Simulation

Data collected from the dual charge detonation tests depicted

5 in Figures A-16 and A-17 (configurations A-10 and A-10/2) of

Appendix A were compared with that collected from the single charge

U detonations illustrated in Figures A-13 and A-14 (configurations

A-9 and A-9/2). These comparisons are presented in Table 7 and

shown in Figure 18. Neither of the comparisons demonstrate very

3 strong linear tendencies or correlation coefficients as indicated

by the significance levels but the measurements do show specific

3 trends. Animals exposed to a single 454-g charge detonated at 0.91

m were more seriously injured than those exposed to simultaneous

dual charge detonations of 227 g each or a combination of 227 and

3 454 g at ranges of 0.91 and 2.93 m respectively. One of the sheep

exposed to the 227-454-g charge combination at 0.91 and 2.93 m died

from a spontaneous hemorrhage from the nose and mouth one hour and

15 minutes following exposure. This subject would have had a

I severity of injury index score of 1.98 if it had lived. Whereas

3 subjects at 1.71 m from a single 454 g explosion or at an

equidistance of 1.71 m from dual charge detonations demonstrated

a graded response with increasing charge weight equivalence taking
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into account the 2w effect of the walls. The pressure-time

histories from four shots for gauges 1, 2 and 4 from configurations

A-9, A-10 and A-10/2 are illustrated in Figures 19, 20, and 21.

Individual animal response data which includes the severity index

(S.I.), lung weight expressed as a percent of the body weight

(Lw/Bw %) and lung hemorrhage distribution associated with these

pressure-time records along with the measured Pmax, Psm and EIP are

listed in Table 8. The "Bowen Single Lung Model" program was used

to calculate the peak intrathoracic pressures and maximum chest

wall velocities listed in Table 8 from the digitized pressure-time

data illustrated in Figures 19, 20, and 21.10 A one-way analysis I
of variance (ANOVA) of the measured and calculated values

demonstrates that there are no significant differences among the

three groups of values. However, the individual animal response

data shows that sheep 79 had the highest lung body weight percent

of the three animals listed and would have had the highest severity

index had sheep 117 survived. Sheep 79 also had more right lung

hemorrhage than left which corresponds with the maximum chest wall

velocity of 16.7 m/s calculated from the digitized gauge 4 3
recording.

Quasi-static Pressure Evaluation

Pathology assessments listed in Table 3 from the tests

depicted in Figures A-13 and A-14 (configurations A-9 and A-9/2) 3
of Appendix A in which the chamber door and vent were open are

presented in Table 8 and illustrated in Figure 22. The pathology 3
28



I

I results from the same table and derived from the experiments shown

3 in Figures A-18 and A-19 (configurations B-9 and B-9/2) of Appendix

A in which the chamber door was locked and vent closed are also

given in Table 9 and shown in Figure 22 for comparison. The

corresponding instrumentation cylinder pressure-time measurements

U are listed. A one-way ANOVA was done on the lung weight percent

of body weight, pathology scores, and severity of injury indices

data for the six groups listed. The F-ratios and levels of

5 significance are listed at the bottom of the page. Overall, there

was only one apparent difference between the two groups. There

3 were more severe solid intra-abdominal organ injuries in the

subjects in the corners at 2.71 m when the chamber door was not

open. The most obvious answer for the difference in solid organ

3 damage was that the pressure levels were different. If that was

the only reason, there should have been differences apparent in

3 other organ injury comparisons. A Scheffe' probability matrix

derived from the ANOVA indicated that this difference was only

significant between the 2.71 and 1.71 m (p=0.008) subjects in the

3 chamber with the closed door and between those at 2.71 m with the

closed door and the sheep at 1.71 m (p=0.032) in the room with the

3 open door.

Wall and side-on gauge pressure-time measurements for these

I configurations are presented in Table 10 to demonstrate the changes

3 in the pressure-time parameters, depending upon whether the chamber

door and vent were open or not. The pressure-time waveforms for

gauges 9, 10 and 11 are also illustrated in Figures 23, 24 and 25.
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A Kruskal-Wallis analysis of variance for nonparametric I
measurements (KANOVA) was done on the Pmax, Psm, and Imax ratios

of the two chamber configurations. In general the maximum impulse

measured by the side-on and mid-wall gauges was significantly lower

(p-0.0001) by a factor of 2 to 8, depending upon the location, when

the door and vent were open. The presence or absence of animals I
in the chamber made no difference (p-0.8393) as demonstrated by 3
the comparison between (Gl] and [G4]. The most interesting finding

was that the resonant frequency damped out faster with the loss of 3
quasi-static pressure. This may account for the observed decrease

in solid intra-abdominal injuries. I

Comparison of Charge/Volume Ratios with Lung Injury N
The charge/volume ratio or loading density for each charge 3

weight and enclosure volume used in this study were determined from

the information in Tables 3 and 4 and listed along with the I
associated lung injury data in Table 11. Loading density data from

five previous studies are also entered for comparison. 7  A

regression analysis using a second order polynomial to fit the data 3
points was done to compare the mean lung weights expressed as a

percent of the body weight to the to the different loading 3
densities in each enclosure volume. The resulting analysis is

illustrated in Figure 26 in a log-linear format in which the lung I
weight body weight percent measurements are plotted against loading 3
density. A simple regression analysis indicated significant

linearity and x,y correlation (p<0.001) between the lung values and 3
30
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loading density. The lung weight data was proportional to the

* loading density and lethality began as the percentage values

exceeded baseline and loading density approached 0.025 kg/m3.

DISCUSSION

Pressure-Time Parameters

For the 3.05 x 2.44 x 2.44-m enclosure, the instrumentation

cylinder pressure-time measurements recorded without animals did

not change to any noticeable degree when animals were introduced.

This doesn't mean that this lack of effect will hold true in

smaller volume enclosures. At some point, as chamber volume

decreases the introduction of animals in close proximity to the

instrumentation cylinder or to each other should influence the

reflected wave pattern incident to the animal or the cylinder.

Injury Level Correlations

The severity of injury indices appeared to correlate best with

the smoothed peak pressure for the three combined volumes. While

EIP was a better predictor for some individual cases, Psm is a

better all-around measure. Non-lethality at the high dose levels

limit Pmax and EIP as significant injury correlates as demonstrated

in Figures 15 and 17. EIP is further restricted by the 0.78 and

0.99 severity index values occuring below 20,000 kPa 2*ms. In

addition, the EIP calculation as it was used is dependant upon a

3 20 ms cutoff time where the Psm is calculated over the entire
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waveform. It might be advantageous to develop a dual function m

algorithm which utilizes both the Psm and EIP calculations. For

example, the Psm peak would be determined first then a selected

time domain EIP would be calculated around the Psm peak.

Figure 16 was converted to an injury prediction curve using

smoothed peak pressure as the predictor and is illustrated in m

Figure 27. In our opinion, the severity index data predicts a no

injury window for a Psm extending from 0 to 57 kPa. The 57 kPa was

adjusted upward from the 49kPa zero crossing of the curve to 3
compensate for the control injury level. Trace to slight injuries

with corresponding severity of injury indices ranging from 0.05 to m

0.66 are estimated for the 57.1 to 130 kPa window. For pressures m

ranging from 130.1 to 221 kPa, slight to extensive injuries are

predicted for indices of 0.67 to 1.81. Moderate to lethal levels 3
of injury are expected for values of 1.82 to 6.1 over a pressure

range of 221 to 428 kPa. At pressures above 428.1 kPa, lethality 3
will exceed 50 percent.

Pmax can be converted to Psm pressures for Pmax measurements

up to about 700 kPa using the equation illustrated in Figure 28. 3
There is a reasonable linear relationship between Pmax and Psm from

0 to 700 kPa. Beyond 700 kPa, the correlation between the two 3
breaks down.

EIP can be converted to Psm units using the equation m

illustrated in Figure 29. There is a good point fit between 10,000 3
and 100,000 kPa 2*ms.

Injuries sustained by subjects in the enclosure for a given 3
32
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charge weight and range were clearly more severe than those

produced in the freefield at the same range from an equivalent

charge explosion. This is because the incident pressures in the

freefield and in the enclosure at equivalent ranges from the

detonation of the same charge weight are quite different as seen

in Figure 30. The "incident" wave that strikes the test subject in

the enclosure would probably be better described as the "reflected

incident" wave. Reflected shocks from the floor, ceiling and walls

focus at the target and produce a shock wave with a Pmax that is

from 2 to 7 times higher (3 to 10 times in the case of Psm) than

the equivalent freefield incident wave as was demonstrated by the

values listed in Table 6. The freefield orientation effects data

does not compare favorably with the Psm injury prediction curve.

The 351 point smoothing function window is large compared to the

freefield waveform of less than one millisecond shown in Figure 30

causing the waveform to be underestimated. Severity of injury

indices associated with these values can be adjusted to fit the Psm

prediction curve by multiplying the calculated freefield Psm values

* by 2.

The complex wave pressure-time measurements from these tests

are being used as input to the "Bowen Single Lung Model" to

calculate chest wall velocity as function of complex wave loading

pressures in a cooperative effort with Hakan Axelson from the

National Defence Research Establishment, Sweden. Preliminary

results indicate there appears to be a good correlation between the

severity of injury indices and calculated chest wall velocities
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with relationship to the Bowen survival curves. 11-' 1
The Psm injury prediction curve can also be applied to the

Bowen survival curve illustrated in Figure 31. By using Figures

27 and 28, Psm values of 100 (midrange of the trace to slight

injury band), 221 (lower limit of moderate to lethal injury band),

and 320 (midrange of moderate to lethal injury band) kPa convert I
to Pmax values of 320, 790, and 1375 kPa respectively. Dividing 3
these numbers by 6.894757 yields pressure units of 46, 115, and 199

psi. These pressure levels correspond to the threshold for lung

hemorrhage, 99 percent survival, and 50 percent survival curves

respectively for 2.5 to 3.0 ms duration Friedlander waves. These I
durations are equivalent to the 'effective' individual pressure 3
pulses in the complex wave assuming limited additive effects from

the multiple shocks associated with the reverberant wave. 3

Jet Simulation I
Results that were illustrated in Figure 18 of the jet

simulation experiment along with the pressure-time parameters shown

in Figures 19, 20 and 21 suggest two separate effects. As 3
demonstrated by the gauge 4 trace of Figure 19, for animals at

0.91m in the corner, the incident and reflected waves focus in the I

corner and are primarily responsible for injury production.

Figures 20 and 21 show that at longer distances from the explosive I
source the reflected waves tend to stay more spatially separated 3
in time to produce a less severe effect. The corner effect is

further illustrated by the chest wall velocity calculations 3
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I presented Table 8. The gauge 4 pressure-time input into the lung

model predicted an extremely high 16.7 m/s chest wall velocity.

This velocity was sufficient to produce extensive lung hemorrhage

in the test animal and was more severe in the lung facing the

corner.

Quasi-static Pressure Evaluation

Figures 23, 24 and 25 demonstrate the principal reason that

there were no dramatic differences in injuries between the sheep

exposed in the chamber with the door and the vent open and those

tested with the door locked and vent closed. It appears that the

first 10 ms or so of a complex wave event with this class of

waveforms is important in injury production. A comparison of the

pressure-time patterns between the two test modalities for wall

gauges 10 and 11 indicated that there were no major differences in

the pressure-time histories during the first 10 to 12 ms. The

pattern for gauge 9 in the doorway showed a more dramatic

I alteration even over the first 10 ms with the door open inasmuch

as it was directly in the flow field but there were no animals

placed at that position in the open doorway. They were in the

opposite corner away from the door. Slight differences in solid

intrabdominal injuries suggest that the 60 Hz frequency of the

waveform which corresponds to the resonant frequency of the animal

may be more important for this type of injury than for intra-

thoracic trauma. With the door closed, the animal would be able to

resonate for a longer period, thus allowing more motion of the
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diaphragm which would increase the differential shear between the I
liver and spleen and the diaphragm. 3

Comparison of Charge/Volume Ratios vith Lung Injury

As indicated in the results,the data illustrated in Figure 26

demonstrates that lung weight expressed as a percent of the body I
weight increases with increasing loading density and lethality

starts as loading density approaches 0.025 kg/mr3 . There would be

a practical application of this relationship from a safety point 3
of view in an explosive manufacturing or storage situation. The

amount of explosive in the immediate vicinity of personnel could U
be limited to loading densities less than 0.025 kg/mr3 . Of course 3
there would be a necessity to calculate minimum standoff distances

from the explosive source before the lung body weight percent 3
loading density relationship could be exploited to any degree. U

CONCLUSIONS

Instrumentation cylinder pressure-time values recorded in the

3.05 x 2.44 x 2.44-m enclosure are not appreciably affected by the 3
presence of animals in the vicinity of the cylinder.

The injury prediction curve using the severity of injury 3
indices and smoothed peak pressure as correlates is an adequate

model for the data that was collected in these experiments. It I
appears to correlate well with the Bowen survival curve. Future 3
studies will determine whether or not it will be useful for

predicting injuries from other classes of complex waves. 3
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I The jet simulation experiments demonstrate that the animals

I closest to one explosion source and in a corner may be more

susceptible to unilateral injury than animals equidistant from the

* two explosions.

Quasi-static pressure per se doesn't influence nonauditory

I injury to any appreciable degree but the reverberant nature of the

* complex wave can be altered by changes in quasi-static pressure.

Changes in the frequency content of the pressure-time history

appears to have some effect on solid intra-abdominal organ

response.

I There is a simple relationship between lung injury and loading

density. As loading density increases lung injury increases.

This relationship is of limited usefulness because of two factors.

* There has to be an adequate separation distance between the subject

and the explosion source (minimum separation of 1 m) and the

3 subject cannot be in a corner.
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Figure 4. Incdiviclat severity of injury indices as function of mxi• ea
pressure in the 3.05 x 2."4 x 2."&-m enctosure (configurations A and 8).
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FIgure 5. Individual saverlty of Injury Indices as a function of smoothed peak
pressure in the 3.05 x 2.44 x 2.44., enctosure (configurations A and 3).
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Figure 6. Indiviclurat severity of injury indices as a function of effective impulse
power in the 3.05 x 2."4 x 2."-m enclosure (configurations A and B).

df a 121 y a 0.0475721 + 0.0000430x - 0.0000000001x'2 & : Death
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I
function of the smoothed peak pressure in the 3.05 x 2." x 2."-m enclosure

(configurations A and 8). A Death
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i Figure S. Individual tung weights expressed as percentages o4 body weight as a
function of the effective fmputse power in the 3.05 x 2."4 x 2."4-m enclosure

(configurations A and 8). •:Death
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Figure 9. IndividuaL severity of injury indices as a function of mixim.. peak
pressure in the 4.88 x 3.05 x 2."4 - a enctosure (configuration C).
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Figure 10. Individuat severity of injury indices as a function of smoothed peak

pressure in the 4.88 x 3.05 x 2.44-m enclosure (configuration C).

df a 73 y "0.4208669 + 0.0049535x + 0.000035x'2 0 : Death

16 T SS(res) = 208.37 CarreL. Coef. 0.8325 R'2 z 0.6931 t a 12.8399 p < 0.001
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Figure 11. 1ndividuat severity of injury indices as a function of effective iwputse
power in the 4.88 x 3.05 x 2.4" - m enclosure (Configuration C).
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Figure 12. IndividuaL severity of injury indices as a function of maximum peak
pressure in the 3.05 x 1.52 x 2.44 m encLosure (configuration D).
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Figure 13. Individuat severity of injury indices as a function of smoothed peak
pressure in the 3.05 x 1.52 x 2."4 m enclosure (configuration D).
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Figure 14. Individual severity of injury indices as a function of effective impulse
power in the 3.05 x 1.52 x 2."1. m enclosure (configuration D).
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Figure 15. Mean severity of injury indices as a function of maxiumu peak pressure for
art enclosure volumes (configurations A, 3, C and D).
df x 51 y = -0.4978963 + 0.0019557x + 0.0000013x-2

SS(res) 112.76 Correl. Coef. a 0.6997 R'2 : 0.4896 t z 6.9938 p < 0.001
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Figure 16. Mean severity of injury indices as a function of smoothed peak pressure
for aLL enclosure volumes (Configurations A, B, C, and D).
df a 51 y a -0.2490883 + 0.0035331x + 0.0000266x'2

10 SS(res) 51.42 Corret. Coef. = 0.8518 r'2 = 0.7255 t 2 11.6109 *p < 0.001
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Figure 17. Mean severity of injury indices as a function of effective impulse power
for all enclosure volumes (configurations A, B, C and D).

df = 51 y = 0.268802 + 0.000016x + 0.0000000002x'2
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Figure 18. Comparison of severity of injury indices with the smoothed peak pressures
from single and dual charge detonations.
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Figure 19. Configuration A-9 pressure-time recordings for gauges
1, 2 and 4 with the instrumentation cylinder at 3 ft/0.91 m from454 g C-4 detonation.
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Figure 20. Configuration A-10 presur e-time recordings for gauges

1, 2 and 4 with the instrumentation cylinder at 3 ft/0.91 m and
9.6 ft/ 2.93 m from a simultaneous 227-454g C-4 detonation.
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Figure 21. Configuration A-10/2 pressure-time recordings for
gauges 1, 2 and 4 with the instrumentation cylinder at an
equidistance 5.6 ft/1.71 m from a simultaneous 227g-454 g C-4 3detonation. 

660

I



I

I, Doo0r Loked ven cto (qas-static)
50

- n Door open, vent open (no quasi-static)

40

0o 3

-- F
C

o 0

20
10

Lw/Bw% Lungs Phy/Lnx Trachea G1 Tract Abd. Organs Sev. Index

Item

Figure 22. Comparison between injury levels in a quasi-static vs
non-quasi-static pressure environment. Figure correlates with the
data presented in Table 9.
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Figure 23. Door closed, vent closed compared to door open, vent

open pressure-time recordings for side-on gauge number 9 at 8.9
ft/2.71 m from 454 g detonation in 3.05 x 2.44 x 2.44-m enclosure.
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Figure 24. Door closed, vent closed compared to door open, vent
open pressure-time recordings for wall gauge number 10 at 6.3
ft/l.92 m from 454 g detonation in 3.05 x 2.44 x 2.44-mn enclosure.
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Figure 25. Door closed, vent closed compared to door open, vent
open pressure-time recordings for wall gauge number 11 at 6.3
ft/l.92 m from 454 g detonation in 3.05 x 2.44 x 2.44-m enclosure.
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Figure 26. Mean lung weight expressed as a percent of the body weight versus loading

density in various chamber volumes
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Figure 27. Smoothed peak pressure injury prediction curve for all enclosure volumes
(Configurations A, B, C, and 0).
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Figure 28. Relationship between the calculated smnooth peak pressures (Psm) and the
maximuJm pressures ,tPmax) recorded in the 11.3-, 18.2- and 36.3-m-3 enclosures using

the mean values of gauges 1, 2 and 4 on the instrument cylinder.
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Figure 29. Relationship between the calculated smooth peak pressures (Psm) and the
effective impulse powers (EIP) recorded in the 11.3-, 18.2- and 36.3- m-3 enclosures

using the mean values of gauges 1, 2 and 4 on the instrument cylinder.
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Figure 30. Comparison between the incident wave recorded by gauge
2 of t~e instrument cylinder outdoors in the freefield and in the
36.3-m enclosure at 8 ft/2.44 m from a 1361 g C-4 detonation.
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Table 1. Number of sheep, ranges, and charge weights used in the protocol oar experiments in the
3.05 x 2.4 x 2."-m enclosure.

Charge No. of Number of Sheep per Range No. per
Configuration Weight,g Shots per 3ft 4ft 4.7ft I 5.6ft I 6.6ft 8.9ft 9.Sft Charge

Charge 0.91m 1.22. 1.43m 1.71. 2.01, 2.71. 2.99. Weight
Charge in Center of Room

A-1 114 7 6 6 6 18
Through 227 7 6 6 6 I 18

A-7 454 7 6 6 6 18
907 7 6 6 6 18

Subtotal 28 24 24 24 72
Charge in Corner of Room

A-8 454 5 5 5 5 15
Through 907 1 1 1 1 3
A-8/5 Subtotal 6 6 6 6 18

Charge Centered Against One Watl
A-9

Through 454 6 6 6 1 6 18
A-9/3

Charges Centered Against Opposite Watts
A-10 2-227 3 3* 3 6

Through 227-454 3 3* 3 6
A-10/2 Subtotal 6 6 6 12

Charge Centered Against One Wall
B-9

Through 454 3 3 3 3 9
8-9/2

Controls 1 1 1 1 1 5
Total 49 46 25 25 16 7 9 6 134

* distance to closest charge
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Table 2. Number of sheep, ranges and charge weights used in the protocol two experi- I
ments in the 4.88 x 3.05 x 2.44 and 3.05 x 1.52 x 2.44 -m enclosures and freefietd.

Charge No. of Number of Sheep per Range No. per
Configuration Weight,g Shots per 3ft 4ft 4.2ft 7ft 8ft Charge

Charge Ut 0.91m 1.22. 1.28I 2.13I 2.44m Weight
4.88 x 3.05 x 2.44-u Enclosure

C-1 57 5 5 5 5 15
Through 113 5 5 5 5 15

C-114 454 5 5 5 5 15 U
907 5 5 5 5 15

1361 5 5 5 5 15
Subtotal 25 25 25 25 75

3.05 x 1.52 x 2.44- Enclosure
D-1 113 5 5 5 5 15

Through 227 5 5 5 5 15
D-1/4 454 5 5 5 5 15

Subtotal 15 15 15 15 45
Orientation Effects

Right-side-on 1361 3 4 2 6
Left-side-on 1361 2 4 4

Face-on 1361 2 4 4 I
Back-on 1361 2 4 4

45Degrees 1361 2 4 4
Subtotal 11 20 22 3

ControLs 1 1 1 1 4
Total 51 16 61 16 26 27 146

I

I

I
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Table 5. Instrumentation cylinder pressure-time comparison between calibration shots with no animals
and test shots with animals. i

Maximum Smoothed Maximum Maximua Smoothed Maximum
Configur- Peak Peak Iimpulse Configur- Peak Peak Impulse

Charge tion and Pressure Pressure Imax, Charge tion and Pressure Pressure Imax,
Weight, g Test Pmax,kPa Psm,kPa kPa*ms Weight, 9 Test Pmax,kPa Psm,kPa kPa*ms

Cylinder at 0.91 m from charge Cylinder at 0.91 m from charge
114 A-1 cat 315.7 77.6 1026.8 114 A-1 sOl 257.2 58.1 1120.9
227 A-1 cal 529.6 137.7 2823.1 227 A-1 sOl 473.9 93.1 2857.0
454 A-1 cat 832.0 165.6 3201.1 454 A-1 sOl 993.0 175.9 3539.2
907 A-1 cat 1688.3 264.0 5161.9 907 A-1 sOl 1906.5 272.8 5444.5
114 A-2 cat 245.3 92.1 1112.9 114 A-2 sOl 293.2 96.2 1256.5
227 A-2 cat 551.3 128.7 2146.4 227 A-2 sOl 669.3 119.5 2293.2 I
454 A-2 cat 732.8 170.8 3711.6 454 A-2 sOl 740.8 161.3 3759.3
907 A-2 cat 1293.1 236.7 5965.3 907 A-2 sOl 1264.6 287.1 6153.8
114 A-3 cat 224.3 53.7 1173.3 114 A-3 sOl 268.5 56.1 1133.0
227 A-3 cat 411.2 89.9 2178.9 227 A-3 sOl 373.4 82.0 1965.2
454 A-3 cat 629.1 137.3 3911.0 454 A-3 sOl 513.7 127.4 3717.6
907 A-3 cat 1189.5 222.4 5730.0 907 A-3 sOl 947.8 216.3 5909.1

Parameter Compared Linear Regression Equation Statistics
Pmax test vs. Pmax cat y = -23.63783 + 1.03973x n = 12 df = 10 t = 

1 2 .158 p < 0.001
Correlation Coefficient = 0.9678
R-2 = 0.9366

Cylinder at 1.22 m from charge Cylinder at 1.22 m from charge
114 A-4 cat 171.1 72.8 1349.9 114 A-4 sOl 225.4 71.9 1367.0
227 A-4 cat 233.8 100.6 2146.6 227 A-4 sOl 303.6 107.1 2432.4
454 A-4 cat 503.3 164.5 3516.8 454 A-4 sOl. 686.8 193.4 4091.1
907 A-4 cat 868.0 241.7 5971.3 907 A-4 sOl 946.8 271.8 6429.7
114 A-6 cat 602.7 128.7 1439.6 114 A-6 sOl 573.7 151.2 1465.8
227 A-6 cat 1198.5 191.7 2384.6 227 A-6 sOl 844.9 199.1 2696.7
454 A-6 cat 2687.4 217.6 4145.1 454 A-6 sOl 886.2 202.5 4451.0
907 A-6 cat 3254.9 338.3 6314.2 907 A-6 sOl 1241.4 285.5 6507.0

Parameter Compared Linear Regression Equation Statistics •
Pmax test vs. Pmax cat y = 426.2997 + 0.241436x n = 8 df = 6 t = 3.5518 p = 0.012

Correlation Coefficient = 0.8232
R'2 = 0.6777

Cylinder at 1.43 m from charge Cylinder at 1.43 m from charge
114 A-5 cat 277.5 89.2 1325.0 114 A-5 sOl 238.6 93.9 1384.5
227 A-5 cat 355.7 137.9 2439.7 227 A-5 sOl 391.6 139.4 2455.2
454 A-5 cat 746.7 221.3 3762.8 454 A-5 sOl 697.7 223.5 4154.8
907 A-5 caL 1310.8 354.3 6405.7 907 A-5 sOl 1460.5 344.8 6582.9
114 A-7 cat 271.7 90.4 1473.7 114 A-7 sOl 232.5 87.8 1354.3
227 A-7 cat 541.0 138.2 2519.0 227 A-7 sOl 550.2 143.7 2424.2
454 A-7 cat 621.1 226.1 4426.5 454 A-7 sOl 706.3 239.8 4154.7
907 A-7 cat 1109.3 344.5 6690.5 907 A-7 sOl 1149.2 342.6 7244.3

Parameter Compared Linear Regression Equation Statistics
Pmax test vs. Pmax cal y = -55.93354 + 1.12223x n = 8 df = 6 t = 20.9323 p < 0.001

Correlation Coefficient = 0.9932
R'2 = 0.9865

Cylinder at 0.91, 2.01 and 2.99 m from charge lCylinder at 0.91, 2.01 and 2.99 m from charge
454 A-8/5 cat 2986.9 164.5 2957.9 454 A-8/5 t6 1343.1 157.0 2994.9
454 A-8 cal 430.6 189.7 3363.2 454 A-8 t2 405.6 188.2 3620.3
454 A-8/4 cat 457.0 183.7 3992.8 454 A/84 t5 711.9 158.6 3689.2
454 A-8/3 cat 832.5 352.5 3659.3 454 A-8/3 t4 791.2 341.6 3961.3Parameter Compared Linear Regression Equation Statistics

Pmax test vs. Pmax cat y = 459.1789 + 0.300634x n = 4 df = 2 t 3.8797p = 0.060
Correlation Coefficient = 0.9395
R'2 = 0.8827
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Table 8. Peak intrathoracic pressures and maximum chest walL velocities predicted by the "Bowen Single
Lung Model" * for the single versus simultaneous dual charge detonations in the 3.05 x 2.44 x 2.44-m enclosure.

Measured Calculated Animal Response
Test Pressure-time Paramters Intrathoracic Chest Wall Lung Hem.

Descrip- Charge Gauge Pmex, Psm, EIP, Pressure, velocity, Lw/Bw Distribution
tion Weight, g Number kPa kPa kPa'2*ms kPa m/s S.!. % Rt. Lt
A-9 454 1 1135.6 126.2 24025 135.4 5.7

3ft/0.91m 2 886.1 173.6 36270 309.0 6.7
Test 2 4 2969.3 397.8 94045 868.6 16.7

12/4/90 Mean 1663.7 232.5 51447 437.7 9.7 2.40 1.79 E-++3 [+I
Sheep 97 SD 1137.6 145.1 37396 383.2 6.1

A-l0 227-454 1 966.0 295.8 100844 429.9 10.6
3/9.6ft 2 778.5 196.8 53694 406.8 7.5

0.9112.93m 4 864.3 280.9 90660 391.4 8.4
Test 3 Mean 869.6 257.8 81733 409.4 8.8 3.97** 1.41 [÷+] N+1
1/9/91 SO 93.9 53.4 24810 19.4 1.6

Sheep117

A-10/2 227-454 1 795.9 230.4 69224 378.7 7.1
5.6/5.6ft 2 568.5 312.8 74"45 400.7 9.7
1.71/1.71m 4 1117.7 282.9 103327 933.3 11.0

Test 5 Mean 827.4 275.4 82332 570.9 9.3 1.57 1.22 (+1 [+3
1/29/91*** SO 275.9 41.7 18369 314.0 2.0
Sheep 122 ___________ ____________

One-way Anova F-ratio 1.45 0.16 1.19 0.27 0.04
for 3 groups Significance 0.3069 0.8531 0.3670 0.7721 0.9628

Lung model software furnished courtsey of H. Axelsson, National Defence Research Establishment, Sweden.
Animal died at 1.25 hrs postexposure, changing the S.I.for the animal from 1.98 to 3.97

•** Test occurred 1/16/90, data transferred 1/29/90.
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I
Table 10. Wall and side-on gauge pressure-time parameters in both quasi-static and nonquasi-static blast
overpressure environments in the 3.05 x 2.44 x 2.44 m enclosure.

Gage Range, Test Pmax, Psm, Imax, Test Pmax, Psm, Imax Ratios
No. ft/m kPa kPa kPa*ms kPa kPa kpa1ms Pmax Psm Imax

Configuration A-9 Configuration 8-9 A-9 / B-9[GlI
6 5.6/1.71 11/27/90 249.3 143.4 4492 2/4/91 260.4 114.5 1630 1.0 1.3 2.8
10 6.3/1.92 cat shot 456.8 178.6 4357 cat shot 581.2 220.7 1942 0.8 0.8 2.2
11 6.311.92 no 532.6 171.9 3674 no 610.1 177.4 935 0.9 1.0 3.9
9 8.9/2.71 animals 376.2 218.1 4149 animals 284.8 95.9 524 1.3 2.3 7.9

Configuration A-9/2 Configuration 8-9/2 (A-9/2) / (0-9/2)(G21
6 3/0.91 12/5/90 1577.1 186.4 3913 1/29/91 Nooata Nooata No~ata No~ata Noeata NoData

10 6.3/1.92 cat shot 502.6 189.4 4291 cat shot 559.7 238.9 1622 0.9 0.8 2.6
11 6.3/1.92 no 736.0 193.0 3522 no 836.1 172.7 1215 0.9 1.1 2.9
9 8.9/2.71 animals 422.8 212.2 4271 animals 227.6 96.1 740 1.9 2.2 5.8

Configuration A-9 Configuration 8-9 A-9 / B-9[G31
6 5.6/1.71 11/30/90 238.2 115.5 3015 2/5/91 NoOata No~ata NoData No~ata NmOata No~ata
10 6.3/1.92 test 01 817.3 192.6 4070 test 02 448.8 243.6 2080 1.8 0.8 2.0
11 6.3/1.92 with 608.3 163.9 3586 with 624.7 161.4 1223 1.0 1.0 2.9
9 8.9/2.71 animals 474.4 231.2 4130 animals 367.2 89.3 No Data 1.3 2.6 No~ata

[G4]

6 5.6/1.71 12/4/90 260.2 152.8 4905 2/6/91 274.9 147.3 2061 0.9 1.0 2.4
10 6.3/1.92 test 02 511.0 180.0 3922 test 03 681.2 189.8 1742 0.8 0.9 2.3
11 6.3/1.92 with 624.2 159.2 3596 with 476.6 148.6 1136 1.3 1.1 3.2
9 8.9/2.71 animals 409.0 220.1 4289 animals 194.6 86.3 676 2.1 2.6 6.3

Configuration A-9/2 Configuration 8-9/2 (A-9/2) / (8-9/2)CGS]
6 3/0.91 12/6/90 2045.0 209.8 5152 2/1/91 1487.4 233.8 3119 1.4 0.9 1.7
10 6.3/1.92 test 03 946.3 232.8 4428 test 01 613.9 243.1 1888 1.5 1.0 2.3
11 6.3/1.92 with 631.3 162.5 3819 with No~ata NoOata No~ata No~ata Nooata NoOata
9 8.9/2.71 animals 474.4 233.0 4451 animals 242.3 80.5 No Data I 2.0 2.9 No~ata!KANOVA for PmaxPsmI Imax ratios Mean Rank

6 3/0.91 12/10/90 1204.6 192.2 4275 N=45 N-Value=25.08 p=0.0001 Pmax Psm Imax
10 6.3/1.92 test 04 606.4 175.3 4471 H-Corrected for Ties= 25.25 16.0 16.1 36.9
11 6.3/1.92 with 676.4 176.6 3765 15 is 15
9 8.9/2.71 animals 536.2 228.5 4344 KANOVA for [Gil vs [G4] ratios Mean Rank

N=24 H-Vatue=0.04 p=0.8393 EG1]=12.21 n=12
_H-Corrected for Tiesx 0.04 [G41=12.79 n=12

KANOVA: Kruskat-Wattis analysis of variance for nonparametric data.
Configuration A-9 and A-9/2 are with door locked and vent closed.
Configuration B-9 and 8-9/2 are with door open and vent open.

S89'3 3

F g B9 F B-9/2
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Table 11. Incidence of lung injury as a function of Loading density in various structural volimes. I
Enclosure Enclosure Charge Loading Mean Lung Injury

VoLume Weight, Density, Lung Wt. X Percent
m^3 kg Kg/m'3 of Body Wt r/n Incidence Severity

M-47 tank/ 5.6 0.028 0.0050 0.86 [0/2] 0 Negative
Batette Box 0.057 0.0102 0.81 (0/4] 0 Negative

0.113 0.0202 0.82 E3/41 75 Trace to Slight
0.227 0.0405 1.18 [4/41 100 Slight to Extensive
0.454 0.0811 1.88 (4/4] 100 Extensive (2/4 Deaths)

APC 8.5 0.057 0.0067 0.96 (0/23 0 Negative
0.113 0.0133 0.83 (1/121 8 Trace
0.227 0.0267 0.92 E9/10] 90 Slight to Extensive

0.454 0.0534 1.63 (6/61 100 Extensive

EG&G 11.3 0.113 0.0100 0.97 E8/15] 53 Trace to Slight I
Enclosure 0.227 0.0201 1.04 (14/151 93 Trace to Moderate

0.454 0.0402 1.22 (15/15] 100 Slight to Extensive

MICV 12.0 0.226 0.0189 1.14 E2/6] 33 Slight
0.340 0.0283 1.11 E7/121 58 Slight
0.454 0.0378 1.10 E10/12] 83 Slight to Moderate
0.567 0.0472 1.18 (23/231 100 Moderate
0.680 0.0567 1.46 E12/12] 100 Extensive (5/12 Deaths)

LANL 18.2 0.114 0.0063 0.91 [2/18] 11 Trace to Slight
Bunker/ 0.227 0.0125 0.93 (15/25] 60 Trace to Moderate

EG&G 2-0.227 0.0249 1.13 [6/6] 100 SLight to Extensive I
Enclosure 0.454 0.0249 1.16 E69/69] 100 Trace to Ext (1/69 Deaths)

227-454 0.0374 1.25 (6/61 100 SLight to Extensive
0.907 0.0498 1.33 E21/21] 100 Slight to Ext (3/21 Deaths)
1.361 0.0748 2.54 [2/2] 100 Extensive (2/2 Deaths)

EG&G 36.3 0.057 0.0016 1.00 [4/15] 27 Trace to Slight
Enclosure 0.113 0.0031 0.99 E8/15] 53 Trace to Slight

0.454 0.0125 1.02 E15/15] 100 Slight to Moderate I
0.907 0.0250 1.15 [15/15] 100 Nod to Ext (1/15 Deaths)

1.361 0.0375 1.55 E15/15] 100 Extensive (10/15 Deaths)
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Figure A-i. Overhead view of configuration A-i
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Figure A-2. Overhead view of configuration A-2
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Figure A-3. Overhead view of configuration A-3
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Figure A-4. Overhead view of configuration A-4 3
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Figure A-5. Overhead view of configuration A-5
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Figure A-6. Overhead view of congiguration A-6
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Figure A-8. Overhead view of configuration A-8
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Figure A-9. Overhead view of configuration A-8/2
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Figure A-10. Overhead view of configuration A-8/3
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Figure A-I1. Overhead view of configuration A-8/4
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Figure A-12. Overhead view of configuration A-8/5
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Figure A-13. Overhead view of confiquration A-9
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Figuzr A-14. Overhead view of configuration A-9/2
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Figure A-15. Overhead view of configuration A-9/3
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Figure A-16. Overhead view of configuration A-10
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Figure A-17. Overhead view of configuration A-10/2
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Figure A-18. Overhead view of configuration B-9
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Figure A-19. Overhead view of configuration B-9/2
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Figure A-20. Overhead view of configuration C-i 3
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Fiqure A-21. Overhead view of configuration C-1/2
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Figure A-22. Overhead view of configuration C-1/3a I
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3 Figure A-23. Overhead view of configuration C-1/3b
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Figure A-24. Overhead view of configuration C-ll4aI
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Figure A-25. Overhead view of configuration C-1/4b
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Figure A-26. Overhead view of configuration D-1 3
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Figure A-27. Overhead view of configuration D-1/2
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Figure A-28. Overhead view of configuration D-1/3 3
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Table B-1. Instrumentation cylinder pressure-time summary at the 3 ft/0.9 m range in the
3.05 x 2.44 x 2.44- m enclosure configuration A-i. Shots with sheep in chamber.

Maximum Smoothed Maximum Average Pressure
Date Peak Peak Impulse and impulse Within 20 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peak Impulse Power

Test Weight, g Number PmaxkPa Psm~kPa kPa*ms P20,kPa 120,kPa~ms EIP,kPa'2*ms

7/30/90 114 I(BO) 297.3 63.3 1197.9 75.6 3546.9 7092.6
Sol 2(S0) 233.0 58.2 691.5 60.7 1403.9 3324.6
A-1 3(FO)* 1108.2 86.2 416.0 1108.2 NO DATA 11778.9

4(S0) 241.2 52.7 1473.4 40.3 1977.8 4018.1
Mean 257.2 58.1 1120.9 58.9 2309.5 4,811.8

so 35.0 5.3 396.6 17.7 1109.3 2005.5

7/31/90 227 1(80) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
S7 0 2(S0) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA

A-1 3(FO)* 1184.9 125.8 430.1 1184.9 NO DATA 22316.3
4(SO) 473.9 93.1 2857.0 111.6 2954.5 15325.9

Mean 473.9 93.1 2857.0 111.6 2954.5 15325.9
SO

8/1/90 454 1(80) 1126.3 208.5 3951.9 311.5 7091.6 71508.7

Sol 2(SO) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
A-1 3(FO)* 4573.6 251.2 1224.1 4573.6 NO DATA NO DATA

4(S0) 859.7 143.3 3126.5 228.4 3206.3 33987.6
Mean 993.0 175.9 3539.2 270.0 5149.0 52748.2

SO 188.5 46.1 583.6 58.8 2747.3 26531.4

8/2/90 907 1(90) 2607.1 319.2 5603.4 892.0 8235.0 204499.3
Sol 2(SO) NO DATA NO DATA ¼O DATA NO DATA NO DATA NO DATA
A-1 3(FO)* 5882.3 359.5 8774.9 2808.5 426.9 358452.1

4(SO) 1205.9 226.4 5285.5 345.8 6574.8 85894.9
Mean 1906.5 272.8 5444.5 618.9 7404.9 145197.1

SD 990.8 65.6 224.8 386.2 1173.9 83866.0

Charge- <- - Instrument

Cylinder gauge numbers and orientation Door ---- >
1(80) Back-on to blast
2(SO) Side-on to blast Enclosure
3(FO)* Face-on to blast Configuration A-1
4(S0) Side-on to blast

*Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure 83 kPa
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Table B-2. Instrumenta, -n cylinder pressure-time summary at the 3 ft/0.9 m range in the
3.05 x 2.44 x 2.44- m enclosure configuration A-2. Shots with sheep in chamber. I

Maximum Smoothed Maximum Average Pressure
Date Peak Peak Imputse and Impulse Within 20 Effective

and Charge Gauge Pressure Pressure Imax, Percent of Peak Impulse Power
Test Weight, g Number PmaxkPa Psm, kPa kPa'ms P20,kPa 120,kPa*ms EIP~kPa'2*ms

8/7/90 114 1(80) 374.9 164.6 1452.3 118.6 4918.3 11933.4
So1 2(SO) 202.9 55.2 1045.6 54.4 2329.3 3866.5
A-2 3(FO)* 702.7 83.5 680.8 419.3 2343.0 8501.2

4(S0) 301.7 68.8 1271.7 82.1 3430.0 4540.1
Mean 293.2 96.2 1256.5 85.0 3559.2 6780.0

SO 86.3 59.6 203.8 32.2 1299.3 4475.7

8/8/90 227 1(80) 1115.0 193.9 2463.3 378.1 8806.0 24280.3
SOl 2(SO) 398.3 70.9 1868.7 118.7 5273.8 7492.3
A-2 3(FO)* 1176.5 128.5 1367.6 547.6 1329.6 24348.0

4(SO) 494.5 93.6 2547.5 105.0 4662.2 10757.5
Mean 669.3 119.5 2293.2 200.6 6247.3 14176.7

SO 389.0 65.5 370.0 153.9 2236.9 8901.0

8/9/90 454 1(80) 830.1 233.8 4073.0 215.7 8244.4 53429.0
Sol 2(SO) 560.1 113.2 2749.7 169.0 6417.2 21215.5 1
A-2 3(FO)* 3809.6 222.1 748.2 1765.1 268.3 95663.5

4(SO) 832.1 136.8 4455.3 195.2 7504.4 33713.6
Mean 740.8 161.3 3759.3 193.3 7388.7 36119.4 I

SO 156.5 63.9 895.0 23.4 919.1 16240.9

8/10/90 907 1(80) 1400.5 373.0 6602.1 294.1 10548.7 142417.4
Sol 2(So) 946.9 234.9 5719.1 280.4 10153.5 75260.2
A-2 3(FO)* 5924.6 338.4 1069.1 2850.8 399.1 242523.7

4(SO) 1446.3 253.5 6140.1 381.0 7716.8 77050.8
Mean 1264.6 287.1 6153.8 318.5 9473.0 98242.8

SO 276.1 74.9 441.7 54.6 1533.7 38266.8

7 <---Charge
<--Instrument

Cylinder gauge numbers and orientation Door .... > Cylinder
1(BO) Back-on to blast
2(SO) Side-on to blast Enclosure
3(FO)* Face-on to blast Configuration A-2
4(SO) Side-on to blast

• Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure = 83 kPa
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Table 8-3. Instrumentation cylinder pressure-time summary at the 3 ft/0.91 m range in the
3.05 x 2.44 x 2.44- m enclosure configuration A-3. Shots with sheep in chamber.

Maximum Smoothed Maximum Average Pressure
Date Peak Peak Impulse and Impulse Within 20 Effective

and Charge Gauge Pressure Pressure Imax, Percent of Peak Impulse Power
Test Weight, g Number Pmax ,kPa Psm,kPa kPa*ms P20,kPa 120,kPa*ms E!P,kPa"2*ms

8/15/90 114 1(80) 230.1 53.3 1202.6 45.9 2277.0 3568.9
Sol 2(S0) 331.9 58.6 1059.3 158.8 2752.2 4756.4
A-3 3(FO)* 1044.6 96.1 1023.7 1044.6 NO DATA 11710.5

4(SO) 243.4 56.5 1137.1 48.6 2325.2 3986.1
Mean 268.5 56.1 1133.0 84.4 2451.5 4103.8

so 55.3 2.7 71.7 64.4 261.6 602.4

8/20/90 227 1(90) 297.6 94.7 2040.4 42.5 2151.0 8956.9
Sol 2(SO) 336.8 71.3 1763.9 96.4 4263.1 9038.3
A-3 3(FO)* 1169.9 115.4 1634.1 562.7 1775.8 21525.0

4(SO) 485.8 80.1 2091.4 112.9 3770.2 10807.3
Mean 373.4 82.0 1965.2 83.9 3394.8 9600.8

SO 99.3 11.8 176.2 36.8 1105.0 1045.6

8/21/90 454 1(90) 529.3 157.9 4209.0 106.7 5024.4 33516.9
Sol 2(SO) 569.8 103.3 2699.3 178.1 6878.0 17836.6
A-3 3(FO)* 5726.8 347.3 1571.5 3407.9 640.7 158654.2

4(SO) 442.0 120.9 4244.6 99.9 4925.2 30219.4
Mean 513.7 127.4 3717.6 128.2 5609.2 27191.0

SD 65.3 27.9 882.1 43.3 1099.9 8267.2

8/22/90 907 1(80) 639.6 256.9 6560.0 84.4 4307.3 94164.6
SOl 2(SO) 1160.0 184.4 4148.1 492.1 6026.8 59212.2
A-3 3(FO)* 5849.5 342.1 4031.7 2743.7 395.1 212164.7

4(SO) 1043.7 207.6 7019.3 222.8 8062.8 91907.8
Mean 947.8 216.3 5909.1 266.4 6132.3 81761.5

SO 273.1 37.0 1542.3 207.3 1880.0 19560.9

__x <- -Charge

Instrument Cylinder--> o

Cylinder gauge numbers and orientation Door ---- >
1(90) Back-on to blast
2(SO) Side-on to blast Enclosure

3(FO)* Face-on to blast Configuration A-3
4(SO) Side-on to blast

* Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure 83 kPa

I
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Table $-4. Instrumentation cylinder pressure-time summary at the 4 ft/1.22 m range in the
3.05 x 2.44 x 2.44- m enclosure configuration A-4. Shots with sheep in chamber. I

Maximum Smoothed Maximum Average Pressure
Date Peak Peak Impulse and Impulse Within 20 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peak Impulse Power
Test Weight, g Number PmaxkPa PsmkPa kPa*ms P20,kPa 120,kPa*ms EIPkPa*2*ms

9/4/90 114 1(80) 231.4 76.1 1529.8 59.9 2884.2 5471.0
Sol 2(SO) 243.1 85.1 1275.4 69.7 3362.0 5430.1
A-4 3(FO)* 481.8 61.6 1215.1 207.9 2754.5 6723.8

4(S0) 201.7 54.4 1295.8 44.1 2123.3 3573.7
Mean 225.4 71.9 1367.0 57.9 2789.8 4824.9

SO 21.3 15.8 141.4 12.9 624.7 1083.8

9/5/90 227 1(B0) 334.5 134.0 2610.8 88.9 4300.1 15179.3
Sol 2(SO) 261.0 108.8 2330.2 74.7 3571.2 10995.8
A-4 3(FO)* 995.9 118.5 1114.9 477.7 6589.6 13833.5

4(S0) 315.2 78.6 2356.3 73.3 3616.8 9534.1
Mean 303.6 107.1 2432.4 79.0 3829.4 11903.1

SD 38.1 27.7 155.0 8.6 408.3 2929.9

9/6/90 454 1(B0) 433.0 242.0 4347.5 137.3 6308.5 46438.0
Sol 2(SO) 441.2 172.3 4003.8 130.0 5455.6 35251.5
A-4 3(FO)* 2118.4 199.6 3475.8 2118.4 NO DATA 59137.5

4(S0) 1186.3 166.0 3921.9 369.4 8017.2 38066.5
Mean 686.8 193.4 4091.1 212.2 6593.8 39918.7

So 432.6 42.2 225.8 136.2 1304.4 5818.7

9/7/90 907 1(80) 692.3 344.6 7460.3 196.5 9319.4 129786.0
S01 2(SO) 952.4 211.2 4658.3 274.2 8774.6 59450.4
A-4 3(FO)* 2890.8 313.4 6112.4 1358.8 4065.5 144909.7

4(S0) 1195.8 259.6 7170.6 305.0 8512.1 101324.9
Mean 946.8 271.8 6429.7 258.6 8868.7 96853.8

SO 251.8 67.5 1540.9 55.9 411.8 35380.3 3

S x --- Chargel

Cylinder gauge numbers and orientation Instrument Cylinder--> o/ -Door
1(90) Back-on to blast
2(SO) Side-on to blast Enclosure
3(FO)* Face-on to blast Configuration A-4
4(SO) Side-on to blast

* Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure 83 kPa

I
I
I

8-4 I



I
I

Table 8-5. Instrumentation cylinder pressure-time summary at the 4.7 ft/1.43 m range in the
3.05 x 2.44 x 2.44- m enclosure confiquration A-5. Shots with sheep in chamber.

Maximum Smoothed Maximum Average Pressure
Date Peak Peak Impulse and Impulse Within 20 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peak Impulse Power

Test Weight, g Number PmaxkPa Psm,kPa kPa*ms P20 kPe i20,kPa*ms EIP kPa^2*ms

9/13/90 114 I(BO) 241.5 109.4 1513.9 70.3 3262.8 11000.7
Sol 2(SO) 281.9 81.7 1243.2 82.2 3899.5 6683.2
A-5 3(FO)* 293.6 57.4 1283.6 63.7 3013.2 4400.0

4(SO) 192.3 90.6 1396.3 46.1 2244.8 5433.0
Mean 238.6 93.9 1384.5 66.2 3135.7 7705.6

SD 44.9 14.1 135.7 18.4 834.6 ,921.3

9/14/90 227 1(BO) 357.2 172.1 2762.0 58.8 4221.2 24148.7
Sol 2(SO) 479.5 110.7 2236.7 156.2 5742.8 15164.9
A-5 3(FO)* 633.5 98.3 2002.7 168.0 2954.2 12460.1

4(SO) 338.2 135.4 2366.8 71.3 3552.4 13159.9
Mean 391.6 139.4 2455.2 105.4 4505.5 17491.2

SD 76.7 30.9 273.6 44.8 1122.5 5852.1

9/17/90 454 1(8O) 717.2 291.8 4518.8 198.2 8319.8 67853.3
S01 2(S0) 841.0 194.4 3768.5 284.4 9094.0 45718.5
A-5 3(FO)* 1122.8 180.5 3942.8 314.8 5707.5 46140.2

4(S0) 534.8 184.2 4177.1 118.7 5205.4 36005.9
Mean 697.7 223.5 4154.8 200.4 7539.7 49859.2II

SO 154.0 59.4 375.6 82.9 2058.3 16322.5

9/18/90 907 1(BO) 1368.5 446.4 7414.2 417.1 10557.0 167949.2
Sol 2(SO) 1921.8 291.0 5304.8 774.3 8993.8 117588.2
A-5 3(FO)* 2698.3 333.8 6399.8 1105.3 3240.9 151764.4

4(SO) 1091.2 297.1 7029.7 273.0 6664.3 106197.6
Mean 1460.5 344.8 6582.9 488.1 8738.4 130578.3

SD 422.9 88.0 1123.4 258.1 1958.9 32861.4

Sx __-- -Charge

Cylinder gauge numbers and orientation Door ---- > o <--Instrument
1(BO) Back-on to blast Cylinder
2(SO) Side-on to blast Enclosure
3(FO)* Face-on to blast Configuration A-5
4(SO) Side-on to blast

* Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure : 83 kPa

I
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Table 8-6. Instrumentation cylinder pressure-time summary at the 4 ft/1.22 m range in the
3.05 X 2.44 x 2.44- m enclosure configuration A-6. Shots with sheep in chamber.

Maximum Smoothed Maximum Average Pressure
Date Peak Peak Impulse and Impulse Within 20 Effective

and Charge Gauge Pressure Pressure Imex, Percent of Peak Impulse Power
Test Weigh t, g Number Pmax, kPa Psm1 kPa kPa*ms P20 kPa 120,kPa*ms EIP,kPa'2*ms

9/25/90 114 1(00) 995.2 210.9 1792.6 364.6 5334.1 37613.5
SO1 2(SO) 303.9 116.2 1106.1 88.6 4294.2 7152.8
A-6 3(FO)* 496.6 80.5 1230.9 140.4 4105.8 7732.6

4(SO) 422.1 126.6 1498.6 107.6 4469.9 10830.6
Mean 573.7 151.2 1465.8 186.9 4699.4 18532.3

so 369.8 51.9 344.4 154.2 556.6 16626.8 I
9/26/90 227 1(90) 1387.8 281.9 3065.4 535.9 16454.4 78335.1

Sol 2(SO) 672.2 155.9 2438.1 219.5 6843.0 16935.1
A-6 3(FO)* 891.9 107.6 1870.8 448.1 4661.8 18152.9

4(SO) 474.6 159.5 2586.6 120.8 5290.6 19128.7
Mean 844.9 199.1 2696.7 292.1 9529.3 38133.0

So 480.5 71.7 327.8 216.9 6047.3 34833.3

9/27/90 454 1(9O) 1170.9 256.1 4518.4 293.2 14157.0 104122.0
SOl 2(SO) 878.6 169.9 4330.2 236.6 6323.6 36808.8
A-6 3(FO)* 2083.7 180.0 1928.9 2083.7 NO DATA 46930.7

4(SO) 609.0 181.4 4504.4 147.4 7050.1 46698.8
Mean 886.2 202.5 4451.0 225.7 9176.9 62543.2

So 281.0 46.8 104.8 73.5 4328.2 36346.3

9/28/90 907 1(80) 1957.0 372.2 6722.3 654.7 21093.3 219683.9
So1 2(SO) 786.8 243.5 5869.3 234.4 7642.5 88171.8
A-6 3(FO)* 2936.2 310.2 5680.5 1769.1 5611.5 177678.0

4(SO) 980.3 240.7 6929.4 265.2 8619.0 104483.8
Mean 1241.4 285.5 6507.0 384.8 12451.6 137446.5

So 627.3 75.1 561.9 234.3 7499.8 71685.2

x <H --- Charge

Cylinder gauge numbers and orientation Door 0 --- > 0 <--Instrument
1(80) Back-on to blast Cylinder
2(SO) Side-on to blast Enclosure
3(FO)* Face-on to blast Configuration A-6
4(SO) Side-on to blast

* Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure = 83 kPa

I
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Table 8-7. Instrumentation cylinder pressure-time summary at the 4.7 ft/1.43 m range in the
. . . .. 3.05 x 2.44 x 2.44- m enclosure configuration A-7. Shots with sheep in chamber.

Maximum Smoothed Maximum Average Pressure
Date Peak Peak ImpuLse and ImpuLse Within 20 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peak Impulse Power

Tst Weight, g Number Pmax,kPa Psun~kPa kPa*,ms P20, kPa 120, kPa*ms EIP~kPa-2*ms

10/2/90 114 1(50) 251.5 99.7 1471.0 64.2 3067.8 7963.0
Sol 2(SO) 264.6 67.7 1252.2 73.8 3539.1 5549.0
A-7 3(FO)* 320.9 51.7 1085.1 87.0 4157.3 4715.7

4(SO) 181.4 95.9 1339.7 39.4 1960.3 5379.7
Mean 232.5 87.8 1354.3 59.1 2855.7 6297.2ISO "4.7 17.5 110.1 17.8 810.5 1"45.1

10/3/90 227 I(Bo) 778.0 183.9 2822.0 239.1 8807.9 23872.3
Sol 2(SO) 516.7 97.1 1930.5 159.8 5911.4 9987.4

IA-7 3(FO)* 632.4 95.2 1918.5 195.4 3171.3 124,85.8
4(SO) 355.9 150.1 2520.1 72.4 3542.3 13551.9

Mean 550.2 143.7 2424.2 157.1 6087.2 15803.9
So 213.0 43.8 453.4 83.4 2637.2 7211.2

10/4/90 454 1(80) 737.5 293.9 4624.5 226.8 8982.4 71525.2
SOl 2(SO) 851.2 202.9 3776.5 237.7 7060.7 44532.7
A-7 3(FO)* 1143.8 180.0 3775.9 400.9 5675.7 42226.9

4(SO) 530.1 222.7 4063.1 126.4 5718.8 38140.1
Mean 706.3 239.8 4154.7 197.0 7254.0 51399.3

SO 162.8 47.9 431.4 61.4 1640.4 17720.2

10/5/90 907 1(8o) 1019.6 440.4 7939.4 285.5 13536.2 181317.1
SOl 2(SO) 1530.8 273.0 6521.8 513.8 12898.8 125066.2
A-7 3(FO)* 2223.8 270.8 7002.9 796.9 4624.9 134659.4

4(S0) 897.1 314.3 7271.7 241.1 7852.5 114816.2
Mean 1149.2 342.6 7244.3 346.8 11429.2 140399.8

So 336.1 87.2 709.2 146.3 3113.8 35804.1

I nstrument- o
Cy inrder
_ < --- Charge

CyLinder gauge numbers and orientation Door ---- >
1(80) Back-on to blast
2(S0) Side-on to blast Enclosure

3(FO)* Face-on to blast Configuration A-7
4(S0) Side-on to blast

* Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure = 83 kPa

I
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Table U-8. Instrumentation cylinder pressure-time summry for various ranges in the
3.05 x 2.44 x 2.44- m enclosure for charges detonated in a corner in configurations A-8
throu2h A-8/5. Shots with sheep in the chamber. I

Maximum Smoothed Maximum Average Pressure
Date Peak Peak Imputse and Impulse Within 2 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peek lnputse Power
Test Weight, g Number Pme, kPa Psm,kPa kPa'm* P20,kPa 120,kPa*ms EIP,kPa'2*m

11/16/90 454 I(BO) 620.4 120.5 3771.2 137.8 5002.3 26283.1
T6 2(SO) 1306.8 112.2 1727.0 547.3 790.3 19975.1 I

A-8/5 3(FO)* 2945.4 364.1 3762.4 1049.3 1632.7 137176.0

3ft/0.91m 4(50) 2102.2 238.2 3486.5 630.6 14512.4 6731.3
Mean 1343.1 157.0 2994.9 438.6 6768.3 36996.5

So 741.6 70.5 1107.2 263.8 7029.4 24225.2 I
10/31/90 454 1(60) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA

T1 2(SO) 484.0 173.8 3026.4 158.1 7645.8 25098.3
A-8 3(FO)* 769.0 252.9 3276.4 247.1 8794.9 40884.4

6.6ft/2.01m 4(SO) 400.4 160.0 3772.0 117.0 5741.7 26383.5
Mean 442.2 166.9 3399.2 137.6 6693.8 25740.9

SO 59.1 9.8 527.2 29.1 1346.4 908.8

11/1/90 454 1(90) 444.8 246.8 4098.4 118.2 5691.6 35727.2
T2 2(SO) 403.5 165.9 3118.3 123.3 5926.3 25642.5

A-8 3(FO)* 1013.3 232.4 3040.8 349.8 8615.5 39807.4
6.6ft/2.01m 4(SO) 368.6 151.8 3644.2 92.0 4587.2 23929.0 I

Mean 405.6 188.2 3620.3 111.2 5401.7 28432.9
SD 38.1 51.3 490.5 16.8 715.1 6374.9

11/14/90 454 1(90) 796.9 181.1 4483.9 221.5 9419.9 42166.9 3
T5 2(SO) 822.6 175.5 2726.1 339.2 11098.3 26337.1

A-8/4 3(FO)* 1259.0 229.0 2980.4 761.2 1138.8 42827.4
6.6ft/2.01 m 4(SO) 516.1 119.2 3857.6 116.3 5313.0 22800.4

Mean 711.9 158.6 3689.2 225.7 8610.4 30434.8 I
SO 170.0 34.2 890.9 111.5 2976.4 10313.0

11/12/90 454 1(80) 777.8 350.1 4571.6 190.7 7499.9 68227.0
T-4 2(SO) 1057.4 403.5 3371.6 339.5 16503.5 60937.1 I

A-8/3 3(FO)* 579.5 236.2 3294.8 171.9 8542.6 36456.0
9.8ft/2.99 m 4(SO) 538.3 271.3 3940.6 110.1 5456.7 43441.2

Mean 791.2 341.6 3961.3 213.4 9820.0 57535.1
So 259.8 66.5 600.3 116.4 5877.5 12738.3

11/7/90 907 1(90) 1432.6 511.8 6571.2 483.2 15459.2 178383.6
T3 2(S0) 1669.4 594.8 5066.4 530.1 11341.7 153752.9

A-8/2 3(FO)* 995.2 408.6 11180.4 242.0 11133.2 189831.2
9.8ft/2.99 m 4(SO) 1409.5 550.5 7495.8 345.5 11024.3 178606.1

Mean 1503.8 552.4 6377.8 452.9 12608.4 170247.5
So 143.8 41.5 1226.2 95.9 2474.0 14285.2

A-8/2

A-8/3-- o --A-8/4
Instrumentation Cylinder Configurations A-8 to A-8/5 --- o A-8--; o

Cylinder gauge numbers and orientation Door ---- > x --- Charge
1(80) Back-on to blast
2(SO) Side-on to blast Enclosure I
3(FO)* Face-on to blast Configurations A-8 to A-8/5
4(SO) Side-on to blast
Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure = 83 kPa
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Table B-9. Instrumentation cylinder pressure-time summary for various ranges in the
3.05 x 2.44 x 2.44- m enclosure for charges detonated against one wall in configurations A-9
through A-9/3. Shots with sheep in the chamber.

Maxiu Smoothed Maximum Average Pressure
Date Peak Peak ImpuLse and ImpuLse Within 20 Effective
and Charge Gauge Pressure Pressure Imex, Percent of Peak Impulse Power
Test Weight, 9 Number Pmx kP& Psm kPa kP&*ms P20 kPa 120,kPa*ms EIPkPa'2*ms

11/30/90 454 101 1290.7 153.8 535.5 402.8 4312.8 29846.8
T-1 2(SO) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
A-9 3(FO)* 3038.0 297.6 1025.3 965.7 1861.1 134055.1

0.91 a 4(SO) 2540.9 403.2 4903.9 1155.7 2570.2 102866.5
Mean 1277.2 185.7 1813.1 519.5 2294.3 44237.8

SO 884.0 176.4 3088.9 532.4 1232.2 51632.7

1214/90 454 1(B0) 1135.6 126.6 483.2 228.2 7948.7 24025.5
T-2 2(SO) 886.1 173.6 2572.2 259.6 6532.7 36270.7

A-9 3(FO)* 2996.3 377.1 4717.4 1416.2 2656.8 157243.0
0.91 m /,(SO) 2969.3 397.8 3860.0 1311.6 425.0 94045.3

Mean 1663.7 232.7 2305.1 599.8 4968.8 51"47.2
so 1137.6 1"4.9 1704.2 616.6 3998.2 37395.7

12/6/90 454 1(S0) 558.7 14.4 3906.3 132.4 5892.9 32434.8
T-3 2(SO) 1153.7 177.8 3812.8 666.0 3892.0 47005.6

A-9/2 3(SO) 434.8 116.3 3047.7 97.6 4450.8 18080.0
1.71 m 4(80) 504.4 188.4 3997.5 111.0 5524.8 36599.6
Mean 662.9 156.7 3691.1 251.8 4940.1 33530.0

SO 331.1 32.8 435.5 276.5 928.7 11984.9

12/10/90 454 1(SO) 556.3 134.0 3815.3 168.3 7421.6 28704.8
T-4 2(SO) 648.3 189.9 3105.3 231.6 8407.6 33451.1

A-9/2 3(SO) 534.3 111.0 2822.8 130.1 4051.3 18586.4
1.71 m 4(60) 607.8 210.0 4973.7 163.6 8120.6 54490.1

Mean 586.7 161.2 3679.3 173.4 7000.3 33808.1
SO 51.3 46.4 958.7 42.4 2009.1 15117.5

12/12/90 454 I(BO) 967.3 493.6 4747.3 257.6 6837.6 98112.8
T-5 2(SO) 736.7 302.5 3478.6 221.1 8092.7 50728.7

A-9/3 3(FO)* 292.1 189.3 3825.0 51.5 2480.0 38914.5

2.71 m 4(S0) 438.9 196.4 3947.4 112.0 4830.9 44126.9
Mean 714.3 330.8 4057.8 196.9 6587.1 64322.8

SO 264.9 150.6 641.5 75.8 1645.3 29448.6

12/13/90 454 1(90) 1008.8 495.4 4574.7 287.0 7331.3 93983.1
T-6 2(SO) 669.2 286.7 2933.4 205.2 7507.8 42575.9

A-9/3 3(FO)* 392.6 179.7 3508.5 96.9 4722.1 36331.6
2.71 m 4(SO) 469.4 212.9 4665.7 122.9 5354.1 57170.8

Mean 715.8 331.7 4057.9 205.0 6731.1 64576.6
SO 272.7 146.5 974.9 82.1 1195.7 26491.7

A-9- ->o x <--Charge

Instrumentation Cylinder Configurations A-9 to A-9/3 --- o o <--A-9/2
A-9/3--)lo

Cy inder gauge numbers and orientation Door ---- >
(80) Back-on to blast

i(SO) Side-on to blast Enclosure

(FO) Face-on to blast Configurations A-9 to A-9/3

* Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure = 83 kPa
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Table B-10. Instrumentation cylinder pressure-time summary at various ranges in the
3.05 x 2.44 x 2.44- m enclosure for two charges detonated simultaneously against opposite

watts in configurations A-1O throg A-10/2. Shots with she in the chaaber.

Maximum Smoothed Maximum Average Pressure
Date Peak Peak Impulse and Impulse Within 20 Effective

and Charge Gauge Pressure Pressure Imex, Percent of Peak Impulse Power
Test Weight, g Number PmaxkPa Psm, kPa kPa*ms P20, kPa 120, kPa*. EIPkPa'2ms

12/20/90 2-227 1(80) 619.6 173.2 4159.5 190.6 8803.3 47409.6
T-1 2(50) 559.4 137.8 2886.8 197.6 4970.9 31850.5

A-10 3(FO)' 3019.2 268.0 4448.2 1801.8 338.7 112235.8
0.91 M 4(50) 799.8 228.4 5386.3 183.8 6497.7 61690.7

Mean 659.6 179.8 4144.2 190.7 6757.3 46983.6
SO 125.1 45.7 1249.8 6.9 1929.3 14924.7

1/8/91 2-227 1(BO) 578.8 146.9 2712.7 178.2 7113.9 36427.7
T-2 2(SO) 471.3 152.9 4111.0 164.8 5885.4 33380.5

A-I1 3(FO)* 3001.6 270.7 4111.7 1414.4 282.9 111209.3
0.91 m 4(50) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA

Mean 525.1 149.9 3411.9 171.5 6499.7 34904.1
SO 76.0 4.2 988.7 9.5 868.7 2154.7 3

1/9/91 227-454 I(BO) 966.0 295.8 5369.7 309.2 13122.0 100844.4
T-3 2(50) 778.5 196.8 4578.5 228.2 5977.8 53693.6

A-IO 3(FO)* 3023.2 265.3 5468.8 1443.1 6234.4 141786.2
0.91 m 4(SO) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA

Mean 872.3 246.3 4974.1 268.7 9549.9 77269.0
SO 132.6 70.0 559.5 57.3 5051.7 33340.7

1/15/91 2-227 1(50) 991.2 350.3 4934.2 301.7 9655.2 95859.3
T-4 2(S0) 389.5 177.2 4022.2 125.9 5582.4 35676.8

A-10/2 3(50) 476.1 182.8 3863.1 140.1 6066.4 38342.5
1.71 m 4(50) 607.8 201.4 5493.9 167.6 7301.0 54016.3

Mean 616.2 227.9 4578.4 183.8 7151.3 55973.7
so 265.7 82.2 771.5 80.5 1819.4 27794.0

1/16/91 227-454 1(50) 795.9 230.4 5980.4 195.0 9073.2 69224.0
T-5 2(SO) 568.5 312.8 4810.2 183.8 5624.6 74445.9 l

A-10/2 3(SO) 584.6 196.8 4334.4 124.2 5858.1 56145.1

1.71 m 4(50) 1117.7 282.9 6409.2 310.3 8002.8 103327.5
Mean 766.7 255.7 5383.6 203.3 7139.7 75785.6
so 255.9 52.0 972.6 77.8 1675.4 19909.4 I

1/25/91 227-454 1(50) 1076.0 219.9 5792.7 274.1 6549.0 73562.6
T-6 2(SO) 622.3 356.3 5593.7 191.1 6625.3 86474.5

A-10/2 3(50) 606.0 234.2 6028.8 128.8 6283.6 78929.8
1.71 m 4(SO) 1475.1 467.4 6392.7 NO DATA NO DATA NO DATA

Mean 944.9 319.5 5952.0 198.0 6486.0 79655.6
SO 415.2 116.1 343.4 72.9 179.4 6486.5

A-10- o x <--Charge

Instrumentation Cylinder Configurations A-10 to A-10/2 --- o o <--A-10/2

Cylinder gauge numbers and orientation Door ---- > x <--Charge
(80) Back-on to blast
(SO) Side-on to blast Enclosure
(FO) Face-on to blast Configurations A-10 and A-10/2 I

* Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure = 83 kPa

B-10 I
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Tabte 9-11. instr.umentation cYtinder pressure-time summary at various ranges in the
3.05 x 2.44 x 2.44- m enclosure for charges detonated against a wall and with the door openI in conf iguratio ns 9-9 and B-9/2. Shots with sheep in the chamber.

Maxi a iooted max i m Average Pressure
Oate Peak Peak ImupLse and Imputse Within 20 Effective
and Charge Gauge Pressure Pressure JImx, Percent of Peak Imputse Powaer
Test We ihtg Number Pmax, kPa. Psm,kPa kPa~ms P20,kPa 120, kPa*Ims EIP,kPa-Zms

2/5/91 454 1090) 1077.3 177.8 740.2 234.7 2809.4 37878.1
T-2 2(SO) 831.3 137.0 950.3 285.2 2910.2 18732.8
9-9 3(FO)* 2996.3 389.2 29614.3 952.1 1904.1 144356.6

0.91 m 4(S0) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
Mean 954.3 157.4 845.3 260.0 2859.8 28305.5

SD .173.9 28.8 148.6 35.7 71.3 13537.8

2/6/91 454 1(90) 1032.9 152.2 1038.6 202.6 "403.9 34031.9
T-3 2(SO) 779.9 126.2 1079.8 252.5 2624.8 19129.8

B-9 3(FO)* 3038.0 395.9 1292.3 1001.9 1995.8 138140.8

Men906.4 139.2 1059.2 227.6 3514.4 26580.93so 178.9 18.4 29.1 35.3 1258.0 10537.4

2/1/91 454 1(50) 690.2 136.0 1160.5 193.7 '3875.0 21759.8
T-1 2(50) 936.0 171.6 962.9 403.8 2263.1 26606.5

8-9/2 3(50) 430.7 97.0 833.7 118.2 2211.6 12986.6
1.71 mi 4(80) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA

Mean 685.6 134.9 985.7 238.6 2783.2 20451.0
SO 252.7 37.3 164.6 148.0 945.8 6903.6

Instrumentation Cylinder Configurations B-9 to 9-9/2 --- o o--g-9/2

3Cytinder gauge number orientations Door ----
(90) Back-on to blast Open
(SO) Side-on to blast EncLosure
(FO) Face-on to blast Configurations 9-9 and 9-9/2

Gueno.3 ntused to calculate mean. Note. Recording site ambient pressure =83 kPa
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Table 3-12. Instrumentation cylinder mean values at the 3 ft/ 0.91 m range in the
3.05 x 2."4 x 2.44-m enclosure for configurations A-1 throughh A-3. Shots with sheep in the chamber. I

Maximum Smoothed Maximu. Average Pressure
Peak Peak Imptse and Imputse Within 20 Effective

Charge Config- Pressure Pressure Imax, Percent of Peak Iqmulse Power
Date Weight, * uration PmuxkkPa Psa, kPa kPasms P20,kPa 120,kPa*ms EIP kPa2*ms

7/30/90 114 A-1 257.2 58.1 1120.9 58.9 2309.5 4811.8
8/7/90 A-2 293.2 96.2 1256.5 85.0 3559.2 6780.0
8/15/90 A-3 268.5 56.1 1133.0 84.4 2451.5 4103.8 I

Mean 273.0 70.1 1170.1 76.1 2773.4 5231.9

SD 18.4 22.6 75.0 14.9 684.2 1386.7

7/31/90 227 A-1 473.9 93.1 2857.0 111.6 2954.5 15325.9
8/8/90 A-2 669.3 119.5 2293.2 200.6 6247.3 14176.7
8/20/90 A-3 373.4 82.0 1965.2 83.9 3394.8 9600.8

Mean 505.5 98.2 2371.8 132.0 4198.9 13034.5
SD 150.5 19.3 451.1 61.0 1787.6 3028.6 I

8/1/90 454 A-1 993.0 175.9 3539.2 270.0 5149.0 52748.2
8/9/90 A-2 740.8 161.3 3759.3 193.3 7388.7 36119.4
8/21/90 A-3 513.7 127.4 3717.6 128.2 5609.2 27191.0 I

Mean 749.2 154.9 3672.0 197.2 6049.0 38686.2
SD 239.8 24.9 116.9 71.0 1182.8 12970.5

8/2/90 907 A-1 1906.5 272.8 5444.5 618.9 7404.9 145197.1 I
8/10/90 A-2 1264.6 287.1 6153.8 318.5 9473.0 98242.8
8/22/90 A-3 947.8 216.3 5909.1 266.4 6132.3 81761.5

Mean 1373.0 258.7 5835.8 401.3 7670.1 108400.5
SD 488.5 37.4 360.3 190.3 1686.1 32915.1 I

Chage x o -<+ m-
A-3- o o <--A-2

Door- /

Enclosure
Configurations A-1 to A-3

Instrumentation cylinder = o Note. Recording site ambient pressure 83 kPa m

I

I
I
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TabLe 8-13. instrumentation cylinder mean values at the 4 ft/1.22 m range in the
3.05 x 2.44 x 2.44- m enclosure for configurations A-4 and A-6. Shots with sheep in the chamber.

maximum Smoothed Maximum Average Pressure
Date Peak Peak Impulse and Imputse Within 20 Effective

and Charge Config- Pressure Pressure |max, Percent of Peak impulse Power
Test W.eight, uration P.uaX, kPa Psm, kPa kPa*ms P20 kPsa 120 kPa*ms EIP, kPa'2*ms

9/4/90 114 A-4 225.4 71.9 1367.0 57.9 2789.8 4824.9
9/25/90 A-6 573.7 151.2 1465.8 186.9 4699.4 18532.3

9/5/90 227 A-4 303.6 107.1 2432.4 79.0 3829.4 11903.1
9/26/90 A-6 844.9 199.1 2696.7 292.1 9529.3 38133.0

9/6/90 454 A-4 686.8 193.4 4091.1 212.2 6593.8 39918.7
9/27/90 A-6 886.2 202.6 4451.0 225.7 9176.9 62543.2

9/7/9 0 907 A-4 946.8 271.8 6429.7 258.6 8868.7 96853.8
9/28/90 A-6 1241.4 285.5 6507.0 384.8 12451.6 137446.5

x4 --- -ChargeA-4--> o// 0 I-A-6

Enclosure

Door 
Configurations A-4 and A-6

Instrumentation cylinder : o Note. Recording site ambient pressure = 83 kPa

i
I
I
I
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Tabte B-14. Instrumentation cylinder mean values at the 4.7 ft/1.43 m range in the
3.05 x 2.44 x 2.44- m enclosure for configurations A-5 and A-7. Shots with sheep in the chamber.

Maximu Smoothed Maximum Average Pressure
Date Peak Peak Impulse and Impulse Within 20 Effective
and Charge Config- Pressure Pressure Imax, Percent of Peak Impulse Power

Test Weight, g uration Pmax,kPa Psm, kPa kPa'ms P20,kPa 120,kPa*ms EIP, kPa'2*ms

9/13/90 114 A-5 238.6 93.9 1384.5 66.2 3135.7 7705.6
10/2/90 A-7 232.5 87.8 1354.3 59.1 2855.7 6297.2

Mean 235.6 90.9 1369.4 62.7 2995.7 7001.4 I
so 4.3 4.3 21.4 5.0 198.0 995.9

9/14/90 227 A-5 391.6 139.4 2455.2 105.4 4505.5 17491.2
10/2/90 A-7 550.2 143.7 2424.2 157.1 6087.2 15803.9

Mean 470.9 141.6 2439.7 131.3 5296.4 16647.6SD 112.1 3.0 21.9 36.6 1118.4 1193.1

9/17/90 454 A-5 697.7 223.5 4154.8 200.4 7539.7 49859.2 3
10/4/90 A-7 706.3 239.8 4154.7 197.0 7254.0 51399.3

Mean 702.0 231.7 4154.8 198.7 7396.9 50629.3
SD 6.1 11.5 0.1 2.4 202.0 1089.0

9/18/90 907 A-5 1460.5 344.8 6582.9 488.1 8738.4 130578.3
10/5/90 A-7 1149.2 342.6 7244.3 346.8 11429.2 140399.8

Mean 1304.9 343.7 6913.6 417.5 10083.8 135489.1
SD 220.1 1.6 467.7 99.9 1902.7 6944.8 I

A-7--o

x <--- Charge

Door ---- > o <--A-5

Enclosure I
Configurations A-5 and A-7

Instrumentation cylinder o Note. Recording site ambient pressure 83 kPa 3

I
U
I
1
I
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TabLe B-15. Instrumentation cylinder pressure-time summary at the 3 ft/0.91 m range in the
3.05 x 2.44 x 2.44- m enclosure configuration A-I. No sheep in chamber.

Maximmum Smoothed Max imum Average Pressure
Date Peak Peak Imrpulse and Impulse Within 20 Effective

and Charge Gauge Pressure Pressure Imax, Percent of Peak Impulse Power
Test Weight, g Number Pmax kPa Psm, kPa kPa*ms P20,kPa 120,kPa*ms EIP,kPa'2*ms

7/26/90 114 1(BO) 500.4 91.8 1198.4 176.7 7569.2 14715.4
CAL 2(SO) 170.0 63.4 573.7 60.3 2179.6 3259.8
A-1 3(FO)* 1100.3 95.2 308.7 1100.3 NO DATA 12613.1

4(S0) 276.6 77.6 1308.4 54.9 2394.3 4553.5
Mean 315.7 77.6 1026.8 97.3 4047.7 7509.6

I SD 168.6 14.2 396.3 68.8 3051.6 6273.9

7/26/90 227 1(80) 770.0 171.8 2834.0 263.7 10999.9 42671.0
CAL 2(S0) 345.5 85.5 1033.7 106.9 2190.6 729. 1
a 3(FO)* 1184.4 126.9 723.3 1184.4 NO DATA 23695.8

4(SO) 473.4 155.9 4601.5 105.8 4770.6 26875.9
Mean 529.6 137.7 2823.1 158.8 5987.0 25615.3

SD 217.8 45.9 1783.9 90.8 4528.9 17719.6

7/26/90 454 I(BO) 1137.2 220.0 4695.9 392.9 18471.4 91350.8

CAL 2(SO) 539.7 123.1 1998.0 156.4 4321.4 17937.1
A-] 3(FO)* 4610.6 224.7 785.9 4610.6 NO DATA 106152.7

4(SO) 819.0 153.6 2909.4 258.0 4362.3 34276.0
Mean 832.0 165.6 3201.1 269.1 9051.7 47854.6

SD 299.0 49.5 1372.4 118.6 8157.7 38544.5

7/29/90 907 1(80) 2744.4 363.6 5593.9 1175.2 21345.6 258290.0
CAL 2(SO) 929.6 174.7 2574.8 281.0 6580.0 38988.7
A-1 3(FO)* 3341.6 312.0 2915.1 3341.6 NO DATA 150963.0

4(SO) 1391.0 253.7 7316.9 366.6 6855.5 110701.3
Mean 1688.3 264.0 5161.9 607.6 11593.7 135993.3

SD 943.2 94.9 2400.4 493.4 8446.5 111816.9

Calibration shot, no animals

I Charge--o <--Instrument
Cyt i nder

Cylinder gauge numbers and orientation Door ---- >
1(BO) Back-on to blast
2(SO) Side-on to blast Enclosure
3(FO)* Face-on to blast Configuration A-1
4(SO) Side-on to blast

* Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure 83 kPa

I
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Table 8-16. Instrumentation cylinder pressure-time summary at the 3 ft/0.91 m range in the

3.05 x 2.44 x 2.44- m enclosure configuration A-2. No sheep in chamber.

Maximum Smoothed Maximum Average Pressure

Date Peak Peak Impulse and Impulse Within 20 Effective

and Charge Gauge Pressure Pressure Imax, Percent of Peak Impu se Power

...Test ..-.. Weight, g Number Pmax,kPa Psmi, kPa kPa'ms P20,kPa 120 .kPa,*ms EIP kPa-2ms

8/6/90 114 1(80) 289.3 155.7 1326.9 77.5 3701.0 10398.3

CAL 2(SO) 169.1 44.2 697.3 60.4 2933.5 2793.1

A-2 3(FO)* 990.3 89.4 415.3 597.0 1974.7 11046.2
4(SO) 277.6 76.3 1314.6 57.4 2852.1 5561.2

Mean 245.3 92.1 1112.9 65.1 3162.2 6250.9

So 66.3 57.4 360.0 10.8 468.4 3849.2

8/6/90 227 1(90) 717.0 213.3 2835.3 167.2 7353.5 27571.9

CAL 2(SO) 383.5 63.9 1120.9 129.0 5716.6 6991.2

A-2 3(FO)* 1175.9 121.6 637.5 606.3 3033.9 24135.3

4(SO) 553.3 108.9 2482.9 129.1 6309.7 11581.7
Mean 551.3 128.7 2146.4 141.8 6459.9 15381.6

SD 166.8 76.6 905.4 22.0 828.7 10803.7

8/6/90 454 1(80) 862.4 280.1 4751.3 240.4 10329.6 68605.2

CAL 2(SO) 511.0 78.7 1327.9 163.1 7808.2 13781.5

A-2 3(FO)* 5625.8 245.9 1193.7 5625.8 NO DATA 139015.5

4(SO) 825.1 153.6 5055.6 224.9 8671.0 42095.6
Mean 732.8 170.8 3711.6 209.5 8936.3 41494.1

SD 193.0 101.8 2069.9 40.9 1281.5 27416.8

8/6/90 907 1(80) 1422.0 311.1 7227.0 429.9 13778.8 133301.3
CAL 2(SO) 1111.3 185.1 4633.8 302.9 8638.5 55177.4 I
A-2 3(FO)* 5921.9 404.5 13879.3 2115.0 3891.6 481134.2

4(SO) 1345.9 213.9 6035.0 341.6 5740.3 71079.8

Mean 1293.1 236.7 5965.3 358.1 9385.9 86519.5

SD 161.9 66.0 1298.0 65.1 4071.0 41287.1 I

__x <--- WCharge
0 -I-!ns trument

Cylinder gauge numbers and orientation Door .... > Cylinder
1(80) Back-on to blast I
2(SO) Side-on to blast Enclosure

3(FO)* Face-on to blast Configuration A-2
4(SO) Side-on to blast
Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure = 83 kPa

I
I
I
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Table 6-17. Instrumentation cylinder pressure-time summary at the 3 ft /0.91 m range in the
3.05 x 2.44 x 2.44- m enclosure configuration A-3. No sheep in chamber.

Maxim.am Smoothed Maxius" Average Pressure
Date Peak Peak Inmulse and IqpuLse Within 20 Effective

and Charge Gauge Pressure Pressure Imax, Percent of Peak lImpulse Power

Test Weight. g Number .. Pmux~kPa Psn~k.Pa... kPa*nm P20,kPa 120,kPo*ms EIP,kPa-2*ms

8/14/90 114 1(80) 221.3 59.7 1199.0 43.5 2200.6 3784.5
CAL 2(SO) 219.8 47.0 940.0 66.3 3244.2 3309.6
A-3 3(FO)* 1019.5 135.8 555.0 1019.5 NO DATA 19405.0

4(SO) 231.7 54.5 1380.8 39.6 1884.5 4322.5

Mean 224.3 53.7 1173.3 49.8 2443.1 3805.5ISD 6.5 6.4 221.5 14.4 711.5 506.8

8/14/90 227 1(B0) 521.3 103.8 2364.7 117.2 5944.2 11041.9
CAL 2(SO) 346.5 79.7 1913.9 101.8 4581.4 8713.6IA-3 3(FO)* 1161.6 137.4 5743.6 474.2 4048.0 45379.0

4(SO) 365.8 86.1 2258.0 86.8 4279.3 11329.2

MEAN 411.2 89.9 2178.9 101.9 4935.0 10361.6
so 95.8 i2.5 235.6 15.2 887.0 1434.4

I8/14/90 454 1(B0) 478.5 173.9 4252.8 113.7 5448.8 34698.8

CAL 2(S0) 580.7 118.8 3155.5 179.4 6884.3 2290a.8
A-3 3(FO)* 3593.3 242.9 338.4 2130.9 400.6 71253.6

4(SO) 828.0 119.2 4324.8 227.6 6620.7 31845.1
Mean 629.1 137.3 3911.0 173.6 6317.9 29817.6
SD 179.7 31.7 655.3 57.2 764.1 6151.0

8/14/93 907 1(80) 1283.2 260.9 6436.8 230.7 7575.2 97269.1
CAL 2(SO) 1051.1 206.1 4121.6 332.1 9385.1 61269.7
A-3 3(FO)* 5849.5 496.2 10298.2 3509.7 561.6 381520.2

4(SO) 1234.3 200.1 6631.6 278.2 6998.1 85800.7
Mean 1189.5 222.4 5730.0 280.3 7986.1 81446.5

SD 122.4 33.5 1396.3 50.7 1245.4 18390.4

3 x;[ i <---Charge
Instrument Cylinder--> 

o

Cylinder gauge numbers and orientation Door ---- >

1(00) Back-on to blast
2(SO) Side-on to blast EncLosure

3(FO)* Face-on to blast Configuration A-3

4(SO) Side-on to blast
* Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure 83 kPa

I
I
I
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Table 5-18. Instrumentation cylinder pressure-time summary at the 4 ft/i .22 m range in the
3.05 x 2.44 x 2.44- m enclosure configuration A-4. No sheep in chamber.

Maximum Smoothed Maximum Average Pressure
Date Peak Peak Impulse and Impulse Within 20 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peak Impulse Powier

Test Weight, g Number Paux,k ~ Psai,.kPa kPa*ms P20,kPa 120,kPa~ms EIP,kPa*2*ms

8/27/90 114 1(80) 171.2 82.6 1606.1 46.2 2282.5 5687.2
CAL 2(SO) 154.1 82.6 1168.6 47.6 2294.0 5186.4
A-4 3(FO)* 544.1 67.1 845.4 248.4 2663.7 6061.9

4(S0) 188.0 53.2 1275.1 45.2 2130.6 3381.6
Mean 171.1 72.8 1349.9 46.3 2235.7 4751.7

SD 17.0 17.0 228.1 1.2 91.2 1212.7

8/27/90 227 1(50) 258.7 135.1 2479.9 67.3 3255.4 12809.6
CAL 2(S0) 236.1 95.5 1849.9 69.5 3410.0 7070.9
A-4 3(FO)* 1326.8 123.2 1639.0 475.8 99.0 16501.8

4(SO) 206.6 71.1 2109.9 50.1 2431.6 6470.4
Mean 233.8 100.6 2146.6 62.3 3032.3 8783.6

SD 26.1 32.3 316.6 10.6 526.0 3499.5

8/27/90 454 1(80) 573.6 232.7 4051.2 154.9 6446.4 45035.93
CAL 2(SO) 387.0 126.5 3018.5 129.0 5476.8 23226.2
A-4 3(F0)* 2161..5 150.7 586.4 1046.6 159.1 33258.3

4(SO) 549.2 134.4 3480.7 133.2 5564.1 29980.4
Mean 503.3 164.5 3516.8 139.0 5829.1 32747.5I
SD 101.4 59.2 517.3 13.9 536.4 11165.1

8/27/90 907 1(80) 840.7 300.5 7070.6 557.8 8163.3 107947.8
CAL 2(SO) 608.9 216.6 "413.9 187.9 7913.8 56335.5I
A-4 3(FO)* 2945.6 309.4 3584.0 1775.7 426.2 117728.0

4(SO) 1154.4 208.0 6429.4 290.1 7104.2 76646.5
Mean 868.0 241.7 5971.3 345.3 7727.1 80309.9
SD 273.8 51.1 1386.3 191.0 553.7 26000.4U

Calibration shots, no animals

CylI.inrder gauge numbers and orientation Instrument Cylinder-- 1 c/ -- Door

1(80) Back-on to blast2(S0) Side-on to blast EnclosureI
3(FO)* Face-on to blast Configuration A-4
4(SO) Side-on to blast

*Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure =83 kPa3
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TabLe B-19. Instrumentationi cylinder pressure-time summary at the 4.7 ft/i .43 m range in the
3.05 x 2.44 x 2.44--m enclosure configuration A-5. No shee in chamber.

Maximum Smioote kajim*u Average Pressure
Date Peak Peak IaPjLse and ImpuLse Within 20 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peak Imputse Powier
Test Weight, g ubr Pmax~kPa Psmn,kPa kPa*ms P20 kPa 2.P*s EPka2m

Nui~~er ..... . l~~2m

9/11/90 114 1(B0) 320.0 99.4 1515.2 97.4 4523.4 10930.5
CAL 2(S0) 257.8 86.6 1239.7 82.6 3909.7 6817.8
A-5 3(FO)* 294.3 54.0 795.9 65.2 3063.0 3486.7

4(50) 254.8 81.5 1220.2 61.4 2961.1 4926.5
Mean 277.5 89.2 1325.0 80.5 3798.1 7558.33SD 36.8 9.2 165.0 18.1 787.1 3069.7

9/11/90 227 1(80) 335.7 160.5 2921.6 83.6 4089.9 22263.9
CAL 2(50) 434.6 120.8 2265.0 127.9 5334.5 15044.1
A-5 3(FO)* 403.8 83.1 1490.5 121.7 4804.3 8498.0

4(50) 296.9 132.4 2132.4 62.6 3098.0 11808.2
Mean 355.7 137.9 2439.7 91.4 4174.1 16372.1

so 71.0 20.4 422.6 33.3 1120.6 5352.9

9/11/90 454 1(80) 864.4 285.7 4551.8 258.8 12577.9 72549.7
CAL 2(50) 812.4 187.2 2966.9 235.9 7430.4 39940.5-
A-5 3(FO)* 1295.7 184.3 3156.0 420.6 4894.0 41551.0

4(SO) 563.2 190.9 3769.7 132.2 6583.1 32873.8
Mean 746.7 221.3 3762.8 209.0 8863.8 48454.7
SD 161.0 55.8 792.5 67.5 3244.3 21163.9

9/11/90 907 1(BO) 1283.6 508.2 7747.1 401.7 16716.5 194950.6
CAL 2(SO) 1557.1 270.9 4709.7 470.4 5471.7 103164.5
A-5 3(FO)* 2313.2 293.1 5143.9 629.4 4569.2 125682.2

4(SO) 1091.7 283.7 6760.3 287.4 7717.3 104730.1
Mean 1310.8 354.3 6405.7 386.5 9968.5 134281.7
so 233.9 133.5 1549.4 92.4 5950.8 52546.6

calibration shots, no animals

__ ---Charge

CyLinder gauge numb~ers and orientation Door ---- )>o<-nsrmn
1(80) Back-on to blast Cytinder
2(SO) Side-on to blast Enclosure

3(FO)* Face-on to blast Configuration A-S
4(SO) Side-on to bLast

*Gauge no.3 not used to caLcuLate mean. Note. Recording site amb~ient pressure =83 kPa
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TabLe 8-20. Instrumentation cylinder pressure-time summary at the 4 ft/1.22 m range in the
3.05 x 2.44 x 2.44- m enclosure configuration A-6. Mo sheep in chamber.

.... ,i.. ......
Maximum Smoothed Maximum Average Pressure

Date Peak Peak ImpuLse and Impulse Within 20 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peak Imputse Power
Test Weight, g Number PmaxkPa Psm kPa kPa*ms P2OkPa 120,kPa*ms EIP kPa"2*ms

9/20/90 114 1(BO) No Data No Data No Data No Data No Data No Data
CAL 2(S0) 818.0 146.9 1403.0 502.5 176.9 12998.5
A-6 3(FO)* 451.4 84.8 1084.7 126.5 3669.8 7368.2

4(S0) 387.3 110.4 1476.2 98.8 4744.1 9635.6
Mean 602.7 128.7 1439.6 300.7 2460.5 11317.1

SO 304.6 25.8 51.8 285.5 3229.5 2377.9 I
9/20/90 227 1(80) 1862.1 261.6 2338.2 663.3 13541.9 86460.2

CAL 2(SO) 1261.4 156.8 2375.1 601.8 4195.8 22513.9
A-6 3(FO)* 982.3 116.2 2131.8 318.4 3324.3 20319.0

4(SO) 472.0 156.7 2440.6 123.8 6142.8 19296.4 U
Mean 1198.5 191.7 2384.6 463.0 7960.2 42756.8

SD 697.2 60.5 51.9 295.3 4931.0 37882.4

9/20/90 454 1(90) 1076.1 273.8 4733.5 279.0 13317.4 104471.6 I
CAL 2(S0) 6369.0 191.4 3582.8 3494.6 32387.7 108415.8
A-6 3(FO)* 2209.9 202.4 3712.4 1062.0 9473.2 71485.4

4(SO) 617.2 187.6 4119.0 162.1 7017.8 47417.3
Mean 2687.4 217.6 4145.1 1311.9 17574.3 86768.2

So 3196.6 48.7 575.8 1891.2 13209.8 34135.9

9/20/90 907 1(BO) 1931.2 439.1 6719.0 645.7 12484.9 193906.9
CAL 2(SO) 6611.1 335.0 5147.0 5729.9 58009.8 367968.2
A-6 3(FO)* 2937.5 269.4 4256.1 1402.4 2703.8 137574.7

4(SO) 1222.4 240.9 7076.7 338.3 8763.0 118976.4
Mean 3254.9 338.3 6314.2 2238.0 26419.2 226950.5

so 2928.1 99.1 1026.6 3028.0 27421.5 127742.5 3
CaLibration shots, no animals

___ H --- Charge3
Cylinder gauge numbers and orientation Door ---- > -- Instrument

1(BO) Back-on to blast CyLinder
2(SO) Side-on to blast EncLosure
3(FO)* Face-on to blast Configuration A-6
4(S0) Side-on to blast

* Gauge no.3 not used to calcuLate mean. Note. Recording site ambient pressure = 83 kPa

B
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Table 8-21. Instrumentation cylinder pressure-time summary at the 4.7 ft/1.43 m range in the
3.05 x 2.44 x 2.44- m enclosure configuration A-?. No sheep in chanmber.

I.................
Maxifum Smoothed Maximum Average Pressure

Date Peak Peak Impulse and impqulse Within 20 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peak Impulse Power
Test Weight g Number PmaxkPa PsmkPa kPa*ms P2O kPa 120,kPasms EIP kPa'2*ms

10/16/90 114 1(8O) 363.4 108.6 1690.3 93.2 4377.2 10438.8
CAL 2(S0) 257.1 81.1 1351.7 78.2 3718.0 6772.2
A-7 3(FO)* 340.5 52.6 1211.0 77.0 3658.5 4588.8

4(SO) 194.7 81.5 1379.2 45.2 2225.9 5298.4
Mean 271.7 90.4 1473.7 72.2 3440.4 7503.1
iS 85.3 15.8 188.1 24.6 1102.2 2647.0

10/16/90 227 1(80) 747.6 175.7 2900.5 277.8 4437.6 24940.7
CAL 2(S0) 453.7 93.4 2158.7 126.8 6229.7 10805.0
A-7 3(FO)* 564.0 89.8 2124.5 132.5 4898.1 11542.0

4(SO) 421.8 145.6 2497.7 101.0 4921.1 14312.2
Mean 541.0 138.2 2519.0 168.5 5196.1 16686.0

SD 179.6 41.6 371.4 95.5 927.2 7360.7

10/16/90 454 1(80) 652.3 271.7 4743.0 177.0 6621.4 71698.7
CAL 2(S0) 726.0 196.4 4152.2 246.2 9187.1 49868.9
A-7 3(FO)* 1051.9 154.8 3550.0 261.2 5743.6 39059.8

4(SO) 485.0 210.3 4384.2 114.7 5680.6 41493.9
Mean 621.1 226.1 4426.5 179.3 7163.0 54353.8
S0 123.5 40.1 297.7 65.8 1814.9 15593.9

10/16/90 907 1(80) 899.6 482.9 7763.6 309.7 13627.0 174476.2
CAL 2(SO) 1554.3 276.0 5018.0 553.7 13846.5 94832.6
A-7 3(FO)* 2523.5 280.0 5726.8 869.2 6160.9 126539.3

4(SO) 874.0 274.5 7290.0 216.2 10336.7 99306.3
Mean 1109.3 344.5 6690.5 359.9 12603.4 122871.7
SD 385.6 119.9 1467.7 174.3 1966.1 44746.8

Calibration shots, no animals Instrument-> o
Cyt inrder

I H ---Charge

Cylinder gauge numbers and orientation Door ---- >
1(80) Back-on to blast
2(SO) Side-on to blast Enclosure
3(FO)* Face-on to blast Configuration A-7
4(SO) Side-on to blast

* Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure : 83 kPa
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Table 8-22. Instrumentation cylinder pressure-time summary at various ranges in the

3.05 x 2.44 x 2.44- m enclosure for charges detonated in a corner in configurations A-8
throg A-8/5. No sheep in chamber

Maximu Smoothed Maximu Average Pressure
Date Peak Peak Impulse and lImpulse Within 2 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peak Ipulse Power
Test Weight, g Number Pmmx,kPa Psm,kPa kPa*ms P20,kPa 120,kPa*ms EIP,kPa^2*ms

11/15/90 454 1(80) 607.5 129.6 4264.2 141.0 5061.6 30719.1
CAL 2(SO) 6113.9 91.2 256.6 6113.9 NO DATA 47&34.4

A-8/5 3(FO)* 2959.8 308.9 785.3 1456.3 2172.7 114816.9

0.91m 4(S0) 2239.2 272.8 4352.9 1140.8 1834.3 74401.7
Mean 2986.9 164.5 2957.9 2465.2 2298.6 50985.1

SO 2828.3 95.7 2339.8 3199.1 2282.0 22011.1 I
10/26/90 454 1(80) 584.5 252.8 4276.3 172.4 8290.5 38285.4

CAL 2(S0) 346.2 159.2 2373.4 110.6 5305.0 22132.0
A-8 3(FO)* 1585.2 269.0 2952.0 574.7 6363.5 53312.0

2.01m 4(S0) 361.1 157.1 3440.0 105.6 5229.5 24570.1
Mean 430.6 189.7 3363.2 129.5 6275.0 28329.2

SO 133.5 54.7 953.8 37.2 1745.9 8708.1

11/13/90 454 1(80) 379.6 206.6 4284.8 100.9 4729.2 33994.4
CAL 2(90) 576.9 214.1 4027.5 211.6 9553.1 17169.2

A-8/4 3(FO)* 1051.4 234.8 2990.0 348.3 571.2 33634.2
2.01 m 4(S0) 414.4 130.4 3666.0 93.8 4469.2 19700.5 I
Mean 457.0 183.7 3992.8 135.4 6250.5 23621.4

SO 105.3 46.3 310.9 66.1 2863.1 9072.0

11/9/90 454 1(B0) 880.1 354.4 4257.7 232.8 8913.2 67660.8 i
CAL 2(S0) 1048.5 380.2 3040.4 278.9 6516.3 54714.6

A-8/3 3(FO)* 560.4 232.4 2284.2 141.7 6959.1 32824.8
2.99 m 4(SO) 568.9 323.0 3679.7 159.4 7813.8 48852.0

Mean 832.3 352.5 3659.3 223.7 7747.8 57075.8 I
SD 243.3 28.6 608.9 60.3 1199.8 9624.1

11/8/90 907 1(BO) 1316.4 600.3 6995.6 430.0 19813.3 219137.9
CAL 2(S0) 1161.6 545.0 4453.3 403.3 10382.1 134756.0 I

A-8/2 3(FO)* 1562.3 430.9 5986.2 635.1 14948.1 143328.8
2.99 m 4(S0) 1401.0 519.6 6661.2 327.0 10069.0 159501.6

Mean 1293.0 555.0 6036.7 386.8 13421.5 171131.8
SO 121.4 41.3 1381.4 53.5 5537.7 43376.5 I

Calibration shots, no animals A-8/2

A-8/3---" <-A-8/4

Instrumentation Cylinder Configurations A-8 to A-8/5 --- 0 A-8--> 0
o <--A-8/5

Cylinder gauge numbers and orientation Door ---- > / x <---Charge
1(80) Back-on to blast I
2(S0) Side-on to blast Enclosure
3(FO)* Face-on to blast Configurations A-8 to A-8/5

4(SO) Side-on to blast
* Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure = 83 kPa I
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Tabte 8-23. Instrumentation cylinder pressure-time summary at various ranges in the
3.05 x 2.44 x 2.44- m enclosure for charges detonated against one watt in configurations A-9

thrýg A-9/3. No sheep in chamber.

Maxium Smoothed Maximum Average Pressure
Date Peak Peak Imqulse and Impulse Within 20 Effective

and Charge Gauge Pressure Pressure Jmix, Percent of Peak Impulse Power
Test Weight, N•mbwer PuaxkPa PsmkPa kPaums P20,kPa. 120.kPau. EIP kPa2 m

11/27/90 454 (10o) 1335.3 115.7 160.7 520.5 5537.8 63473.0
CAL 2(SO) 1239.4 188.5 3550.3 430.9 4707.0 43899.5
A-9 3(FO)* 3017.8 484.8 22853.5 1069.4 2079.0 301536.1

0.91 m 4(SO) 2291.6 391.2 547.1 689.0 1592.9 91178.5
Mean 1622.1 231.8 1419.4 546.8 3945.9 66183.7

So 581.8 142.8 1855.5 131.0 2079.7 23755.8

12/5/90 454 1(50) 482.2 159.0 3608.0 110.8 5350.8 28850.5
CAL 2(50) 1251.0 205.7 2108.2 537.2 5791.0 43815.5

A-9/2 3(50) 635.4 115.8 2311.6 229.0 4683.8 18084.9
1.71 m 4(80) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA

Mean 789.5 160.2 2W75.9 292.3 5275.2 30250.3
So 406.9 45.0 813.6 220.1 557.5 12922.3

12/11/90 454 I(BO) 1140.0 520.9 5162.3 410.9 9604.1 104761.0
CAL 2(50) 766.0 293.4 2882.0 212.8 4962.0 46583.9

A-9/3 3(FO)* 337.3 190.8 2938.1 69.8 3245.8 32422.8
2.71 m 4(90) 481.6 250.7 5693.5 145.0 7010.5 56954.6

Mean 795.9 355.0 4579.3 256.2 7192.2 69433.2
SO 330.2 145.3 1493.7 138.2 2326.4 31031.1

3-Calibration shots, no animals A-9-- [o x -- Charge

Instrumentation Cylinder Configurations A-9 to A-9/3 --- o o -A-9/2

3 Cylinder gauge numbers and orientation Door ---- >
(80) Back-on to blast
(SO) Side-on to blast Enclosure3 (FO) Face-on to blast Configurations A-9 to A-9/3

Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure 83 kPa
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Tabte 3-24. Instrumentation cylinder pressure-tim summry at various ranges in the

3.05 x 2.44 x 2.44- m enclosure for two charges detonated simuitaneousLy against opposite

walls in configurations A-10 through A-10/2. No sheep in chamber.

Maxi m Smoothed Maximum Average Pressure
Date Peak Peak Imqplse and Impulse Within 20 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peak Impulse Power
Test Weight, g Number Pmsx,kPa Psm, kPa kPam. P20,kPa 120,kPa*m E!PfkPa'2,m

12/18/90 2-227 1(00) 807.8 156.2 3726.2 243.6 11786.0 42323.2
CAL 2(S0) 681.3 157.1 4350.5 211.5 7580.2 37894.1

A-IO 3(FO)* 3019.2 321.8 5048.1 3019.2 NO DATA 129585.1
0.91 m 4(S0) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA

Mean 744.6 156.7 4038.4 227.6 9683.1 40108.7
SO 89.4 0.6 441.4 22.7 2973.9 3131.8

12/18/90 227-454 1(90) 1388.7 286.9 4985.5 441.7 14081.9 14081.9
CAL 2(S0) 632.9 188.5 4205.9 202.3 8143.5 55636.3
A-10 3(FO)*' 3036.7 242.4 2325.7 1873.2 299.7 109093.6

0.91 m 4(80) 864.3 280.9 6416.6 197.1 8854.6 90659.6
Mean 962.0 252.1 5202.7 280.4 10360.0 53459.3

so 387.2 55.2 1121.2 139.7 3242.8 38335.2

1/14/91 2-227 1(SO) 900.2 289.2 3812.2 289.3 12533.9 87889.4
CAL 2(SO) 441.4 189.8 3810.1 152.5 6735.4 40649.5

A-10/2 3(SO) 620.5 181.8 3872.0 132.6 4369.5 39658.8
1.71 m 4(SO) 557.8 181.0 4427.6 110.0 5318.6 43550.2
Mean 630.0 210.5 3980.5 171.1 7239.4 52937.0

So 194.8 52.7 299.5 80.7 3661.1 23360.0

1/14/91 227-454 1(SO) 617.6 229.4 5360.7 151.1 7152.6 67496.6 1
CAL 2(S0) 680.8 345.5 4696.1 217.6 6633.2 81234.1

A-10/2 3(SO) 667.1 211.8 4997.6 185.4 7672.1 64339.1
1.71 m 4(S0) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
Mean 655.2 262.2 5018.1 184.7 7152.6 71023.3 I

So 33.2 72.6 332.8 33.3 519.5 8982.7

Calibration shots, no animals A-10-oO x I<-- Charge

Instrumentation Cylinder Configurations A-IO to A-10/2 --- o o <--A-10/2

Cylinder gauge numbers and orientation Door ---- > x -- Charge
(80) Back-on to blast
(SO) Side-on to blast Enclosure
(FO) Face-on to blast Configurations A-10 and A-10/2

* Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure = 83 kPa
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Table 8-25. Instrumentation cylinder pressure-time swummry at various ranges in the
3.05 x 2."4 x 2.44- m enclosure for charges detonated against a wall and with the door openI in confivurations B-9 and 8-9/2. No shee in chamber.

iWMam. Samothed Maximum Average Pressure
Date Peak Peak Impulse and Impulse Within 20 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peak Impulse Power
Test.,.. weight, g Numb~er ....Pmax kPa Psm, kPa kPa*ms P20kPa:: 120 ,kPa~ms EIP,kPa-2'in

-f4/91 454 1(80) 1221.4 185.8 1386.7 416.1 1085.2 41442.1
CAL 2(30) 859.8 88.8 396.8 401.6 1143.8 12764.4I 89 3(FO)* 3046.1 299.0 518.9 1435.5 2664.3 126362.6

SD19.16. 292 581 28. 122334.4

2/1/91 454 1(30) 1233.4 166.4 1151.5 329.6 4373.1 31349.8
T12(30) 1268.0 163.2 1083.0 781.7 2057.6 31818.0

B -9/2 3(30) 560.4 119.5 990.5 188.5 2418.9 17093.8
1.71 M 4(80) 4775.8 234.4 1308.9 2472.4 3125.1 81061.6

Mean 1959.4 170.9 1133.5 943.1 2993.7 40330.83so 1905.6 47.4 134.3 1050.5 1020.9 28000.5

5.9- o -Charge

3 Instrumentation Cylinder Configurations 5-9 to 8-9/2 --- o [o <--a-9/2

Cylinder gauge ur~mer orientations Door----
(80) Sack-on to blast open
(SO) Side-on to blast EnclosureI(FO) Face-on to blast Configurations 8-9 and 8-9/2

*Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure =83 kPa
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Table 0-26. Pressure-time summary at the 3 ft/0.91 m range in the 3.05 x 2.44 x 2.44- m enclosure
for side-on gauges 5 and 7 in confi rations A-1 and A-3. Shots with she in chamber. 3

Configur- Maximam Smoothed Maximum Average Pressure
ation and Peak Peak Imputse and lIlmuse Within 20 Effective

(Gauge Charge Pressure Pressure Imax, Percent of Peak Impulse Power 3
Date Number) Weight, g PmexkPa PsmakPa kPa*ms P201 kPa 120,kPaems EIP~kPa-2ums

7/30/90 A-1(5) 114 292.3 111.0 4755.1 66.2 3292.5 6558.4

8/15/90 A-3(7) 283.2 87.6 4590.2 36.8 1797.7 3207.9
Mean 287.8 99.3 4672.7 51.5 2545.1 4883.2
SD 6.4 16.5 116.6 20.8 1057.0 2369.2

7/31/90 A-1(5) 227 447.2 117.3 3301.0 126.7 5776.3 8747.5
8/20/90 A-3(7) 415.9 102.6 5659.0 106.2 5301.6 16233.7

Mean 431.6 110.0 4480.0 116.5 5539.0 12490.6
So 22.1 10.4 1667.4 14.5 335.7 5293.5

8/1/90 A-1(5) 454 888.0 172.0 3729.0 230.4 2203.0 26979.0 I
8/21/90 A-3(7) 860.5 197.6 8308.5 170.9 6464.5 66183.8

Mean 874.3 184.8 6018.8 200.7 4333.8 46581.4
SD 19.4 18.1 3238.2 42.1 3013.3 27722.0 3

8/2/90 A-1(5) 907 1500.0 428.3 20561.2 343.2 15827.9 309883.3
8/22/90 A-3(7) 1089.9 277.4 9443.3 237.6 7616.5 127985.8

Mean 1295.0 352.9 15002.3 290.4 11722.2 218934.6
So 290.0 106.7 7861.5 74.7 5806.3 128621.0 I

[71
"o <--Side-on gauge

Charge-W-> x
"o <--Side-on gauge

Door ---- >5] 3
Enclosure

Configurations A-1 and A-3

Note. Recording site ambient pressure = 83 kPa 3
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Table 8-27. Pressure-time summary at the 3 ft /0.91 m range in the 3.05 x 2."4 x 2."4- m enclosure
for side-on 2auges 6 and 8 in confiouration A-2. Shots with shm in chamber.

Configur-Imaximum Smoothed Maximum Averagei-ress"
Configur- Maximua Smoothed Max inu, Average Pressure

ation and Peak Peak ImpuLse and Impulse Within 20 Effective

(Gauge Charge Pressure Pressure Imnx, Percent of Peak lmpulse Power
Date Number) Weight, g Pmax~kPa Psm~kPa kPa*ms P20,kPa ]20,kPa*ms EIP~kPa-2*ms

....... ................

8/7/90 A-2(6) 114 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
A-2(8) 273.8 30.2 176.2 169.2 NO DATA 1298.6

Mean 273.8 30.2 176.2 169.2 NO DATA 1296.6
SD

8/8/90 A-2(6) 227 420.3 62.7 1991.6 155.6 3344.4 5875.0
A-2(8) 606.1 69.0 2278.3 309.9 NODATA 9060.0

Mean 513.2 65.9 2135.0 232.8 3344.4 7467.5
SD 131.4 4.5 202.7 109.1 2252.1

8/9/90 A-2(6) 454 648.8 103.2 3243.4 213.0 2182.2 17983.8
A-2(8) 671.9 132.1 3559.1 227.8 3207.0 29164.1

Mean 660.4 117.7 3401.3 220.4 2694.6 23574.0

S D0 16.3 20.4 223.2 10.5 724.6 7905.7

8/10/90 A-2(6) 907 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
A-2(8) 886.3 318.2 13733.1 222.3 10291.0 218285.0

Mean 886.3 318.2 13733.1 222.3 10291.0 218285.0
SO

Side-on gauge--> o o -- Side-on gauge
Charge--> x

Door- ---- >

Enc losure
Configuration A-2

Note. Recording site ambient pressure = 83 kPa

I
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Table B-28. Pressure-time sumery at the 3ft/0.91 m range in the 3.05 x 2.44 x 2.44- m enclosure
for side-on gauges 5 and 9 in configurations A-2 and A-3. Shots with sheep in chamber.

Conf igur- Maximum Smoothed Maxi'mus Average Pressureation and Peak Peak Impulse and Impulse Within 20 Effective

(Gauge Charge Pressure Pressure limax, Percent of Peak Impulse Power
Date Number) Weight, •9 PmaxkPa Psm,kPa kPsams P201,kPa 120,kPa*ums EIPkPa'2*ms

8/7/90 A-2(9) 114 402.1 52.6 1536.9 157.9 685.8 3244.5
8/15/90 A-3(5) 270.8 48.7 1141.7 64.1 2378.3 3253.1
Mean 336.5 50.7 1339.3 111.0 1532.1 3248.8 i

SO 92.8 2.8 279.4 66.3 1196.8 6.1

8/8/90 A-2(9) 227 420.7 71.9 2168.7 118.0 2479.0 7119.8
8/20/90 A-3(5) 479.2 72.8 1969.5 157.8 1940.7 8107.2

Mean 450.0 72.4 2069.1 137.9 2209.9 7613.5
SO 41.4 0.6 140.9 28.1 380.6 698.2

8/9/90 A-2(9) 454 856.8 120.1 3144.3 296.5 3108.1 20824.6 3
8/21/90 A-3(5) 975.6 75.8 2323.7 975.6 NO DATA 9347.5

Mean 916.2 98.0 2734.0 636.1 3108.1 15086.1
SD 84.0 31.3 580.3 480.2 8115.5

8/10/90 A-2(9) 907 2086.4 217.8 5814.9 947.1 16638.3 83492.7
8/22/90 A-3(5) 1019.6 282.3 9410.9 243.5 9047.9 112224.7

Mean 1553.0 250.1 7612.9 595.3 12843.1 97858.7
SD 754.3 45.6 2542.8 497.5 5367.2 20316.6 I

Chagex [ ] 3
Side-on gauge--> o x o -Side-on 

gauge
s] Door -- -> / . .J 9 I

Enclosure
Configurations A-2 to A-3

Note. Recording site ambient pressure = 83 kPa 3
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Tabte 8-29. Pressure-time sumary at the 4 ft/1.22 m range in the 3.05 x 2.44 x 2.44- m enctosure.
for side-on guages 6 and 9 in confilurtations A-4 and A-5. Shots with sheep in chamber.

Configur- Maximu Smoothed Maximum Average Pressure
ation and Peak Peak ImpuLse and ImpuLse Within 20 Effective

(Gauge Charge Pressure Pressure Imax, Percent of Peak 1npuLse Power
Date Number) Weight, g PmaxkPa PsmrkPa kPa*ms P20 kPa 120,kPa*ms EIPfkPa-2*ms

9/4/90 A-4(6) 114 270.9 95.3 1368.7 94.1 4591.9 5328.8
9/4/90 A-4(9) 158.4 97.3 1474.6 50.8 2512.3 4897.2

9/13/90 A-5(9) 190.6 87.1 1406.6 57.7 2797.0 4462.3
Mean 206.6 93.2 1416.6 67.5 3300.4 4896.1

so 57.9 5.4 53.7 23.3 1127.5 433.3

9/5/90 A-4(6) 227 387.2 105.2 2008.5 114.1 5691.1 10697.2
9/5/90 A-4(9) 359.9 109.3 2593.9 93.9 4147.3 9983.9
9/17/90 A-5(9) 284.3 100.1 2380.2 79.6 3920.4 8782.4

Mean 343.8 104.9 2327.5 95.9 4586.3 9821.2
SD 53.' 4.6 296.2 17.3 963.5 967.7

9/6/90 A-4(6) 454 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
9/6/90 A-4(9) 505.9 140.0 4372.5 126.3 5414.3 26331.3
9/17/90 A-5(9) 456.5 140.5 3952.5 110.5 4293.8 24199.1

Mean 481.2 140.3 4162.5 118.4 4854.1 25265.2
SD 34.9 0.4 297.0 11.2 792.3 1507.7

9/7/90 A-4(6) 907 726.9 234.2 7333.3 187.2 6606.4 97977.6
9/7/90 A-4(9) 988.4 238.5 7155.5 255.4 7140.5 43614.4

9/18/90 A-5(9) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
Mean 571.8 157.6 4829.6 147.5 4582.3 60530.7

So 184.9 3.0 125.7 48.2 377.7 10156.3

0 <'--Side-on gauge
(6J

Charge-- x

Door ---- > / o <--Side-on gauge
[9]

Enctosure
Configurations A-4 and A-5

Note. Recording site ambient pressure = 83 kPa
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Table 9-30. Pressure-time summary at the 4 ft/1.22 m range in the 3.05 x 2.44 x 2.44 m enclosure
for side-on auges 7 and 8 in configurations A-4, A-6 and A-7. Shots with sheep in chamber.

Configur- Maximum Smoothed Maximum Average Pressure
ation and Peak Peak Impulse and Impulse Within 20 Effective

(Gauge Charge Pressure Pressure Imax, Percent of Peek Impulse Power
Date Number) Weight, g PmaxkPa Psm,kPa kPa'ms P2OrkPa 120,kPa*ms EIP kPa'2*s 3

9/4/90 A-4(8) 114 155.5 66.6 2574.2 51.0 2549.1 6969.4
9/25/90 A-6(7) 167.5 82.7 2803.4 66.5 3266.7 8961.2
10/2/90 A-7(8) 147.4 51.8 1349.5 40.5 1940.4 3171.5 I

Mean 156.8 67.0 2242.4 52.7 2585.4 6367.4
so 10.1 15.5 781.7 13.1 663.9 2941.4

9/5/90 A-4(8) 227 268.0 79.1 3286.7 72.3 3592.3 7907.7 3
9/26/90 A-6(7) 250.8 103.3 3308.7 78.4 3830.8 13235.9
10/3/90 A-7(8) 213.7 80.1 2601.2 56.1 2786.2 9173.6

Mean 244.2 87.5 3065.5 68.9 3403.1 10105.7
SD 27.8 13.7 402.3 11.5 547.4 2783.7 I

9/6/90 A-4(8) 454 466.1 199.2 6378.2 134.1 6332.4 58985.9
9/27/90 A-6(7) 361.0 159.9 NO DATA 87.2 4272.4 26642.6
10/4/90 A-7(8) 420.9 124.2 4155.3 103.9 4056.8 25978.4 U

Mean 416.0 161.1 5266.8 108.4 4887.2 37202.3
SD 52.7 37.5 1571.8 23.8 1256.2 18868.1

9/7/90 A-4(8) 907 750.2 342.1 10749.6 223.9 10965.4 169911.3 I
9/28/90 A-6(7) 760.9 214.6 5399.8 200.2 6553.7 61399.8
10/5/90 A-7(8) 794.0 233.0 6632.3 218.2 7080.9 95204.5

Mean 768.4 263.2 7593.9 214.1 8200.0 108838.5
So 22.8 68.9 2801.5 12.4 2409.4 55525.7

Door = / o <--Side-on gauge

Charge--> x [7A-6

Side-on gauge--> /o o <--Side-on gauge[81A-7 [83A-4I

Enclosure I
Configurations A-4, A-6, and A-7

Note. Recording site ambient pressure = 83 kPa 3
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Table 8-31. Pressure-time summary at the 1.43 m range in the 3.05 x 2.44 x 2."4 m enclosure
for side-on gauges 5 and 8 in configurations A-1, A-5 and A-6. Shots with sheep in chamber.

Configur- Maxi mum Smoothed Maximum Average Pressure
ation and Peak Peak Impulse and Impulse Within 20 Effective

(Gauge Charge Pressure Pressure Imax. Percent of Peak Impulse Power
Date Number) Weight, g PmaxkPa PsmakPa kPa*ms P20,kPa 120,kPa*ms EIP kPa'2nm

7/30/90 A-1(8) 114 166.3 38.3 1074.6 48.3 2331.5 2543.6
9113/90 A-5(8) 113.0 51.5 1109.5 37.9 1856.0 2800.6
9/25/90 A-6(5) 107.9 49.1 1281.6 32.1 1570.8 2903.1
9/25/90 A-6(8) 118.9 55.7 1372.9 38.2 1899.9 3199.8

Mean 126.5 48.7 1209.7 39.1 1914.6 2861.8I SD 26.9 7.4 141.5 6.7 313.9 271.4

7/31/90 A-1(8) 227 283.1 59.7 1939.3 78.8 2167.4 5500.0
9/14/90 A-5(8) 188.5 81.2 2188.8 59.5 2947.8 8107.3
9/26/90 A-6(5) 175.2 100.1 3674.4 57.8 2839.0 13339.3
9/26/90 A-6(8) 179.7 80.7 NO DATA 50.5 2502.9 8116.4

Mean 206.6 80.4 2600.8 61.7 2614.3 8765.8
S 51.3 16.5 938.1 12.1 353.0 3288.2

3 8/1/90 A-1(8) 454 454.1 108.9 3598.0 143.3 4688.8 19027.1
9/17/90 A-5(8) 357.0 148.2 4089.5 106.1 4533.7 29437.9
9/27/90 A-6(5) 305.1 173.5 4538.5 103.7 5042.8 34883.3
9/27/90 A-6(8) 365.8 149.7 3710.8 105.6 4881.7 29039.8

Mean 370.5 145.1 3984.2 114.7 4786.8 28097.0
SD 61.8 26.8 425.1 19.1 222.3 6608.2

8/2/90 A-1(8) 907 883.5 210.1 6775.6 225.0 6769.2 80272.0
9/18/90 A-5(8) 529.8 221.5 5976.5 159.8 6260.8 77002.0
9/28/90 A-6(5) 456.2 189.8 3846.8 137.9 6211.2 46354.6
9/28/90 A-6(8) 522.3 262.8 6393.9 166.9 7006.5 100150.7

Mean 598.0 221.1 5748.2 172.4 6561.9 75944.8
So 193.2 30.8 1308.9 37.2 389.1 22221.2

Door = / Side-on gauge--> o o <--Side-on gauge3[5] A-6 E 8] A- 1
Charge--> x

Side-on gauge--> o/ o <--Side-on gauge
[8]A-5 [83A-6

Enclosure
Configurations A-1,A-5 and A-6

SNote. Recording site ambient pressure = 83 kPa
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Table B-32. Pressure-time summary at the 3 ft/0.91 m range in the 3.05 x 2.44 x 2.44 m enclosure
for side-on Rauwes 5 and 7 in configurations A-1 and A-3. No sheep in chamber.

Configur- Maximu. Smoothed MaxiMum Average Pressure
ation and Peak Peak Imputse and Imputse Within 20 Effective

(Gauge Charge Pressure Pressure Imax, Percent of Peak Impulse Power

Date Nmbier) Weight, ,g Pmax,,kPa Psm~kPa kPa~ms P20,kPa 120,kpa*ms E1P kPaZ2*ms

7/26/90 A-1(0) 114 261.9 61.7 1912.8 79.1 3317.8 4063.9
8/14/90 A-3(7) 297.6 82.5 2956.0 59.4 2888.7 7405.9.

Mean 279.8 72.1 2434.4 69.3 3103.3 5734.9 I
SO 25.2 14.7 737.7 13.9 303.4 2363.2

7/26/90 A-1(5) 227 624.4 98.4 2421.0 252.3 2697.3 9416.2
8/14/90 A-3(7) 419.5 115.4 5063.1 89.2 4409.9 17747.6 I

Mean 522.0 106.9 3742.1 170.8 3553.6 13581.9

SO 144.9 12.0 1868.2 115.3 1211.0 5891.2

7/26/90 A-1(5) 454 699.8 139.6 2112.6 209.6 2689.3 21237.0 5
8/14/90 A-3(7) 889.2 192.3 6882.0 182.2 7816.0 66085.0

Mean 794.5 166.0 4497.3 195.9 5252.7 43661.0
SO 133.9 37.3 3372.5 19.4 3625.1 31712.3 3

7/26/90 A-1(5) 907 1002.0 256.7 6452.0 294.1 4593.0 95806.7
8/14/90 A-3(7) 832.2 397.1 15113.4 306.4 15189.7 286612.0

Mean 917.1 326.9 10782.7 300.3 9891.4 191209.4
SO 120.1 99.3 6124.5 8.7 7493.0 134919.7 I

Calibration shots, no animals

"o <--Side-on gauge 3
Charge--> x i

" 1 '--Side-on gauge
Door ---- > /[51] 1

Enclosure
Configurations A-I and A-3

Note. Recording site ambient pressure : 83 kPa 3
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Table B-33. Pressure-time summary at the 3 ft/0.91 m range in the 3.05 x 2.44 x 2.44 m enclosure
Ifor side-on gaules 6 and 8 in configuration A-2. No sheep in chamber.

Configur- Maxinmum Smoothed Maxis=A Average Pressure

ation and Peak Peak Impulse and ImpuLse Within 20 Effective
(Gauge Charge Pressure Pressure Imax, Percent of Peak lImpulse Power

Date Number) Weight, g Pnmx ~kPa Psm,kPa kPa~ms P20.kPa l20,kPa'iis E I PkPa'2*i

8/6/90 A-2(6) 114 207.9 50.4 1325.1 100.6 4963.6 12674.1
A-2(8) 284.5 36.2 1147.6 129.4 1256.1 2253.2

Mean 246.2 43.3 1236.4 115.0 3109.9 7463.7
SD 54.2 10.0 125.5 20.4 2621.6 7368.7

8/6190 A-2(6) 227 200.4 55.0 2078.2 67.5 3374.4 6682.1
A-2(8) 504.0 74.0 2225.3 214.2 2380.7 7002.4

Mean 352.2 64.5 2151.8 140.9 2877.6 6842.3

SD 214.7 13.4 104.0 103.7 702.7 226.5

1 8/6/90 A-206) 454 343.4 106.3 3804.6 166.4 8238.1 41976.6
A-2(8) 931.3 108.5 3823.6 323.8 3047.3 25240.8

Mean 637.4 107.4 3814.1 245.1 5642.7 33608.73 SD 415.7 1.6 13.4 111.3 3670.4 11834.0

8/6/90 A-206) 907 486.9 205.4 7896.9 202.6 10096.0 70433.1
A-2(8) 838.7 142.8 4184.9 270.6 3088.6 40610.2

Mean 662.8 174.1 6040.9 236.6 6592.3 55521.7
SD 248.8 44.3 2624.8 48.1 4955.0 21088.0

Calibration shots, no animals
(61 I8]

Side-on gauge--> o o -- Side-on gauge
Charge--> x

Enclosure
Configuration A-2

l Note. Recording site ambient pressure = 83 kPa
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Table B-34. Pressure-time summary at the 3 ft/0.91 m range in the 3.05 x 2.4 x 2.4- m enclosure.
for side-on mes 5 and 9 in confi2urations A-2 and A-3. No sheep in chamber. 3

Configur- Maximum Smoothed Maximum Average Pressure
ation and Peak Peak Impulse and Impulse Within 20 Effective

(Gauge Charge Pressure Pressure Imx, Percent of Peak Impulse Power
Date Number) Weight, g PmaxkPa PsmkPa kPa*ms P20,kPa 120,kPa*ms EIP,kPa'2*ms

8/6/90 A-2(9) 114 351.1 49.1 1064.7 109.6 2549.0 2746.5

8/14/90 A-3(0) 267.0 48.0 1527.6 60.5 2542.8 2527.0
Mean 309.1 48.6 1296.2 85.1 2545.9 2636.8
SD 59.5 0.8 327.3 34.7 4.4 155.2

8/6/90 A-2(9) 227 562.7 79.8 2218.0 167.6 2157.3 7679.1
8/14/90 A-3(5) 457.2 75.2 2061.6 110.9 2139.9 7018.0

Mean 510.0 77.5 2139.8 139.3 2148.6 7348.6
SD 74.6 3.3 110.6 40.1 12.3 467.5

8/6/90 A-2(9) 454 648.3 140.6 4251.6 141.7 5785.4 27987.3 3
8/14/90 A-3(0) 744.6 145.6 3399.7 218.3 6215.5 2"31.0

Mean 696.5 143.1 3825.7 180.0 3108.1 26209.2
SO 68.1 3.5 602.4 54.2 2514.7 3

8/6/90 A-2(9) 907 1392.9 264.8 8057.3 384.5 5585.0 104502.5
8/14/90 A-3(5) 869.2 219.3 4928.8 223.3 5460.3 60301.7

Mean 1131.1 242.1 6493.1 303.9 5522.7 82402.1
SD 370.3 32.2 2212.2 114.0 a8.2 31254.7 I

Calibration shots, no animals

Side-on gauge--> o x o <--Side-on gauge

Door --- 3
Enclosure

Configurations A-2 to A-3

Note. Recording site ambient pressure = 83 kPa 3
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Table 6-35. Pressure-time summary at the 4 ft/1.22 M range in the 3.05 x 2.44 x 2.44- m enclosure3for side-on gauges 6 and 9 in configurations A-4 and A-5. No sheep in chamber.

configur- Maximum Smoothed Maximum Average Pressure
ation and Peak Peak Impulse and Impulse Within 20 Effective

(Gauge Charge Pressure Pressure Imax, Percent of Peak Impulse Power
Date Number) Weight, g Pmax,kPa PsmkPa kPa'm P20,kPa 120,kpme EIPfkPa'2*m

8/27/90 A-4(6) 114 241.2 87.7 1331.1 80.9 3975.4 4992.3
8/27/90 A-4(9) 158.0 81.1 1307.5 47.5 2263.4 4057.0
9/11/90 A-5(9) 176.2 86.7 1313.6 58.2 2827.0 4349.3

Mean 191.8 85.2 1317.4 62.2 3021.9 4466.2
so 43.7 3.6 12.3 17.1 872.5 478.5

I 8/27/90 A-4(6) 227 569.8 116.5 2567.6 175.6 4621.0 12549.2
8/27/90 A-4(9) 281.2 103.0 2332.9 83.7 4075.8 8597.5
9/11/90 A-5(9) 290.1 94.4 2430.3 83.2 4151.6 7929.6

Mean 380.4 104.6 2443.6 114.2 4282.8 9692.1I SD 164.1 11.1 117.9 53.2 295.3 2496.8

8/27/90 A-4(6) 454 376.7 161.3 4441.4 114.9 5558.1 32805.2
8/27/90 A-4(9) 549.2 134.4 3480.7 NO DATA NO DATA NO DATA
9/11/90 A-5(9) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA

Mean 463.0 147.9 3961.1 114.9 5558.1 32805.2
SO 122.0 19.0 679.3

8/27/90 A-4(6) 907 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
8/27/90 A-4(9) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
9/11/90 A-5(9) 730.8' 201.8 5493.0 182.5 6485.0 59865.3

Mean 730.8 201.8 5493.0 182.5 6485.0 59865.3
SD

Calibration shots, no animals
0o --- Side-on gauge

mm [6]
wCharge--> 

x(6

Door ---- > / o <--Side-on gauge

Enclosure (9]

Configurations A-4 and A-5

3 Note. Recording site ambient pressure = 83 kPa
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Table 8-36. Pressure-time summry at the 4 ft/1.22 m range in the 3.05 x 2.44 x 2.44- m enclosure
for side-on gauges 7 and 8 in configurations A-4. A-6 and A-74 No she in chamber.

Conf igur- Maximum Smoothed Maximum Average Pressure
ation and Peak Peak Impulse and Impulse Within 20 Effective

(Gauge Charge Pressure Pressure Imax, Percent of Peak Impulse Power
Date Number) Weight, 9 PmaxkPa PsmkPa kPa*ms P20,kPa 120,kPs*ms EIP kPa'2*wns

8/27/90 A-4(8) 114 155.9 64.2 2214.1 50.7 2527.0 5267.7
9/20/90 A-6(7) 160.4 76.8 2091.3 46.8 2299.9 7007.2
10/16/90 A-7(8) 168.4 53.4 1343.6 57.6 2843.1 3239.7

Mean 161.6 64.8 1883.0 51.7 2556.7 5171.5
SO 6.3 11.7 471.2 5.5 272.8 1885.6

8/27/90 A-4(8) 227 328.6• 102.0 3348.3 95.9 4782.8 14113.0 3
9/20/90 A-6(7) 283.9 111.6 2966.6 83.3 3984.2 11423.2
10/16/90 A-7(8) 243.8 77.5 2426.8 67.0 3320.9 7720.7

Mean 285.4 97.0 2913.9 82.1 4029.3 11085.6
SO 42.4 17.6 463.0 14.5 732.0 3209.5 3

8/27/90 A-4(8) 454 397.2 165.7 5496.5 133.9 6682.7 54429.1
9/20/90 A-6(7) 497.0 171.9 6481.2 139.3 6861.6 47389.8
10/16/90 A-7(8) 497.4 134.3 4657.4 130.9 6320.2 31955.5 I
Mean 463.9 157.3 5545.0 134.7 6621.5 44591.5

SO 57.7 20.2 912.9 4.3 275.8 11495.2

8/27/90 A-4(8) 907 574.4 331.7 10601.6 196.8 9802.4 165366.2 I
9/20/90 A-6(7) 2951.4 400.2 11315.7 1058.1 7999.6 212168.2
10/16/90 A-7(8) 796.6 256.2 8108.7 210.8 7581.0 105257.6

Mean 1440.8 329.4 10008.7 488.6 8461.0 160930.7
SD 1312.9 72.0 1683.7 493.3 1180.4 53593.1 I

Calibration shots, no animals
o --Side-on gauge

Door = / [7]A-6IDorCharge-- x E3-

Side-on gauge--> /o o <--Side-on gauge
[8]JA -7 C8] A- 4[83A-7 Enclkosure (3-

Configurations A-4, A-6, and A-7

Note. Recording site ambient pressure = 83 kPa
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Table 8-37. Pressure-time summary at the 4.7 ft/1.43 m range in the 3.05 x 2.44 x 2.44- m enclosure3.for side-on 9!aes 5 and 8 in configurations A-1, A-5 and A-6. No sheeP in chamber.

Configur- Maximum Smoothed Maximum Average Pressure
ation and Peak Peak Impulse and Impulse Within 20 Effective

(Gauge Charge Pressure Pressure Imax, Percent of Peak Impulse Power

Date Number) Weight, g Pmex,kPa Psm,kPa kPa*Ims P20, kPa 120,kPa*ms EIP,kPa-2ms

7/26/90 A-1(8) 114 164.5 42.5 611.7 44.9 2195.7 2673.4
9/11/90 A-5(8) 124.8 48.5 1098.2 37.2 2827.3 2547.7

9/20/90 A-6(5) 67.1 43.7 1155.8 19.2 951.0 1637.4
9/20/90 A-6(8) 117.5 52.1 1362.5 40.0 1967.8 3208.2

Mean 118.5 46.7 1057.1 35.3 1985.5 2516.7
SD 40.0 4.4 317.8 11.2 779.6 652.4

7/26/90 A-1(8) 227 261.9 74.5 2028.6 70.7 3526.7 7754.8
9/11/90 A-5(8) 165.2 78.4 1996.5 54.1 2674.3 7591.8
9/20/90 A-6(5) 214.7 98.8 2936.2 58.9 2881.4 10983.0
9/20/90 A-6(8) 174.2 90.1 2432.5 55.2 2746.4 8804.8

Mean 204.0 85.5 2348.5 59.7 2957.2 8783.6

So 44.2 11.1 439.2 7.6 389.2 1561.7

7/26/90 A-1(8) 454 490.4 146.6 4755.8 120.9 5918.6 24046.5
9/11/90 A-5(8) 375.8 131.0 3441.1 115.6 4755.6 25171.6
9/20/90 A-6(5) 310.3 159.5 4454.9 102.1 5077.0 38166.1
9/20/90 A-6(8) 450.3 139.8 4127.5 119.0 5142.1 26467.4

Mean 406.7 144.2 4194.8 114.4 5223.3 28462.9
So 79.9 12.0 564.2 8.5 493.3 6544.0

7/26/90 A-1(8) 907 656.4 244.4 7237.3 182.4 9015.1 82136.6
9/11/90 A-5(8) 673.6 244.7 5082.1 184.7 5754.1 74745.9
9/20/90 A-6(5) 565.4 256.3 8543.3 176.4 8298.4 101585.9
9/20/90 A-6(8) 824.8 253.4 6312.7 227.3 7233.8 97090.9

Mean 680.1 249.7 6793.9 192.7 7575.4 88889.8
SO 107.5 6.1 1462.7 23.3 1417.7 12571.2

Calibration shots, no animals
Side-on gauge--> o o -Side-on gauge

[ 5]A-6 C 8]A- 1

Door [ / Charge--> x [

Side-on gauge--o/ o <--Side-on gauge
[8]A- 5 [8]A- 6

EriEnclosure
Configurations A-1,A-5 and A-6

Note. Recording site ambient pressure = 83 kPa
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Table 5-38. Side-on, wait, and animal gauge pressure-time summary at various ranges in the
3.05 x 2.44 x 2.44- m enclosure for configurations A-9, A-9/2, B-9 and 8-9/2. Shots with sheep in chambr 3

Maximum Smoothed Maximum Average Pressure
Date Peak Peak Impulse and ImpuLse Within 20 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peak ImpuLse Power
Test Wei~ht, g Number PmaxkPa PsmkPa kPa'ms P20 kPa |20,kPa*ms E!PUkPa-2*m

11/30/90 454 5 2601.9 199.2 665.6 1608.2 289.5 69759.9
T-1 6 238.2 115.5 3015.4 73.7 3641.0 15417.2
A-9 7 360.5 112.1 3397.1 104.0 5125.7 15594.8 U

8 411.4 195.0 4173.9 115.8 5007.4 36585.5

9 474.4 231.2 4130.1 117.4 5104.6 37303.9
10 817.3 192.6 4070.4 220.2 10780.2 58877.6
11 608.3 163.9 3586.1 268.7 5365.7 33911.0

12/4/90 454 5 2691.2 240.7 338.6 NO DATA NO DATA 89340.0

T-2 6 260.2 152.8 4904.5 97.2 4851.5 31324.1
A-9 7 369.5 123.6 3378.1 89.1 4429.3 15479.0

8 337.9 184.1 4188.1 96.4 4093.9 35325.9 e
9 409.0 220.1 4288.9 120.4 5822.9 36330.4

10 511.0 180.0 3921.8 137.1 6718.1 41296.4
11 624.2 159.2 3596.0 183.8 4216.6 33423.4

12/6/90 454 5 1987.3 226.4 2548.4 NO DATA NO DATA 75697.4 1
T-3 6 2045.0 209.8 5151.7 1341.6 91.2 54167.7

A-9/2 7 266.8 142.5 3426.6 70.0 3495.4 15254.6
8 321.3 174.6 4380.2 100.9 4733.4 33103.5
9 474.4 233.0 4451.4 115.0 5011.5 38894.5 $
10 946.3 232.8 4427.6 239.6 5371.3 62146.6
11 631.3 162.5 3819.1 207.1 7497.5 38333.4

12/10/90 454 5 2657.6 258.8 2021.0 1601.8 243.5 104000.4
T-4 6 1204.6 192.2 4275.2 440.9 1169.3 37725.9 $

A-9/2 7 338.2 141.4 3374.3 80.7 3650.6 16773.5
8 331.0 185.1 3851.0 97.7 4243.5 31535.1
9 536.2 228.5 4343.7 128.8 5533.5 36464.7
10 606.4 175.3 4471.0 161.0 8045.1 48139.3 U
11 676.4 176.6 3764.6 202.7 8896.8 35425.9

2/1/91 454 5 2574.4 211.6 728.0 NO DATA NO DATA 66954.6
T-1 6 1487.4 233.8 3118.5 463.5 2964.8 68024.6

B-9/2 7 1365.5 112.4 NO DATA 954.4 2550.2 12176.0 U
8 441.3 213.9 1116.8 137.7 3418.4 23723.2
9 242.3 80.5 NO DATA NO DATA NO DATA NO DATA
10 613.9 243.1 1888.2 174.4 3553.8 48438.4
11 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA

2/5/91 454 5 2348.8 269.8 375.7 NO DATA NO DATA 92844.4
T-2 6 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
5-9 7 301.0 81.5 843.5 NO DATA NO DATA NO DATA

8 385.3 201.5 1041.1 132.1 3126.1 24213.0 I
9 367.2 89.3 NO DATA 97.7 1663.8 NO DATA
10 448.8 243.6 2079.7 132.7 5359.2 46927.3
11 624.7 161.4 1223.0 285.0 3772.3 27563.1

2/6/91 454 5 1832.0 210.3 547.8 NO DATA NO DATA 55461.2 i
T-3 6 274.9 147.3 2060.9 93.3 3036.9 19362.2
B-9 7 376.6 82.0 482.7 100.3 1924.2 NO DATA

8 282.5 184.3 1154.7 106.2 2583.8 22426.9
9 194.6 86.3 676.2 63.2 1792.0 NO DATA =
10 681.2 189.8 1742.1 189.6 6148.0 40267.4
11 476.6 148.6 1135.6 235.7 4506.1 22731.6

Refer to Appendix A, Figures A-13, A-14, A-18 and A-19 for gauge locations. Number 5, 7 and 8 were
on animals. Number 6 and 9 were side-on free air gauges and 10 and 11 were mounted in the wait. l
Note. Recordir site ambient pressure = 83 kPa
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Table 5-39. Side-on, walt, and animat gauge pressure-time sumnary at various ranges in the
3.05 x 2.44 x 2.44- m enclosure for configurations A-9, A-9/2, 8,-9 and B-9/2. No shee in chamer.

Maximum Smoothed maximum Average Pressure
Date Peak Peak Imputse and Impulse Within 2 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peak Impulse Power
Test Weight, g NuKber Pmax kP psm, kPa kPa*ms P20 kPa 120,kPa*ms EIPkPa"2*ms

11/27/90 454 5 1650.3 271.3 9564.0 773.5 1927.5 106384.8
CAL 6 249.3 143.4 4491.7 77.5 3852.0 24742.7
A-9 7 215.9 120.2 2864.2 59.2 ?892.5 17484.3

8 370.6 236.5 4191.0 113.0 4751.5 41678.4

9 3t6.2 218.1 4149.3 106.6 4636.4 38346.6
10 456.8 178.6 4356.7 116.3 5734.4 39332.4
11 532.6 171.9 3673.6 147.8 5282.4 36858.0

12/5/90 454 5 1364.5 189.4 5746.4 813.5 126.9 46489.3
CAL 6 1577.1 186.4 3912.6 751.1 1865.7 33490.3

A-9/2 7 252.6 91.6 2261.8 74.5 3715.2 10136.2
8 392.8 251.3 4604.5 104.9 4612.8 44767.5
9 422.8 212.2 4270.9 96.6 4191.6 34388.0
10 502.6 189.4 4291.4 128.0 6181.3 39768.2
11 736.0 193.0 3522.3 257.7 6000.4 40486.7

1/29/91 454 5 1320.1 96.3 1209.2 637.7 1114.7 19779.7
CAL 6 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA

B-9/2 7 267.2 94.8 955.9 63.4 1550.2 9474.2
8 396.1 234.7 1255.8 126.4 3028.7 25525.9
9 227.6 96.1 739.8 64.1 1777.6 7726.1

10 559.7 238.9 1621.5 165.2 3878.5 37540.1
11 836.1 172.7 1215.1 335.5 6184.5 37205.0

2/4/91 454 5 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
CAL 6 260.4 114.5 1629.6 94.0 2735.1 14486.1
B-9 7 113.3 18.3 485.6 13.0 460.4 495.0

8 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
9 284.8 95.9 523.9 85.7 2374.9 6102.6

10 581.2 220.7 1941.6 165.7 6248.3 43332.5
11 610.1 177.4 934.9 242.9 1601.3 25692.9

Refer to Appendix A, Figures A-13, A-14, A-18 and A-19 for gauge Locations. Calibration shots
no animals. Numbers 5 to 9 were side-on free air gauges and 10 and 11 were mounted in the watt.

Note. Recording site ambient pressure = 83 kPa

I
I~B- 39



I
I

Table 9-40. Sheep gauge pressure-time summary for various ranges in the 3.05 x 2.44 x 2."4- m
enclosure for configurations A-1 to a-9/2.

Sheep Naximum Smoothed Naxi mu Average Pressure
Date Charge Number Peak Peak impulse and ImpuLse Within 20 Effective

and Weight, Gauge Distance Pressure Pressure Imax, Percent of Peak Impulse Power
Test 9 Number (ft) PmaxkPa Psm,kPa kpa*ms P20,kPa 120,kPa*ms EIPkPa"2*ms

7/30/90 114 6 #203ft 302.7 50.9 1211.5 124.4 1148.7 4078.8
Sol 7 N3M ft 405.6 61.1 1068.7 5047.3 5841.8 3324.6
A-1 9 #424.7ft 146.0 49.6 1272.2 49.2 2391.5 3689.2 U

7/31/90 227 6 #5a3ft 1171.2 115.6 2560.5 1171.2 NO DATA 22160.8
Sol 7 #6a3ft 662.9 79.0 1528.5 302.4 1527.9 10627.5
A-1 9 #724.7ft 278.3 85.4 2310.1 65.9 2984.4 10619.1

8/1/90 454 6 #eM3ft 917.2 139.4 3741.1 461.1 4913.1 3013.1
Sol 7 #93f t 1129.8 109.0 2635.2 411.8 1838.2 27138.6
A-1 9 #1024.7ft 455.2 120.1 3866.6 103.7 3366.9 27599.3

8/2/90 907 6 #1193ft 1362.8 267.4 7682.2 413.5 3734.7 121916.5
Sol 7 #12a3ft 3894.4 179.2 4484.7 1468.3 2642.9 99242.0
A-1 9 #13a4.7ft 990.4 222.0 6226.2 277.6 7562.1 86031.6 3

8/7/90 114 5 #1423ft 577.1 50.4 1389.6 429.4 853.6 4541.3
A-2 Sol 7 #153ft 297.0 60.9 755.8 107.2 2597.0 5267.7

8/8/90 227 5 #160ft 1051.0 117.5 1680.1 883.5 551.3 16727.5 I
A-2 Sol 7 #1703ft 619.2 91.8 2280.6 155.6 3344.4 14230.3

8/9/90 454 5 #1823ft 1354.5 185.1 13613.3 1354.5 NO DATA 36475.7
A-2 Sol 7 #19a3ft 1013.5 143.0 4475.4 282.9 5783.4 44454.5

8/10/90 907 5 #2023ft NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
A-2 S01 7 #210ft 1247.0 205.9 6923.9 335.5 7865.8 102890.3 3

8/15/90 114 6 #22a3ft 427.1 74.3 1118.7 267.9 1412.2 6226.3
SOl 8 #233f t 388.2 99.6 2289.5 •126.7 1652.7 9733.7
A-3 9 #2424.lft 148.6 47.7 1139.4 31.3 1554.9 3204.8 3

8/20/90 227 6 #25a3ft 753.1 102.9 2031.3 753.1 NO DATA 14918.0
Sol 8 #26@3ft 544.4 92.4 2605.0 237.2 1245.8 11043.8
A-3 9 #27"4.7ft 245.9 81.2 2284.7 59.3 2903.3 9055.2

8/21/90 454 6 #283f t 1498.6 291.4 20629.9 904.9 253.4 39156.3
Sol 8 #2903ft 1270.4 179.2 6048.6 416.2 3849.5 68282.1
A-3 9 #3084.7ft 637.1 133.5 3998.3 153.4 9128.9 30895.4 3

8/22/90 907 6 #313ft 3532.9 221.3 7243.2 1476.9 330.8 142415.7
Sol 8 #3223ft 2718.0 326.8 8245.8 1080.9 285.4 202047.4
A-3 9 #33a4.7ft 1411.7 257.4 7110.7 424.7 6943.6 113992.0 3

9/4/90 114 5 #3494ft 257.3 61.5 1491.2 70.6 3338.7 4975.5
A-4 Sol 7 #35&4ft 284.0 60.6 1727.1 70.7 2983.7 6298.4

9/5/90 227 5 #36a4ft 372.1 100.8 2773.0 97.3 4135.0 13326.5 3
A-4 sol 7 #3724ft 403.1 87.8 2417.3 108.8 2845.0 11961.5

9/6/90 454 5 #3824ft 1141.5 139.2 8294.6 719.2 6567.8 27848.6
A-4 S01 7 #39a4ft 724.0 143.2 4477.2 220,3 4827.4 39490.7

9/7/90 907 5 #4Oa4ft 364.1 101.3 3626.1 126.0 5082.6 21235.4
A-4 Sal 7 #414ft 1276.4 220.5 9596.9 395.4 8172.2 114530.9 3
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Table 8-40(cont'd). Sheep gauge pressure-time sumnary for various ranges in the 3.05 x 2.44 x 2.44- m
enctosure for configurations A-1 to B-9/2.

Sheep Maximum Smoothed Max i mum Average Pressure
Date Charge Number Peak Peak Impulse and Imputse Within 20 Effective
and Weight, Gauge Distance Pressure Pressure Imax, Percent of Peak Impulse Power
Test g Number (ft) Pmax, kPa Psm kPa kPa*ms P20,kPa 120 kPa*ms EIP+ kPa'2us

9/13/90 114 5 #4424.7ft 250.8 48.8 783.6 77.1 3613.9 3795.5
S01 6 #45a4ft 253.8 68.9 1390.8 85.7 4155.9 6743.0
A-5 7 #46a4.7ft 177.8 46.6 1063.2 42.1 2041.8 3262.5

9/14/90 227 5 #47a4.7ft 339.6 102.9 4181.8 92.8 3475.6 13899.8
Sol 6 #48a4ft 385.4 111.2 2521.2 147.7 3936.6 13404.2
A-5 7 #4924.7ft 291.3 95.0 2186.0 69.8 3075.6 9543.6

9/17/90 454 5 #50&4.7ft 618.9 132.4 5062.7 169.4 3938.2 34363.5
Sol 6 #51a4ft 1026.3 145.0 3941.2 350.6 3173.3 41628.9
A-5 7 #52a4.7ft 452.8 186.3 4594.5 120.3 5255.3 40448.5

9/18/90 907 5 #53&4.7ft 5665.9 112.4 7015.8 154.7 4221.0 25467.0
S01 6 #54a4ft 1341.1 225.2 6554.8 498.3 3619.0 112662.1
A-5 7 #5524.7ft 1038.0 244.0 13781.7 303.7 6361.6 109573.3

9/25/90 114 6 #5624ft 261.3 69.9 1055.6 83.3 4021.5 5999.6
A-6 S01 9 #57&4.7ft 261.5 56.8 1341.7 92.0 3536.6 4220.5

9/26/90 227 6 #58&4ft 588.7 102.6 2591.0 197.3 3002.3 18015.3
A-6 Sol 9 #59"4.7ft 442.6 95.5 2521.9 129.2 4776.6 12111.5

9/27/90 454 6 #60@4ft 997.3 152.5 3892.3 377.5 3400.0 44741.7
A-6 S01 9 #61@4.7ft 645.3 150.1 4486.4 183.7 5427.7 35576.5

9/28/90 907 6 #62a4ft 1078.7 245.8 7410.5 458.7 7190.8 114055.3
A-6 SOl 9 #63@4.7ft 6119.7 6143.8 127968.8 6042.7 127475.9 91915912.0

10/2/90 114 5 #6424ft 264.9 79.3 1440.6 80.1 3943.8 8395.9
S01 6 #65a4ft 214.7 60.7 1299.8 62.3 3078.8 4223.1
A-7 9 #66a4.7ft 170.0 49.7 1286.4 47.4 2318.2 3873.7

10/3/90 227 5 #67&4ft 715.6 127.8 2461.4 237.9 2515.3 18446.6
S01 6 #68a4ft 442.2 87.4 2587.2 140.1 3954.2 12896.1
A-7 9 #69,4ft 385.2 83.6 2482.3 105.0 3965.0 11512.2

10/4/90 454 5 #704ft 632.8 119.6 3519.8 193.8 4600.5 31607.5
So1 6 #714ft 863.0 135.6 4295.2 282.1 3487.3 38071.1
A-7 9 #72@4.7ft 477.9 146.0 4332.4 123.4 4169.8 34265.0

10/5/90 907 5 #73a4ft 1081.1 267.3 20354.9 459.6 5516.7 104056.1
So1 6 #74&4ft 1203.3 209.6 7274.6 427.3 3168.6 91130.5
A-7 9 #75&4.7ft 815.2 220.8 7153.2 216.2 7709.6 90913.0

10/31/90 454 5 #76a3ft 2649.2 291.2 659.8 1695.2 2508.9 105099.8
T-1 7 #77a6.6ft 729.2 178.1 2029.0 201.1 2830.6 23161.1
A-8 8 #7829.8ft 405.8 196.7 2926.3 109.2 5289.5 26140.2

11/1/90 454 5 #7923ft 2508.2 257.2 1602.6 1228.7 1960.9 83386.1
T-2 7 #80@6.6ft 549.4 162.7 3015.3 149.1 5496.6 20513.8
A-8 8 #8129.8ft 411.7 234.9 3764.2 112.9 5442.3 35250.3
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Table B-40(cont'd). Sheep gauge pressure-time summary for various ranges in the 3.05 x 2.44 x 2.44- m
enclosure for configurations A-1 to 9-9/2.

Sheep Maximum Smoothed Maximum Average Pressure
Date Charge Number Peak Peak Impulse and lmpulse Within 20 Effective

and Weight, Gauge Distance Pressure Pressure Imax, Percent of Peak Impulse Power
Test g Number (f t) Pmex, kPa Psmq kPa kPa*mfs P20, kPa .20, kPa*ms EIP kPa"2*ms

11/7/90 454 5 #82M3ft 2736.2 432.2 4282.1 1710.5 2463.1 224260.0
T-3 7 #8326.6ft 740.8 215.6 4249.5 182.4 6358.5 47870.0

A-8/2 8 08429.8ft 838.5 452.7 6277.6 259.1 10873.8 106443.2

11/12/90 454 5 #8553ft 2068.7 149.4 449.8 1127.5 1709.4 56170.5
T-4 7 #8626.6ft 497.5 201.7 3284.0 131.4 6408.5 30003.0 U

A-8/3 8 #8789.8ft 337.5 232.3 2505.4 97.9 3977.4 33009.4

11/14/90 454 5 #8823ft 2148.0 162.6 3482.5 848.8 1297.0 58065.7
T-5 7 #89"6.6ft 663.5 215.3 3090.3 190.1 6622.9 30203.8 I

A-8/4 8 #9029.8ft 375.4 200.8 2990.6 112.1 4849.1 32834.8

11/16/90 454 5 #913ft 1401.2 203.6 2319.8 601.7 1073.4 48926.7
T-6 7 #9226.6ft 542.0 192.3 3351.9 159.1 5764.1 30070.1 U

A-8/5 8 #9329.8ft 606.7 223.0 3807.6 168.1 6194.1 40601.6

11/30/90 454 5 #94a3ft 2601.9 199.2 665.6 1608.2 289.5 69759.9
T-1 7 #95a5.6ft 360.5 112.1 3397.1 104.0 5125.7 15594.8 I
A-9 8 #9629.8ft 411.4 195.0 4173.9 115.8 5007.4 36585.5

12/4/90 454 5 #97"3ft 2691.2 240.7 338.6 NO DATA NO DATA 8934.0
T-2 7 #9825.6ft 369.5 123.6 3378.1 89.1 4429.3 15479.0 I
A-9 8 #99"9.8ft 337.9 184.1 4188.1 96.4 4093.9 35325.9

12/6/90 454 5 #100a3ft 1987.3 226.4 2548.4 NO DATA NO DATA 75697.4
T-3 7 #10125.6ft 266.8 142.5 3426.6 70.0 3495.4 15254.6 I

A-9/2 8 #10229.8ft 321.3 174.6 4380.2 100.9 4733.4 33103.5

12/10/90 454 5 #10323ft 2657.6 258.8 2021.0 1601.8 243.5 104000.4
T-4 7 #10485.6ft 338.2 141.4 3374.2 80.7 3650.6 16773.5

A-9/2 8 #10529.8ft 331.0 185.1 3851.0 97.7 4243.5 31535.1

12/12/90 454 5 #10683ft 2644.6 225.1 313.3 NO DATA NO DATA 81141.8
T-5 7 #10725.6ft 374.0 109.9 2562.1 74.5 3695.1 10811.9

A-9/3 8 #10829.8ft 259.4 179.7 3941.7 98.6 4831.9 31404.7

17/13/90 454 5 #109"3ft 2680.8 243.2 2985.9 1666.5 2999.6 102441.6
T-6 7 #110&5.6ft 479.4 100.0 3436.9 106.1 4046.0 16578.4

A-9/3 8 #11129.8ft 359.5 189.0 4248.8 121.8 5044.4 39267.8

12/20/90 2-227 5 #112a3ft 1310.6 135.4 3701.4 1310.6 NO DATA 37864.6
A-10 T-1 7 #113a5.6ft 630.0 169.4 4000.1 123.2 4689.8 33200.8 U

1/8/91 2-227 5 #115a3ft 1850.8 205.6 1546.5 867.2 211.6 53889.6
A-10 T-2 7 #116@5.6ft 678.8 183.6 4128.2 154.8 5868.5 39177.5

1/9/91 227-454 5 #11723ft 1630.9 247.1 4040.4 964.4 235.3 64744.7
A-10 T-3 7 #11885.6ft 387.8 170.4 4399.2 71.1 3493.8 38377.0

1/15/91 2-227 5 #119a3ft 2016.8 179.4 2158.8 2016.8 NO DATA 48328.7
A-10/2 T-4 7 #12025.6ft 621.2 202.8 4097.2 172.1 6558.2 44179.3 I
1/16/91 227-454 5 #12123ft 1483.3 237.0 2277.2 462.6 2227.7 54499.9
A-10/2 T-5 7 #12225.6ft 508.8 178.1 4306.1 89.5 4309.2 37321.0 U
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Table 8-40(cont'd). Sheep gauge pressure-time summary for various ranges in the 3.05 x 2.44 x 2.44- m
enctosure for configurations A-1 to B-9/2.

Sheep Maxim~u Smoothed Maximum Average Pressure
Date Charge Number Peak Peak ImpuLse and Imputse Within 20 Effective
and Weight, Gauge Distance Pressure Pressure Imax, Percent of Peak Imputse Power
Test g Number (ft) Pmax, kPa Psm,kPa kPa*ms P20,kPa 120,kPa*ms EIP kPa-2*ms

1/25/91 227-454 5 #12323ft 1306.7 236.5 5047.2 362.4 2049.8 70064.1
A-10/2 T-6 7 #12495.6ft 327.0 169.5 4196.0 45.8 2285.1 33772.7

2/1/91 454 5 #125•3ft 2574.4 211.6 728.0 NO DATA NO DATA 66954.6
T-1 7 #126a5.6ft 1365.5 112.4 NO DATA 954.4 2550.2 12176.0

B-9/2 8 #12798.9ft 441.3 213.9 1116.8 137.7 3418.4 23723.2

2/5/91 454 5 #12823ft 2348.8 269.8 375.7 NO DATA NO DATA 92844.4
T-2 7 #129a5.6ft 301.0 81.5 843.5 NO DATA NO DATA NO DATA
8-9 8 #130&8.9ft 385.3 201.5 1041.1 132.1 3126.1 24213.0

2/6/91 454 5 #131&3ft 1832.0 210.3 547.8 NO DATA NO DATA 55461.2
T-3 7 #13225.6ft 376.6 82.0 482.7 100.3 1924.2 NO DATA
B-9 8 #133&8.9ft 282.5 184.3 1154.7 106.2 2583.8 22426.9

Refer to Appendix A, Figures A-1 to A-19 for animal locations in the chamber.

Note. Recording site ambient pressure = 83 kPa.
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Table 8-41. Instrumentation cylinder pressure-time summary at the 8 ft/2.44 m range in the
4.88 x 3.05 x 2.44- m enclosure configuration C-1. Shots with sheep in chamber. I

Maximum Smoothed MaxinuMm Average Pressure
Date Peak Peak Impulse and Impulse Within 20 Effective

and Charge Gauge Pressure Pressure Imax, Percent of Peak Impulse Power
Test Weight, g Number PmaxkPa Psm kPa kPa*ms P20kPa 120,kPa*ms EIP~kPa'2*ms

11/5/91 57 1(80) 234.0 101.5 1077.5 69.4 2970.0 6015.3
T18 2(SO) 123.9 48.8 268.2 40.1 1716.7 2060.5
C-1 3(FO)* 120.3 58.9 480.3 37.7 1659.3 2990.6

4(SO) 256.4 85.1 750.4 68.1 2720.5 5744.6
Mean 204.8 78.5 698.7 59.2 2469.1 4606.8

so 70.9 27.0 407.1 16.5 663.4 2209.3 l
11/6/91 57 1(80) 188.6 99.9 1430.0 55.7 2400.9 5806.3

T19 2(SO) 183.3 47.2 281.3 59.0 2490.1 2021.8
C-1 3(FO)* 101.6 55.4 299.4 27.4 1253.7 2689.7

4(SO) 229.4 79.3 806.3 55.4 2398.7 5125.8
Mean 200.4 75.5 839.2 56.7 2429.9 4318.0

so 25.2 26.6 575.1 2.0 52.1 2017.4

10/30/91 113 1(90) 263.3 137.0 1523.7 73.6 3656.2 10923.0
T16 2(SO) 179.6 55.2 590.0 58.5 2884.5 3756.1 I
C-1 3(FO)* 209.3 66.3 1182.0 52.0 2402.0 5542.3

4(SO) 583.0 121.2 1511.4 177.8 8870.2 13200.3
Mean 342.0 104.5 1208.4 103.3 5137.0 9293.1 I

SO 212.9 43.4 535.6 65.0 3256.0 4928.5

11/1/91 113 1(80) 287.1 138.1 1573.9 89.2 4433.4 12385.2
T17 2(SO) 176.4 63.1 594.7 57.7 2561.5 4116.2
C-1 3(FO)* 204.2 64.9 967.9 58.7 2697.7 5325.4

4(SO) 694.1 131.1 1430.0 191.1 2523.3 15302.3
Mean 385.9 110.8 1199.5 112.7 3172.7 10601.2

SD 272.6 41.4 528.7 69.7 1091.9 5802.5

4/9/91 454 1(B0) 589.8 228.8 2525.1 145.1 7151.1 37567.6
T1 2(S0) 908.0 266.6 2858.3 318.1 3744.3 33729.8

C-1 3(FO)* 262.4 145.1 2804.4 60.2 3010.9 16137.3
4(SO) 681.3 177.4 2600.6 187.5 8404.8 25521.6

Mean 726.4 224.3 2661.3 216.9 6433.4 32273.0
So 163.8 44.8 174.7 90.2 2411.7 6153.7

Door --- > \ I
<---Charge

Cylinder gauge numbers and orientation Instrument Cylinder ------- > 0
1(60) Back-on to blast
2(SO) Side-on to blast Enclosure
3(FO)* Face-on to blast Configuration C-I
4(SO) Side-on to blast

* Gauge no.3 not used to calculate mean. Note. Recording site anmient pressure = 83 kPa
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Table B-41(cont'd). Instrumentation cylinder pressure-time summary at the 8 ft/2."4 m range
in the 4.88 x 3.05 x 2.44- m enclosure configuration C-1. Shots with sheep in chamber.

Maximum Smoothed Maximum Average Pressure
Date PPeak Peak ImpuLse and Impulse Within 20 Effective

Iand Charge Gauge Pressure Pressure ]max, Percent of Peak Impulse Power

4/23/91 454 1(B03 602.3 209.1 2789.4 159.7 7177.3 35543.1
T4 2(SO) 1067.8 461.0 3999.0 349.8 12450.5 86197.8
C61 3(FO)* 278.7 141.1 2797.5 65.0 3245.3 16544.9

4(SO) 556.1 155.1 2380.8 152.1 5470.0 24234.8

Mean 742.1 275.1 3056.4 220.5 8365.9 48658.63 SO 283.0 163.3 841.5 112.0 3638.9 32998.0

4/10/91 907 1(80) 961.8 404.2 4922.7 259.4 11232.1 113999.3
T2 2(SO) 757.5 371.0 5288.4 231.9 9043.7 81251.3

C-1 3(FO)* 505.0 238.2 5600.2 120.9 6033.9 52347.2
4(S0) 678.0 288.4 4963.9 151.4 6709.0 66329.9

Mean 799.1 354.5 5058.3 214.2 8994.9 87193.5
SO 146.4 59.6 200.3 56.1 2261.9 24383.9.

4/24/91 907 1(60) 1141.0 424.4 4227.1 275.0 13564.9 113658.0
T5 2(SO) 971.3 392.1 5624.5 366.1 11215.3 94504.0

C-1 3(FO)* 558.2 262.4 4955.8 115.3 5746.0 48647.8
4(S0) 981.5 284.2 5103.4 242.5 11911.5 70863.4

Mean 1031.3 366.9 4985.0 294.5 12230.6 93008.5
so 95.2 73.4 706.2 64.1 1206.9 21436.5

4/11/91 1361 1(80) 1569.5 577.7 5848.5 415.5 14998.0 227143.4
T3 2(SO) 855.5 472.1 7913.4 333.1 13205.1 165116.2

C-1 3(FO)* 675.1 342.4 7012.9 159.8 7697.8 95085.4
4(SO) 1108.9 408.8 6201.3 302.9 11213.5 127289.1

Mean 1178.0 486.2 6654.4 350.5 13138.9 173182.9
So 362.0 85.3 1104.5 58.3 1893.1 50413.5

4/25/91 1361 1(90) 1097.5 547.2 6343.8 298.1 13162.1 193853.0
T 6 2(SO) 929.1 476.2 7211.7 356.2 15834.9 148059.3

C-1 3(FO)* 680.9 343.3 7500.3 182.1 8688.4 103119.2
4(SO) 1228.9 415.5 6589.1 309.3 14526.7 114168.2

Mean 1085.2 479.6 6714.9 321.2 14507.9 152026.8
"SO 150.3 65.9 447.4 30.8 1336.5 39990.3

Door-C---ge

Cylinder gauge numbers and orientation Instrument Cylinder Door--- > z <--- Charge

1(80) Back-on to blast
2(SO) Side-on to blast Enclosure
3(FO)* Face-on to blast Configuration C-1
4(S0) Side-on to blast

* Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure = 83 kPa
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Table 8-42. Instrumentation cylinder pressure-time summary at the 7 ft/2.13 m range in the
4.88 x 3.05 x 2.44- m enclosure configuration C-1/2. Shnts with sheep in chamber. 3

Maximum Smoothed Maxiaum Average Pressure
Date Peak Peak Impulse and Impulse Within 20 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peak Impulse Power I
Test Weight, g Number Pmax,kPa Psm~kPa kPa*nms P20 ,kPa 120,kpa*ms EIP,kPa-2*ms

11/13/91 57 1 199.4 59.8 1390.1 69.9 3408.3 4152.5
T21 2 69.7 33.0 335.4 26.5 1306.6 1270.4

C-1/2 3* 116.1 34.0 406.0 31.0 1522.2 1834.6
4 89.3 32.6 584.5 21.0 1043.4 1378.1

Mean 119.5 41.8 770.0 39.1 1919.4 2267.0
SO 69.9 15.6 551.3 26.8 1296.1 1633.8 3

11/21/91 113 1 327.6 97.0 2085.2 108.5 5154.5 13334.1
T20 2 130.4 56.6 679.0 45.7 2175.6 3531.7

C-1/2 3* 145.9 51.9 668.0 41.7 2038.0 3698.3
4 157.9 59.3 1067.7 39.6 1946.8 4265.6

Mean 205.3 71.0 1277.3 64.6 3092.3 7043.8
So 106.8 22.6 726.2 38.1 1789.6 5459.9

5/1/91 454 1 1046.5 208.0 1468.7 420.7 13465.8 55126.2 m
T7 2 330.7 140.3 2980.0 102.7 4943.3 18221.4

C-1/2 3* 443.1 144.6 2976.7 88.0 4301.0 24656.9
4 270.4 130.8 2840.5 94.4 4700.7 17046.3

Mean 549.2 159.7 2429.7 205.9 7703.3 30131.3
so 431.7 42.1 835.2 186.0 4992.0 21654.2

5/6/91 907 1 824.4 199.2 1959.7 280.2 13678.7 71621.2
T8 2 627.4 206.3 5174.1 215.1 7092.0 47527.5

C-1/2 3* 597.8 210.5 5803.9 158.8 7901.9 60525.8
4 359.5 187.3 4961.3 84.5 4203.4 42853.6

Mean 603.8 197.6 4031.7 193.3 8324.7 54000.8
So 233.3 9.6 1797.6 99.7 4856.4 15437.7 U

5/14/91 1361 1 1445.9 310.7 2917.0 556.7 14893.7 180332.1
T-9 2 868.7 353.3 7174.5 350.9 10888.6 120548.1

C-1/2 3* 974.0 255.8 6668.1 231.4 7246.7 97112.5
4 558.0 251.2 6919.9 116.9 5843.7 77155.0

Mean 957.5 305.1 5670.5 341.5 10542.0 126011.7
SD 450.6 51.3 2388.0 220.1 4534.9 51805.1

Door--- > \ I

x <--- Charge

Cylinder gauge nunbers and orientation 0 <--Instrument Cylinder
1(80) Back-on to blast
2(S0) Side-on to blast Enclosure
3(FO)* Face-on to blast Configuration C-1/2
4(S0) Side-on to blast

* Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure = 83 kPa
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Table B-43. Instrumentation cylinder pressure-time summary at the 8 ft/2.44 m range in the
4.88 x 3.05 x 2.44- m enclosure configuration C-1/3. Shots with sheep in chamber.

Maxium Smoothed Maximu.. Average Pressure
Date Peak Peak Impulse and Impulse Within 20 Effective
and Charge Gauge Pressure Pressure lxma, Percent of Peak Impulse Power
Test Weight, g Number Pmax,kPa PsmkPa kPa*ms P20,.kPa 120,kPa*ms E!P,kPa'2*ms

11/20/91 57 1(S0) 145.4 99.3 1101.3 ".7 2099.0 5303.8
T23 2(SO) 178.9 62.7 280.5 73.0 2926.6 3533.8

C-1/3 3(FO)* 113.1 4.6 431.6 28.6 1334.1 1848.6
4(SO) 237.8 53.7 415.6 58.8 2362.8 1698.6

Mean 187.4 71.9 599.1 58.8 2462.8 3512.1
SO 46.8 24.2 40.1 14.2 422.8 1802.7

11/19/91 113 1(B0) 2T7.1 135.5 1641.7 82.8 4119.0 11004.5
T22 2(S0) 312.3 98.5 648.6 94.8 4708.8 8117.6

C-1/3 3(FO)* 131.9 62.1 943.8 45.8 2272.1 4276.9
4(SO) 212.9 66.9 895.9 45.4 2056.7 3180.1

Mean 267.4 100.3 1062.1 74.3 3628.2 7434.1

SD 50.4 34.3 517.0 25.8 1392.5 3956.7

5/20/91 454 1(80) 941.2 244.1 4131.3 274.2 13479.6 40419.6

T10 2(S0) 1695.3 251.1 9954.7 737.5 1563.6 52754.6
C-1/3 3(FO)* 432.7 162.5 3135.4 78.0 3887.1 17825.1

4(SO) 512.7 198.9 2880.8 137.0 6318.8 21500.9
Mean 1049.7 231.4 5655.6 382.9 7120.7 38225.0
so 598.7 28.3 3775.3 314.7 5998.3 15742.0

5/21/91 907 1(80) 952.9 391.3 6254.4 319.5 13314.7 91302.2
Tl1 2(SO) 1114.8 364.2 8142.1 346.9 11839.1 76003.3

C-1/3 3(FO)* 476.2 226.7 4675.0 105.4 4916.2 44208.4
4(SO) 682.0 307.9 4924.5 190.1 8709.1 58840.8

Mean 916.6 354.5 6440.3 285.5 11287.6 75382.1
S0 218.7 42.5 1616.8 83.7 2351.8 16239.6

5/22/91 1361 I00)
T12 2(SO) NO DATA

C-1/3 3(FO)*
4(I_)

Mean

m < --- Charge

Cylinder gauge numbers and orientation oZ<--instrument Cylinder
1(U0) Back-on to blast
2(SO) Side-on to blast Enclosure
3(FO)* Face-on to blast Configuration C-1/3I4(S0) Side-on to blast

* Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure 83 kPa
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Table B-44. Instrumentation cylinder pressure-time summary at the 4 ft/1.22 m rane in the
4.88 x 3.05 x 2.44- m enclosure configuration C-1/4. Shots with shee in chamber.

Maximum Smoothed Maximum Average Pressure
Date Peak Peak Impulse and Impulse Within 20 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peak Impulse Power

Test Weight, g Number PmaxkPa Psm kPa kPa*ms P20,kPa 120,kPa*ms EIPkPa"2nme

11/27/91 57 1 275.5 73.7 1020.0 91.7 4190.5 5943.6
T25 2 98.6 46.7 141.3 39.3 1833.8 2153.8

C-1/4 3* 258.9 47.6 399.4 60.3 2365.6 2633.5
4 99.7 55.7 475.4 12.7 614.6 1932.4

Mean 157.9 58.7 545.6 47.9 2213.0 3343.3
SO 101.8 13.7 443.5 40.2 1817.9 2254.7

11/26/91 113 1 474.3 98.8 1826.2 141.9 6985.5 12985.2
T24 2 136.5 65.4 524.8 52.4 2617.0 4251.5

C-1/4 3* 458.4 76.1 617.9 196.7 2223.9 6035.9
4 192.8 75.8 950.2 35.4 1761.8 3856.7

Mean 267.9 80.0 1100.4 76.6 3788.1 7031.1
SO 181.0 17.1 663.6 57.2 2801.9 5160.2

6/4/91 454 1 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA I
T13 2 444.9 117.3 3330.4 151.5 4642.8 10359.5

C-1/4 3* 1789.8 181.3 2068.2 758.3 6785.3 40759.1
4 403.3 129.2 2133.2 74.3 3392.2 11969.4

Mean 424.1 123.3 2731.8 112.9 4017.5 11164.5
So 29.4 8.4 846.5 54.6 884.3 1138.4

6/5/91 907 1 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
T14 2 987.5 194.9 8310.7 313.3 5187.6 38604.0

C-1/4 3" 2618.8 249.6 3383.8 831.3 6254.8 98382.4
4 795.2 169.8 2096.0 254.4 4332.2 24556.5

Mean 891.4 182.4 5203.4 283.9 4759.9 31580.3
SO 136.0 17.7 4394.5 41.6 604.9 9933.1 U

6/6/91 1361 1 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
T15 2 1005.6 318.2 8076.1 321.7 5681.2 98699.4
C-1/4 3* NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA

4 1337.9 272.4 8390.6 385.1 6780.0 101973.8
Mean 1171.8 295.3 8233.4 353.4 6230.6 100336.6

SO 235.0 32.4 222.4 44.8 777.0 2315.4

Door ---- I
Charge--> x o -- Instrument

Cylinder gauge numbers and orientation C

1(90) Back-on to blast
2(SO) Side-on to blast Enclosure
3(FO)* Face-on to blast Configuration C-1/4
4(SO) Side-on to blast

* Gauge no.3 not used to calcuLate mean. Note. Recording site ambient pressure = 83 kPa

B
I

8-48 m
I



I
I

Table 3-45. Instrumentation cylinder mean values at the 8 fti2.44 m range in the 3.05 x 2.4I x 2.41- a
enclosure for confi|rations C-I and C-1/3. Shots with she, in the chamber.

Maxima Smoothed Maximum Average Pressure
Peak Peak lmputse and Imputse Within 20 Effective

Charge Config- Pressure Pressure JImx, Percent of Peak lmputse Power
Date Weight, g uration PImx, kP Psm, kPa kPa*ms P20,kPa 120.kPa*ms EIPkPs'2ems

11/5/91 57 C-I 204.8 78.5 698.7 59.2 2469.1 4606.8
11/6/91 C-1 200.4 75.5 839.2 56.7 2429.9 4318.0
11/20/91 C-1/3 187.4 71.9 599.1 58.8 2462.8 3512.1

Mean 197.5 75.3 712.3 58.2 2453.9 4145.6
SD 9.0 3.3 120.6 1.3 21.1 567.3

10/30/91 113 C-1 342.0 104.5 1208.4 103.3 5137.0 9293.1
11/1/91 C-1 385.9 110.8 1199.5 112.7 3172-.7 10601.2
11/19/91 C-1/3 267.4 100.3 1062.1 74.3 3628.2 7434.1

Mean 331.8 105.2 1156.7 96.8 3979.3 9109.5
SD 59.9 5.3 82.0 20.0 1028.1 1591.5

4/9/91 454 C-1 726.4 224.3 2661.3 216.9 6433.4 32273.0
4/23/91 C-i 742.1 275.1 3056.4 220.5 8365.9 48658.6
5/20/91 C-1/3 1049.7 231.4 5655.6 382.9 7120.7 38255.0
Mean 839.4 243.6 3791.1 273.4 7306.7 39728.9
SD 182.3 27.5 1626.7 94.8 979.6 8291.6

4/10/91 907 C-1 799.1 354.5 5058.3 214.2 89i94.9 87193.5
4/24/91 C-1 1002.7 435.9 6219.6 294.5 12230.6 137591.9
5/21/91 C-1/3 916.6 354.5 6440.3 285.5 11287.6 75382.1

Mean 906.1 381.6 5906.1 264.7 10837.7 100055.8
So 102.2 47.0 742.4 44.0 1664.1 33039.3

4/11/91 1361 C-1 1178.0 486.2 6654.4 350.5 13138.9 173182.9
4/25/91 C-1 1085.2 479.6 6714.9 321.2 14507.9 152026.8
5/22/91 C-1/3 NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA

Mean 1131.6 482.9 6684.7 335.9 13823.4 162604.9
So 32.8 2.3 21.4 10.4 484.0 7479.8

3 Door--..-.

x <---Charge

IC-1-->o ol<--C-113

Enclosure
Configurations C-1 and C-1/3

IInstrumentation cylinder =o Note. Recording site ambient pressure = 83 kPa
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Table B-46. Instrumentation cylinder pressure-time summary at the 4.2 ft/1.28 m range in the
3.05 x 1.52 x 2.44- m enclosure confi g uration D-1. Shots with sheep in chamber

Maximum Smoothed Maximum Average Pressure
Date Peak Peak ImpuLse and Impulse Within 20 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peak Impulse Power
Test Weight, g Number Pmax, kPa PsmekPa kPa*ms P20. kPa 120, kPa*ms EIP, kPa"2*ms

7/1/91 113 1(BO) 377.6 140.5 1219.3 126.9 4228.9 13906.4
T1 2(SO) 261.3 117.6 2016.2 95.4 1934.3 11876.1
0-1 3(FO)* 359.3 80.2 1697.8 98.7 2222.1 8784.8

4(SO) 403.0 122.1 1784.9 107.5 3011.9 16619.2
Mean 347.3 126.7 1673.5 109.9 3058.4 14133.9

So 75.6 12.1 410.0 15.9 1148.0 2379.7 3
7/9/91 113 1(B0) 366.1 136.4 1283.3 94.7 3151.4 12484.2

T4 2(SO) 410.1 129.9 2017.3 162.8 2822.2 13286.0
0-1 3(FO)* 497.4 83.4 1884.2 159.3 3500.5 9138.4

4(SO) 1217.8 134.7 1813.6 403.5 1391.2 16987.7 I
Mean 664.7 133.7 1704.7 220.3 2454.9 14252.6so 479.5 3.4 378.9 162.2 935.8 2402.3

7/2/91 227 1(80) 614.5 150.2 1439.4 200.5 5454.2 24797.0
T2 2(SO) 854.4 178.4 3742.0 307.0 4475.7 30886.4
0-1 3(FO)* 670.6 135.9 3288.9 165.2 3246.4 26214.7

4(S0) 714.0 208.3 3165.8 180.9 5461.6 40866.3
Mean 727.6 179.0 2782.4 229.5 5130.5 32183.2
SD 120.5 29.1 1198.2 67.9 567.1 8112.8

7/10/91 227 1(80) 615.8 153.8 1205.8 189.4 2868.9 24278.5
T5 2(SO) 659.5 185.4 3399.5 255.6 3872.9 34635.3 I
D-1 3(FO)* 727.6 132.9 3196.8 203.4 3964.5 25915.9

4(SO) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
Mean 637.7 169.6 2302.7 222.5 3370.9 29456.9

SO 30.9 22.3 1551.2 46.8 709.9 7323.4

7/3/91 454 1(60) 991.8 263.8 3905.4 380.1 4941.0 70267.0
T3 2(SO) 553.7 243.8 6405.4 179.3 5286.3 71378.6

D-1 3(FO)* 1391.8 212.2 5355.9 458.8 7459.8 74289.1
4(SO) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA

Mean 772.8 253.8 5155.4 279.7 5113.7 70822.8
SO 309.8 14.1 1767.8 142.0 244.2 786.0

7/11/91 454 1(80) 1263.3 231.2 2792.6 386.9 4872.9 53957.6
T6 2(SO) 1059.9 292.4 8780.9 417.2 5283.3 85863.7
0-1 3(FO)* 1386.2 232.0 4919.6 544.7 8699.6 85607.7

4(SO) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA
Mean 1161.6 261.8 5786.8 402.1 5078.1 69910.7
so 143.8 43.3 4234.4 21.4 290.2 22561.0

Charge- l x
o -- Instrument

Cylinder gauge numbers and orientation Cylinder
1(10) Back-on to blast EncLosure
2(SO) Side-on to blast Configuration 0-1
3(FO)* Face-on to blast
4(SO) Side-on to blast I

* Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure : 83 kPa
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Table 8-47. Instrumentation cylinder pressure-time summary at the 4 ft/1.22 m range in the
3.05 x 1.52 x 2.44- m enclosure confivuration 0-1/2. Shots with shee in chamber.

MaxiMum Smoothed Maximum Average Pressure
Date Peak Peak Impulse and Impulse Within 20 Effective
and Charge Gauge Pressure Pressure imax, Percent of Peak Impulse Power
Test Weight, g Number PmaxkPa Psm kPa kPa*ms P20,kPa 120,kPa*ms EIP kPa"2*ms

7/24/91 113 1(80) 380.1 112.0 410.2 148.1 5554.8 8814.9
T7 2(SO) 214.6 96.9 1886.1 76.8 3014.7 8508.7

0-1/2 3(FO)* 0>5.2 75.5 1755.8 137.0 2311.1 10577.0
4(SO) 482.6 133.1 1723.0 148.2 4013.9 16305.9

Mean 359.1 114.0 1339.8 124.4 4194.5 11209.8
SD 135.2 18.2 809.1 41.2 1279.6 4416.0

7/25/91 227 1(90) 796.8 222.2 1448.9 224.9 7671.9 35737.4
T8 2(SO) 398.6 146.4 3242.0 133.0 3815.5 20302.7

D-1/2 3(FO)* 908.7 137.4 2567.9 354.6 2442.2 22436.9
4(SO) 985.1 186.7 3023.2 270.9 5358.7 32373.4

Mean 726.8 185.1 2571.4 209.6 5615.4 29471.2
so 299.4 37.9 978.2 70.2 1941.0 8116.3

7/26/91 454 1(80) 1709.0 244.8 1335.0 547.9 6697.2 74226.9
T9 2(SO) 828.2 227.9 5243.0 255.9 6172.6 58102.2

D-1/2 3(FO)* 1910.8 235.1 4278.4 717.1 1781.4 74697.4
4(SO) 737.7 241.6 5437.8 208.0 5763.4 68640.8

Mean 1091.6 238.1 4005.3 337.3 6211.1 66990.0
SD 536.6 9.0 2314.6 184.0 468.1 8188.1

Charge--- Instrument
J Cylinder

Cytinder gauge numbers and orientation
1(80) Back-on to blast Enclosure
2(SO) Side-on to blast Configuration D-1/2
3(FO)* Face-on to blast
4(SO) Side-on to blast

* Gauge no.3 not used to catcutate mean. Note. Recording site ambient pressure = 83 kPa

B-51



I
I

Table 8-48. Instrumentation cylinder pressure-time summary at the 4.2 ft/1.28 m range in the
3.05 x 1.52 x 2.44- m enclosure configuration 0-1/3. Shots with sheep in chamber.

Maximum Smoothed Maximum Average Pressure
Date Peak Peak Impulse and lImpulse Within 20 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peak Impulse Power
Test Weight, g Number PmaxkPa PsmfkPa kPa*ms P20,kPa 120,kPa*ms EIP~kPa'2*ms

7/31/91 113 1(90) 450.0 108.1 1502.8 132.4 5960.4 11600.1
T1O 2(S0) 377.3 114.1 1767.7 143.9 3369.8 12947.2

D-1/3 3(FO)* 343.0 77.0 1573.0 99.5 3226.0 7545.3
4(SO) 306.3 106.9 1746.9 70.7 3248.4 9199.4

Mean 377.9 109.7 1672.5 115.7 4192.9 11248.9
S0 71.9 3.9 147.3 39.4 1531.9 1898.4 m

8/1/91 227 1(80) 956.1 165.6 2226.6 298.5 4189.4 28251.4
T1l 2(SO) 618.9 180.5 3213.8 218.8 3094.8 25145.9

0-1/3 3(FO)* 704.4 128.9 3358.6 201.6 3127.6 26308.9
4(SO) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA I

Mean 787.5 173.1 2720.2 258.7 3642.1 26698.7
SD 238.4 10.5 698.1 56.4 774.0 2195.9

8/2/91 454 I(BO) 1021.2 249.8 2728.4 262.8 4679.5 55026.9 I
T12 2(SO) 124.2 289.7 6071.4 451.7 8002.3 109083.1

0-1/3 3(FO)* 143.7 209.0 4050.2 460.2 3659.7 69265.5
4(SO) NO DATA NO DATA NO DATA NO DATA NO DATA NO DATA

Mean 1132.7 269.8 4399.9 357.3 6340.9 82055.0 I
SD 157.7 28.2 2363.9 133.6 2349.6 38223.5

Door ----- >[ <--Instrument I
Charge- Cylinder

Cylinder gauge numbers and orientation

1(BO) Back-on to blast Enclosure
2(SO) Side-on to blast Configuration 0-1/3
3(FO)* Face-on to blast
4(SO) Side-on to blast

* Gauge no.3 not used to calculate mean. Note. Recording sit abiient pressure = 83 kPa
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Table 8-49. Instrumentation cylinder pressure-time summary at the 3 ft/0.91 m range in the
3.05 x 1.52 x 2.44- m enclosure configuration 0-1/4. Shots with sheep in chamber.

Maximum Smoothed max i mum Average Pressure
Date Peak Peak ImpuLse and Impulse Within 20 Effective
and Charge Gauge Pressure Pressure imax, Percent of Peak Impulse Power

Test Weight, g Number Pmax, kPa Psmf kPa kPa*ms P20,kPa 120,kPa*ms EIP, kPa-2*ms

8/8/91 113 1(80) 223.4 124.9 2138.6 49.2 2384.4 11653.7
T13 2(S0) 625.2 137.1 1410.7 288.9 1517.3 16259.7

D-1/4 3(FO)* 12281.1 101.4 1647.5 1228.1 NO DATA 15202.8
4(SO) 282.3 96.3 2580.9 43.3 2146.4 14882.2

Mean 377.0 119.4 2043.4 127.1 2016.0 14265.2
SD 217.0 20.9 590.9 140.1 448.0 2364.2

8/9/91 227 1(80) 645.8 231.6 3226.9 164.8 5751.7 29499.1
T14 2(SO) 1425.2 205.2 1783.4 536.6 2475.0 45469.7

D/1/4 3(FO)* 2112.0 179.2 4106.3 1258.3 221.5 52824.8
4(S0) 467.9 137.1 3596.5 92.7 4303.9 28449.4

Mean 846.3 191.3 2868.9 264.7 4176.9 34472.7
SD 509.2 48.8 958.1 238.2 1642.0 9538.1

8/13/91 454 1(80) 638.6 285.4 5217.5 202.0 7418.7 79532.3

T15 2(SO) 2537.5 322.4 3494.6 1196.6 2354.9 107554.8
D-1/4 3(FO)* 2931.5 239.8 3344.2 2931.5 NO DATA 95967.3

4(SO) 839.5 208.2 5244.4 185.7 5615.4 59552.4
Mean 1338.5 272.0 4652.2 528.1 5129.7 82213.2

SD 1043.2 58.3 1002.6 579.0 2566.6 24113.2

I-c .---- Charge
Instrument Cyinder-->jJ

Cylinder gauge numbers and orientation
1(80) Back-on to blast EncLosure
2(S0) Side-on to blast Configuration 0-1/4
3(FO)* Face-on to blast
4(SO) Side-on to blast

* Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure = 83 kPa
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Table 8-50. Instrumentation cylinder mean values at the 4.2 ft/1.28 m range in the 3.05 x 1.52 x 2.44- m
enclosure for configurations D-1 and 0-1/3. Shots with sheep in chamber.

Maximum Smoothed Maxi mum Average Pressure
Peak Peak Imputse and Infutse Within 20 Effective

Charge Config- Pressure Pressure limx, Percent of Peak lmpulse Power
Date Weight, g uration Pmax kPa PsmkPa kPa'ms P20,kPa 120,kPa*ms EIP, kPa'2*ms

7/1/91 113 D-1 347.3 126.7 1673.5 109.9 3058.4 14133.9
7/9/91 0-1 664.7 133.7 1704.7 220.3 2454.9 14252.6
7/31/91 0-113 377.9 109.7 1672.5 115.7 4192.9 11248.9 I

Mean 463.3 123.4 1683.6 148.6 3235.4 13211.8
SO 175.1 12.3 18.3 62.1 882.4 1701.0

7/2/91 227 0-1 727.6 179.0 2782.4 229.5 5130.5 32183.2 I
7/10/91 D-1 637.7 169.6 2302.7 222.5 3370.9 29456.9
8/1/91 0-1/3 787.5 173.1 2720.2 258.7 3642.1 26698.7

Mean 717.6 173.9 2601.8 236.9 4047.8 29446.3
SO 75.4 4.8 260.9 19.2 947.4 2742.3

7/3/91 454 0-1 772.8 253.8 5155.4 279.7 5113.7 70822.8
7/11/91 D-1 1161.6 261.8 5786.8 402.1 5078.1 69910.7
8/2/91 0-1/3 1132.7 269.8 4399.9 357.3 6340.9 82055.0 I

Mean 1022.4 261.8 5114.0 346.4 5510.9 74262.8
so 216.6 8.0 694.4 61.9 719.0 6763.6

Door ----- > <--D-1/3 I
Charge-- x

L oj<--Dol

Enclosure
Configurations 0-land D-1/3

Instrumentation Cylinder o Note. Recording site ambient pressure 83 kPa I

-
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Table B-51. Instrumentation cylinder pressure-time summary for the freefieid orientation
effects experiments at 1.22 and 2.44 m(4 and 8 ft) from 1361-g charge detonations.

Maxium Smoothed Maximum Average Pressure
Date Peak Peak ImpuLse and Impulse Within 20 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peak impulse Power
Test Weight, g Number PmaxkPa PsmkPa kPa*ms P20,kPa 120,kPa*ms EIP,kPa'2*ms

9/4/91 1361 I(50) 408.4 111.2 No Data 139.0 335.2 6914.6
TO1 2(SO) 732.4 59.3 83.2 295.0 88.5 9601.4

Orientation 3(FO)* 5338.6 326.4 458.8 5338.6 0.0 200970.2
1.22m 4(SO) 897.9 76.9 No Data 401.8 561.0 9801.7

Mean 679.6 82.5 83.2 278.6 328.2 8772.6
SD 249.0 26.4 132.2 236.3 1612.2

9/5/91 1361 1(80) "42.0 116.0 No Data 206.0 544.7 7823.2
T02 2(SO) 801.2 66.0 92.2 266.4 432.7 11121.3

Orientation 3(FO)* 5408.2 313.4 "41.5 3249.6 376.9 189781.4
1.22m 4(SO) 1008.6 81.7 109.3 322.3 690.4 10031.8
Mean 750.6 87.9 100.8 264.9 555.9 9658.8

SO 286.7 25.6 12.1 58.2 129.2 1680.4

9/9/91 1361 1(50) 507.4 98.3 NoData 307.5 147.6 6165.5

T03 2(SO) 687.4 73.1 102.0 422.6 682.9 9267.1
Orientation 3(FO)* 4804.7 345.3 484.7 3214.8 411.5 173881.1

1.22m 4(SO) 972.1 84.4 159.6 368.4 554.1 8942.3
Mean 722.3 85.3 130.8 366.2 461.5 8125.0
SD 234.3 12.6 40.7 57.6 279.4 1704.7

9/10/93 1361 1(BO) 566.7 124.4 No~ata 165.9 305.3 8523.7
T04 2(SO) 1004.0 81.7 189.8 651.6 943.6 9425.3

Orientation 3(FO)* 7102.6 474.4 618.8 7102.6 NO DATA 297230.6
1.22m 4(S0) 1081.7 85.7 161.1 414.5 630.0 13451.5
Mean 884.1 97.3 175.5 410.7 626.3 10466.8

SD 277.6 23.6 20.3 242.9 319.2 2623.8

9/11/93 1361 I(BO) 322.9 94.4 No~ata 119.6 305.2 4021.5
TO5 2(SO) 642.8 60.5 84.1 410.5 597.6 11830.8

Orientation 3(FO)* 5245.7 332.2 467.9 5245.7 hO DATA 180663.4
1.22m 4(SO) 1226.2 122.0 No~ata 432.9 587.0 13617.7
Mean 730.6 92.3 84.1 321.0 496.6 9823.3

SD 458.0 30.8 174.8 165.8 5103.4

9/12/91 1361 1(B0) t31.1 134.3 No~ata 205.6 440.8 10960.2
T06 2(SO) 913.0 76.0 105.6 583.6 845.0 22695.5

Orientation 3(FO)* 8657.8 468.6 658.0 8657.8 NO DATA 460045.7
1.22m 4(SO) 1130.6 117.0 NoData 427.8 660.5 13404.1
Mean 891.6 109.1 105.6 405.7 648.8 15686.6

SD 250.4 29.9 190.0 202.4 6191.7

Refer to Appendix A, Figures A-30 to A-35 for Cylinder locations.

Cylinder gauge numbers and orientation
1(90) Back-on to blast
2(SO) Side-on to blast

3(;U0)* Face-on to blast
4(SO) Side-on to blast

*Gauge no.3 not used to calcuate mean. Note. Recording site ambient pressure = 83 kPa
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Table B-51(cont'd.). Instrumentation cylinder pressure-time summary for the freefited orientation
effects experiments at 1.22 and 2.44 m (4 and 8 ft) from 1361-2 charge detonations. I

Maximum Smoothed Maximum Average Pressure
Date Peak Peak Inmpulse and Impulse Within 20 Effective
and Charge Gauge Pressure Pressure Imax, Percent of Peak Impulse Power
Test Weight, g Number Pmx, kPa Psm,kPa kPa*ms P20, kPe 120,kPa*ms EIPkPa'2*ms

9/16/93 1361 1(BO) 462.9 123.5 No Data 163.1 437.2 7954.2
T07 2(SO) 797.4 62.1 86.7 303.4 450.2 8779.5

Orientation 3(FO)* 5663.5 342.4 366.2 3388.8 474.4 212193.7
1.22m 4(SO) 916.4 99.8 No Data 402.4 605.2 1168.1
Mean 725.6 95.1 86.7 289.6 497.5 5967.3

So 235.1 31.0 120.2 93.5 4176.6

9/17/91 1361 I(BO) 368.8 99.7 No Data 146.5 290.6 4787.2
T08 2(S0) 778.3 61.4 86.4 350.7 538.7 10064.9

Orientation 3(FO)* 3644.2 261.1 366.2 1514.5 315.0 116989.2
1.22m 4(SO) 1275.8 127.8 180.8 375.9 580.4 19289.2 I
Mean 807.6 96.3 90.4 291.0 469.9 11380.4

SD 454.2 33.3 66.8 125.8 156.7 7340.0

9119/93 1361 I(BO) 554.2 129.5 No Data 187.5 "45.6 8010.7
T09 2(SO) 919.0 72.8 109.1 428.6 682.3 9542.6

Orientation 3(FO)* 7682.9 436.7 728.2 7682.9 NO DATA 314840.0
1.22m 4(SO) 1121.3 134.1 No Data 393.0 833.1 13496.2
Mean 864.8 112.1 109.1 336.4 653.7 10349.8 I
SD 287.4 34.1 130.1 195.3 2830.4

10/7/91 1361 1(80) 427.2 104.7 No Data 142.4 442.0 8075.4
TIO 2(SO) 735.2 246.2 No Data 231.6 7551.4 27591.7

Orientation 3(FO)* 6473.0 313.4 439.5 6473.0 NO DATA 275264.1
1.22m 4(SO) 946.8 74.9 No Data 308.4 605.7 7121.4
Mean 703.1 141.9 0.0 227.5 2866.4 14262.8

SD 261.3 91.5 83.1 4058.2 11553.0

10/21/91 1361 I(BO) 110.9 73.0 No Data 63.4 249.1 2225.6
T1l 2(SO) 169.9 26.6 37.3 60.7 137.6 1702.6

Orientation 3(FO)* 603.1 133.8 224.0 164.0 353.6 11822.0
2.44m 4(SO) 216.6 50.2 No Data 64.6 157.4 1794.3
Mean 165.8 49.9 37.3 62.9 181.4 1907.5

SO 53.0 23.2 2.0 59.5 279.3

Refer to Apppendix A, Figures A-30 to A-35 for cylinder Locations.

Cylinder gauge numbers and orientation
1(BO) Back-on to blast
2(SO) Side-on to blast
3(FO)* Face-on to blast
4(SO) Side-on to blast

* Gauge no.3 not used to calculate mean. Note. Recording site ambient pressure 83 kPa I

I
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PATSMOOGY WOuKSKEE1
Project* -- Cowinx wave ly -90 Nature of Test

$tU~v: Dot* ho AnisinL. Orient. Bw.,kq.. Species Charge~go HaS. ft.: iwnq,ge ft. ofg

8/1/" 1_ 14L. ISO 40.4 4 111 3 1A-?

7/3i1" 3L 50s 40.0 1 114 1 1 3 1 A-1
1I 8/7/ 1 1la I SO 4.0.9 1114 i 4 3 1A-2
1 /594 22R I ISO 37.7 114 1 4 ]3 _LA-3

__ _I VISM I I 23L r ISO 33.6 __ _I114 1 4 1 3 A.3

SE 77777777;w!:: "- I

____I_ SL3/9 ¶1 ISO 36.4 Sh27oop___ 3 A-1
M_ _ //90 1 161 iso 41.8 227 13 A-Z

__ _ 7/31/90 1 64 ISO 35.5 __ _ 227 1 3 A-1
8/8/9" 1 171. *so 40.9 _____ 227 4 3 A-Z

1____ 8/20/90 1 251 ISO 35.0 _____ 227 j 4 3 A-3
8/20/90 . 26L. ISO 35.7 227 j 4 3 A-3

- . -x ....-

Fy9 8/1/90, i BA8 I ISO 140.9 She 454 4 3 A-1
- _ _ 8/9/90 111 & IISO " 4.1 __ _ 454 4 3 A.2

8//0 I 91. I iSO 40.9 ___ 454 j 4 3 A-1
_____ 8//9 i ISO 40.4 ____ 454 1 4 3 A-2

_____ 8/21/901 1 t 3 2 1 ] ISO [38.0 _____ 454 I 4 3 A-3

L /190 29L. 130 40.2 1.54 4 3 A-i

S10/31/90 1__ 76OF ISO 4S.5 _____ 454 4 3 A-$
11/1/90 11 7GF ISO 43.0 454 4 3 A-11
11/12/90 1 5(EART) ISO 40.0 454 4 3 A-8/3
Tli/14i" I 85(EART) ISO 40.9 454 1. 3 A-8/4
11/16/901 1J91CEART) I SO 37.7 ____ 454 4 3 A-8/5

m o a n_ _ _ _ _ _ _ .. ..... .. .....*. . . . . . . . . . . . '

11/30/90' 1 94CEART) ISO 39.5 _____ 454 43 A-
12/4/90 1 97CEART) iso 41.1 _____ 454 4 3 A-9
12/6/90 ¶ 1OOCEART ISO "4.3 4S4 4 3 A-9/2

12/10/90 ¶ 103(EART) ISO 38.6 404 4 3 A-9/2
12/12/90 1 106(EART) ISO ".11 454 4 3 A-/
12/13/90 1 109(EART) ISO 37.0 4%4 4 3 9/

so~~ .........3.1

1 2/1/9111 12SCEAR) IS0 34.1 1 454 4 3 8-9/2I 2/5/911 1~ 12CEAR) ISO 34.5 1-___ 54 I ' -
1 2691 1 1131CEAR) I SO 34.1 _____ 1 3~ ± ' U



Nature, of lost Limi k~eightas N~iIty

go V. 06 %aft. Rangeft CmOO Is. i.~ . TL PLO7 Factuv.16 bra. l00,mln. CT

14 I 4 1 3 I A 7.0-0 12.00 304,.00 0.461 1 0.30 0.71 1 1.00 2.00

r 4 1 3 14.2 290 143.001343.00 0.49 1J-5 05 1.00 11.00 ___

1 1 3A-i 188 11.9.00 337.00 0.4-7 1 0.37 J .5 1.00 --0 1
.4 T W 364.00 7 -S -.3 0.69 1 1.00 1 2.00 j

43 ___4_2_.0_1_5 318.50 -0.55 1. 38 - 0.93 1.00 1 1.00

9 .0.03 -T 0.04800 200 _____

~f 4A-1 180.00 1"0 336.00 0.50 0.36 0.86 10011.0 .

'7* 54 -2 21 00 13.00 38.00 0.02 0.01 0.903.0O
- =_ - -- - - - 73-2 -53 -5 1.0 - - -

7 43 A-i 230.00 T146.00 376.00 06 .0 10 .01.0 0

7 4 3 A-2 2131.00 1513.0 384.00 O..! S. 0.37 0.92 1.00 1.00

4 3 A-3 184.00 140.00 324.00 1- 0.i3 0.40 0.93 1.00 10

74 3 A-3 208.00 135.00 338.00O- 0.57 -- 0.38 0.95 I.00 -230
_______ ~~0.7 -5 0, iW ii __ _0.6 .38 09

-. ~ 867 .0 31.6.3 olK OS j.r~ ~ D r _____

1 4 3 A-1 203.00 1142.00 1345.00 0o.51 1O .35 0.86 1 1.00 3.00-

_____ __A-_ 2 237.00 167.50 445 .4 I... 0.92 i. .. 1.00 1.00
__ 3 A-1 1 366.00 154.00 520.00 0.9 038 12 1.27 1 6 .I 0-

~4 3____ A-2 1317.00 157.50 474.50 0 -.78 1 o!.... 1.17 1 1.00 2.00

- 4__ _ -3__ 43 1 313.00 1 18.5 461.50 0.82 0.39 1 1.21 1.00 1.00

1 A-Li 3 1 234.50 I17SO 352.00 0.53.. 0.57 11.00 2.00 -

~ ~, ~ -'27SA2-- 7.01 7UK2884 - 0.7 0.2 I.05 *

-1 3 S - 530.00 207.00 737.00 1.16 0.46 1.62 .... 1.00 1.00-
4____ 3 A- 539.50 204.00 743.50 1.25 0.47 1.73 ~1.00 2.00

4___ 3 A-8/3 260.00 141.00 /601.00 0.65 1 0.35 1.00 1.00 3.0-

4____ 3 A84 208.00 ¶45.00 353.00 0.5 1 0.35 0.86 1.00 1 .50

43 A-/5 582.00 1169.00 751.00 1.54 0.C45 _ 1.99 1 1.00 1 2.00

W-171~Z 19 217 .3 00 .9 00 0.74N

1____ D4,784 1.0 90.20 .0.9 03 0-22 0.00 0.33

4 3 A-9 331.00 238.50 569.50 0.84 0.60 1.4 1.00 1.00--

4 3 4-9 489.00 246.00 735.00 .1 0.60 1,79 1.0 25--

4 3 A-9/2 523.00 321.00 844.00 1.18 0.72 1.91 1.00 2.50 _____

4 3 A-9/2 475.00 199.50 674.50 1.23 0.52 1.753 1.00 3.00 ____

4 3 A-9/3 515.00 208.00 72. 00 1.15 0.406 1.61 1.00 1.00--

4 3 A-9/3 .375.00 205.00 5-60.00 1.01 0.55 1.57 1 1.00 1.00

3 2-912 357.00 243.00 600.00 1.05 10.71 3 17 )1.00 10

lij 3 -9 368.50 185.00 SS.0 3 i. 0.4 160I10
3 1 1- 555 6.00 516.50 1." 047. 1.5 11.00 ZS

_______________24.16 
'0Di.0



Piorit- wbidity Seveit Of Injr Adjusted External Lesions
"T W.*tn. CCD Pnuam.J Hammpr.::. Mathor. Coron.Ale Coreb.Air Ratios. Ind" Itns Scam, Possible - seta

1 ~0.00 0.00 ~0.0 .00 0.00 1 0.75 0.751 0.331 0.001 56.O00
0.00~ ~~~~~~ 0.0 0.0 0.00 .0 I 03 .6$ oiýoo 6

F0.00 0.00 -.0 0.00 0.00 I 0.351 0.36 0.111 5.00 S6.001
0.0 0.00 0.00o 0.00 0.00 0.351 0.32) 0.201 0.001 S6.001

1 .0 0.00 0.00 ]0.00 10.00 0.521 0.321 0.320 0.00 56.00
2T I 0.00 0.00 0.00 10.00 1 0.00 0.351 0.352 0.321 0.00 56.00

_________ 0.00 0.00 0.00 10.00 10.00 0.3S4 0.34 0.O19 0.00i S6.00
_____________ 0.0 .0""1~0.001'. 0.00 0. 0.1 0.1 0.11 -a 2.4 0

0.0 ~ 0.0 000 0.00 0."7 .0."7 0.19 0.0AS no00

100 00 0.00 0.00 0.00 0.00 0.00 1 1.961 1.96 1.83 0.00 56.001
___________ 0.00 I0.00 0.00 0.00 0.00 0.831 0.813 0.731 0.00w S6.001

D____ .00 0.00 0.00 0.00 0.00 i 0.811 0.81 0.611 0.00 5.0
________ 0'.00 0.00 0.00 0.00 0.00 T 0.831 0.83 0.701 0.001 -6.001

_____ 0.00 0.00 0.00 0.00 0.00 1 0.571 0.57 0.47 0.00, 56.001
-P ........... 0.00 10.00 0.00 0.00 0.0 1 0.461 0.461 0.331 0.001 56.001

0.00 1~o ~ T00 41F 0;91 0.9 075... 0* j
__ __ ____ __ __ 0.00:0

______1: 00 0.00 0.00 0.00 0.00 0.%.1 1.%3 141 50 60

_____ 0.00 0.00 0.00 0.00 r 0.00 1 1.911 1.91 1.611 5.00 56.00
_____ 0.00 0.00 0.00 0.00 10.00 1 2.711 2.7`1 2.311 0.00 S6.00
____ .00 0.00 0.00 0.00 10.00 I 1.661 1 1. 14 0.00 S6.00

_____ 0.00 0.00 0.00 0.00 10.00 1i.9 1 1.96 1.64 0.00 S6.00,
_____ 0.00 0.00 0.00 0.00 -- i0.00 ] .15! 1.15 1.021 0.001 56.001

____________ 0.0 1i~00~~ .0 0.00 - 0.00 1.5 1.855 1.58 1 6.
-r*;. .0;. 0.00, 0.51. 0.51 0.6 - .5' 0.00

_______ .0.00 -1 0.00~~ 0.00 0.00 0.00 2.__0.1 208..91 0.07 S 0.001

000 0.00 0.00 0.00 0.00 3 .191 4.019 .1.96 0.00 S6.001
000 0.00 0.00 0.00 0.00 I 191 1.0 00 56.001
000 1.00 0.00 0.00 0.00 3.1 2: 0.4 .001 S6.001

IOOO 1.00 0.00 0.00 0.00 1 224 32 3.241 5.00 56.001
1.00 0.00 ~0.00.:- 0.00 I 28 .5 3.5 50 60

I -U0.00 ~-0SS~.0.00 0.00 0.000.53 1.02 1.01 2.74~-~-.
_____ 000 * .2.- 0.0 .0 0.00 ".-0.24 J.02.45 04 12 0.00 x

_______0.00 1.24.00:-: 0.00 0.00 0.0029 .1 3.9 00 60
______0.0 j .0 000 000 0.0 .40.1 0.401 2.40 6.200 06.001

1 _____[0.00 1.00 0.00 0.00 0.027 3.87 3.7 0.1561
______ _____r .00 j .0 000 0.0 .00 1 2.01 3.6 .96 0.00 S6.001

_________ 0.00 10.00= 0.00 0.00 0.00 1 2.40 2.41 2.40 0.00 56.001
S1. 0.00 0 .00 . 0.00 0.00 2.42: 3.421 3.30 0.00 56.001

0.00 0.2 .00 0.00 0.001 0.20 1 .6 0.1 0.960 1.00 S6. 0.I

0.00 0.00__ 0.00 -_0.00 0.00 i 2.07 2.471 2.601 0.001 $6.001
0 .00 0.00 0.00 0.00 0.00 2-42 ;2.45 2.33 0.001 56.001

~ 0.D 0.7 0.00 0.'00: 0.00 .4 214 21 .00 56.00

0.0 0.00~.' 0.00 -'0.0 0.00. - 2.67 2.42 1 2.360 0.00 S6.001 I
0.00 0.00~r. 0.00 -0.00 - 0.00 0 .27 2.141 0.241 0.00 -0.*00
0.00. 0.00~-. 0.00 -- 0.00 1o.00 1 1 2A 20.15 0.313 0.00 60.00



External Lelf ans f., racturfs Sat brVILyh- irac
* Possible RatIo, Sears, i.PosslbtaeRat Io,1 Score Possible Rtatio Scot, PoSsible Ratio score PVMS
.001 56.00 0.001 0.00 24.001 0.00 4.001 52.001 0.01 0.00 60.001 0.00 0.001

1. 0O ý56. 00 0.00NO 0.00 24.001 0.00 0.00 52.001 0.001 3.00 60.001 0.05 0.001
'.001 56.001 0.09 0.00 24.001 0.0 0.001 52.001 0.001 0.0 60.001 0.00 0.001

2.001 56.00 0.00 0.00 24.001 0.0 0001 52.001 0.001 0.00 60.001 0.00 5.0010.0 5.0 .01 000 2 0.00i 52.001 3.00$ 60.001 0.05 .3.001
3.001 56. 00 0.001 0.00. 24.001 0.00 0.001 52.001 0.001 3.001 60.00 0.051 0.00

1.8 5.0 0.1. -'.01 2.0 000 0.67 52.00 0.01 15 600 0.03 13
'.0 000 'A.04- 00 .0 .0 A 0.00 0.03' 1.64. 0.00 0.05 L16

1. 83. 0.0 00.o .o .0 0.67 .~0.00: 0.01 0.7 0.00' 00.. .8

3.00 56.00, 0.00 0.001 24.00 0.00 8.00 52.001 0.15 6.00 60.001 0.10 8.00
2.00 56.00 0.00 0.001 24.00 0.00 8.00 52.001 0.15 6.00 60.001 0.10 0.00
2.00 56.00 0.00 0.001 24.00 0.00 0.00 52.001 0.00 6.00 60.001 0.10 5.00
3.00 56.00 0.00 0.001 24. 00 0.00 0.00 52.001 0.00 3.00 60.00 0.05 6.00
1.001 56.001 0.001 0.00 24.001 0.00 0.00 52.001 0.00, 4.00, 60.00 0.*07 6.001
2.00.- 56.001 0.001 0.0 24.001 0.00, 0.00, 52.001 0.001 3.001 60.001 0.051 0.001

1.0 56.00' :0.00' 0. 24.0 000O267 50 00 4.67 - 60.00 0' -41
2.00' 0.00' 0.00 0. 0.00 0.00.5.1 0.0or) 15 0.00 .3 33

.00 56.00 0.09 0.00 24.00 0.00. 410 ;:.00 52.00 01.0 6.0 0180

2.00 56.0 0.001 0.00 24.001 0.00 82.00 52.001 0.15 18.00 60.00 0.30 16.00
2.00 56.00 0.001 0.00 24.001 0.00 10.00 52.001 0.00 16.00 60.00 0.27 68.00
).Do 56.00 0.00 0.001 24.001 0.00 7.00 52.001 0.13 68.00 60.00 0.10 16.00
1.00 56.00 0.00 0.0 24.00f 0.00 0.00 52.00 0.00 56.00 60.00 0.2 5.00

).00 5600 0.00 0. 24.001 0.00 13.00 5-2.001 0.5 13 2.001 60.001 0.30 0.00
).001 56.00 ~ 0.00 0.0 24.001 0.001 13.00, 52.001 0*.001 18.00 - -60.00 0.304 S' 001

2.01 5.00 0.01 V.0 2.00 0.00 11.0 52.001 0.1Z' 22.006.07.31 1.0

).001 56.00 0.091 0.00 24.00 0.00 13.00 52.001 0.231 20.00 .60.00+ 0.33 15.00
).001 56.001 0.009 0.00 24.00 0.00 12.00 52.001 0.231 20.00 60.001 0.33 22.00

).22 06.001 0.00 - 0.0 01.00 0.00 1.0.3 02.001 0.011 2.0.7 60.00 0.01 13.00

.00 516.00 0 0.0 0.00 0.00 0.0 120 52.001 0.231 18.00 60.001 0.30 20.00j.0 560 01 .00 24.00 0.00 12.00 520 0.3 2.0 600.3 140

.00 56.00 0.0 0.00 24.001 0.00, 12.00, 52.001 0.231 20.00 60.001 0.33 82.00f

00 5.0577 0.00 0.0 24. 00 0.00 1237.0 52.00 0.231 0.75 60.00: 0.30U 40.00

).W0 56.001 0.00 0.00 24.001 0.00 12.00 52.00 0.23 20.0 60.00 0.33 70.00
1.00 56.001 0.00 0.00 24.001 0.00 12.00 52.001 0.23 16.00 60.00 0.27 14.00

).00 06.001 0.00 0.0 2 0.001 0.00 02.00 02.001 0.23 20.87 60.00 0.36 '4.06
ý.00 56.001 0.00 0.00 24.001 0.001 12.001 S2.001 0.231 22.001 60-001 0.371 10.001
).001 56.00 0.00 0.002 24.00 0.00, 12.00 52.001 0.23. 22.00 60.00ý 0.37, 1.00

2.001 56.00 0.00 0.00 24.001 0.001 12.001 52.001 0.231 22.001 60.001 0.371 18.001

.00 56.00 0.00 ... -. ?0 0. 00N 0 12.m 52.00' 0.20 2.0 6.0 '0.37 16.7

).Do! 06.00 0.00' 0.0 24-'~.001- 0.001. 12.0.00 00 0.00 02.001 60.001 0.001 28.31

3.001 0.0 0.001 ' 0. 24~..001 0.00.A 02.001 02.001 0.23 02.001 0.001 0.300 -1.33 OO
00 S60 0:, 0 60



Trachea LIum0 $ eat tI@V Abdomltal 0REM~
Itie, score Possib~a Rat I*. Score Possible Ratio Score POssibie Ratio Store -- Posible: Ratio

0.001 0.001 55.001 0.001 0.001 6.00 0.00[ 0.001 48.001 0.001 12.00 48.00( 0.2
0.-05! 0.001 55.00! o.ooi 0.001 6,.00! 0.00! 0.001 /08.001 0.001 3.00 48.001 0.061

0.001 0.001 55.001 0.001 0.001 64.00 0.001 0.001 48.00 0.001 3.00 8.001 0.061

0.001 5.001 55.001 0.09! 0.001 64.00 0.001-_ 0.001 48.001 0.001 S.00 48.00 0.101

0.05 3.001 s.0 0.051 10.00 64.00 0.161 0.001 48.001 0.001 3.00 48.00 0.56

0.051 ooo 0.001 o5o 6.001 0.001 0.001 48.001 0.001 0.001 48.001 0.001

0.53 13 5.0 0. 1.67 64.00:ý 4I .3 00 8.00 0.0 4.33, ~ 0.09.
0.03 2.16 -0.00 . 0.4 4.8oýe 0.o06 o~@ . 0.0V 0.00 A- .08 9 O .9

0.01 408 .0 o .7 o00 .3 - .0 '00. 00 00 1.6.0 480 0.34

0.10 8.00 55.00 0.15I 33.00 64.00 0.52 15.0 4.00 0.381 26.00 48.00 0.54
0.101 0.00; 55.00 0.00 2/4.001 6.00 0.38 -0.00 48.001 00 .0 4.0 01

0.10 5.00 55.00 0.09 12.001 6.00 0.19 6.00 48.00 0.131 5.0 48.00 0.10

0.05 6.00 55.00 0.11 12.001 6400 0.19 5.00 48.00 0.101 12.0 48.00 0.2S

0.07 6.001 55.001 0.11 12.001 64.001 0.19p 0.0 48".00 F0.00 5.001 48.00 0.10

0.95 0.001 55.001 0.00 10.00 64.001 0.161 0.001 48.00 0.001 6.001 48.001 0.13 ,

03 3.0. 0.00- SO 0.08: 9.700 ., .0 00 0.15 8.8 '00 .17

0.01 1.3 0.0 003 .u78 0.00):. 0.o6 .8 0.00 0.6 34 .0 00

0.013 18.00! 550! 03 10 6.0 030.0 4.00 0.0 600 4 .0 0.54'

0.308 16.001I 55.00 0.29 521.00 64.00 0.81 16.00 48.00 0.331 20.00 48.00 04

0.213 1.001 55.001 0.11 36.00 64.00 0.56 0.001 48.001 0.001 26.0 48".00 0.50

0.10 06.00 5S.00 0.00 33.00 64.001 0.81, 06.00 48.001 0.001 36.00 48.00 0.75

0.08 5.00 55.00 0.09 18.00 64.00 0.28 0.00- 48.001 0.001 24.00 48.00 0.50

0.371 0.00 55.00 0.00 44.001 64.001 0.69 0.00 48.001 0.081 24.001 48.001 0.50

0.371 14.00! 55.00 0.25. 19.001 64.00 0.1 0. 00--O 43.001 .0.001 22.001 48.001 0.461

0.1 38 .0 . . .9 .0 .5 16 'o0.14 530.0 0.1

0.80 40.0 55.0 073 5.00 4.00 0.8 7.0 4800 0.15 4.0 4.0 08

0.33 7.00 55.00 0.13 52.00 64.00 0.81 0.00 48.001 0.00 39.00 48.001 0.51

0.27 14.00 55.00 0.25 56.00 64.00 0.88 5.00, 48.001 0.10! 24.00 48.001 0.50

0.08 14.26 550.00 0.2 29.00 0.0 0.05 0' .00 03.00 0.03 22.00 '4.001 '0.46.

0.331 18.001 55.001 0.33, 56.00! 6.00 0.88$ 6.00 48.001 0.00~ 30.00 48.001 .581

0.371 14.00, 55.00, 0.201 48.001 64.001 0.751 0.00 48.001 0.00j 25.001 ".001 0.5
0.7z80 55.00 0ýý.33 z 52.01."43M 081 0.00, 48.00;: 0.0801 3240;1 4

0.37 16.67 55.00 -s .U 395.0 64.00 0.61' 0~.00 48.0 0.00 26.00 48.00 0.54-s

0.3 .002.1 05.00 ' 0.041 60W .00 0.00 1 .0 .46 0.001 0.17 2.-00 -"t00 OJ'

08 0.00 1.3 05.00 -- 0.73 52.31 0.001 0.04 Z.00 4.: 100 0.04 .:15 4Z.0 4.00 0.02

0 33 7.0 I0 .3 20 .0 08 00 301 00 90 .0 .

OTP 4.00 5500 02sl 56.M ".0 085 c-i u



hotLo A inal qruwv Ie ,d .7di..u .:w ,f, -a Left Ears
Score'- Possible Ratio 'Soe osbe Rte Sr possiblew-. Ratio score:-: Possible-"' -Ratio

12.001 48.001 0.251 0.00 ".Do 0.001 12.001 40.00 0.301 5.00 40.00 0.13
3.001 48.001 0.061 0.00 44.00 0.001 10.00i 40.0 0.25I 0.001 40.00 0.
3.001 48.001 0.0o6- -o " 0.00i 44.ý 4ý00 0.001 4.00~ 40.00 0.101 * 0

5.00i 43.o1 ofa 0.00 ".oo 0.001 0.001 40.00 ~ 0.001 5.00 40-0 0.13
3.001 48.001 0.0 -0.00 44.00 0.001 4.001 40.00 0.101 40.00 40.1
0.001 48.001 0.0 0.0 4.00 0.001 12.001 40.00, 0.301 0.00 40.00 0.00

-44.08 0.'00:,* S.9 00 s, .00 .Z' 00~ .3 23 0 4
1.67 0.0 .- 0- ~ o0. 0.00 20.00 .00 0.3 '0.77:

26.001 48.00 0.94 0.0 4.00 0.00 5.00 40.00 0.13 0.00 40.00 0.
5.00 48.00 0.10 0.00 44 00 0.00 0.00f 40.00 0.00 4.00 40.00w 0.10
5.00 48.001 0.10ý 0.00 44.00 0.00 4.001 40.00 0.10 4.00 40.001 0.10

12.00 48.001 0.25 0.0 4.001 0.00 5.001 40.00 0.13 0.00 40.001 0.1
5.00 48.001 0.101 0.00 44.001 0.001 0.*00 40.*00 0.001 4.00 40.00. 0.1
coo 48.001 0.131 0.00 44.001 0.001 5.001 40.00. 0.131 0.001 40.001 0.00

9.8 .0 .0?.O-'~-~ .00'~'44. 0.0 3.7 4.00 0.0 200:< 40.0 ' 4.L

3.4Z 0.00 -0.07"~00 0. 00 .1 00 .3 08 .054 0

22.00 48.001 0.46 0.00 44.00 0.00 0.00 40.00 0.00 W0.O 40.00 0.25
26.00 48.001 0.5 4 0.00 44.00 0.00 12.00 40.00 0.30 0.00 40.00 0.0
20.00 48.001 0.42 0.00 44.00 0.00 12.00 40O.00 0.30 4.00 40.00 0.10
24.00 48.001 0.50 0.00 44.00- 0.00 4.00 40.00 0.10 5.00 40.00 0.13
36.001 48.001 0.75_ 6.00 44".001 0.141 0.00, 40.00, 0.00, 12.00 40.00. 0.30.
24.00 148.001 0.501 3.00 44.001 0.071 5.001 40.001 0.131 0.001 40.001 0.0

25.33 " £800=40.5 W ' ' 44. a-0.0.; 5 000~ ~01 ".? '00
.6 -00 v .1 0.0.06 ' 43 .00 014.00 ' 0.6' L

2.9 ~ .00. .0 .0~~'0 0.. 2.2 .z~ 0.00 0.06: "'.0 - 0.0

24.00 48.001 0.50 3.00 44.00 0.07 5.00 40.00 0.13 0.00 40.00 0.1
52.00 48.001 1.06 12.00 44.00 0.27 WIX 40.00 0.00 40. 00 0.0
22.00, 48.001 0.46 0.00 44.00 0.00 2.00 40.00 0.05 0.00 40. 00 0.00
30.00 48.001 0.63 3.00 44.00 0.07 0.00 40.00 0.00 0.00 40. 00 0.00
28.001 48.001 0358 0:ý.00 440 .00 12.00 40.00 0.30, 0.00, 40. 00 0.00
31;20:' L0 ~ 05~ .0"4 '0.6 38 '4.0-~' .6 'AL0 .4.S s 00

5.39 0.00 0. 1 42.0 0. 0.0 .3'" 00 . ..0 .. ..0 0 ..0' 11)

42.00 48.001 0.88 18.001 44.001 0.41 IMF 40.001 5.00 40.00 0.13
22.00 48.00 0.46 0.00 44.001 0.00 N/A; 40.00 0.00 40.00 0.00
36.00 48.00 0.75 9.001 44.001 0.20 4.00 40.00 0.10 0.00 40.00 0.0
42.00 48.00 0.88 16.001 4.001 0.36 4.00 40.00 0.10 0.00 40.00 0.00
39.00 48.00 0.81 4.00 44.001 0.09, 0.00 40.00 0.00 0.00, 40.00 0.00
24.00 48.00 0.50 3.00 44.001 0.071 5.00 40.00 0.131 0.001 40.001 0.00
349A 0.0 :4~3 '74mo m :~.~ . .7 o2. . . .6~14 40' AD*0

28.00 48.001 0.58 4.001 4.001 0.09 3.00 40.00 0.06 0.00 40.00 0.00
26.00 48.0 0.54 0.001 4.001 0.00 0.00 40.00 0.00 0.00 40.00 0.
24.00 48.001 0.50 4.00 44.001 0.09 5.00 40.00 0.13 0.00 40.00 0.00
26.0 4800 "' ýO:5 n,:20.. ~ W6-%,;*.-40.0 1):.007~4.0 0.

1.5 0.00 ODA~ .3" o .3 14 . 00 . ~ 00000 ~~0

C-1



PATHOLOGY IIORtSMEET
!Proj~ct. .... . x gewx lfvvý. 90....

iv~...... 12/201911 1 1¶2(EART) 15010 39.1 She 2-2

________1 1ISCART) 100 4.3 _____ 2-2

F1  1//91 11I?(EAR) 35010 39.1 _2___

1/16/91 1 121 (EAR) ItSOFa 35.2 _ ___ 227-.
1/2/9 7IIT 123cfAat IOF 40.2 227-

KAN" 77__ _ __ _

;~y..... 8Z9 I 11L ISO 38.6 Shoop

- , 090 211t Aso 37.5 ____ 90
3/2/901 1 122 ISO 38.6 ____ 9

_____ 8/10/901 1 201 120 41.1 "____ 97
1____ 8/22M90 1 31R Aso 42.3 _____ 9071

____________ 32L ISO 1 41.2 -90~

Mean ______________

1I79 I 82CEART) ISO 4.

ly99//9 1 ___ 344 ISO 40.5 She -114I - I ¶ _ 31 3 50IS 43.9 _ _ 114
S10/2/901 1 1 WEUt g 3. 114

9/39 1__ 45C3L41) ISO 38.2 114
MEN'I3969/15/90 1 ___ 6(0) ago 41.4 -114

10/2/90 1 64(6) ISO 39.1 114

F 9 9//9 1 361 ISO 48.4 Sh" 227

I 37 IO 16. 22?

- ~ 9/14/901 1 48(3L4R) ISO 42.5 1____ 227
91691 4A ) 3 .5 227

I/~9 67¶F .. S!. 38.0 - 227
ME" .~/39i ~ -_



mature of Test L'g wIeights

0.1 Shaem 1 2-227 1. 3-9.6 A-1O 239.00 1 4-0 388.00 0.61 1 0.38 1 0.99 1.00

1 2-227 4 3-9.6 j A-IO 326.00 16.0 49.0 U 0.38 1 .1 1.00

- 1 2-227 1 4 3-9.6 A-10/2 282.50 187.50 470.00 0.61 0.40 1 1.01 1. ...
____ ~ 28.0.50 50 410 .5 0.39 1.0

.8 -. '~~ ~ . *~' ~3.S0 19.25 55.9 .8 .1 0.7 ______

25.1 _____ 0.01 41.0

.1227-454 4 3-9.6 A-10 343.00 1 100 553.00 0.88W 0.54 1.41 j 2.00

1.2 1227-454 4 3-9.6 A-10/2 359.00 156.00 515.00 I 1.02 0."4 I."6 1.0

1.2 1 227 /454 1 4 3-9.6 A-10/2 291.00 171.00 462.00 0.72 0./.3 1.15 1.00

1.2 .. 31.0 179. 00 '510.00 0.87 04. '.4

.6 - .- - - - ' ' 5.5. 27.V:7 45.71 .0.15 0.06 0.17.~>

" 053~26.39 0.09 0.04

i.6_ Sheep 907 3 A-I' 367.00 257.00 1 6.0 0.95 0.67 1.62 1.00

,.5 ___ 907 ____ 3 A.2 329.00 196.00 .{525.00 0.88 0.52 1.40 1.00

;.6 W 901 3 A-I S34.00 -18S.001719.00 1.38 0.48 1.86 1.00

.1 907 4___ 3 A-2 291.50 144.50 436.00 1 0.71 0.35 1.06 ______ 1

.3 907 1 4 3 A-3 413.00 - 18S.00 1 598.00 1 0.9 0.1.4 1.42 1.00

.2 1 90? 1 4 3 1 A3 386.00 160.00 -546.00 0.94 0.39 1.33 2.00

.9 _____________ 
386.75 187.9 574.6? 0.97- 0.48 5 14

.9 83.BT 31.78:96.26 0.22 0.1 0. 'r -M,___

8 ___ 4.4 1.3 39.30 0.09 0.I~

907I____ 4 3 A-8/2 490.00 174.00 664.00 1.17_ 0.42 1 -t 2.0

.5 Sep 114 __4_A-__23500 163.5 398.50 0.58 0.40 0.9" 1.00

.9 ill* ___ 4__ A- 219.00 152.00 371.00 0.50 10.35 I0.85 1.00
.____ 11 ___ __ A-? 182.00 129.00 311.00 0.47 0 .33 L0.814 1.00

'-~f.,k00 14a.17 360.7 05' 036 Fi~-
6~I .0 .09' 1W7 01 2 .300 .... ............

.2 114 4 1 4 1 £A- 185.00 138.00 J323.00 0.48 0.39 1 0.80 1.02

_____ 114 4 4 A£6 275.00 196.00 1469.00 0.66 0.47 1.13 1.00 1

6 . ~~~214.17' 15.7 37-30.4 40 0.93~

- - "~~~ .~':. ~ 50.95s: 5 8.7 0.1 00
.- ..."~ 2.4 .~5 .L ...4' 0 . ..

4 Sep 227 4 4 A.4 2".100 17.0 423.00 0.50 0.37 0.87 i.00 1

9 _ __ 227 4 4A-4 2200 16.0 411.00 0.55 0.38 1 0.91. 1.00 2
__227_4__ 

A-? 15o_9_1 .00 "43.50 0.57 0.43 1.00 1.00 2

'~/ .2 '~ 636" "-:*9.9'. '.0.02 00

5227 4 4 AS5 214.00 151.00 365.00 0.511 0._6 0.6 1.0 2
5227 4 4 1 A-6426 00 205.00 4#77.00 0.61 10.461 1.07 1.0 JI

D_227A-? __2.0 195.00 437.00 0.661. 03.52 1.15 1.00 I
S242:67.1.7 W,2:3 :9' :5

' 2s ' 0 1 6 5 ' .7 7 6 .. ~0 0 ' 0 0 '



mobidity Morbidity Sfwiity Of Inj=r Adjixted
ILP Fat/Surv. IDS, hv's. TW.min. eln~.. moc. e whr. CcaronAir tersb.Air Ratis Index lrudU
0.99 1 1.00 1.00 - .00 0.00 0.00 0.0 o 0. 00 1 .351 1.3S( 1.22
1.12 1 .00 1 3.00 0.00 0.00 1 0.00 1 0.00 1 0.00 1 o.aq1 0.891 0.89
1.01 1.00 3.00o 0.00 0.00t 0.00 0.00 1 0.00 1.391 1.391 1.39
1.01 .. 00. 0.00 0.00 0.00 0.00 1.21 1.217 1.17

0.07 0.0 0.0 o~o 000.00 0.28!,- 0.AS 0.25
0.04 ____ 00. .0 00 .0 0.00 0. 16 .' 0. 16 0.15

_______~ ~ ~ .09__ .00______ ____. 0.0002 39

1.41 2.00 1 1.5 10 0.00 0.0 0.0 1 0.0_2.1_.21_
1.15 TO 1. 2 1-0.00 0.00 0.00 0.0 0.001 1.801 1.80
1.16 1.00o1 1.00 _____-j000 0.00 0.0 .0100 2.000102.00

______0.0 1.00 ...___ 
2.77- 0.0 002___

¶34 ' ' - 0.80 00 0 00 0 0.00 .00 19 w2?' 2.59
-A. OM *.d.. 0.16 1.34 .12

0.17 0.0 0..0.
0.10.____________ ___ .0 00 0.00 0.00 0.00 C.09 '0.77 0.69

1.62 11.00 I1.00 a.___ 0.0 1.00 0.00 10.00 :00 3.671 4.671 4.07

1.4.0 1 .00 1.00 0.00 1.00 10.00 0.00 [ 00 1 3.37 4.3 3.99
1.116 i00 1 3.00 ________]0-.00 0.00 0.00 0.00 I0.00 1 2.90 2" 24

1.06 1.00 1 3. 00_j 0.00 0.0010.00 1 0.00 t0.00 1 2.861 2.561 2.31.

1.1.2 1.00 1 1.50 8.00.00 0.00 1 0.00 1 0.00 0.00 3.381 3.38 3.08
1.133 2.00 3.0 0.00 1.00 10.00 12.00 I0.00 i 2."l. 11.281 10.68
1.45 . 00 050 0.00: 0.33 0.00 3.4 4.91 4.144

0.27 - 0.00-:: 0.55 0.00:. 0.82 0.00 0. 39: ::.3.21 .3.15
0.1 ' 0.00 0.22 0.0 0.33.:;,: 0.00 0.16"~~ .1 '12

1.59 2.00 131.00 0.00 3.00 f1 0.0L .01 0.00 4.5 15.101 14.851

0.98 1.00 12.00 _ ____ 0.00 0.0 0.0_ 0.00 000 1 0.00 0.00 0.001

0O98 1.00k 1 .00 _________ 0.00 0 .00f0.00 0.00 0.00 0.001 0.001 0.241
0.81 1.00 12.00 1 _ 0.0 0.00.00 o0.o0 000 1 0.00 0.00 0.001

0.05 I .0 0.0.000i~;~'0i -- 00

0.5 .0 200I .0 .00 0.00 0.00 0.:A-061 0.619, 0 Its

1.13,: 1.0 10 j00 .0 .0 00 0.00 0.0 0.8 08

0.82 1.00 1.00 1J0.00 0.00 0.00 0.00 0.00 1 0.20 0.20 0.201
1.93 -. 10 0.00 0.00 0.00 0.0 0.00 1 0.309 0.30 0.081

0.10 0.00.00 0.0 0.28 '0.30:: 0.25

0__17_ 0.00.:. ...:0.00 0.00 3" 0.00 '0.00 ' 0. 6 ? "�0 .1 0.14.
- I _ _ _ _ _ _.

0.87 1.00 1 1.00 ____ .0.00 0.00 0.00 0.00 0.00 038 0.361 0.381
0.94 1.00 1 2.00 _____10.00 0.00 0.00 0.00 0.00 0.0 0.08 0.058

1.0 1.00 1 2.00, 0.00 0.6001 0.00 0.00~.... 0.00..~.. 0.40 0.40 01
0.4 ___ ____ ," 0.0' .0 00 000..0 0.2 0.29 0.21

~ -~000'~~ 0.0 ;C 000, .060'0.%ý.00*11 :.V018 .8 1~'0.16:

0.86 1.00 2.00 1____ ____ 0.00 0.00 1 0.00 0.00 1 0.00 f 0.111 0.111 0.111
1.073 1.00 1.00 ____ 0.00 0.00 0.0 0.0___ 0.004015 0.4 0.4 5 ./S

1.15 J1.00 11.00 0.0 0 0.00 00100 .0 1 0.00 1 0.4.5 0.45 0.421
0.15 *.* .. '-,' ~ 0.0. 0.0 a 0.vv 0.00 0.00 ~03 '03

0.09- ' ' "~ 0.00' 0.0 '-:: 0.0 -. 0 00 .20,. 0.20 - 0.17
0.09 0



Adjiated External. Leslaiw. I frttures Burris ptIrsLsrw
Index Index $care possibta Ratio.c, Scere Possible Ratio Score Possible Ratio Scorip passibte

1.351 1.221 0.001 60 0.001 0.001 24.001 0.001 10.001 52.001 0.191 8.001 60.001

0.891 0.891 0.001 56.0 0.001 0.001 24.001 0.001 12.001 52.001 0.231 7.001 60.001
1.391 -1.391 0.001 56.00 0.00i 0.001 24.001 0.001 8.001 52.001 0.151 18.00 .60.001
1.21 1.17 0.00 56.00 0.00 O-i 24.00 0.00 10.00 52.00 0.19 11.00 60.00
0.28 0.25 0.00 o.- .oo.-o. 0.00 0.0 2.00' 0 0.00 0.04 6.09 0.00
0.16 0.13 S o o.D .oo : o.. o o.oo O.oo . 1.111 0.00 0.02 3.51 0.00,

4.221 3.911 0.001 50.001 0.001 0.001 214.001 0.001 12.001 52-001 0.23 16.001 60.001
1.801 1.801 0.001 56.001 0.001 0.001 24.001 0.001 9.001 52 001 0.171 7. 001 60.001

2.00 2.001 0.001 56.00( 0.001 0.00i 24.001 0.00 12.00 52.001 0.231 18.0 60.001
2.67- 2.59 0.00 536.00. > '0.O 0.01 24.0 0.00. 1.00 52.00 0.21 13.6? 60.00
1.34 1.2 0.0001 ' ': 0.0 '- W 0.0.00, 0.00 1.73 0.00: 0.03 S.86 0.00:
0.77 0.69 0.00 0.00 '0.00 0. ON 0.00 .0.00 1.00 0.00 0.012 3.38 0.00

4.71 .071 6.001 56.00 0.111 0.001 24.001 0.001 11.00 52.00 0.21 18.001 60.00
.31 3.991 5.001 56.001 0.091 0.00; 24.001 0-.001 9.001 52.001 0.17-- 22.001 60.00~

2.901 - 2-41 0000 .0 401 001 1.0 5.0 .9 1.0 6-0
281 2.341 0.001 56.001 0.00 I 0.001 24.001 0.001 10.001 52.001 0.131 10.00~ 60.001

2.375 -23-08 0.001 56.001 0.001 0.00, 24.001 0.001 17.001 52.001 0.211 20.001 60.001

11.2W1 10.681 0.070 56-001 0.001 0.00 24.001 0.001 5.001 52.001 0.101 1& nn- 60.001
4.91 4.44 1.83 56.00- 0.03 0.00 24.00 0.00 8.83 52.00 0.17 18.67 60.00

3.21 3.15 2.86 0.00 0. 05 0.01h-7 0.00) 0.00 2.40 0.00 0.05 2.42-- 0.00
1.1 12 .7 0.00 .'O0 0 .0 0.00-: 0.00 0.98 0.00 0.02 0.99 0.00

15.101 14.851 0.00 5600 0.00 0.001 24.001 0.00 13.001 52.001 0.25 48.00_ 60.001

0.001 0.001 0.01 S6.001 0.001 0.001 214. OO 0.001 0.00i 52.001 0.001 0.001 60.00j

0.34 0.24 0. 00 56.00 0.00 0.00 24.00 0.001 0.001 52.001 0.00 6.00 60.00

0.00 0.00 0. 00 56.00 0.00 0.00' 24.00, 0.001 0.001 52.001 0.00 0.00 60.00
0;1- .8 ' .0 56.00 0.0M. .0. 24.00 0.00 .0.00 52.00 0.00W~ 2.00 60.0c.0

0.9 C .4 00 .0 '00 '00 0.00 0.0000 0 0.00 00 0 " :':'3.46 0.00

0.11 0.08 0.00 00.0 0 .0 " .0 :0.00 0.00 .0.00. ý0.00 0.00: 2.00 0.00''

0.611 0.561 0-001 56-001 0.001 0.0011 24.001 0.001 0.001 52.W0 0.001 3.00J 60.00I

0.08 0.081 0.001 56.001 0.00 =0.00) 24.00 0.001 0.001 52.00 0.00 0.00 60.00

0.20 0.201 0.001 56.001 0.00 0.00 24.00 0.001 0.001 520 0.000 60.00
0.30 0.28 .0 5.03 .0 '00 24.00) 0.0 LI.0M200 0010 60.00

0.28: 0.25- 00 .0 .0 0.000.:00 0.00 0.00 0.00 0.00 1.73 0.00

0.6 .1 000 0.0 - .0 "0.0 0.00 0.00 0.0 0.00 0.00. 1.00 0.00.

0.381 0.381 0 001 56.001 0.00 0F. 00 24. 001 0.001 .001 52.001 0.001 0.001 60=10
0.081 0.081 0.001 56.001 0.00 0.00 24.00 0.0 0.001 52.00 0.001 5.001 60.001
0.40 0.151 0.00( 56.001 0.00 0.0 U 24.00 0.0 0.001 52.00 0.001 3.00 60.001
0.29 0.21 0.00 56. 00' 7 0.0 000 ý24. 00 0.00.: 0.00 .52.00 0.00.ý: 2.67 60.00

01 0. 16: 00 ~ .0 ~ 400.~00 ~ 0.00' .a 0.00.. %'ý .0 .52 I 0.00

0.4 045 .0 .5.00 0.0 00 40 .0 0000 0 0.00 6.0: 60.00:

0.811 0.71 0.001 56.001 0.00 0.1 24.001 0.001 0.001 52.001 0.001 3.0 60.001
0.451 0.512 0.001 56.001 0.00 0.0 24.001 0.001 0.001 52.001 0.00 6.00 60.001

0.35 - 0.311 0.001 0.001 - 0.00 . 0.00 04.00'[- 0.001 0.001 0.2 .001 1.73 LI0.001

0.20., 0.17 0.00--.. 0. .. :0.00" 0AM00 0.00 0.00 '0.00 02.00 ' 0.00 1.00 ' 0.00
I. 0.0 I ~ 0.0 I .3: I 0



iryUILi')'Tx Trace .. L4ass* Meant .' ollSw A*ba.Iir
Possibte Ratio Scam - FPotibLe Rat i Eccwv Posui bi a Ratio - Scam-, fcasibte Ratio: Scam , Possibi

60.001 0.131 6.001 5S.001 0.11 21.001 64.00 0.331 0.001 4.8.001 0.001 22.001 48.
60.001 0.121 5.001 55.001 0.09 21.001 64.001 0.331 0.001 48.001 0.001 6.00 48.
60.00o 0.301 6.001 S5.001 0.11 21.001 64.001 0.331 0.001 48.00 0.001 234.001 48.
60.00 0118 5.67 5 .00 : 0.10 20 6.00 0.33 0.00 x. 45.00 0.00 M7.3 48.
0.00 0.10 0.55 0.00.:", '0.01 0. 00:. 0. 00 - 0.00:." 0. 00: 0. 00 0.00 :"l.. 9.8 0.

0.0 .6 .3 .0 0.01 .0.00 0.00 0.0 DD 0.0 0.00 0.00 5.0 0.

60.001 0.271 7.001 55.001 0.13 48.00 64.001 0.75 0.00 48.00 0.00 26.001 48.
60.001 0.12 20.00 55.00 0.36 44.00 64.001 0.691 0.00 48.001 0.00 22.001 48.
60.001 0.30 14.00 55.00 0.25 30.00 64001 0.4.7 0.0 4801 0.0 3.0 8
.60.00 0.23 13.6?. 550 0.5 .40.6? 64.00,: .4 00 800 00 80 5

0.00 0.10 6.51 0.0 1"4' '- 01 9.45 0L. 00 0.15- 0.0 _0.00 0 0' 7.21 0.
0.00 0.06 .3.76 0.0 -- 0.07 5.46 0.00 0.09 0.0 0.00 CA.00 - 4.16. 0.

60.00 0.30 20.00 55.00 0.36 60.001 6.4.00 0.94 16.00 48.00 0.33 39.001 48.
60.00 0.37 40.00 55.00 0.73, 39.001 6..00 0.6 10.00k 48.00 0.211 36.001 48.
60.00 0.27 20.00 55.00 0.36 S6.001 6/6.00 0.88~ 8.00 48.00 0.17 26.001 48.

_760.001 0.33 22.00 55.001 0.4.0 520 4.0 08 0.00~ 48.00 0.001 26.001 48.
60.007 0.331 36.001 55.00 0.65 60.00[ 64.001 0.94 20.001 48.001 0.421 22.001 48
60.001 0.271 7.001 55. 00 0.O.13 42.001 64.001 0.661 14.001 48.001 0.291 39.001 48.
60.00 0.31 24.17: 55.00 0. 4 51.50 64.00 0.80 11.33 45.00 0.24.'. 31.33 48.S
0.00 0.04.: .0 0. 00 0.9.07 0. 00:LL 0.114 7.0 0.00_ 0._..753, 0.
0.00 0.02. 4.92: 0.0 0.09 - 37 000 002.6 0.00 0.0 3.0? 0

60.001 0.801 52.00 55.00 0.95 52.001 640 0.811 8.001 48.001 0.171 3.0 8
1~ ".001 39.*

60.001 0.0011 0.001 55.001 0.00 0-.001- 6.00( 0.00( 0.001 48.001 0.001 0.001 48.
60.001 0.101 4.001 55.00 0.07-- 4.00 64.001 0.061 0.001 48.00 0.0 0.00 48.
60.001 0.001 0.001 55.001 0.00 0.00f 64.00 0.001 0.001 4.0 00 0.001 48.
60.00 0.03 1.3LL0-'~0 .3' 40 .2 00~.480 OU~- .0 48

0.00 0.06 2.31 ' 0.0 '.23.00.:: 0.0 02 0.00 0.0 00 0 .00 00.00 .03 .33- - 0.0.. .02 .33. 4.00 0.02 0,.00- .0- 00~ '.0 0

60.0 0.0 00 500 0.006.0 40 0.00%0 80 .0 40 8
60.00 0.003 .0 5.0o.s 00 :o 0.0 00 801 .0 70 8

600 .2 23 . 50 . - 1.;33:: 64.00. 0I.0? 6.0'0ý 48.00-: 0.1' 3O.67 48.
60.00 0.03 2.08 550.001 0.04 4 2.301. 0.001 0.06 18.0.3 0.00 0.22 3.1 0.0 .
60.00 0.02 .0 0.001 5S.0 002 .3 0.00 0.021 66.001 0.001 0.13 4.0 -5.57 4..03 0a.

60.001 0.001 3.001 55.001 0.09 0.001 64.001 0.001 0.001 4.8.001 0.001 14.001 48.
60.00 L. 0.08' 0.00 55.0 0.00 1.00L 64.00 0.00 6 00.00 48.-00 0.0 0.0V48
60.00 0.00. 0 .0 55.00 0.004 0.00. 64.00- 0).00 0.0 4800 0.0 50.
6 0 0 . 41 6 5 0 . > .0 0'0.0 0 0 . 0.0 . 028 0 0 .2 2 6. 3 3 08.

0.00~~.0 0.216 ' ~~O0~ .003 -' .0"" .Oz ' .00'' 002.0~ .103- 0

60.00 0.001 0.001 55.001 0.00 0.001 6.001 0.001 0.001 48.001 0.001 3.001 8
60.00 0.010 3.00 55.00, . 0.05012.00 6 .00 0.1 .00: 48.00 0.10 0.00 48.
60.00 0.051 6.00 55.00 0.11 27.00 6400 0.02 0.00 48.00 0.00 6.00, 48.
60.0 0.700 0 5.0.0. :05;3000640 0.200: L::L 1.7 48.00-,: 0.03 3.00 48.

0. 0 0 0 . 0 0 0 . 3 5 ' 0 0 . 120.00 .00 0.06' 3. 0- .48

0.0 0.102 1.3'.0 05.00 - ~ 0.0[7. 1 0.001 0.012 1.67 0.00 1 0.031 1.73 08.
6000 I0 1200 ".O 0.9 .0 4.0 .0 .0 8



'10110w AbdaminanI ovgma5.f Abomf nut, rgwu Right0' Eon '. Left Lam-
ar* Possibt* RtatiO* ýLScCor'...S ýsaibta Rat[* Scft *.- Possfbte: Rat to Score Possible Ratio-

-- 2001 48001 -0.4 .001 44.00 0.=00 5.001 40.001 0.131 0.001 40.001 r 0.00
6.01 4.00 0.11 -0-.007 ".55 0.001 0.001 40.001 0.001 0.001 40.001 0.00

2o0 .001 '".0o 0.001 0.001 40.00 ooo 0.001 40.001 4 0.001 O .17.33 46.00 0: ,; .3 ... 0.00:__ 0.00 1.67 400100600 0.00 0.00
9.8? 0.0 0.000.0 2.,89 0.04 0.7 0.00 0.00 '0.0

5.0A.0 .IZ ~ 00~'".00 .7 o .0 "0:J.00 '0.0 'O:.:*:; 0.0
__ __ __ __ __ __ __ __ _ IT

26.001 48.001 0.541 3.001 44.00 0.071 0.001 40.001 0.001 5.00i 40.00 0.3
2z.001 48.001 0.481 0.001 4.00 0.001 o~o0.001 40.00 i 0.001 40.001 0.00
36.001 '8.001 0.751 0.001 44.001 0.001 0.001 40.001 0.00! 0.001 40.001 0.00

28.0 8.0" .5 100- ' 00 .00 40.00: ' .00W 1.67 .40.00 0.4.4
7.21 00, ' 0.5 ;.3 0. .4 0.0 W, 0.00" 00 .28..0 ~.

4.1 000 009 1.0 '0. 002 0.00 0.0 .00 1.? .... 0.00 ~0

39.001 48.001 0.81 0.001 44.00 0.001 12.001 40.001 0.301 12.001 40.00 0.310
36. 00= 48.001 0.75. 3.001 "4.00 0.071 3.001 40.001 0.081 12.001 40.001 0.30
26.001 48.001 0.541 3.001 44.00 0.071 5.001 40.001 0.131 12.001 40.001 0.30
26.001 48.001 0.541 5.001 4.0[ 0.111 21.001 40.001 0.531 0.001 40.001 0.00
22.001 48.001 0.461 3.001 44.0 0.071 0.001 40.001 0.001 12.001 40.001 0.30
39.001 4 8.00li 0.811 4.001 44.00 0.091 12.001 40.001 0.301 0.001 40.001 0.00

7.31.3 w'5 .0 06.00. 44.r 0.07 8.83 40.00. 0.22 8.00 40.00. 0.2
7.5 0.0 016 1.7 ' 0.0.04: 7.68 0.00 0.19 .20 00 01

3.? 00.06S 0.683 0.'0 0.02 3.13 0.0 008 ' :;2.5 0.00 .0.1

39.00 48.001 0.81 28.001 44.00 0.641 5.901 40.001 0.137 0.001 40.00 0.00

0.00 48001 0.00 0.01 4.00 0.01 0001 0.01 0001 .00 4001 0.",
0.001 48.00 0.00 0.00 44.00 0.001 2.001 40.00J 0.051 2.00 40.001 0.00
0.00i 48.00 0.001 0.00 44.00 0.001 0.001 40.001 0.051 0.00 40.001 0.00
0.001 48.00 0.00 0" .00 '" .00 0.00 ' 0.6?, '0.00int 0.02 0.6 40.001 0.0
00.00 .00 00 0 .00 ' 0 .0 11 00' .3 '1.5 00 00
000. 0 ' 00 - 0 0.'0.00 .0 .7 -'000 0.67. 0.0 '. .0

0 .0 0 4 8 .0 0 0 . 00 0 4 . 00 0 12 . 0 0 00 .0 3 10 0 14 0 0 10 0

4.001 48.00 0.00 0--o.00T 44.00 0.00 0.001 40.00 0.001 0.00 40.00 0.00
7.00 f.8.00 0.15 0.001 44u.00 0.00 0.001 40.00 0.001 0.00 40.00 U0.0

17.001 48.00 0.29 0.001 44.00, 0.0-0 0.001 40.00 06755T 0.00 40.001 0.00
0.00 48.0 0.0 .0 00000 00 40.00; 00 0.0 400w00

7.0 3 - 0 .0 0 '.k O .w 0 . Sý-0 0 0,0 0 .00~~~l' ~ ~ 0 0 ' , * '0 1 ' l . 0 " . 0 .
4.10 ~ ~ ~ ýO -.0 .. 0 .0" A.:'..0 ;;~.3 ' 00~~' .8' 0.00 0.00: -7'ý .'~0.0

13.001 48.001 0.069 0.00, 4.001 0.00 0.00 40.001 0.00! 0.001 40.001 0.00
0.00 48.001 0.00 0.00 44.001 0.00 0.00 40.001 0.001 0.001 40.001 0.00
6.00 48.001 0.13 0.00 44.001 0.00 40.00 40.001 0.210 0.001 40.001 0.00

3.0 48.00- 00,.0 'U .0 13 00 0 .3 - 0.00 40.00. ..;:Q0.

3.001 0.00" 0.061 O 6 0 .00 ''- 0. 00 0.00231 - 0.001 0.061 -. 0.001 0.001 0.0
1.30.001 0.040 0.001 '.l 00.0.0 0.00 1. 40.001 0.031 0.001 0.001 0.0

6.0 4800 0.3 0.0 ".01 0.0 .0 001 01 .0 001 00

3.00.. ~ ~ C 29O ~ .G4;l -00 -00



PArNOLOGY WORKSNEET
Project% - --- Carpiex laev ly 90 met'

-td Dater : : Sht nimat Orfent. £v.Mk. swied. Ckres uo
F90 9/6/901 1 _ 38a *so 48.4 Sheep 16%

I______ I 1EAT 39LIO2.1 5

1 10/4/901 1 MEART ASO 3.1 45

MEAN 43.2

SE_____27____

9/1/90 1 1 34 33IS 37.5 0

______ 9/27/901 1 _ 60(61) ASO__ 50.7 _____ 454
1___ 10/4/901 1 __ 7(61) I__*so 40.0 454________

Fy 90 I 9/7/901 1 _ 403 1 SO 40.5 Sheep!L. 90
]j I I 41L. ISO :ý436 j7

j 10/5/901 1 M_ 7EANT ) ISO 418 _____

MEAN__ _ _ _ _ _ _ _ _ 20 _ _ _

SE 0.9 ____I 9/18/"l 1 1 54(31.43) IS0 40o.0J 90
9/281901 1 1_ 62(GF) ISO 44.1 "____] 97
10/5/901 1 1 73(GF) ISO3 39.5 _____

1.y 9 7/301901 ¶ 1 43 ISO3 38.6 mi 114
1 8/15M90 I _ 241. AS3O 36.4 _____ 114

9__25/__t__ 57(FP) ASO3 40.9 _____ 14
______ 10/2/909 1 660M(P) IS3O 36.5 ____ 114

9/13M 1_ -: (1- .21 ASO33 41'.4 ____ 114
46(21.1R)1 I330 36.4m -

10 __ __ __ __ _ __ __ _ __ __ 2.3 .....

SE ____ _ _ _ 0.9 r_ _ __

SEF 1/199 _ 7. ISO 38.6 She"p 227

1 8/20/"01 1 27R ASO 35.7 _ ___ 227
______ 9/26/90 1 ___ 9(FP) ASO 46 4 _ ___ 227

10/3/"__ 1 _ 69(FP) ASO 39.8 227

I O9(2LU) AS 227

8/21/909 I_ 30L. AS0 33.4 _ ____ 454

9/27__1__ 61(FP) ISO 44.5 _____ 454
______ 10/4/909 1 _ 72(FP) ISO 48.2 _ ___ 454

______1 52(20R13 ASO__ 39.8 _____ 454 -

5.0
2.1



Mature of Test tugW weights.
Rt. Bi.,kg Species cftarq*.q. Hma f t. R! ft.ý Conf 11. RL LL1 IL 'hIMP LLP TO. fat/
a 4.8.4 she" 1 4.54 1 4 j4 - 221.50 1153.00 1 374.50 [0.50 I0.35 0.85 1

ý42 .0 1 454 1 4 1 4 A- 260 I 154.-00 1 380.00 f0.54) 03 09
39.12 1.5 . A- 21900 1160.00 379.00 10.56 0.41 0.:9m

43 .27 222.17 155.67 377.83 0.53 0.38 0.91 _

4.8 _______________3.55 3.79 2.93 '0.03 .3 06
2.7__ Z. 05 Z..19 1.6" 0.02 -002 0.03

a 37. '5 1  ' 4 A-5 200.00 137.50 337.50 0.53 0.37 0.90 11
0 50.7 _____ 1 454 ___4 4 A-6 324.00 1337.00 661.00 ±0.6" 0.66 1 1.30 1
a 40.0 1 454 4 4 A-1 200.00 1491.00 349.00#J 0.50 10.37 0.87 1_

.27.- . -241.33 207.83 44i9.17 :356 OAT-~:: 1:02

4.0 7____ " 1.33 64Z.6? 1035.9 0.0T d0 , 0.14 -

______.5 She"p 907__ 4 4 A-4 332.00 175.00 1 507.00 0.82 0.43 125 II 1I
__3.6_ 907__ 4___ 4___ A-4__ 259.50 1 155.50 1415. 00 0.O6 0 0.6 0.
41.8 1907 1 - 230 145.50 36.5 0.5f 0.___.8

.:...42.0__ 271.50 158.67 430.17 0O.65 03:10

0.9 32.03______ 3.66__ __0.69_ 0.09______ 0.03....

.0.0 -.-------- 1 4 - 238.50 1146.00 384.50 0.60 0.6.9 11
±40.01 907 4 4 A-6 340.001i421.00 761.00 0.77 0."5 1.73! _

.0 39.5 "7 4 4 A-7 326.50 1234.50 561.00 0.83 10.59 1.42 1.
41.2: *f.% :---- I ; 301.6? 267. 1? 568.3 '0.73 '17

2. 5 ..- '55.12 :-140.38 %118.37 -0.12- 0.3'. 0.39 -

'~'," 1. ~.... ______ ______ ~ .31.8 ' 8.05 108.76 -0.0? ~ 02

.0 38.6 Sheep 1 14 4.7 A-1 215.00 162.00 377.00 0.56 0.42 0.96 1
__ 36.4 14 4 4.7 A-3 212.00 1151.00 363.00 0.58 0.41 0.9 I.
o 40.9 14 4 4.7 A-6 256.00 1 188.50 444.50 J0.63 10.46 1.09 I 1.
___ 36.8 11____ 4 4 4.7 A-7 194.00 r.3.00 330.00 0.53 0.37 0.90 1

0 4. ____1 114 4 4.7 A-5 216.50 145.00 361.50 I 0.52 10.35 0.87 1
;0 36.4 1114 4 4.7 A-5 210.00 1154.00 364.00 1 0.58 10.42 1.00 1

3a.4 .*' ' ' ** 217.25 -'156.08 373.33 -0.57' C04 "097
2.3 .... -____ ____ . . 20.63 18.12 38.18 .0 0.04 0.08
0.9 ____ ____84 "7.0 15.59 '0.o02 Q.2 -~0.43.

ýo 38.6 IShee 1 227 4 1 4T.7 A-1 200.00 1145.00 1 345.00 10.52 1 0.37 0.89 I 1.
4 35.7 227 44.7 A-3 250.00 198.00 448.00 0.54 0.43 1039 1.

'0 46.4__ 22 4____ 1___ 4.7__ A-6 214.50 153.00 "36.50 0.54 0.43 0 .03 1.

39.8__ 227 4 -~ 4.7 A-7 187.00 131.00 318.00 0.47 0.33 0.80 1.
_____ 38.6__ 1 2• . - 218.00 156.50 374.50 0.56 0.41 I0.97 1.

:0 227 L 4.7___ A-5_________

0 3 9. 8 .5 '' 4. A- " 2137. 90 ~ 130.00 307 0.60 "0.5 4 0.39 "'-0.92 1 .

" .54 4 2.7A 6 30 .65 31.5.0 5348.5 7 - 0. 05 .0. 04 '' . 1.9 ' 10

_ 8.2 ___5_L4 4 4.7 A-7 193.00 143.00 336.00, 0.45 0.33 0.789 2
33:0.2 454__ 4 40.7 A-5 217.50 130.00 307.500 0.53 0.39 .0.9 1 .

z 498 45____ 4 ___.7 A-5 2275.0 202.00 347.00 T- 0.57 0.42 0.99 1.

5. 46.92 -37.62 -:4.23 :.0.07 0.6 0.13
2.1' '.-19.16 cm'13 43 '.3 90 .0

I-; 03



)aobiIt - IUbidlty- -Smeity 0f In~Jur A.
LP TUP FeC/Surv. OS6 hrs. TWimin.: : pflu..| Henoer. Nmot:hor. Corcn.Air CSn6.Air Ratios Ind"
.35 1o0.85 1 1.00 f ___ 0.00 0.00 0.00 0.00 0.00 1 1.141 1.11)
.37 1 0.90 t 1.00 3.00 1 0.00 1.00 0.00 0.00 0.00 1 1.211 2.211
/.1 0.97 100 2.00 1 0.00 0.00 0.00 0.00 1 0.0 1.001 1.001
.38 0.9 0 0.o o0.0 . 0. 1.12 1.45
.0.3 0.06 _. __.0 0.00 0.00 0.00 0.00 050.00 .0.10 O.-

______ ~~~~~ ~0 0.00,.:'00 .0 .0 ___ ___

.2 0.03 - 0.33 :::0.00- 0.0 .A... " 0.06 0.35

.37 0 10 0 0.0 0.00 0.00 0.00 0.00 0.00 1.1 1.421

." 1 .3 1.00 1.00 . 0.00 0.00 0.00 0.00 0.00 1.691 1.691

.31 0.02 0."0 0.00 0.00 0.00 0.00 1.121 1".12

.47 0.02 0 "_._ 000o 0.00 0.00 0.00 0.00 1-8(+ .39'

.0 . 0.24, . .... - . ...... 000 ' 0.00 0.00 COO 0.00: : .0 •'.40.1S- -
.T:ý: 0.40 - -s

4 1.25 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 2.491 2.91

36 0.98- 1.00 1.00 0.00 0.00 0.00 0.00 0.00 1
35 0.88 1.00 1.00 0.00 0.00 0.00 0.00 1.01 0.61
.6 1.03 - ". '0.00 00.00 .00 0.00 0.00 A3

.0 .0"0.900 0.00 0.00 *0.00 0.00 .''.4 .40
.03 0.11 ____ .0 0.00 0.00 0.00 0.00. 0.23 0.23

36 0.96 1 1.00 3.00 0.00 3.00 t 0.00 0.00 0.00 0,07 5.o7
.95 1.73 1.00 1.00 0.00 0.00 0.00 0.00 0.00 2."l 2.1l
.5 1_.00 _.00 1 1.00 0.00 1.00 0.00 0.00 0.00 0.-9 0.19_
.63 1.- .1. .. 0... 0.00 :.. . .. 7777717M
.30 0.39 - 00 1.3 000.0 000~0.S31 ~ '1
.17 0.22 Oat:'~ ;0 08 00 .0 ~ 00 ~&b~ 41.

ý42 0.98 1.00 3.001_ _ 0.00 0.00 0.00 0.00 0.00 0.48
.41 0.99 1.00 3.00 0.00 0.00 0.00 0.00 0.00 0.41 0.41
46 1.09 1.00 2.00 0.00 0.00 0.00 0.00 0.00 0.33 0.31
37 0.90 1.00 3.00 0.00 0.00 0.00 0.00 0.00 0.0 0.01
35 0.87 1.00 1.00 1 0.00 0.00 0.00 0.00 0.00 0.181 0.16)
421 1.00 1.00 3.00 1 0.00 0.00 0.00 0.00 0.00 o0.49 0.491

0 0.08 0.-0 0.00 0.00: I..0
0, 0 .0 3 . . .. .. < . .... . ...,_._ -0• .0 .0 0 .0 .. 0 0 /.. ...

37 0.89 1 1.00 . 3.50 1_::: _ . __ _ 0.00 0.00 0.00 1 0.00 0.00 0.581 0.58)
43 1.03 1.00 [ 3.00[ _0 0.00 0.00 0.00 0.00 0.00 0.35 0.351
4 0.97 1.00 f3.50[ 0.00 0.00 0.00 0.00 0.00 0.301 0.301
33 0.80 1.00 3.00 0.00 0.00 0.00 0.00 0.00 0.61 0.361
41 0.97 1.00 2.50 0.00 0.00 0.00 0.00 0.00 0.901

39.. 0.93 *..:1.00 - -. 0 ~ s. .0 00 .00 .0.00 O

04 0.09 0.00 0.42 -. 'j 0.00 - .0 0.00 0.Z -01

3. 0.70 2.00 1.00 1.00 0.00 0.00 0.00 2.00 0.00 1.74 7.49o
39 1.19 1.00 3.00 0.00 t 0.00 0.00 0.00 0.00 0.81 0.811

52 ___ 1.19______ 1.00__ 3___ .00 . 0.00 0.00 0.00 0.00 0.6(A 0.61.
42 0.99 1.00 5.00 _________ 0.00 0.00 0.00 0.00 0.00 0.99 0.991

" 1 1.01 1.00 1.00 0.00 0.00 0.00 0.00 0.00 1.051 1.05)42 0.99 I 1.00 3.00 0.00 0.00 0.00 0.00 000 0.50 0.50

2 0.13 3 0 0.00' 0.00 0.00 I0.82 0.00 1 0.44 2.700. :0.00 .OM 0.33 0.00 "0.18. 1.1?



Jury AdJIumted External Lesions fractures gairns ~a~
clot 1rviez 1r.ax Scom-. Possible: Rai. osil Rto c Possible Rat#* Scare pass'
1.141 1.1'! 1.121 0.001- 56.001 0 801 0.00 24.001 0.001 0.001 52.001 0.001 4.001
1.21r 21211 2.211 0.001 56.001 0.0 000 24.001 0.001 0.00) 52.001 0.001 5.001
1.001 1.001 0.901 0.00 -56.001 0.001 0.00 24.001 0.001 0.001 52.00! 0.001 24.001
1.12 .1.45 1.41 0.00 56.00 0.0c.. 0.o0 24.00 0.00 0.00 52.00 0.00 11.00 1
3.10 Q.66,.: 0.70 0. 00'. 00:.0:00 0.00 0.00 0.00 0. 00 0. 00 11.27

3.6 0.38 0.40 0.00. 00 0.00 0.00) 0.00 0.00'. 0C00.0 000W5

1.42 1.421 1.321 0.001 56.001 0.001 0.00 24.00) 0.001 6.001 52.001 0.121 7.001 t

1.3 16 .3 0.00ý 56.001 0.001 0.00 2401 0.00! 0.001 52.001 0.00 7.001 c
1.121 1.121 1.121 00 56.001 0.001 0.00 24.001 0.001 8.001 52.005 0.115 7.005

13 139 .1.3Z.. :0.00"~ 36.00; 0.00, 0.00 24.00 0.00 4.67 52.00 00W 7.00
.2.'0.26. 0.21!x 00- '0G0.0 .00 0.00 ':.0.00 0.00 4.16 - 0.00 0'0ft- 0.-00

J.1S 015 0.2 0.00 0.00' 0. 00 0.00 0.00 0.00 240.0 0.5.0

12.49) 2.49) 2.36) .0 56.00) 0.00) 0.00 24.001 0.001 8.001 52.001 0. 15 9.001
1.7 1.771 1.47 L0.00 56.001 0.00 0.00 24.001 0.001 8.00! 52.00! 0.151 5.001
1.331 1.831 1.28 0.001 56.001 0.00 0.00 24.001 0.001 11.00! 52.001 0.211 8.005

.0'' L0"' .7 '00 5.0 0. 00 '0.00- .'ý:24.00:ý '000 ' .0 "5200 0.7 7.33
).40 0.40; .0.58 0.00 0.00 00 0.00 0. .00 00 1.73 0.00 0.03. 2.08
1.23 0.23 0.33 0.00-:. 0:.00.O (O:.,ý--. 0.0 0.00., 0.00 0.0 1.011 .0 0.02... -. 20

2.96! 5.961 5.741 5.00) 56.001 0.091 0.00' 24.001 0.005 10.00) 52.001 0.19 20.001
2.445 2."!. 2.445 0.00 56.001 0.00! 0.00' 24.00! 0.001 22.001 52.001 0.42 18.00!1
1.901 2.901 2.901 0.00 56.001 0.001 0.001 24.001 0.001 11.00! 52.001 0.-21 22-001 f

~.43 3.7 .'-3.9 1.7~ ~'~6.0 05-3 '001 24.00 0. 00: "43 20 .6 00
3.3 ' .1' "17 2.9~00 "~ 00 0.W- 0.0.060.00 .0 "01 ' 2.00

~ ~-'-I 03 67 OM "~3- 00 ' 00 .0 38 0.00 -'-.7~V11

.8 0.8 0.081 0.00 56.001 0.001 0.00 24.001 0.001 0.001 52.001 0.00 0.001 f
.4 0.1 0.111 0.00 56.001 0.001 0.00 24.00) 0.001 0.001 52.00) 0.00 0.005 6

).331 0.33 0.21) 0.00 56.00! 0.001 0.00 24.001 0.001 0.001 52.005 0.00 6.001 6
5.071 0.071 0.07) 0.00 56.001 0.001 0.00 24.00! 0.001 0.001 52.1001 0.00 4.001 f
).l8i 0.18) 0.051 0.001 56.00) 0.001 0.00 24.00! 0.00r 0.00) 52.001 0.00 3.001 6
3.491 0.491 0.191 0.00) 56.001 0 0.00 0.0 24.001 0.00! 0.00! 52.001 0.001 6.001 e
).33'' w0.33:- :0.12 0.00,f 5U.00.- 0.00 0. .2.0 0.00 . .0 5.0 .0 31

.07 0.7 .0 000 0.0 .000M.0 0.0 00 0.00 0.00 M"11
.58) 0.85 0.28 0.00 5.00 0.0 0.00 2.00) 0.00 000 2.0 000 400

~.35 0.3 0.2) .00 6.0 0.0! .00' 24.0) .00 0.00 52.005 0.00 .0

3.301 0.301 0.30! 0.00( 56.001 0.001 0.00. 24.001 0.001 0.005 52.005 0.00 4.001 6
,.351 0.351 0.321 0.00) 56.001 0.001 0.00! 24.001 0.001 0.00) 52.00! 0.00 5.001 6

.0 0.501 0.50) 0.001 56.001 0.00 0.003 24.005 0.00 0.001 52.001 0.00 4.005 6

1.31 0.4U1 0.311 0.001 56.001 0.00 0.0010 24.001 0.00 '0.001 52.001 0.00 5 .400 6

~.80 0.501 0.650 0.001 56.00) 0.00 0.001 24.00! 0.00) 0.00) 52.005 0.00) 7.001 6

.99 0.9 .99 0.0 6.01 .0 000 24.00!: .0 0.00! 52.001 00 16.40 6.
;.051 0.041 0.95) 0. 00: 56'00, .0) 0.0 24.00! 0ck.00 .0 5.0 .0! 2.0

.7. 2.749 72.66 0.001 0.00co 0.00 ' 0.00- 04.001 0.001 0.001 0.001 0.001 7.391

.01. 1.012 1.095 0.00 06.00 0.00 0.00 04.001 0.001 0.001 0.001 0.001 20.200



Pt~a'~m~ar~w TacheNewtor ballow Abc
re Possibte Ratio Scaft Pussible Ratio Scame Possible:: Natito Sears -Possible let 1. - Ice.- po..
4.001 60.001 0.071 5.001 55.001 0.09: 24.001 64.001 0.381 0.001 48.001 0.001 28.001
5.001 60.001 0.081 6.001 55.001 -0.11 18.001 64.001 0.281 5.001 48.001 0. 101 26.001

24.001 60.001 0.401 6.001 55.001 0.11! 12.001 64.001 0.191 0.001 48.001 0.001 10.001
11.00 60.00 0.18 5.67 55.00 0.10! 16.00 64.00 0.28 .6 48.00 0.03 21.33
11.27 0.00 0.19 0.58 0.0 .0. 6.00 0.00: 0.09 -2.89 0.00 0.06. 98
6.51 0.00 0.11 0.3 00 .~001 3.46. 0.0.0,: 0.05:,. 1.67 0.00 0-:.03u57

7.001 60.001 0.121 6.001 55.00 F.l1 21.00 64.001 0.331 5.001 43.001 0.101 22.001
7.001 0.001 0. 521 12.001 55.001 0.22 39.001 64.001 0.611 14.001 48.001 0.291 14.001
7.001 60.001 0.121 6.001 55.001 0.11 12.001 6.001 0.191 0.001 48.001 0.001 22.00
7.00 60.00. 7.2 .0 5.0 -1 -~s 2. 64.00 G.M, 6.33 18.00 a ' 013- 93
0.00 - 0.00. 0.00 3.,6 ::.0.00 (406F:: 13.75 -0.0 0.2 7.09: 0.00:--.--015 46
0.00 0.00 0.00 2.00 0.00 '.0.04; .?.94: 0.'00 0'12: 4.10 0.0.0 -26

9.001 60.001 0.151 20.001 55.001 0.36 56.001 64.001 0.88 10.001 '4.001 0.211 26.001
5.=0 60.001 0.081 7.001 55.001 0.13 30.001 64.001 0.4? 0.001 48.001 0.00 26.001
8.001 60.001 0.131 6.001 55.001 0.11 21.001 64.001 0.33 0.001 48.001 0.00 2.0
1.33 60.00 0.2 1.0 550 r .201: 3567-- 4.0 - 05 3.33 48.00- -x;0.07 -25.33
2.06 0.00 0.03 7.1 0.00 -0.11W 18.18 0.00 0.28 S5.77 0.00 0'.IZ 1.15
1.20 0.00'. 0.02 4.31 00 008 109 0.0 01 . 3.3 00- -007 067

20.001 60.001 0.33 12.001 55.001 01.22: 30.001 64.001 0.47 18.001 48.001 0.381 28.001
13.001 60.001 0.301 20.001 55.001 0.36, 52.001 6.001 0.81, 0.001 48.001 0.001 26.001
22.001 60.001 0.371 6.001 55.00 T 0.11; 36.001 64001 05 0.001 48.'001 0.001 28.001
0.00 60. 00 0.33 '12.-67 - 500:- .''-.3 39.3 - 6.0 . 01-' '.00 4.0*-".3 -'73

-.0 0.00 .. 0.03 '.0 -00 '00131%.e1.37 0.00a - 0.18D:::10.39' i',1 0001 P)WOM22-1~- )
1.15 0.00' 0.02 ,ýW4.,06 -'0.0 -ý--0. 6.5? 00 0. 10~-60

0.001 60.001 0.001 0.001 55.001 0.001 0.001 64.00 0.001 4.001 48. 001 .6 0.001
0.001 60.001 0.001 6.001 55.001 0.111 0.0 64.00 0.001 0.001 48.001 0.001 0.001
6.001 60.001 0.10i 6.001 55.001 - 0.111 0.001 64.00 0.001 0.001 48.001 0.001 0.001
4.001 60.001 0.071 0.001 55.001 0.001 0.001 64.00 0.001 0.001 48.001 0.001 0.001
3.001 60.001 0.051 0.00r 55.001 0.001 0.001 64.00, 0.001 0.001 48.001 0.00i 0.001
6.001 60.001 0.101 5.001 55.001 0.091 0.001 6.001 0.001 0.001 43.001 0.001 0.001
3.1? 60.00 0.05 2.533 5.0 - . 0.00::: 64.00:- 0.00 0.6?7 80 '.1 00

2.7 000 0.05 3.3 0043 . 00 00 .0 16 .00- -"... 0.031.0
1.1 0.0 0.02 1.2 0.0 - .21 0.00. 0.00 0.00 ' 0.67 00 0.1 0.00

4.001 60.001 0.071 7.001 $5.001 0.131 0.001 64.001 0.001 0.001 48.001 0.001 4.001
3.001 60.001 0.051 6.001 55.001 0.111 0.001 6.001 0.001 0.001 48.001 O.00w 3.001
6.001 60.00i 0.101 2.001 55.001 0.041 0.00 64.001 0.001 5.001 48.001l 0.101 3.001
5.001 60.001 0.081 5.001 55.001 0'.091 5.00i "4.001 0.081 0.001 48.001 0.001 3.001
4.001 60.001 0.071 0.001 55.001 0.001 4.0 6.001 0.061 1 .001 48.001 0.291 4.001

4.40 60.00 0.07 4.00 - 55.0 0 A.0 180 6. -0403: 3.80 4.0-.'--.S -3

0.51~ ~~~~~ 0.0 000 rn.1.30 0~ 0.0 - o..hg. W. z~ 6.. m 0.o0'~- 0.O k-~ 7 " 0.00 1~ .6 '02

7.01 6.00 01.12 7:.00 , 0.001 W' 0.13ý 1.0 6.0 02 001 4.0 .3 2.0
7.001 60.001 01 7.0 55.001 031 1.0 6.0 09 01 4801.0 9.1

2.0 6001 0.1201 4.001 55.0 .01 12.00 64.00 0.19 30.001 48.001 0.00 2Z.001-
16.001 60.001 0.121 7.001 55.001 0.131 12.00 64.00 0.219 0.001 48.001 0.00 19.001

20.001 60.001 0.331 5.001 55.001 0.09 12.00 64.001 0.191 0.001 48.001 0.001 16.00
8.001 60.001 0.131 5.001 55.001 0.09, 4.001 64.001 0.061 0.001 48.001 0.001 9.0

11.67 6.00 .0.19 5.533 5.0 - 03V1 1163 400 01 .00 48.00: 010 136
5.39 0-.0c .0 1.33 0.0 -002 4.08 - .0* .6 1.5 000.26 .8

2.20 0.00 0.04 0.5.4 0.0:6k16 .0 0.3 50 .0 01 .7



N~ilow Abdauhlme Orgw Sal sld A£dainatR tEt Left ENeV
C~ SIt ut core, Possibie Ratio Scoreý-ý"ulbw_-ai ."Ratio. -ef Scare #ussible Ratio,

25.001 Q8.001 0.581 0.001 ".00 0.001 1.001 40.001 0.031 0.001 40.001 0.0
26.001 148.001 0.541 4.00 44.001 0.091 0.001 40.001 0.001 0.001 40.001 0.00
10.001 48.001 0.211 0.001 44.005 0.001 4.001 40.001 0.101 o~o 0.001 4 0.001 O l
21.33 48.00 0.44.- 1.0.044.05 0.03 1.77140.00 0.04 0 .00 40.00 .0.00
9.87. 0. 00 0.2V .1~-'00 0.05- 20 .0 00 .0 -005.70 0.00. 0 .12,.. 3 ~ 005 '00' 120 00 .3. 0.00 0.00 Me 0

22.00 48.001 0.6 4.0 4.001 0.091 0.001 40.001 0.001 4.00 40.001 0.10
14.00 48.001 0.29 0.0 4.001 0.001 4.001 40.001 0.101 0.00 40.001 6.00
22.00 &8.001 0.46 4.001 44.O1 0.091 0.001 40.001 0.001 0.00 40-1001 0.00
19.M £8.00 0.10 t7 0.06 1.33 00 0.03 4m 1.3 0.00 .~0.0

4.2 0.00:.z, 0. 10, .3 0' 0.0i '0.05 2.31 A0.0Q- -O.'006 -"-'2.31 '~0.00 :-ý0.0
2.7 0.00 00' 13 0.5 0.03 1..33. 0.00 -0.03 1.3 00 .i .

260 801 0.4 30 400 00 .0 4001 00 .0 001 01
26.001 4a.001 0.541 3.00 44.00 0.071 0.001 40.001 0.001 12.001 40.001 6.130
24.001 .001 0.50 04.00 4".00' 0.001 12.001 40.001 0.300 10.001 40.001 6.25
23330 48.001 - 0.50 0''.001 "4.0S 0 .001 12.00' 40.001* 0.310 -0.001 40.00 0'.25

1.15 0.00 0.02: 2.08 0.5 oo .9 .0 01 36 .0 0
0.67 ~ ~ ~M 0.010 ¶2~'Z00l 00 40 0.00 0.10 2.061 0.00 'o~0.09

28.001 48.001 0.581 21.001 ".00i 0.481 8.001 40.001 0.201 1.001 40.001 0.03
26.001 48.001 0.54 0.00 4.0.001 0.001 40.001 0.00 0.001 40.001 6.00
28.001 48.001 0.581 3.00[_ 4 0.071 0.001 40.001 0.001 0.001 40.001 00

27.3 4.00 % .3?~ ~.00~4. ~ 0.3 ~. 2.67..*. 40.00 0" '.0 z-.33 3,5.40.0 e*@.01

0.67~1 '- -00 '-001" .5 ots '.6? '-00 0.0? * 0.33 *.4-. 0.*00` 0.01

0.001 48.001 0.200 0.00 -44.0 0.001 4.001 40.001 0.101 12.00 40.001 0.30
0.001 48.001 0.001 0.001 44".00 0.001 12.001 40.001 0.301 0.001 40.001 0.00
0.001 48.001 0.001 0.00 44.00 0.001 0.00 40.001 0.001 5.001 40.001 0.13
0.001 4a.001 0.001 0.001 44. 00 0.001 0.00 40.001 0.001 0.001 40.001 0.00O
0.001 48.001 0.001 0.001 44.00 0.001 WAX 40.001 1 5.001 40.001 0.13
0.001 4a.001 0.001 0.001 44.00 0.001 12.001 40.001 0.301 0.001 40.001 0.00
0.00 48.00 0.0 0.00.377-777s .0 .0.00 5.0 40.00 0.4' 3.67:-1 40.00 .. 0.

00.00 0.00 .0 .0 "~~. ' -. 0..60 0.00 0.5 4.76- 000v ~.
0.0 000 0.0 -- '0.0 0 ' 0.00 2.1 0.00 0.0?.1.9 q0.00 ý,- 0.05

4.001 4a.001 0.081 0.001 44.00 0.001 12.001 40.001 0.301 0.001 40.001 0.00
3.00; 44.001 0.061 0.001 44.00 0.001 0.001 40.001 0.001 5.001 40.001 0.13
3.001 48.001 0.06w 0.001 44.00 0.001 0.001 40.001 0.001 0.00 40.001 0.00
3.001 4a.001 0.061 0.001 44.00 0.001 WAXI 40.001 I TICKI 40.001
4.001 48.001 0.081 0.00 4.0 0.001 0.001 40.001 0.00 0.00 40.001 0.00

3.0 4.0 .70.001 40.001 0.00 0.00 40.001 6.00
3.40 48.0 0.0? 6.0 "'~44.0.00, 2.40. :-,40.00 0.4.0 400,'.

0.55~~ "000 " 00 o w .000 .3 -224o--.4.~0;00 ý

24.00 48.001 0.50 0.00[ 440A 00c00 40.001 0.001 5.00 40.001 0.13
9.00 48.001 0.19 3.00 44.00 0.071 5.001 - 40.005 0.131 0.00 40.001 0.00
6.00 48.001 0.131 0.001 4.00 0.001 1.001 40.001 0.031 1.00 40.001 0.03
18.001 48.001 0.381 0.001 44.00I 0.001 0.001 40.001 0.001 0.00 40.001' 0.00
16.001 48.001 0.331 0.00 "4400 0.001 4.00 40.001 0.101 0.001 40.001 0.00

9.0 48.001 0.191 0.001 44.00 0.001 1.001 40.001 0.031 0.001 40.001 0.00.
13.6?. 48.00 0.28 0.0--44.0 -A.1 '-.3 £.0 .5 ' 10 0.00 L~0
6.83::: 0.0 0.4 4Z '-.0..03 ',:.ý..:,.,"2.14'-.- '., 0.00 0.05 ' 2.00 00 -0.0
.2.79 0.00 0.06 0.50; _0. 00 .? 00 .2 08 .0 0

C- 3



PATNOIOGY WCAKShlEIT
Pro ject% - ---- comptax Wve- Fy 90 Mature of Test

I!ft Date- Shot West ouis. 5w.32. Species Charve..g . ft. lwq, ft.
UFy 90 $12M9 1~ 13L *so 39.1 Shoop2... 907 1 * 4.7

8/221901 1 331 ISO__ 52.5 go?__I 0 4 i 4.?
____MOM 91191 !__ 63(FP) S 45.5 _____ 0 1 .

______ 10/5/901 1 ___ 7(FP) *so__ 40.5 904.7__ ____

1 530L122)1 ISO 39.5 4____ ____._ ____

42.34 ~

_______1/_0M _ 95(Gf) LSO0 40.9 Sa 5 .

UAMI__ I24/0 ¶ 91) LSO 38.2 1S 4 4 5.6
- 26" 1 io__10(CP) LSO0 41.4 _____ 454 4 5.6
- J12/101 01 1 ___ C0(6f) LSO 40.5 _____ 434 4 5.6

12/12/901 1 107(CF) LSO 39A8 04 4 - .6
~12/13/901 1 110(GF) 1.50 39.1 4S4 4 S.6

2l91 1 126(fAI) LSO_ 3325 4 5.6
2/5/911 1 129(1*1t) LSO 34.5 - 454 4 5.6
2/6/911 1 132( EAR) LSO 32.5 04 ....L. S.6 .

- - . -. . -. 6 a

Fy 90 12/20/91f 1 T I_ 113-(P) T LISSO 36.4 112-227 4 5.6

____ 1/85/91 1 116dEA1T) LSAS0 395 12-227 4 5. A

L~i~1__1011 .80 375.2-.: R,2 4 6
- - ~ ~ ~ ~ ~ . -0 .

SI~~ L. __

F 1//9 __ 118(EAR) tsas0 43.6 1227-454 45.
V.6/9!1.... I __ 122(1A1) L5150 36.4 ._____j227-454 4 5.6 .
1/59- 124(E*3) I L5350 38.4 1 227-454 i.54

MEAN -39.5

so _ _ __ _ _ _ _ _ _ _ _ _ _ 3.7 _ _ _ _

- '*~~2.1 . . -_ _ _

F" 10/31/90 1 M7EANT) ISO 40.5 Sheep 454 4 6.6
_____ 11/1/90 1 80(FART) ISO 41.6 _____ 454 4 6.6

11 , _ 1/12/901I 1 SUMP ISO 43.6 454 4 6.6 A
______ 1/14/901 1 89(GF) ISO 41.1 454 /A 6.6 A

11/16/901 1 92(GF) ISO 3.6 454 4 6.6 A-

90 4 ~ ~ ~3. .... . . . .

F90 1 11/7/901 1 83wF) IISO 1 38.2 1 Si' 90 4 6.6 A-

........ 7-



mature of IMteS a egt stdt
~ C.ft. Rangei ft..CMi RI. LL IL RIP AL.P UP lolv. tO, bra.Tal.

____ A-1_ 
_6.00 _ _ .m

4. J7 -1 4601233.00 679.00 1.14 10.60 r1.74' 1.001
4.7 A3 I323.50 229.50 558.00 0.62 1 . 1.06 1.00 14.001

4.7 A-6 - 4'75.00 316.00 791.00 1.05 10.69 1.74 1.00 3.00_
4 4.? A-7 237.00 158.00 MO3O.0 0.59 1 0.39 0.96 1.00 4b.00 _____-f A- 4.7.0 1 6 .o0 446.00 0.71 0.4? 1.13 1.00 1.00
.;4 4.7 ; -5- 203.00 162.00 365.00 0.56 0 .43 1.01 11.00 4.00*-

* . 36.5 2107 C3.0 01.2.5 i
S~ 11.12 61.7 C'19.9 025 0.2 0.36

_____ 5.6__ A-9 i 265.50 249.00 514.50 0.65 0.61 1.26 1.00 30
____._ A-9 204.00 163.50 367.50 0.57 0.43 0.96 1.00 1.00
_____5._ A-9/2 228.50 178.50 4.07.00 0.55 0.43 0.99 1.00 4.00

_____ __.__ A-912 220.00 169.50 389.50 0.5'. 0.42 0.96 1.00 5.00I 1 1".00 4__9.00 0.04 .0 " 
m;.'

S___6_ A-9/3 240.00 190 43.0 .60 0.50 1.10 1.00 3.00 ____

4 5.6 A-9/3 214.00 162.00 _376.00 0.55 0.41 0.96 1.00__ 2.50 1

... .. .. .. 8.91' 1.9 2.4 00 0.03 0.1 ____-i 1 S.6 I3- 9/2 223.00 T173.00 396.00 0.67 0.52 1.19 .0 -.5

______._ 6-9 203.00 152.50 355.50 j0.59 0.4" 1.03 1.0 3.00
-. 4 5.6 8-9 166.00 124.00 29.00 0.51 0.28 0.89 1.0 4.50

_ _ _ _197.33, .' .4.8 3..1 .05 .~ .. ... ... ..

4 5.6 A-101 215.00 MAO.0 440.00 0.80 0.43 1.23 1.00j 1.0
4 .6 A-10/ 272.00 245.50 517.50 0.69 0.6 1.31 1.0 1.0

~ 35.81 - 4i94 58.00 0.10 0.10 01 *--

-20.68 5 5 34 0.06. 0:.06 0.06 -- _______

5.6___ A-10 266.50 2n52.00W 518.50O 0.61 0.58 _ 1.19 1.0 .o50 ___

5.6 A-810/2 27.0 :171.0 44 3.00 0.75 0.47 :1.22 1.00 3.00_
8-.6 Ao10/2 226.00 182.00 408.50 0.59 0.47 __1.06 1.0 30 ____

______2_12,_ ___.09____ O'2.7 324 ____00&____

_____ 6.6 A-8 231.50 168.00 399.50 0.57 0.42 0.99 1.00 3.00 ___

4 6.6 A-& 248.00 182.50 430.50 1 0.60 0."4 1.03 1.00 1.00 j____
4 6.6 8-3/3 218.50 148.00 366.50 J 050 0.34 0.84 1.00 1.00
4 6.6 8-8/4 215.00 138.50 353.50 0.52 0.34 0.86 1.00 1.00 ____

4 6.6 A-a/S 216.50 162.00 378.50 10.56 0.42 0.96 1.00 1.00 _ _

~~~~~~~~~~ .;.::~i ...198 .~857 ..~9~ .3 0.9 ....
-''"7¶1 30.,23 M<.4 005 0.08w~'~

/ " 'N~ ~ .25 '7.68~"~13.52 '.02: 144.02. 0.04. ~.....,..

A 6. -8/2 255.00 180.00 435.00 0.67 0.47 1. 14 1.00 4.00



Norid ~ .~.......j: >. -Plrbdy Sawtity Of InjWV Ed~~ Xternsi Los
706. hrs. TM Remoper. Ninmothor. Coron.Alr Careb.Alr Ratios Ind" Ind"a Score Possible

4.00 0. 0 1.00 0.00 10.00 0.00 1 2.621 3.621 3.501 0.00F 56.c
4.00.00 i0.00 0.00 10.00 0.00 2.111 2.111 1.991 0.001' 56.C

73____ 0.00 i 0.00 0.00 10.00 0.00 J 2.731 2.731 2.731 0.001 56.C
4.00 0.001:~ 0.00 0.00 i 0.0 0.00 J 1.531 1.531 1.431 0.001 56.C
1.00 0.0 0.00 0.00 1 0.00 0.00 2.321 2.3.21 2.091 0.001 56AC

-.0 0.00' 2.00 0.001 0.00 0.00o 2."41 V "T--Zu 0.001 56.c

_____ 084 ~ .0 00.00 .0 -.4' .3 .~10'' .007 06.

3.00 -I .00
--- __ T - ~0.00 0.00 0.00 '~0.00 0.00 0.11 0.46 0./ -, ?1 0.001 56A

1.00__ 0.00 0.00 0.00 0.00 0.00 0.481 0.11 0.7I 0.001 56.(
1.00 0.00__ 0.00 0.00 0.00 0.00 0.781 0.489 0.48 0.001 56.C
E -00 - __ _ 0.00 0.00 0.00 0.00 0.00 1.20 1.20 1.101 0. 00w 56.(C
4.00 - 0.00 0.00 0.00 0.00 0.00 1.7 .579 0.479 0.0 OR 6.C

-25 .0 00 0.00 0.00 10.00 0.6 .1. 0I 5-

W-v" ~00 .00 0.0 000 00.0 0.40 0.40 03 .0 0
0.0 -. 000 0~ 0.0 0.6 '016 0. 15 '" 0..00

2.50 1________ 0.00 0.00 0.00 0.00 0.00 0.871 0.871 0.87 0.001 56.L
3.00 -0.00 0.00 0. 00 0.00 0.00 0.651 0.651 0.65 0.001 56. r
4.50 0.00 0.00 0.00 0.00 0.00 0. "1 0. "1 0.79 0.001 56.

-0" '-"~.0~ *' 0.0 9: 0 0 0.~ 0 .. 00 '. 0.77' *- s 0.70.7.V7 : 0.06, &ý5.

2.50 0.00 0.00 0.00 0.00 0.00 1.211 1.211 0. 0. 000 56.-
1.00 __ __ 0.00 0.00 0.00 0.00 10:00 1.881 1.381 1.801 0.00 56.(
1.00 .... :;~ 0.00 0.00 0.00 0.00 0.00 1-761 1.761 1.761 0.001 s6.(

S~4~.0 000 0.0 0..0 0 C0OO:.6 1.62 t5~ .0 5.
-. '-'0.0 0.00 .0.*00 0O.0 0*.00. 0.36 0.36 0.48 00*00: .

.0 0.00 0 '00 0.0 0.00 0.271 0.271 1.8 0.00 56.' 0
3.500£____ 0.00 0.00 1 0.00 O .00 0.00 [ 1.871 1.871 138 0.00ý 56.(
3.00 ____ -0.00 0.00 1 0.00 1 0.00 0.00 1.571 1_"5716.

3.go____ .0 0.00* 0.00 [ .6 .6 .4 0.001 56.(
______ ~ .00 4.00 0.0 ...0 0.00 16* 1.64 1."4 .0 6I

~"~.0 ~-.0M.:.0 ~'...00 02 .2 . 0.00. ~
-___ .. *~'.- .0 000: 0 ..0 0.00. 0. 00 ...0.2V 0.21 0.21-- .0 .

30 _ _00 00 0.0 1 . 0 00 .1 0.71 0.126 0.00

1.001_ _ 0.00 0.00 0.0010.00 000 0.811 0.811 0.846 0.001 56.(
1.001 _ _ 0.00 0.0010.0010.00 0.00~ 0.571 0.54 0.54 0.001 56.(
1.001 _ _ 0.00 0.00 [0.0010.00 0.00* 03761 0.761 0.576 0.001 56.(
1.00 _ _0.00 0.00 0.0010.00 0.00~ 0.961 0.951 0.76 0.001 56.1

1 .00 0.000 0.00 0. O' 0.77' 0.77 0.67' 0.001' 5.

0.0 0.00 - 0. 00- 0.00 0.00.14, 0.15 - 0.00, f
0.06:.. 0.00_ 0.' 0.0.'.0 000

000 .00 O 1...',.l:. 0.00. 0.0 _ _ _ __ _.__ __ _ _ _ _ __ _ _ _ _

4.00__ fmCb Cd 65 o 1.931 1.931 1.631 0.001 56A



Adjusted Etetrnala Lesions iFrbCtUr@I Swnsr Pphe.?wWLeSW

Ind" Score possible. ý-atitl Scom i Possible Ratio Scar* Possible Ratio - Score Poassible Ratic
1 3.501 0.001 56.001 0.001 0.00 24.001 0.001 0.001 52.001 0.001 20.001 60.001 0

1 1.991 0.001 56.001 0.001 0.00 24.00! 0.001 5.001 5Z.001 0.101 4=.001 60.001 0
1 2.731 0.001 56.001 0.001 0.00 24.001 0.001 8.001 52.001 0.151 20.001 60.001 0
1 1.431 0.001 56.001 0.001 0.00 24.001 0.001 9.00i 52.001 0.171 7.001 60.001 0
1 2.091 0.001 56.001 0.001 0.00 24.001 0.001 8.001 52.00t 0.151 22.00f 60.001 0
1 4.341 0.001 56.001 0.001 0.00 24.001 0.001 8.001 52.001 0.1St 20.001 60.001 0

*2.68 0.00 56.00: 0.0 0.OO:0 00 6.33 52.00 0.12 16.1?::.. .0
1.8 0.00 0.00 0.00*,i, 0.00 0.00 0.00 3.39: .0.00. 0.0? 6.77r 0.00 0

04 0.0 00 - 00 - 0.00:: 0.00 0.00,: 1.38 0.00 0.03 2'.76 'k 0.00 0

0.711 0.001 wo.of 0.001 0.00 24.001 0.00 0.001 52.001 0.00 6.001 60.001 0
0.481 0.001 56.001 0.001 0.00 24.001 0.00 ~ 0.001 52.001 0.001 14.00 60.001 0
0.791 0.001 56.001 0.001 0.00 24.001 0.00 10.00g[ 01 019 90 60.001 0I 1.101 0.001 56.001 0.001 0.00 24.001 0.00~ 8.001 52.001 0.15t 6.00 60.00 0

1471 0.001 56.001 0.001 0.00 24.001 0.001 8.001 52.001 0.151 20.00 60.00
1 0.661 0.001 56.001 0.001 0.00, 24.001 0.001 a.0 52.001 0.151 6.00 60.001 0

0.7 00'~ 6.0'~0O ~ 0.0 40 .0 .7 20 0.101 10.1 6000 0
0.6 000 00405 .k .0 0.0 44.0000 -0.0911.4 .0 .

0.5 00 000 .0 0k..0 00 00.¶ 0.001 0.03 .3 0001 :0

0.86.. 0.0-600.00 001 2.001 0.00 0.004601 001 601 6.0
a:0 5:0 00 0:0 2400-... 0.00 00 0 200w 0.06 8.0 6:0 000.11 5200 180.,

0.877 0.001 56.001 0.00 "0.00 24.001 0.001 1.001 52.00 0.002 16.00 "~ 60.001 0

9.65 0.001 K6.:0:0:1 0.001 0.00; 24.00i 0.001 3.001 52.001 0.012 2.00 60.001 0.

1 0761 0.00 56.001 0.001 0.001 24.001 0.001 0.001 52.001 0.001 20.00 60.001 0.

0."48.:

1.7 .0 601 00 .00. 24.00 MAO0 0.0 2.0 0.001 2200 6000 0
1.571 001 5.0 .0 00 401 0041 5.0 0.8 00 0 6-0.0 0.

1..1 001 5.0 .0.0 0.00 M 4001 00.0000 5x00 .0413 801 01 0

* ~ n 0.21 0.0 0.0 00 .0 00 0.00.0000.8 21 '0.0.

0.12 0.00 0.00 0.00 0.~A001 -. 0 0.0- 231 00 .0 .6 ' .0 0

0.961 0.0 5600 .00 0.00 24.001 0.001 6.006 52.001 0.121 64.001 60.001 0.
0.801 0.001 56.001 0.001 0.001 24.001 0.001 0.00- 52.00' 0.001 5.00 60.001 0.
1.761 0.001 56.00 0.001 0.001 24.001 0.001 Erin1 5A2001 0.001 30.001 60.001 0.

0.3 0.0 360 00 00 2.0 .0 .0 52.00 0.00 .7.0 60.000
0.67 0.00 0-5.00 '0.00 0~-~ .00 0.00 3.a0 0 ~ .00 ' 0.06 7~ ' "~--0.00::: A.

0.815 0.001 50.00 0.0 -0.0 04.001 0.001 0.301 02.001 0.08 22.00 60.001 0.

0.071 0.001 %000 0.00 0.0 04.001 0.001 .01.9 02.001 0.081 1.001 60.001 0.

1.463 0.001 56.001 0.00 0.00 24.001 0.001 8.001 52.001 0.151 0.001 60.001 0.



EILSIyrtx Trach*9e Lungs *allo51(w Abdain.( c
sibi. Ratio Scote Possible Ratio,- scor* Possibie Ratio Score Possible Ratio. Scare, Possibie
60.001 0.331 18.001 55.'001 0.33 44.001 64.001 0.691 14.001 48.001 0.291 28.001 48.001
60.001 0.13: 20.001 55.001 0.36 30.001 64.001 0.471 16.001 48.001 0.331 24.001 48.001

6001 0.331 18.001 55.001 -0.33 52.001 64.001 0.811 27.001 43.001 0.561 26.001 43.001
60.001 0.121 9.001 55.001 0.16 30.001 64.001 0.471 0.001 48.001 0.001 20.001 48.001
60.001 0.371 28.001 55.001 0.51 36.001 64.001 0.561 0.001 48.001 0.001 24.001 48.001
60.001 0.331 16.001 55.001 0.29 30.001 64.001 0.471 0.001 48.001 0.001 36.001 48.001
60.00 0.2? 18.s 5.00 O3 .00 64.00 0.58 9.50 44.00 0.20 '33 48.00
0.00 0.11 6.15, 0.0 0.l 9.19 0.00- 0.14. 11.31 0.00 0.4OS4 .00

0.00 0.05 2.51i .0' .5 3.7 0.00 00 4.62 0.00 0.10. ''--.0.00

60.001 0.101 5.001 55.001 0.091. 21.001 64.001 0.331 0.001 48.001 0.001 9.00! 48.001
60.001 0.231 6.00! 55.001 0.11' 5.001 64.001 0.081 0.001 48.001 0.001 3.001 48.001
60.001 0.151 5.001 55.001 0.091 12.001 64.001 0.191 0.001 48.001 0.001 8.001 "8.001
60.00! 0.101 12.001 55.001 0.221 21.00! 64.001 0.331 5.001 46.001 0.101 5.001 46.001
60.001 0.331 8. 00 1 55.001 0.151 27.001 64.001 0.421 0.001 48.001 0.001 20.001 43.001
6T.001 -0.101 7.00! 55.001 0.131 3.001 64.001 0.051 5.001 4a.00! 0.101 6.001 "8.001

60.0 017 .1 '5.00' ".1 ' 7.83 6400 0...O23 1.67 '48.00 03 1.0 4.0
0.00 0.10 2.: .0 mt.os .8 o .5' 25 0.00 0.05,:; ''62 00

00 0.4 .0:3.95 0.00 0.6 10 .002 ' 2.46 .

60.00 0.71 7:r5:01 0.3 24.001 64.00! 0.381 0.001 48.001 0.001 5.001 "8.001
60.001 0.131 8.00! 55.001 0.15 12.001 64.001 0.191 0.001 48.001 0.001 6.001 44.001
60.001 0.301 9.00i 55.00! 0.16 14.001 "4.001 0.221 0.001 48.001 0.001 5.001 48.001

6000 0.3 5.0 5.0 ~'0.S 16.67:' 64.00U026 00 -80 0.0G 5.f 80

60.01 0.4 600 55. 00 0.1 12.00 400 0.9.0 48.00.. 0.0 7003.0
60.001 0.23:1 1.0 501 0.3 3.0 4 0.261 0.0 :801 00 40 48.w0
60.0! 030.00.0! 5. 0.03 36900 640 .6 0.001: 48.00 0.00 0401 4.001

60.001 0.405 6.001 0.00( '0.14 14.800 0.001 0.239ý 0.001 0.00 1 0 .00981 04.001
60.001 0.03 1.301 05.001 0.3 89.541 0.001 0.611 0.001 0.001 0.001 25.001 0.001

60.001 0.331 20.001 55.001 0.361 36.001 .64.01 0.561 0.001 48.001 0.001 28.001 48.001
60.001 0.30 2.014.7 55.00 0.276 29.001 64.001 0.35. 0.001 14.001 0.0c1 2200 43.001

60.0! .13 2.00 55001 0.6 1.00 0.001 005 .00: 08.001 0.15! -:9.81 48.00!
60.00 0.27 18.6 5501.4 25.33 640 0.20 2338C .0 33 80
0.00 0.12 2.3Y 0.0 0.4 1.57 0.00 ".0.16 4.04.. 0.00 0.08'W 4.6 0.00

60.001 0.312 16.001 55.001 0.213 6.001 64.001 0.061 0.001 48.001 0.00! 0.00! 48.001
60.001 0.310 20.001 55.00! 0.11 24.00! 64.001 0.381 0.001 48.001 0.001 22.001 48.001
60.001 0.131 60.00! 55.001 0.11 16.001 64.00i 0.251 0.001 48.001 0.001 10.001 "8.001
60.00! 0.271 167'0 55.00! M0.1 25.0 64 .00! 0.340 0.330 48.00!. 0.05: 1400 48.001
60.00! 0.12 6.00 550 0.11 16.00! 64.0 0.256 0.001 48.001 0.00!: 16.0 08.001

60.001 0.091 6.291 '' 55.001 -' 0.11 9.400 64.001'~ 0.015 0.001 '48.001 0.00" 0~.001.4 48.001
60.001 0.103 6.0.4 0.00i"' 0.1 .01 7.909 0.0 61 0.102 40.00 1 0.00 1 20.00 1 7.4 .001
60.001 0.081 0.201 0.001 ' 0.1 3.571 64.Ž0.1 0.061 0.001 ' '.001 0.00' 16~.001 0.001

60.001 0.331 12.00! 55.001 0.11 24.00! 64.00! 0.38! 0.001 48.00! 0.001 22.00! 48.00!



Atow Abdaminst Oram '.s eId. Abdains'rm, -light Ears Left Ears
V Possibie Ratio SCore . .. ossibts Ratio ScOre Possible Ratio - Score PWssible Ratio.
8.001 ZE.E0 0.581 12.00 44.00 0.271 5.001 40.001 0.131 0.001 40.001 0.00
4.001 48.001 0.501 4.001 ". 00 0.091 0.001 40.001 0.001 5.001 /60.001 0.13
6.001 48.001 0.541 0.001 44.00 0.001 0.001 40.001 0.001 0.001 40.001 0.00
0.001 48.001 0.421 4.001 44.00 0.091 4.00 1 40.001 0.101 WAXI 40.001
4.001 48.0ol 0.501 0.001 4.00 0.001 4.001  40.001 0.101 5.001 40.001 0.13
6.001 48.001 0.751 15.001 44.00 0.341 12.001 40.001 0.301 0.001 40.001 0.00

6.3 4.0. ~0.5;~:.~..sU - 013 4.7 0.0 t - 0.10 50 00 .

5.43.. 0.00 >;:0.1t%.--,::,•,..,6.Z7 ýl 0.0S '0.14 4.40 0.00 0.11 4.0'"000- .1
2.22 0-0..:~00::~?5 ~*"' .0 ''.6 18. .0 0.04 77 9 0.00 " 0.

9.00 48.001 0.191 0.001 "6.00 0.001 4.00 40.001 0.101 E 12.00 40.001 0.30

3.001 48.001 0.061 0.001 4.00 0.001 0.00 40.001 0.001 0.001 40.001 0.00
8.001 43.001 0.171 0.00 4.00 0.001 0.00 40.001 0.001 0.001 40.001 0.00
5.00 48.001 0.101 44.00 44-.00 0.0 O-r 0. 00 40.001 0.001 4. W, 40.001 0.101
D.001 48.001 0.421 0.00 44.00 0.001 4.001 40.001 0.101 0.001 40.001 0.00
6.001 48.001 0.131 0.00 44.0 0.001 0.001 40.00; 0.001 0.001 40.001 0.0
3.50 "8.00.. 0. 18 a ~ .6~ -0-'.00' -. 40.00. 0:.0.3 16 00
5.02 0.00,r 0.1" -~t6 0.0 - .1 -20 .0 00 20 .0 00

2.6 00 .0 .?~0.0;t 0.84 0.00 .0.02 0.92 0.00 0

5.001 48.001 0.101 0.001 44.00 0.001 0.001 40.001 0.001 0.001 40.00i 0.001
6.001 48.001 0.131 0.00 44.00 0.001 0.001 40.001 0.001 0.001 40.001 0.001
5.001 48.001 0.101 0.00 44.00 0.001 0.001 40.001 0.001 0.001 40.001 0.001

5.3 4.0 01 -~t00-~4£0 -W.000.0 .00' 40.00.:: '0.00 0U.00 40.00 0
O5 .0 -O - ý.1.~~ 0;0v 4.0 .00 00-, Max 0 .00 4-~ .00, 0. 00 0. 00 0. 00..:

L33 000 ~0.01~%0;0 0.00 -. o.'-~ ~ .00. 0.00): 0.,00 .0

7.0+0 48.00( 0.151 0.00 44.001 0.0 5.00 40.001 0.13 5.001 40.00( 0.13
6.001 48.001 0.501 3.00 44.00' 0.0 3.00 40.001 0.061 0.001 40.001 0.00
6.001 48.001 0.501 0.00 44.001 0.001 0.00 40001 0.001 0.001 40.001 0.00

33 £1.0 .38 OŽ.0 6.WZ- 0.0t, 2.67 £0.00 0.0? :r.1.67 £0.00' -*`0.04
P.81 0.00 IY.20: 1.3 .0W, 0 2.52r 0.00 0.06 2.89: 0.00 - -0.0

5.6 0.0 012 .~ .00' 00w 0.02 1.45 0.0 0.0r 1.67 0.0~ 0.04

I.001 48.001 0.581 ".01 4.00' 0.071 0.001 40.001 0.001 0.001 /so001 0.00
1.001 48.001 0.46 0.00 44.00 0.00 0.00 40.001 0.001 0.001 40.001 0.001
1.001 wool0 0.421 0.001 4.001 0.001 0.001 40.001 0.001 0.001 40.001 0.00
1.33 480.49 tW.0 44. 0.0' '0.00 40.00 0.00 0.00 r: 40.00 -0

p.1 0.0 .09 1.7 0 0-.04 0.00. 0.00 0.00 0.00 0.00 0
1.40 0.00 0.0 .0'--0002 '00 -000.0 .0 0.00,S0

1.00 48.001 0.00l 0.00 44" .001 . 10.00 40.001 0.251 0.00 40.001 0.00

l.00l 48.00l 0.331 0.001 44.0 0.00 0.00 40.001 0.01 0.00 40.001 0.00

~.00i 48.001 0.291 0.0 ". 0001 0 . .00 40.001 0.001 0.001 40.001 0.00
!.00 48.00 0.251 0.l.00 1 44 0.0 4.00 40.00 0.0l.0 40.001 0.13
r'.40:: .0 "0-26: ~~.0~~4. -~A b0'.8-'~£.0 ,.? ' 10 00 043

.37 0.00 0.0 0' W. 0' 00 0. 00.--*000 00 -'.0 000 h~l

!.00 48.001 0.46 4.00 44.001 0.091 12.001 40.001 0.301 0.001 40.001 0.00
-V

C-4



PArNOLOGT UORKSNEEI
Pro)ject* -*----- Cowlex Wave Fy 90 Nature of lest

-studyr Date : Shot AnimaL orient. get. jkg. Species Charge~g. #0O. ft. Rtange. ft. Caný

Fy90 11/30/901 1 96(FP) FO 39.3 ISheep I 154 _4 8.9 lA
I2490 990PP) FO 44.3 454 4 [8.9 1A

1i12/6/90 1 10Z(FP) FO 41.8 454 4 8.9 A-

I 12/10/906 1 I 05(FP) jo 39.8 ____ 454 is 8.9 A-

12/12/901 1 * 10(FP) FO 38.0 1 __ ___ 8.9 _

12/13/901 1 ¶~ 0 3. 454 4___ 8.9 J A.

so _________ 2.7

SE ..

1 2/1/9111 1 127(EAR) I FO 34.5 ____ 454 __ _ _ 8.9 _ _

12591 1 1130(EA) FO 33.0 1~ 454 1. 8.9j

1 2/6/911 1 _ 133(EAR) FO 34.1 4*A 4 4 8.9

14EAN 33.9 . .

F 11/31/90 I____ ISOP) 1 42.7 Sheep _54__9.__A

___ ___ __ I so 42.0 454_ 4 .11 A

l¶/12/
9 0l ¶ 1 87(FP) RSO 38.0 1___ 045 4 9.8 1A-t

_____11/14/901 1 190(FP) aSO 40.2 _____ 454 _____ 9.8j A-P

_ _ _ _I 11/16/90i I1 93(FP) I SO 1 34.1 1_ _ _ 454 1 49.8 A-8

MEAN - - ____ -39 . .

SE 1.6

Fy 907/0 1 84(PP) 150 43.4 She 907 _____ 9.8 A-8

Fy 90 7/6/90j CONTROL 1 _____ 45.5 Sheep ____

9/12/90J CONTROL 42 _____ 37.5 I____
_______ 9/12/906 CONTROL 43 ____.0_ 1____

12/19/901 CONTROL 114 39.5___________ ____

2/7/11 ONTOL1 134 36.1 -

14EAIC* 39.3



atre of lost Ltwig weights Morbidlty
NOU* ft. Rtange. ft. Config. RL •LL TL RLP LIP TOP FSt/Surv. T1S0 hrs. T1W mmn. COo4 8.9 A-9 216.50 180.50 397.00 1 0.55 i 0.46 1 1.0' 1 1.00 1 4.00__

4 8-9 I A-9 265.50 191.00 I 456.50 1 0.60 0.43 -1.03 1.00 1 3.50 __,_*

4 a 8.9 I A-9/2 255.00 242.00 497.0n 0.61 0.58 1.19 1.00 1.00
4 I 8.9 A-9/2 204.00 169.50 373.50 0.51 1 0.43 1 0.94 1.00 1 1.00 _

4 1 8.9 1 A-9/3 209.00 192.00 401.00 0.55 1 0.51 1.06 1.00 -4.50 1 1
4 1 8.9 I A-9/3 221.50 168.50 390.00 0.60 1 0.40 1.05 1.00 14.00 1

25.47 27.13 47.3S 0.54 0.07 1.08 ... " '"

..... ..... .. ... .. .. . .. 11.08 : . _19 .M 0 .02 0 .03 0 .03 _ _. .. - _ _ . _ ..... _

4 8.9 1 1-9/2 291.00 266.50 557.50 0.8, 0.77 1.62 1.00 4.00
4 .. 00 271.00 495.00 10.68 0.82 1 1.5000 -O4.004 8.9 I 1-9 200.00 8180.00 30.00 0.59 0.53 1.11 1.00 1.00

- 28.33 :239.17 477.50 0.70 "• .71 1.41 ___.._. .- .__-.
47.6..L... 90.03 0.13 0.16 0.27 _....:: .

27___23 3__.__ 0.07 0.09 0.15 ___ ____

4 i 9. 8  A-8 247.50 194.50 "42. 00 0.58 0./6 1.04 1.00 4.50
4, 9.8 I A-8 232.50 176.50 409.00 0.55 0.42 0.97 1.00 3.50 1
/, T. -A- 8/4 -So. 2/,3.00 44a,.50 0.54 0.6/, 1. In '1.00 4,.50 1

9.8 A84 224.50 168.50 393.00 j 0.56 0.42 0.98 ( 1.00 4.0 1 ___ i
4 9.8 1 A-8/S 24,6.00 184.00 430.00 0.72 0.54 1.26 1.00 4.00 _

• ! • i~:!ill • !::i~~i1•I 20 !i i•93.30 424,.50 0.59 i0.50 .1.09 !i :•!i ..... •i:' ii!i!iS •:!!• !

1?.6 293 23.16 0.07 0.09 0.13 ~'
...... 772 '.713;1 4 10.36 0.03 0.04 0.06 .. .. ___ __ ......

4 9 A-8/2 444.00 339.00 783.00 1.02 0.78 1.80 2.00 3.00

216.00 162.00 378.00 0.47 0.36 0.83 1.00 1.00
200.00 140.00 340.00 0.53 0.37 0.91 1.00 1.00

DISEASE 36a. DISEASE 1.00 2.00
208.00 160.00 368.00 0.53 0.41 0.93 1.00 1.00
210.00 157.00 367.00 0.58 0.43 1.02 1.00 1.00

777 ~ . 0.0 ~54:.T 363.25 ."-0.53 .03 ..9 . '

::6.61 00 16.23, 0.05 0.03 0.08 . . ..

2.96 74.i9 7.23" 0..02 0.01.0.03........



rbidl ty Wobidity Severity Of Injury ..... AdJtinted External Lasfons
30.min. COD Piumm. HNeaoper. lNeuwthor. Ceron.Afr Cereb.Air Ratios I ndex Index Scare fossibte I atio,

0.00 3.00- 0.00 1 .00 0 .00 .221 5.221 5.221 0.001 56.001 0.001
____0.00 1.00 0.0 -6-7 5 0.0 0.00 I 1.831 2.831 2.313 0.001 56.001 0.001

_____ 0.00 0.00 0.00 10.00 0.00 1..'"! 1.Ul 1.U 0.001 56.001 0.001
_____ 0.00 3.00 0.00 0.00 0.00 1.721 4.721 4.721 0.001 56.001 0.001

____0.00 0.00 0.00 [ .0 0.00 1.861 1.U6 1.561 0.001 56.001 0.00[
0.00 3.*00 0.00 0.00 - .0 2.16 .161 5.061 0.001 56.001 0.001

Sj_ .0 1.6 "::L -,~ I* .&L::ý- .*
______ 0.0 061 .0 0.0 0000.10 0.8 0.70 00 .0 00

________ .0 .0j00 0.00 .017 23 .6 0.001 6.0 0.001

_____ 0.00 1.00 1 0.00 0.001 0.00 1.59 2.59 2.619 0.00 56.00 0.00
0.00 1.00 0.00 0.00 0.00 1.76 2.76 2.761 0.00, 56.00; 0.0
0.00' 1.00 ' 0.00 0.00 0.00 1.76 2.69 2.765 0.00- 56.00 ".0.00'

1.w.?:___ 0.0..0 0.0 0.1 00 '0 '0 00 .9 009 00 ..00 0.0",
- '.0.0 : 000' 0.0 000 0.0 " .0 0.5 2.0 6 0. 00; '~00777 '*7, 0.0

_____ .0 .0 000 0. t0.023 336 .6 0.00' .600.00
______ ~ ~ 0 ____.__ ____ .0 _____ 001.

_____ .0 .0 .0 0.00 00 5.00 00
_____ 0.00 1.00 0.00 0 0.00 . 05 0.001 0._0

0.0 0.0 000 0.0010 .00 __._

0.00 0.00 0.00 0.00j 0.00 2.361 36 3.6 0.00 56.00 00
____ 0.00 .1.00~ 0.00 0.00 0.00 '1.73** 2.13 8 0.001 r56.0 00

_____ 0.00 0.00 0.00 0.00 0.00 0.18 0.59 0.491 0.00- ''.0 0.0

3.00.00 0.00 0.00 2.00 0.00 1.21 8.1.0 13.51 0.001 56.00 0.001

____ 0.0 00 000 0.00 0.00 0 .521 0.00 1.001 0.001 56.001 0.00

_____ 0.00 0.00 000 0.0 0.0 0.00 0.0 00I.0 5.0 00
00 0.00.00 0.0 .0 0.1.1 ;.0.11 01900 6.0 00

* 000 000 0.0 .0 00000 0.00' 0.00 0.00 "'00 0.00

0.00g 0.00 " 0.00 0.00 '0.00 "0.002 0.02 0.002 0.001 $6~.00 " 0.00
S0.00 0.00 0.00 0.00 0.00 0.051 0.05 0.00 0.00 $6~.00 0.00

- 0.00 0.00 0.00 '0.00 .0.00 0.O1 0.O1Z 0.01 0.00' S6~.00 'r0.001



Adjusted - xternal Loslors ' ' . Fractures 3iMPmIwILaFyfnX
Index -core Possible tastio, Score- Possible Ratj* Score Possible Ratio Score.:: Possible I atio

5.221 0.001 56.001 0.001 0.001 24.001 0.001 8.00 W2.001 0.151 W0. 00 1 60.001 0.J

2.1131 0.001 56.001 0.00 ~ 0.00' 24.001 0.001 0.00 52.00' 0.001 8.001 60.001 0.1

1.641 0.001 56.001 0.00 0.001 24.001 0.001 0.00 52.001 0.001 i14.001 60.001 .4

4.721 0.001 56.001 0.001 0.001 24.001 0.001 0.001 52.001 0.001 -7.001 60.001 *

1.561 0.00i 56.001 0.001 0.001 24.001 0.001 0.001 52.W0 0.001 20.001 60.001 0.:

5.061 0.001 56.007 0.001 0.001- 24.001 0.001 0.001 52.001 o.001 18.*001 60.001 0.:

3.51. 0.00 5600 .0.0 O .q 24.00 0.00 .1.33 52.00 0.03 SO' 6.0

1.71 0.00 0.0 0.00. 0. .0 0.00 3M7Y .0 0.06 .6'" 00
0.0 00 .0 000.00 .00 0.0 1.33 '0.00 0.03 2.31p.0 .

2.61j 0.001 56.001 0.001 0.00 24.00 0.00 0.00 52.001 0.00 18.00~ 60.001 02ý

2.591 0.00, 56.00 0.00 0.00 24.001 0.00! 0.0 52.001 0.001 12.001 60.00 0.

2.761 0.00 56.00 0.00 0.00 2401 00 J 2-O- 0.00 22.00 60.001 0.7

2.5 0.0 co .0' * .0 . '' 4 -. 0 0.00: 52.00 .00 73V 0 6.0:

.. 0.09. 0.00 A wwo.ý .0 ý0".0 .0 .0 .0 000 50 .0 . .

S005 0 0.0 0.00".._ 0G .0 0.00 m0. 00:, 0.0 00.00 2.17300

3.261 0.00 56.00 0.00 0.00 24.001 0.001 0.00 52.001 0.00 16.00 60.001 0.:-

2.851 0.00 56.00 ~ 0.00w 0.00 24.001 0.001 0.00 52.001 o0.01 6.00 60.001 0.-

1.491 0.00 56.00! 0.001 0.00 24.001 0.00 0.00 52.001 0.001 16.00 60.00
1.301 0.00 56.00 0.001 0.00 24.001 -0.001 0.00 52.00i 0.001 18.00 60.00 0.:

1.421 0.001 56.00, 0.001 0.00 24.001 0.001 0.001 52-001 0.001 18.001.1 60.00
2.7 .0 56'.: 0.0 . 2400 0 0.0.0 520 0.00 1480\ 600

20.9 0.0 0.00 "" 0.0 0.0c.0 0.00 00 00 00 50 00
0.41~ ~~~~ 0.0 00 .0 0 .0 000 0.00 0.00 0.0 22~' 0.00 ~0.(

8.92 00 60 .0 .0 2.0 0.000.0 5.0 0.00 1.0 00

0.00 0.01 5.00m. 0.0 0.00 24.00: 00 .0 5.0 0.0 00 00 .
00 0.0 5.0 00 0.0 2.00.00 0. 00 52.00 0.0.0 6.0 0C

r0.00 0.0 5600 0.00 0. 00 24.00 0.00 00 20 .0 00 00 .

0.11 0.001 56.00 0.00 0.00 24.00 0.00 0.00 52.00 0.00 06.00 60.00 0.

0.00 0.001 56.00 0.00 0.00 24.00 0.00 -0.00 52.001 0.00 0.00 60.00 .
00 0.0 '56.00 0.00~ '0.0 2.0 0.00 0.00- 52.00 '0.00 0.00' 60.00 'O .C

0.051 0.01 5.00 0.00 0.00 - 24.0. 0.00' 0.00 02.00 0.00 0.00 60.00 ' 0.0

0.001 0.00 06.00 0.00 '0.05 -.. 04.001 ''0.00' 0.001 520.00 0.00 ' 0.001s 60.0 0.1



T~ Trachea Lung* N~otto AbdOmlri Or

Mbe _Ratio Score Poussible- Aatio Score Possible Ratio S cor Posisble Ratio Scare Possible

S0.001 0.331 7.001 55.001 0.131 56.00; 64.00 0.561 0.001 48.001 0.001 24.001 ".001

60.001 0.131 10.001 55.001 0.181 30.001 64.0 0.471 0.001 48.00 0.001 11.001 48.001

60.001 0.231 20.001 55.001 0.36 30.001 64.00 0.471 0.001 48.00 0.00 22.001 48.00T

.50.001 0. 12! 7.001 MOW00 0.13 33.00, 6'.001 0.521 0.001 48.00 0.00 20.001 48.001

60.001 0.331 9.001 55.001 0.16 33.00; 64.001 0.521 0.001 48.00 0.00 22.001 48.001

60.001 0.301 8.001 55.001 0.15 30.001 64.001 0.471 0.001 48.00 0.0 20.001 48.00i

60.00 0.24, 10.17 55.00 0.11 32.00 64.00: 0.50 0.00 48.00 00 95 48.00

0.0 0.10 1&.96 O0.00:,r__._ 0.9 2.45 0.0 0.04 0.00 0.00.: 00 '4.58. 0.00
0.00 .0.04 2.2 0.00 0.4 1.00 0.00 00 0.0 0.0 000o187 00

60.001 0.301 18.001 55.001 0.33 33.001 64.00 0.521 0.00 48.00 0.00 18.0 480

60.001 0.201 14.00 55.001 0.25 36.001 64.00 0.561 0.00 48.00! 0.00 22.001 48.00

60.001 0.371 18.00 W'.001 0.3 33.001 6.0 0.521 0.00 48.00! 0.10 22.001 48.00L
60.00 0.29 16.6r777 .05053.0 640 0.53 0.00 4800 0.00 "06 80

0.00 0.08 2.31 0.00 ~' 0.0I IM3 00' 0.3 '00 0.00 0.00 iS00
0.0 0.05 1.33 '.0.00 0'02 10 0.0 0.02 ~'00 .~0.00: 000 ""ý'.3 00

50.001 0.271 20.00 55.001 0.36 39.001 "4.00! 0.611 5.001 48.001 0.101 18.001 48.001

60.001 0.101 8.00~ 55.001 0.15 36.001 64.001 0.561 4.001 48.00 0.08 20.001 48.001

60.001 0.271 20.00 55.001 0.36: 42.001 64.001 0.661 0.00 48.00 0.001 0.0 48.001

60.001 0.301 8.001 55.001 0.15 20.001 64.00 0.311 0.00 48.00 0.00 26.001 48.001

0.0 0.301 22.001 55.001 0.40 22.001 64.00 0.4 0.00 48.00 0 .00 18.001 48.001
60.00 0.25 15.60 ' 55.0 0.? 318IS0 .0 '18 80 .0 ~14 80

0.0 0.08 6.99W 0.00 01 1.1 000.1 2.49 0.0 0.05 ?.3 00

0.00 0. 04 :,.W.3.12 '~.0 0 w .;i : _.5 ' 00 00? 110. 00. 00...2 00

60.001 0.27 18.00 55.001 0.33 60.00 64.00 0.94 4.00 48.00 0.08 26.00 48.001

50.001 0.00 0.00 55.00 0.00 0.001 64.00 0.00 0.00 48.00 0.00 0.00 48.001

60.001 0.001 0.00! 55.001 0.00 0.001 6.00 0.00 0.00 48.00 0.00 0.00 48.00

500 .0 .1ý550 .0 0.0 6.0 .0 00 48.00 0.00 0.00 48.00
50.01 0.001 0.001 55.00 0.11 0.00 64.00 0.00 0. 00. 80 .0 00 80

50.001 0.001 0.00 55.00 0.00 0.00 6400 0.00 0.00 48.001 0.00 0.00 48.00

6.0 0.001 1.201 -5.001 0.0 0.001 "6.00 ' 0.00 .. 0.~001 "£8 0. 00 0.00 . 48. 00

0.00 0.00 2.6" 0.10 0.05 0.00 0.0 0.00 0.0 0.0 0.oo'0000

00 0.0 1.20 0;00 0.2 0.00 0~...0:..,.0.00 .r0 00 000 0.00:Lý' '0.00 '-".00 a 00



L low Abdominal O wam Solild Abdominal r"!2! might tars Left Ears
* Possible Ratio Scare -Possible Ratio Score Possible Ratio Score Possible Ratio,
.001 48.001 0.501 24.001 ".00 0.551 0.001 40.001 0.001 0.001 10.001 0.00

1.001 !18.001 0.Z31 36.00w ".00 0.921 0.001 160.001 0.001 0.001 40.001 0.00
?.001 1.8.001 0.461 5.00i 44.00 0.111 0.001 40.001 0.001 0.001 40.00o 00l
3.001 48.001 0.421 24.001 "..oo 0.551 0.001 o.0.01 0.00 0.00' 40.001 0.001
2.001 48.001 0.461 4.001 44.00 0.09i 12.001 40.001 0.301 0.001 40.001 0.00
).001 48.001 0.421 32.-007 -44.00 0. 731 4.001 40.001 0.101 0.001 40.001 0.00
).83 48.00 0.41 20.613 4.0.47. 2.67 40.oo 0.07 3.20 40.00 .0.;.SA 0.00 <0.10 -348 0.0 0.31- 484. 0.00 "0.12 4."4 0.00. 0.121.8? 0.00 0.04 .5 0.0.13 1.986 0.0 00Q.7 00 .05

3.001 48.001 0.381 4.001 44.00 0.091 0.001 401 0.001 5.001 40.001 0.13
2.001 48.001 0.461 5.001 44.00 0.11 0.0 40.001 0. 00 0.001 40.00 0.00
2.001 48.001 0.461 4.00 44.00 0.09 0.00 40.001 0.001 0.001 40.001 0.0031.67 48.00 0.03 -----4. -01 .0 00 ' .0 16 4.0 00
2.31 .0.00 0.05 0.58 . .1 00 .0 00 .9 00 0

1.3. 0.00 0.03 0.33 ''0.0 ' 0.1"'0.00 0.00. -0.00 1.67 0.00: 0.

5.001 48.001 0.38a 24.00 44.00 0.551 .001 40.001 0.001 4.001 40.001 0.10
J.001 4a.001 0.421 24.001 44.00 0.55 UAXI 40.001 INiFI 40.001
0.00 08.001 0.211 0.001 44.00 0.001 4.001 40.001 0.101 0.001 40.001 0.00
6.001 48.00i 0.541 0.001 44.001 0.001 0.001 40.001 0.001 0.001 40.001 0.00
3.001 48.001 0.381 0.001 44.00 0.001 4.001 40.001 0.101 0.001 40.001 0.008.40 481.00o 0.8 .014.02 .0 £.0 .5 100.00 05
5.73 0.00 0.12 13.15 ~.0 03 .1 00 .6 20 .0 00.6 0.0 00 5.8 ''00.130 :.::2.1.5 0.00 '-0.03 1.00 0.00 -0.03
2.6.0 48.00 0. 54 5.0 400 ý0.11: tu 4.0.0 40.00 :;0.00

0.00 48.00 0.001 0.00 44.00 0.00 0.00 40.00 0.0 0.-00 40.00 0.00
0.00 48.001 0.00 0.00 -44.00- 0.00 0.00 40.00 0.001 0.00 40.00 0.00
0.00 48.001 0.001 0.00 44.00 0.00 0.001 40.W0 0.001 0.00 40.001 0.00
0.00 48.00 0.001 0.00 44.00j 0.0. 0 .00 40.001 0.001 0.00 40.001 0.00
0.00 48.00 0.001 .0.001 ".4. 0.001 0.00 180.001 0.001 0.0 40.001 00
0.00 08.00 .00.001 .00 1 0 0.001 0.001 0.001 0.001 0.001 0.001 0.0
0.00 0.00_,- 0.00 OM00 IMF. 00 0.00 0. 00 0.0 0.0 0.00 -0
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FY91 11/5/91 1 256 350 36.4 Sh* 57
______ 11/6/91 259 "____ 4.3 5

11/13/91 1 265 01.6 '7___ 57
11/20/91V 271 44.3 57
11/27/911 277 36.4 57

7SE 1159 5 S 1.5 h" 5

__ 11/6/91f~ 260 _ 40.0 __ 57
11_1319 267 _ __ 41.4 _ __ 57
11/20/91 273 "____ 4.3 57
11/27/91 279 38.9 57

-. 7-1- 77 7 7, 41.2

FY111/5/911 1 28 Itso _ 6_._____5

FY1 T 11/6/91 261 ___.9_ 58

________9 266 _____ 45.2 _____ 57
1_/0/1_22_0. 57

MEAN/9 278 36.- 57

FY91 10/30/91 1 250 350o ". 113
253 ____- 2-5341.6 j ____ 113

1/291262 __1.____ 113
__1_/19/9 268 _____ 42.7 _____ 113

112/9274 44.3 113
NEAR~ ~ -.43*D .0:

FY91 10/309 251 AS0 42.0 113
11/1/911 254 _____ 41.a 113

11/12/911 264 47.7 113
11/19/911 270 42.7 113
11/26/911 276 37.7 1113

FY91 10/30/91 1 252 44O .5 U" 113
11/1/91 255 _____ 39.3 _____ 113

11/12/911 263 _____ 41.3 113
11/19/91 269 45.5 _ ___ 113

1 11/26/911 275 1 40.7 1 113

. .. . .



Unfltu of T~t Lm egti . '

Sep 57 44 C-I 241.50 161.50 403.00 0.66 0."4 1.11 1 2.50
57 44 C-1 267.00 192.50 1459.50 0.60 0.43 11.03 1 1.50

57 4 _/ 228.50 180.00 408.50 0.55 0.43 0.96 1. 3.75
S? 1 44 C13 227.50 162.00 389.500.51 0.36 0.ii 1 1.5

57 4 J C-tM ) 215.00 161.501 376.50 j 1.9 0" 1.03 1 3.25
Z35;90 ' 71.5 47.40y7 0.58 0.42.1.0

'19.7 14.1 31.6 0.06 0.03 0.09 -r-83 .6.34 14.16 0U.03 0.1w 0.14

SheeP 57 4 7 C-1 234.5o 150.50 4.15.00 0.57 0."4 1.00 ~13.50
_____ 57 4 7 c-1 219.00 163.00 382.00 0.55 0.41 0.96 __i 2.50

57 4 7 C-1/2 219.00 160-.50 379.50 0.53 0.39 0.92 i 2.75
57 4 7 C-1/3 258.50 191.50 450.00 0.58 0.43 1.02 1 3.75
572..... 4...,.. C-1/4 233.50 179.50 413.00-1 0.60 GM 1.06 1 2.25

______________ 6167130 28.84. 0.3C 03 3 '00 'c .65
- 7.23' 5.82 12.90 0.01 :0.01.: 0.28 .29

I___ Sheep_ _____ __i_2S00__665 401.50 1 0.56 10.40 I0.96 14 1.50
1 7 C-I 210.00 159.00 369.00 1 0.54 0.41 ±0.95 14 4.0o

____7___a C-1IZ 261.50 184.00 445.50 J0.58 0.41 0.9F9 1j .00
5 [ 4 8 ~ C-1/3 265.00 188'.00 453.00 1 0.65 0.46 11.11 1 2.75

57 t4a -i F223.00 160.50 383.50 1 0.1~ 1.04. __ 1.25

she"p 113 44 c-i 261.50 198.00 459.50 0.58 0.44 1.02 1 1.50
113 I 4 4 Ci? 216.00 2152.50 368.50 05 0.37 0.821.9 1 4.250
113 4 4_ _ 278.50 216.00 49450 36.50 0672 0.37 1.19 1 .250j 113 4 4 C-1/3 222.00 160.50 38U.50 0.52 0.38 0.90 1 2.50

"~ ............ c1~ 289.00 L220.50 509.50 0.65 0.50 1.15 1 1.50
________2340 "1950 42.90 0'.59 0.44 -'3*~~25

Sh" 13 47 C-1 2os.50 157.00 362.50 0.49 0.37 0.86 1.0
13 1 47 c-1 240.00 175.00o 415.00 10.57 0.42 0.99 1 1.50

I113 47 C-1/2 241.50 163.50 405.00 0.51 0.34 0.85 1 4.00
113 4 7 C-1i3 221.00 163.00 384.00 0.52 0.38 0.90 1 1.25
113 4 7 C-1/4 227.00) 167.00 394.00 0.60 0.44 1.04 1 4.00

Sep 113 4 8 C-1 273.50 184.50 458.00 0.61 0.41 1.03 1 4.00
113 4 8 c-1 238.00 176.00 414.00 0.61 0.4" 1.05 1 3.00

_____ 113 4 8 C-1/2 229.00 167.50 396.50 0.55 0.40 0.95 1 2.75
113 4 8 C-1/3 254.50 171.50 426.00 *0.56 0.38 0.94 1_ 3.75

I113 4 8 C-1/4 1250.50 1176.50 1427.00 0.62 0.43 11.05 1 2.75

0- ~ ~'1. '~36 '"..'22.50 Col'0.,3 ""' 0.2 .0 .'.-..- ý
$049



Morbidi ty Nobd ee fi rAdjusted xr
Su~r'v. MS uts. TW~min. 40 n .::' Neoer: Nemoths.ý CoemLAin: Ceteb.Afr Ratios 1a~ksa'ý "~rca score

1 .000 . . 0.0 0.0 0.081 0.081 0.081 0.00
11.50 ____ __ _ 0.0 0.0 0.0 1 0.0 0.0 0.051 0.051 0.051 0.00ii 3.75 1 _____ 0.0 0.0 0.0 0.0 0.0 0.131 0.131 CAN3 0.00

2 .50 1___ 0.0___ 0.0 - 0.0 0.0__ 1 . 0.001 0.001 0.00i 0.00
ii 3.25 1 0.0 0.0 0.0 0.0 0.0___ 0.01 0.0801 0.081 0.00

____ _____00 000.0 . : 000.07 A'0:

2.50 0 0' 0.0 .0.0 0.0 0.07. 0.072_' 0.07 0

1 .502 ____0.0 0.0 '0.0 0.0 0.0 0.105 '0.105 0.105 0.00
0 .50 1____ 0.0 0.0 0.0 0.0 0.0 0.021 0.02. "0.0Z1 0.00

1 3.750 ____ __ 0.0 j 0.0 0.0 0.0 0.0 0O.101r O.1 0.101 0.1000o
1 2.250 1 0_____________ 0 0.0 0.0 0.0 0.0 031 0.05 0.051 0.00

0.0..._ :___ X_ 0.___ 0____ 00 .5 0.05 0.00A 0. AT aA
__.6_ 00o 0.000 000.00-

______ ____ ___ 00.0 0. . 01'01M .6 00F .2 J- 00 . .0 0.0 uo U.i''0.0 0.:(.1* 0.100'
.. ~..0.29- 1 -- 01 "0.6 00

1.50___ 0.0 0.0 0.0 ý 00 0.0 1 0.006 0.001 '% 0.001 0.00
1 .50 ] ___ 0.0 0.0 0.0 0.0 1_ .01____."019_00
4 .00 ____ ___ __ 0.0 0.0 0.0 0.0 0.0 J 0.201 0.00 0.001 0.00

1 2.75 1 00 0.0 0.0__ _____ 0.0 1 0.04 0.10 1 0.109.01 0.00
1 1.25 0.0 1 0.0 0.0 0.0 j 0.0 0.01 0.20 0.001 0.00

1.10.01 0.0 0.0 '0.01. 0.000 00 0.00

2 .30 0. 0 .0 ~o" 0.0 ' '0.0 0.0 " 0.16 0.16 ~'50.16 '''0.00

1 16.25 0.0 0.0 0.0 * 0.0 0.0 0.195 . 0.19 .~0.19 0.00
0 .50 _ __0.0 0.0 "0.0 0.0 0.0 *"0.101 '0.108 0.04",~ 0.00

4 .250 j____ __ 0.0 0.0 0.0 0.0 1 0.0 0.219 0.19 0.19 0.00
1 1.50 ______ -00 0. 0.0 1 0.0 0.0 0.121 A 0.10, 0.00 00

2.50.00 ''' 0.17 . OT.'01S 00
1.20 .* .. . :: ' '' . 0. ' '.

1 3.00 _ _ _ __ 0.0 0.0 f 0.0 0.0 1 0.0 0.191 0.19 0.19 0.00
1 .so ____0____ 0.0 0.0 [ 0.0 1 0.0 J 0.0 0.231 0.23 0.23 0.00

1.- 1.00 ____ _____ 0.0 0).0 - 0.0 0.0 I 0.0 0.24.1 0.24 0.24 0.00
1 1.25 ____ __ _ 0.0 0.0 j 0.0 I 0.0 0.0 0.131 0.13 0.13 0.00

1 4.00 0.0 1 0.0 L 0.0 I 0.0 0.0 0.001 0.00 0.00 0.00

40 ' 1.3 -W 0.0V.' ~ 0.0

1 4.00 ____ ___ __ 0.0 0.0 0.0 0.0 0.0 0.221 0.221 0.221 0.00,
3.00 ____ ___ __ 0.0 0.0 0.0 0.0 0.0 0.161 0161 0161 0.F00
2.75 ____ __ _ 0.0 0.0 0.0 0.0 0.0 0.091 0.091 0.09 0.00-
3.75 ____ ___ __ 0.0 0.0 0.0 0.0 0.0 0.231 0.231 0.231 0.00.

1 2.75 1O.0 1 0.0 L 0.0 0.0 1 0.0 1 0.051 0.051 0.051 0.001
3.25~10 --.oo .. s.o0 0.0 a .5'''-0 54 .~5' '.~

0.9'''~ ~a- ~~''~ O' a30o 09" 0 0.i~\ . 0.08 MP "6'~W0.M0 a 0.00
0.26 00.00.0 . 0.0 0.0 OAS. 0. 03:-L: ýc 03 0.00



0.081 0.00 56.00 5.001 0.001 24.001 0.001 0.001 52.001 0.001 0.001 60.001 0.00
0.051 0.00 56.00o 0.001 0.001 24.001 0.001 0.001 52.00j 0.001 0.001 60.001 0.00
0.131 0.00 56.00 0.001 0.001 24.001 0.001 0.00 52.00 0.001 5.001 60.00 0.08
0.081 0.00 56.001 0.001 0.001 24.001 0.001 0.001 52.001 7T. 00 7 -.001 60.001 0.0e

0.0 .0- 56.001 0.001 0.001 24.001 0.001 0.001 52.00- 0.001 0.001 60.001 0.00
.0.07 0 56'.0 0' ~ x~oo .0 000 0.00 3200.0OS .3

~. 0 0 6.00 0.00 00 0 4.0 -1.001 0.00: 52.00. 00 .0 6.0 01

0.105 0.00 56.00 0.001 0.00 2.0 0.001 0.001 52.00 0.001 0.0 6000 0.100
0.05 0.00 56.00 0.001 0.00 24.00 0.001 0.00 52.00 0.001 3.001 60.00 0.05o
0.16 0.00 56.001 0.001 0.00 24.00 0.001 0.00 52.00 0.001 0.0 6.00- 0.00
0.00 05.00- 56.001 0.001 0.00 24.00 0.001 0.00 52.00 0.001 0.00 00 0.00

0.001 0.00 56.001 0.001 0.00 24.00 0.001 0.00 52.00 0.001 0.001 60.00 0.00

0T.00 0.00o. 56.00 0.0 .0 40 0.00 0. 00 C2O00 0.00 0.0 600R 00
0.001 0.00 56.00 0.001 0.00 24.001 0.001 0.001 52.001 0.001 0.001 60.00 0.o
0.09 0.00 '56.00 ~0.001~ 0.001 24.001 0.001 0.00 '52.001 0.001 0.201 60.00 0.02

0.161 0.00 56.00 0.001 0.00i 24.001 0.001 0.001 52.001 0.001 6.001 60.0 0.10
0.10 0.00 56.001 0.001 0.001 24.001 0.001 0.001 52.001 0.001 0.001 60.00 0.00
0.001 0.00 56.001 0.001 0.001 24.001 0.001 0.001 52.001 0.001 0.001 60.00 0.000. 0.00 56.00P 0.;001 00 240 000 .0 5.0.0 0.0'30 6.00 0.02

0.15 000 s6.0 ~ '"0... 200 ;.'0.00 00 20 .0 32. ~0.00
'0.0 0.0- .. .0 '00 '..0 '0.0''00.0- .6.~ ~ 0.02

0.19 0.0 56.0 0.00 000 24.0 0.00 .00 5200 00 .0 6.0 000.23 0.00~~0 5600 .0 00 40 .:.0 5.0 00 .0 6.0 000.24 0.00 560.0 00 400:- 0.001 00 20 .0 .0 6.0 0
0.13 0.00 56.00 0.00 0.00 24.00 0.001 0.00 52.00 0.001 5.00 60.00 0.108
0.00 0.00 56.00 0.00 0.00 24.00 0.001 0.00 52.00 0.001 0.00 60.00 0.00

0.00 0.0 56.00 0.00 0.00 24.00 0.001 0.00 52.00 0.001 6.00 60.001 0.100
0.29 U00 56.00 0.00- 0.00 24.00 0.00 0T-.00 52.00 0.001 0.00 60.00 -0.00
0.12 T00 56.001 0.00 0.00 24.00, 0.001 0.00, 52.00 0.001 6.00 60.001 0.100.05 0.00 56.0 0.a00s40 .0 .0 520 .0 301 6.0 00~013 ~ .0 '~~56.o0 0. 0 ~0.00 5 2'.00.>'.0 - 6. ".5"0.8 00 -'00 -~~00 ~?~~.0 0o 4~00 0..00: o .0''~ .00: .0 o00w'-~00

~0-19 0.00 56-.00 - 0.00 1 0.00 04.00 '0.00 ~.0.00 02.00 0.001 4.00. 60.00 0.02



Trachea MartS no I' '~ Pst" ow Abdmnlt~
nit!! matio Sewr* Ponssbte latio Scowe Possible 0 *ai "' Z~t'oSIMl ai 'cr osb

60.00 ~~~ ~ ~ ~ ~ t 0.001 0.00 55.00 0.0 .0 40! 00f 00 801 00 .0 8os lt
60.00 0.001 3.00 55.001 0.005 0.00 64.001 0.008 0.00 48.001 0.00 0.001 480(

60.00 0.001 0.00 55.00 0.001 0.00 64.00 0.00 0.00 48a.00 06.00 0.001 "8.0
6.00 0.051 1.30. 50.00 0.02 .02.0 0.00 0.05 0.00 0a.00 0.00 0.00. O. Ix

60.00 0.010 0.00 55.00 0.001 0.00 64.00 0.00l 0.00 48.001 0.00 0.____1__ 48.0__
60.00 0.001 3.00 55.00 E0.05 0.00 64.00 0.00 0.00 48.001 0.0 0.001 48.0(

60.00 0.00 0.00 55.00 0.00 0.00 64.00 0..00 0.007 480A.0RM01 4.
000 0.03 0.60 . 000 '0 CZ 2.00 a.00- 0.03 -. 00' 3.0 ow0U0. 0.00 ~80

0.0 .0 13...'0.6 ''0OZ .4 000''.'007 .0~ ' .00 0O.Do- 0.10C
Lai.0o * .0? 0.o60ý .0.00 '0.01 T.03 ' .0 '00 I ' 0-:.00 ." 0.00 0.- .0 *

60.0 0001 0.0 5.00 0001 0.0 6400 0.01 .01 4.001000 0*.001 4.0(

60.00 0.100 0.00 55.001 0.00 12.00 64.00 0.019 0.00 48.001 0.00 0.001 48.0c
60.00 0. Doi 0.00 55.001 0.001 0.00 64.00 0.001 0.00 48.001 0.00 0.001 48.01
60.00 0.051 0.00 55.00 0.00 0.00 64.00 0.00 0.00 48.001 0.00 0.001 48.0(
60.00 0.001 0.00 55.00 0.00 10.00 64.00 0.00 0.00 48.001 0.00 0.001 48.0c

6000 0.r -. 0 55.00 00 2.0 600 *0.00.' 0.00....0.....01'00I~ao

60.00 .0 0.00 55.00, 0.001 0.001 6400 0.00 0.00 4.0 0.0 30 48.0K
60 .:00 0.00' 0.0 550 0.0 .20 .. 0 .9 0.0 4.0 000 00 8

000 0.0 0'.600: 55. 00 0.0 00W40 00 .0 4.0 .0 00 80
60.0 .0 900 5500 0.016 5.00% 64.00 0.W00 8.0 00 .00 w4.00

600 0.12! 0.0 550 0;.00 0.0 640 .0 0.0 4.0 000 00 80
0.00' .0.0.34.0 "''00 "007 ''' 5.7 0.00"G 0.08 7 '00 '~'.0 .4"e 00

6.0.00 0.07 7.00 55.00 0.13 0.00 6.0 .0 000 400 00 000 48.0

60.00 0.001 3.00l 55.001 0.051 6.001 64.001 0.091 0.001 48.001 0.00 0.001 43.00
60.00 0.081 5.001 55.001 0.09 4. 00 64.00j 0.061 0.001 48.001 0.00 0.001 48.00
60.00 0.108 0.001 55.001 0.001 3.00 64.001 00 0.00 48.001 0.00 0.001 48.00
60.00 0.001 0.00i 55.001 0.001 0.00 64.001 0).00 0.00 48.001 0.00 0.001 48.00

60.001 0.010 3.500 55.001 0.051 4.00 64.001 0.061 0.00 48.001 0.00 0.001 48.00
.60.001 0.00 6.00 55.0 0.1 3.00' 64.0 0.5 00 80.0 0.00ff - A OL0

60.00 0.0 50 5.0 000. 0.0 640 0.0 0.00 48.00 0.00 --- 0.00 48.00C

60.00' 0.101 0.00 55.00 0.00 4.00 64.00 0.06 0.00 48.001 0.00 3.001 48.00
60.00 0.051 0.00 55.0-0 0.00 02.00 64.00 0.00 0.00 48.001 0.00 0.001 48.01)
60.0 '0.001 0.00 ~55.00.dc 0.00' 0.0 6400 ~10.00 0.-~00 4.~"8.001 -0.0 .0.6009' 48.00
60.001 0.051 2.00 5;-.00 "'0.05 " .00 ".0'0 0.3 1'~.0 0.0.0 '0.00 O.00 0~'.00 '4-.00

60.00. 0.021 0..24 '50.001 0.00? 0.9?, 60.00 *.0. 0:. -0.00 . 0.001 0 ,.00 0.60 . 4.0.00



Scoe Pssile aato Score'.' PossIbU - A& f3ae.e. U4.e Possiblo 'ld et esbe~zAst
0.001 48.001 0.00 0.00 44.0 0.001 0.00 40.001 0.001 0.00 '0.00 0.00

.01 48.001 0.*00 0.001 44.001 0.00i 0.001 4o.001 0.001 0.00 40-.00 ~ 0.00

.01 48.001 0.00 0.00 44.00 0.001 0.00 40.001 0.001 0.00 40.001 0.00
0.001 -4.001 0.001 0.00l 4.001 0.001 0.00 160.001 0.001 0.00 40.001 0.00
0.001 48.001 0.001 0.00 44.001 0.001 0.00 40.001 0.00i 0.001 40.00 0.001

.. 0.00 48.00 0.0 .0 . .00; 0.00 40.00 0.00 0.00 00' ~00.00 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 7I M 0.300.000000'000 00 00 .0 1."
00 00.00 O.0 ".00~0.00-.0k '00000 0.00 0.00 00 0

0.001 48.001 00 O.Ocj 04.001 " .00~ 0.00 0O10 40.001 0.001 0.00 40.00 0.0
0.001 48.00 0.00 0.00 44.00 0.00 0.00 4.0.001 0.001 0.00 40.00 0.00
0.001 48.00 0.00 0.00 44.001 0.00 0.00; 40.001 0.001 0.00 40.00 00
0.00 48.00 0.00 0.00 44.001 0.00 0.00 40.001 0.001 0.00 40.00 0.00
0.00 4a.001 0.001 0.00 44.001 0.00, 5.0 40.001 0.131 10.00 40.00 0.25
'".0 48.00* '0.0 ~ 00" 4.0 . 00""10 '00 0.3a

0.001 0.001 0.00 "'-0.00'. ".001 0.001 0 .001 0.001 0.003 0.00 40.00 40.00

0.001 48.001 0.001 0.001 4.001 0.001 0.001 40.001 0.001 10.00 40.00 0.00
0.001 48.001 0.001 0.001 4.001 0.001 0.001 40.001 0.00 10.00 40.00 0.25
0.001 48.001 0.00l 0.001 4.001 0.001 0.001 40.00. 0.101 0.00 40.00 00
0.001 48.001 0.00 0.001 44.001 0.001 4.001 40.00 0.010 0.00 40.00, 0.00

0.0 4800 .00 0.0 4400 .0 0.00 4.0.00 0.0 0.0 400 0.00

''0.00~ ~~~~~~~~~ 00 "'00 '.0.0 '00" -. 01.9 .00 0.04 "4.-38:::'. I0 '0
0.0 0:00 '0.00:: 01 4-00 .0 k 08 ~000 ' .02 4<1965'0O

3.00 48.001 0.06 0.00 44.00 0.00 0.00 40.00 0.001 0.00 40.00 0.00
0.00 48.001 0.00 0.o 44.00 0.00 0.00 40.00 0.001 0.00 40.00 0.00
0.00 48.001 0.00 0.00 44.00 0.00 4.00 40.00 0.101 0.00 40.00 0.00
0.00 48.001 0.00 0.00 44.00 0.00 0.00 40.00 0.001 0.00 40.00 0.00
0.00 468.001 0.00 0.00 44.00 0.00 0.00 40.00. 0.001 0.00 40.00 0.00

0.00 48.001 0.00 0.001 44.00 0.00 00 40.001 0.001 0.00 40.00 0.55
0.00 "8.001 0.00 0.00 44.00 0.001 0.00 40.001 0.00' 0.00 40.00 0.001
0.001 48.001 0.00 0.001 44.00 0.001 0.00 40.001 0.00 0.00 40.00 0.001
0.001 48.001 0.0 , a 0.00 44.00 0.001 0.00 410.001 0.00 0.00 40.0 0.00

0.00""'~~~~~~~~~""~p 00 000~00 "/"00 ' .0~'s0 0 00 '<0.00 ~0.00 40.0

0.001 48.001 0.001 0.001 44.00 0.001 0.0 00 .0 00 000 0.00

0.0 4800 .00M 0.00 4.00 0.0 0.0 4.0 .0 .0M000 00
3.0 48ý - ..'.....,1l';.0 0.0 0.0 440 0.0 0.0 400 0.0 0 10.00 4.0 00

0.00 4a.00 0.00 0.00 44.001 0.00 0.00 40.00 0.00, 0.00 40.00 0.00

" . "0.00 ".00 0.03' 0.00, ' .0~01' 0.00 0.00 1 0'~ 0.00~' ~ 0.00 ' 0.00 4 ~0.00 '"Z'0.0
;3.0.0 48~.001'' 0.06 0.0 ".0 0.00 - A0.00 4~''0.001.'' 0.00 ',~*0.00 1*40.0 0.0

C- 6



PATMOLOGY.UNOKSWEEI
Project-- Y9 CWILEXr UAWES atwo of

D ate: -shot An~Ist orient.- to. 0M. *j ~~!&
FY91 1 //9 135 IS0 463.9 She 654 _ 4.

I / 3/91III~Z 145 ]40.0 054 4_
1 / /9 154 j41.8 0____ 44 4_

5/20/91 I J 163 Jj41.6 454 _ 4
- J6/4/911 173 _ 07 454 4

LEAN K ____-:~*",&

SE __ __ __.__ _

4/9/91 1 136 ISO 39.8 gow 454 4
4/23/91_ 1"6 ____ 38.4 _____ 454 4

4/10/91 M 3 S 42.7 4S90 4

5/21/91 167 ".1 907 4
6/5/91, 174 42.3 907 4

MEAN :413 .

i4/10/91 1 140 ISO 49.5 shep 75 4
ý4/243/91 147 _____ 40.0 907 4
15/6/91 159 "A___ 41. 90 4
5/21/91 165 41.1 4S7 4
6/5/91 175 430. 454 4

4/1/9 1 13 ..02 he 0

SE .L.-.



Natrwe of Tea ' '' ' Lung weights~
'b~ars*.. 9. WX ft. Ius.flt -~cpnf Ii. ' RL~~ LL --: TL: RL LP U PP _ L FstlSvujrv..!T0j r.j~ TWjr

454 1. 1 j 254.00 203.00 1457.00 0.58 0.46 -1. 04 1 1 1.25
45 ...... j..... 1 4 C- 282.50 198.50 4.81.00 0.71 0.50 1.20 Ii 4.00 __

'.54 _____ 4 C-1/2 233. 00 210.50 493.50 0.68 0.50 1.18 1i 3.00 __

__5__ A. 4 C1/ 229.50 175.50 405.00 0.55 0.1.2 0.97 ~ 1__ 3.00
454 4 J C-1/4 235.00 -174.50 409.50 **0.58 0.43 1.01 1i 2.00

2S3 i-"- 40:51 F.0r 0.04 0.10 1_____ -

- 3.12.5~13 0.03 0.02 0.057.

45 - - 1C- 252.00 190.00 442.00 0.63 0.48 1. 11i 1 3.00 -

454 4 7 C1 2.30.00 173.00 403.00 0.60 0.45 __1.05 1 2.70 __

45 4 7 C/2 253.00 186.00 439.00 0.59 0.44" 1.03 11 1.00 __

454 4 -7 C13 2.39.00 180.00 419.00 0.54 0.41 0.95 1 4.50 __

454 4 1 7 C-14 206.50 147.00 353.50 0.49 0.35 0.84 ~1 1.00 __

-- '-' N.~~~ LS4 ~ .61~ 6.0 -0.~02 0.02_0__
__ 54__ a__________ 263.00 168.00 431.00 0.67 0.___3 1.09__ 1__ 4.00__
__5__ a C-1 230.50 .4158.50 4389.00 0.54 40.37 0.92 111.00 1

454 4 8 C-I 1/2 822.001210.001492.00 0.6110.45 1.06 1 2.00 _

454 4 8 C-1/3 237.50 180.00 j417.50 0.54 0.41 0.94 1 1.00 __

4548. C-1/4 L227.00 £182.00 j409.00 0.53 j0.42 0.95 1 1 4.00 ___

- 4248.0 179.70 Nl,27.70 -0.58 0.42 0.99' k:ýM 2.40
___________________________ 0.06 v.03'". 0.085 &~

Mu.58' 8.69 r1..I ' 0.03 0.01 0.03 1zA" .

907 4 4 C-I 366.00 252.00 618.00 0.91 0.63 1.54 i 1.00 __

"90 4 4 1 C-1 348.50 202.50 551.00 0.91 0.53 1.44 1 4.00 __

907 4 4 1C-l/2 432.50 205.50 638.00 0.95 0.45 1.40 i 1.00 __

907 4 -4 1C- 1/3 282.0 206.50 488.50 0.64 0.47 1.11 1 1.00 __

907 1 4 4 C-1/4 247.00 192.00 439.00 0.57 0."4 1.01 1 4.00 __

S" ý3.0'21.0 5690 0.80 0.50. 1.30 Z .20 -

32 " 37.7V -0OAS 0.04 '0.10 : -o~n

907 4 7 C-1 254.00 230.00 484.00 0.59 0.54 1.13 1I 1 2 -5
907 4 7 C-1 273.00 204.00 477.00 10.54 0.40 10.95 1 1 3.00
907 4 7 C-1/2 228.50 173.50 402.00 0.54 0.41 0.95 1 1 .0
907 4 7 C-113 189.00 167.00 356.00 0.461 0.41 0.87 1__ 3.00___
907.L.. j* 7 C-1/4 214.50 155.50 370.00 0.53 0.38 0.91 1Jo

~~~~~~~~~ '#~3.1~Q44 " 96 ~005 0.06 0.10 *0.5
~ ~ 144f ~36 64 0.02 0.3AMA~'V'-~.,4

907 4C-1 272.00 212.00 484.00 0.64 0.50 1.14 1 4.00
907 4C-1 355.00 263.50 618.50 0.89 10.66 1.55 -2
90 4 8 C-1/7 291.00 23.00 525.50 0.70 0.56 1.26 1 2.00

907 4 IC-1/3_____ 213.00 182.00 395.00 0.52 0.44 0.96 1 4.00

0.1 0.,0.
. ~ ~ ~ ~ ~ ~ ~ '02 1 I5 J~S~~&'',~J4~ OD ~ ". 06



Morbidity ~.morbidity severity of injur Adjumed '-.Exter at Le.
rv. ICS,' hrs. TODmin. CM u m.*.r. •Hemthor. Coron.Air Cereb.Atr :...Ratios.. tnde: indeIxk :Score

1.25 0.0 0.0 0.0 0.0 0.0 1.00! 1.001 0.921 0.00
4.00 o0.0 0.0 0.0 0.0 0.0 1.10 1.101 1.101 0.00
3.00 0.0 0.0 0.0 0.0 0.0 0.82 0.821 0.821 0.00
3.00 0.0 0.0 0.0 0.0 0.0 1.281 1.281 1.281 0.00
2.00 0.0 0.0 0.0 0.0 0.0 0.82 0.82? 0.821 0.00
.00_ '.o 0.0o 0 .0 o0.0 0.0 1.00 1.00 '.99" 0.oo
1.05 0.0 0.0 0.0 0.0 0.0 0.20 0.20 0.20 0.0

3.00 0.0 0.0 0.0 0.0 10.0 0.91 10.091 0.011 0.00
2.70 0.0 0.0 0.0 0.0 0.0 0.89 0.891 0.89T 0.00
1.00 0.0 0.0 0.0 0.0 0.0 0.83 0.811 0.811 O.00
4.50 0.0 0.0 0.0 0.0 0.0_0.97 0.97 0.77 0.00

1.00 0.0 0.0 0.0 0.0 0.0 0.71 0.1 0.71 0.00

0.0048 1 01. 0.004.00 0.0 0.0 0.0 0.0 0.0 1.1 1.13 o1.26 0.00

1.00 0.0 0.0 0.0 0.0 0.0 0.0 1.356 1.35 1.10 "8 0.00

1.0000 .. 0.0 0.711 0.71! 0.71 0.004.00 0.0 0.0 0

__ .___0 0.0 0.16 1~ ::i -- 77-

0 0.0 0.0 0.0 1.9: 1.1 O.
.0 0.0 .0..0

-a -0 -. -1 -r 1 -

1.00 0.0 0.0 0.0 0.0 0.0 2.52 2.52 2.521 0.00
4.00 0.0 .0 0.0 0.0 0.0 2.46j 2.46 2.461 0.00

1.0 0.0 0.0 0.0 0.0 1.968 1.96 1.561 0.00
_ 1.00 _ _0.0_ _ 1.0 0.0 0.0 0.0 2.74 3.74 3.741 0.00

4.00 0.0 1 .0 0.0 0.0 0.0 .64 1.65 1.651 0.00

. . . . . . . . . . . . . . .,, - ... ...

-. 6---6- 0.2 ,0.0 0.X 0.0 0.' 2.47 -" Ol.tSA,; -: 0.00
__ 03 ____ ~ ~~C.0 ~.0,4-`ý.2"''.0.0 0.0 '. 0;0 03

___0__ ______ (1:_ 00

__ 2.50 ____ ___ 0.0 0.0 0.0 0.0___ 0.0 1.62 1.2 1.2 00

3.00 _____0.0 0.0 0.0 10.0 0.0 1.1 .21 .2 00
__ 4.00 _________ 0.0 0.0 0.0 0._00_.9 _ .9_10_00

__ 3.00 _____ 0.0 1.0 0.0 {0.0 0.0 1.53__ 2.531 2.53f 0U00
__ 3.00 _________ 0.0 0.0 0.0 0. 0. .7 .=! 117 .0

.10 A! . ' ''%00' '00 '00 ".00 ' 1.33 1.3'15~60
ta"~~~02 0. 00 04 00_________ ____________

0:24ýx~ 0.60. .:0 60' .0
______Ox 027 0:.2.~ 0.m

4.00 0.0___ 0.__0 0. 0 0~o .0 0.0 2.31 2.31 2.31 0.00
I____ 1 0.0 0.0 0.0___ 2.0__ 1.0 2.81 11.631 11.53 0.00

4.00 ____ ___ 0.0 1.0 0._00 _.02.7 3.7_.4_00

4.00_ _ _ __ __ _ 0.0 1.0 0. 0.0_0.0 1.70 2.701 2.70 0:00
- . 2.0 ____ 0.0 1. 0.J0. f o 0.0 91 5.9:7.9 0.000.0 3.0 __0g__

W-0_________ 0.0 5.S16 -g Q0
1.50___________ -0.0 1.2 0.0 :"0.9 0~4%.~ s.04 i OA3 8:;3fl ' 0.
0.67 0 11:~ 00:~;05 00 '04 .' . .19 17 Thl Ow 0.00 .



ated Wa~tr at Lesions ratue wis PrWrmt
-dea Scor Possibt& sad.... Score: Possibt* Ratio - Score poabe Ratio $core Posbe 3*5
1. 921 0.00 56.001 0.001 0.001 24.00 0.001 9.004 52.00 0.17 5.001 60.00r 0.08
1.101 0.00 56.00I 0.001 0.001 24.00 0.004 11.001 52.00 0.2l1 6.001 60.00 0.101
J. a2l 0.00 56.001 0.001 0.001 24.00 0.004 9.001 52.00 0.17 ~ 6.001 60.00 0.101
1.28i 0.00 56.00' 0.001 0.001 24.00 __O.G0o 10.00 5200 0.19i - 5.00r -60.00 0.081
.821 0 .005 --- 56.005 0.00i 0.001 24.00 0.001 10.00 52.~:00 0.19 8.070 60.00, 0.131

%.99 0.00 56.00:' 0.0 00 40 o 96 32.00 0.9 60 ".'1 '.1
3.20 00 0.0 00 0.00' a oo oo ~~ou .W .0 0~0 1.22 'r0S '-.0
3.09 0.00 0.00" 0 .00. 00 0. .0..00'0 0.? 000. 0.01 0.55 a'f.0~ :0.01

1.121~~~ ~~~~ I.001 00 40 .0 n 20 .0 .0 00 .3
0.812 0.00 56.001 0.001 0.00 24.00 0.001 0.001 52.00 0.001 8.001 60.00 0.013
0.891 0.00 56.00 0.001 0.00 24.00 0.001 0.00 52.00 0.001 5.001 60.00 0.061
0.871 0.00 56.00 0.001 0.00 24.00 0.001 0.00 52.00 0.001 7.001 60.00 0.121
0910~ .00 56.00 0.001 0.00 24.00 0.001 0.00 52.00. 0.001 7.001 60.00 0.121

0.92 0.0 p6.0 : 0.0 -"00 '4.9ý .0 ' .0 -- - 00 6.60 M'.60.00*W s- 4
0.1N 0.0 ' 0.00: 'ý'0:0 "''.0 00'4 ý.000"~~00G'''00 A

,3.06 0.0, 0.0 M00 . .0 ''.0 -~-00~ -. 0 00 -'- 0.0 *' 0.1 * 1 ' .1

1.261 0.00 56.001 0.001 0.001 24.001 0.001 0.00 52.nn' 0-001 6.001 60.00$ 0.101
1.3 0.00 56.001 0.001 0.00 24.00 0.00 0.00 52.001 0.001 7.001 60.00 0.121

3.5 0.00 56.001 0.001 0.00 24.00 0.00 0.00 52.001 0.o01 12.001, 60.00- 0.201
~0.71 0.00 5.0 001 00 240 0.0 00 5201 001 601 6 O 0.0

114 .0 56.00 0.001 0.00 24.00 0.00 0.001 52.001 0.00 16.001 60.00 0.210

1.06 0.00 56.00 0.00. 0.00 ' 00 ' .00 ... 0.005.0 ' .0 9.40 '0.0A .6

00.00 .0

2.2 .0 56.001 0.001 0.00 24.00 0.001 12.00 52.00 0.23 7.00 60.00, 0.121
261 0.00 56.00 0.001 0.00 24..00 0.001 11.00 52.00 0.21 "4.001 60.001 0.73T
161 00 56.00 0.001 0.00 24.001 0.001 11.00 52.00 0.21 6.001 60.001 0.101

3.741 0.00 56.00 0.001 0.00-- 24.00 0.001 9.00 52.00 0.17 44.001 60.001 0.731
1.651 0.0 56.00 0.001 0.001 24 001 0.001 10.001 52.001 0.191 16.001 60.001 0.27
2.45 '0.00: .. 56.00 .6 00 .\.0---k .0 5.00-' 0.20 42.0'-.6. ~ .39.'

3.81 '0.0 '' 0.0 ' '~0.0 'ýv.0i00 .&* 00 00'~ 4 4.~1-00 ~.0 92.Y

O. .00 56.00 0v.00 00 40 .0.0 5.0 00 89.0 60.0 : 013

1.521 0.0 56.001 0.00 0.001 24.00 0.00 0.00 52.00 0.00 7.00l 60.00 0.12
1.211 0.00 56.001 0.00 0.00 24.00 0.00 0.00 52.00 0.001 7.001 60.001 0.121
2.531 0.00 56.001 0.00 0.00 24.00 0.00 0.00 52.00 0.00 10.001 60.004 0.171

1.1 0.ýO-00 56.001 0.001 0.00 24.00 0.001 0.00 52.00 0.001 14.001 60.001 0.217

2.371 0.00 5600 0.001 0.00- 24.00 0.00 0.001 52.001 0.001 18.001 60.00 0.230

1.53 0.0 560 0.00 0.0 2.0 00 0 .00 52.000 800 6.0 03

.3.4 0.00 56. 001 0.001 0.00 24.00 0.00 0.00 52.001 0.00 18.040 60.00 0.301
2.70 0.005 56.001 0.001 0.00 24.oo 0.00 0.00 52.001 0.00 12.001 60.00 0.201
5.49 0.00 56.00t 0.001 0.00 24.00 0.001 0.00- 52.001 0.00 24.004 60.00 K0.10

2.0 .0 56.001 0.01o ~ -0.00 ~24.001 0.0 0.00 *.52.001" ' 0.00 18.001 60.00'-- 0.20i
3.801 0.00 06.001 '0.001 'z 0.001 2 .001 0.001. 0.'~001. '20.00'' 0.00 24.001 6-~40.00-t' 0.401

1.0 0,0 0.. .~.'~.0 ..~ .~0~ .~'~.0;i- -. 0 '0
-1---"0 "N._1,_



t ~ ~ ~ S H '' . . '~L'a~.. eart. Voll owAbdominal. Orgaiw
LI el at$* Score ::ýPossible Ratio Score Possible latio %core PossibleRtoocr'~Psil

'00 0.Oj 700 5.0 0.13, 21.001 64.00 0.331 5.00) 48.001 0.10 .0.0-

00 0.101 9.00 55.001 0.161 18.00 64.00) 0.281 0.001 48.001 0.00 5.00 4.0
00 0.081 6.00 55.001 0.11 16.001 64.00 0.25 5.001 48.00ý 0.10 26.00 48.001

-00 . 0.131 7.00 55.001 0 .T13 14.001 64.00 0.22 0.001 48.001 0.00 7.00 4 8s. 007

004Ol 0.10 ,: 8.20 550 0 1 92 6 . 0 " . 0 ' . 0 6 . 000 00~48.0
.00i 0.02: 2.39 0.00 0.04 . 5.07 -0.00 0.08ý 2.74 0.00 0.06.'ý 9.0i ' 0.0074 A

077 ' :0.01 ;-:1.071: A'A ' O0 '.0Z 2.27 0.00 0.1 Us2 0.00 00 ~40 ' 00

00 0.131 18.00 55.001 0.331 30.001 64.001 0.47 0.00 48.001 0.00 S.001 49.001
.00 0.08! 14.00 55.001 0.25' 6.001 64.00 0.09 0.00 48.00 0.00 22.00; 48.001
00 0.101 7.00 55.001 0.13 16.001 64.00 0.25 0.00 48.00 0.00 16.001 48.00'-
.00 0.121 6.00 55.00 0.11 24.001 64.00 0.38 0.00 48.00 0.00. 8.00 48.00
00o 0.121 7.001 55.001 0.131 14.001 64.001 0.22 0.00 48.00 0.00' 22.00, 48.00,

0C~~~ ~~~ 041~. 'w104 *.S .0'. 0*..'ý 19:: 181.00" 640 , '..8 00 ".W0 04 '~6.~ 80
~ .0. -'%53Z *'~.0 '0. '9.27 '"0.0 014 0.0 "0.0' OW, 00~ 's'78%""..:G'Mos

0 0.1 .~2.38 '. .0.00 '0.04- : 4.1 a. 000 0.6 Q.00 0.00 ~0.0W50. .3.2 '0 0.00. -I~''l'

001 0.101 7.00 55.00 0.13 24.0011 64.001 0.38 0.001 48.001 0.00 24.00 48.001
-00 0.121 14.001 55.001 0.25 18.00) 64.001 0. 28+ 0.001 48.001 0.00 20.00 48.001
-00 0.201 6.00 55.00 0.11 20.001 64.00 0.311 0.00 480 0.00 6.00 48.001
.00. 0.10) 12.00) 55.00 0.22) 12.00) 64.00 0.19 0.001 48.00) 0.00 10.00 48.001
.00 0.271 12.00 55.00, 0.22 30.001 64.00 0.471 0.001 48.001 0.00 22.00, 484.001

00 '0.16 5%0.2 55.00'' 0; 019 20.80 .64.00 0.3'.M 0.00 48.00: 0;00& W.'1.0 80

-003 ~ ~ -' ~40.03 '30 "'0.. "d 0.05k 1'ý~'0.0 '00'0..0, O.000
00 .12 40.0 5.0 0.3 2.0 640 .1 00 800: 0w.0 26.00~w 48.0

001 0.3 0.00 55.00 0.13 54.00 64.00 0.69 0.00 48.00 0.00 39.00 48.00
001 0.273 5.00 55.00 0.09 27.00 64.00 0.42 0.00 48.00 0.001 28.00 48.00!

00; 0.131 18.00 55.00 0.33 36.00 64.00 0.56 0.00 48.00 0.001 24.00 48.00
.00; 0.712 7.00 55.00 0.13 30.00 64.00 0.67 0.00 48.00 0.001 24.00 48.00
001 0.12T 9.001 55.00 0.16 22.00 64.001 0.342 0.00l 48.00 0.00 18.001 48.001

.001 0.17) 18.00 55.00 0.15 33.00 64.00 0.52 0.00 48.00 0.001- 24.00 48.001
001 0.123 5.00 55.00 0.09 22.00 64.00 0.34 0.00 48.001 0.001 24.00 48.00i

.001 0.301 20.00 55.00 0.36 33.00 64.00 0.52 5.00 48.001 0.10 36.00 48.00

001 0.20; 14.00 55.00 0.25 39.00 64.00 0.61 0.00 48.001 0.001 24.00 48.00
.00; 0.401 22.001 55.001 0.409 22.00 64.00. 0.3 8.00 48.001 0.01 26.00 48.00

.0~~..'"" 6.30 MMf~2~0''-- 500""I4-Ž23.0 '4;"~~05 Ž''.0. 48 W.00" ''0.777,0~0 ~48007797

.00.: '- .7-'f.8 .~0.0 -''.1 -- '9 .00 ' ..0.1 -'.67 '000 0 '15'.'.`0.0 '

. .0 00 5.0 03 30 64-0.00 0.2 5..00164- 08.00 0.10 360 4.

.00 .30 ".0 5.00 .30 42.0 6.00 .66 8.0 48001 .1ý 36.0 4.00



Katowo AbdomnlOgn ~fminal inM ans-s Right Ears. etbu
Score Possibte Ratio Sco.' Possible: Ratio Swoe Possible ' 5*5* seoreE PossIbLe A'stSi
5.00 48.001 0.10 0.00 44.00 0.00 3.00 40.00 0.08 0.001 40.001 0.00
7.00 48.001 0.15 0.00 "4.00 0.00 0.00 40.00 0.00 0.00! 40.0 0.00
5.00 48.001 0.50 0.00 44.00 0.001 0.00 40.001 0.00 0.001 40.010 0.00

26.00 48.001 0.54 0.00 44.00 0.001 0.00 40.001- 0.00 0.001 40.0 0.00
7.00 48.001 0.15 0.00 44.00 0.001 0.00 40.001 0.001 0.001 40. 00 r 0. 00

10.00:r: 48.00 0.k21 O''00-' 4.0~'00 ~ 0.0 "00 .2 " . 4.0'.0
V.00 0.00 0.1 Ig -0.00 0.r00 0.0 X.4 0.00. 0.103 0.001 00 .t

4.0 000 0.08 0,.0'." 00 0.0' .60r. ' .0 .2 . .0 O0

5.00 48.00 0.10 4.00 44.00 0.09 5.00 4.0.001 0.131 0.00 40.00 0.00
22.00 48.00 0.46 0.00 44.00 0.00 0.00 40.0 0.001 0.00 40.00 0.00
16.00 48.00 0.33 0.00 44.00 0.00 0.00 4.0 0.001 0.00 40.00 0.001
8.00 48.00 0.17 0.00 4..00 0.00 4.00 40.00 0.101 4.00 40.00 0.10

22.001 48.00, 0.46 3.00 44.00, 0.07, 0.00 400 0.001 4.00 40.00 0.10

24.00 t48.00 0.5 7.0340 . 012.0 400 07.05 0.0 4.0 00
20.004O 48.00l*`-. 0.42 5.0 44.0 0.1 1.0 400 0.0,.0 4.0 01

.3.4 - .0"s00 3zO 0'.:00' 004 .0 0 .:.., 0'01- "A". t000
26.00 48.00 0.54 4.00 44.*ý .00 0.0 0.00 40.0.0 000 400 00

24.00 48.00 0.50 5.00 44.00 0.11 0.00 40.00 0.00 0.00 40.001 0.500
28.00 48.00 0.58 0.00 44.00 0.00 1_ .00 40.001 0.03 5_ .00 40.001 0.10
39.00 48.00 0.813 9.00 44.00 0.20 0.00 40.001 0.00 0.00, 40.001 0.00
28.00 48.00 0.58 4.00 44.00 0.09 0.00 4.0.001 0.00 0.00 40.001 0.00

25.83 08.00 ' 0.12 46 3.001' ".00"""" 0.071 0'" .001 ' 40.001- 0.00 0""~.00 " 1 0.001 00
2.6 000 0.3 . .4~-':.03~ 0.03 1-~00 r'-:. 00 .0 ' .0 00

264.0 48.0 05a..0 0 000 000 40 40.00 0.10 0.00 40.00:, 0.'00
24.0 4800 0.5 0.00 4400ý 0.00 0. 00 40.00 0.0 0.00 40.,00 00

18.0 8.0 .3 400 4400GO 0.9 00 0.00, 00 .0 000 00

24.00 48.00 0.50 9.00 44.00 0.209 0.00 40.00 0.00 0.00 40.00 0.00
24.00 48.00 0.50 0.00 44.00 0.00 0.00 40.00 0.00 0.00 40.00 0.00

36.00 -48.00 0.758 12.00 44.00 0.27 0.00 40.00 0.00 0.00 40.00 0.100

24.00 48.00 0.50 6.00 44.00 0.24 0.00 460.001 0.001 0.00 40.001 0.00
26.00 48.00 0.54 28.00 44.00 0.64 0.00 40.00 0.00 0.00 460.00 0.00
30.0 '4.0t'o. $0.'£40 Z.S ~ 0 '£.0~~*600 ~' 4.0

IZ7 I I I_ _ __ _ _

24.001 ~ ~ C 7801 05 .0 "01 001 4.0ý 4.0 .0 00 001 00



Project' FT91 COMPLEX UVES' *-~ ~ '' mature *f. T4*t .

- 4/11/91 1 141 *S0 39.8 She 1361 4 1 4
Z/25/91 151 61.8 1____ 361 4 6

_____ 5/14/91 _____ 160 161.6 1361 4 4

5/22/91 _____ 169 1 ____ 0.7 1361 /# 4 C

6/6/91 179 _____ 3.6 _____ 1361 4 4 C

SE .0.6

4/191 142 aso 37.5 1361 6 7
4/25/9 152 __ _ 0.5 __ _ 1361 6 7
5/1__9 161 4__12.5 __ _ 1361 6 7 C
5/22/911 170 J42.7 1361 4 7 C-
6/6/91l IS0O 43.9 1361 4 7 C

MEAN 4.

4/11/91J 1 143 1 Rso 1 42.3 tSheep 1361 4 a
_____ 4/25/91 153 140.5 T ____ 1361 4____ 8 c

5/14/911 162 _____ 41.1 ± ____ 1361 4 a8 C

5/22/91{ - 171 _____ 40.5 L1361 4 a C
6/6/911 181 40.9 - L1361 6 a C-

MEAN 41. ___________________

iy91 7/1/91 1 182 aSO 40.7 Sheep~ 113 6 3 0
7/9/91 191 _____ 40.5 _____ 113 6 3 o

7/24/91 202 40.5 _____ 113 4 3 D
7/31/91 211 42.3 _____ 113 4____ 3 0-

1 8/8/91 218 45.5 113 43 0

7/1/91 1 184 NSO 45.0 She 113 4 4 D
7/9/91 _ 193 _____ 45.5 _____ 113 6 4 0-

7/2-4/91 200 39.5 113 4 4 0-1
7/31/91 209 40.7 _____ 113 6 6 0- 1
8/8/91 219 39.5 113 4 6 .

MEAN~~~~ .. .. .......~' ...

7/1/91 1 183 *so 41.8 113 1 4 4.2 0.
______ 7/9/91 192 4____ 1.1 _____ 113 4 6.2 0-
_____ F /24/91 201 _____ 40.2 _____ 113 6 4.2 0-1

7/31/91 210 161.1 113 4 4.2 -
8/8/911 220 43.2 113 1 6 4.2 0-i

MEAN ft



S h "1 3 6 1 - 4 D a ' mf U Pf~ . J oU\ ' t ~ . . . 2 . . " ' - " " . ~ . . & f t I S l" - . I O S ( .
-1361 -_ C-1 "1.50 340.00 1781.50 1.11 0.85 1.96 2

______ 136 C-1__ _______ 392.50 270.50 663.00 1 0.94 0.65 1.59 _ 2
1361 ____ ____ C____/2_ "3.00 296.50_ 739.50 1.06 0.71 1.78 __ 1 3.5c

- ____ 1361 4 4 C-1/3 497.00 320.00) 817.00 1.22 0.79 2.01 __1 4.0c
1361 4 4 C-1/4 312.00 187.00 499.00 0.72 0.43 1.14 1 4.0c

-a-.-.-. ~ ~ ~ .+-...,.'.y.. >59.S2 126.16 0.1 .& 03 '>-. ..* Cry
\ .2&62.%: .56..42 -4- 0 0.07 F . & . " .1!

Sheep2L 1361~ 4 ~ 7 C-1 318.00 388.00 706.00 0.85 103 1.88 2
_____ 1361 4 ___________ 256.50 275.00 525.50 0.63 0.65 1.298 60
____ 1361 4 7 C-1/ 256.50 264.00 520.50 0.63 0.65 1.29 2_ 40
____ 1361 4 7 Ci3 248.50 245.50 494.00 0.58 0.57 1.16 __1 3.0c

1361 4 7 C-1/4 1252.50 241.00 493.50 0.58 0.55 J 1.12 2-

.... ....... ... .. ..... 51 9 ~' ~ ' ~8879. :;, .3... - 0.71

Shet 1361 4 C-1 516.00 520.00 1036.00 1.22 1.23 2.45 2
_____ 1361 4 8 C-i 380.00 281.00 661.00 0.94 0.69 __1.63 2

1361 4 a C-1/2 309.00 243.00 552.00 0.75 0.59 __1.34 2

1361__ 4a- C-1/ 220.00 242.50 462.50 0.54 0.60 1: 1142

Sho 113 4 3 0-1 244.00 169.00 413.00 0.60 0. 42 1.01 1 4.25
113 4 3 0-1 221.00 166.50 387.00 0.55 0.41 0.96 1 2.50

- 113 4 3 D-1/ 193.00 1I.4.00 3MA.0 0.43 0.36 0.83 1 1.50
_____ 113 4 3 0-1/3 274.50 197.00 471.50 0.65 0.47 1.11 1 1.25

113 1 4 3 D-1/4 232.00 173.00 405.00 0.51 0.38 0.89 1 1.25

S~p 113 4 4 0-1 234.00 171.00 405.00 0.52 0.38 0.90 1 1.50
113 4 4 0-1 255.00 192.00 447.00 0.56 0.42 0.98 1 1.33
113 4 4 D-1/2 215.00 154.00 369.00 0.54 0.39 0.93 1 3.50
113 4 4 0-1/'3 237.00 159.00 396.00 0.58 0.39 0.97 1 2.00
113 4 4 0-1/4 224.00 166.50 390.50 0.57 0.42 0.991 1 3.75

-- -~.G 18S " -~ -'>05 -~ -,G0 -~.> 0.9 -- - .--------2M

M M65~~ M" .4.i~;'~oo ~ z -;>0.51

Shtv 113 4 4.2 0-1 217.00 158.00 375.00 0.52 0.38 0.90 13.00
113 4 4.2 0-1 2463.50 174.50 418.00 0.59 0.42 1.02 1_ 1.0

____ 113 4 4.2 0-1/2 205.00 147.00 352.00 0.51 0.37 0.88 1 2.50
_____ 113 4 4.2 o -1/3 237.00 180.50 417.50 0.58 0.44 1.02 1 3.00

1 13 4 4.2 D-1/4 273.50 208.00 481.50 0.63 0.48 1.11 1 2.50
.. .. .;ýs2o 0: 1-""M 9- .4 3.. 6-»09 a.- IM MM L ý 0? .- 300

.4.' M61

si>.- - -- 4.79> ~0.4~-»'32.5 .0.0 0.0 - .04- >~ ~0.27



Morbidity~ Morbidi ty severitvy of 5;nur Adju~sted
ILP IatiSurv. TOS hmrs TOO am. Cob PwAMia.* me5 pr Smthor. Corcn.Ait Cevub.Ali Ito 'Index Index
.96 i 2 __ _T 46-. 1 0.0 0.0 0. 0.0 0.0 2.67 5.35 5.101

.59 1 2 __ _ 34 1 0.0 1.0 0. 0.0 0.0 2.74 7.48 7.431

!.O~l 1 4.00 _ __ 0.0 1.0 0. 0.0 0.0 2.70 3.70 3.m0
.14 1 1 4.00 0.0 0.0 0. 0.0 0.0 2.87 2.871 2.871
.70 2.-30 <16 ___ 0. 0 0.400 00 00 .2'A. 46
.35 0.29 - 8 0. 0 Q* -0.01 0.0 0.0 5 5'7'~177 9 1.77

.16 :0.13 00 0.2 0. . . 00'",O.80 0.79

.as__ __2_ISO 0.0 2.0 0.0 0.0 0.0 2.7 949 9.401.

.29 1 4.00 _____0.0 0.0 0.0 0.0 0.0 1 2 1.2.721

.28 2 24 1 0.0 j3.0 0.0 0.0 0.0 2.33~ 10.66 10.661

.16 1 1 3.00 0.0 1.0 0.0 0.0 0.0 1.78 2.78 2.781

.121 T 2 Jj 120 0? 0.0 1.0 0.0 0.0 1 0.0 1 2.051 6.101 6.101
.3S -.40 '~ 63 * 0. 14 .0 0.0 . 0. .).~ 61 6.15

.3 .1 7' ' 0.0 1.1' 0.0. 0.0 0.0 0.Z1'.5 3.95
.1.' " .3 3 00 0 00 .0 0.0 0.1 W"7m. 77 '1. 77

0 .0~ 1. 1__ _ _ 1 . .
.5 2 201 [0. 1. 0.0 2.0 1.0 1 3.T71 7 14.241

.63] 2 1310.0 1.0 0. 0.0 0.0 3.361 8731 8.:"8
.34___ 1___ 2 [0 0.0 .0 0.0 -0.0 1 0.0 35" 10.0 10.351

.14 2 j ____ 1 =0.0 :3.0 0.0 10.01 0.0 2.351 80.7 10.351

.47] 2 54__ 1 0.0 2.0 0.01 0.0 10.01 2711 9.163 9.1631
- 20T 0. 0:f 1.6 0.0: 0.4A 0.2 2.9 'YIO.99~.50 ___ 0.9 .0.0, 09 '. 0.44 .2: 7 ".2.64
.92 0.0-----ii----~-- . 0.49 0.Z .0<42 11

i.3- -. - .2

.01 ___ __.25_ 0. 0. 0. 0.0 0.0 0.08 0.08f 0.08L
1.96 1 2.50__ 0.___ _____ 0 0. 0. 0.0 0.0 0.05 0.054 0.051
.83 1 __.___ 0. 0. 0 0.0 0. 0.0 0.153 0.13 0.051
.11 1 1.25__ 00.0.0 0.0 0.0 0.00 0.001 0.001
.89 1 1.25__ 0.0__ 00.0 0.0 j 0.0 0.47 0.47 0.471

.96 ' L15~0 0-.0 0. .. 0 0' ".'' " .5 01 "01
.11 1.28 'v" 0.0' ' '0. 0.0 ________________

.980 1 1.33 0.0 0.0 0.0 0.0__ 1.50 0.2 0.29 0.0.19 _

.3 I 1 13.5 0.0 0.0 0.0 0. 0.00.1_010_.1

.93 1~ ~ 3.5 0..- 0 0 .0, 0.0 -. 0 -. 0.2 0.29, "0.09
.9___1 __2.00 0.0 0.0 0.0 0.0 0.0 0.23 0.3.2

._____1_3.75 0.0 0.0 0.0 0.0 0.0 0.28 0.28 0.28

.04 ' ' ,Z'". "113 0: .0 0.0700 ~ '~o~; ~o '00

.02 ~ i'3.~0.50.'" 0.0 0. ~'"0.0 .0.0 ~ 0.0 "' 0.02 4 0.12 i'" 0.031

-0 1__ 3.00 0.0___ _____0.0 0.0 0.0 0.0 0.12 0.12 0.12

As8 1 2.50 _____1____ j 0.0 0.0___ 0.0 0.0 0.0 0.18 0.18 0.05
,02] 1 3.00 0.0 00 0.0 0.0 0.0 0.14 0.14 0.141
.11 1 1 2.50 1 0.0 1 0.0 0.0 j 0.0 0.0 0.301 0.30 0.301
199 -' '3.00.:'~~ . ~''.' .~'~W' oi~*.a

.10 . ~ '~ ~~ 00 0. "* - '.0k ".. .0 mc00 -" .0 .~#0".07 0.09
,04: 0.27 O . . .0' 00 . 0.03 ''-0. 0.04



AdJuste;d lawig fs~ rectures.'s '"" Pbswot/Lery N1t~SL 56orePossble 311. ate Pssibl "lele '~core Possible 7 setio .tct.*&os7l*
5.101 O. 5.0 .r1 00 24.00T_ 0.00, 12.00i 52.00 0.231 22.00 60.00
7.481 0.0-0. 56.00! 0 ~. 0.001 24.001 0.00 11.00 52.001 0.211 14.00 60.00
4.121 0.00 56.001 0.00 0.00 24.001 0.001 12.00 52.001 0.231 16.00 60.00
3.701 0.00 56.001 0.001 0.001 24.001 0.001 12.0-0-r 52.001 0.231 16.0 60.00
2.871 0.00 -56.00 0.001 0.001 24.00 0.00 12.001 52.001 0.231 22.00 60.00
4.65 0.00-56.0 "0.00 0.0 2.00 a- 7.OF 11.60 'SZ.0 W. owmtkw'' d00ý
1.7" 0.0 .0 p.00.00.0 -0.00949 . ' I0.00' :0.45 :: 'M"0.00 0.01 3.a

9.9 0.0 560-00! 00 40 .0 .00;n 520 M01- 0.00~ 60J 6.01.2 .0 5.01 .01 .0~.0000 0.0.0 0.1 52.0.00:00.'5.001 60.00i1*"
10.66 0.00 5601 0.001 0.00 24.00 0.001 0.001 52.00 0.00 16.001 60.001
2.78 0.00 56.00 0.00 0.00 24.00 0.00 0.00 52.00 0.00 12.00 60.001

6.0 0.00 56.00 0.00 0.00 24.00 0.00 3.00 52.00 0 .06 16.00 0.001 t
2.7 0.00 ~56.00 0.00 .0.00W '24.00' 0.00 0.60, -5. 00 0.001 12.6W 60. -l

64.24! 0.00 56.00 0.00 0.00 24.001 0.00 0.00 52.0Wl 0.061 22.00. 60.001

3045 . 009500 0.00!: 0.00!. 2.00! M.00", 0.0 5200' 0.0 6.0 6000___
9:.73 0076.0 00 00 40 0.00 0.0 52.00. 0.0 1.01.00 ___9.99 .00 5.00' ' 0.0 0.00 Z4.OG '0.0 '. : -5.0. 0.01 2.1.60.12.64 ~ ~ ~ ~ ~ ~ ~ O -.0~ .0-~.~.0 00 -. 0 -' 0.0 W .. 6.34 0' M.0 0.0 1.w ~. __

14.21 0.00. 56~.00 .. 0.001 - -. 00 24.W~e O, .00 O.4.0 52~ .0 0.00 22.W 60.00
0.081 0.00 56.00 0.001 0.00 24.00 0.001 0.0 52.00 0.00 40.00 60.00 C
0.05 0.00 56.00 0.001 0.00 24.00 0.00 0.00 52.00 0.061 3.00 60.00 I

10.05 0.00 56.00 0.00 0.00 24.00 0.00 0.00 52.00 0.00 3.00 60.00
0.00 0.00 56.00, 0.001 0.00 24.001 0.00 0.00 52.00 0.001 0.00 60.00 C
09.97 0.0 5.0 0 .0. 0.ow 24.00l 00 0.0 52.00W 0.001.0 600

0.1 ' 0.0 000 00.0 0--'.0. oo: :. 34: .00' M~ q.4.. 0.00ý 143, 0

0.19 0.00 56.00 0.00 0.00 24.00 0.00 0.00 52.00 0.001 4.00 60.00
0.10 0.00 56.00 0.00 0.00 24.00 0.00 0.00 52.0 0.00 3.00 60.00 __

0.29 0.00 56.00 0.00 0.00 24.00 0.00 0.00 52.001 0.001 7.00 60.00
02 0.0 56.00 0.001 0.00 24.00 0.00 0.00 52.00 0.00 8.00 60.00

0.281 0.00 56.00 0.001 0.00 24.00. 0.00 0.00 52.00 0.00 4.00 60.001 I
"'0.22 O'-0.0- .56. -v~~.0 00'~4 4 .0~ .00;5.0 M MO.D:

0.129 .00.5600 0.000.0 24.00 00 0.00 5.0 00 70 00

00 0.0 56.00 0.00 0.001 24.00 0.00 0.00 52.00 0.00 3.00 60.00 __

0.10 0.00 56.00 0.00o 0--o.00~ 24.00 0.00 0.00 52.00 0.00 3.00 60.00W _

0.30 0.00 56.00 0.00 0.00 24.00 0.00 0.00 52.00 0.00 0.00 60.00 __

- ' 0.23 '0. 0 ' ' 5 . 0 " .00.00 10 - ~ Z ~ 0 .. - * 0 0 0 2 0 ' % * 0 0 0
0.0 56. 0 ' .00 " V 0.00 '< -O.oo 240.0 ' 0.00 z ~ ~ 6.00 "S " .00 ' O' .0 S~~.W - 60.00

0.041 .. 0.00 0.0 24.00 ~'-00 -.. .00--. 0.00 .0.0 5200 '--.W 0~ - 4.29 60.00



La * ' X~ Traiwe . LM Notr I' ' iOkW Abdomi
P~:Pamlbt*i U. : Posi L., :' 1, Awoe, PouibtCL Ratro Soe Possibte n at Soe . Pt@ss

60.00 0.371 18.00 55.00 0.33 60.001 64.001 0.941 7.001 48.001 0.1% 26.00 Ck
60.00m 0.231 20.00 55.00 0.36 56.001 64.00 0.88 5.001 48.001 0.1c 36.00 4.1
60.00 0.301 20.00 55.00 0.36 56.001 64.00 0.88 6.001 48.001 0.13 39.00 Qk
60.00 0.271 18.00 55.00 0.33 56.001 64.00 0.88 6.001 48.001 0.13 42.00 Qk
60.00 0.371 18.0 55.00 0.33 52.001 64.00 0.81 1 8.001 48.001 0.17 42.00 4

60.00 0.31 IL ', ~I .o0~' '-~ 034 '6.00 64.0 0.8 640 48.00 O ' 70
0.0.0 .0i "-0.o'0 0~25 .~ .00 0.4''O.4 .00 '0.A4 '"~

0.0 0.3 ~ .9 s."'.G .1 12. ~ .000:;MM 0.02 050.0 '0 . .7 ".(

60.001 0.271 22.00 55.00 0.401 52.00: 64.001 0.81 9.0 48.001 0.1 42.00 4
60.001 0.081 12.00 55.00 0.221 39.00 64.00 0.61 0.001 48.00 0.00 39.00 4
60.001 0.13 18.00 55.00 0.331 36.00 64.00 0.56 5.001 48.00 0.10 36.00 4

60.00T 0.251 7.00 55.00 0.131 39.00 64.00 0.61 0.001 48.00 0.00 24.00 4
60.001 0.27 6.001 55.00 0.11l 39.00 64.00 0.61, 1.0 48.00 0.33 28.00 I4

60 '0.19: W:7777US00 02 '100 6.00 WIN4~ '60 "800Vi 33.W0" I
0.0..006 *6. ,ac0' 0 .1 ' '62' '.0 0.10 "''.57"~00 0.1 , \1 7.56 "~

- 0.0 0' 004 o3.*- W, 0.00. " lx:.0 2.8 . 000 004 '30 0.0 '00,4.3
60.0 037 0.0 5.00 0.3 6.00 6400 0.94 9X.0 48.00 019 39.00

60.00 0.671 40.00 55.00 0.73 42.00 64.001 0.661 9.001 48.001 0.19, 39.0f 4

60.00 0.121 36.00 55.00 0.65 36.00 64.00 0.56 5.00~ 80 0.10! 26.001 4c
60.00 0.101 14.00 53.00 0.25 39.00 6400 0.611 0.00t 48.001 0.00. 30.00 oo--4k
60.00 0.301 24.0 550 ." 42.00 64.00 0.66 8.001 48.001 0.17 39.00 414
60.0 0.31 ~30.0 5500 '056 "3.80 '6.0 '068 ' 60.00 00 7M 77.13:m 34.'00" -u
+:+0. 02 U4 ' ".00 0.2Lm21 m':9.39 0.00 0.1 Is 3.67 000 ~0.5x'579 C

0.1 :'51 ~.0~.0.09 W.0 00~ .7". 16 .0 ~ 0 .: a:

60. 00 0.00 0.00 55.00 0.00 0.00 64.00 0.00 0.00 48.00 0.00; 4.00 4f
60.00 0.05 0.00 55.00 0.00 0.00 64.00 0.00 0.00 48.001 0.00: 0.00 41
60.00 0.05 0.00 55.00 0.00 0.00 64.00 0.00 0.00 48.001 0.00, 0.00 /At
60.00 0.00 0.00 55.00 0.00 0.00 64.00 0.00 0.00 48.001 0.00' 0.00 4L
60.00 0.081 0.001 55.00 0.00 14.00 64.00 0.22 0.00 48.001 0.001 8.00 4f

60. 0.0 ~".00~'S5.0 . 0.0 280~6400 .04 "0.0 .eLM: 48. 00 OL. . "4x"'4

60.0 .1 600 5500 0.1 .0 6.0 06 0.00' 4.0 00 .0 4

60.00 0.013 0.00 55.00 0.001 6.00 64.00 0.09 0.00 48.001 0.00 0.00 ZE
60.00 0.07l 3.00 55.00 0.051 10.00 64.00 0.016 0.00 48.001 0.00 0.00 4E

60.00 0. 12i 0.00 55.00 0.00 0.0 64.00 0.06 0.00 48.001 0.00 0.00 4k
60.00 0.130 3.00 55.00 0.005 8.00 64.00 0.13 0.00 48.00 0.00 0.00 4E
60.00 0.051 0.00 55.00 0.001 10.00 6.001 0.001 0.00 48.001 0.00 0.00, 4E

60.0 00 0.050.00 .0 6.0 640 0.09 0.00 48'.00 0.0 0.0%

60.00 0.00 0.00 55.00 0.00 3.00 64.00 0.00 5.001 48.001 0.100 700
~.60.00 0.00 3.00~ 51.00' 0.5 80 ".W 0..13 0 ' .00 48.00 0O.0 0.00 4

6 0.00 OO 0.0 0 5'- tL 3,~ .00 0.020'"3.8~ 0.00 ".0 0.00 0.0 1AS00 2.40.00 ' 0.0 0 Q4~¶ ~'
60.0 0.02 0.00- - *.00 '0.00 1.08' 0.00 0.09 0.00 08. 0 0 IFE M 0.02 41l~



Llosi Abdominal orwmw Sol Id Abdom trLotrg&an: RItght Ear& Left Ears.
tort,. Possible Rai cr hsbo ai Score'": Possible 'ato Soew Possibleo: ha
$.00 48.001 0.541 T.00) 44.00 0.00 5.00 40.001 0.131 0.00 40.001 0.00

S.00 48.001 0.751 0.00 " .0o 0.2W1 0.001 40.001 0.001 0.00 40.001 0.00
?.00 48.001 0.881 1.00 44.00 0.091 0.001 40.001 0.001 0.00 40.001 0.00
?.00 468.001 0.77 6.00 00 6 .00 0.14 1001 40.00 ' 0.031 0.00 40.00~ '0.00

?.0O 48.001 Kim8 9.00 4400 0.209 0.001 40.001 0.001 0.00 460.001 0.00
3.00 480".8..00 0.77 0.0 0.00 "'.0100 0 .40.0.00 0.0M

1.0 4800 .75 20.0 4.00 0.45 0.00 40.00 0.0 0.00 40.00 00
S.63 480 0 05 50 0 00.34 0.0 400 0o.00 000.0 00

?.00 48.001 0.58 9.00 4400 0.209 0.00 40.001 0.001 0.00 40.001 0.00

P.00 0a.00 .0.816 0~.00 .. .0 0.018 0.00 40.001 0.001 0.00 4 0.0-0 0.0

5.00 48.00 0.851 40.00 44.00 0.09 5.00 40.001 0.03 5.0 4.0 0.13
6.00 43.001 0.75 15.00 4..00 0.271 0.001 40.001 0.001 0.00 40.001 0.00
1.001 48.00 0.54 28.00 44.001 0.64 4.001 40.00O 0.100 0.001 40.001 0.13
3.00 48.0 0.63 280 :..01 .64 0.001 40.0 001500 40.00 .0.1
r.00 48.00 0.81ýý 150 40 .4 000.00 0.00 0.0 400.0

AM04.0 07 1.0 4.0 .0 '.0 4.0 '00 30*06 40i.00777 MR0.0
iJ93 0.-00 - 0.12 104 0.-00 0.2* & 2.59:: 0.00: 0.06o:ý 0'.,4 o''ý .0.0 ...4 0.0

?.00 468.001 0.081 0.00 44.001 0.09 0.001 40 .001 00 0.00i 40.001 0.13
5.00 48.00 0.751 02.00 ".00I 0.271 5.001 40.001 0.100 0.00: 40.001 0.00
3.00 48.00 0.541 0.00 44.001 0.601 2.001 40.001 0.05 2.001 40.001 0.03
3.00 48.00 0.00 08.00 44.001 0.601 0.001 40.001 0.00 0.00. 40.001 0.13
1.00 48.00 0.17 05.00 44.001 0.001 0.001 40.001 0.00 0.a400 0.02

;.5 .' .0 007 *.' .0 ~ .0 " .0 0.8 0.0 I~.0 0. - .-7 0O

"W :48.0 0.60.00 0.00 .0 2.00 40.00 0.05 2.00.00 00
i,79 .;0.00: 0.00 0.00:44.00 0.00 02.00 40.00 0.0. 0 .0 4000 0.0

E.59 480 00 0.00 440 .00 0. 00 400 0.00 0.00 4 . 000
.0 80 00 .0 40 .0. 0.0 40.00 0.0 0.00 40.00 0.00

0.0 0.3 '0.0 ~000 ~ 0.89 4~0.00 ""0.00 '- 0.01 10 - .0
6.00 48 .00 '.0.081 -0.00 -""~.00 0.0 0.0 .~ .00

).00 48.00 0.001 0.00 44.00 0.00 0.00 40.001 0.00 0.00: 40.001 0.00
1.00 48.00 0.0 0.00 4400 0.00i 0.00 40.001 0.00 0.00, 40.001 0.00
).00 48.00 0.00 0.00 44.00 0.001 0.00 40.00T 0.00 5.00 40.001 0.03
.,001 48.001 0.001 0.00, 4.00 0.00 0.00 40.001 0.00 0.00 40.001 0.00

'.000 748.00 01 0.0 4.00 0'*1 001 4.0 .0.4001, z00 0.0
.400_ -.0 003 '".00 004.0 ~ vi" 00''.~00 700 ~.4

1.3 '.0 .. 7. .00 ..0. 0.00..o or:"-'.-- 00 ''! 0.00 '00'"-2.4'.

1.00 08.00 0.031 0.00 0.00 ''0.00 " 0.001 40.00 '0.00 0. 41. 0.001 0.0

1.0 480 .0 .0 .0 0.0 000 0.0 0000C-8..01 00



I

PATHOLOGY UNXSNEE1
Projwct:.. F .CM4PLEX UA'VES - hatue ff T4

Date ShanimL O tn. IW.. kg. Spec Ie as HaSv~.No f T.
FY91 7 /2/91 i 185 ,so 46.8 sheep 227 4

S 7/0/911 194 45.2 227 4
7I/2/•j1I I 205 41.6 227 4

S /_/9_0_ 214 41.6 22?
221 40.9 227 4

MEAN __________ _________

so 2.6__ _ _ _ _ _ _

SE -;1.2

7/21911 1 137 * So 41.6 j sheep 227 4
7/10/911 196 43.2 j 227 4

237125/911 2 41.6 ! _ 227 46
821112 22- 48.4 I _I227

8/9/911 222 41.6 227 4
MEAN ____________. ~ 4*

SD _________________ 2.9

7/40.9 S 186 RSheep 227 4
_____ 7/10/91 195 3S9.5 227
____ 7/_25/91 204 _ ___ 40.2 j227 4

[8/1/91 2131 40.71 _ 22714
______ /9/91 223 j 41 J227j 4

I I

-" '•EA N. . : . . .1. .:- 1.. .-. ,. .:.. . •-:.;. , . .. ;:... .:, ....SD.n-1.6.I..... I

F91 7/3/91 1 188 RSO 42.7 Sheep 454 4

7/11/91 197 41.1 454 4
7/24/91' 20a 40.7 454 4
8/2/91 217 43.2 454 4
8/13/911 224 43.2 454 4

X' v

_____ 7/3/91 1 190 RSO 42.7 S 45 4
7/11/91 199 _ ___ 40.7 4S4 4

____ 7/26/91 206 41.8 454 4
8/2/91 215 44.1 _____ 454 4

8/13/91 .225 42.3 454 ___A _I

I 7/3/91 1 189 iSO 43.9 Sheep 454 4
______ 7/11/91 198 41.8 _____~ 4S

72/1207 42.0 454_ __ _

8/2/911 216 45.0 454 4
8/13/911 226 39.8 454 4

S9. ` ."1. .S.



Mature of Test Lwug WeIgts
ak.Spec ies ýCharge.g.: 009i 1?. Rage, ft: Conf isg R LL. M." Rtp UP I7LP FatISWuV.
.8 Sheep 227 Is 3 0.1 24.8.00 163.00 411.00 J0.53 0.35 0.88

.2 227 4 3 D-1 1239.50 166.00 405.5010.53 0.37 0.901

.6 227 4 3 D-1/2 J251.00 180.00 431.00 0.60 0.43 1.041

.6 227 4 3 0-1/3 282.50 200.00 482.50 f0.68 0.48 1.16 1

.9 - 227 43 0-1/4 257.00 189.00 446.00 0.63 0.46 1.09 1
.2 2,6 1?9Y.60 435.20 0.59 0.42 ____

A6-- 16.31 15.53 30.6 .0 0.06 '0. 12'
.2 ___ .9 6.95ý 13.86. 0.0 0.03 .1'0.05

.61 Sheep 227 4 I 4 0-1 262.00 184.50 4"6.50 0.63 0.44 1.071

.21 ___ 227 4___ 4 D-1 1260.00 1192.00 452.00 0.60 0.44 1.051
.822- 4 1 4 D-1/2 280.00 j241.50 521.50 0.67 0.58 1.25 1

.4 ____ 227 4 I 4 D-1/3 1252.00 I190.50 "42.50 0.52 0.39 0.91 1

.61____ 227 4 4 D-1/4 225.50 166.50 392.00 0.4 0.40 0.94

.3 - ---- 5.0 "9.0 450.9 0.59 04 .10

9 .... '19.84 "27.90 462 > .6 0.06 '8 4
3 ~ ~ ~ ~ ~ ~ ~ ~ ~ a _____________ ________ 88 248 20.67 0.03:: 0.03 '0O

.9 Sheep 227 4. 4.2 D-i1 222.50 161.00 3a3.50 0.54 0.39 0.941

.5 227 4 4.2 0-1 If226.001155-50 381.50 0.57 0.39 0.97 1

.2 227 4 4.2 0-1/2 305.50 204.00 509.50 0.76 0.51 1.27 1

.7 227 4 4.2 0-1/31 .0200.004"1.00 0.59 0.49 1.08 1

.1 227 4 4.2 0-1/4 J265.5 I2400 469.50 0.60 0.46 1.06 11
.1.252.1D0 184.90 -437.00 0.61 .0.45 SAC6'~ '

8 . ' ~34.3Z 2.6 539 '09 0.06 o'013

-____ .15.35 .10.94 241.7?7 .0 0.02 04 06"i -

.7 Sheep~a.. 454 4 3 D-1 287.00 150.00 437.00 0.67 0.35 1.02 [

.1 454__ ____ 4 3 0-1 240.00 160.00 400.00 0.58 j0.39 0.9? 1
. ___ __5__ 4 37 D-1/2 409.00 198.50 607.50 1.00 0.49 1.49 1

.2 454 4 1 3 0-1/3 371.00 217.00 588.00 0.86 0.0 136 1 I
.2 ______ 44 .~ .1 3 0-1/4 385.00 203.00 58.0F.9- 4

- '3.5 1.0 43.65 0.0 0.03 .1F

7 Sheep 454 4{ 4 0-1 212.00 198.00 410.00 [0.50 0.46 0.96 1
74____ 4544 4 D-1 246.50 24.0.00 486.50 0.61 0.59 1.20 1f
a4 454 4 . 4 0-1/2 264.00 338.00 602.00 j0.63 j0.81 1.44 1

1 ___ 454 4 0-1/3 237.50 166.00 403.50 0.54 0.38 0.911 1
3 454 4 -0-1/4 232.50 188.50 421.00 0.55 0.45 1.00 11

Sheep 454 _____ T. 2 0)-1 368.00 202.50 570.50 0.84 0.46 1.301

____ 454 ____ 4.2 -D-1 378.00 253.00 631.00 0.90 0.61 1.51 1

D ____ 45____ ____ 42 D0--1/2 1808.00 262.00 670.00 0.97 0.62 1.60 1

458D13 5.540 200.63 4571017 0.57~' 0.8 10.251

........ ý36.46:m I 12.0 4.5 0.09 0.0%



Marbidity.jZ ,~'' Morbidi !I So~rniwof.,ntj AdJusted

1 j1.50 _________ 0.0 0.0 0.0 0.0 0.0 0.831 0.83 0-.8-3
1.5_1_.0 0.0 0. 0.0 0.0 0.611 0.611 0.61 _

1.00 1 0.0____0.0_ 0.0 0.0___ 0.0__ 0.771 0.77 06

100 j 0.0 0.0 10.0 0.0_ 0.0_ 0.691 0.69 0.69
3.50 10.0 0.0 10.0 0.0___ 0.0 0.701 0.70 0.70

2 0.9 0,0 0.A 'a 0-o ._ 010

1 3.7150J_______ 0.0 0.0 1 0.0 0.j. 0.386 0.36 0.36
'2A 3.50___ 0.0 0.0 1-'0.0 ''0.0 0.0 0.531 0.>*Z 0.53

1 0.540 ________ 0.0 *.0.0 .0.0 0.0 0.0 ' 0.0731 L07.43 0.43

1 2.00 __________ 0.0 0.0 j0.0 0.0 0.0 0.411 0.61 0.69__

1 2.50 0.0 0.0 1 0.0 I0.0 0.0 0.501 0.50 0.37__

.8 * 0.0 0.0 00 0.0 0.58 . 7.-.

0.76 0. 0.0 0.0 - 00.0 .'0.13 0.4O10 .414...

"3.0.3 ' 0.0 '~' 0.0 " 0.0 1 0.0 - 0.0 0.506 0.5 '0.36'

1 .00.0 0.0 0.0 0.0 0.0 0.721 1.81 0.682_
22 0.0__0.0 0.0 0.0 _____0.___.0 .6
3.750 1 0.0 0.0 1__ _ 0.0 _1_0.0 0.0 0.571 57 10

¶ 2.750.0 0.0( 0.0 0.08 0.0,;54.3 .3 _

1 .0 4050 0.0 0.0 0.0 0.0 1.81[ 1.801 .8
- ~ 1.50 0. .0 0.0 0.0 0.0 1.17~ 1.69 1.57

2.75 0.0 0~ .0~ 0.0 0.0 1' .. 73 1.73 0.73~
.. .503 0~.0 ' 0.0 '0.0 '~0.0 ' 0.0 1.N:<01 1.0 1.8'0.1

31 0.0 0.0 0.0 f0.0 0.0 1.769 1.769 1.64
1 125 ~0.0 0. 0.0 0.0 u01.9 1.: 16

1 3175 0.0___ 1 0.0 0.0 0.0 0.0 1.261 1.76 22
1 3.00 7 0.0 0.0 0.0 0.0 0.0 1.69 1.69 1.64

¶ 1.250 ________ 0..0 0.0 0.0 0.0 U.___0 1.36 1.36 1.36
1 .75 1___ 0.0 0.0 0.0 0.0 0. 1.25 2.25 1.24
3 .00 _____0.0 0.0 0.0 0.0 _____ 1.69 1.516.5

1 3.500- 0.0 0.0 0.0 0.0 0.0 1.39! 1.19 1.319

4.50___________ 0.0 0.0 1 0.0 0.0 0.0 1 1.571 1.57 1.57(

... ...................................................

. ~ '"c'~ ~~0.0*~ .0 -' "~~0G ~ ~ .~ q.W,.' 5.0
.0 2 _ _ _ 0.6 0_. -0_ 1 ~I



Iusted Exter at LesiO - Fractur ns . .... .Pharyrn/Lary x
Index Score Possibt* Noratio Store Possibte Ratio Score Possibte Ratio Scorem Possible Ba
_O .a3l 0.00 56.001 0.00 0.00 24.001 0.00 9.001 52.001 0.171 5.001 60.00 1

0.611 0.00 56.00o 0.00 0.00 24.001 0.00 0.001 52.00 0.001 5.001 60.00 C
0.671 0.00 56.001 0.00 0.00l 24.001 0.001 0.00 52.00o 0.001 4.00, 60.00 c
0431 o0 56.001 0.00 0.00 24.001 0.00 0.00 52.001 0.0 3.0 0 . c
0.741 0.00 56.001 0.00! 0.00, 24.OC 0.001 6.001 52.00 0.121 4.00 60.00 C
0.66 0.00 56.00. 0.00 0.00 24.00 0.00 3.00 52.00 0.06 :4."2 60.00
0.15 I00 .0.00 0.00 . 000 0.00 4.24 0.00 0.08 0.84 0.00 C
0.07 0.00 .0. ooo 1.90 0.00 0.0,0 00;37. 0.0- 00.38 0.00 56.00 0.00 0.00 24.0.0 0.00 0.00 52.oo 0.00 8.00 60.00 .

0.701 0.00 56.00 0.00 0.00 24.00 0.00 0.00 52.00 0.00 8.00J 60.007 C
0.70i 0.00 56.00 0.00 0.00 24.00 0.00 0.00 52.00 0.00 5.00 0.00 -

0 0.5 O. 0 6.00 0.00 0.00 24.00 0.00 0.00 52.00 0.00 5.00 60.00 C
0.466 0.00 56.00 0.00 0.00 24.00 0.00 0.001 52.0L0 0.00 4.00 60.00 0
0.456 0.0 56.00 ' 0.00 0.001 24.OO0 0.00 0.001 52.001 0.001 6.001 60.00 0

0.15: . o.00. 0.00 0... 0.0. 0.00 0.00 M0.00 0.00 • 1 .8 0. 0
d0.07 0.00 0.00 0.007 0.00 0.00 0.00 0.00 0.00 0.00 0.84..,. 0.00. C

0.411 0.00 56.001 0.001 0.001 24.00 0.001 0.001 52.001 0.001 3.001 60.001 0
0.37 0.00 56.001 0.001 0.00 24.00 0.001 0.00 52.00 0.001 7.00 60.00 0
0.72 0.00 56.00o 0.00[ 0.00 24.00 0.001 0.00 52.001 o.ool 4.00 60.00 0
0.60 5.00 56.00 0.00 0.00 24.00 0.00o 3.001 52.001 0.06o 4.00 60.00 0
0.7 0.o00o 56.00 0.00 0.00, 24.00 0.00 0.00 52.00 0.001 5.00 60.00 0

•.0.54 0.00 :56.00 - 0.00 0.00 24.00 0.00 0.60 52.00 0.01 .. 4.60. 60.0: o-
S0.0000 0.00 o .34: 0.00 0.03 . 0.

0.60.0&: . 00 o-o ;V... 0.00 0.00 -0. 00 -:0.60 0.00 0.01 - .08~ 000 0j

1.68 0.00 56.00 0.001 0.00 24.00 0.00 8.00 52.00 0.151 18.00 60.00 0
1.09 0.00 56.00 0.00o 0.00 24.00 0.00 9.00 52.00 0i.7 7.00".D 60.00 0
1.73 0.00 56.00 0.00! 0.00 24.00 0.00o 9.00 52.00 0.171 8.00 60.00 0
1.80 0.00 56.00 0.00* 0.00 24.00 0.00 10.00 52.00 0.191 7.00 60.00 0
1.571 0.00 56.00, 0.00 7.00 24.00, 0.29, 9.00 52.001 0.171 3.00 60.00 0

-:1.57 0.. 56.00 . 0.00: 1.40 .24.00 0.06 29.000 SZ0 5.:W017 860 6000
0.28 - 000 0.00 0.*00 3.13 *0.00 0.13 '0.71 0. 00 0*.01 ". S9>w-'ýO<' 0. 00~
0.13 0.00 .0.00 0.00 1.40 0.00 0.06 0.32 0.00 . 0.01 2 2.5 -0.00 0.

1.64 0.500 56.00 0.00 0. 00! 24.00 0.00 8.001 52.00: 0.15 20.00 60.00 0
1.67 0.00 56.0o0 0.00 0.00 24.00 0.001 0.00 52.00 0.001 18.00 60.00 0.
1.64 0.00 56.00 0.00 0.00 24.00 0.00 5.00 52.00 0.10 14.00 60.00 0.
2.25 0.00 56.00 0.00 0.00 24.00 0.001 6.00 52.00 0.12 4.00 60.00 0.
I.44 0.00 56.001 0.001 0.001 24.001 0.00 9.00 52.00 0.17 7.00 60.00 0.

0.0.000.00 .60 52.W0 0.11 .60W 60.00 0.
0.31 0.00. 0.00 -00 .0- .0 '.0 3.51 0.00 -0.07 M~9~ .00 .
014 0.0 0.00 0 000.00 sr.::.57 -0.00 ,0.03

1.36 0.00 56.00! 0.00! 0.00~ 24.001 0.001 8.00! 52.001 0. 151 6.00 60.00 0.
1.24 0.00 56.00 0.00 0.00 24.001 0.00 0.001 52.001 0.001 6.00 60.00 0.
1.51 0.00 56.00 0.00 0.00 24.00 0.001 8.00o 52.001 0.151 8.00 60.00 0.
I.19• 0.00 56.001 0.00o 0.001 24.001 0.001 8.001 52.001 0.151 8.001 60.00 0.
1.5 L 0.00 56.00 0.001 0.001 24.001 0.001 8.00o 52.001 0.15 1 6.00 60.00 0.
1. :1. : 56.00 -':.0' -' : ' ":''0.00".: Ov0.... " .4. '32.00 0.12 : *
0.17 0.00 0.00 . 0.00 0.00. 000 0.00 3.58 0.00 0.07 4.15 0.00 o.
.0.07 .0.0 0.00: 0.00 0.00 - . 0.00 :.i 0 1.60 ' 0.00 0.03 1.8S."i ' 0. .::.0. 00:.:: :. oo,::., 0.0 U-6 0.0 -3 *a .00



Possibte Ratio Score,:- Pos:afbt* Asti* seoe :possible Ratio Scer* Posaible listi~ c Possibte
60.00 0.081 0.001 55.001 0.001 5.001 64,001 0.081 0.001 48.001 0.00 24.001 48. 00!
60.00 0.081 5.001 55.001 0.091 12.001 64.001 0.191 0. 001 48.001 0.00 12.00 48.001
60.00 0.071 0.00 55.001 0.001 12.001 64.001 0.191 0.00! 48.001 0.00 20.001 ".001
60.00 0.051 0.00 55.001 0.001 0.001 64.001 0.001 0.001 48.001 0.00 18.001 48.001
60.00 0.071 0.00! 55.001 0.00) 12.001 64.001 0.191 0.001 48.001 0.00 18.001 48.001
60.00 0.07 .0. 5.0 00 8.20. 64.00 013 ' 00 80 .0 '1.. 80

0.00 0.01 2.2', 0.00 0.04 '50 .00 .9 .00 0.00 0.00.. 43 0.00
0.00 0.01. 1.00.. 0.00 .OZ .':-2.46 - 0.00 - 0.04. 0.00 00 0.00.'- m..'.94~ 0.00

60.00 0.131 5.00 55.001 0.09) 10.001 64.15i 0.16 0.o0[ 48.00) 0.00 0.00) "8.001
60z.00l 0.13) 5.ool 55.00 0.091 4.001 64.00, 0.061 0.00[ 48.001 0.00 20.001 48.00
60.001 0.081 3.00 55.001 0.05S 12.001 64.001 0.191 0.001 4a.001 0.00 5.001 48.00)
60.00) 0.081 6.00 55.001 0.111 12.001 64.001 0.191 3.00 .48.00) 0.06 12.001 48.00)
60.001 0.07) 3.00. 55.001 0.051 8.001 64.001 0.131 0.00) 48.00) 0.00 7.00 48.00)

_60.0% 0.10 4.0 55.00 08 9.0' 64.00 0.1' ' .0 ' 8& .0 .8 80
8.0 .0.03 1.4 00 .OZ' :::3.35 0.00 0 .05 .1.34 0.0 00760.0

0.00) 0.01 0.60 . 0.'00 0.01 1.0 0.0 0.260 *0.00:,. 0. 01-o 1-.0- 00

60.00 0.05i 0.00 55.001 0.00) 14.001 64.001 0.221 7.001 48.001 0.15 0.001 48.001
60.00 0.12) 5.00 55.00) 0.09) 4.00) 64.00) 0.061 0.00) 48.00) 0.00 5.00) 4a.001
60.00- 0.071 6.001 55.001 0.11) 24.00) 64.001 0.38) 0.001 4800.0a.ool 4.o8.001 o
60.00 0.07) 0.001 55.00) 0.001 12.00) 64.001 0.191 0.00) 48.001 0.'00 14.001 48.00)
60.00 0.08 5.00) 55.001 0.091 12.001 64.001 0.19g- 0.00) 48.00) 0.00 10.001 48.00)
60.00: 0.08. 3.20 v. 5.0 0.06 :13.20 64.00 0'21% 14 80 0.03 4mnw 4.0

0.00 .0,03: ' 2.95 ''0.00i 0. 05 7.b' .0 '.1 3.13 '0. 00 00 .*'.7- .0
0.0 00 .132:::- 0. 00 .;0.02 -3g.20 '" .0 0.0D' 1.40. '.0.00 2J6: m-L36 -

60.00 0.301 3.001 55.0 0.051 27.00 64.001 0.42 8.001 48.001 0.17 28.001 48.00l
60.00 0.l2! 4.00 55.001 0.107! 20.0n) 64.00) 0.31 0.001 48.00) 0.00 20.00) 48.00!
60.00 0.131 6.100 55.001 0.111 4".001 64.001 0.69 6.001 _48.001 0.13 24.00 48.001
60.00 0.121 10.00 55.00) 0.181 32.001 64.001 0.50 0.00) 48.001 0.00 39.0.01 48.00)
60. 00 _ 0.051 5.00) 5 5.001 0.09gr 27.001 64.001 0. 42, 0.001 48.00l 0.00 26. 00
6a. -0: 0.14 5.60 ;''5%-'0D 0 010 300 40 04 28 '4.0 00 ~ ?4 .~48.00:

0. 009. Z. 270 ' '0.00 0.0$ 8.9 as ~ 0'.0 AD'01 .0 x- .0 00. 703 ' 'O.OD
0. 0.04 ' 1.X -00 0.02 399 0.00 -06 1.74 0.0 -.. 4 . 319.0

6.0 0.331 5.00 55.001 0.09) 33.00 64.00 0.521 0.001 48.00OOF 0.00 26.00 48.001
60.00 0.30) 18.00 55.001 0.33) 36.00 64.00 0.561 0.00) 48.00) 0.00 20.001 48.00
60.00 0.231 6.00 55.00 0.111 39.00 64.00 0.611 0.00) 48.001 0.00. 24.00 48.00,
60.00 0.07) 5.00) 55.001 0.09) 18.00 64.00) 0.281 0.00) 48.00) 0.00 28.001 48.00
60.00- 01 6.001 55.001 0.111 30.001 64.001 0.47 0.001 48.00 0.01 24.00 48a.00

600 0.210 5.0 55.0 0.9 300 4.0 047 00 48.00 0.W0 26.00 80
60.00 0.10 .0 5.0 01 90 40 .1 00 80 .0200 48.00

600 0.13 4.001 55.001 0.091 3900 64.00) 0.671 0.001 48.00) 0.001 26.00)1 80

60.00 0. 13ý 6.001 55.001 0.11! 18.001 64.001 0.28) 0.00) 48.001 0.00) 20.001 48.00)
600 - 0.271 5.001 55.001 0.091 33.001 64.001 0.521 0.001 48.001 0.001 26.001 48.001

.0. Mo. 5:20./"50 - 0.09'- 10 '-0.0 "0.0 -. 00. ~'42.60: 80
o~oJ 007 .84 0.0 0.Z 864 .00 - 014 ""000 0 0.0: 0.0 '3.9 0.00ow

0.0 0.03 .7.70 0.0.01ýý 3.870:. C'o 0.000. .00 29' .0 0 .~~*~ 0



iol I w Abdovaliu Organs Sol Id Abdcmfnal:'Organs -Right'Eas -Left Ears
Score Possibiae *fact*o .'Soe osbe ld Soe Psi Ratio - Scor Possible "*ar

sew00 8.0 50 0.0 4 .0 0.0 0.00 bl R0.00 0.0 .0 4.0 00
124.001 48.00 0.501 0.00 44.001 0.00 0.00 40.001 0.001 0.00 410.001 0.00

20.00 ý43.001 0.425 0.00 44.00 0.00 0.00 40.001 0.001 4.00 40.00! 0.100
28.00 48.001 0.381 0~o 4.00 0..00FO 0.00 - 40-.0-0- 0.001 0.00 40.001 0.100
18.00 48.001 0.381 0.00 44.00 0.00 0.00 40.001 0.001 0.00 40.001 0.00
18.00 48.001 0.381 0.00 44.00 0.00 0.00 40.001 0.001 0.800 40.001 0.02
f.94 0r000 .G"~ .0' 00 0.00 ' 0.0 0.0 0.00'~~
0.00 48.00r 0 0. 0.0 4.,00 0.00 r0.00 "0.00 0.00 0.00, 0.00 0.0

20.00 0.00.1 0.42 0.00 4400,: 0.00 0.00 W00 0.00 0.0 40000

5.0 48.001 0.010 0.00 440 .001 0.001 40.00.0 0.001 40.001 0.00
12.0 48.001 0.25 0.00 44.001 0.00 0.001 40.00 0.001 0.00 40.001 0.00
7.001 48.001 0.105 3.00 44.001 0.07 0.00 40.00 0.001 0.00 40-.001 0.00

12.001 48.001 0.251 0.00 44.001 0.001 0.001 40.001 0.001 0.00 40.001 0.00
5 .001 48.001 0.101 0.00 44.001 0.00 0.00 40.001 0.001 5.00 40.001 0.13

14.00 48.001 0.29 0.00 44.0 0.0 00 4.0 000 4.00j 1
1000 4.00 0.21A 0.0 4.00 0.00 0.00. 40.00 0.0.0

5.2. .00 o .ir 0.00 0.00 '0 0.00 0.00 a. 000 0.00 2: .49 0.00 ':

2.60.001 0.000 0.001 0.00 ". 01 0.001 0.001 0.001 0.00 1.1 0.00 40.01 0.003

58.001 43.001 0.108 0.001 4.001 0.001 0.001 40.001 0.001 5.00 40.001 0.13

84.001 48.001 0.501 0.001 4.00 0.001 0.001 40.001 0.001 0.00 40.00 000
139.001 48.001 0.291 0.00 44.00 0.001 0.001' 40.00 0.00! 400 40. 00 j90.0
'6.001 48.001 0.541 0.00 44.00 0.001 0.001 40.00 0.001 5.00 4.0 00

~?.40 48.00 .(I5'.0'~~40 .'..G..0 '- '00 r'~ ;ý.40.00:! ' .0 'W2.6 r00 1~ 00
7.1 000 ' 015 0.0. 000 xO00 0.00 -0.0000 0 .5 .00 0.f
3.9 00 .7.~.' .0~~.00 - 0.00: ' .0Ow.0 .0 ... 00 ~00

63.001 48.001 0.541 0.00 4400 0.00 0.00 40.00 0.00, 5.00 404 013
?0.001 48.00 0.421 3.00 4400 0.07 0.00 40.00 0.W .00 4 0.00 0.10
?4.00 48.00 0.50 4.00 44.00 0.09 0.00 40.00 0.00 10.00 40.001 0.20
89.00 48.00 0.58 5.00 44.00 0.11 0.00 40.00 0.00 0.00 40~.00 000
41.00 48.001 0.50 3.00 44.001 0.00 0.00 40.001 0.00 10.00 4.0 01

4.4 4.00 ' 0.1 ~3.0C '.4.0 a.0.0 /A 0.0~".000 .s 0o.00: "". 5.0 40.00 ' 01
2.9 000 ,O.r6 I S, ~ z>~ .0 ~ z~ 0.o0~0D."*.:::-. 0.00" 2.5 0.00 ,'' ' 061
1.3 00 .3 08 x~0.00 0.:.Z 0.0 0. 00 0.00 '' .. 1 00 ~00

'6.00 48.00 0.541 0.00 44.00 0.00 0.00 40.00 0.00 0.00 4001 01
.0.00 4a.001 02.421_ 3.00 44.00 0.071 0.00 40.001 0.001 2.00 001 .0

.4.001 48.001 0.501 4.00 44.00 0.091 0.00 40.001 0.00 10.00 40.001 0.00
480 4.8 .00 44.00 0.09 0.00 40.00 0.00 0.00 4001 .0

.0 .0, 0.541 0.00 44.00 0.00, 0.00, 40.00, 0.00 10.00 40.001 0.00,
340..4.00 0.4 -~ 0.0. ~-h.oo o~o ' .0 r',40..00 So 0.000 OD'` ;A0 5O~0~ 00

3. 8 .001 0.041 '1.9 0.00 ".0 0.00 0.00 4'0.001 '0.001 0.0 "0.00 '0.02

16.W7 40.001 0.04 0.80' "# .00 0.00 0.~00 4'0.001 0.001~ 0.0 4 ~0.001 "¶0.00

C-9



PATHOLOGY WRXSHEET '

Project:- FY91 COMPLEX UAVES U
Otx: ate Shot AntimL Oritqfl. Sa.k.hp~e arse.s.

_____ 9/4/9111 1 228 1 itso 45.5 Sheep!~ 1361
9/s/911( 1 230o 41.6 1 1361

___9/9/91 _____ ___ 233 j40.9 1___ 1361
9/10/911 1__235_ 41.4 1 1361

M4EAN- 42.4
2.1 7 7_77_7

9/4/91 1 229 Lso 45.5 Sho 1361
9/5/91 231 42.3 1361
9/9/91 232 40.9 _____ 1361

9/10/91 2341109 1361

9/11/91 1 237F0EO 45.5 ho 1361

- -9/16/911 242 45. 1361

$1 - 1.6 CJ /19 1 236 BACK-ON 41.4 SHEEP 1361
9/12/91 238 42 1361

__9/16/91 241 _____ 45.5 _____ 1361
9191243 47.7 1361

1____ 9/19/9111 1 245 1 45 RIGHT1 43.2 Shw 1361
1 10/7/911 247 145.7 1 1361

9/19/9 1 1 244 45 LEFT 42.3 1361

10/7/91 1 246 - 46.4 1361

10/21/91 248 Rso 45.2 Shee 1361
10/21/91 249 143.9 11361

so o,
SE o.

~'WBIREO CONTROL OATA F! 0 £.1
FY90/91 7/6/90 1 1 14. ho

9/12/90, 42 37.5
9/12/90 43 38.0 'UNGS WERE DISEASED

12/19/90 114 39.5
2/7/91 134 36.1

4/12/91 144 38.0
6/3/91 172 "4.5

8/20/911 227 44.
11/25/911 280 38.2

I' -mm .2Iw n



-autof Test 'Lu eg
erW...kg.z. 1L I.. Charge.g.-. M ft gaaioef t Corif 1. it. LL TL RtLP LL ILP Fat

SO 45.5 She 1361 1 4 4 FF.ORIEN 1313.50]1 175.00 I1 4850( 0.69 J 0.38 1.07
41.6 ___ 13611 4 If 4 325.00 3159.50 484.50 0.73 0.38 11
40.9 __ _ 1361 1 1. 4 321.50 3 173.00 j 194.50 0.7 1 0.4 1.1
41.4 13611 4 J 4 329.50 J158.00 1 487.50 0.80 1 0.38 1.18
1.2.4 _______ 2.8 163 8.5 0.7T7 0.9" 16

2.1 ____~.6 8.86 C4.'19 '.0.05' aG.=2 0.06
3.38 4.43 :2.210 '0.03. '.1' .o0

so 45.5 She 1361 4 4 FF.OAIEN 232.00 218.20 450.20 0.51 J0.48 0.99
42.31 1361 4 4 235.00 216.00 j 151.0010.5610.51 1.07

40.9_ 1361 4 4 24".50 231.50 1.76.00 {0.60 L0.57 11
40.9 ___ 1361 4 4239.00 231.50 470.50 0.8 0.57 1.1___

-2. 77777777 224.3 77.. 33W.577:053 -10

.... 36: _4_' "04 _
:-N 40. Sheep 1361 ± /6 F- MPORIEN f237.00 178.00 4115.00 0.569 0.42 .0.9
E-N 40.75...~!... 1361 I 4 10239.00 172.50 411.50 0.596 0.42 1.01

45. 1361 4 4 _ 1262.00 191.00 453.00 j0.58 L0.42 1.00
48 ___ 1361 j 4 4_______ 237.50 152.50 -390.00 j0.49 L0.32 0.81

" 2 - .......... '~ 243.58:: 17.9Q73 ' 5"0.6 i 09
-7 3212.1.'..1 262 -05 .05*'~00

".6 S______ .6 .00 13'10 C 002:"00~~00

:KO 41. f SHEEP 131 4 4 MFOAIEN 362.00 191.00 553.00 0.87 10.46 1.34
4213611 4 4 631.50 255.00 886.50 1.50 0.61 2.11

45.5 I13611 4 4 322.50 219.50 542.00 I0.71 0.1.8 1.19
47.7 1361 4 4 345.00 241.50 586.50 0.72 0.51 1.23

2: I4KW,7 I5a 77E 7 -7.W. I 4 ENT

ZIGHT 43.2 See 1361 4 4 FF. ORIEN 1423.00 166.50 589.50 0.98 0.38 1.36
45.7 11361 4 4 439.50 195.00 1634.50 0.96 0.43 1.391

............ ................... , 67&205 318 0.

.2 ' 1255:25 '0.1 ' 20.01 Z...2

LEFT I42.3 ISheep I1361 I 4 I 4 MF.RIENI 292.50 1 294.00 I586.50 I0.69 I0.70 I1.39
46.4 1361 4 4 246.50 286.00 1532.50 0.53 0.62 11.15

23.0 -. .0~.2.0 04.08 - .12 '

s I 452 I Sheep I 1361 I 4 1 8 FF.OAIEN I256.00 ja18.00 1 "11.00 I 0.57 1 0.41 I 0.98
4391361 4 8 213.50 152.00 1365.50 0.49 10.35 10.83

0..9 ' ' ' ' 30.05 ,23.33' 53.39 0.6 .4' '.1
. 0.7 ' '.1.5 16.50 37.75, a.4 00 00

45.5 Sheep___ 216.00 1162.00 378.00 0.47 0.36 0.83
37.5 200.00 140.00 31.0.00 0.53 0.37 0.91
3B.0 LUNGS WERE DISEASED ____ 320' 240.V-' ~520"~07'~ 0
39.5 _____208.00 1160.00 368.00 0.53 0.41 0.931
36.1 _____210.00 157.00 367.00 0.58 0.43 1.02
38.0 _____222.00 166.50 388.50 0.58 0.44 1.02
"44.5 205.00 146.00 351.00 0.46 0.33 0.79
"44. 251.00 180.50 431.50 0.57 0.41 0.96
38.2 254.00 189.00 443.00 0.66 0.49 1.16

'~'4.... .... .... ... r2.7 .~ ~.. ~ -- E - ~6'
S.""."~"~ ~-- ~ 3.30~ 29.%~. oo oo~



Noarbfdi tl' obidl y Sswri t of Injur P41w
IP Fat/Surv. lOSt lieu. Tob2.amln COD Pme . K, ~pr.. H..athor. Corcn.Air Cerab.Air Ratios IrdeA Ir

1.07 1_ 1.25 _____0.0 1 *.0 ] 0.0 0.0 0.0 201 3.031
1.16[ 1 13.00 __ _0.0 1.0 j 0.0 1 0.0 0.0 2.191 3.19 '
1.21 1 [1.75 0.0 [0.0] 0.0 10. 0. 0 .0 2.501 2
1.1 t i l1 3.25 0.0 0.0 0.0 I~0.00.1.7 1. 1 1

~1.6 '3 *''~ 0.0 .05 .0.5 . 00.0 . 2.05:: .2.55
.0.06 ' 1.0k _ _ ' 0.0 0.6 0.0 ~0.0 0 .0 *'0.43 0.78 0

0.03 ____ O*. . ... 0. 0.3 0.0 0.0 0.0 .x0.21 .'0."9 c

0.99 1 3.00 0.0 0.0 0.0 0.0 0.0 1.11 1.11 c
1.07 1 1.50 __ _ _ _ _ _[ 0.0 0.0 0.0 0.0 0. 1.06 1.06 1

1.16 1 1 3.50 j 0.0 0.0 0.0 0.0 0.0 1.23 1.23 1
1.15 1 1.50 0.0 0.0 000.0 0.0 1.38 1.38

~.1.9 24'9~"......'~''~ '~'~ 0. """"00 "~~k .0 0. 0 0.0 7'i2'" 7.20

:1 09 05." . ____. 0.0 ' .ýX 0.10 77. ~'. &~00~.~00
1.01Z M7 17.77 L 3.0 0.0_ . 0000 00 .3 29

0.0811 10- ___ __ _ 0.0 0.0212.2
~~ ~ ~ ~ ~ ~ ~ 00. 0.0 04.0 00 . 00257s'252 2

1 .091 . . ' 1 3.00 &~~ \0.0 ~ 50 10 0.0 0.0 0.0 2 .9 2'~.903.1"~
0.9$ 1 1.50 1_______ . 0.0 ~ 5 0.0 0.0 0.20 0.0 .12.1711

1.30 1 3.50 _____0.0___ 0.0 0.0___ 0.0 0.0 0L7s 0.79 C

0.19 1 1 2.00 1________ 0.0__ 0.0 0.0 1 0.0 0.0 2._120 21.02ii1___
1.3 .00: 0.0______ . 00 0.0 0.0 2__10 .02 :

7____7____ 0.~ CA Co:5 O____ 0.0 ZS
0.05 0*""" 5-~ 0._ 0. . '' 00 0.0 0 .9 .22. 1 40

_________.__ 0.0 0. 0.0 .? '- 096 '

1.22 ___ _ 1.0. 0.0~. 0.30 ' 0.0 0.0__ 0.0 ~0.79"" ~0.79 '~ .0

2.11___ 3.00 0.0_._00_.0 0. 1.27 1.27 2

1.9 1 20 . 0.0 0.0 0.0 0.0 1.14 1.14 0
1.3 .50 0.0 0.0 0.0 0.0 0.0 1.00 1.002

0. ____ 0.10

0.8 A.2 0A .0 00 0 0.j 0 .16 0A.96, 0

0.36 1 2.750 0. 0.0 0.0 0.0 0.0 0.391 0.39

0.11 13.00 0.0 0.0 0.0 0.0 '0.0 0.16 0.17 1

0.831 ______ 0. 0 .0. 0.0 0.0 00000 00 0

0.391 1 1.00 0.0 0.0 0.0 0.0 0.0 0.10 0.00 0

1.02 1i.5 0.0 0.0 0.0 1 0.0 1 0.0 0.001 0.00

0.79 1 150C.0 .0 0. .0 0. 02 0.24 0

0.61 1.25 0.0 0.0 0.0 1 0.0 0,40 0.161 0.00 0
1.16 1 1.7n 0.0 0.0 0.0 1 0.0 0.0 1 0.091 0.07 0

~0.9"" 07-~ ~ ~. 0.0: 0.0 -00 :0.1 0.0 11 .0

OM1 0. . . 0 0" .0 0.0 0.0 0 .0 0
S0.91 1 1.0 0. 0.0 0.0 0. 0. 0.00 ' 0.001 0



Inlur DAd justgd Exttr lat Los iam fracturl surns -Pryw.

Index Index Asti* Poibe lto cr osbl a cr* Possible st Sa:. $WeScore Possibce
3.031 3.03f 0.001 56.001 0.001 0.00f 24.001 0.001 9.001 52.001 0.17 18.00 60.00
3.191 3.191 0.001 56.001 0.001 0.00 24.001 0.00 8.001 52.001 0.15 8.00 60.00
2.501 2.501 0. 00i 56.001 0.001 0.001 24.001 0.00 8.001 52.001 0.15 ".00 - 60.00
1.471 1.471 0.00. 56.001 0.001 0.00 24.001 0.001 8.001 52.001 0.15 7.00 60.00

2.5 .5 . 56.00 '. 0. 00 0.00 '24.00 O0.0 8.25 5..0 016 ..7-1779.23 600
0.73 0oas. ,ýO. .-,::O0 0. 00 0. .oV 0.00 0.00 . 0.50 . 0.00 0.01'.- ~ 1&23' D00

0.9 0.39 . 0. 0.0 ' .0 0.00 0.00 0.00 0.25 '00.00 .00 0.00:

1.11 0.86r 0.00 56.00 0.001 0.001 24.00 0.00 9.00 52.00 0.17 6.00 60.00
1.06 1.061 0.-00 56.00 0.001 0.00! 24.00 0.00 8.00 52.00 0.A5 8.00 60.00
1.23 1.231 6.00 56.00 0.111 0.001 24.00 0.00 9.00 52.00 0.17 8.00 60.00
1.38 1.381 0.00 56.00 0.001 0.001 24.00 0.00 8.00 52.00 0.15 14.00 60.00

'-0.14 ~I 0.226 -- 6573. .- 0.0 0.0 0.0 :.0.:400'. 0.0 058 9 000 '001.7316 .0
0.7 '.1 -1 x .0 00 .0'0." 4:.00 0.29 ".0.0'w.S '.3~0

2.93() 2.3 6.0 600: 0.S .01 2.0 00 8.00 52.0 015 16.00 6.0.00W
2.7 22 0.00 56.0 00 00'ool 0.00.00. 800 20.54.0 60.0

2.831 2.251 0.001 56.00 0.001 0.001 24.00 0.00 8.00 52.00 0.15 20.001 60.00
2.121 2.121 0.00' 56.00 0.001 0.001 24.00 0.00 8.00 52.00 0.15 20.001 60.00
2.852 2.251 0.500 56.00 0.003 0.001 24.001 0.00 a .00 52.00 0A. .15 20.001 60.00,

0.121 0.721 0.001 56.00 0.001 0.001 24.001 0.00 9.00 52.00 0.17 30.001 60.00;
28 2.8 00 560 000 0.00 ::24.00 0.00: 8.00 5200 015.0 60.00

1.08 0.798 0. 001 56.00 0.001 0.00 24.00 0.00 7.00 52.00 0.13 3.00 60.001
1.02 1.02l 0.00 56.00 0.00i 0.00 24.00 0.00 7.00 52.00 0.13 0.00 60.001

1.88 1.75 0.00 56.00 0.001 0.00 24.00 0.00 8.00 52.00 0.15 3.00 60.001
1.027 1.027 0.001 56.00 0.001 0.00 24.00 0.00 8.00 52.00 0.15 3.00 60.00i

"-.57 15 0. '60 ' 00 0.0 20'0.00.00' .~'80 .5.0." .$ ~ 0 #60 0

0.0 .4 ~ 0. 0.0 00' 00" 0.00- 00 -.4o ~>~~o '00;0 ' 0
,.1 0.7 0.0 560.00 0.0 2.0 00 .0 5.0 01 .0 6.01

1.00 0.951 0.00 56.00 0.00 0.001 24.001 0.00 8.001 52.001 0.15 14.001 60.500

0.216 1.21[ 0.001 56.001 0.001 0.001 24.001 0.001 0.00 52.001 0.00 6.001 60.00'
0.3 X.36 00 560 0.0 00 240 0.0.0 5.00, 00 .0 00

S016 .51- .0 .0 .0 0.00:,;:- 0.-00, 0.0 0.0 0.0 00a07 0

OJ 0 60 .00 0.0 24.0 0.007 0.0 520 0.0 0.0 600
0.0- .24j 00. 600000.. 0.0 24.0 00 0.0 500 0.00,,ý 0.0 6.001

01.1410.111 0.00 56.001 0.001 0.00 24.001 0.00l 0.00 52.001 0.001 0.001 60.001
1.0 .91 000 56.001 0.001 0.00 24.001 0.001 0.001 52.001 0.001 0.001 60.001

j7jU 0.00 5.0 00 00 40 .0 .0 5.0 .0 30 60.00
00. 56.0 0.0 ý0.0 40 .0 00 20 .00 0 60.

0.16 0.100 0.00 56.00 0.001 0.00 24.001 0.001 0.001 52.001 0.00 0.00 60.00,
0.07 0.071 0.00 56.00 0.001 0.00 24.00 00 0.001 52.001 0.00 4.001 60.00-

0.0 '-'... .00.- . ~. 0.0 .00 0W... .~ 0.00' O.W 0.003~~I 0.71 0.00

0.03 0.031 0.0 56~ .00 ~ '0.001 0.00 2"4~.00" "0.001'~. 0.00" ' 2.00'- 0.00 ~0.00 6.0



"ary La &* -rJeI Newrt ' elwAbdo
Possibti Ratio Score- Possible Ratio Score Possible Ratio Score Poesible ARatit Score .,Pos

01 60.001 0.301 18.001 55.00 0.331 21.00 ".00l 0.33 0.0 '.8.001 0.00 39.001
0)1 60.00 0.131 24.00 55.00 0.441 36.00 64.001 0.56 0.00! '8.001 0.00 39.001
o1 60.-00 0.-73ý 14.00 SS.00 0.251 '..00 64.001 0.75 5.00 4.8.001 0.10 24.007
of 60.00 0.121 5.00 55.00 0.091 39.00 64.001 0.61 0.00 4.8.00i 0.00 24.001
5 60. 00 0.32, 15.25 55.00 0.28 36.00 "4.00: 0.56 12q.2 . 48.00 ~'0. 31.So
3 0.0 0.29 7.97 0.00 0.14 .11.22 0 .00 0.18 2.50. :, 0.00 0. L6
2 0.00 0.14 3.99 ..0. 0.07 5.61 0.00 0.0 1.25:. 0.0 0 ~43

0) 60.001 0.10 0.00 55.00 0.0 24.001 6.001 0.38 0.001 48.001 0.00 7.00
01 60.00i 0.13 10.00 55.00 0.101 27.00 64.001 0.42 0.00 '.8.00) 0.00 5.00
01 60.001 0.13 6.00 55.00 0.111 21.00 64.001 0.33 0.00 48.001 0.00 18.00
01 60.001 0.231 16.00 55.00 0.291 33.00 64.00I 0.52 0.00 48.00) 0.00 9.00
0 60.00:. OAS 8.0~5.0 01 '2. ~U0 ~~.V~~00k~ 48.00 '.* -f*

3 '-0.0 --.-.:.0.03 ''.76 0.00 S00 Z5 ".."'004 '>.0 "' .0Z~

0 6.0 0.271 32.00 55.00 0.58 30.001 64.001 0.477 0.001 48.001 0.001 36.00
01 60.001 0.671 16.00 55.00 0.29 30.001 6.00) 0.47 0.001 48.001 0.00 26.00
01 60.00 0. 33ý 40.00 55.00 0.73 30.001 64.001 0.47 0.007 48.001 0.001 24.*00
01 60.00 0.331 28.00 55.00 0.51 33.00f 64.001 0.52 0.001 48.001 0.001 26.001
0 60. 00 GA 90''& 00 777770.53 "30.73 Ms.0.-'04 0.00 ' 8.0 #0:;'80

0 . 0 . 0 5 A .0 00 0 0 '. 0 ý .0 .7 : 0 . 0 0 :ý 0 .0 1 0 . 00 .0.. 2 7
00 005 500 5.00 0.0 24.0 6.00 .38 0.00 48.00 0.0 50

O.00 007 1.0 50 0.22 4.0940 0.75 0.00, 480 001 30
0.0 0.0 5.0. 0.9 1800.0000 02 0.00 4.0 0O1 40

0 6.0 0.00 6.00 55.00 0.191 18.00 64.001 0.38 0.00 '.8.00 0.001 5I.00
05 60.0 0.07 12.0 5.7S *S001 0.210 432.00 64.001 '0.42 . 0.00' 48.00 0.00 332.00

0 0.0 0.05 6.00 55. 0 00 0.1 52.00 64.001 0.281 6.00 48.00 0.13i 24.00
0)60.00 0.05 5.00 55.001 0.09 36.00 64.001 0.56 0.00 48.00, 0.00' 20.00
3 -60.6 0.0, 'w K5.507"7'5ss pe& 5.157. '-. 7' -4.0 -00WO.6 .4 .00-80 ~ ao*

01 60.001 0.081 5.001 55.0 0.09 528.00 64.001 0.814 0.00 '.8.001 0. 0&2.00
TD 60.001 0.231 0.001 55.001 0.001 36.00 64.001 0.561 0.001 48.001 0.001 20.001

S '. 0.11 3.5 4~00 .6~ .6 ~ 001 ~ .9 00 .0 ~ I -~00
1~~~ ~ ~~~~~ ~ ~~~~~~~ 0.ý 0.8.<.0 '- .0 .. 0"<00h.*.6~. . 0.00 < 0. k>

1 00 .00.00 55.00 0.0.0 0 00 6.00t 00,00 8.0 000 60

01 60.001 0.081 3.001 55.00 0.051 5. 00 64.001 0.08 0.00 48.0 0.00 0.00

DI 60.001 0.031 2 0.001 5.O 0.00 0316 .00 0.0 .01 0.001 0.001 0.00 0.70

-000 00.0 0.0 5.0 0 0.0.0 640 0.0 0.00 48.00.0:.00 00
600 .0 00 50 .00.001 640 0.0 0.00 48000.001 0.00

I 60.00f 0.00 0.00)O 55.001 0.00 0.00 64.00l 0.001 0.001 48.001 0.001 0.001 '

II 60.00, 0.00 6.001 55.001 0.151 0.00 64.001 0.001 0.001 48.001 0.00 0.001

1 60.00: 0.01 7.1Z 55.00 0.13 0.00 04.00: 0.00 0.00. 4800 .00 0.001

N 60.00 0.001 0.001 55.00 - 0.00 0.00 64.001 0.00 0.00 48.001 0.00 0.00 '

)1 60.00 0S.07F 0.001 55.00 0.001 0.00 64.001 0.00 0.00 48.00 0.00 -0.001 '

1'~ 60.00 '~0.00 0.00~ 5' , 00,1 0.0i~0 0.00 "00 :0".001 0.00 ' 48.00 0.0 0 ~ .00 <

1 0.00 0'.05 0.00 55S;,~ .00 0<.00 0.00 .< ".00 aa OG .W 0.00 48*aP .00 -' .'0 0.0
' 0.001 0.12 7.0 v .00; 01 0.00 az.20 0.00o0 0.0 40 0.0 0.00

11 6.00 .00 0.00 55.0 0.0 0.0 ".0 000 000 4.00 0.00 0.0



core xbomna ar Sli Abomna 0 Right Ears Left Ears
0C Possible! a eae "Sew*. Possible '' al.' So Possible Ratio' Seare Poslibte #at i

9.001 481.00W 0.81 '.00 44.00 0.09 0.00 /.0.001 0.001 0.00 40.00i 0.00
9.001 48.00 0.81 4.00 44.00 0.09 0.00 40.00 0.00 0.00 40.001 0.00
4.001 48.001 0.50 0.00 44.00 0.00 0.00 40.001 0.001 0.001 40.001 0.00,
4.001 48.001 0.50 0.00 44.00 0.00 0.00 40.001 0.001 0.001 40.001 0.001

8.6 000 '018 2.1 . .. 0 005 0.0 .00 0 0. 00 00 " 0.
.3 0.0. 0 .0)t 0.1:0.00 0. 03 0.0000 00 0.00.: 0.00) O.~0

7.0 4.0 0.5 300 4400 0.7 .00 40.00 0.0 1001 4.00 A0.25

5.00 48.00 0.10 3.00 44.00 0.07 0.00 40.001 0.00 10.001 40.001 0.00
5.00 48.00 0.3 0- .00 44.00 0.00 0.00 -40.00 0.00 0.001 40.001 0.00
9.00 48.00 0.19 0.00 44.00 0.00 0.00 40.001 0.00 0.001 40.001 0.00

9.00 48.00 0.19 0.00 44.00 0.00 12.00 40.00! 0.30 02.00i 40.001 0.30
6.0 80 0.5 0.0 440 F.0 2.00 77 40. 00 0.5 001 40.00 00

4.001 48.00 0.50 3.00 44.00 0.07 12.00 40.001 0.30 12.001 40.001 0.30
6.001 481.00 0.54 3.00 44.00 0.001 0.00 40.001 0.00 0.001 40.001 0.00

5.001 48.00 0.10 0.00 44.00) 0.07 02.00 40.001 0.00 02.001 40.001 0.00
3.001 48.00 0.69 0.00 44.00 0.001 0.00 40.001 0.00 0.001 40.001 0.00
4.0 4.0 05 .0 40 .0 40.00 0 0.00.0f1 4.0 004.00 48.00 0.50 0.00~ B4.0 0.0 0.00- 40.00 0.0 .01 400.0

1J9~.. 000, ~.0.25 f~.0~'.000.00% .2.00 0.00 00$.A'' . .0- 0
SJ9'-'~~~~~ '00 -01~~ .. 0~ '.0""00 ~..0 '00 .3 -.08: 0s 0.0 '&0.0

5.00 48.00 0.50 0.00 44.00 0.00 0.00 40.00 0.13 0.001 40.00 0.00
3.00 48.00 0.42 0.00 44.00 0.00 0.00 40.00 0.00 0.001 40.00 0.00

4.001 48.001 0.500 0.001 4.001 0.001 3.001 40.001 0.108 12.001 10.001 0.300
1.00, 48.00, 0.00 0.00 44.00 0.00 2.00N 40.100 0.00 0.001 40.00 0.001

100 -48.00.~~~.'0.00 '- L00-4400'.~~0.00 '~.()0 ~ 4.0~'~4.0~~1

p.0 48.001 0.515 0.00 44.00 0.001 1.00 40.00 0.031 0.00 40.001 0.001

1.001 48.001 0.001 0.00 44.001 0.00 0.0 40.00 0.001 0.00i 40.001 00

).001 48.00 0.001 0.00ý 44.001 0.001 0.001 40. 00, 0.001 02.00 40.001 0.300
).001 48.00 0.001 0.00 44.001 0.001 0.00 40?.00 0.00 0.00 40.001 0.00

S00" 4 8.0 0.0 0.0 a0 0.0 0.0 40.00 0.00 0.00 40.00; 0...001

".00 48.001 0.001 0.00 44.A00 0.001 0.001 40.001 0.00 0.001 40.001 0.00
1.00 48.001 0.001 0.001 4.001 0.001 0.001 40.001 0.03 0.00l 40.001 0.00

.0'~ .0 ~ .0 A#4 ~00-~W 00f O. 0.00 4C00 U~*4.

1.00 48'~.00, .0.00 - 0.00 " L004~" 0.00 4~0.00 40.0 0 .00 U.00 40.00 0.0

.00 " p.00 '< 0.00 0 ~.00 '0.00~" 0.00 '. 0.00" 4'0.001 0.00. 0.00 40.-00 "0.0


