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Abstract

To study the transport of I, in the air-forage-cow milk system, a
gaseous form of 131y was released over a field of growing alfalfa which
also contained some baled hay and dairy cows in pens. Some of the alfalfa
was converted to hay and fed to cows, and some was used as green chop for

other cows and goats.

The results of this experiment suggest that the deposition velocity of
gaseous iodine is much less than that for iodine bound to particulates; that

1311 in milk than cows in-

cows ingesting hay secrete a higher percentage of
gesting green chop; that gaseous forms do not penetrate hay bales to any
great extent; that the gaseous form is transferred to milk in a manner simi-
lar to particulate forms; that ingestion of contaminated forage results in
80 times as much 1317 transfer to milk as does "inhalation" exposure to the

131

same cloud; and that goats transfer I from forage to milk more efficiently

than do dairy cows.
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INTRODUCTION

In a series of experiments to study the air-forage-cow-milk system
for the transport of radioiodine, this Laboratory has used various types

1311, contaminated effluent from Plow-

of synthetic aerosols tagged with
share cratering tests, accidental ventings from underground nuclear tests,
and other tests where abpropriate. Since this was a strongly field-oriented
program, the synthetic aerosols were generated over a field of growing for-
age at the Experimental Dairy Farm on the Nevada Test Site to simulate the
planned or accidental release of fission products to the environment. This

(1)

farm has been described previously.

In all cases, the contaminated forage was fed to lactating cows in
measured amounts, and, in some cases, cows were placed in the path of the

experimental aerosol plume to receive an air exposure. Three previous ex-

(2-4)

periments have involved different sizes of solid aerosols while a

(5

fourth involved a liquid spray to simulate a rainout situation.

The experiment reported herein involved the release of a gaseous form

of radioiodine (presumably 131

12) and was given the acronym MICE (Molecular
Iodine Contamination Experiment). The objectives of this experiment, con-
ducted in September of 1967, were to:

1. Determine the deposition velocity and forage retention of molecular

iodine in gaseous form.



2. Determine the percent of radioiodine transferred to milk when
dairy cows ingest hay or fresh forage contaminated with this gaseous
material.

3. Determine the relative importance of air uptake versus ingestion
as reflected by the amount appearing in milk,

4., Compare the milk transfer parameters with those obtained in the
previous experiments.

5. Compare the milk transfer parameters for lactating goats with

those for dairy cows.



PROCEDURES

An area measuring 65 by 70 meters was established in the growing
alfalfa field at the Experimental Dairy Farm to be used for this study.
This area was further subdivided into plots to provide: (1) a vegeta-
tion half-life study area, (2) an area to include cow pens for the air
uptake study, (3) an area to provide green chop for feeding 6 cows for
8 days, and (4) an area with baled hay and forage for hay feeding. The
study area and the instrumentation necessary to determine deposition and
air concentration data are shown in Figure 1. The precise plot layout

(6)

and instrumentation descriptions were included in an earlier publication.

The lactating cows in the dairy herd were stratified by milk produc-
tion and then randomly assigned to three experimental groups as follows:
(1) six cows to receive an inhalation exposure and to be fed contaminated
hay, (II) six cows to receive an inhalation exposure and to be fed con-
taminated green chop, and (III) six cows to receive an inhalation exposure

only. Data on these cows are shown in Table 1.

Approximately two hours prior to aerosol generation, all cows were
placed in pens in the study area. Group I cows were placed 'in a pen con-
taining a water tub and feed bunk with 15 kg of loose hay for each cow.
Groups II and III were placed in a common pen with water tubs but no feed.
Also, 10 bales of hay were placed south of the pens to be contaminated by

the aerosol cloud.



YRA!NAGE WIND DIRECTION

O a
O 0o o o 0o o0 o 0 0o 0

Do
D
D
D

HALF-LIFE
STUDY
. ° . ° ° ] ]
HAY oe ° ° ° L) ° ° 90 /V
AREA r
* ® ° [ ° ] o [ ]
[ ® ] . . ° ) ¢
o PN ° - - o -
TR YA Re o °
a

QGENERATORS (15)

ASTAPLEX AIR SAMPLER (5) Iﬂ#ﬁ
o TEMPEST AIR SAMPLER (10)

o PLANCHETS (98)

% CASCADE IMPACTOR (2)

COMETEOROLOGY (4)

FIG.1 EXPERIMENTAL PLOT AND INSTRUMENTATION



13112 aerosol began at 2345 hours on September 21

(6)

Generation of the

and continued for about 30 minutes. A previous publication contains
details of the generation procedure. After aerosol generation was stopped,
measurements of gamma radiation were made in the plot with survey instru-
ments and all of the samples collected by instrumentation in the study

area were prepared for analysis by gamma-ray spectrometry. The cows were
left in the pens for about seven hours after exposure. The twelve cows
from Groups 1II and III were then led from the field pens, washed down with
a high-pressure water spray, and placed in the feed lot. After the Group I
cows had eaten the loose hay in the exposure pen, they were also washed
down and placedvin the feed lot. Each cow in Groups I and II was placed

in an individual stall after milking so that ingestion of contaminated feed

could be controlled.

The feeding and milking procedures were similar to those used in the
previous studies(2=5)yith the exception of the Group I cows. These cows,

in addition to the air exposure, ate contaminated hay present in their man-
gers during and after the aerosol release. They were then fed hay for three
days from the bales of hay which were in the experimental plot during the
aerosol release. Finally, they were fed hay made from the contaminated
alfalfa which had been mowed on the day of release and allowed to dry

in situ and then baled in the late afternoon of the third day. The amounts

of contaminated and uncontaminated forage offered to each cow are shown

in Table 1. Each cow also consumed 3-4 kg of high protein grain at each



Table 1. Experimental Cow Groups

Milk Output Days in Feeding Schedule*
Group Cow No. liters/day Lactation Remarks
Hay Green Chop

2 19.4 212
27 23.8 59 Fed 7.5 kg hay .
I 35 15.4 176 15 kg** after each
43 22.0 34 milking.
86 21.1 22
87 13.6 289
Average 19.2 132
16 27.2 150
21 30.8 43 Fed green chop
11 28 10.1 221 after morning
36 12.8 159 7.5 kg 20 kg** milking, hay after
45 14.1 175 evening milking.
46 21.6 43
Average 19.4 132
13 27.2 57
29 23.3 155 Fed green chop
I11 39 13.2 165 7.5 kg 20 kg after morning
44 25.9 37 milking, hay after
47 18.5 129 evening milking.
84 23.3 22
Average 21.9 94

*Each cow received 3-4 kg of grain at each milking.
**Denotes forage contaminated with 1311.



milking. Any residue of forage remaining in the individual mangers was

removed and weighed after each feeding to quantitate the amount ingested.

To compare feed to milk transfer in another species, four lactating
goats were placed in individual pens and each was offered 2 kg of contami-
nated green chop daily for 8 days. The balance of the goat's diet consisted

of uncontaminated hay and grain.

The effective half-life of radioiodine on alfalfa was studied in the
plots indicated in Figure 1. Each plot was divided into 48 blocks. Using a
randomized block design, two blocks were sampled in each plot at specified
times up to 19 days after release. Each sample consisted of all plants with-

in an area of 0.15m2, cut off two inches above ground.

Analytical Procedures: All samples were placed in plastic bags when

collected and then placed in a second bag after a sample identification num-
ber had been assigned. For forage and milk samples, or any sample which was
weighed, the weighing and bagging was done as soon as possible after collec~-

tion.

The gamma spectrometry system used was capable of detecting 20 pCi of

131
I per sample and had an accuracy of * 10% or 20 pCi, whichever was greater.



RESULTS

The midpoint of the gaseous aerosol release was 0000 hours
September 22, 1967, so all times are figured from that point. Of a total
131

of 92.1 mCi I in the aerosol generation flasks, 69.1 mCi was released,

or 75%.

Eighty-five percent of the radioiodine collected by air samplers was
on the charcoal cartridges. The deposition velocity as determined from
paired air sampler-planchet data was 0.51 cm/s.(6) Both suggest that the
majority of the aerosol was either gaseous or, if attached to atmospheric
particulates, very small particles. The total deposit on the experimental
plot as estimated from planchet data was about 3 mCi with an average deposit

of 0.66 uCi/mz. The average integrated air concentration was 129 uCi-s/m3.

Analysis of grain, water, and uncontaminated forage fed to the cows

indicated that these materials contributed no measurable 1311 to the diet.

Data on the contaminated forage ingested by the three groups of cows
and the resultant concentration of 131y in their milk are presented in
Figures 2 and 3. The relationships among the groups resulting from the
different exposure modes are readily apparent in Figure 2. For example,
the concentration of radioiodine in the first milk from Group II is almost
identical to that from Group III. This concentration resulted from air up-
take* exposure only while the concentration in the first milk from Group I

was higher because of the combined air exposure and ingestion of contaminated

*See p. 14
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loose hay.

Note also that baled hay exposed to the aerosol cloud ( @& in

Fig. 3) retained less of the contaminant than either fresh green chop ( e e)

or hay made from the contaminated pasture (O O ). The individual data for

each cow are tabulated in Appendix A and the various parameters derived from

the data

The
secreted

the goat

The
termined
and then

cut from

give variable results,

are shown in Table 2 in the Discussion section of this report.

group average data for 1311 concentration in ingested forage and in

milk for the four goats are shown in Figure 4. Individual data for

study are tabulated in Appendix B.

effective half-life of the gaseous

from hand-cut pasture samples, was

9

lengthened to 7.4 days. Because

a different section of the pasture

However, the concentration of

1317 deposited on alfalfa, as de-
2.2 days for the first two days
the green chop was necessarily
each day, the green chop samples

1311 in green chop

shown in Figure 2 illustrates an initial short effective half-life and a

subsequent longer one.

11
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DISCUSSION

The data from Group I cows (air uptake exposure plus ingestion of
contaminated hay) illustrate some of the problems in the determination of
exposure when baled hay is the contaminated forage. From the average

1311 in hay (Figure 3), it is apparent that even a predomi-

concentration of
nantly gaseous aerosol does not penetrate very far into the hay. Also, even
bales relatively close to each other become contaminated to markedly differ-
ent levels as shown in the figure and in the first six concentrations shown in
Appendix A~4. On the other hand, pasture contamination appears relatively
uniform. When the forage was mowed, allowed to dry, and then baled; the
concentration in the resultant hay did not vary quite so markedly. In addi-
tion to the variable deposit on the baled hay, the radioiodine may have been
lost rapidly from this rather inert material as the decline in milk concen-

tration of Group 1 cows approached that of the cows exposed only to air up-

take during the three days they were fed the contaminated baled hay.

In contrast to the above, the rather firm binding or incorporation of
gaseous radioiodine to growing alfalfa is reflected by the correspondence
of the milk concentration data for Groups I and II, after the Group I cows
were fed the hay made from the contaminated alfalfa. The similarity of the
hay and green chop concentrations starting about Day 3 is evident in Figure 3.
The slightly higher average concentration in the latter hay compared to green
chop may be a consequence of moisture loss when the alfalfa was converted to

hay.

13



Some of the milk transfer parameters derived from this study, two
studies conducted following accidental venting from underground nuclear
tests, (7'8)and from four other aerosol studies at the Dairy Farm are shown
in Table 2. These data suggest that 1317 on sudan grass appears less bio-

131

logically available than I on alfalfa; that the peak concentration in

milk from cows fed contaminated green chop is about 50 times that in cows
exposed by air uptake to the same aerosol plume; and that goats appear to
transfer radioiodine from forage to milk to a greater extent than do cows

ingesting the same forage.

The reason for the use of the term "air uptake" rather than "inhalation
exposure" can be ascertained from the data in Appendix A-3. At an average
milk output of 22 liters/day, the total 1311 output in 20 days after air
uptake was 160 nCi. Using the integrated air concentration of 129 p Ci—s/m3,
and assuming 100 liters/min for the minute-volume of a cow, the inhalation
exposure can be calculated to be 215 nCi so about 75% of this was measured
in milk. This high a percentage transfer to milk appears improbable so some

"air uptake" rather than "inhalation."

concurrent ingestion is postulated; thus
The percent of ingested radioiodine which was secreted in milk is shown
in Table 3 for the cows and goats. These data are based on about 8 days of
ingestion and on milk content for a total of 20 days. Because of limitations
on the amount of 1311 that could be used, sufficient green chop was available

for only a single feeding per cow per day. Feeding twice daily (usual practice)

14



ST

Table 2. Results from Seven Field Studies with > I

Type of Type of Particle Type of Milk Concentration PeaknCi/liter % in
Study Name Contaminant Green Chop  Size* Exposure Peak(nCi/liter) Time to Teff During PeaknCi/kg Milk
Peak(days) Feeding (days)

Pike (7) Fission Alfalfa - GreenChop  0.38 4.0 3.8 0. 08 -
Products
Hay 0. 07 3.0 5.9 0. 054 -
Pin Stripe (8 » » Alfalfa - Green Chop . 2.0 5.6 0. 086 10. 4
Green Chop 1.1 3.0 4.0 0.078 4.9
Hayseed (2)  particulate SudanGrass 23pm Green Chop 22 2.0 3.0 0. 008 2.1
Aerosol Hay 11 1.0 2.7 0. 027 6.3
Air Uptake 0.6 st Milk - - -
Alfalfa (3) nooon Alfalfa- 2um Green Chop 109 1.5 2.5 0. 029 12.5
Oats
Hay 39 1.0 8.0 0. 069 15.2
Air Uptake 2.0 1st Milk - - -
sip (4 TR Alfalfa 0.13um GreenChop 69.5 1.6 5.2 0. 061 7.6
Hay 4.3 0.6 - 0.040° 17.9
Air 1.2 1st Milk - - -
Rainout ) Solution Alfalfa - Green Chop 860 1.0 7.9 0. 041 6.1
of I '
Hay 130 1.0 2.5 0.013 4.5
MICE(cows) Gas Alfalfa - Green Chop 140 2.0 6.9 0. 053 8.7
Hay 110 3.2 4.6 0. 051 11. 4
Air Uptake 3.6 1st Milk - - -
MICE(goats) " " Green Chop 147 1.1 8.7 0. 089 18.0

*Count Median Diameter



Group

II

I1I

Goats

Table 3.

Exposure

Hay

Green
Chop

Air

Green
Chop

Percent of 1311 Secreted in Milk

Animal
No.

2
27
35
43
86
87

16
21
28
36
45
46

13
29
39
44
47
84

B W N

Total intake

pCi

108
107
98.7
125
127
101

131
175
130
210
127
215

16

Total in Milk

wCi

11.
16.
10.
9.
21.
8.

21.
19.
5.
14.
9.
13.

N = = O

QO 0N Wk = 0
(S8

~J

wWw-Jo oo

. 112

136

. 161
. 175

.71
.15
. 66
.74

% In Milk

10.
15.
10.

16.

16.

16.
18.
29.

[
Nl O

O N0 N Ww o~

NO O WU

w oy

Average %

11.4 + 3.8

18.0 *8.9



would have extended the time to peak activity and increased the peak con-
centration in milk slightly but would not have affected the percent in milk.
Furthermore, twice-daily feeding would have minimized the sawtooth effect
on milk secretion of the iodine, cf. the smoother appearance of the curve

for the cows fed hay.

The most common effective half-life (Te) for decrease in iodine-131
concentration in milk from cows consuming fresh forage as quoted in the 1lit-

(10) From the data in Table 2, a value near that

erature is about five days.
(5.2 days in the SIP experiment) occurred only in the experiment where the
aerosol had a count median diameter of 0.13 um. Where the aerosol was lar-
ger the Te was shorter and where ionic or molecular iodine was used the T,
was longer.

It can be hypothesized that the I™ or I, enters the plant more readily

2
and becomes more firmly bound than is the case for iodine adsorbed on par-
ticles. Thus, if this longer Te is not just peculiar for our experiments,
and assuming all other variations were held constant, the thyroid dose to
humans drinking milk produced by cows on a pasture contaminated by predomi-

131

nantly gaseous I would be larger than would be the case if a T, of five

days were used.

17



CONCLUSIONS

For this experiment, cows and their forage were exposed to an aero-
sol plume which consisted of a predominantly gaseous (I,) form of 1317,

The results of the experiment suggest the following conclusions:

1. The deposition velocity of gaseous iodine (0.51 cm/s) was % to 1/3
the deposition velocity measured with particulate aerosols.(z-a)

2, As in earlier experiments,(2'4)the cows ingesting contaminated hay
secreted a higher percentage in their milk than cows ingesting contaminated
green chop.

3. Cows exposed to the aerosol plume secreted a very small amount of
1311 compared to cows ingesting contaminated forage. The latter cows had
a peak milk concentration about 44 times the air uptake cows and their total
secretion in milk was about 80 times higher.

4, The time to peak concentration in milk, effective half-life during
and after ingestion of contaminated forage and percent transferred to milk
were similar to earlier experiments using other aerosols except for the
case where Sudan grass was used.(z)

5. Gaseous 1311 is apparently bound to growing alfalfa more firmly
than particulate 1317 aerosols.

6. Goats apparently absorb more 1311 from contaminated alfalfa than

do dairy cows and secrete a higher percentage in their milk.

18
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131
Appendix A-1 I Concentration in Milk from Group I Cows
(air uptake plus hay) - nCi/liter

Weighted
Time?* Cow 2 Cow 27 Cow 35 Cow 43 Cow 86  Cow 87 Average
0.34 18.2 15.7 6.29 7.11 15.9 9. 46 12. 6
0.64t 21.7 15. 5 7.32 7.14 16.7 9.73 12.4
1.28 14. 0 10. 1 4.33 4.39 11.4 6. 45 8. 56
1.65 9. 08 3. 66 1.49 3.76 8.31 5. 06 5,24
2.29 5.13 4.19 2. 06 2.07 5.49 2.82 3.76
2.63 3,84 3,43 1. 86 1.79 4.31 2.40 3,12
3,32 3,06 2.28 1.41 1. 00 3,32 2.18 2.20
3. 64@ 25.5 36.9 33, 6 11.4 24.0 24.9 24.9
4,29 81. 1 84. 1 73.0 22.0 61.4 49.7 61.2
4,63 94.0 107 81.1 27.8 68.0 65. 4 69.9
5.21 97.7 97.3 106 30.0 89. 1 72.8 81.5
5. 59 85.5 93. 5 104 32.1 105 95. 1 81.8
6.30 57.0 89.9 89. 6 48.2 133 91.2 85. 1
6.63 78.5 123 65.7 110 136 124 108
7.30 106 110 129 66. 4 137 108 107
7.62 93.2 95. 3 122 60. 6 101 104 92.4
8.27 82. 6 70.0 85. 6 45.6 89. 1 86. 1 75.3
8.63 79. 6 79. 6 88.0 50. 2 81.9 86.8 75.6
9.28 92.3 91.3 84.7 47.8 103 80. 4 83.5
9.62 83.8 79. 0 70.0 42.9 100 83. 2 75.9
10. 34 74.5 28.0 58, 4 32.6 96.2 54. 7 57.8
10. 64 23,0 79. 8 26.3 32.9 104 55. 8 57.8
11. 30 36. 6 46.1 41.9 21.9 66. 4 32.3 41.4
11.67 24.2 28.0 23.1 16.2 48.3 22.5 28.5
12.30 11.7 16.2 10. 7 9.08 30.1 13.3 16.0
12. 67 7.32 9.43 7.04 6.91 19.8 9.26 10. 3
13.30 3,36 5,42 3,36 4.88 11.9 4.62 5.87
13. 69 2.08 3, 52 2.26 3,60 8.175 3,37 4,44
14.29 1.26 2.12 1.48 2.21 5.32 2.26 2. 66
14. 64 1.01 1. 60 1.23 1.97 4,26 2.35 2.13
15. 30 0.70 1.11 0.83 1. 52 2.92 1. 36 1.53
15. 63 0. 66 1. 06 0. 84 1.26 2.80 1. 05 1.36
16. 30 0.47 0.75 0.65 0.88 2.14 0.93 1.04
16. 66 0.44 0. 62 0. 62 0.87 1.85 0.85 0. 94
17. 32 0.46 0. 52 0.46 0. 65 1.39 0.70 0.71
17. 67 0.41 0. 50 0.49 0.71 1.42 0.73 0.77
18. 30 0.36 0. 39 0.39 0.61 1.12 0. 56 0. 60
18. 66 0.33 0.41 0.34 0.53 1.05 0. 57 0. 60
19. 30 0.27 0.34 0.30 0.45 0.89 0.47 0.48

* Days after air exposure. Ate hay in manger during and after exposure.
+First feeding baled hay contaminated by the aerosol was at 0.42 days.
@ First feeding of contaminated pasture converted to hay and baled was at 3. 40 days.
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Appendix A -2

Time*

0.36

0.661

1.30
1.63
2.31
2.66
3.30
3.66
4.31
4. 64
5.23
5.60
6.31
6. 64
7.31
7.64
8.29
8.64
9.30
9.63
10. 36
10. 66
11.28
11.65
12, 28
12. 64
13.28
13.70
14,31
14. 65
15,28
15,64
16.28
16. 64
17.30
17.65
18.29
18.64
19.29

1I Concentration in Milk from Group II Cows

(air uptake plus green chop) - nCi/liter

Cow 16

4,02
94.3
70.4

130
92.1
140
85.9
129
79.8
116
87.5
135
88.3
134
73.1
99.1
70.7
52.5
22,2
14.8

6.31

4, 37

1.84

1.62

0.79

0.71

0.40

0.49

0.36

0.47

Cow 21 Cow 28
2. 66 2.59
84.3 53.2
76.0 80.2
129 99.8
100 83.0
110 114
79.1 65.0
102 77.2
74.2 64.9
96. 6 87.7
68.0 66.2
88.3 50.9
53.9 46. 4
75.6 64.9
45.9 36.6
57.7 69.6
52.4 52.3
39.0 44.9
27.2 20.9
18.3 14,3
9.73 6. 58
8.15 2.25
4.24 2,45
3.44 2.16
2.48 1.26
2.31 0.81
1.45 0.83
1.20 0.72
0.76 0.76
0.65 0.43

* Days after air exposure.
+ First green chop feeding at 0. 39 days after air exposure.
55 Composite samples.

21

Cow 36

3.62
174
174
210
154
123
131
175
103
168
130
158

84.7
117
7.7
114
83.4
55.4
26.5
17.6

8.59

4.50

2.94

2.63

1.35

1.13

0.76

1. 06

0.63

0. 68

Cow 45

2.55
121
105
174

94.2
106
82.9
147
79.8
134
92.4
125
72.4
89.7
45.2
99.3
57.8
39.2
15.6
10.5
4.66
3.89
2.07
1. 66
1.00
1. 06
0. 59
0.89
0. 69
0. 54

Cow 46

2.77
102

123
93.2
101
71.2
83.7
72.3
78.2
52.8
60.2
45,2
50.9
44,4
56. 5
42.7
30.3
15.9
11.6
6.49
4.78
3.30
2.31
1. 61

1. 14

Weighted
Average

3.06
102
90.0
140
100
116
84.3
115
78.1
109
79.5
101
64.3
90. 2
54.8
78.8
58. 6
42.7
21.6
14.8

PLPLPLPLPLPOorENNGON
O
oo



Appendix A-3

Time*

0. 37
0.63
1.27
1.62
2.27
2.61
3.27
3.62
4.27
4,61
5.19
5.58
6.28
6.61
7.28
7.61
8.26
8.61
9.27
9.61
10,32
10. 62
11.26
11.63
12.26
12. 62
13.26
13,67
14. 28
14.62
15,27
15.63
16.26
16. 62
17.28
17.63
18.27
18. 63
19. 27

Days after exposure (0000 hr 9/22/67)
Composite samples.

als obs
b4

(air uptake) - nCi/liter

Cow 13

3.40
3.49
1.95
1.40
0.75
0. 58
0.35
0. 30
0.27
0.24
0.19
0. 16
0.12
0.12
0.12
0.10
0. 084
0. 098
0. 065
0. 064
0. 037
0. 050
0.053
0.073

Cow 29

.44
.68
.37
.43
.81
. 66
.38
.41
.30

.O.CDOOOOOD—'NubrP-

Cow 39

4.71
4.76
2.06
1.24
0.85
0.72
0.42
0.53
0.45
0.32
0.28
0.27
0.22
0.26
0.27
0.30
0.25
0.18
0.16
0.10
0. 060
0. 076
0.061
0. 070
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Cow 44

2.55
2.37
1. 05
0.86
0.53
0.45
0.24
0.26
0.21
0.17
0.16
0.19
0.25
0.17
0.14
0.17
0.10
0. 099
0. 067
0. 090
0. 043
0. 067
0. 080
0.10

1
I Concentration in Milk from Group III Cows

Cow 47

4.28
4.25
2.41
1. 69
0.96
0
0

2
3
1
1
0
0
0
0
0
0
0.
0
0.
0
0
0
0
0
0
0
0
0
0
0.

Cow 84

.98
.42
.93
.33
.70
.53
.35
.37
.34
.29

19

.29

20

.20
.16
.16
.12
.11
. 079
. 086
. 058
. 075
. 080

14

OOOOOOOOOOOOOOOOO0.0000000000000000D—"—'Ww

Weighted
Average

. 58
. 56
.90
. 30
.73
. 58
.35
.39
.34
.29
23

. 24
.18
.19
.15
.18
.13
.12
. 084
087
. 053
. 072
. 065
. 093
. 086%*
. 088
. 063
. 052
. 064
. 027
. 030
. 042
. 066
. 064
. 039
.39
.13
. 068
0. 066



Appendix A-4 1311 Concentration in Cow Feed - pCi/kg

Hay for Group I Cows Green Chop for Group II Cows

Time* Mean S. Es* Time  Mean S.E.
0.33 0.096 0.012 0.39 2.63 0.88
0.67 0.034 0.011 1,33 1.48 0.36
1.29 0.009 0. 002 2.33 0.89 0.023
1.62 0.102 0. 025 3.33 0.80 0.074
2.32 0,078 0. 029 4,33 0.71 0. 042
2.62 0.047 0. 027 5.25 0. 64 0. 062
3.33 1.44 0.22 6.33 0. 64 0.030
3.62 1.00 0.12 7.33 0.71 0.032
4.29 0.911 0.17
4.62 0.956 0. 06
5.25 1.01 0.19

! 5.58 2.11 0.67

! 6.33 1.49 0.13

: 6.58 1.69 0.14

] 7.33  0.586 0.12
7.58 0.613 0.14
8.33 0.955 0.13
8.58 1,22 0.18

9.33 0.424 0. 056
9.62 0.589 0.110
10.33  0.568 0.071

pOs
b

Days after release when fed to cows
*% Std. error of mean
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Times*

0.67
1. 34
1.65
2.35
2.65
3.35
3.65
4. 34
4. 66
5.35
5.65
6. 37
6. 65
7.34
7.65
8.37
8.65
9.35
9.65
10. 35
10. 65
11.35
11.65
12. 36
12.65
13.35
13.65
14. 34
14. 65
15.34
15.65
16. 34
16.65
17.35
17. 64
18.35
18.65
19.35
19. 65
20.34
20. 66

31
I Concentration in Milk and Feed, Goat Study

Appendix B
Milk - nCi/l Green Chop - uCi/kg
Weighted

Goat 1 Goat2 Goat3 Goat4 Average Time Fed* Mean S.E.
25.4 53.5 111 204 83.6 0.54 1. 65 0.13
36.0 88.9 165 307 135

55.9 108 166 318 147 1.53 1,37 0.10
40.9 109 154 263 130 '
45.9 109 163 293 124 2.50 1.36 0. 044
28.0 85.0 98.7 153 85.8

4.10 87.9 106 241 100 3.52 0.972 0. 039
33.3 57.7 75.9 196 83.6

37.3 76.5 74.5 243 86.9 4.51 1. 02 0. 050
26.1 64.2 47.2 126 62.6
20.5 46.4 34,1 95.1 46.4 5.68 0.922 0. 038
40.5 81.9 79.5 146 83.8

57.2 74.1 144 241 113 6.50 0. 692 0. 022
26.3 55.6 103 137 72.8

33.3 58. 7 134 172 88.6 7.55 0. 500 0. 050
29.0 69.2 110 146 87.3

22.2 44.5 85.1 112 57.4 8.51 0.00054 0. 00002
11.8 26.0 39.1 48.8 28.6

8.37 17.4 25.4 34.2 20.7 9.43 0.00047 0.00004
3.97 13.3 11.3 14.4 10.5

3.29 7.58 8.76 10.7 6.96 10. 40 0. 00044 0.00002
1.39 4.14 4.42 5.05 3.60

1.08 3.11 3.38 5.12 2.88

0.59 1.85 2.31 2.95 1. 77

0.60 1.49 1.84 2.89 1. 60

0. 37 1.08 1.82 2.20 1.22

0.37 0.90 1.62 2.34 1. 14

0.28 0.70 1.24 1.64 0.91

0.31 0. 68 1.12 1.75 0.85

0.22 0.72 1.05 1.59 0.85

0.26 0.62 1.03 1.87 0.80

0.24 0.77 1.01 - 0. 64

0. 38 0.63 1.00 1.96 0.88

0.32 0.65 0.92 1.48 0.77

0.21 0.54 0.76 1.27 0.59

0.25 - 0.64 1.23 0. 62

0.24 0.50 0.63 1.26 0. 60

0.19 0.44 .0.48 1.11 0.51

0.21 1.21 0.41 0. 56 0. 60

0.15 0.39 0.53 0.91 0.44

0.20 0.42 0.62 1.15 0.41

* Days after aerosol release.
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