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FOREWORD

(C) The U. S. Army Chemioal Corps has been assigned the task of
providing the Department of Defense with adequate CBR weaponry. Certain .
entomological veotor-agent systems, after a period of laboratory demon-
strations, qualitative field experience, and theoretical evaluations,
have reached the quantitative field test stage and Dugwey Proving Ground !
has besn assigned the field testing responsibility. The present volumse, -~ B
containing the field experimentetion of BELIWETHER-II, reports on the :
endeavors of Dugway Proving Ground to stendardize en entomologiocal field E » )
test technology.

(U) This material oontains information affecting the national de-
fense of the United States within the meaning of the Espionage laws,
Title 18, U.S.C., Seotions 793 and 794, the transmission or revelation \
of whioh in any menner to en unauthorized person is prohibited by law. '

(U) The authority for conduoting this test is ocontained in Dugway
Proving Ground Operating Progrem, FY 1962-1966, Target Year FY 1962,
Appendix 1 to Annex C, Operating Schedule, Dugway Proving Ground, Utah,
1 July 1961, revised 1 October 1961. Seoret. Tests were funded under
Dugway Proving Ground Job Order Numbers 1-02-10-1 and 1-02-10-2 in
support of Department of the Army Research and Development Projeot
Number 4D98-05-028-02.

(U) When this dooument has served its purpose, it should be
destroyed. It should not be returned to the originating offioce.

(U) Reproduction of this dooument, in whole or part, is prohibited
except with specifioc permission of the issuing office.
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DIGEST

(S) The objectives of BELIWETHER-II, using releases of uninfeoted,
starved, virgin female Aedes aegypti mosquitoes, were, in part:

1. To evaluate the effeots of varying the host distance, the
host concentration, and the vector/host ratio:

2. To determine the effeot of the presence or absenoe of overt
movement of the human samplers upon the outdoor biting rate; snd

3. To investigate methods of placement of human samplers in
open terrain and within built-up areas.

(U) Inherent throughout the entire test was the development and
improvement of a basic entomological field test teohnology.

(C) A total of 14 field trials were conducted in the period extend-
ing from 6 September to 20 October 1960. Up to 100 assigned military
personnel were used as semplers in each trisl, and grid arrays involving
dispersal distances muoh greater than those involved in BELIWETHER-I
were incorporated in this test design.

RO ——
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(8) From the data generated in this test, and under the specific
conditions encountered, it is concluded that:

1. In a 30-minute sampling period, there was no significant
difference in veotor biting activity at distances up to 100 feet from
the release point, but maximum biting aotivity oocourred at distances of
less than 200 feet.

2. 1Intervening hosts did not interfere with either the veotors'
outward spread or biting activity.

3. No conclusive findings were generated as to the effect of .
host oconcentration.

4, When the number of vectors was increased by a factor of 10,
approximately 10 times as meny bites were received and the proportion of
hosts bitten was inoreased an average of 36 per cent.

5. Vector biting aotivity showed a tendency to be highest when
the hosts were alternately in motion and then motionless for reocurring
5-minute periods, and to be lowest when the hosts moved continuously.



6. Hosts looated near buildings were subjeoted to significantly
greater vector biting activity than were hosts located in open areas,

7. Veotors did not tend to distribute themselves evenly through-
out an isolated built-up areae, and, further, they did not tend to redis-
tribute themselves evenly during the interims between host oocupations.

8. No oonoclusive findings were generated as to the optimum
sampling duration.

9. No evidenoe of orepusoular-period biting preference was ob-
tained in these trials.

: 10. No oconolusive findings were generated conocerning the average
longevity of this species when exposed to ambient desert oonditionms.
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INTRODUCTION

BACKGROUND

(8) The U. S. Army Chemioal Corps Researoh and Development Command
in June 1960 (1) direoted Dugway Proving Ground (DPG), Utah, to investi-
gate and develop entomologioal f£ield testing techniques designed to per-
mit the quantitative evaluation of entomological munitions. These
techniques were required to be adequate for evaluating entomological
weapon systems against strategic targets such as built-up areas of oities,
industrial oenters, and logistioal complexes; jungles and heavily wooded
areas oontaining dispersed enemy personnel; and any type of terrain
ocontaining well equipped and well organized guerrilla foroes. 0f physi-
oal necessity, the present test had to exolude the effeots of oconiferous,
deoiduous and rain forests, and of heavily built-up areas if it was to
be oonduoted at DPG. (Rather stringent time limitations precluded ocon-
ducting these trials elsewhere and still utilize the autumn 1960 testing
season.) Trials in the southern United States inoorporating these and
other target aspeots are being oconsidered for FY 1962.

(U) The general baokground and the problems assooiated with the
development of an entomological field test technology have been ade-
quately desoribed in DPGR 259, BELIWETHER-I (2), and need not be re-
peated here. The baslo problem of obtaining and evaluating valid,
quantitative data gathered by relatively untrained, military personnel (3)
has not been completely resolved in the present test series. However,
progress has been made, end, as a result, date should improve in the
future.

OBJECTIVES

(S) The specific objeotives of this test, using releases of un-
infected, starved, virgin female Aedes aegypti mosquitoes, were:

1. To evaluate the effects of varying the host distance, the
host conoentration, and the veotor/host ratio (Phases B and C);

2. To determine the effect of the presenoce or absenoe of overt
movement of the human samplers upon the outdoor biting rate of this
mosquito (Phase D);

3. To investigate methods of placement of human samplers in
open terrain (Phases B and C) and within built-up areas (Phase E);

4. To determine the optimum sampling period duration (verious
phases), and whether time of day need be considered (Phase E); and

5. To determine the average longevity of the A. aegypti
mosquito when exposed to ambient desert oconditions (Phase Fy.

i et e
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(U) Inherent throughout the entire test was the development and
improvement of a basioc entomological field test teochnology. This was
to be aohieved in the various data phases, in observations of the oon-
duot of the trials, and in evaluating the data received.

SCOPE

(C) This test, oomprising six phases, was oonduoted in a series
of orientation trials (Phase A), 14 field trials (Phases B through E),
and 2 leboratory-scale trials (Phase F). The testing period began
29 August 1960 and extended to the effective end of the autumnal test-
ing season, late Qotober 1960. For the conduct of this test, it was
neoessary to orient and train a total of 100 military assignees. To-
gether with the experience of using troops as sampling units on more
oomplex grid arrangements, further basic data on the behavior of the
A. aegypti mosquito;were also gained, as were guidelines for designing
future field trials wherein different grid configurations and terrain
types would be used.

METHODS AND MATERIALS

TEST SITHE

(U) The possibility of veotor persistence within a trial area
decreed that several days elapse before a further trial be conduoted
in the partioular area of a previous trial. This fact necessitated
using several widely dispersed areas for the full oconduot of these
trials. These areas, shown in Figure 1, were the Clay Flats Target,
the region west of the West Gate, the vioinity of the road leading
north from Baker laboratory, sections of the Downwind Grid, and in
the built-up seotion of GPI-2, The Phase F studies were oonducted
just outside of Baker Laboratory.

TEST VECTOR

(C) The test veotors were uninfected, virgin female CD strain
A. aogypti mosquitoes, raised in the standard manner from egg papers
furnished by the U. S. Army Chemical Corps Biological laboratories
(Biolabs), Fort Detrick, Frederick, Maryland. The mosquitoes were
reared in the inseotary at Baker Laboratory; the sexes were separated
in the pupal stage by means of a Biolabs pupal separator; and all the
adults were 6 days or older and starved 16 to 24 hours prior to release
when used.

TEST FIXTURE

(U) Cardboard ice-oream-ocarton test fixtures, as used suocessfully

REGRADED UNCLASSIFIED
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Fig. 1. - Map showing test areas, Blo 531, BELIWETHER-II.

in BELIMETHER-I, were also used in BELLWETHER-IXI. The l-quart size was
used for fills of up to 250 veotors and the l-gallon size was used for
£ills to 2500 vectors. In the 5000-vector releases of Phase E, two 1-
gallon fixtures were used (in the first Phase E triel, the l-gallon
containers were not yet available, end, therefore, a 2-gallon 'hat box'
was used). The cardboard tops of the ice cream cartons were pushed out
and replaced by a small square of nylon bobbinet. The string harnesses
used in BELLWETHER-I were replaced by reuseable wire and cllp harnesses,

(U) Prefabricated test fixture stands were construoted for this
test, replaoing the driven stakes used in BELLWETHER-I; one of these is
shown in Figure 2. The use of this device also facilitated moving the
fixtures to keep them upwind of the sampling array at function time in
the Phase C trieals.

SAMPLING PERSONNEL 5

(U) One hundred military personnel were assigned from the 2nd
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-station until the completion of the trial. In those trials where radio
communication was required to synohronize the times of test fixture
funotioning, the vehicle was driven a few hundred feet upwind and parked
until the ocommand to relsase was received.  ,Thls was relayed to the test
personnel and the vehicle was then driven rdpidly upwind.

TEST PROCEDURE BY PHASES
(U) This test was condusted in six phases--A through F,

Phase A

(U) Phase A was a familiarization phase that followed the general
orlentation briefing. In this phase, in which several groups were test-
od concurrently, each group oonsisted of 10 men positioned equidistantly
around the perimeter of a cirocle having a radius of 15 feet--in the man-
ner of BELIWETHER-I. One hundred veotors were released in the ocenter
of each, cirocle, and the men recorded the number of bites and probes re-
ceived in a 20-minute period. The purpose of this phase was to familiar-
ize the men with the prooedures fo be used in the forthooming trials and
with entering data on the data card (see Fig. 3). Severe reactors were
removed from the test series following Phasé A.

Subsequent Phases

(U) The specific methods followed in the various data phases
(B through F) of this test are presented, preceding the statistical
analysis of the results of each phase, in the Investigational Prooedures
and Analyseas seotion.

METEOROLOGICAL PROCEDURES

(U) In all phases exocept A and F, two 2-meter meteorological
stations were used, and, wheréver possible, these stations were loocated
at least 0.25 mile upwind of the test site to reduce the possibility
thaet these positions would serve as shelters to the insects and thus
bias the results. The locations of these stations are depiocted in
Figures 4 through 7. These stations recorded the 2-meter wind speed
and direoction on chart rolls; the relative humidity, ground temperature,
and air temperature were determined and manually recorded at 1l0-minute
intervals throughout each trial. A device for determining incident
ultraviolet radiation was also utilized. On those trials conducted
within several miles of the West Gate, this devioce was installed at
the West Gate and was operated from the line current available thers.
On the other trials, a separate generator was provided and the in-
strument was loocated in the field at one of the meteorological sta-
tions. It reocorded all inoident ultraviolet radiation falling be-
tween 2000 end 3760 that struock an exposed hemisphere. However,
no correlation between biting aotivity and ultraviolet radiation
could be detected.

Sy
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UNCLASSIFIED ' (mOLASSTFIND)
DATA CARD - ENTOMOLOGY FIELD TEST-331-1960 Fgt. S
Name: __ Numben _
{Please Print—-L ost Neme Filst) (Aselgnod Number)
Phase and Trial Number: Position Designation:
(For Exonplas C-2) (For Exevplar Ring D, 150-Foot Cirela, Position 8)
Date and Fuactlon Time: N MST
TIME INTERVAL W (CCUMULATION 1 R EMARKS (Unusual behavior, etc.)
1. Ot S
2 St 10
3. 10 w 1%
4 15 0o 20
S. 00 25
6. 23w X
Total

First Observation:

{Time from function fime~Remarks)

C e e

REGRADED UNCLASSIFIED

First Blte: (Time hom funchon fime—Remerk 4]
M ~ moving
DI'G  Form 555 19 Aug 60 UNCLASSIFIED S ~ sitting
UNCLASSIFIED
EXTENDED SAMPL[NG‘ SHEET
TIME INTERY AL N OF | A A wwei| REMARKS (Unusual behavior, etc.)
7. 0 w 35
8. 35 o 40
9. £ w 45
10. 45 o 50
1L 0 w0 55
12. 55 to 60
13.] €0 to 70

14, 70 to 100

15.1 100 e 110

16.| 110 o 120

Totsl (extended)
Grand Total

evenss) UNCLASSIFIED 11
Fig. 3. - Data card used in the BELLWETHER-II triels.
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(U) No meteorological coverage was provided in the Phese A
orientation trials. In Phase F, a 24-hour recording hygrothermograph
placed on the ground near the two groups of ocones recorded ambient
temperature and relative humidity throughout the trial periods.

PHOTOGRAPHIC PROCEDURES

(U) In order to produce & general orientation £ilm for train-
ing personnel for biting rate assessment in future entomologlcal
field triels, a soenario of soene sequences was prepared. Photographlc
Section, Terget Operations Branoh, photographed these various sequences
on 16-millimeter Kodaohrome film. The processed film was then roughly
edited and stored. Further test sequences and seleoted seoctions of
2 U. S. Public Health Servioce. film will be obtained and incorporated
before final editing is attempted.

INVESTIGATIONAL PROCEDURES AND ANALYSES

GENERAL

(U) A summary of the average meteorological conditions and other
eppertaining data relative to these trials is given in Table 1. Com-
plete meteorological data are presented in Appendix A.

PHASE B

(C) Phase B was conduocted to determine the effeot of release dis-
tanoe and intervening hosts upon the biting aotivity of the test veotor.
In eaoch trial, six oircles were used: three individual cirocles with
100-, 150-, and 250-foot radii and three oonocentrioc oirocles with 100-,
150-, and 250-foot radii. The three individual cirocles and the ocon--:
oentrio configuration were each located 0.5 mile apart on a line perpen-
diocular to the expeoted mean wind direction (see Fig. 4).

(C) Three trials were conducted under this phase, with 100 hosts
being used in each trial. Ten hosts were positioned equidistantly
around the circumference of each of the 100-foot oiroles, 15 hosts
around each of the 150-foot oircles, and 25 hosts around each of the
250-foot oiroles. Simultaneously, 1000 veotors were released in the
center of each of the separate ocircles, and 3000 vectors were released
in the center of the oconoentric oconfiguration. Bites were then recorded
by each of the hosts for six consecutive 5-minute time periods so that
there was a total of 600 host-time units. Therefore, the total number
of bites recorded in a triesl divided by 600 was the mean number of biltes
per host-time unit, the so-called average bite number.

(U) For every time-unit, each of the six ciroles produced a number

signifying the proportion of hosts on that cirscle whose reported bites
exceeded the average bite number. Thus, .if the average bite number was

-

—— e -
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TABIE 1: Summary of the Genaral Test Data amnd the Averuge Metsorologioel Conditions Eristing in the Trials of BELINETHER-II, Bio 531 (CONTIDENTTAL)

)
e
(4]

o

[
[

AVERAGE
AVERAGE | AVERAGE TOTAL TOTAL
DATE(S) AVERAGE 2-METER WIND | AVERAGE 2-METER WIND AVERAGE ULTRA- AVERAGE
PHASE AND | gp FUNCTION | (STATION 1.-E or ) | (STATTON 2-—W or N) |3-METER (GROUND |pgrarrve| VIOLET NUMBER NOMBER | “prmes
TRIAL TRIAL TDE Speed | Direction | Spesed | Dirsction |A1R TEMP-|TEMPERA-|gmyrpyTy | READING oF arF FER
NRBER | (1960) |  (MST) | (uph) ") (uph) () | EATmE ) TS (4) [(toro-wages. | VECTORS | BITHS |ypencm
(°F) (°r) 800/ om<) RELFASED | RECEIVED
Phase B
B-1 6 sep |1405,1410, 6.2 168 7.0 134 90.6 90.0 19.5 73,962 6000 490 |o0.082
1428
B-2 23 sep {1132 2.7 m 4.2 037 7.3 72.2 2 91,700 6000 8937 |1.490
B-3 19 Oct | 1457 3.4 222 2.7 156 70.0 ND* 23 24,347 1500 1059 | 0.706
Phase C
G-1 |19 sep |1140 7.3 185 6.9 183 86.1 103.5 13 96,231 4400 972 |o0.221
c-2 22 Sep |1458 6.2 3z 8.5 325 70.8 91.2 3.8 75,133 4400 112 {0.162
c-3 29 Sep | 1045 4 272 3.4 276 53.7 68.0 28 34,475 4400 1626 |0.370
c-4 5 0ot |1353 6.2 285 - Tnop** Inop . | 80.6 80.2 16 46,550 4400 3506 | 0.797
C-5 17 0ot | 1350 4.2 200 nop Inop 64.7 ND 23 20,672 4400 1606 | 0.366
c-6 20 Oot | 1514 2.6 azs 3.2, 318 "66.5 64.8 35 10,675 4400 1920 |0.436
Phase D
D-1 15 Sep |1105 6.7 255 5.8 240 75.3 9.9 30 62,300 900 238 |[o.264
p-2 28 Sep |1005 4.2 313 3.1 219 77.6 73.9 15 52,308 900 616 |0.684
D-3 19 Oet |1243 4.7 297 3.2 289 65.9 59.8 37 60,392 900 284 |0.316
Phase £
E-1 19 Sep {1711 2.8 089 5.0 127 82.6 96.9 n 245 5000
B-2 3 oot | 1725 3.3 14 2.5 145 68.4 ) 15 ) 5000 1564 |0.313
segond perlad 2.3 172 2.4 137 60.0 §3.9 28. ND
E-3 19 Oct Inoo 2.7 172 2.3 126 61.2 ND 30 ¥D 5000 6 |o0.001
second period XD ') 2.8 256 59.5 53.7 35 38,098
Fhase F -
F-1 19-20 {1600 -ed - - - 66 - 27 - - - -
Sep
F-2 27 Sep| 1000 - - - - i - 20 - - - -
*No data.
**Tnoperative.

ot applicatle.
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lUean Wind ® |
T Direotion l

1/4 nile to center line 1/4 mile to ocenter line

o 1/8 mile ——tfe—— 1/8 mile —

1/8 mile __|
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]
o

-
]

L —-—

@ Mateorologlioal station
Cirole A, 100-foot radius :
Circle B, 150-foot radius

Circle G, 250-foot radius

Cirole D, 100-, 150-, 250-foot radii

LEGEND gig

Fig. 4. - Grid array for Phase B, BELIWETHER-II.
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14,9 and 10 of 25 hosts in & oircle reported 15 bites or more during a
given time interval, the appropriate proportion for that time-ocirole
unit was 0.40. In this way, each trial produced 36 proportions (6 time-
units x 6 oiroles).

(U) An analysis of variance, based on the three-way cross classi-
fiocation of time, radius, and type of oirole. (individuel versus ocon-
centric), was performed on the proportions obtained in each trial,
welghting each proportion according to the number of hosts involved.
The test of significance for each component was mede in the analysis by
means of the chi square (X2) distribution, where the sum of squares
for each component had first been converted to & chi square velue by
the formula:

sum of squares ;)Le ,
Faq
where 600 p equals the total number of host-time units over the entire

trial with reported bites not less than the average bite number, and
T equals 1 - p. The results of these analyses are presented in Table &.

l(U) From an examination of the raw data, it was evident that the g
assumptions required for the standard methods of analysis were not satis- }7
fied. Further, the appropriate transformation of the data could not be N
made since the form of the distribution of bites was unknown. Therefore,
the above-desoribed distribution-free analysis was used instead. Standard
analytiocal dete such as bite means, their standard deviations, et¢., tabu-
lated for unit time intervals, are presented in Appendix B.
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TABLE 2: Results of the Chi Square Analysis, Trials B-1 through B-3,
BELLWETHER-II, Bioc 531 (CONFIDENTIAL)

SOURCE OF DEGREES OF CHI SQUARE VALUES FOR INDICATED TRIAL

VARIATION FREEDOM Trial B-1 | Triel B-2 | Trial B-3
Radius, R 2 151.2¢ 158.4° 37.5¢
Cirole Type, C 1 8,3® 1.1 - 5,5
Rx¢C 2 33.8¢ . 30.5¢ 10.4*
Time, T 5 17.0® 4.8 41.2+
RxT 10 17.2 2.4 9.9.
CxT 5 9.8 1.4 2.6
RxCxT 10 8.9 1.9 13.7

*Statistiocally signifiocant at the 5.0 per cent level.
(U) As shown in Table 2, there was & tendenoy for every main effect

and the two-faotor interaotion R x C to be statistically signifiocant.
The effects of these ocomponents are, therefore, disocussed below.

Effeot of Radius end Type of Circle

(U) It proved diffiocult in these trials to compare biting aotivity
on individual oiroles with that on ooncentrioc oirocles, because in the
former, 1000 vectors were released in the oenter of each of three oiroles,
wvhile in the latter, 3000 veotors were released in the ocenter of a single
set of three ociroles. An alternate method, releasing 1000 veotors in all
cases, might have been used. However, using that method, the veotor/host
ratio in the separate oiroles would be three times the ratio in the oon-
centrioc oiroles, and this would not permit meaningful oomparisons. The
present trials are well sulted to ocomparing the relative effeots of the
different radii of oirocles and the different time periods, as well as the
interaotions of these faotors with the "oirecle-type" faotor.

(C) Interpretation of the R x C interaotion was complicated by the
faot that there were three (1.e. more than two) different radii. Ignor-
ing the 150-foot oiroles, ‘the effedt of "radius" was considered by simply
comparing the results from the 100-foot oiroles with the results from the
250-foot oiroles (see Table 3). In every trial, signifiocantly higher
biting aotivity per host was found at the 100-foot oirole than at the 250-
foot circle. Further, there was a general tendenoy in all trials for the
values from the 150-foot oirocles to fall below the values from the 100-
foot oirocles. This suggests that optimum biting activity in the initial
primary time period (30 minutes) ooourred at less than 150 feet, but
this distance was doubtlessly affeoted by the wind speed. In addition,
the "radial effeot" (100-foot activity)-(250-foot aotivity) for the con-
oentric oircles was compared with the same effeot for the separate '
oiroles. No significant difference was deteoted in Trials B-1 and B-2,
but the difference in Trial B-3 was significantly larger in the oonoen-
trio oiroles than in the separate oiroles. This may have resulted be-
cause of the peculiarly low biting aotivity observed on the 100-foot

' REGRADED UNCLASSIFIED
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TABLE 3: Proportion of Hosts Exceeding the Average Bite Number,
Summarized Over the Time Units and Segregated With
Respeot to Radius and Type of Cirole, Trials B-1 through

B-3, BELLWETHER-II, Bio 531 (CONFIDENTIAL)

RADIUS

PROPORTION OF HOSTS EXCEEDING THE AVERAGE BITE

NUMBER IN THE INDICATED TRIAL
(Feet) Type of Cirole Average per Radius
individual J oconocentrio per Trial
Trial B-1
100 0.60 0.58 0.59
150 0.68 0.24 0.48
250 0.04 0.08 0.07
Average propor-
tion per oirols
per trial 0.34 0.24 0.29
Triel B-2
100 0.95 . 0.68 0.82
150 0.17 0.44 0.31
250 0.25 0.11 0.18
Average propor-
tion per oirole
per trial 0.36 0.32 10.34
Triel B-3
100 0.45 0.68 0.57
150 0.18 0.38 0.28
250 0.29 0.25 0.27
Average propor-
tion per oirole
per trial 0.29 0.38 0.33

JOO, DPG
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separate oirole (0.45), and, sinoce it was not demonstrated in Trials B-1
and B-2, the interpretation for this phase might be that, under the oon-
ditions encountered, the 150-foot oirole of hosts did not significantly

interfere with the passage of veotors from the 100-foot to the 250-foot

oirole.

Effeot of Time

(C) As indicated by the results of the ohi square analysis in
Table 2, there were signifiocant differences in the proportions determined
for the six time intervals in both Trials B-1 and B-3. : The ocomposite
data presented in Table 4 show that in both of thesé trials the propor-
tional value reached a maximum in the second time period (5-10 minutes)
and declined thereafter. In oontrast, no signifioant differenoce oould
be deteoted in the proportions obtained for the six time intervals. of
Trial B-2. Thus, biting aotivity in this trial did not deorease with an
inorease of time, and, presumably, if the trial had been extended beyond
the 30-minute time period, a oconsiderable number of additional bites would
have been obtained. However, even within the 30-minute sampling period,
the average number of bites per vector (1.49) was greater than that ob-
tained in any other entomologioal field trial oonduoted at DPG. The
precise reason or reasons for the greatly enhanced results of this trial
over all others conducted at DPG, however, ocould not be asocertailned.

PHASE C

(C) Phase C was conduoted to examine three host-vector relation-
ships, viz.: the host distance (the distance of the hosts from the
vector release), the host conoentration (the number of hosts per unit
area), and the vector/host ratio (the number of vestors per host).

Eaoch of these relationships was evaluasted at two levels--an arbitrary
high and a low. A total of 80 hosts were used in each trial, and they
were arrayed along a orosswind line in eight 20-foot squares, each 0.5
mile distant from the adjacent squares, as shown in Figure 5. The hosts
woere divided into four groups (A, B, C, and D), with each group oompris-
ing two of the 20-foot squares. In eaoh group, one of the squares oon-
tained 4 men with 1 man at each cormer, and the other square contained
16 men spaced 5 feet apart. These arrays represented the variation in
host oonocentration at the arbitrary low and high levels, respeotively.

(U) In four of the eight squares, the veotor release points were
located 20 feet upwind of the hosts; at the other four, 100 feet upwind.
As such, they represented the arbitrary low and high level, respectively,
of host distanoce. The third variable studied, veotor/host ratio, was
varied by using either a 10/1 or a 100/1 ratio releass upwind of each
20-foot square. The test fixtures were funotioned simulianeously upon
a signal from the Test Officer, and sampling was ocontinued for 30 minutes.

(U) A total of six trials was oonducted in this phase (a nondetailed

mixup of test fixtures in Trial C-4 resulted in that trial being olassi-
fied as an abort). Since 80 human samplers were used in each irial and

\ —
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TABLE 4: Proportion of Hosts Exceeding the Average Bite Number
Summarized Over the Types of Ciroles and Segregated With
Respeot to Radius and Time, Trials B-1 through B-3,
BELLWETHER-II, Bio 531 (CONFIDENTIAL)

ROPORTION OF HOSTS BXCEEDING THE AVERAGE BITE NUMBER

TIME INTERVAL IN THE INDICATED TRIAL AT THE SPECIFIED CIRCLE
(Minutes) Radius of Cirols (Feet)
160 150 1 ] £50 Average
‘Trisl B-1
0- 5 0.65 0.50 0.04 0.30
5-10 0.90 0.64 0.08 0.41
10-15 0.70 0.50 0.12 0.35
15-20 0.55 0.50 0.04 0.28
20-25 0.35 0.40 0.06 0.22
25-30 0.45 0.24 0.06 0.18
Average 0.59 .48 0.07 0.29
Trisl B-2
0- 5 0.80 0.20 0.08 0.26
5-10 0.75 0.33 0.20 0.35
10-15 0.80 0.37 0.24 0.39
15-20 0.85 0.33 0.16 0.35
20-25 0.85 0.30 0.14 0.33
25-30 0.85 0.30 0.24 0.38
Average 0.82 0.31 0.18 0.34
Trial B-3
0- 5 0.65 0.30 0.14 0.29
5-10 0.80 0.53 0.44 0.58
10-15 0.70 0.33 - 0.36 0.42
15-20 0.60 0.27 0.26 0.33
20-25 0.35 0,17 0.14 0.26
25-30 0.30 0.07 0.07 0.15
Average 0.57 0.28 i 0.27 0.33
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each host reocorded bites for sir comsecutive 5-minute time intervals,
there was a total of 480 host-time units in each trial. The number of
bites obtained in each of these 480 units was reocorded, and the median

of these numbers was the so-called median bite number. For every time
unit, eaoh of the eight squares produced a value--namely, the proportion
of hosts in that square with reported bites exceeding the median bite
number. Thus, each trial produced 48 proportions.

(U) For each trial, an analysis of variance based on the four-way
oross classification of time, host distanoce, host oonocentration, and
veotor/host ratio was performed on the proportions, weighting each pré-
portion according to the number of hosts involved. In every analysis,
the test of significance for each component was made by means of the
ohi square distribution, the ohi square value for each component being
obtained in & manner similar to that used in Phase B. The results of
these analyses are summarized in Teble 5.

(C) As shown in Table 5, the results of the ohi square analyses
indicated that the difference between the effests of the high and the’
low veotor/host ratios was highly significant in all trials. Further,
host conocentration was usually signifiocent, and host distance was sig-
nificant only in Trial (-3. None of the two- or three-way interaotion
terms, however, showed a tendenoy for statistiocal signifiocance. The
individual effeots of the three host-veotor relationships are disoussed
below,

A s .

' REGRADED UNCLASSIFIED

Effeot of Veotor/Host Ratio

(U) Table 6 gives the proportions of host-time units whioh ex-
ceeded the medien bite number in each trial summarized over the two
distances and six time units and segregated with respect to veotor/host
ratic and the host conoentration.

(C) As shown in Table 6, the proportion of host-time units ex-
oceoding the median bite number was greater, in eaoh oomparison, for that
square assooiated with the higher veotor/host ratio (100:1). Further,
as shown in Table 7, the data indioate, in general, that when the number
of veotors is inoreased by a faotor of 10, approximately 10 times as
many bites are received. '

(C) Table 7 also shows that the percentage of hosts receiving one
or more bites ranged from 40 to 72 per cent, with an average of 60 per
oent, when 10 veotors per host were released, and from 95 to 100 per cent
with an average of 96 per ocent, when 100 veotors per host were released.

Effect of Host Concentration

(U) Since the higher host oconcentration squares presented greater -
bulk and contrast it might be expeoted that they would be siubjeocted to ﬁ;_
greater biting aotivity than the lower host concentration squares. This



Page 22 =
TABIE 5: Results of the Analysis of Chi-Square, Trials G-1 through G-6,
BELLMETHER-IT, Bio 531 (CONFIDENTIAL)

SOURCE OF DRGREES 05 | Y € VALUES ¥FOR INDICATED TRIAL

VARIATION FREEDOM Trial 1 | Trial 2 | Trial & | Trial b | Trial 6
Veotor/Host
Ratio, V, 1 (1)* |173.49%¢ | 87.71°e |128.28%¢ |122.11%® | 168.14%¢
Host Distanoce, v
D 1 (0) -8 | 1,25 | 38.580% | 0.4 0.03
Host
Conoentration,
H 1 (1) 8.03¢% | 2.32 6.789% | 9.36%4 | 4.4195
Time, T 5 (5) 18.479% | 4.79 6.78 13,4505 9.47
VxD 1 (0) 3.43 2.14 29.44%¢ | 0.53
VxH 1 (1) 0.40 5.37¢° | 0,92 1.75 1.01
Hx T 5 (5) 1.20 10.07 | 3.87 2.73 5.49
Hx D 1 (0) 1.68 2.27 15.78%2 | 4,80
VxT 5 (5) 4.4 2.54 18.79¢% | 1,84 5.57
DxT 5 (0) 2.32 8.38 7.05 2.7
DxTxH 5 (0) 2.73 1.52 0.72 0.90
HxTxV 5 (5) 1.60 7.65 3.67 2.58 2.64
DxVxH 1 (0) 0.00 0.92 0.84 10.81%4
VxDxT 5 (0) 1.86 2,37 4.04 2.67
VxDxHxT 5 5.25 8.24 1.89 10.24

Error (24) 39,3699

®%Values in parentheses indioaste the number of degrees of freedom for

Triel C-1. . o

eegtatistioally signifiocant at the 0.1 per cent level.

o3The effeocts of distances were not determined ia Trial C-1 because &ll
of the test fiztures were inadvertently placed 20 feet upwind of each sampling
array. The analysis actually made was a three-way analysis of varianoce with
two observations per cell. In Trial (-3, the distences were doubled (sse
text); in Trisl C-4, the test design was followed improperly, and, as & result,
the data could not be analyzed.

’4Statistioally signifiocant at the 1.0 per ocent level.

o55tatistically significant at the 5.0 per cent level.

*
t
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TABLE 6: Proportions of Hosts Exceeding the Median Bite Number

” Summarized Over Time and Host Distanoce and Segregated
With Respeot to Veotor/Host Ratlo end Host Con¢entra-’
tion for Triels C-1 through C-6, BELINETHER-II, Bio 531
(CONFIDENTIAL)

VECTOR/HOST RATIO

PROPORTION OF HOSTS BIXCEEDING THE MEDIAN BiTE
NUMBER WITH RESPECT TO THE INDICATED VARIATIONS

"Host Concentration

Hl = 4 H H2 = 16 Avorage
Trial C¢-1
V1 =10:1 0.33 0.13 0.18
Vg = 100:1 0.88 0.75 0.78
Average 0‘60_ 0.44 0.48
Trial C-2
Vy = 10:1 0.21 ' 0.21 0.21
Vg = 100:1 0.83 0.97 . 0.62
Average 0.52 0.39 0.42
Trial C-3
V3 = 10:1 0.33 0.24 0.25
V2 = 100:1 0.94 0.73 0.78
Average 0.64 0.48 0.52
Trial C-5
Vi = 10:1 0.08 - 0.21 0.26
Vg = 100:1 0.69 0.78 0.76
Averagoe 0.37 0.55 0.51
Trial C-6
V; =10:1 0.87 0.33 0.32
Vo = 100:1 0.77 0.95 0.91
Average 0.52 0.64 0.61

JOO, DFa
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TABLE 7: Summary of Total Number of Bites Received Segragated With Respeot
to Veotor/Host Ratio, Phase C, Trials 1 through 6, BELLWETHER-II, ;
Bio 531 (CONFIDENTIAL) ' G

TOTAL NUMBER OF BITES RATIO OF TOTAL NUMBER PERCENTAGE OF HOSTS
RECEIVED OF BITES RECEIVED RECEIVING ONE OR
TRIAL S ' MORE BITES (%)
NUMBER |10 :1 Veotor/|100:1 Veotor/| (10:1 veotor/Host Ratio :|10/1 -1100/1
Host Ratio | Host Ratio 100:1 Veotor/Host Ratio)|Vector/ Veotor/ i
- Host Ratioc | Host Ratio
c-1 85 887 1:10.4 40 98 .
c-2 66 646 1: 9.8 60 95 :
c-3 110 1516 1:13.8 68 98 E -3
C-5 108 1498 1:13.9 62 90 g
C-6 185 1735 1: 9.4 72 100 [~

was not generally the case in the five trials. In Trials (-1, C-2, and ;
C-3, the lower host oconoentration squares exhibited greater biting activity,
signifiocantly so in Trlals C-1 and C-3. In Trials C-5 end C-6, the squares ;
containing the larger number of hosts exhibited signifiocantly greater biting

aotivity. As a result of these oontradiotory findings, a deoision at this

time concerning the effeocts of host oconcentration on biting aotivity must -
be deemed premature.

it o e -
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Effeot of Host Distance

{C) As indiocated by the results of the ohi-square analyses given in
Teble 5, only in Trial (-3 were the effeots of host distanoce upon biting
activity significantly different. In this trial, however, the actual host
distanoes were doubled--the low level from 20 to 40 feet and the high level
from 100 to 200 feet. (This ohange was made as a result of the numerous
complaints from the host samplers concerning the high biting aotivity in the
two previously conduoted field trials--Trials B-2 and D-2). Thus, the re-
sults of these five trials suggest that under the speoifio conditions en-
countered there is little difference in the biting aotivity at distanoces
up to 100 feet from the release point, but that optimum biting activity
occurs at distances less than 200 feet. This finding is similar to the
finding of Phase B.

PHASE D

(C) Indoor biting rate studies at Fort Detriok, Frederiock, Maryland, .
(4) involving simulated sleeping (sitting), standing, and walking hosts
demonstrated that more bites were received indoors as the level of human
aotivity decreased. In BELLWETHER-I, the outdoor biting assessments had K
all been made with the men seated and relatively motionless. Phase D of }i
BELLWETHER-II was designed to asocertain the effeot of overt movement of -
the hosts upon the outdoor biting aotivity of this veotor.

« Sy
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(U) In each trial, three groups of three 15-foot radius oircles,
0.5 mile apart on parallel orosswind lines, were located and soribed,
and 10 hosts were positioned equidistantly along each ociroumferenoce.
Conourrent releases of 100 veotors were made irn the/center of each of
the oiroles,and the resultant biting aotivity was assessed. 'In each
line group, the oircles were designated A, B, and C (see Fig. 6). In
the A oiroles, the men were seated on the ground and remained relatively
motionless. In the B oiroles, the hosts walked around their positions,
talked, and otherwise oooupied themselves in motion-assooiated aotiviiy.
In the C oiroles, the hosts were seated for the first 5 minutes, walked,
talked, and moved around for the second 5 minutes, were seated for the
next 5 minutes, and so on until the end of the 30-minute sampling.

/

!-‘-—1/2 mile — (UNCLASSIFIED)

£ T

A
Mean Wind Meteorological
Direction CP
l 1/2 mile ® 1/4 mile

Ca O O

C A B

C A
2-meter wind speed and direotion head.

O O O

Fig. 6. - Grid array for Phase D, BELLWETHER-II.

(U) The number of bites received in eaoh conseoutive 5-minute
period was recorded by each of the 90 hosts, so that there was a total
of 540 host-time units. The number of bites obtained in each of these
540 units was reoorded, and the median of these numbers is the so called
median bite number.

(U) For every time unit, each of the nine ocircles produced a number--
namely, +the proportion of hosts on that oirole whose reocordsd bites ex-
oeeded the median bite number. An analysis of varianoe based on the two-
way oross olassifiocation of time and host aotivity was then performed on
the proportions obtained in each trial, and the test of signiflocance for
each component was made by means of the F distribution. The results of
these analyses are given in Table 8.

' REGRADED UNCLASSIFIED
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TABLE 8: Analysis of Varianoce of Proportions Exceeding Mesdian Bite
Number, Triels D-1 through D-3, BELLWETHER-II, Bio 531

(CONFIDENTIAL)
RESULTS OF THE ANALYSIS OF VARIANCE FOR THE
INDICATED TRIALS
SOURCE OF VARIATION Trial D-1¢ : Triel D-2 Trlal D-3
' ‘* mean F mean F mean F

df square| value df square velue df gquare valuq
Host Aotivity, H 2 5.15 41 2] 39.44 2.17 21 456.35| 3.02
Inter-cirole Error 2 22.42 6] 18.20 6. 15.04
Time, T 5 24.46 18.53'3 5| 26.20 9.13'3 5| 23.80(|10.97%3
Hx T 10 1.87) 1.19 10 2.48/(1 10 3.37) 1.65
Intrae-ocircle Error 10 1.32 30 2.87 30 2.17

*In Trial D-1, two of the test fixtures oontained 40 veotors, and two,
160 veotors; oonsequently, the data obtained at these oircles were not used
in the analysis.
*2Nagrees of freedom.
'3Statistically signifioant at the 1.0 per cent level.

(U) As shown in Table 8, host activity (H) and its interaction with
time (H X T) were non-signifiocant in all three trials, but time, by itself,
was highly signifiocant. For all three triels, vector biting aotivity was
et & maximum in the first time period and steadily declined thereafter.
This trend--a deorease in blting activity with an inorease in time--was
gnerally true for all BELLWETHER-I and -II oircle-type trials.

(C) As ocompared to the Fort Detriock (4) findings where increased host
activity was associated with deoreased biting aotivity, in every one of
these three trials host aotivity, although not statistiocally significant,
showed the C-cirocles (alternating activity-nonaotivity) with the highest
and the B-oiroles (ocontinuous motion) with the lowest biting aoctivity.
That these results were not statistically signifiocant is perhaps at least
partly due to the pauocity of oirole replication and the high "inter-oircle"
variation. This latter variation may have been induoced by meteorologiocal
differences from one site to another. (In each trial, the average wind
speed difference between the two meteorological stations exoceseded 1 mile
per hour.).

PHASE E

(U) The three trials of Phase E were conducted to investigate methods’
of placement of human samplers in & built-up area and to svaluate, in part,

REGRADED UNCLASSISED
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veotor persistenoy in & desert built-up area. For this phase, 47 stations®
in Granite Peak Installation Number 2 (GPI-2) were used. At each station
two positions were designated, one near & building, vehiole, or other struc-
ture (Group I) and the other position in an open area 30 feet away from that
struoture (Group II). A randomly seleoted host (from the 94 available) was
placed at each of the 94 positions so that the hosts were olassified by
station and group.

(U) In order to ocompare biting aotivity in different seotions of the
tost area, GPI-2 was somewhat arbitrarily divided into eight sub-areas, as
shown in Figure 7. This was acocomplished using seven groupings of build-
ings and an additional loocation for the parked troop vehicles (Area H).

(U) In each trial, 5000 veotors were released off target at a distance
of approximaetely 100 yards upwind of the nearest building. Release time
was either in the early morning or late afternoon and when the temperature
was at least 65°F. Bites received by each host were recorded for eaoh 5-
minute interval, and sampling was conducted from the time of release to the
time when biting appreciably slaockened. In addition, the hosts returned
to sample the area during the following one or two orepusocular periods.

(U) Three Phase E trials were conduoted; however, only one, Trial E-3,
gonerated suffiolent data for analysis. In Trial E-1 a confusion in re-
gard to the beginning and length of sampling time produced unreliable data,
while, in Triel E-3, anomalously behaving veotors (see DISCUSSION seotion)
ylelded very few bites, and no meaningful analysis of the data was possible.

(U) An analysis of varianoce, based on the four-way oross olassifiocation
of time, area, group, and station (paired Group I and II positions), was
performed on the number ¢f bites obtained in Trial E-2, weighting the total
number of bites obtained in each area acocording to the number of hosts in-
volved. The results of this analysis are given in Table 9.

Variability Among Areas

(C) As shown in Table 9, no signifioant differenoce in biting activity
oould be deteoted among areas. The variance among stations within areas
(Brror A), however, was quite large, and, consequently, the test of signi-
fioanoce, although appropriete, was not sensitive.® Therefore, biting
aotivity among the various areas was empirically exemined. Figure 8 shows
the average number of bites per host-time unit .in Triel E-2 in each of the

2(U) This total was later reduced to 40 after the oompletion of Trial
‘E-1. This reduotion resulted in removing certain stations located near the
release point where too many bites had been received (Stations 4, 5, 6, and
7), and at the north meteorological station where no bites had been reported
(Stations 1, 2, and 3).

3(U) It is not surprising that Error A is large, sinoe the stations
within areas were not ochosen as random samples; on the ocontrary, hosts were
positioned at the expected extremes in order to gain information oonocerning
the behavior of the test veotors.

.
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Fig. 7. - Map of GPI-2 arsa showing sampling stations and areas, Phase E, BELLWETHER-II.
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Fig. 8. - Average number of bites per host time unit, Trial E-2, BELLWETHER-II.
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TABLE 9: Analysis of Varianoe of the Numbers of Bites Received,
Trial E-2, BELLWETHER-II, Bio 531 (CONFIDENTIAL)

SOURCE OF VARIATION _DﬁgggggMOF Sggng F-VALUE'
Areas, A 7. | 205.2389 1.94
S(Stations)/A (Error 4) 32 106.070
Groups (Group I versus

Group II), G 1 230.414 15.10%
Gx A 7 57.078 . 5.74=
G x S/A (EBrror B 32 15.860
Time, T ' 13 39.766 8.20%
Tx A 91 12.383 2.55*%
Tx G 13 4.859 1.00
T x S/A (Error C) 416 4,847
TxGx A 91 9.793 4.01*
T x G x S/A (Error D) 416 2.440 :

Total 1119

#*Statistically significant at the 1.0 per ocent level.

eight areas together with the relsase point and general wind direction
prevailing during the 70 minutes of initiel sempling (see also Figs. 9
through 12).4 It way be seen that biting aoctivity was greatest in those

4(U) The direction of wind flow in the GPI-2 area during Trial E-2
perhaps needs further elucidation. GPI-2 lies in the mouth of the ocanyon
whioch ocontained the southernmost of the two meteorological stations. This
station was located near the water tank (see Figs. 9-12). 4t this station
the winds reported were generally southwest. The other station was situ-
ated on the flattening slope in the open 0.5 mile to the .north of the area,
and there the winds were generally southeast. An assumed southeast wind
flow for the built-up area in the canyon mouth was made for several rea-
sons. The presence of two side ocanyons, with the larger one oriented south-
west-to-northeast (see Figs. 9 and 12), oould account for the southwest
winds reported at the south meteorologiocal station. The faot that the
south-to-north extending upper canyon with its sharply rising walls would
be in shadow earlier than the mouth would most probably result in a down-
flowing of relatively ocool, dense air. This underiding, downflowing dense
air would be subjected to a westiward deflection both by the curving ridge
of rock at the canyon mouth (see Figs. 9, 10, and 11l) and by the general
southeast windflow. Finally, this deflscted air would be given a northerly
impetus when it reached the western canyon wall, bringing it past Station
24. The observed pattern of mosquito movement would further support this
belief that the actual wind flow pettern in the built-up area was south-
east to northwest. The known need for oclose-in meteorological support in
entomological field testing was clearly evidenoed in this phasse.

\»hn
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areas (A, B, and D) direotly downwind from the release point and decreased
with an inoreese in orosswind distanoce. Since this was generally true for
the later as well as the initial sampling periods, it indicated that the

veotors did not distribute themselves evenly throughout the built-up area.

(C) It should be noted that the southeast windflow moved the mosqui-
toes from the release point sucoessively through Areas D, B, and A, and
that the biting aotivity (average number of bites per host-time unit) in-
oreased with an inorease in downwind distance. These two faots lend
strong support to the oconolusion reached in Phase B that intervening hosts
do not intarfere with the veotor's downwind spread. '

Veriability Among Stations Within Areas

(U) Pigure 13 illustrates the variability in the total biting
aotivity reported among stations (Group I + Group II) within Area B in
the initial sampling period. Although other areas showed similar vari-
ability, Area B was chosen since it oonteined more stations end had more
reported bites. In addition, the distribution of bites in Area B, oon-
trary to that observed in other areas, was unexpeotedly systematic,
and it was felt that these data should be partioculerly noted.

(C) It may be seen in Figure 13 that the total number of bites ob-
tained at stations in Area B varied considerably, renging from O at
Statlon 15 to 254 at Station 20. Further, the total number of bites ob-
tained at each of the statiors in the southern section of Area B (Stations
8 through 11 and 19 through 23) was relatively high; while, in ocomparison,
very few bites were recorded at stations to the north (Stations 12
through 17). The assumed general wind flow (see Footnote 4, above) proba-
bly directed a majority of the veotors to the southern part of Area B.

The presenoce of the rows of generators on the southern loop road (see
Fig. 14) would also contribute to this. When the .veotors reached Area B,
the orientation of the buildings may have hindered the spread of the
veotors to the northern stations. However, other factors, such as flight
in the orosswind direction, terrain slope, host density, or a combination
of these or other faotors might equally explain the results. Therefore,
at present, the exaot reason for the observed lack of uniformity in the
distribution of bites throughout the area is not known.

Effeot of Position (Group I versus Group II)

(C) The results of the analysis of varieanoce (Teble 9) indicated that
there was a significant difference between the number of bites obtained
at positions loosted near struotures (Group I) and those located in open
areas (Group II). Table 10 shows that the average number of bites per
host-time unit was approximately twice as large for the Group I as for the
Group II positions (Columns 17 and 18); however, the magnitude of the dif-
ferenoce changed signifiocantly with area. If the areas where higher biting
ocourred are examined (Areas A, B, and D), it may be seen that in Area A
approximately three times as many bites were obtained at Group I positions
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TABLE 10: Veotor Biting Activity Segregeted With Respect to Area, Group, and Time, Trial E-2, BELIAETHER-II, Bio 531 (CONFIDENTIAL)

AVERAGE NUMBER

TIVE AVERAGE NUMBER OF BIT=S PIR HOST IN INDICATED GROUP OF INDICATED SUB-AREA . AVERAGE NUMBER OF| oF BITES PER
(Minutes) Area A Area B Area C Area D Area 3 Area F Area G Area H BITES PER HOST _|rmum PERICD/
I II I iI I 11 I 11 I 11 I II I II I IT Group. I |Group IX TRIAL
0- 5 0.00 j0.00) 1.56 | 2.29}10.0010.00]1.50]0.00}0.00|0.00|0.00}0.00}0.86]|0.29]0.00]0.00 0.85 0.92 0.89
5-10 0.00}0.00| 2.75)2.43] 0.00{0.00|5.00|1.00|0.00}0.00}|0.00|0.00|1.86}0.00[0.00]0.00 1.68 1.02 1.35
10-15 9.00 [1.00| 3.868 | 2.43)0.00{0.00}3.50]1.00)0.00§0.00]0.12{0.00|2.57}0.00}0.00]|0.00 2.42 1.05 1.76
15-20 12.00 |1.00}) 4.9413.44|0.50]|0.50]4.00] 6.00 0.%0 0.00]0.2510.00(1.57]10.71]0.5 |0.00 2.90 1.85 2.38
20-25 33.00 |1.004 4.19 }3.38| 3.00{0.00}6.00| 2.00{0.00]0.00;0.00]|0.00)3.29|0.29{0.00]0.00 3.50 1.52 2.5
25-30 11.00}1.00] 4.75 3.12| 4.00|0.50 ]| 4.50| 6.50|0.50]0.0010.12| 0.00 | 3.00}0.43]|0.00] 0.50 3.18 1.72 2.45
30-35 7.00 | 4.00| 3.62 | 2,06 | 2.00 | 0.00 | 4.00 | 4.00}0.50 |0.00 | 0.12|0.12 |0.71{0.43}0.00]0.50 2.10 1.25 1.68
35-40 10.00 | 3.00) 3.31{2.19] 3.00|0.00)2.50}1.50|0.00]|0.00]0.25|0.00]1.00]|1.00]0.00]1.00 2.08 1.25 ‘ 1.66
40-45 3.0015.00|2.44)1.8811.50]|0.00};2.50{2.50]0.000.00}0.50]{0.001}2.00]|0.57}0.00¢%0.00 1.07 1.10 1.40
45-50 0.00{2.00{212.94]0.75}21.0040.00}2.50]0.50 {0.00{0.00{0.00]|0.00}1.29]0.29)0.00}0.00 1.18 0.42 0.80
50-55 0.00}1.00|2.38|0.821{1.50|0.00|0.50}0.00]0.00|0.00|0.00]0.00(2.71|0.00|21.000.00 1.58 0.35 0.96
55-60 0.00]3.00]| 2.06]0.69]0.00|0.00[2.00|0.50}0.00]0.00]0.00§0.0011.57{0.14}0.00]0.00 1.20 0.40 0.76
60-65 0.00 |2.00}0.880.12] 0,00 {0.00 |0.00]0,00|0.00|0.00}{0.00]0,00(3.00){0.14]0.00]0.00 0.88 0.12 0.50
65-70 0.00 |{4.00]1.25{0.,12}0.00]{0.00 }0.00}{0.00|0.00{0.00]0.00¢{0.00}21.00{0.29|0.00][0,00 0.68 0.20 0.44
Average
Number of
Bites Per| 6.07 | 2.00{2.8511.83{1.18[0.07 [2.75({1.82810.11{0.00({0.10{0.01 {1.89{0.33({0.11{0.14 1.85 0.94 1.40
Host-Time
Unit
Average
Por Aros 4.04 2.34 0.62 2.28 0.05 0.05 1.1 0.12
Colum
Nuzmber 1 2 3 4 ] 6 7 8 9 10 11 12 13 14 15 16 17 18 19
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Summary of Biting Dsta Obtained in Trlel E-2, BELLNETHER-II, Bilo 532 (CONFIDENTIAL)
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Summary of Biting Date Obtained in Trial E-2, BELLWETHER-II, Bio 531 (Continusd)

TABLE 11
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(U) From an empiriocal examination of the various stations, it-
was evident that there existed considerable differences among them,
and, moreover, it was not reasonable to expect similar biting aotivity.
Two important differences in stations were:

Variability Among Stations

1. The station location in relation to the release point and
the general wind flow, and

2. The amount of proteotion from the wind that the building
offered to the mosquitoes.

These differences are depiocted, in part, by the selected stations
shown in Figures 15 through 19.

(C) Station 20 (Fig. 15) was located near and downwind from the
release point, while Stations 33 and 34 (Fig. 16) and Stations 47 end
48 (Fig. 17) were looated at both greater distanoces and orosswind from
the release point. A total of 254 bites was reocorded at Station 20 as
compared to 0, 0, 3, and O bites at Stations 33, 34, 47, and 48, re-
speotively. This illustrates & general observation of Trial E-2--
nemely, that high vector biting activity was ususlly found only near
and/or downwind from the release point.

(C) Station 24 (Fig. 18) was looated downwind and at a distance
approximately twioce as far from the release point as were Stations 33
and 34 (Fig. 16). A total of 113 bites was obtained at Station 24.
Comparing this result with the results obtained &t Stations 33 and 34
illustrates the general finding that, under the oconditions of this
trial, vector biting eotivity had a higher ocorrelation with downwind
location than with distance from the release point. It should also
be noted that Station 24 was approximstely 1400 feet from the release
peint, an effeotive distance considerably greater than one would ex-
peot from examining the ‘Phese B and C data.

(C) A total of 79 bites was obtained at Station 37, 75 of whioch
wore received at the position near the bullding. This comparison in-
dicates that alcoves (see Fig. 19) offering shelter from the wind are
highly attractive to the vectors. In support of this view, it may also
be pointed out thet at the remaining six stations of Area G, possessing
no alecoves, an average of only 23 bites per stetion was obtained.

Results of the Seoond Crepusoular Period of Triael E-2

(U) In the morning (4 October 1960) following the evening vector
release of Trial E-2, the troops returned to their assigned positions
in the GPI-2 area. Bites received by each host were recorded for each
5-minute interval, and sampling was oonducted from 0630 to 0830 MST end
from 0920 to 1000 MST.
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(C) Only one bite was obtained throughout the test area from 0630
to 0800 MST; however, during this time, the air temperatures recorded
at 0.5 meter averaged only 53.2°F. From 0800 to 0830 MST, the tempera-
ture inoreased to &n average of 59.2°F, and in this intervel a total of
25 bites was recorded.

(C) From 0920 to 1000 MST, with an average temperature of 72.6°F,
a total of 128 bites was obtained. These results, segregated with re-
spect to time and group, are presented in Table 1Z2.

TABLE 12: Biting Results Obtained'from>0920 to 1000 MST Segfegated With
Respeot to Time and Group, Triel E-2, BELLWETHER-II, Bio 531

(CONFIDENTIAL)
TOTAL NUMBER OF BITES PER
TIME INTERVAL INDICATED GROUP TOTAL NUMBER OF BITES . .
(MsT) Group I Group II .
0920-0925 13 4 17
0925-0930 4 7 1
0930-0935 13 12 25
0935-0940 15 4 19
0940-0945 11 4 15
0945-0950 7 0 7
0950-0955 20 3 23
0955-1000 8 3 1
TOTAL 91 37 128

(U) As a result of comparing this low vector biting aotivity with
that obtained during the previous crepusoular period, sempling was termi-
nated at 1000 MST eand was not reinstituted that evening.

PHASE F

(C) The purpose of the Phase F trials was to determine the average
longevity of the A. aegypti mosquito when exposed to ambient desert oon-
ditions. To answer this objective, four 100-veotor exposure cage cones,’
two ocontaining guinea-pig-fed mosquitoes and two with starved mosquitoes,
were exposed to ambisnt desert oconditions at ground level. One cage of
gulnea-pig-fed and one of starved vectors were placed in relatively dense,
indigenous vegetation; the other two cages were positioned in the open
nearby. Observations were to be made as 1o the total number of survivors
at the end of sach hour for & period of 24 hours or until at least 50 per
cent of the vectors had died. Four trials were originally soheduled.
These trials were oonducted near Baker Laboratory under the direotion of
the Test 0fficer.

e — e —
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(U) Two Phase F trials were completed, both of whioh wers subse-
quently classified as aborts. This resulted primarily beocaise 100
veotors proved to be too large a number in one cage for'adéquately' 
classifying them as to either dead or alive without removing the dead
from the cage. In attempting to remove the dead mosquitoes from the
oage, the prooedure followed was to invert the oone, thereby shaking
the dead into the cap and (hopefully) inducing the live ones to £fly to
the upper parts of the oone. However, a number of live veotors re- -
mained in the ocap area and escaped when it was removed. As a result,
it wes impossible to determine the peroentage of veotors surviving.

DISCUSSION

(C) BELLWETHER-II was oonducted primarily to develop a field test
technology that would be useful for the testing of various arthropod
veotor systems. Approximately 100 military personnel from the 45th and
46th Chemical Companies of the 2nd Chemical Battalion (Smoke Generator)
woere assigned to be samplers in these trisls. The lack of seourity
olearance for the military personnel posed a diffioult situation. The
men ocould not be expsoted to perform their tasks to the best of their
ability when the test design did not make sense to them; yet the purposes
of these proocedures could not safely be made meaningful to uncleared
personnel.

(U) other field test technology problems that developed in BELLWETHER-
II inoluded meteorologiocel instrumentation and laboratory prooedures.

(U) The meteorological stations were both too few and too far away °
from the points of primary interest--the ocenters of the oiroles, squares,
and areas. The meteorvlogiocel stations had been moved away from the test-
ing network to prevent their bulk and personnel from distorting the test
results. During periods of large-soale weather phenomena--i.e., pre- and
post-frontal passages, strong low pressure systems located olose by, eto.--
the wind movements are relatively steady and close-in meteorologiocal sup-
port is not oritiocal. However, the requirements for low wind speeds in
field testing mosquitoes would usually rule out general, steady wind
flows; thersfore, light winds, variable in both speed and direotion, are
the rule. Sinoe mosquitoes have been found to be so extremely sensitive
to winds (see 2), only data releoting the variable wind movements to
whioh the veotors are actually exposed will yield information resolving
muoh of the variability ococourring between trials. Because of the impera-
tive need for reducing the excessive trial-to-trial variebility, it is
necessary that close-in meteorological support be furnished for future
field trials.

(U) The second problem was laboratory control. The general pro-
ocedures followed for rearing the test veotors used in the DPG tests have
been for Baker laboratory to grow the mosquitoes from egg papers furnished
by Blolabs. When a batch of larvae reached the pupal stage, the sexes
were separated and female pupae were counted out into ice oream ocartons of

U —
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a size dependent upon the particular trial for which they were soheduled.
Here they were held, fed whern necessary, and then used in the various
trials. The veotors were required to be 6 to 10 days of age (as adults)
and starved for 12 to 24 hours prior to use.

(U) Under the belief that these general laboratory procedures would
yield a standard product, no speoific laboratory ocontrols were made.
However, certain anomalous veotor behavior situations were observed during
the oourse of BELLWNETHER-II. In Trial B-3, those mosquitoes rsleased at
the ocenter of the single 250-foot oirole failed to reach the periphery.
Although this probably ocould have been resclved by having the men, at the
end of the trial, move in toward the oenter noting where the mosqultoes
were, it was not done. In Yrial KE-3, the vectors stayed in a ball on the
ground at the release point; they were alive but failed to move out. (A
footnote to Table XX of Techniocal Study 7B (4) states that, on a 40-
mosquito release, "12 mosquitoes did not leave the floor." This could be
the same phenomenon.) The reasons for this anomalous behavior oould prob-
ably have been ascertained had laboratory ocontrol batohes of the same lots
of vectors been maintained and observed in the inseotary. Since these
behavioral anomalies ocould have developed anywhere from varietions in egg
papers to the environment immediately befors the trial, tighter laboratory
oontrols are an obvious neocessity and will be implemented in future test-
ing. In addition, sample batches will also be transported to the field,"
and, although they will not be released, they will be exposed to the same
ambient oconditions as the test lots. After the completion of the trial,
these will be returned to the insectary and observed. Complete records
wlll be kopt on all batches and lots. It has proved impossible to find
eny logical reason for the greatly enhanced biting inocurred in Trial B-2
(see Table 1), and more comprehensive laboratory control work might pos-
sibly have shown the reason(s).

(C) The mosquitoes used in BELIWETHER-I and -II were reared in an
insectary having an 82°F temperaturse and a relative humidity of 80 per
cent. While these conditions are ideal for & tropical mosquito scheduled
for release under tropiloal conditions, the sudden change to ambient
desert conditions of often widely differing temperatures and much lower
humidities might constitute & shock to the mosquito's physiological
system. Therefore, pre-trial temperature oconditioning will be investi-
gated prior to and in future testing.

(U) Parker (5), commenting on the observed differenoces in the mos-
quito responses to dry and moist surfaces at different temperatures as
contirastingly reported both by him and by Christophers (6), suggests that
the subsequent mosquito behavioral patterns were more dependent on the
temperature-humidity oconditions during rearing and holding than were
generally realized. In both investigations the inseots had been exposed
from, or very nearly from, the time of emergence to the temperatures and
humidities at which the experiments were later performed: Parker's at
82.4°F (28°C) and 50 to 70 per cent relative humidity and Christophers'
at 77.0°F (25°C) and 80 to 90 per oent relative humidity. Parker further

suggests that a temperature-humidity differenoce.operating before an experiment
can so condition the females as to produce the sams type of difference in re-
sponse as can a similar temperature and humidity difference operating during the

e ——— et
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experiment. These thoughts strongly indicate & further need for addi-
tional laboratory work to asoertain the optimum rearing-holding oondi-
tions for different environmental releases.

CONCLUSIONS

(S) From the data generated in BELLWNETHER-II, and under the
specifio oonditions encountered, it is oconoluded that:

l. In a 30-minute sampling period, there was no significant
difference in veotor biting aotivity at distanoces up to 100 feet from
the release point, but maximum biting activity oocourred at distanvces
less than 200 feet. '

2. Intervening hosts did not interfere with either the
veotor's outward spread or biting activity.

3. No oconolusive findings were generated as to the effeoct of
host conoentration. :

4. When the number of veotors was increased by & faotor of
10, approximately 10 times as many bites were received and the propor-
tion of hosts bitten was inoreased an averags of 36 per cent.

5. Veotor biting activity showed a tendenoy to be highest
when the hosts were alternately in motion end then motionless for recur-
ring b-minute periods, and to be lowest when the hosts moved oon-
tinuously.

6. Hosts located near bulldings were subjeoted to signifi-

oantly greater veotor biting aotivity than were hosts located in open
areas.

7. Vectors did not tend to distribute themselves evenly
throughout an isolated built-up area and, further, they did not tend to
redistribute themselves evenly during the interims between host oocu-
pations.

8. No conclusive findings were generated as to the optimum
sampling duration.

9. No evidence of orepuscular-period biting preference was
obtained in these trials.

10. No conoclusive findings were generated concerning the aver-
age longevity of this speoles when exposed to ambient desert conditions.

' REGRADED UNCLASSIFIED
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TABLE 1: Wind Direction and Spesd Date for Trial B-1, Bio 531 (UNCLASSIFIED)

o
)
BAST POSITION, 2.0 METERS WEST POSITION, 2.0 METERS K
TIME Direction Spead Direction Speed 0
INTERVAL (*) (mph) (*) (mph) <
(Minutes)
avg range avg range avg range avg range
Z2-5 to Z 198 164-226 5.8 2.4 - 9.1 097 063-138 | 6.7 2.7 - 12.4
Z to Z45 201 088-315 4.6 1.2 - 13.6 | 122 072-176 | 6.9 1.3 - 14.2
Z+5 to Z+10| 156 072-252 4.4 1.4 - 13.2 | 074 000-203 5.3 <0.,5 - 10.0
Z2+10 to Z+15 121 041-204 6.2 1.0 - 13.5 ] 095 355-173 | 4.8 1.2 - 9.4
Z+15 to 2420 158 007-324 3.3 0.5 - 7.071177 123-237 8.4 4.6 - 13.1
Z2+20 to Z+425 147 093-192 6.2 2.5 - 10.6 | 154 108-214 | 6.2 2,3 - 12.0
2425 to Z+30 | 194 156-264 6.2 2.5 ~ 10.3 | 147 099-192 7.6 3.0 - 12,6
Z+30 to 2+35 169 135-264 6.7 2.5 - 13.6 | 138 077-176 8.8 3.5 ->15.0
Z+35 to Z+40| 182 106-221 6.7 4.3 - 13.1 | 144 081-196 5.7 2.4 - 10.8
Z2+40 to Z+45 178 129-217 5.7 3.1 - 10.4 | 147 084-198 | 6.2 2,1 - 11.1
Z+45 to 2450} 183 126-259 6.5 1.5 - 12.1 | 1568 114-182 7.1 3.9 - 12.8
2450 to Z+55 180 086-239 9.3 4.0 - 13.9 | 146 081-204 | 8.2 2.3 - 13.6
Z2+55 to Z+60 117 086-150 8.8 5.4 - 12.5 | 147 090-182 9.6 4.1 - 14.8
Average 168 6.2 | 134 7.0
This information was taken on 6 September 1960 at the indicated positions. Function times

were 1405, 1410, and 1428 MST. Z denotes 1410 MST function time.

' REGRADED UNCLASSIFIED  JOD, DFG
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TABLE 2: Cloud Cover, Temperature, and Relative Humidity Date for Trial
B-1, Bio 531 (UNCLASSIFIED)
CLOUD COVER TEMPERATURE . RELATIVE HUMIDITY
TIME (10ths of sky (°F) (%)
oovered) Ground | 0.5 Meter
Z +10 4 89.9 90.3 23
Z +5 4 89.8 85.7 23
Z +20 5 90.0 92.0 20
Z +35 5 80.1 90.8 21
Z +50 4 90.0 92.0 20
Z +60 4 90.1 92.6 19
Average 90.0 80.6 21.0

These data were taken at the East Position.

TABLE 3: Ultraviolet Radiation Data, Trial B-1, Bio 531 (UNCLASSIFIED)
TIME TOTAL ULTRAVIOLET ENERGY FROM 2000 to 3675 A
INTERVAL (Miorowatts per second per om2)
(MST)
1401 to 1406 33075
1406 to 1411 44100
1411 to 1417 42875
1417 to 1422 80850
1422 to 1425 49000
1425 to 1430 78400
1430 to 1435 74725
1435 to 1440 75950
1440 to 1445 .75850
1445 to 1451 84525
1451 to 1455 52675
1455 to 1500 72275
1500 to 1505 63700
1505 to 1510 N 67375
Average 73,962

REGRADED UNCLASSIFIED



TABIE 4: Wind Direction and Speed Data for Trial B-2, Bio 531 (UNCLASSIFIED)

EAST POSITION, 2.0 METERS WEST POSITION, 2.0 METERS
TIME Direotion Speed Direction Speed
INTERVAL () (mph) *) (mph)
(Minutes) '
avg range avg range avg range avg range
2-5 %o Z 3565 180 - 171 2.8 <0.5 - 7.2 348 309 - 039 5.6 1.0 - 10.2
Z to Z+5 345 2956 - 064 2.6 <0.5 - 5.4 216 324 - 243 1.6 0.5 - 6.2
Z+5 +to Z+10 032 342 - Q79 2.2 <0.5 - 4.2 337 196 - 020 3.6 0.5 ~ 6.8
Z+10 to Z+15 068 347 - 126 2.4 0.5 - 4.8 330 240 - 015 5.0 1.1 - 11.0
2415 to Z+20 312 232 - 035 3.4 0.5 - 7.7 354 262 - 132 4.6 0.5 - 9.1
Z+20 to Z+25 005 266 - 060 2.8 1.0 - 8.8 280 201 - 019 4.6 1.2 -~ 7.4
Average 037 2.7 311 4.2

This information was taken on 23 September 1960 at the indicated positions. Function time (2)

was 1132 MST.

'Q:;-r. 5
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TABLE 5: GCloud Cover, Temperatures, and Relative Humidity Date for Trial

B-2, Bio 531 (UNCLASSIFIED)

Page D1

CLOUD COVER TEMPERATURE RELATIVE HUMIDITY
TIME (10ths of sky (°F) 1)
coversd) Ground | 0.5 Meter
Bast
Position
Z -328 - - 68.9 17
Z - - 70.8 19
Z +10 - - T1.7 15
Z +20 - - 75.8 14
Z +30 - - 73.0 15
Averagse 71.6 16
West
Position

Z -32 2 74.5 68.4 25
2 1 74.5 71.6 20
Z +10 1 72.4 69.2 19
Z +20 1 70.3 70.7 17
Z +30 1 69.5 71.6 18
Average 72.2 70.3 20
"*No data.

TABLE 6: Ultraviolet Radiation Data, Trial B-2, Bio 531 (UNCLASSIFIED)

TIME TOTAL ULTRAVIOLET ENERGY FROM 2000 to 3675 X
INTERVAL (Microwatts per second per ocm?)
(MST) '

1125 to 1130
1130 to 1135
1135 to 1140
1140 to 1145
1145 to 1150
1150 to 1155
1155 to 1200

102,900
90,650
74,725

117,600
88,200
84,525
83,300

91,700

Average

bty
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TABLE 7: Wind Direction and Spsed Data for Trial B-3, Bio 531 (UNCLASSIFIED)

NORTH POSITION, 2.0 MEIKRS

SOUTH POSITION, 2.0 MRTERS

TIME Direction Speed Direction = - Speed
INTERVAL () (mph) (*) (mph)
(Minutes)- .
: avg range avg range avg rangse avg range
Z-5 to 2 211 139 -~ 273 4.7 1.7 - 8.0 178 116 - 265 | 2.8 0.7 - 5.9
Z  to Z2+5 192 114 -~ 216 1.9 0.5 - 4.0 151 099 - 183 { 2.5 0.8 -~ 4.6
Z+5 to Z+10 237 100 - 285 3.8 1.0 - 6.1 207 124 - 313 | 3.1 0.7 - 6.7
Z+10 to Z+15 250 . 194 -~ 300 2.1 k0.5 - 3.9 | 272 251 - 324 | 4.6 2.4 - 7.1
Z+15 to Z+20 011 185 ~ 051 3.8 | 1.5 - 7.1 209 099 - 274 | 1.9 0.6 - 5.1
Z+20 to Z+25 048 031 ~ 185 1.0 K0.5 - 2.3 259 136 - 270 (5.0 2.5 - 6.7
Average 156 2.7 222 3.4

This information was taken on 19 October 1960

was 1457. MST,

REGRADED UNCLASSIFIED
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TABIE 8: Cloud Cover, Temperature, and Relative Humidity Data for Trial
B-3, Bio 531 (UNCLASSIFIED)

CLOUD COVER TEMPERATURE RELATIVE HUMIDITY
TIME (10ths of sky (°F) (%)
covered) [ Ground | 0.5 Meter
North
Position
Z -10 1 - 69.4 25
Z 1 - 69.6 24
Z +10 1 - 70.4 17
Z +20 2 - 70,3 24
Z +30 2 - 70.1 23
Average 70.0 23
South
Position
2 -10 1 - 71.0 28
2 1 - 70.0 28
Z 410 1 - - -
Z +20 1 - 69.8 -
Z +30 2 - 69.9 -
Average 70.2 K 28
*No- data.

TABIE 9: Ultraviolet Radiation Data, Trial B-3, Bio 531 (UNCLASSIFIED)

TIME TOTAL ULTRAVIOLET ENERGY FROM 2000 to 3675 A

INTERVAL (Microwatts per second per cm?)
(MST)

1450 to 1455 31,850

1455 to 1500 30,625

1500 to 1505 28,175

1505 to 1510 25,725

1510 to 1515 23,275

1515 to 1520 ' 20,825

1520 to 1525 15,925

1525 to 1530 18,375

Averags 24,347

' REGRADED UNCLASSIFIED
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TABLE j0: Wind Direction and Speed Data for Trial C-1, Bio 531 (UNCLASSIFIED)

lav)
. m
EAST POSITION, 2.0 METERS : WEST POSITION, 2.0 METERS 3
TIME Direction - Speed Direction Speed o
INTERVAL (*) (mph) (°) (mph) -
(Minutes) .
' avg range avg range avg rangse avg . range
Z-5 to Z 172 138-197 8.0 1.0 - 13.0 | 174 094-228 | 5.2 1.1 - 9.0
Z to Z+5 198 155-283 6.6 1.2 - 10.0 | 192 174-206 | 7.9 4.6 - 11.6
Z+5 to Z+10 158 112-213 6.8 3.1 - 13.1 | 199 162-225 | 6.5 4.3 - 10.0
Z+10 to Z+15 180 136-212 7.4 4.4 - 11.9 | 190 155-213 | 7.0 2.6 - 12.2
Z+15 to Z+20 185 139-219 8.3 5.0 - 11.4 | 181 156-204 | 7.1 0.8 - 11.4
Z+20 to Z+25 180 152-220 8.0 5.5 - 12.8 | 189 159-209 | 7.6 1.9 - 13.7
Z+25 to Z+30 198 143-278 5.8 1.0 - 11.2 | 175 151-206 | 6.8 4.0 - 12.4
Z+30 to 2+35 208 169-242 7.4 3.8 - 12,5 | 162 135-190 | 6.8 1.8 - 10.6
Average 185 7.3 183 6.9

This information was taken on 19 September 1960 at the indicated positions. Function time (Z)
was 1140 MST,

e REGRADED UNCLASSIFIED  JOD, DPG -



TABIE 11: Cloud Cover, Temperature, and Relative Humidity Data for Trial

L )

Pago 55

C-1, Bio 531 (UNCLASSIFIED)
CLOUD COVER TEMPERATURE RELATIVE HUMIDITY
TIME (10ths of sky (°r) (4)
covered) Ground | 0.5 Meter
East
Position
z -10 _» 102.8 84.4 14
Z - 103.1 84.7 15
2z +10 - { 103.7 87.0 11
Z +20 - 103.9 87.0 13
Z +30 - 104.1 87.2 13
Average 103.35 86.1 13
West
Position
Z + 5 - 103.4 85.0 14
Z +15 - 103.6 84.6 13
2 +25 - .103.8 83.8 8
Z +39 - 104.0 84.9 15
Average 103.7 84.6

*No data.

TABIE 12: Ultraviolet Radiation Data, Trial C-1, Bio 531 (UNCLASSIFIED)

TIME TOTAL ULTRAVIOLET ENERGY FROM 2000 to 3675 &

INTERVAL (Miorowatts per second per cm?)
(MST)

1130 to 1135 94,325

1135 to 1141 113,925

1141 to 1145 74,725

1145 to 1150 93,100

1150 to 1155 98,000

1155 to 1200 96,775

1200 to 1206 98,000

1205 to 1210 98,000

1210 to 1215 99,225

Average 96,231

g g

JOD, DPG
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TABLE 13: Wind Direction and Speed Data for Trial C-2, Bio 531 (UNCLASSIFIED)

This information was taken on 22 September 1960 at

was 1458 MST.

REGRADED UNCLASSIFIED

the indicated positions.

NORTH POSITION, 2.0 METERS SOUTH POSITION, 2.0 METERS

TIME Direction Speed Direction Speed
INTERVAL (%) (mph) (*) (mph)
(Minutes) , .

avg range avg range avg range avg range

2-5 to Z INOPERATIVE 9.5 5.0 -215.0 [315 294-339 | 9.5 4.2 - 14.8
A to 245 319 272-360 5.7 1.6 - 9.8 |318 285-351 6.7 3.2 - 10.6
Z+5 to Z+410 321 240-063 6.4 1.9 - 14.5 {329 286-007 9.5 5.8 - 13.3
Z+10 to 2+15 | 328 240-039 6.7 3.1 - 13.5 {336 302-011 | 7.6 1.8 - 11.1
2415 to Z+20 | 321 293-348 7.6 3.4 - 11.7 {313 279-344 | 8.4 5.3 - 12,7
2+20 to Z+25 | 326 273-352 4.5 1.3 - 7.7 {315 278-330 | 8.7 4.3 - 13.1
Z2+25 to Z+30 311 268-111 3.1 1.2 - 13.9 | 347 312-014 8.9 6.6 - 11.4
Average 321 6.2 325 8.5

Funotion time (Z)

9G¢ eded



TABLE 14: Cloud Cover, Temperaturs, and Relative Humidity Data for Trial
C-2, Bio 531 (UNCLASSIFIED)

CLOUD COVER TEMPERATURE RELATIVE HUMIDITY
TIME (10ths of sky °F) (%)
covered) Ground | 0.5 Meter
North
Position
Z -48 - 87.0 70.0 29
Z - 90.1 70.0 35
Z +10 - 93.0 70.1 36
Z +20 - 92.9 70.3 30
Z +30 - 92.9 72.1 29
Averags 91.2 70.5 ~ T 31.8
South
Position
Z -28 3 73.7 70.8 30
Z +2 2 71.5 69.6 _ 30
Z +12 2 71.6 70.1 31
Z +22 2 71.1 70.4 29
Z +32 2 70.9 70.6 30
Averags 71.8 70.3 30
*No data.

TABLE 15: Ultraviolet Radiation Data, Trial C-2, Bio 531 (UNCLASSIFIED)

TIME TOTAL ULTRAVIOLET ENERGY FROM 2000 to 3675 A

INTERVAL (Microwatts per second per cm®)
(MST)

1430 to 1445 207,025

1445 to 1450 63,700

1450 to 1500 117,600

1500 to 1505 56,350

1505 to 1510 52,675

1510 to 1515 49,000

1515 to 1520 45,325

1520 to 1525 44,100

1525 to 1530 ' 40,425

Average 75,133

O
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TABLE 16: Wind Direction and Speed Data for Trial C-3, Bio 531 (UNCLASSIFIED)

gg e88d

EAST POSITION, 2.0 METERS WEST POSITION, 2.0 METHRS
TIME Direction Speed Direction- Speed

INTERVAL () (mph) (°) (mph)
(Minutes) , -

avg range avg range avg range avg range
Z2-5 to 2 261 198-319 4.0 0.9 - 7.0 | 275 191-012 2.4 &£0.5 - 5.1
Z to Z+H 279 230-332 5.0 2.2 - 8.7 | 268 231-332 4.3 0.7 -.6.5
Z+5 to 2410 270 215-314 5.1 2,5 - 7.7 | 268 216-324 3.1 <0.5 - 5.6
2410 to 2415 282 189-327 2.6 0.5 - 4,9 | 293 212-331 | 2.9 0.5 - 7.9
Z2+15 to Z+20 279 200-324 4.2 1.4 - 7.2 | 269 230-334 | 3.6 <0.5 - 7.2
Z+20 to Z+25 281 204-313 5.2 2.3 - 8.1 ] 282 235-306 2.6 0.6 - 5.6
Z+25 to 2430 245 191-297 4.1 2,3 - 7.7 ) 289 250-324 | 3.5 1.1 - 5.9
Z2+30 to 2435 282 202-314 4.9 1.8 - 7.7 | 269 226-340 4,6 .5 - 6.4
Averags 272 4.4 276 3.4

This information was teken on 29 September 1960 at the indicated positions. Function time (2)
was 1045 MST. ‘

' REGRADED UNCLASSIFIED  JOD, DPG
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TABLE 17: GCloud Cover, Tempsraturs, and Relative Humidity Data for Trial
C-3, Bio 531 (UNCLASSIFIED)
CLOUD COVER TEMPERATURE RELATIVE HUMIDITY
TIME (10ths of sky (°F) (4)
covered ) Ground |° 0.5 Meter
East
Position
Z -5 - 67.7 53.5 30
2 45 - 68.5 53.5 30
2 +15 - 68.0 54.1 26
Z +25 - 67.8 53.5 26
Z +35 - 68.0 53.8 27
Average 68.0 53.7 28
West
Position
Z -5 2 - 71.8 28
2 +5 2 - 72.2 28
Z +15 2 - 72.6 28
Z +25 1 - 73.1 28
Z +35 1 - 74.2 26
Average 72.8 28
*No data.
TABIE 18: Ultraviolet Radiation Data, Trial C-3, Bio 531 (UNCLASSIFIED)
TIME TOTAL ULTRAVIOLET ENERGY FROM 2000 to 3675 A
INTERVAL (Microwatts per second per cm®)
(MST)

1040 to 1050
1050 to 1055
1055 to 1100
1100 to 1105
1105 to 1110
1110 to 1115
1115 to 1120

Averags

73,500
26,950
34,300
34,300
20,825
26,950
24,500

34,475
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TABIE 19: Wind Direction &nd Speed Data for Trial C-5, Bio 531 (UNCLASSIFIED)
EAST POSITION, 2.0 METERS WEST POSILION, 2.0 METERS
TIME Direction Speed Direction Speed
INTERVAL (°) (mph) (*) (mph)
(Minutes) . '
avg range avg range avg range avg range
2-5 to 2 327 295-012 | 5.6 3.0 - 8.7 INOPERATIVE* INOPERATIVE
Z to Z+5 325 277-012 | 3.9 1.0 - 7.0 INOPERATIVE INOPERATIVE
Z+5 %o Z+10 301 277-352 | 4.6 1.3 - 8.4 INOPERATIVE INOPERATIVE
Z+10 to Z+15 307 261-354 | 4.2 0.7 - 7.3 INOPERATIVE INCPERATIVE
Z+15 to 2+20 288 255-319 | 5.2 2,1 -17.9 INOPERATIVE INOPERATIVE
Z420 to 2425 2917 275-341 | 4.5 1.8 - 7.2 INOPERATIVE INOPERATIVE
Z+25 to Z+30 274 216-317 | 3.1 0.5 - 5.7 INOPERATIVE INOPERATIVE
Z+30 to Z+35 277 215-347 | 2.3 0.9 - 4.7 INOPERATIVE INOPERATIVE
Average 300 4.2

*West position inoperative in Trial C-3.

This information was taken on 17 October 1960 at the indicated position. Function time (Z)

was 1350

MST,

REGRADED UNCLASSIFIED
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C-5, Bio 531 (UNCLASSIFIED)

»

TABLE 20: Cloud Cover, Temperaturs, and Relative Humidity Data for Trial

Page 61

CLOUD COVER TEMPERATURE RELATIVE HUMIDITY
TIME (10ths of sky (°F) (1)
coversd) Ground 0.5 Meter
East
Position
Z4-10 9 - 63.8 26
Z 9 - 64.3 24
Z+10 9 - 64.9 23
Z+20 9 - 65.0 22
2430 9 - 65.7 22
Average 64.7 23
*No dats.

TABLE 21: Ultraviolet Radiation Data, Trial C-5, Bio 531 (UNCLASSIFIED)

TIME TOTAL ULTRAVIOLET ENERGY FROM 2000 to 3675 A
INTERVAL (Microwatts per second per cm®)
(MST)

1345 to 1350
1350 to 1355
1355 to 1400
1400 to 1405
1405 to 1410
1410 to 1415
1415 to 1420
1420 to 1425

Average

24,500
23,275
22,050
22,050
17,150
18,375
18,375
19,600

20,672

R

[
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TABLE 22: Wind Direction and Speed Data for Trial C-6, Bio 531 (UNCLASSIFIED)

g
@©
NORTH POSITION, 2.0 METERS SOUTH POSITION, 2.0 METERS 3
TIME Direction Speed Direction Speed o
INTERVAL (°) (mph) | (mph) o
(Minutes)
avg range avg range avg . range avg renge
Z-5 to 2 ’ 315 263-014 3.6 1.5-6.5 291 263-317 3.8 1.3-6.5
Z to Z+45 340 310-013 3.7 0.7-6.9 289 267-353 2.4 €0.5-5.4
245 to Z+10 315 263-006 4.0 1.5-8.0 346 253-036 1.1 £0.5-2.4
Z2+10 to Z+15 294 270-341 4.4 2.3-6.5 342 302-003 | 1.2 £0.5-2.9
Z415 to Z+R20 311 264-342 3.9 1.4-6.1 349 309-018 | 3.3 0.7-4.9
Z2+20 to Z2+25 322 290-068 3.0 <0.5-6.1 351 342-~-360 3.4 2.1-5.3
Z+25 to Z+30 357 270-065 1.7 ¢0.5-3.3 341 333-351 3.3 0.9-5.5
Z+30 to 2+35 293 254-351 1.6 <0.,5-3.7 311 264-3317 2.6 ©.5-4.9
Average 318 3.2 328 2.6

This information was taken on 20 October 1960 at the indicated positions. Function time (Z)
was 1514 MST. .

REGRADED UNCLASSIFIED  JOD, OPG
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TABIE 23: Cloud Cover, Temperature, and Relative Humidity Data for Trial
-6, Bio 531 (UNCLASSIFIRD)
CLOUD COVER TEMPERATURE RELATIVE HUMIDITY
TIME (10ths of sky (°F) (%)
covered) Ground 0.5 Meter

North
Position

Z -4 1 65.3 68.8 34

Z +6 1 65.0 67.0 34

Z +16 1 66.0 65.1 39

Z +R6 1 64.1 65.0 37

Z +36 1 63.8 67.0 3l
Average 64.8 66.5 35
South
Pogition

Z -4 0 76.1 73.5 19

Z +6 0 68.2 75.0 17

Z +16 0 67.5 76.5 17

Z 426 0 66.9 74.6 17

Z +46 0 66.0 72.1 19
Average 68.9 74.3 18

TABLE 24: Ultraviolet Radiation Data, Trial C-6, Bio 531 (UNCLASSIFIED)

TIME TOTAL ULTRAVIOLET ENERGY FROM 2000 to 3675 A
INTERVAL (Microwatts per second per cm®)
(MsT) '

1515 {0 1520 14,700

1520 to0 1525 15,925

1525 to 1530 11,085

1530 to 15356 9,800

1535 to 1540 8,575

1540 to 1545 7,350

1545 to 1550 7,350

Average 10,676

' REGRADED UNCLASSIFIED
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TABIE 25: Wind Direction and Speed Data for Trial D-1, Bio 531 (UNCLASSIFIED)

o
o
NORTH POSITION, 2.0 METERS SQUTH POSITION, 2.0 METERS 3
TIME Direction Speed Direction Speed o
INTERVAL (*) (mph) (*) (mph) =
(Minutes)
: avg range avg range avg range avg range
Z2-5 to 2 246 243-248 4.8 0.7 - 9.8 | 229 130-279 5.6 <0.,5 - 8.5
Z to 245 244 194-261 4.7 1.4 - 8.7 | 229 188-269 6.4 2.3 - 9.0
Z+5 to Z+10 | 221 198-262 7.5 2.0 -10.0 | 252 174-297 6.0 2.5 - 10.9
Z2+10 to 2415 | 221 183-256 5.2 2.2 ~ 9.2 | 268 224-351 6.2 1.8 - 10.6
Z+15 to Z+20 | 239 214-265 6.9 1.8 - 8.9 | 252 203-309 5.6 2.6 - 10.0
Z2+20 to Z+25 | 246 219-270 5.4 0.6 - 7.3 | 254 225-318 6.2 3.9 - 10.0
2425 to 2430 | 239 189-295 5.3 Je«0.5 - 8.6 | 270 249-303 9.8 5.0 - 12.8
Z2+30 to Z435 | 268 238-294 6.6 3.9 - 9.9 | 259 230-310 6.2 2.2 - 8.6
Z+35 to Z+40 -+ - - - 280 240-332 8.0 2.2 - 11.3
Average 240 5.8 255 6.7

*No data. .
This information was taken on 15 September 1960 at the indicated positions. Function time (Z)

was 1105 MST,

e N PN —— —
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TABLE p2g6: Cloud Cover, Temperature, and Relative Humidity Data for Trial

N Page 65

D-1, Bio 531 (UNCLASSIFIED)

CLOUD COVER TEMPERATURE RELATIVE HUMIDITY
TIME (10ths of sky (°F) (1)
covered) Ground | 0.5 Mster
South
Position
Z-5 0 92.2 74.0 32
Z+5 0 90.9 74.8 30
Z+15 0 S1.4 75.2 30
2425 0 91.3 75.5 31
Z+35 0 93.8 77.0 26
Average 91.9 75.3 30

TABLE 27: Ultraviolet Radiation Data, Trial D-1, Bio 531 (UNCLASSIFIED)

TIME TOTAL ULTRAVIOLET ENERGY FROM 2000 to 3675 X

INTERVAL (Microwatts per second per cm?)
(MST)

1100 to 1105 67,375

1105 4o 1110 57,575

1110 to 1115 50,225

1115 to 1120 60,025

1120 to 1125 67,375

1125 to 1130 67,375

1130 to 1135 66,150

Average 62,300

o imtiea s saw e e————— e ——
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TABLE 28: Wind Dirsction and Speed Data for Trial D-2, Bio 531 (UNCLASSIFIED)

ae]
@
NORTH POSITION, 2.0 METERS SOUTH POSITION, 2.0 MEIERS 3
TIME Direction Speed Direction Speed P
INTERVAL (°) (mph) (°) (mph) o
(Minutes)
: avg range avg range avg ‘range avg range
Z-5 to Z 315 286-037 2.5 1.4 - 3.7 340 264-036 2.5 <0.5 - 5.5
Z to 245 295 288-351 1.8 [<0.5 - 3.4 330 288-360 4.0 1.0 - 7.2
Z+5 to Z+10 286 209-344 2.8 |a@.5 - 5.3 284 250-340 4.8 1.8 - 7.4
Z+10 to 2+15 265 214-312 1.9 [<0.5 - 4.9 303 250-352 3.7 <0.5 - 5.7
Z+15 to Z+20 252 141-313 1.6 (0.5 - 3.4 337 306-040 3.6 1.0 - 5.8
2420 4o Z+25 249 219-288 1.8 k0.5 - 3.6 294 246-342 3.9 1.1 - 5.1
Z+25 to Z+30 248 189-063 3.4 1.2 - 5.4 328 283-009 4.8 2.1 - 10.4
Z+30 to 2+35 285 063-023 6.0 3.8 - 8.0 349 245-030 6.1 3.3 - 10.2
Z+35 to Z+40 312 275-360 5.9 3.3 - 8.9 252 216-282 INOPERATIVE
Average 279 3.1 313 4.2

This informetion was taken on 28 September 1960 at the indicated positions. Function time (z)
was 1005 MST.

o REGRADED UNCLASSIFIED  JOO, DPG o
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TABLE pg: Cloud Cover, Temperature, and Relative Humidity Data for Trial
‘ D-2, Bio 531 (UNCLASSIFIED) ’
CLOUD COVER TEMPERATURE RELATIVE HUMIDITY
TIME (10ths of sky °F) %)
covered) Ground |0.5 Meter
North
Position
Z-5 -+ - 75.3 17
Z+5 - - 7%5.2 16
Z+15 - - 79.9 16
Z+25 - - 77.6 15
Average 76.0 16
South
Position
Z-5 - 71.8 75.9 16
Z+5 - 73.1 76.7 17
Z+15 - 74.1 76.5 17
Z+25 - 74.5 78.6 17
Z+35 - 76.0 80.1 10
Average 75.9 77.6 15

*No data.

TABLE 30: Ultraviolet Radiation Data, Trial D-2, Bio 531 (UNCLASSIFIED)

TIME TOTAL ULTRAVIOIET ENBRGY FROM 200C to 3675 )4
INTERVAL (Microwatts per second per cm?)
(MST)

0954 to 0955
0955 to 1000
1000 to 1005
1005 to 1010
1010 to 1015
1015 to 1020
1020 to 1025
1025 to 1030
1030 to 1035

1035 to 1040

Average

7,350
42,875
55,125
30,625
58,800
61,250
63,700
63,700
71,050
68,600

52,308

il

REGRADED UNCLASSIFIED



TABLE 31: Wind Direction and Speed Data for Trial D-3, Bio 531 (UNCLASSIFIED)

g9 e3sd

NORTH POSITION, 2.0 METERS SOUTH PCSITION, 2.0 METERS

TIMB Direction Speed ' Direction Speed
INTERVAL (°) (mph) (*) (mph)
(Minutes)

avg range avg range avg range avg range

2-5 to Z 256 246-270 4.9 2,3 - 7.4 243 148-324 3.5 ¢0.5 - 4.8
Z to Z45 310 236-360 1.2 k0.5 - 3.3 282 234-324 4.1 <0.5 - 7.5
Z+5 to Z+10 303 265-348 3.5 0.6 - 7.7 289 217-333 4.5 <0.5 - 6.2
Z2+10 to Z+15 298 269-348 3.1 0.8 - 6.6 288 249-320 5.4 3.0 - 7.3
Z2+15 to Z+20 316 271-349 3.1 0.9 - 5.0 300 273-325 5.5 3.2 - 7.8
Z+20 to Z+25 259 262-271 4.0 2.4 - 5.9 325 301-351 5.0 1.5 - 8.6
Z+25 to Z+30 252 212-288 2.7 0.7 - 4.7 337 292-027 4.7 1.9 - 7.0
Z+30 to Z+35 315 274-351 3.0 KO0.5 - 6.5 314 270-012 5.2 2.2 - 7.3
Average 289 3.2 297 4.7

This information was taken on 19 October 1960 at the indicated positions. Function time (Z)
was 1248 MST. :

Moo,

REGRADED UNCLASSIFIED  JOO, DPG e



TABLE 32: Cloud Cover, Temperature, and Relative Humidity Data for Trial

h Page 69

D-3, Bio 531 (UNCLASSIFIED)

CLOUD COVER TEMPERATURE RELATIVE HUMIDITY
TIME (10ths of sky (°F) (%)
covered) Ground 0.5 Meter

North

Position
7-10 0 58.6 64.7 ' 40
Z 0 60.0 65.0 40
Z+10 (] 60.9 M M
Z+20 (] M 67.0 34
Z+30 0 M 66.1 35
Z+40 0 M 66.9 38
Average 59.8 65.9 37
South

Position
Z-10 0 0 65.0 32
Z 0 0 65.0 32
Z+10 0 0 65.2 31
Z+20 0 0 64.8 31
Z+30 0 0 65.4 31
Z+40 1 0 66.5 29
Average 65.3 31

*Missing.

TABLE 33: Ultraviolet Radiation Data, Trial D-3, Bio 531 (UNCLASSIFIED)

TIMB TOTAL ULTRAVIOLET ENERGY FROM 2000 to 3675 X

INTERVAL (Microwatts per second per cm?)
(MST)

1240 to 1245 51,450

1245 to 1250 60,025

1250 to 1255 60,025

1255 to 1300 63,700

1300 to 13056 66,150

1305 to0 1310 62,475

1310 to 1315 62,475

1315 to 1320 64,925

1320 to 1325 60,025

1325 to 1330 52,675

Averags 60,392

~

REGRADED UNCLASSIFIED



TABLE 34: Wind Direction and Speed Data for Trial E-2, Bio 531 (UNCLASSIFIED)

g
OMETERS | SOUTH POSITION, 2.0 MRTERS o
TIME Direction Speed Direction Speed @
INTERVAL ) (mph) (*) (mph) S
(Minutes) .
avg range avg range avg range avg range
Z2-5 to Z INOPERATIVE 3.5 <«0.5 - 5.7 INOPERATIVE 3.9 1.7 - 7.6
Z to 245 194 150-268 4.0 1.5 - 7.8 228 207-250 2.8 <0.5 - 4.9
Z+5 to Z+10 190 108-275 2.3 <0.5 - 6.6 221 184-284 1.9 - («0.5 - 4.2
Z+10 to Z+15 171 119-222 1.8 <0,5 - 4.1 252 216-300 1.2 £0.5 - 2.9
Z+415 to Z+20 135 096-169 2.7 1.1 - 4.1 225 147-288 2.6 1.5 - 3.7
Z+20 to 2425 125 090-164 1.8 0.5 - 3.0 234 153-290 3.2 1.4 - 4.7
Z+425 to Z2+30 147 115-173 1.0 <0.5 - 2.0 213 180-277 3.4 1.2 - 4.8
2430 to 2+35 185 169-192 3.2 1.1 - 4.2 210 183-224 4.6 3.5 - 5.3
Z+35 to Z+40 126 092-175 2.1 <£0.,5 - 3.9 204 177-230 2.5 1.1 - 3.7
Z+40 to 2445 146 048-190 1.7 <0.5 - 4.0 210 - 189-248 5.3 4.3 - 6.3
Z+45 to Z+450 099 009-176 1.6 <0.5 - 3.3 219 198-2317 3.7 2.2 - 5.2
Z+50 0 Z+55 105 070-128 1.9 «0.5 - 4,0 214 203-235 3.7 1.2 - 5.1
2455 to Z+60 138 061-177 2.7 1.7 - 3.7 201 174-225 3.4 1.8 -.5.3
2460 to Z2+65 095 063-123 3.7 2.3 - 6.4 192 128-219 3.1 £0.5 - 6.9
Z+65 to 2+70 132 106-160 3.3 1.8 - 4.4 201 183-219 4.5 1.6 - 5.8
Z+70 to Z+75 1563 132-171 3.3 1.8 - 5.3 193 164-225 2.4 <0.5 - 3.1
Z+75 to Z+80 146 UNAVAILABLE 3.1 <0.5 - 5.2 202 162-218 4.0 1.3 - 5.5
Z2+80 to Z+85 | 183 133-240 1.2 £0.5 - 2.8 216 207-235 3.7 2.7 - 4.8
. i
Average 145 2.5 214 3.3
This information was taken on 3 October 1960 at the indicated positions. Function time (2)
was 1725 MST.

REGRADED UNCLASSIFIED  JOD, DPG e



TABLE 35: Wind Direction and Speed Data for Trial E-2, Bio 531, Second Sampling Period (UNCLASSIFIED)

NORTH POSITION, 2.0 METERS SOUTH POSITION, 2.0 METERS
TIME Direction Speed Dirsction Speed
INTERVAL () (mph) °) (mph)
(Minutes)
avg range avg range avg renge avg range
2+785+790 120 102-198 2.7 £.5 - 4.4 284 219-353 |1.2 0.5 - 2.8
790-795 177 129-203 2.2 1.5 - 4.0 210 192-225 1.1 k0.5 - 4.2
795-800 180 165-200 3.1 2.0 - 4.6 219 209-236 |1.7 0.5 - 4.0
800-805 186 171-204 3.2 £0.5 - 5.3 213 191-240 [ 3.5 1.2 - 5.0
805-810 245 201-304 2.2 <0.5 - 2.7 182 109-255 4.1 1.3 - 6.5
810-815 285 246-319 1.3 £0.5 - 4.8 156 050-203 |} 3.4 FD.5 - 5.5
815-820 131 039-278 INOPERATIVE 141 054-237 1.5 0.5 - 3.6
820-825 196 113-230 INOPERATIVE 255 - 177-096 2.3 0.5 - 5.1
825-830 221 105-320 INOPERATIVE 333 243-092 | 1.9 c0.5 - 3.9
830-835 130 096-189 INOPERATIVE 1 324 261-111 1.6 .5 - 3.5
835-840 186 179-192 INOPERATIVE 275 231-312 | 1.0 20,5 - 3.7
840-845 219 192-243 INOPERATIVE 210 184-240 | 1.1 £0.5 - 2.4
845-850 157 044-252 INOPERATIVE 198 184-234 1.4 <0.5 - 3.4
850-855 079 038-119 INOPERATIVE 216 ‘211-234 | 3.6 1.9 - 6.3
855-860 048 002-140 INOPERATIVE 210 199-219 | 3.2 1.4 - 4.9
860-865 342 265.126 | INOPERATIVE ° 2170 199-349 | 3.9 2.7 - 5.5
865-870 084 360-153 INOPERATIVE 263 096-308 | 3.9 2,9 - 5.4
870-875 116 005-190 INOPERATIVE 292 250-340 | 1.4 <0.5 -~ 4.4
875-880 148 085-200 3.2 1.5 - 4.1 INOPERATIVE 0.7 <0.5 - 2.0
880-885 153 070-357 0.7 £0.5 - 1.4 INOPERATIVE 0.8 <0.5 - 1.9
885-890 036 324-090 1.5 0.5 - 3.0 INOPERATIVE 1.4 <0.5 - 2.8
890-895 060 000-127 1.0 <0.5 - 2.3 INOPERATIVE 1.9 <0.5 - 4.1
895-900 062 022-099 | 1.4 <0.5 - 3.2 | INOPERATIVE 0.9 |<0.5 - 2.9
900-905 042 320-093 1.3 <0.5 - 2.8 INOPERATIVE 1.1 <0.5 - 2.4
905-910 103 004-171 1.4 <0.5 - 2.1 INOPERAITIVE 0.9 |£0.5 - 3.5

(Continued)
This information was taken on 4 October 1960 at the indicated positions. Function time (2Z)
was 1725 MST.

i)
o
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TABLE 35: Wind Direction and Speed Data for Trial E-2, Bio 531, Second Sampling Period (Concluded)

g
2]
NORTH POSITION, 2.0 METERS SOUTH POSITION, 2.0 METERS «
TIME Direction Speed Direction Speed 3
INTERVAL (°) (mph) (°) (mph) b
(Minutes)
avg range avg range avg range avg range
910-915 120 004-275 0.7 «0.5 - 1.7 INOPERATIVE 3.0 1.4 - 4.7
915-920 113 036-198 1.5 <0.5 - 3.2 INOFERATIVE 2.9 2.0 - 4.4
920-925 166 016-221 2.2 0.5 - 4.2 076 020-107 (2.0 £0.5 - 4.3
925-930 122 056-180 1.6 <0.5 - 2.9 059 225-135 |[1.6 £0.5 - 3.8
930-935 102 053-175 1.0 «0.5 - 2.9 133 072-173 |1.0 0.5 - 2.1
935-940 096 053-175 1.2 <0.5 - 2.2 048 025-068 (1.3 <0.5 - 3.2
940-945 093 044-155 1.0 c0.5 - 2.8 069 246-102 2.3 0.9 - 3.5
© 945-950 099 057-145 2.0 <0.5 - 4.3 045 244-105 3.7 1.6 - 5.1
950-955 121 067-176 1.8 Z0.5 - 3.6 068 UNAVAILABIE|2.8 0.5 - 5.7
955-960 131 079-171 3.2 0.6 - 5.5 054 228-117 |2.4 0.8 - 4.0
960-965 122 078-185 3.1 €0.5 - 4.6 063 291-090 1.4 <0.5 - 2.8
965-970 081 020-160 3.3 1.2 - 5.6 070 026-104 |2.4 0.6 - 3.7
970-975 027 230-103 3.1 1.1 - 6.4 081 276-157 |2.6 0.6 - 4.0
975-980 045 216-135 4.6 2.5 - 6.8 135 UNAVATILABIE|1.4 0.5 - 5.2
980-985 030 000-081 4.3 1.6 - 6.8 171 120-250 |2.2 <0.5 - 6.2
985-990 306 |UNAVAILABIE | 4.8 2.3 - 1.5 180 125-254 |4.6 1.0 - 7.8
990-995 324 |UNAVAILABLE | 3.8 1.6 - 5.7 176 138-214 |7.2 2.0 -12.6
995-1000 } 033 JUNAVAILABLE | 5.4 3.5 - 7.6 183 146-210 |6.4 3.4 -12.3
Average 137 2.4 172 2.3

REGRADED UNCLASSIFIED  JOO, DPG I I




Page 73

Cloud Cover, Temperature, and Relative Humidity Data for Trial

TABLE 36:
E-2, Bio 531 (UNCLASSIFIED)
CLOUD COVER TEMPERATURE RELATIVE HUMIDITY
TIME (10ths of sky °F) (1)
covered) Ground 0.5 Meter

North

Position
Z-10 3 -* 75.4 9
Z+45 3 - 72.7 10
Z+15 3 - 70.2 12
Z+25 3 - 69.9 14
Z+35 3 - 67.1 19
Z+45 3 - 67.0 18
2455 3 - 67.0 18
Z+65 3 - 66.7 18
Z+T75 3 - 66.4 17
Z+85 3 - 66.2 18
Z+95 ) - 66.1 17
Average 68.4 15
South

Position
245 1 - 75.6 13
Z+15 1 - 74,3 12
Z+235 1 - . 72.3 14
Z+35 1 - 69.9 14
Z+45 1 - 69.8 14
Z2+55 1l - 68.9 13
Z+65 - 1 - 72.1 14
2475 1 - 67.0 19
Average 71.2 14

*Unavailable

This information was taken on 3 October 1960 at the indicated

positions.

Function time (Z) was 1725 MST.

REGRADED UNCLASSIFIED
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TABLE 37: Cloud Cover, Temperature, and Relative Humidity Data for Trial
E-2, Bio 531, Second Sampling Period (UNCLASSIFIED)
CLOUD COVER TEMPERATURE RELATIVE HUMIDITY
TIME (10ths of sky (°F) (%)
covered) Ground 0.5 Meter
North '
Position
Z+785 2 47.2 49.8 29
Z+795 2 47.6 49,5 30
Z+805 2 48.8 49.1 35
Z+815 2 48.1 52.0 34
24825 2 49.6 52.8 33
24835 2 51.2 53.5 32
24845 2 51.3 55,3 31
24855 2 50.56 58.0 30
74865 2 50.9 57.9 31
24875 2 52.7 58.8 30
24885 2 54.1 60.3 27
24895 1 54.2 60.4 28
24905 1 54.7 60.8 28
24955 1 59.5 71.6 23
24965 1 59.6 72.0 20
24975 1 59.7 71.8 20
2+985 0 63.5 72.1 20
724995 0 66.5 74.9 19
Average 53.9 60.0 28
South
Position
Z+785 1 [UNAVAILABLE 51.4 29
Z+795 1 50.9 29
24805 1 k 52.0 28
Z+815 1 53.0 27
24825 1 X 57.2 25
24835 1 54.9 25
Z+845 1 54.1 26
24855 1 52.8 25
Z+865 1 53.2 27
Z+875 1 54.3 30
Z+885 1 56.7 31
Z+895 1 60.0 29
Z+905 1 62.2 26
Z+4915 1 62,5 25
24955 1 69.9 20
Z+965 1 71.0 21
24975 1 \\ 71.9 20
24985 1 72.3 20
24995 1 UNAVAILABLE 72.0 20
Average | 59.6 25

This information was taken on 4 October 1960 at the indicated

positions.

Function time (Z) was 1725 MST,

T

3 October 1960.

REGRADED UNCLASSIFIED JOD, DPFG
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APPENDIX B

SAMPLING DATA

(CONFIDENTIAL)
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Ralative humidity: 19.5%
Tomperature at 2 motars: 90.6°F

TABIE 1: Saupliig Resulis of Trial B-1, Bio 531 (CONFIDENTIAL) Average wind spead: 6.6 oph
o - "BZR OF BIT3S PSR HOST AT STIPULATSD TILE INTSRVALS AVEAAGS NULBEZR WW
snﬁi {u{%m Ix;:‘ul*;(-\;u, FOR INDICATZD POSITION NULBER® OF BITZS PER HOST | DEVIATION OF o
NTERY FOR INDICATED TIME OF x VECTORS
(:inctos) T 27 3] al 5[ 6] 7] e] s[icfri 27131413516 [17 [2ef 102021 [22]23 24 [25 INTERVAL [€:13] RELEASED g
x) r'{
100-foot Radius
Individual Circlo 0- 5 2lote|2i2|2tafj1|1]2 2,40 2.22 g
5-10 22|63 fr]je]|s]3}3 3.20 1,87
10-15 2io|1|3fo|r|lo]2]a]o 1,30 1.42
15-20 1]J]o|lojojolo]2|la|] 3] 1.10 1.45
20-25 oflo]ofolas|ojoj1ry1]o 0.50 0.97
25-30 1]Jolo]Jojolofo]1}f2r]o0 0.30 0.48
Totals e{2fis]|e)e6|e|12[14[23]6 8.80 4.46 1000
150-foot Redius
Individual Circle 0- 5 ojl4a|3{1|4|6lo|3}3|6]19]2j0]|]3]|0 2.93 2.63
§-10 513|213 |5(5({5{2f2]efaj1t1]3]|3 3.47 1.88
10-15 3jo(4(2|af3j2f2fo0fofofol 422 1.67 1.59
15-20 ofi1|(r|o}3|3|2jol.r|1f1{r]2a]1f1 1.20 0.94
20-25 s{2|2fj1]2|1|0o}jo}lo}j3{ojlojofr]oO 1.00 1.13
25-30 1(o0f|3]oc]l2ajo|ojolo]of{2jo0jofa]o 0.67 1.08
Totals 12 {10 15 {16 J20 |18 [ 8| 7] 6 {18 |16] 4| 711 6 10,93 3.30 1000
250-foot Radius
Individuel Circlo 2-5 oloflojojo}lolojo]lo]lo}jojo]lojojojo]|ojo]lojofojlo|ofO} O 0.00 0.00
. R 5-10 c{o|lojo]ofjolofjfo]ofjoja]lo]joj1r|jo]o]o]o|3|of1r[O]OjO}O 0.20 0.64 -
B . 10-15 olofloloflolo|o|lo]lo]o]lo]ojoj1r]lo]jofo}jo|lojojrjojOofjoOjoO 0.08 0.31
: 15-20 ojololo|lojo|o|lo]lo]lo|lo]jojojo]lo]Jofo|olo|l]o]lo]jo]ofoOofoO 0.00 0.00
20-25 ojolo]Jo|lo|lolo|ojo]o[o[lojofjo]lojojofo]r|lo]Jofjojofo]o 0.04 0.20
25-30 ojJolo]Jo]ojojojojJolofo/o]Jojo|ojojojofo]Jo]JofjoJojo]o 0.00 0.00
Totals ololojojofo]lojo|lojolojolo]2lo|lofofo)jajo]l2]o0o]O]|OjoO 0.32 0.95 1000
100-foot Radius
Concontric Circle 0-§ 2lolojo |olojo|6)2 |4 1,40 2.12
§-10 212|272 ]ofjo|7({3]7 3.20 2.78
T e 10-15 2lof1fot21212)9]13}8 2.90 3.11
15-20 olojof1js|ojr]6|1]|S5 1.70 2.21
20-25 olojfoj2tojojo|sf2]3 1.30 2.00
25-30 2{ojo]ajojoj1]3jo]2 1.20 1.48
Totals s{2t3 | |7 ]2]4 37|11 |29 11,70 10.71 3000
REEE 150-foot Radius
’ . Concentric Circlo 0-5 clotoloJo|ojo|r]7]0]|]2{2]0]0]0 0.80 0.72
. 5-10 o|lolo]o|ojo]o|ojaj2a|3|[s5}]o]o}o 1.47 3.27
- 10-15 olofoJo]o]olofolas|sf1]|afofr}o 1.27 3.35
L ' 15-20 o{ofolo|o|ojojo]|sefjo}jl]|3}t0j0j0 0.67 1.68
o 20-25 olojojolojojojo|afjsajo|sf2r}|O]oO 0,93 1.79
25-30 olJojojJojo]Jojofjo}3|ojojajo]O]oO 0.47 1.26
T Totals olojojo|ojojojrias (9|7 ]|20]12]1}0 5,60 12.21 N/Ae®
250-foot Radius
Concentric Circlo 0-5 olololo|leloflo|ojojojoto|ofjofo]|3fo|ojr]o}lojoja]o]o 0.16 0.62
5-10 olotolo|lo|ojo{o|]o]jof{ojo]ofo}l6}ojojojojojofojojo}oO 0.24 1.20
10-15 ololotololo)Jojo]lofojoJo]Jof1r1]2}2]o}jo}jr]ofojojo}ofo 0.24 0.60
15-20 ololeolojolololofofojof[oflo]joltrjofofjojojrfojojofofo a.32 1,41
20-25 olololo|lololo|olo]ojo]olo|loja}2afojoflojojojojojoOlo0 0.16 0.55
25-30 ololo{o|ololo|lo]o]ojofo]ojof2ajr]|o0]jo] o0 olo|lojo|of1 0.16 0.47
Totals olololo|lo|lolofo]lojolo|lo]ofj1rfwwje]jofof2}1fjojojojo]l 1.28 4.04 NA
“Positlons arc numbarod consocutively in the clockwise direction with osition Numhor 20ing locatod et truo north.

®*Not applicable.




Relative humidity: 204
Temperature at 2 meters: 70.3°F

A 2: I3 § i =
TABLE Sarmpling Results of Trial B-2, Blo 531 (CONFIDIWTIAL) Averags wind spead: J3.45 mph
NULZBER OF BITES PLill HOST AT STIPULATED TiMi INIZAVALS “IVERAGS NUMBSR | STANDARD ]
SAMPLING T S NUMBER STANDARD NUMBER
n.'z‘L FOR JINDICATED POSITION NUMBSR® OF BITES PER HOST | DEVIATION OF
UNTT INTZRV. FOR INDICATED TIME oF )
(Minutas) 1 2] 3] 4] s8] 8] 7 é" S 10] 11] 12] 13] 14 15] 1617181920 2L 25 |24 | &5 INTERVAL (sx)l ::.‘rlmonib
{5)
100-foot Redius
Individual Circle 0- 3 19] 3| 30} 25] 27| 33| 20 15| 16| 21 20,90 8,61
5-10 68| 7| 26] 35| s} 57| 35} 22| 14f 32 3420 18277
10-15 35) 36| 39| 68| 59| 75{ 30| 36} 55| 25 45,80 17.13
15-20 52} 40| 65| 76| 78| 71| 50| 66| 85| 23 60.60 19.20
20-25 45| 46| 62| 97| 90| 93| 65| 97| 67| 21 68.30 25.94
25-30 52| 43| 95| 87] 61| 38| 44| 40| 55| 33 54.80 20.90
Totals 271175 |317]388|361 | 367|250} 276§292]155 285.20 77.95 1000
’ 150-foot Radius
Individual Circle 0-5 o] o]l 7{13] 4| 5| s| 12} er|12] 722 5] 7| 3 7.93 6.72
i 5-10 o] 1] 8]14] 8]120]10f 10| 59) 23| 6{20[11] a| 4 12,53 14.31
10-15 of sf a|15] 5|12] 1| 15| aal a9 4| 8] 7| 6] 4 11.93 14.74
) 15-20 o| 3| 2|12 3| 8| 2| 9] ar|6r|20|17] 6) 4| 3 12.47 ©17.65
J 20-25 o]l 1] 2{10] 9| 7| of 10f 39fe68| 7| 6] 5) 5| 2 11.33 18,29 |. -
i 25-30 o} of 1{ 9] 1} 6| 6| 8| 6ajaz}jr0| 9| 9| 3} 12 11.27 17.82 /
e Totals o[ 10 24| 73| 30| 48] 24 64|280{255 [ 44| T1| 43 } 29 [ 17 67.47 84.10 1000
¥ 250-foot Radius
Individual Cirecle 0-5 20] 10| 5| s|a10ls0]12f 12| & 8|22 of o] 2] 3| 0oJ22]0}jojof5}]2]|8]2}0 6.44 7.23
5-10 30f{20}12] 4|18]|2s{27] 17| 24] 6| 8] 3| o018 23|11l Jof10] 3|0 ] 4|5 10.44 8.70
10-15 15| 8] 23] 6| 20| 29| 29] 22} 12| 0] 4] 5| 2| 7|23| 6| 2] 1 {15} 1]| 8] 1] 8| 5|10 10.88 8.78
15-20 25]| 12| 10{ 10} 18| 36| 22| 18] 14| 6|20] 4] 2} 5|212|W0j o O] 4} O} S} L] T| 4|28 10.44 9.44
20-25 1| 5| 8] 8|12} 38| 35} 23] 8| 3| of 3} 3] sjad|215 ) 1| 6] 4JOf 4} 2] 6| 6]24 9.80 10.13
2530 20] 71 9]1s| 14| 34| 25] 20] 4l of of 2] 3| s|18|17j 0| OJIEjO] 4} 2] T 7|21 10.04 9.30
Totals 120} 62| 67| 48| 92192 249{121] 56| 33|34 27| 9|38)87)50 {18| 8150 ¢ 1136111 |46 (26 |88 58.04 46,94 1000
100-foot Radius
Conosntrio Cirole 0-5 60| 50| 25| 221 of 35] 70| 17{ 10| 9 29.80 23.39
5-10 40| 50| 30{ 18| of 24| 90| 1] 5| ® 29.60 26.43
10-15 20( 50| 22] 10| of 22| 40| 46§ 10} 11 23.10 16.89
- ) 15-20 20] 80| 20| 20| of 32| 54f 40| 10| 14 26.00 17.56
R 20-25 20} 40| 201 21| of 43| 30] 36} 10| 12 23.20 13.93
) : 25-30 20] 35| 24| 33| o| 3] eo| 25| 10| 4 24.20 17.43
Totals 1801275 (141 [124] 0[187]344]295] 55} 58 155.90 104.32 3000
L 150-£00t Radius
B ' Concentric Circle 0-5 1] 1| 2| 22| 25} 25| s0] 21| 12| 2| 6| 3] 6| 3| 2 12,07 13,98
5-10 2| 6| 3a|16|20] 21| 41] 251 10| 1]21]26] 5|12} 6 14,33 11.32
10-15 2l 9| 5| 18] 33] 8| 30f 23] 28| 1|18} 29| S| 9|11} " 14.60 10.47
15-20 2} 24] 9] 12] 20] 4 24} 29] 17] 21]|13| 20| 4|24 1a 13.80 8.23
20-25 2| 34| 7| 30| 214 5| 15| 16| 18] 1]12) 21| 5§ 9| 9 13,67 9.82
: 25-30 el 25| 4| 22| 27| 3| 20| 20] 20f o} 9] 17| S{22} S 12.73 9.25
: Totals 11] 99| 30)120]145] s6}280]224] 95} 6] 79]116] 30 ) 69 | 47 81.20 50,99 N/ bee
- 250-foot Radius ’
' Concentrio Circle 0- 5 ol ol ol of 7| 1} sf 2f 12} 17| 18] 8| 2| o] o] o] cj0oj 0ofof oj1jo o o 2.92 5,37
5-10 2| o] 2| | 10] 15| 10| | 20] 13| 22| 13} 2| of o} o o] o] 0of 0y O] 2} O | o 4.96 6.82 g
10-15 1 1l 5| sl 23] 9| o] 10| 22| 19] 15| 14| sj 6] of o] of oj 9| 1) 24 1} 2 s| 3 6.76 7.04 o
15-20 3l of 3| s| 8 2| e & 8f 26)16] 7] 13[20} 1] 2| 0 0j13) 2] O} 2 2| 5] 4 5.64 6.26 [
20-25 3l il 2| e 22| of 3| 3| 11| 18{ 12| s| 22| 3] 2] 2} of otarf 2y of D} 2 3| s 5.20 5.89 []
25-30 sl ol € 14| 39| 3| 8 1| 6| 10] 8| 7| 28] 3] 4] of o} ¢} 4 3} 21} 2 o| 6|17 7.16 8.36 -
Tatals 13l 2| 18] 39]109] 29| 48] 31} 79|103} s0f s3] 51|22 7| 2} of 9|42} 8] 3 5]19) 30 34.64 32,48 N/A -3
“Positions are numbered consecutively in the olockwise direction with position number being located at trua north.

ssNot applicable.




Rolative humidity: 234
Tomporature at 2 moters: 70°F

TABLE 3: Sexrlini Rzsults of Trisl 3-3, Bio 531 (CONFIDINTIAL) . Averego vind spoed: 3 mph
] _ WOUTIR OF BITSS PIR HOST AT STIPULATSD TIiZ INISAVALS AVIAAGE NUEBER | STANDARD | NUWBER
SANUPLING :FI,;, FOA INDICATZD TOSITICN NULBIR® OF BITES PER HOST | DEVIATION OF ?
unrr Ir.ll VAL FOR INDICATED TIHE OF x VECTORS
(Iicutes) I[ 2] 3] &] 5] 6] 7] 8] 9|0 J1i J12 [i3 |14 |15 16 Ji7 18] 10 |20 2l [22]2s] 24125 | INTERVAL (sx) RELEASED ]
(x) i @
199-Coot Ralius 0-5 1 5{0] af 0f 4|1 10| 2 1.80 1.87 ;
Indivisuel Circla §5-10 3 2] 5] 5y 3682 4| 1] 4 3.50 1.58
10-15 3{11 2] 2|173|0 1123 1.80 1.03
15-28 2 oj2} 2] o0oj4|0|2{0]|S5 ] 1.70 1.77
20-25 1 11¢{0fof 2112 o o070 0.50 0.22
25-30 0 0{0] %70 3|1 1{o0f0 0.50 0.97
Totals 20 9] 9]13] 422 ) 5 21 3 jle 9.80 5.59 250
150-foot Radius
Irdivldual Circla 0-5 0 oioclojojojofoflo;3 of0 o[o]o 0.20 0.77
5-10 2 2|0 &6l0f2(1 3|oj&sfO0|1fjO0jO]fO 1.40 1.80
10-15 21 001 3]0 10| 2f0j1y0]lo0o]Jojo}o 0.60 0.99
15-20 1 21014101110 1]0]0 1l]0fjo0j1}o0 0.73 1.10
20-25 2{of1lojojo0jo0pr2i0fojlofjoitolarto 0.40 0.74
25-30 1 1fo0jlojo}|l}o0 1jloloflo]Jo]1]2]o0 0.47 0.64
Totals 8 51130511 9]0} 8 1 1)1{4]o0 3.80 ) 4,07 250
250-foot Radius
Individual Circlo 0- 5 1 1{lj2]J]oto!3loyD|O]O]O 0Oj4]1i1]0jOo]JoOojojo}l 0 g{ 2 0.76 1.09
5-10 431 26| 5 8101 1103 g0 0|22 0} 3 i1{ojof{ofefof 41 1.80 2.18 Z
10-15 3 S|z 472272} 210j030[0]1]1 111 olo]o] 2 oy 3|0 1.76 2.09
15.20 3 afll 1123011 2l1{r1rf0|Jo0jojto}lojf2]1]1jojo}o] 3 oyl 4} o 1.08 1.29
20-25 2110}y 313102112010 olojlojlof2i1jojJojololoi2 a 1}o0 0.72 1.02
25-30 3 1{06| 4|3|0jJO0|JOjO0]21jO0joOojoOo|Oo}jofoO 1to0|lojclo 1 ol 10 0.60 1.12
Totals 16 |14 |10 )19 |23 11812 37 0]J]ojo| 6]6]S5 3 3]J]ojJojojiu1jojis 3 6.72 6.69 250
100-toot Radius
Concontric Circle 0-5 18| 2| 6f 910 5|10} 2} 6} O 6.80 5.2%
510 16 1| L[14|11| 7(1B8}| 4| 5} O 7.70 6.63
10-15 17 1| 2{ 7110| 411 ] 6| 6| O 6.40 5.19
15-20 14 0{0|] 6] 9]5]|]6]5]13]0 4.80 4.44
20-2% 6| Of 4} 1) 4312131210 2.40 1.96
25-30 7 o0]lo] 2531111} 3}|0 2.20 2.3%
Totals 8] 4 1313949 |27 4§47 |21 |25]| O 30.30 23.60 750
150-foot Radius
Co wcontric Circla 0~ 5 1] 0f{o0o} 3| 13|80} 3|12y 0)j0]3}O0} 4 3.13 3.70
5-10 3 1[0 4| 3| 1 4 11243 3{214({0( 5 2,40 1.55
10-15 2| ojop 1) 2|]113|]2|0f0 2 1120} 3 1.27 1.10
15-20 2 0{ 0] 01 1|]3j0t0]oO 41 21 C 411 1.20 1.47
20-25 3 110y 0l0}JOjO; O 00 111 ol 213 0.73 1.10
25-30 2l o|lojo0ojJo]joOoj{oOo|lO}oO} 1l oltojoj1l] 2 0.40 0.74
Totals i3 2l 0] 8} 7| 6§18}13| 5§15|10| 6 21 7118 9.13 $.37 N/A®®
250-foot Radius
Cansontric Girclo 0-5 of 2 1] o o]l oo} 2]¢0 o] ool ofojo]Jo}jojojojo 111 1] 1 1 0.40 0.64
5-10 21 sfof o 0 1{112(1 of{ 2{1t22{3]ocjojolrro0}1)3})2)})4]2 1.32 1.18
10-15 0 3| ol o) 2] 3]0 1 0] 0 ] 1 1]of2}o0ol1|1jo0ofjo]2]2]j0]1 1 1.04 1.27
15-20 0 4 0of of 1] 2| 9] 0ot O] O 41 0{ 0] 1 1 olofj1jJojo}2 1 1+ 0| 2 0.92 1.35
20-25 o)l s{1f o} ol 1t 0oj ol o 3]l oJojJ2)2jo0fo0)Jofjojrj1l]2]|]2]4]2 1.08 1.38
25-30 0| 4| o] ol ofjofojoOo}ofO0f O 1 af 2 1 ojojlojo}sjofolojo} 3 0.56 1.16
Totals 2i21) 2] o] 3] 7] 2} 5 1 014 3| 3] 17 9f o] 1t 2] 1]« 77192t 9j10]11 5.32 5.11 N/A
*Fositions aro numodrod consosutivoly in tha clockwyise dirsciion with Fositien Nunuer 1 being locatod at truc north.

*aNot appliooble.
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Relative humidity: 13%
Temperaturs at 2 meters: 86.1°F

TABLE 4: Sampling Results of Trisl C-1, Blo 531 {CONFIDENTIAL) Aversge wind apeed: 7.} mph
!A“PLIE DISTANCE TIME NULBER OF B. PER HOST AT STIPULATED TIME I TVERAGE iﬁﬂﬁ STANDARD | NUMBER OF
UNTT FROK INTERVAL FOR_INDICATED POSITION NUMBER OF BITES PZR HOST DEVIATION { YECTORS
REIZASE | (Minutes) T] 2] S 4] S] €] 7] 8] 9] 01112 [13]14[125 |16 FOR INDICATED TIMB OF x RELEASED
POINT : INTERVAL (X) (sx}
{Fest)
A-4 20 0- 5 o] 2] 1} 0 0.7% 0.96
5-10 o]l 41 1] 1 1.50 1.73
10-15 311 01 1.2% 1.26
15-20 0f 0| 0} 2 0.50 1.00
20-25 0| of 0{ 1 0,2% 0.50
25-30 110 11 2 1.00 0.82
Totals a} 7] 3] 1 5.25 2,06 ©
A-16 20 0-§ ] s{1{ o0 O O] O 2 g{ojoc(1{0f 210 1.38 2,25
5-10 2| al 2{1| 3] ofjo]olr| olojofofo]l1r]o 1.13 - 2,06
10-15 0 2 1{0]l0)j0fto|l O} O o{ojojojo]l1}0 0.2% 0.58
15-20 1 3] o o] o] 0| o] o} O 2alojlojojijo}o 0.44 0.89
20-25 0] 6] 0jojojl oo} o}l 1f1/0j0}j050}0 0.56 1.50
25-30 0o 1| oyofj o]l o]l ofj 0o} © ojolojo|lolo}e 0.06 0.25
Totals 10 | 25 8| 2] 3| 0f O] O] 4 3| 1fol 11| 3}FO 3.81 6.38 160
B-4 20 o- 5 3| s} 2] 3.00 "1.41
5-10 [ 6} 3 1 4,00 2.45
10-15 7 [ 611 5.00 2.7
15-20 4| 4] 4] 3.50 1.00
£0-23 216 2 2 3.00 2.00
25-30 213 1] 2 2.00 0,82
Totals 24 /3018 |10 20,50 8.54 400
B-16 20 0-5 61 2 1|21 4] 2t 5| 2] 4151102 2l z2]|= 3.25 3,49
5-10 sf1] 2| 1| a{2]ejof{e6] 7]ofo]3frjr]o 3.06 2.93
10-15 6 1 1] 1] 2] 3] 4} 5) 3 4] 1] T4 11040 2,59 2.18
15-20 2 5 2121 1]0| 7] 4} 1 S| 2} & 2 112109 2,63 2.13
20-25 2 2| 0] 3] 0] 0] 5) 3| 4 1] 0} 4 ljo0f2]¢0 1,69 1.70
25-30 110l ofo] 2o 7| 4} 2 3|1}s{o|loejo}o 1.50 2,16
Totals 25 |11] 6§ 9f11| 734|220 | 35| 522 ]|12] 5| 7] 2 14,81 10.68 1600
C-4 20 0- 5 [} 0 110 0.25 0.50
5-10 o|lo| 0] O 0.00 0.00
10-15 0j0f 110 0.28 0,50
15-20 ojoj1]0 0.25 0.50
20-25 of{ o] of o 0.00 0.00
25-30 0 [ A 0.00 0.00
Totals o| o] 3]0 0.75 1.50 40
c-16 20 0- 5 olojololo|lofo|lojo] ofofjof[Oo]jo}oO}0 0.00 0.00
5-10 o|lojo|lojojJojolo]o ololojoflojofo 0,00 0.00
10-15 olo|o|lojofjOojojo]oO ofolo}o ojojo 0,00 0.00
15-20 cjlololofojojojoloO ojJojojojojojo 0.00 0.00
20-25 o]jo|lo|lofoJolojo]o] oJofolojojo]o 0.00 0.00
25-30 ojojlojojojlojojojoO ojofjojojo]ojo 0.00 0,00
Totels ol ol olo| ofjojo}jojo|] ojojolojojojo 0.00 0,00 160
D-4 20 0-5 25 (1912 1 14.25 10.31
5-10 23 {15 g 2 12.25 8.92
10-135 21 7 5 1 8.50 8.70
15-20 9|l 2 1]o0 3.00 - 4.08
20-25 4 oj 0 1 1.25 1,89
25-30 1|0l o] O 0.85 0.50
|
Totals 83 J43)27] 5 39,50 32.92 400 !
D-16 20 0-5 5 ]12 4 |13 {13 5|11 2} 2 6leoj 3]0} 3 S 0 5.88 8.68
$5-10 el 4| 6f18f{11) 4] 6§ 3| 3 slfwsfejoj s gi{0 6.00 5.16
10-15 [ 1{ 2| 8] 3]0f3]2|7 T{ 64§53 H] 8 6§ 0 4.19 £2.76
15-20 1] 5 o{ 3] 0] ojlof 4| O 9] 6 10| 4] 4]0 2,9 3.29
20-25 olojJ 13| o}loj2} 0j 3|10} 3]0 713 4]0 3:38 5.29
25-30 olol 3] 1ol ojas) ol s} s} a4]Jo)4a]2al2ajo 3.19 6.12
Totals 164 |22]16 {46 | 27| 9]64]21}20 | 46 |B& | 8 16|25|30 ) 0 25,66 18.11 1600
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Relative humidity: 31.8%
Temperature at & meters: 70.5°F

TABLE 5: Ssumpling Results of Trisl C-2, Bio 531 (CONFIDENTIAL) Average wind spesd: 7.3 mph
DISTANC] T AT OTIPULATED TIME INTEAVA AVERAGE NUMBER | STANDARD | NOMBER |
SAUPLING FROM TIMR TYOR “INDICATED POSITION NUMBER oF BITES PER HOST |DEVIATION| oOF
UNTT RBLEASE | INTERVAL FOR INDICATED TIME| OF x VECTORS
(;g:f; (Minutes) T 2] 5] 4] 5] 6] 7 8191 1011112 [13 1415 |16 |INTRRVAL (T) (8x) RELEASED
A-4 20 o- 5 of o of o 0.00 0.00
5-10 of 1| 1] o 0.50 0.58
10-15 of of 2] o 0.50 1.00
15-20 o{ of o}l o 0.00 0.00
20-25 o] 1] o} o 0.26 0.50
25-30 0 ] [} o] 0.00 0.00
Totals ol 2| 3] o 1.25 1.50 40
A-18 20 0- 5 of 1{of of1fofofofo| 1y 0[f0f12]l0f0f0 0.26 0.45
5-10 [} 1 o] [} 1 [+] Q [+ 0 o] 1 0j1{0 1 ] 0.31 0.48
10-15 ofojofl t{fof1fojot1r] ojrjofarflojojo 0.31 0.48
15-20 ol 1f1f 3loflo}lofofof ol ofjofelolrfo 0.30 0.89
20-25 olololojolo}loJoJo] oJojojojJojirfo 0.06 0.25
25-30 ol ol ol olotojlofaflo] ol 2jolojolo}e 0.12 0.34
Totals of 3{ 1] 4| 2| 1{0f1]|1 1] 3| ol 5] o ¢} 0 1.56 1,66 160
B-4 20 0- 5 o 1 ] o] 0.25 0.50
5-10 [¢] 2 218286 . 7.25 11.87
10-15 2 o &) @3 7.28 10.63
15-20 3| 1] 518 6.75 7.68
20-25 1] of 319 5.75 8.92
25-30 4l ot 1|ar 5,50 7.85
Totals 10 4|15 02 32.7% 46.38 400
B-15 20 0- 5 sl olol ol r]sfa{1]afolof1]6]1]3}0 1.88 2,13
5-10 sl ololotalrjijo]el oj1]r|ajoiofo 1.25 1.81
10-15 slofofj ojalaj1j1{se]| ojol2|s]s|j2lo 1.62 1.99
15-20 5] 1]{o0] of3]aefojr0] ojojo}esfo]ajo 2.00 2,92
20-25 0 1 1 [} 3 1 [+ Q 7 o] 1 o 41 0 o] 1 1.19 1.9¢
25-30 ol 1] of ofo]sjoj1]8] ol 21jojrjojofeo 0,94 1.84
Totals 0] 3 1! ofaelus| s |4 37| of 3| 422] ¢] 6] 8.88 10.41 1600
c-4 100 0: 5 ol ojo] o 0.00 0.00
5-10 ojolofo 0.00 0.00
10-1% [} ] o] o] 0.00 0,00
15-20 o 1) o} o 0.25 0.50
20-25 2]l 1] 1] o 1,00 0.82
25.30 of 1f 3] o 1.00 1.41
Totals 2| 3 4} o 2.25 1.m 40
c-16 100 0~ 5 ol afal ofl1lelrf{1fo] ojJoyojojojojeo 0.44 0.81
5-10 113/ el ojo}lol2z}jo}o)] ojojojojojo]o 0.38 0.88
10-15 3t 2] 2} ol 2loleafjofo| of of ojojojojio 0.56 0,89
15.20 ol 111} 1Jo]loejojo]o] of of] ojojofojo 0.19 0,40
20.25 ol ol 1l ofolo]ofjofo] of ofcfoejojoto 0.06 0.25
25.30 ol ol ol olotolof[olo] ol of ojolojo]o 0.00 0.00
Totals 2| 9¢ 5 1] 3]o|s}j1r}0 ol ol olojo|o}o 1.62 2.63 160
D-4 100 0- 5 9| 7] 8t © 5,50 3.87
5-10 s| 6] 9f 2 5.50 2.89
10-15 6] 5| 4| 3 4.50 1,29
15-20 2] st 8l 2 4.23 2.87
20-25 s| 6| 7| 3 5.50 1,73
25-30 3 4 5 4 4.00 0.82
Totals 31] 33| 39] 14 29.25 10.72 400
D-16 100 0- 5. 4 3 1 0 6 0o 0o 3 [} 3 0 2 4 3 0 0 1.81 1.94
5-10 9! 2] ol of ¢ 2] 0]of7] 1} 0f12)6}1]0)0 3.31 5.40
10-15 5 1 [¢] 2 1 1 o] ] 2 [o] o 411 21 0 o 1.19 1.5
15-20 8 2 o 1 [ o 1 1 [+] 2 [¢] 4 5 2 o 2 2.12 2.42
20-25 17 4 [s] 2 2116 2 i3 8 L] 1 8 -] 4| O 4 4.88 5.34
25.30 2] 5] of ol 3] 6] ofj1jof of of 2y2}1]0}0 1.38 1.89
Totals 551 17 1 522 )24 3 s |17 1 1| 32 |26113 [¢] 2 14,69 14.78 1600

NUMBERING. DIAGRAM




TABLE 6: Saupling Resulis of Trial C-3, Bic 531 (CONFIDINTIAL)

Page 81

Rolative Rumisity: =28f
Toemporaturs at 2 metors 53.7°F
Avoregd wind sposa: 7.5 mph

. DISTANCE NUZBER OF BITES PER HOST AT STIPULATED TIME INTERVALS AVZRAGE NUMEER STANDARD | NUBBSR
SALPLING FROY TIE FOR INDICATEID PQSITION N!{unlﬂ : OF BITES PER HOST | DEVIATION oF
UNTT RILLASE { INTERVAL . POR INDICATED TIME OF x VICTORS
z:mr) (Minutes) T BT ST AT 5T 3T 7T 6] 37 B TIZ]IST1¢ |15] 38 | INTERVAL (1) (8x) | RELIASED
08t
A-4 40 0-5 1|l 0 11 4 1.5 1.73
5-10 2 0 2 2 1.50 1.00
10-15 1 0f 1 1 0.75 0.50
15.20 2] ol o] O c.50 1.00
23-2% o] of 0} O 0.00 0.00
25-30 [} 0 o] [¢] 0.00 0.00
Totals 6 0 4] 1 4.25 3.09 40
A-13G 40 o- 5 3 2 2 5 1 1 [¢] [¢] o [¢] Q Q o] o 0 [¢] 0.88 1.45
5-10 2] o 4| 5 1{010] 3 0 ojojJ1{0]j0f0]| O 1.00 1.63
10-15 4 1 1 4|0} 0] O 4 1 ofojl2]0]0711] 2 1.2% 1,53
15-20 1 3| 2 6| 21000 0 1J]ojJojo]lojoO} 0 0.94 1.6%
20-25 [+] o] 3 [+] 1 o 0 1 ] 0 [+] 1 o1 o0 [+] o] 0,38 0.81
25-30 [¢] [¢] [¢] [} [} [¢] 1 [+] 0 1 [+] [¢] 1}0 [} [+] 0.19 0.40
Totals 19 61|20 5 1 1 8 1 2 [+] 4 1 0 1 2 4.62 5,51 160
B-4 40 0- 5 4 {21 3114 10,50 8.58
§5-10 7]12 412 8.75 3.95
10-15 5|10 2015 8.00 5.76
15-20 3 6] 3} 7 4.75 2,06
20-25 8 9 5] 6 7.00 1.82
25-30 2116 31 3 6.00 6.68
Totals 29 |74 | 20 | 57 45.00 24.94 400
B-15 40 0- 5 olojoto|lojojojo} o glojojojojo] o 0.00 0.00
5-10 o{ojojo|lojojo]|o 0 g{ojJojJojolo}oO 0,00 0.00
15-1% olojofojo]Jojofofo oJojolojojo}o 0.00 0.00
15-20 ofololofolofojoto] ofojolojojojo 0.00 0,00
20-2% ojojojojolojlojoyj o o0lojolojfotof o 0.00 0.00
25-30 olojolojotolojojo 0] 0 o{fojojo|o 0.00 0.00
Totals 0 [s] [s] 0 o 0 [+] 4] [} [+] [o] [+] 0 [s] [s] [s] 0.00 0.00 1600
C-4 200 0- 6 0] ojo]o 0.00 0.00
5-10 0 o] 0 0 0.00 0.00
10-15 [+] 0 [s] 0 a,00 0.00
15-20 0oJ ofj o © 0.00 0,00
20-35 o [s] 0 [o] 0.00 s.20
25-30 olot oo 0.00 0.00
Totale [} 0 [o] 0 0.00 0.00 40
G-15 200 0- 5 0 11 0¢(1 o}l of2 0 plojoJojol}l]o b.38 0.62
5-10 o{fojofir|lotojJojojo 01o0jo0j0flo0o}jot 0.12 0.34
10-15 ojoj1lo0jojojo]o}oO ol 0 o{oflo}joOol O 0.06 0.25
15-20 [+] 1 0 1 4] 2 [o] o] 0 [} [+] 0 4] [+] o] [o] 0.25 0,58
20-25 [} Q [s] 0 [o] Q [s] Q 0 [} 0 [¢] 0 Q [} [o] 0,00 0.00
25-30 [} [s] [s] [+ [+] [+] o] [s] [+] [} 0 [s] [+] [+] [s] Q 0.00 0.00
Totals 0 2 2 2 1 2 o] 2 [+] [+] 0 0 [} 0 1 1 Q.81 0.91 160
D-4 200 0- 5 3 2 [s] 5 2.5 2.08
5-10 2l10]101} 6 7.00 3.83
10-15 2112 7111 8.00 4.55
15-20 0 3 61 4 3.25 2,50
20-25 2 3|17 3, 6.25 7.18
25-30 2| 0| 23 1.7% 1.26
Tatals 11 | 30 | 42 | 32 28.7% 12.94 400
D-18 200 0-5 1 ololojo{ojotio 0 ojoloflojojo}jo 0.06 0,25
$-10 3/lo)z]Jolojo}jojol o cjojJo]3l1i 2 0.88 1.26
10-15 3 1 2 [o] 2 o] 0 1 0 2 Q [+] 3 1 8 2 1.56 2,03
15-20 2 L3 o] 1 1 0 3 4 1 2 2 2 2 1 [ 2 2.06 1.57
20-25 [} 1 I| 2 0j]0] 2|6 1 1 ofoj2a(o0(3$ o] 1.44 1.86
25-30 1 1 1 4 Q Q 2 3 1 1 [s] 4] 1 [} 5 3 1.44 1.55
Totals 10 7 8 T 3 Q 7 114 3 6 2 2|1 3 |a7 9 T.44 6.45 1600

NUMBERING DIAGRAM

@
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Relative humidity: 23%
Temperature at 2 meters: 64.7°F

TABLE 7: Sampling Results of Trial C-5, Bio 531 {CONFIDENTIAL) Averege vind speed: 4.2 mph
T ng:w e NUMBER OF BITGS PR HOST AT STIPULATED TIMG INCERVALS | AVINUGE NUMENR | STANDARD | WOUbaR |
e q i FOR INDICATED POSITION NULBZR OF BITES PER HOST | DAVIATION| OF
T RELEASE | INTERVAL FOR INDICATED TIME oF x | VECTORS
POINT | (Einutes) i 2 5 ¢
(3oan) 3 El TOJ 11] 12] 13] 14] 15] 16 INTERVAL (X) (Sx) { RELRASED
A-4 20 0-5 of ol of o 0.00 0.00
5-10 of af of o 0.00 0.00
10-15 of ot of o 0.00 0.00
15-20 0f 010 O 0,00 0.00
20-25 of o] of o 0.00 0.00
25-30 of of of o 0.00 0.00
Totsls 0] 0} of 0O 0,00 0,00 40
A-16 20 0-5 ol o}jof of of o]l o] o] 2] o} of o] of o] o] 4 0.38 1.09
5.10 of 1] of of s} of 2] ol 1| 2] ol of 2| o] 2} 2 0.81 0.98
10-15 2| 3|of of 1{ofa] of1t{1]1{0jo0fo]ofe 0.81 0.98
15-20 2| ot of of 2y 1} 1} 1| 2} of 1f o &8} 1] 1} © 0.81 0.75
20-25 1] 2} ¢ 3] 1| oj2] of 1] of 1} 0o}fo] 1} o] 0 1.00 1.21
25.30 «i ofs 2] 3y ef{2] ofl 2] of o) o}3}alafo 1.50 1.75
Totals ] sl1] sy} 3] 8] 1] 2] 3| 3| o] 6| 3] 3| & 5.31 3.1 160
B-4 20 0- 5 of ol of o 0.00 0.00
5-10 of o] of 1 0.26 0.50
10-15 of 1] 0] 2 0.75 0.96
15-20 of 2| of 1 0.75 0.96
20-25 of o] o 1 0.25 0.50
25-30 1{ 2| o] 2 1.25 0.96
Totals 1} 8jo] 7 3.25 3.30 400
B-16 20 0-5 3l 5] 2} ol ol o} of 1} o} 3] 1} ofjofjojo]a 1,00 1.50
5-10 2lisfof ol 4] «f o] 2] 2§ 1} 3j03|2]ce]e 2,75 | s.69
10-15 sl16j 2] of 2| 2| o| 1] 8] s} afoj2{1] el 3.50 4.24
15-20 ojwo) 3| of ajJ1]o] of 3| 4] 7]ojrj1]5}e 2.94 3,19
20-25 1{10] 4| & s3] 3| o] 2| 2| 2 1| o} of 2] 6] ¢ 3.06 3.15
25-30 3t37| 4| ol 2] 1{ 6] 2] of 3] 3| o] 4| 4| 5| 2 5.00 8.69
Totals 1193 {14f 10[ 15[ 6[ 6({14 | 1T{19{ Of 9 [20( 2528 ' 18,28 21.16 1600
c-4 100 0- 5 ol ol o] o 0.00 0,00
5.10 6fofol o 0.00 0.00
1015 oj oo o 0.00 0,00
15.20 of o] o o 0.00 0.00
20-25 ol o) ol o 0.00 0.00
25-30 ol o] ol o 0.00 0.0¢
Totals ol o) o] o 0.00 0.00 40
c-16 100 0- 5 ol ool ol ojojoj2zlof oJojolarfolo]o 0.19 0.54
5-10 ol 2] 0] of of of of 1] o] o] of 0} ofof o] o 0.19 0.54
10-15 ol 3(of 3/ 1{o|o] 3f{1] of1jafofafofo 0.75 1,18
15.20 of of{ecf 1] of of 0] o] o] of oy @¢jo] o} 0} o 0.06 0.25
20.25 ofj o|lol ol o]l ofo] oj of oj ot o]o]ofjo}j 0.06 0.25
25-30 o]l 3{o] 2f ol ojo] 1]o] ofjo]olo]o]ofo 0.31 0.79
Totsls ol al of 5{ 1| of o] 7| 2] of 1| of 110 of 2 1.56 2.63 160
D-4 100 0-5 al7]el 2 3.00 2.1
5-10 1210 | 6] 8 9.00 2.58
10-15 150 8|8} 8 9.75 3.50
15-20 s 51 1f 4 4.50 2.89
20-25 5 41 2] 18 7.25 17.27
25-30 7] 3] 1] 4 3.75 2.50
Totals 49|37 |20] 43 37.25 12,50 400
b-16 100 0-5 201 1) 0]1elw0) ol 8j10) 0] 2 0js]6)o] 2] 6 5.13 5.74
5-10 a1l 6| ol2r]1r| o 9|as] 5| 4] 5] 5| 9og2( 7 9.75. 8.90
10-15 24! 81 3| 3124} o|18]22| 7| 3| 6] 8|14]o|28| 6 12.63 10.38
15-20 1810 st asfer| 2|a7]e0| 5| 6| 2] 5424 ) of16 8 14.63 14.23
20-25 12| 10 ol 19(21f of2z{a5] 5 4 3( 3{13| 0[23] 4 10.44 10.60
£5-30 1wl 1| 6] 3j10] oJa9fas} 4| 5] 1| 9| BjOj26} S 8.50 8.41
Totals 115 { 27 {18161{109 | 2 {93247 | 24 | 24)27]36 74| 015 )35 61.06 51.19 1600
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Relative humidity: 35¢
Temperaturs at 2 maters: 66.5°F

TABLE 8: Sampling Re, -
pling Resulte of Trial C-6, Bio 531 (CONFIDENTIAL) ) Averags wind speed: 2.9 oph
BYSTRE BTTES PR HOST AT STIPULK B
A [~~AVERAGE NUUEER | STANDARD | NOMEER |
SAul
PLING R:{t‘o;!“ . “';II:“L TOR INDICATED POSITION NUMBER OF BITZS FER HOST | DEVIATION or
unTT POINT (Mingtes) FOR mn:cn(‘m; TIME c(n' x VECTORS
INTERVAL (X Sx RELBASED
(Poet) 1] 2] 3T 4 5 8] 7 8] [ 10T 1] 123733 14] I5] 18 !
A-¢ 20 0. 5 ocjojojo 0.00 0.00
510 ojJojoylo 0.00 0,00
10-15 olofofo 0,00 0.00
15.20 ojolojo 0.00 0.00
20.-25 olo]o]|o 0.00 0.00
25-30 ofojulo 0,00 .00
Totsls olofojo 0.00 0.00 “«©
A-16 20 0- b ojo)Jelo} of]ojojoJoJojojo}el ofjoje6 1.00 2,42
5-10 olo|2jol olofjo]ofjo|lo]Jr[ofio] ofjo] s 1,06 2.62
10-15 o{e|a3]l2]l ojolo| s|ofjala|rfnjofol]s 1.94 2.86
15-20 oj1j2]0ol oJo|lolo|o]2)o|oje]l 0ofjof3 0.7 1.29
20-25 oyafrlo} olo]Jo}jojalajo]lafay 3fof1 1.25 1.84
25-30 ojolsjol 2] ojo]l of1jar|e|fo|2] 8]{o]| o 0.94 1,39
Totels oj4f2riz2| 2| o} o] 3| 3| 8| e}ja|s?] 5]0]22 6.94 10,19 160
B-4 20 0- 5 slio]o{o 4.50 5,26
5-10 s|9jo|1 3,79 411
10-15 «f{4a]elo 2.50 1,91
15.20 311 )20 |10 8.50 8.58
20.25 5] ¢ 14 j20 10.25 8.18
25-30 1{2f17]3 3.25 2,63
Totals 32.75 7,97 400
B-16 20 0-5 9| 4]s|s]e2]3|3| «fa]s|2t2]|]8|es]|]6) 8 7.25 6.93
5-10 1|3 7|ales] 7|5 3| 2]|9]|3{1]4e]28|4) 8 7.38 7.13
10-15 glin iz as|ss) 4 8} 7] 4)12) 213 6]19} 4]17 11.69 12,64
15.20 10 [17 |10 18| s1| 812 9| 9f1w0) 6| 4| 5|23} 8j14 13.38 11.22
20-25 1214l e]3|20| s{ol10fj 6f 7] 4| 2]|2]22]|6]20 8.89 5.86
25.30 7lo0f2}o] ol of of20} 7} 0| «]0]2] 6]5]12 4.06 5,55
Totals 57 |49 {44 |45 177 |27 |38] 53 |33 |44 |20 |12 |26 113 |33} 69 52.44 40.60 1600
c-¢ 100 o- 5 ojlofJofo 0.00 0,00
5.10 1j2]aojo 0.75 0.96
19-15 110fofo 0.25 0.50
15-20 o111l 0,75 0.50
20.25 1|o|s}e 1.50 1.84
25-30 213|2 2 2,25 0,50
Totsls sfelels 5,50 0.58 40
c-16 100 0-5 2lofofof{ olofjojojofojojofof 1100 0.19 0.54
5-10 1]ota]ol 1j1jolofl1]o)o|ojr]o}1}3 0.69 0.87
10.15 olofe2lzl o|l1]o|o0o]lofoj2}3je} 1}o]a 0.94 1.06
15-20 olo{ols} ol]o|olofofola]ijojojo}a 0.44 0.89
20-25 olofolof ofof{of ofojolofjo]j3l oo} 0.25 0.77
25.30 olojo]o]l of o]Jo] olo]2jojojel 1}jo}3 0.44 0.89
Totala 310|]ae]s5t 1] 2ol ofr)ar}alajeal 3jiin 2.94 3.04 160
D-4 100 0- 5 1]ofjo]7 2.00 3.87
5-10 3 o} 3 5 2.7% 2.08
10-15 71327 4.75 2.63
15.20 g{1{of3 1.50 1.29
20-25 1]0f1]2 1.00 0.82
£5-30 ¢|o]of¢ 2.00 2,3
Totels 186 4] 6|28 14,00 11.19 400
D-16 100 0-5 11 e s]e|l of 2] «|22| 8| 5} 5]3]0] 3|81 5.25 5,13
5-10 3]sl el 3] o] sfasfao] 6| a] 2|3} 4] 9| ® 7.81 10,30
10-15 s{2{8(5] 7{ 4j15{2¢(23] 4f20] 3| & S[15412 8.75 5,84
15.20 213l 9| 6la] s|10l21]|2e| 5}22} 6f15] 5110{20 10.13 6.79
20-25 el el 2] 7] o] alaafarfrz] 3 5] 4| 4] 2] 418 7,81 7.40
26-30 6] 3l a|ls|l 7] o 1] o] «f 4] 4| 5] of 2f 2|10 4.00 2.80
Totals 21 121 {33 |34] 37] 2349150 71|27 44 25 [30] 22| 48} 77 43.75 33.49 1600

‘.,
{
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Relative humidity: 30%
Temperaturs at 2 metera: 756.3°F
Averege wind spaed: 6.2 mph

TADLE 9: Sawpling Results of Trisl D-1, Bio 531 (CONFIDENTIAL)

T
NG TIE BITES PER HOST AT STIPULATED VERAGE NUMBER TANDARD | NUMBER OF
ONTT IRTERVAL TIME INTERVALS FOR INDICATED OF BITES PER HOST |DEVIATION | VECTORS
(Uinutes) - POSTTION NUMBER ® FOR INDICATED TIME| OF x RELEASED
1 T l4] 516171815 [10 | InNTEAvAL (X) (sx)
Row I, Column 1, 0- 5 2|3ja3lejafefro}3je]| s 3.40 2
. 41 100
(31tting) 5.10 1l2fofofr{1r]sfjrfr] o 1.00 1,94
10-15 1{ojofilololali]o} 2 0.50 0.10 “
15-20 ojalJojofjoto|ejoir]| o 0.70 1.34
20-25 1J1jo]olofjoj2|r|o} o 0,50 0.70
25-30 ofof{1fojolofofajo{ 1 0.30 0.48
Totals s|{slaf3|sl3jao|7]a}l s 6,50 5.03
Rov I, Colum 2, 0- 5 2|af1{al1]2fofoj1}o0 1.10 0.87 180
(Walxing) 5-10 zlol2zf1}j2]110f2]o o 0.90 0.87
10-15 ofi1fofolrfr{ofe}lo| o 0.30 0.48
15-20 ojJi1j1fl1jojololrjo} o 0,40 0.52
20-25 1|1]ofe{ofo[1}|0f0 ] 2 0.70 2.82
25-30 olJolof|ofolo]j1jo]o o 0,10 0.32
Totals s|5|]a]js|ajaleal2a]r}] e 3.50 1.64
Rov I, Columa 3, 0-5 2]oj2|si2|siojo|2 |1 1.70 1.57 100
(8itting-Walking)| 8-10 ajolofsfilijr|oj1}|o 1,00 1.18
10-15 g (of{1{2{ofofo o fo 1 0.60 0.84
15-20 s({g{ofofofofofofot o0 0,50 1.08
20-25 3jolofotolofolojo o 0.30 0,95
85-30 2|lojJojolojolofjojo | o 0.20 0.83
Totals 15 (2300 ({3]e{21]ofa |2 4.30 ¢.5¢
Row II, Column 1, 0- 3 s |5{ajojojrjoj2ajo | o 1,70 2.16 100
(Sitting-Walking)| 5-10 1 |2|2je|o]ofr{o] [+] 1.10 1.28
10-156 g(a(1(3f(ofa{2afof2 {0 1.40 1.07
15.20 2l1lo|ofjo]Jojo]ofo jo 0.30 0,87 -
20-25 s|1]ofojototojo {3 | o 0.70 1.25
25-30 ololojol{ojolojojo ]| o 0.00 0.00
Totsls 1sjj7ririo|sj3lezie | o 5.20 442
Row II, Column 2, 0- 5 ofot2]|o}jojojo o]0 o 0.20 0.63 40 -
(Sitting) 5-10 ofjojojojijojr}jojo | o 0.20 0,42
10-158 of{ofojojooe|2]ofo} 1 0.20 0.42
15-20 ojoj2z|o]ojlofojo]ojo 0.20 0.63
20-25 clo|lojojojo]ojojo | o 0.00 0.00
25-30 olofofojojogoj2rjo} o 0,10 0,32
Totals olof{ealojrtoj2jrjol] 0.90 1.29
Rov II, Column 3, 0-5 sjej2f1{2|2f2j2fo 1 1.70 1.16 160
(We1xing) 5-10 o]Ji1]1fo}jofo|o]rje o 0.30 0.48
10-15 ololojololofojojo}| o 0,00 0.00
15-20 ojlofjojolo]lojolrio o 0.10 0.32
20-25 ololojlofofrf{ofo]o}] o0 0.10 0.32
25-30 ofo|lojo]ololojojojo 0.00 0.00
Totels s|s|a|1j1|j2jajejo] 2.20 1.85
Rov III, Column 1, | O- 5 s|ijasj1]1|ofjof1ryrj|o 1.10 1.10 100
(Waliing) 5-10 oJolr1]1}jo}2fojojo ) O 0.40 0.71
10-15 ofloli1lo]l2]ofofojo] o 0.30 0.67
15-20 ololojo]ofojo]o]o ] o 0.00 0.00
20-28% 0 ] [s] [s] (o] Q ] ] ] 0 0,00 0.00
25-30 olo]1|otojojofjojoi 0 0.10 0.32
Totals sjailsl2f3fejojar]rjo 1.90 1.79
Row III, Column 2, 0- 5 olai1|ololofl2fo}o ] 0.50 0.85 40
(Sitting-Walking)! 5-10 ol3lo}ojo]o}jojof 1 0.50 0.97
10-15 2]lolojojojojo]jofo] o 0.20 0.63
15-20 of{1lofofofo|lof1rlo} o 0.20 0.42
20-29 ojolojolojofolojojo 0.00 0.00
25-30 ojojolo|lolojojojo] o 0.00 0.00
Totals 2telr1lcjolol2zfr]jr] 2 1.40 1,77
100
Row III, Column 3 0-5 oji1lofojofoj1f1rfjr] o 0.40 0.52
(Stiting) "1 s-10 olilolalojolojo]1]o 0.30 0.48
10-15 olo[ofl1]o0)j0]lofo]|Oo] O 0.10 0.32
15-20 1lojolo}lo]jojolojo] © 0.10 0.32
20-25 ololojojojo]Jojolof| o 0.00 0.00
25-30 o]lo]ojojofjole]ojoj o 0.00 0,00
Totals 1l e]ojzalolo]1fjr]a] o 0.%0 0.88

®Positions sre numbered consesutlvely in the olonkwise direction with Positlon Number 1 being looated irue north.
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Relative humidity: 158
Tempsreture st & meters: 77.6°F

TABLE 10: Sampling Results of Trial D-2, Bio 531 (CONFIDENTIAL) Average wind speed: 3.6 wph
[ shrLoo TDE NUMBER GF
BITES PER AT BT [ AVERAGE WOMBER | STANGARD ]
uNTT INTRRVAL TIME IMTERVALS FOR INDICATED OF BITES PER HOST | DEVIATION | VECTORS
(ugnutes) : POSTTION NUMBER ® FOR INDICATED TDME| OF x RELRASRD
LT BT ST eV 6] 6] 71 B8] 530 | IwrmRVAL (%) (81)
Rov I, Coluan 1, o- 8 alsflaelsi2l2fols|3|s 8.70 2.63 100
(Sitting) 5-10 4lelofjrfrfsfolr]r] 2 1.50 1.87
: 10-15 ¢|Jotojo]Jotojofo|of o 0.40 1.26
15-20 el1joj1lojolofo|o| o 0.40 0.70
20-25 1JofofofoJololo}o| o 0.10 0.32
25-30 ofojofolojfojfo]ojo] o 0.00 0.00
Totals 1I3|5jaj7{sjeflofa]a]n .10 3.4
Row I, Column 2, 0- 5 ofojlalo]Joloflofo)o] e 0.20 0.63 100
(Walking) 5-10 ojojoJoloflo]Jofojo ] o 0.00 0.00
10-15 olojojo|ojo]ofo]o}| o 0.00 0.00
15-20 olojojojofojofo]o]| o 0.00 0.00
20-25 ojojojojofrjofofo] o 0.10 0.32
25-30 otfo ojo|olo|of[oOo}]oO o 0.00 0.00
Totals ojol2|otof1jofojo} o 0,30 0.67
Row I, Column 3, 0- 5 slofs|2|1f{e]2]s]a o 2,60 2.12 100
(Sitting-Walking)| 8-10 olofol1|21tr}3fo]o | 0O 0.60 0.97
10-15 [} [+] 1 2|02 B8]0 0 0.90 0,99
15-20 olofolo|lojolojlolo o 0.00 0.00
20-26 glofof1fof1lof2i{1rjo 0.70 0.82
28-30 ojof[oloflojofolojfjojo 0.00 0.00
Totals 7lola|sferof7{o|s]|o 4.8 3.65 i
Row II, Column 1, | O- § o3 6 ne ha|efofafo s .70 5.3 100 |
(Sitting-Malking)| 6-10 oflolas|s({7r|efofo]1 | 2.20 2.48 !
10-15 olo{r|ofs|[3}ojo]1 |3 1,40 2.01
15-20 ojolojolazjofol1jo |3 0,60 1.07
20-25 ojlol1tols|rjojojo |4 1.10 1.85
25-30 ofofofof2{1{ofojo |1 0.40 0.70
Totals o |3 |11 a9 36 11 |0 j2 |2 |20 10,40 1.7
Row II, Column 2, | O- B ofrfrjostolofalr o 0.70 0.95 100
(Sttting) 5-10 s l1jr]jo|s}|s|ofslo o 2,50 2,12
10-1% olo|sjo a1 |3f1}0 1,80 2,48
15-20 s{s|sjoj1|ojojojojo 1.20 1.8
20-25 olojojojo|s|ofe]o |0 0,70 1,49
28-30 4 [+] o0 |1 1 (0 (0 1 0 0.70 1,25
Totals 12 70w jojio|8l1psisjo 7.40 6.47
Row II, Column 3, | 0- 8 olojojijofsjrjr)a]oO 1.00 1.41 100
(Walking) 5-10 1fofrlofo|2]|of2fa]|s 1,10 1.52
10-15 1{ofrjofojojojofrijo 0.30 0.48
15-20 1jef1jolofjofo]ojr | 0.80 0.70
20-25 1]1jojolojofolojo o 0.20 0,42
25-30 oj{i1f{ofolofoafofoto o0 0.10 0.32
Totala 4 4 3 1 o 4 1 2 8 (] 3.30 0.77
Aov III, Column 1, | O- 6 s|ojojr|sj1]e]ojo o 1,80 7.57 100
(¥alidng) 6-10 4 [+] [} 3 s o7 0|0 0 1.80 2,53
10-15 1 0 213 3100 J1¢0 1 1.10 1.19
15-20 ololofrfrjofo|ojr |1 0.40 1.63
20-28 otofloflojz2z|o|o|ojo 0O 0.20 0,63
25-30 oloflojofojo|ojojofoO 0.00 0.00
Totals e [} 2 114 |13 |1 12 1 1 2 5.30 8.67 :
.05 100
Row IIX, Column 2, | 0- & 15|22 fsfje|3f2]|2]6 : :.gg ;.“
(31tt4ing-Walking)| 5-10 bf1|s|ef2r]|2{2]|[3]5 3.00 183
10-15 1lolojotrfagrfrja]| o . S
15-30 2l2lo|otoflo|2 |12 | 4 1.30 1.
20-25 1 [} 0 ol1l [} 1 1 2 ? 1.30 1.‘3
25-30 2{2{ofof1]{of3 1|3} ¢ 1.60 .
Totals 26| 7)1 7296} ]r1)9 20 |20 12,10 7.18
6 5.20 5.39 100
Rov III, Golumn 3, | O- § dlofspete s is|s] e 2.50 2.17
(3ttting) 8-10 spo|ey? clel e 1.90 2.08
10-16 1ol ej1fofo]1 %
15-20 olofjelo|ojofrjajer} 3 1.30 *99
ola|1}2 1 1.10 0.
20-25 olo| 3|1} 0.30 0.67
25-30 olol 2folofoj1rfojo) @ .
Totals e| olaalas| ¢ 1| 82729 | 28 12.30 9.37
T1th Posltion Nuaber 1 being loseted at true morth.

spositions are numbered conseoutively in the clookwise direotion
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Relative Humidity: 37(
TABIZ 11: Sampling Re _ Towmpereture at 2 meters: 65,9°F
opling Rasults of Trial D-3, Bio 531 (CONF'ID.I!M‘IAL) dverege wind speed: 3.9 mph
SAPLING TOB | NOBIA OF BITES FRA HOST AT STIPULITED ]
A 0 HOST 4T 311P NUMBER | STANDARD | NABER OF )
UNTY m{uuu ;L) TIME INTERVALS FOR INDICATED OF RITES FER HOST | DEVIATION | VECTQRS
8 POSITION NUMRER® FOR INDICATED TIME| OF x RELEASED
1] 2] S] 4T5T6 B ]9 30 ] INTERVAL (¥) (sx)
Rov I, Column 1, | 0-5 of2 | 7] 1f{ef2a|ofjofo] o 1.50 2.32 100
(8itting) 5-10 oj1] 2j1j2|2}o]jojo} o 0.80 0.92
10-15 of1{ ofojafofojo]jo| o 0.30 0.67
15-20 ojo] ojo]2a|1]|o]o]o] o 0,30 0,67
20-25 ofe{ 2fjof1lojofojo| o 0.50 0.85
25-30 o{s| oflojlofofololo]| o 0.30 0.95
Totals ofsfuflafin]s|olo]o] o 3.70 4.69
Rov I, Column 2, 0-3 s|la | 3lef3]2]oflej1r]| o 2.30 1,63 100
{Walking) B-10 2|0 2f1]1)jr{0]1]1 1 1.00 0.67
10-15 ol1 [ olof2rtrfofojol o 0,30 0,48
15-20 112 o0ololojojolo]o] o 0.30 0.67
20-25 ojojojfofofofofofo{ O 0,00 0.00
25-30 ofo|jojojolofole]lo]| o 0.00 0.00
Totals 6fr 1 6)s6(s{4aflof3leyf 3.90 2,33
Rov I, Column 3, | O- 5§ 2lo |l o|3jelrjr]ej2r] s 1.70 1.33 100
(8342ing-Felkihg) 5-10 113 ojz2)2|2fj1jo)o] 2 1.30 1.08
10-15 1lo| &]3|sfjofo]rl1r]2 1.20 1.13
15-20 oflo| 5|]1]1jojo]jojo | o 0,70 1.87
20-25 1o s|«flofofjr|ofo}] o0 0.90 1.45
25.30 ojol 1lolojoletolo] o 0.10 0.32
Totels s{a {11lwfo[s](3]3[2]s 5.90 3.99
Row II, Column 1, | 0- 5 s{e [2]s]rl2]2te]r]o 2.60 2.17 100
(Sitting-Walking)| §-10 3lof{O0f4lajrf2i0]0| 2 1.60 1.64
10-15 efrf2l1ifojef{rjrialo 1.20 0.79
15-20 oloj1lojo]r]riojo 2 0.40 0.52
20-25 olejrfjojrjry2}o]|1|o 0.80 0.79
25-30 ojoJojojo}2]1]o]o}l o 0.30 0.67
Totals 0{7 | 5]8l2{8|9|3]|a}]3 6.90 3.07
Row II, Column 2, | 0- 5 ofojelolofalojoj1]| 2 0.70 0.95 100
(sitting) 5-10 ofi{fzf{s|o(rf{ofof{o |2 0.80 1,03
10-15 ojoJofojofojoto]jo| o 0.00 0.00
1§-20 ofo {ojojojolojojo ] 0.10 0.32
20-25 ojojofofl1]o]ofo]o{oO 0.10 0.32
25-30 ofojofoji1jorofojo} o 0.10 0,32
Totals o1 ] aflale]|s]|ofo]1r} 4 1.80 1.62
Row II, Column 3, | 0- 6 ojoJolojo]ojolojo o 0,00 0,00 100
(Wslking) 5-10 olo { ojofjotlofo[ofjo] o 0.00 0.00
10-15 ojojololojojojolo!l o 0.00 0.00
15-20 ojo [ 0jojofo{ofofo |0 0.00 0.00
20-25 ojo{oloJojo]o]o]lo}o 0.00 0.00
25-30 oflojoflojolojojolofo 0.00 0.00
Fotals oJojolojoJojo|ojo | o 0.00 0.00
Row III, Column 1, }0- 5 olo Jojojotojofojo o 0.00 0.00 100
(Walking) §-10 oo olo|o|ofofjofoO 0 0.00 0,00
10-15 olo{oto|ofotojojo] o 0.00 0.00
15-20 ojle{fofjofojo{ojo]of O 0,00 0.00
2025 ojfo{ofjojojofjofo]o]o 0.00 0.00
25-30 oflof{ojojojolololol o 0.00 0.00
Totals ojlojojojojojojojojo 0.00 0.00
Row I1I, Column 2,)0- 5 slof2]Jofsjo|1]1jo| 2 1.20 1.22 100
(Sitting-¥alking) | §-10 FRE olojof{ofoj1]o0O ¢} 0.50 0.85
10-15 11} o{ofojotijojo} o 0.30 0.48
15-20 2lo] o[fofjojofojojoy @ 0.20 0.63
20-25 olo| olo|lofjo|ofo}of o 0.00 0.00
25-30 ofo ] ofojojojofojol O 0.00 0.00
Totals sj3t 2{o]3fofl2j2]o0]) 2 2.20 2.35
T 100
Row III, Column 3,}{0- & olo] 2]s)sjofr]sjo}j o 1.30 1.7
*{sttting) "I 5-10 olo| 2]l sls|oli[2]5] o 1.60 1.7
10-15 ofo{ olo]jol1r]of3]0] O 0.40 0.97
15-20 ofof of1f1{2rjotafof 0 0.50 0.71
20-25 olo| olo]lolo|ofl2jo]| 0 0.20 0.63
25-30 olol ojojojojojojoq 0 0.00 0,00 '
Totals of of 8! s{ 7/ 2}2lw2]B) O 4.00 4.16

«Positians sre numbered ocensevutively in the eloockwise direotion with Position Mumbsr 1 being loocsted st true north.
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