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1. Pages 11, 12, 13 and .

lnMilk - Under sampling frequency for 1-131, Cs-137,

Ba-La-140 and Zr-Nb-95, only D (daily grab
sample) should appear.

2. Pages 11, 12, 13, 14, 15 and 16.

New York City - Milk Under sampling frequency, the designation A
(weekly composite of daily grab samples) must
be clarified at this station. The procedure is
to collect one daily milk sample representing
the total milk supply for that day and analyze
it once a week.

3. Page 13.

Clarkstown - Milk - Under sampling frequency, the blank space should
.replaced with 1 (monthly grab sample).

4. Page 13.

Massena - Milk Under sampling frequency, the A should be replacc
with B (bi-monthly composite of daily grab sample
- a two week composite.

5. Page 14.

Middleburg - Milk - Under sampling frequency, the M should be replace
with A (weekly composite of daily grab samples).

6. Pages 15 and 16.

Albany - Milk - Under sampling frequency, for Strontium 90,
Strontium 89 only A (weekly composite of daily
grab samples) should appear.

7. Page 17.

Ossining - Water - Under sampling frequency, the designation'A needs
clarification at this station. The procedure is
to collect hourly grab samples for one week and
the analysis of this weekly composite is then mad
at the Division of Laboratories and Research.

8. Page 27.

The designation for 13 is given as "bi-weekly
composite of daily grab samples." This should
read "hi-monthly composite of daily grab samples.
A two week compoaite of daily ,rab samples is th.

schedule intended.
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Albany; New York

October 69 1964

TO s THE CO•i,!SSIO,,ER
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FROM : DR. THOMIPSONT

SUBJECT- ANNUAL REPORT PPDIOACTIVITY RESULTS - 1963

SU1J2I!ARY OF ENVIRON>.ZNTAL RADIOACTIVITY
IN

NEW YORK STATE
1963

Introductionx

The Vealth Department of the State of New York has done
extensive sampling end analysis of enviroranental vectors for the measurement
of radioactivity since 1955 nrd the present report gives the data collected
from this program for the year 1063.

The location of sampling stations, and the subsequent
sampling and analysos, ore for two purposes; namely, general surveill.anco and
specific monitoring of nuc.eaxr falcili -"s, Th- .n a urs of"I,.,, The0 general surveillance stations

are located to g:ive a picture of" the statc-,wide fallout from such sources as
bomb testing while thq ionitoring stations are looeated to indicate possiblo
changes due to op:!cific nuclear installations, such as reacdtors and fuel
rcprocossin• plants, A-Th%,.i rt majority of our stations have been located for the
specific monitor>rg concept, when there a.re no releases at specific installations
the intc.rchýLnge of results is-easily possible.

)
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The Test Ban Trcnaty, ir'..ving tho Unitcd 3tn-esC Great
Britain and Russia., which w-s initi-.ld July 2 1963, signed August 5, i963,
and ratified by the Unit.•d States S..nE.te, S`,.ptecmber 2.4 1-/639 brought to .n .end

the' atmosphcri tting, pro .. cf the signatories° A review of the atmospheric
test, shot shhedules shows that '.-he actuacl cessation was some mornths eaclIiero
For practical purpocss the year 1963 wa e.sentially one of no additions of

radionuclides from nu-Lear wvapons testing in the atmosphereo

In 1063) the me:imum results c-curre& in the general period
of My-Aujust. with certa-in exceptions as in:licat.ed in the tabular resultts0
The monthly averages in this report-t as wel. as the yearly averages for individual
stations9 were obtain d from :,A arithmetic addit-on, and of the analytical
,results by the nunber of sxmples ob-:ained for all the s tatirs ±nvolved in a
particular environmental. vtj..oý fcr the monrih as shomno A similar procedure was
followed for the yearly average at .individual stations0

The increase in radionuclid-; content of pra 1.. ially all
vectors. analyzed during the springtu--smmer peniJcd shows a greater transfer from

-stratosphere to troposphere in the tiempera t ure zone during this season of the
.Year. The thecry of S"..e;.rat+, (195'7) ,aod cn. .the st:u1ies of DBrWer (1919) and
•Dobsen (1956), c:.p.ains th,, sprLring ±.. - ,p.-m'y ix- :-" _nto. su:..er) on
the basis of air entering the in "he e i
has been heated and, therefare, rises i- g--_ 1,..hts,, ro.es toward the po"'es

and then sinks into tihe tp h t ± :)I ei n From t... t" .. p..o sphere
it is dispe±scd in the, J.cx at.... pnre aMd is washed out in rain or settles
through the atncsphere, A second (.heory. bas.-d on the work of She.ton (1959)9PXplainsc ih--ýe 1 i -h

xa t-. witer--early spring increase in fallout on the basis cf a kmo,,n
discontinuity i- the trxopcpause at the temperate r-egions. The inereas.sd turblulence
in the vicinity of this "reak" in theV , opopau-se is ±ho,.ht t;) cause an increpsed
transport from stratcsphere to tropesp-, ,i these regions0  1"-. iý there is
an increase in radionuciides in our cnrmro.en.l vectors from pre';.iously injected
contuminahts residing in the strat.-.sphereo

The collection of. the .samples is handled by the v"-rious

local offices of the state, county and city health departments an., in many
insstances, by p'ivate :Lndust•.y which has bhen very active and cooperative in
our surveillance progI•a.• S

Air

For determination of the total radionuclido content of the
air vector, as expressed by pc/H 3 of gross beta activily, there w-re five sampling
stations op(..a...•.ln in 19-63 on a weekly cs_,e.,". c.Thcdu~e Approximately 1 cfm

of air was drann continuoucfsly through a filter piper of 21" diameter for a weekly
period anI the filter -was then sento to h 2.bo.:-r'toey for aYL!ysie, The air results
(tabulations on page 9) increased in April arl Juea., re•fccting, the stratospheric-
tropospheric inter..Ihrlnge, and t.hen show. a ci.-.d-. dc;:recaso' to the end of the year.*
The .:uspendzd radioactive muterial in the air is be.,,oming less a.ctive with time
and there is a decrease from the me.hfim values in April and Juneo
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Fafl out

There were four fallout stations operating in 1963.
Collections were mad- on a \;e1 1 y eposure basis using a polyethylene' container
with an &cpoomure arca of 0,1.01 f`2 and a depth of approximately 9" from the rim,
E'--posua'e was acconplished by ......... the screw--tjpa top9 exposing the container
for 7 days2 replaning the t-up and sending the entire unit to the Division of
Laboratories and Research for analys.is. The rtcsults of these analyses are given
on page 10.

The spring-summer increase in fallout results for both Sr-89
and Sr-90 during 1963, is indicative of the increased stratospheric -tropospheric
transport of radionuclides injected into the upper air during previous test
series. The Sr-9O (rj- = 27.7y) would stil.l be detectable, Although Sr-89
(TV = 50°5 days) is classed as a short-lived radianuclidz, Sr-89 could be
deteacted nearly one year afteor release on the basis of half-life.

ýlk.

T etr operated in the State forTw;elve rillk spngstations, ý-.,eOpratd -

the milk vector analyses, Saiý:minC schl:edules viarieid from.daily collection of
grab semnles (and daily nanlysis) through d&dyI C.?r!ceCtin Of a grab smiaple and
cor.ipositing on a w -kly basis (with weakly analysis). The leaast frequent
collection was a monthly grab sample (with nionthly Sri::ples tre 2 liters
in size for analysis in the Marinelli-type configu'raticn us .d in the gamma
spectrometer at the Division of Labc.ratoriea and Researcho Sr'.8/9 and Sr=90 are
analyzed by s:!par,--,ion of the radionuclide and beta coUntm5.. r

The cessaticn of testing in 1963, is directly . eflected in
the <20 pc/l value for the a'er-age results of 1-131 in rIk during the entire
period0 . This short-lived radicnuolide. (TýI = 8.08 days) is. a direct indicator
of fresh fission prcducts0  It was not present _n average amounts above the limit
of sensitivi-ty of our present analytical pr..cedure (20 po/1)o Also., there were
no ind'ications of any local contamiination of milk with 1.131 from sources such as
reactors oi- laboratories.

The analIyses of milk show that amun's of both Cs"•37
(T-21. = 26 , 6y.)' and S>-.90 (T-'-=: 2'7.'Iy) have ieacdduring 93 as would be
expected in view of the longer half..-lti:es and the incrreasaed p,.zbability of
accumulation of both of these radionuclides in soil and vegetation for p-ventual
distribution to the cow and .. e to the milk. In general, the increase in
radionuolides in milk in the spring, with e.. ption of 1.131 which has decayed

.out, can be attributed to the placing of co-s in pazsture, the increase in the
stratospheri&.-tropospherJc inter-hange and the increassd a,,ounts of the long-
lived radionuclideo in the cows 2 environment due *to accumulation with little
decrease due to decay.
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The Federal Radieoion Council rediation protection guides
for 1-131, Sr-89 and Sr-90 are given as follows:

u I ].t__ Critic ai, O:--:n

I1-131 1 Thyroid
Sr-90 ° Bone and bone marrow
Sr,89 Bone and bone marrow

O•!0 10-100 100-oI000
0-20 20-200 200-2000
0-200 200-2000 2000-209 000

The upper limits of Range II are considered an acceptable
health risk for large general population groups for a lifetime and, therefore,
the following intakes over the period of year are given:

1-131.-• 100 pc/day or 36,500 pc
Sr-90 -- 200 pc/day or 739000 pt
Sr-89 .... 29000 pr/day or 730,000

for 12 month period
for 12 raonth period
pc for 12 month period

The reported results ara well within these recormmended lipitSo

Water

Twenty-six water semoplin, sttins we-"e opera-e-d ftm which
samples were collected and analyzed. The frequency of collection varied from
continuous sampling with a weekly analysis of the compos t:D to -a monthly grab
sample with individual analysisý The ana!ysis at lsEý stations included -ross
beta, 1-131, Cs-137, .Ba-La-J40 and Zr-ITh---95, The results did not show a distinct
seasonal trend, as. did some other vectors. This can be explain:Ad by increased
stream flows causing scouring of bottom deposits, possible reconcentration of
radionuclides in living organisms and then a "sluffing off" of the organisms
and possible chanrge in settling rates due to variations in temperature,

Individual gross beta analysis were e";Pluated and when compared
to the 100 pc/l value for Sr-n0. further analysis was indicated0  In erery casey
a half-life deteiraination or Sr-90 an-!ysis oir 1hat Sr90 was not prsent,
and that the analytical value was well within ac,:eptabie limits.

The Sr-89 and Sr.-90 re.s3ults in water were indicative of the
spring stratospheric-tropospheric transfer with ""r-00 increa.se a little later
than that of the Sr-.89. The results were, however, much below the acceptable
limits of intake for both the radionuclides,
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Gomnia DBn•ckround

In 1960 ard- ]961, measurements of the penetrating e~ternal
background radiation were made at multiple sites in New York S'-.te by scientists
from the i.•:ýalth and Safety Laboratory of the Atomic Ene.rgy CoP.,iissiono The
measurements wore made with 20 liter air ionization chambers. -n 1963. another
series of ircasurcmants was made at the same locations with a pressurized ionization
chzamber and a 256 channel. gerama ray spectromete•r utilizing a 511 by 311 NaI(TI)
crystal for separating the natural and fallout ga-ma components. The cosmic ray
component was de-termined from the prcssure-altitude and a previous caoibr(ation
of the pressurized ionization chamber to this component at se7eral altitudes.
These data are shown on pages 25,- 27. The difference betwaoen the total dose
and .the natural gama. and cosmic dose for the 1963 measurements is due to gamma
emitting fallout. We wish to express our appreciation to the AEC and particularly
to Messrs. W,1. Lc-'der and W, Condon for the, valuable data they collected and for
their assistance during and after the survey,

Conclusion

With the noratorium on testing in force, fresh fission
prcducts (as indicated by N1-31) are no longer a component in general fallout0
The long-•livcd cc:1ponz.ts of fission pleducts (as indicated by Cs-137 ard Sr-?.0)
are. accumulating in soil. vegetation and, to a lesser extent., in water so that
an increase is noted in milk, The stratospheric;tropospheric interchange with
seasons is clearlyindicated in fallout, The levels of radioactivity in 1963
in New York State as a result'of weapons testing or industrial sources are well
within the guides established by the Fcdcral Radiation Council for normal peace-
time operations.

Average precipitation data for Albnny, New York City and
Syracuse show that there does not seem to be a direct co-rrelation between pe:siods
of highest precipitation and highest radionuclide values in 1963, even in the
fallout component.
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(All Stat.ionzo)

Ai•r-(pc/, 3 )
Mi]i.:_ (pc/i)•

1-131
Cs-137
Ba-La-140
Zr-IT-95
Sr-90
Sr-89

E'alo 11 ot-
(-PfE/a 7 y )
Sr-90
Sr-89

dlat r-(pc/1)
Gross Beta
1-131
.Cs-137
Ba-La-140
Zr',Nb-95
Sr-89
Srt-90

J nn F eb Mn-r J.AF2r 14;w2.! jul N.I. Oct __lov Dc-,!

7•3 7.9. 6,.5 9.3 7.3' 9.0 6.3 50l 2.1 2,5 1.2 1.1

<20 <20 <20 <20 <20 <20 <20 0 <20. <20 <20 <20 <20
64 73 50 39 39 112 138 126 106 102 126 135.

<20 <,o <20 <20 <20 <20 <20 <20 <20. <20 <20 <20
--- <20 <20 <20 <20 <20 <20 <20 --- --- --

8 7 7 8 14' .28 31 25 21 21 23 20
6. 5 4, 8 46 86 80 47 28 18 12 '8

<3
<3

23
<20
<20,
<20
<20
.3

<3

<3
<3

21
<20
<20
<20
<20

4
<3

<3
23

37
<20
<20

21
<20

6
<3

8
62

27
<20
<20
<20
<20

12
<3

8
63

22
<20
<20
:20

<20

<3

7
35

18
<20
<20
<20
<20

6
3

8
29

30
<20
<20

20
<20

3
4

8
19

26
<20
<20
< 2-0
<20

-3

<3
5

17
<20
ý<20
.<20
<20
6
.3

<3
<3.

16
<20
<20
<20
<20

8
.4

<3
<3

15
<20
<20
<20
<20

3
4

<3
<3

15
<20
<20
<20
<20

<3
3,

Rainfall in T- .hes

Jan . Feb Mar . Aor M,- Jun Jul Aug Sep Oct Nov
'Albany
(Albany County
Ai rport)

2.38

Tot-!

3.45 1 1o14

- 26,20,

3.61412
=34-38

1,90 2094 1.20

i'ew York City
I(Central Park)

1.93 2.55
Total

2.16 12.72 12.19

2.49 2.69 10o20 1o5

(Normal Total _5.Q8L
3,21 F395' 10.2.4 o' 34

(Normal. Total = 42,37)

3 '59 ýfOT. 21.I 5,65
NoInal T otal = j37.60)

Den

1.86

2o31

2, 06iSyracuse-

(Hancock Field)
1.85 2.05

Totnl
2.79 12.22
= 27.81

2.84 2o49 f. 21

f I
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e - oirnLs

1963

Air S .. pIes . )cj.1 3

Albany 5.0
Ithaca 5.6
Pawling 4°3
Peekskill .5.7
Tuxedo 8

M4ilk S pls- Pc/1

1-1]31. 7_ I .1
Zr-N,-b> Sr-. 0 Sr-8,9-

Albany
Bedford
Buffalo
Clarkstown
Newburgh
New York City
Massena
MIt. Pleasant
I-iddleburg
Oyster Bay
Syracuse
_Ye, •':townl

<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<20

85
125

83
52
88
97

154
80
96

100
75
plA

<20
<20
<20
<20
<20
<20
<20
<20
<20
<20
<3O
<20

<20
<20
<20
<20
<20
<20

S20
<20
<20
<20
<20
<20

17
23
14
11
20
21
21
12
23
18
16
18

26
47
26
15
31
39
32
20
35
26
31.
27I

Fali.out S±'mn]es -C /f ft 2 /daV

Albmny • 19 5.5
Ithaca 25 5.1
Peckskill 13 3.4

,y-rc C _1z _ J25 L-_
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Averaces nt S'nmolin- Points
1963

(con't)

Water - pc/i_

Akron
Rome
Watertown
Glenmont
Ossining
Peekskill
Waterford
Cohoes
Schenectady
'Niagara Fclls - Ea
Niagara Falls - 'I
Geneva
Watervliet

st Branch
st Branch

Gross Beta

.16
1.5
21
33
48
40
21
20
27
17
8
5*

17

17
22
9

33
35

.24
30**
10
19'
1 5
15

Bedford
Peekskill
Yorkton
Ossining - Ind
Clarkstown - I,
Clarkstown - L
Hillburn
Haverstraw
Rmmapo.
Stony Point
Elighlend Falls

ian Brook
ongers Lake
ake De Forest

t Sr-~ 8 Sr-90O

Albany (finished) 5 <3
Cohoes (finished) 10 5
Geneva <3 <3
Hew York City 6 <3

* Only 2 monthly samples
** Only. 1 monthly sample
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Air

Gross Beta - pc/143

Station Jan
IFeb Mar Apr Jun Jul Aug Sep

Albany Ave
Max
Min

Ithttca

Paiwling

Pae'ksdlll

Ave
Max
Min

Ave
Max
Ydn

Ave
Max
Min

.5.1
22

9.0
10
.7

1.0

10

.5

6,2
9
3

9.2

8.0

5

8,,2
10

6

.5.8

6.7

4

6.8
9
5

6.8
11

4

7,,6
15
1

7.3
12
1.4

10.8
13
8

1.1.3
15
9.

7.8
18

2

7.6
11

2

7
6

6,2
8
5

8.5
10
6

15
1;

8.8
12

6i

* 1i
11

6,5
.10

2

5.7
7
4,

5".8

6.8.79

4,,8
9
1

5.3
8
3

4.8
8
3

5.5
8
3

5.3
9
3

Oct Nov

3,0 1,1
8 2
1 <1

3o.0
6

3"

2,0
2
2

3.2

2
2

2.. 5§1
3
2

2.0
2
2

2,:5#1
3
2

2. 51'
3
.2

<1

1.2

2
<1

1.2

2
<1

1.0
1

<1

1
<!

1#
1

1.0

1

1
1.3

2
1

Saiipo
Freqo

D

w

w

w

W9.0
13
6

S8 5
10
6

Tuxedo' Ave.
Max
Min

6.5
9
5

I

# Partial Schedule of Samples
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F1/1cal t

p .c/f ,t 2 /dlay

ttion J -n Fcb Mar Apr 1Mc Jun Jul Aug Sop jOct oveV

Strontiun-89
I

Albany Ave
Max
Min

'Ith'a6a Ave
Max.

- Min

'Peekskill Ave
Max
Min

:Syracuse Ave
• Max

<3
<3
<3

<3
<3
<3

<3
<3
<3

<3
<3

'<3_

<3
<3
<3

<3
<3
<3

<3
<3
<3

<3
<3

<3

<3
<3.

<3
<3
<3

4
10
<3

<3
<3
<3

<3
<3
<3

71
140

<3

17

35
<3

<3
<3

_<3-

I 89
126

12

41
80
12

* 12
34
<3

1 05
155

68
120

46

20
44

6

72 32
97 641
40 11

40 38
94 94
II 20

70o 50
193 82

1R 16.

S17
28
<3

45
74
17

.17
40

<3

371
61Lav

20
39
<3

20
29
10

13
46
<3

24
64

6
18
<3

.5
15
<3

7
26
<3

<3<3

<3
<3
<3

<3
<3
<3

3
7

<3

<3
_- <3

<3
<3
<3

<3
<3
<3

<3
<3
<3

<3
<3

<3
<3,
<3

<3
<3
<3

<3
<3
<3

<3
<3
<3

w

W

.W

W

,.;lbany Ave
Max <
Mi;nj

.Ithaca Ave
Max
Min

-Peckskill Ave
Max
Min

Syracusc Ave
Max
Min

I

<3
<3
<3

<3
<3
<3

<3
I<3•<3I

<3
<3

4
7

<3

7
<3

<3
<3
<3

20
33.

6,

6
14
<3

<3
5

<3

<3

Stronti:-um-.-,0

9 8
'18 11 10O

<3 <3 4

1.2 6 1o
15 .7 19~
51 4 <3

7 6 116
3 <3 <3

6 9 9!io '15 11<3 <3

8
11
<3

9
3.3
6

8
14
<3

31
<3

<3
<3
<3

4
8

<3

<3
<3
<3

<3
<3
<3

<3
<3
<3

<3
<3
<3

<3
<3

<3

<3 <3
< 3

<3 !<3 ['W

<3 1 <3 1W
<3
<3

<3
<3

<3 1 <3
<3
(3

4

.9
<3

<3
<3

<3
<3
<3

W

W
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Concentrotion- pc/A

_ _In A Jil U" 05:tI L aI t FStation -__ in l~r Apr T~-m Jon Auff 1 Sep Oct Iv;Dec Frem.

Iodine-131

,.ny. Ave

uff alo A-,e
Max
M'in

~'larks town

Newburgh Ave
Max
Mi i

,'City Ave
Max

Min
,assen Ave

Max

Ki

Mit, Pleasant

;iddleburg Ave
Mox
Min

Oyter" Bay

Syracuse Ave
Max
Af in

Ycirk trwn.

. All
28

All

<20

<20
28

All

All

AllAll

<20
<20
All

<20
less

<20
<20
less
<20

less
le ss
less

<20
<20
less

less
<20
less

<20

less

<20
<20
less

•lc S::

than
<20
thei:n

<20

• <20
<20
than

<20.

• than
than
than

• 21

38
then

. than
<20
than

<20

<20
<20
<20

than

<20
(20
tflafn

20
<20

<20
<20

<20
20

<20

<20

<20

<20

28 1 25 43 42 1 <20 1 <20• <20 I

22 1 <20

<20

<20

<20

<20

<20
<20

<20

<20
21

<20
<20.

<20 .<20 1 <20 <20<20 <20 <20 <20'

25 <20 1<(20 <20

<20 i <20 1 <20

.20
20
20

All
21

All

<20
*

All

<20
24

All

All

<20
31ý

20

20
<20
20

31

<20
<20
<20

20

(20
.22
20

<20
32

<20

<20

<20
47

<20

22
43

<201 <20

<20 1 <20

<20
<20
<20

<20
<20

<20
<20
<20.

<20
<20

<20
<20

<20

<20

<20
<20
<20

<20
<20

<20 <20 <20
<20 <20. <20

<20

<20

<20
<20
<20

<20
<20

<20

<20
<20

<20
<20

<20

<20

<20
<20
<20

<20

<20
<20
<20

<20
<20

<20

<20
<20
<20

A
&
D

A

A

A

B

M

A

M

A

<20 1 <20

<20 I <20
<20 <20

thanj 20
J 

I
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Pego 12

.. Milk

COncentration -pc/l

con' t

St-titol jant Fe b r_ __r_
-- NOV D L4M:

Cs-137

Ave
Max
Yn

3edford

3uffalo Ave
Max
Min

i arksto-•r

NJewburgh

N Cit-y

Ive
Max
Min

Ave
Max
Mmi

58
83
34

69

69,
101

39

*

55
64
39

67
80
56

114

127
105

<20

75

55
.64
50

59

63
77
56

91
137

64

36

66
78
54

63
73
56

137
150
125

78

41
71

•<20

44

67
74
54

48
71

<20

58

35
54

<20

37 1 <20 30 1 26

51.
75

<20

91

76
"98
57

58
84
33

61
9425

97
129

53

29
51

<20

<20
<2O
<20

73
77
6.9

79
91
61

65
91
33

79
83
75

107
131

92

135
180
104

160
.190
130

92
122

60

169

86
.90
75

101
177
54

209

105
187
57

125
160

94

i19
149
68

224I
229
118

114

133
153
109

132

88
110

62

133
156
85

89
112

65

103.164
28

123

93
112

84/

68 1 72

-Isssna Ave
Ilax

•t PleasantRi

4iddleb...g Ave
Max

Oyster Bay

55.aracu3e Ave.
Max.
Min

Yorktown

137
149
105

126
167
58

226
266
185

117

139
149
129

124

110
145

9o

84
92
72

126
134
110

193
212
174,

94

85
104

79

130

85
90
78

99
148

26

•150

79
89
67

67

91
123

64

117
138
104

150
158
142

94

83
93
77

123

80
87
73

$7

11.2
144

62

164

102

81

120

98
130
.64

1;2R•8,
67

231
180

103

119
133

92

155

il
136
90

120
151

81+

172

106
1.26

92

122
131
.115

3.53
175,
135

1L87
212
163

121

127
14i2
116

157

123
141
104

A

D

M

A

M

A

A

B

M

A

M

A

M

20 1 26 54 1129

58
64
52

52
83

<20

<20 1 45

65
95
31

64

99
<20

90

94
3-25
.71

100

115

73

154

50
86
21

66

36
73

<20

62

<20
40

<20

46 172 1113 1 83 99 1 95



.Pcge 13

Hilk

Concentration pc/l.:

con' t

-t ion Jin Feb Ma pg~yIJn Jl A~SP Ot Nov D-D_ __

J_Ba--La-140

Alb eny Ave

Min

Bedford

Buf f ao Ave
Max
Min

Ng-wburgh A-ve

Mmi

I.- _Cien

M-ascena

Ave
Max

Ave
Max

Mi1n

All
• <20
. All

<20

All
<20
.All.

All"

(20

<20
All

All
<20
All

All
<20
All

All

<20

All
20

All

All

are
<20
are

20

.sre<20

are-

are

<20
<20
are

are
<20
zxe

are
<20
are

less
78

less

<20

les's
24

less

less

<20
<20
less

less
<20
less

less
31

less

than

69
than

<20

than
<20
:than

20
<20

.20

. thanl 20

20
49,

20

m4:ýO .Plea'ant .e. less

<20
<20
than

• than
<20
t han

than
<20
than

than

<20
<20

34

than

<20
than

th~an

38

<20 1 <20

.24
65

20

20
20

20

20
33

20

20

<20
<20
<20

<20

64
20

20

<20

<20
<20

<20

<20

<20
*27

<20

<20

<20

<20

<20

:20
50

<20

<20

<20
<20
<20

<20

<20..

<20

<20 <201 <20

<20 <20
<20 <20

.<20 <20

<20

<20

/

<20 1 <20

<20
S20

.<20

-<2 0

<20
<20
<20

<20

<20
<20

<20

<20

<20
<20

<20

<20

<20

<20

<20

<20

<20,

(20

(20

<20

(20,
(20

<20

(20

<20
<20
<20

<20

<20

A
&
D

A

A

A

A

M

AM'ied lebm r , kve

Oyzter Bay

syl'acuse Avc
Max
'Mm

'f oz'ktown

<2 0

<20
are
are

ar

•<20
,29
<20

<20

less
<20
less
less

<20
<20
<20

<20

<20.
<20
<20

<20

<20 1<201 <201 <20 A

M
-

i



Page 14

~Mi1k

Conce'ntration pc/i

conS' tt1 ------ J-im .
-.~ o I J,. F •,i t•r t- t~ u u I- 

I.... 
L / q_ _O~ jrtL• . p. ID.c F-c~-I'"

Zr-,Nb..-95

Albany Ave * . 21 <20 (20 <20 <20 <20 * * f 'A
. * 887 41 44 67 54 <20 * * * * &

Min <20 <20 <20 <20 <20 <20 * * f. D

Bcdford * < * <20 * f- * * * ft * M.

Buffalo Ave <20 20 <20 <20 <20* * b f. A
May" 39 36 <20 <20 <20 * f * f ft
MI n t * •<20 (20 (20 <20 <20 * * * * f

O1• 1,s own ft (<20 (20 <20 <20 • * f * f , 14

-,.,;bu•gh Ave * (<20. (20 20 <20 <20 * * f- A
•lax 22 < <20 <20 20 <20 ft * * ft

1tin '(20 <20 (20. <20 <20 * .:cI
l -Y City Ave n 2 (0 *2 22 <20 * f ft * A

1½:..x * (20 .36 46 <20 * f ft * *
-Mil (20. <20 <20 <20 ".q

.,rna. Ave <20 <20 (20 <20 B
M'x * 21 (20 <20 <20 - .'ft
M[in <20 20 <20 <20 *

,, P1easa n .26 (20 <20 * * : . * * 14

< ' <20 <20 <20 <20 <20 , f .1
" :: * (<20 (20 <20 <20 <20 . f,
Min < <20 (20 <20 <20 <20 ,

Oy~st~r, Bay * . (2 <20 (20 <20 ft ft f * ft '" 1

yracue e * <(20 <20 20 <20 <20 . A
Max. ' (20 (20 53 <20 <20 * f f f "t
ltin ' • (20 < 20020 (20 '

Yorkto-m * <20 (20.: 20, if ft f f f M



" Paco 15

Milk

Concentration- pci

con ut

S tronllti m.)-90

Albany Ave
May:
MLn

,3edf ord

Tuff alo Ave
max

Xin

'larlstow

:Thwburgh Ave
NMix
I.an

NY City Ave

M•n

5
8
3

9

, 8

.3.

8

2.0
7.

9
12

3

12
14

210
12

6-
. 8

"4

10

6
9
3

" 8

6

3

6

9
3

9

13
16
11

.6

13

7
3

7
9
6

<3

8

7

<3

6
9.
4

9
10
4

9
ii
7

5

8
9
7

7

6
7
4

-'as en• Ave
Ihex

1ILin

Mt. Pleasmit "

Idd ,b.cburs Ave

Oyster D3V

Syracu- o 0 Ave
M,..x

" I.in

9
11
.6

4

8
9
6

9
9
7

1219

8

6

6
7
.6

8

.7
9
5

10

6 1 18

8

4

12
20
<3

13
15
12

4

20
25
14

20

35
11'

12
13

.12

7

15

8

16

14
26
4

22

21
32

.9

42

24
31
14

34

30
37
22

34
59
17

15

29
<3

54 1

14
19
7

34
46
21

27
38
18

40
49
3].

20

41
55
32

27

26
42
18

27

2.6
29
24

30
34
24

20
2417

13

38
49
26

32
39
25

.30

25

21

29
38
16

5

20
33
24

32

26
.35
19

20

25

10

12

27
33
18.

31
42

20

22

32
12

7

29
40
13

32

21
30
•14

11

2•1.
23
19

35

1-3
15
10

13

20
22
17

25
30
21

29
32
27

18

25
32
16

8

20
23'
17

22

23. 3.8
25 22
17 24

28 19

2.5 12
16 15
13 9

15

22 22
27 26

17 18

2.4 25
26 30
21 24

314 2.9
38 30
29 28

16 13

25 21
29 26
21 17

33 27

23 18
4/2 20
13 17

.1.7 19

A

N

tt

A
&
D

16

34
61
17

24

26
32
22

32

B

M

A

M

A

• 3.1 10



Pa~g-i 16

C o nc 'on k
Concl.ltrat.c. .., p. 1

c~n' t•

... . . .- " . . .. . .7 -.. .. . . A.. . . -.. . . [.. . . . . . .. . . .. . .. S: ... ... . .. ... . .. . ... .... D.... . . -c:,

A, bI y Ave7 5
t,,x~ 9
Min! 3

Bariford 9

Buffalo

C)1 arks tC)1-TLn

:z" Ci3ty

:*i2ssen.a

Ae

Mhax

Ave

Ave

Slax
Min~

5
6
5

5
6

6

7

10
5

5

45
<3

6
6
4.

<3

.7

1?
3

4
5

<3

7

5

<3

4

<3 3 A.0 7.4 , 69
<3 5 0.-' * :1 75
<3 <3 .5" 1

5 8 58 153 32,9

4 5 30 , 45
5 iI 47 7i 54

3 <3 6 .49

4 7 4 79,

4 3-4 ?2 !•2 76

5 32 90 1 C9 92
' 5 33I 69, 72

3 6 -87' 2 .13 9 :

6 15 - 15 1 13
< 4 20)

.7, r7 "

49 30
6! 40

3-) 2.4ý
.33 27

414,+ 55
27 12

16 13

r:::8 27

!89 4,5
72 :2 2

#

22

16

42

'27

-19

8

!1

20

•77

5

22

<.3

13
15
12

20

11

8

16

32

<3

9
1/4

5

9.

1224
7

D
&
A

N

* I ~:

Mt. 0 P~e3an~t

",fA.acdd~bu c'g Av.Ž

N2 n

Oyster Bay

yr'acu~se Ave

1{n

•.c~rkto•;

8

<3

<3

<3
6

<3

4
6

<3

9

624
8

22

t,

9-).
io

17 1722
)5

ý2 8

6,z

jk 5

40

23

15

2!I
33
<3

<3.

10

<3<3

<3

<3

A

A

B

A

5

<3

6
10

<3

56

3

22

j 225" 2.4
;•, 32 20

5 117 13

32 17 <3

19 17
'3 20, 29
13 18

1' ,, 1/."

1 7 7 M

5;

6
.5

66 91.
132 10''

6 7.4

73 "4

46

8
22

Ai

91 c:; <3 ! m



Page 17

Wa te r

Concentration - pC/i

ý,tn,-ton- __ n~ Fe [ra Ji Ot v[eJ7 21 I
I I

Gross P.tta _J kron Ave * * * 13 13 13 1 14 1 21 B

(Murder Ck.) 1'-• * * 20 22 18 19 14 14 26
• I'din * .* .* 15 16 '<6 1 13 12 16

:1,dIf ord
Byram L.,)

]].arks town
(Congers L.)

31arks torn
(Lake DeForest)

6

16

L')

I lHrdsont

A v

lan

Ave

IMin

19

27
37
7

20
24.

61

6

9

65

20

7
14
<3

29
.60
<6

3

9

3

3

<6
<6

2.9

12

42

9O

47
130

6

3

3

112
210
<60

.9

8

70

17

<60
<60
<60

28

34

23

16

23
34
ii

62
120

15

6

16

30

<6

28

12

6

62

41

20
28
<6

12
18
6'

14

6

27

9

18
24
12

58
160

22

14

26

16

24.

72
167

1-

30

42

iavers traw.
iLctchworth

V. Res.)

' iLgh~nd Falls
V-o ow E-.-.o.ok)

Ii11 11Sr

';•:'graFalls
(East Brmnch)

Vi'g~ aF]i
('ls Branch

10

21
25
14

17

49

8

8

8

43
7 2

79

23

.35

19

38
81
17

8
8
8

22
26
17

10

23

98
0)3

26

15

27

15

15
23
12

14
18
10

6

31

15

13

33
39
27

16
19

13

33

< (3

13
17
10

13
15
11

10

4

7

5

53
95
<26

23

* IM

26
40
12

*

D 0,rI ng
I M i.

8

<60
<60
<60

42

16

8

22
30

6

<60

4 6

9

5 9

68 69
72 121
62 12

1i3 12

•ft ]

i
26

12

5

30
44
16

M

it

C

B

A

N

Min

25

<6
36

A

It

- S.

0(.3 : , ,(ui ua:: M , R•:, ,



PL•ho 18

Concentration ' pc/].

conl t,

Mnv2 Ju .. J•... .ŽpQ~.' 9Lp:c1~

.."e.LP 1,5!. Reso)Ave 47

' r}! J . z P ) ! -: , < 6 5
.Min-<3

S Gross B..,t a

7F 14l 8 F81 7 9

10 3 34 13 10 1642 14 3 < <6' 4

2 32 19 9 54

51454. 8 10 .1 20

13. 4
17 5
8 <3

49

20

60
95

n'r ? . I. , ,
P-

*

cP~) I

15, Iait) I

.veI

Ave

Iakn.

w-.--0 a.
3J.L

12
12
12

16
42
6

<3

22
33
15

31

238

26
,-"

<60
<60

60.

<3

6
.6
6

85
170:

11

4

.21<60

<6

10
10
9

7" .4

4

5

60
<60

14

67
90

<60

3

214

60
90

*30,

3"7
10

15
23
4

3

,- -'

47
60
21

21
13

47
60
21

11
15

8

52

30
34
25

19
27
10

<6

10
13
6

32
41
22

11
14
10

8

20
40

6

25

15
2].
11

12'
<6

11

13
24

13
14
11

14
17
11

6

• i':a' • .,

• :i.. T - R.F, .W ):

,~ . .,
,. .3t. , ft t,

I.,". "!.ie':

Ave

M:.n

A';"0

49
62
23

-4,

12

75
77
72

9

12
13
10

6 7 6~ W
9 7
3 6 3j

22 25 18 1M

12 21

-1.1, 21 .23~ C
31 10 440
6 31 6~

121 17~

81 151 16~
10' .17 22~

12 .10~ 131 C

8

52
90
14

31
.36
26

71
210
13.

8

18
18
18

14
18
10

11

36

20
24
17

3.5
16
14

14
15
12

36

<3

34

15,
15
14

16
18
17

4

25

20
30
10

21

I

15. 13
12 101

<3~ 3~

15~
A I

12j 12
15 13

15 17

17 17
13~ 17/

10 3.0;
8

9. 16

12

<3

9

.8

15
15
15

8
12
6

<3
34

15
15

16 

i

13

18

~1~..

15
'9

15

10
12
9

1 7
17
16

9
10

9

1

Bj

A.

I l

I,

Miln 9 15

21" r .~'& .-. .. 9

........... ..... ............. •



All, samples for which results are given fcr G.'c.3s P;-ta were nlso
0nn1yred for I--131, Cs.-137 B-LP-.140, and Z:r.iNb-95o All wore
found to bI les,; than 20 pcQ/ unloos listed. Iic.

lit__ QMIonth

Rr1,M (Fish Mac2() Mcarch (Ba--.,.,...40)

11ex.,nt (ludson River) April (B-a--La-.].40)

0sSinIng (Hudson River) April (Cs=137)

Februav" (Ba-Lz..o40)

November (1.131)

eeolksJ.ll (Hudson River) April (Cs-o37)

March (Ba-•La-!40)

*July (Ba-Ly-140)

.aterfa-• (Hudson River May (1-! 31)

Ma (Ba~-La-140

c:ihes (IMohawk River) -arch (Ba0La.-AO)

July (B a a - _.l0)

chenootady (GoEo Plant) July (0s,.37)

Nay - '(B&-,L-.l0)

On'r.;.a (Seneca NOakc) -MOy I

Watervliet (French Hills Res.) May (7-13.i)

March kBa

,.Thy (.Ba--oL-,. .0

S June oBLa''/

July (B) . ¼.nQ

.... ....$ : ...

30

21L

24

20

33

23

23

23

30

20

23

20

.20

23

27

.20
23•

30

22

28

21

.41

35

27
d..1

2,7

25

25

25

33

23

.37

25

S55

59

30

<2C)

<20

<20

<
<'i

•.: I<0<.0 -

<20

<20<2
< .-.,-



PflLgo 20

WATIER

con

Onlr. one ~cunp1~ per

St.-,tinn " l~onth

Pccko2d11 (Camp Field FReo) Febm,'ary

Clarkitown (Congers Lake) March

March

C!1.rl.to~n (Lake DeForest) January,

-r tra~r WLtfchoth Vo Rez) Jnnu.i .

*Not Samnlled.

Isot.ooci

(B ,-La-140)(1-.131)

(C --T/)

Only. one scump]e.e er
nionth cio2.iecte1

34

21

32

28

21

:,. a TER

Concentrations~ in pc/l

,- ;__ _ I. k. r . -•. .j " June __Ju I3 .u- Se'

I S trontun 9 _m-89

tIbany 4 <3 4 10 6' 4, < 5 1'I 7 57 <3

C ohoe-a

Geneva.

•,½v.Yo rk City____

Albany

C oho

[,rineva

t..•.Yorkt City

5

3

3,

7

4
iI

3~

<3

<3

<3

<~3.

25

5

7

12

<3

<3

<3

-< 3

25

5

' 

7

<3 <3

<3 <3,

<3 <3

._<9.. _<3.

10 13

<3 <3

7 6

,Strontiuyn-o 0

<3 <3

4 5

<3 '<3

I 6

<3

3

20

<3

8'

6

<3 <3

7 7

<3 <3

_ /: !3

12

<3

7

7<7
6

<3

<3

15 4

3 <3

9 3

8 3

<3 <3

9 9

<3 <3

.•I4 .... . l..

<3.

<3

-<.3

<13_L•:_1 ~L§~ I



.070

.040

.0-.0

.010 .-::. E.•i,,

RAW WATER . SUPPLIES. FOR COHOE-S,• AND . VWATERVLIET
GROSS BETA

WATERVLIETr

./

i

.070

.050

.020

..O 0

1933 1964 s,3 16 3

COHOES

K l. I' Li '1 ,J.J'' ' ' ' ......D J .-'1' ' ' ' 'l A N' ' ' ' ' ' '

070

.030

.050

.040

.030

.020

.010

..000.

.070

.060

.050

.040

.030

.020

.oo0.

.cc.0D

S

.000

lS53 10,64 1965 193$



AVERAGE DAILY RADIOACTIVITY - AIR AT ALBANY
G2 GrE LMi N SAX-'•PLEER

JULY 19SI - D.C. i3-I ANALYSIS: GROSS C`TA

810

•-

- U] i . ." "t'''

0 - , ... . ., ,, l_ . . . , . • . . , , , .

i M pi'~ J .J A4 S 0 N uI J M A -M ~J i A 0 N D)Ii F- M A M Ji J A S 0 N DI J M A M J J A S 0 N

1911962 1963 1964



I AVERAGE rMONTHLY •-RADIOACTIVITY IN - MILK'

35 ALBANY
JAN. 1962- DEC. 1963

ANALYSIS Srg0

30 F

252 1t

o 20-

-0. 51

0 .

5 - #

1962 1963 .... 619641965



AVE. 1AGE." MONTHLY" RADOACT IVITY" IN MILK

ALBANY

SEPT. !O'S DEC. 1033

ANALYSIS" C 137
14C I

120-

!00 -

0.-

80-

60-

40-

20-
0

J F NIM 7J'J ASON'D[JF'M'A M*JJ'A'0 0 MA(IAMJ J'A 'O'N'D tJ. F PA A - J J
1962 1963-!C 196 5

A , 9•',, t



Page 25

GOnrnini Dfla.1c~trtitud
Total, DoLd Rates

(ur/br)

_ 1963
Total + Cof;m-ioLocation

1961
Tota!.

1960..
Total

'Ziddletox.m

e ac on

Poughkecpsie

•ludson Falls

,Tens Falls

3aratoga Springs

;~s teird in

Johnsto'm

Cortland

Ithaca

Eliaira

1laverly

Corning

Bath

Hirnell

'Wellsville

1407
13.6
14,6
14.5
13.8
15.1
15.3
13.9
13.9
13.9
1304
14.2
1304
14.2
13.6
15.6
14,1
13.1

14,2
.15.5
14.0
14,1

:13.4
15.7
14.4
14,6

13.6

•.02
13.8
14ol1
13.7
14o6
13.3
13.3

13.1
13.4
1304
14.1
12.6
12.8

12.0
12.0
13.0

10.9
10.1

9.7
10.7
10.5
12.0

10.5
10.5

9.2
9.2

1003
9.6

10.2
8.0
8.2
965
9.6

•9.3
9.4
9.7
9.7

9.9

9,8
10.2
10.4
11.00

10.00

9.8

10.5

8.3
9.01

8o4

9.5
8.5

9.9

9.0
910

3.1.3
10.6
1203
11,5
11.0
11.6

9.6

9.4

10,11
8.8
905

8.7
8.8

10,2

11.7
.11.

10.5
1003
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Gvrima Wl-wnrlromlnd
Total. Dosc Rates

(ur/hr)

(Cont'd)

Location
Natiural Ganmia

Total + Cosmic.
1961
Total

1960
TotalIi

Olean 13.6
15.7
13.3
13.8

alamanca 12.8
13.0

Jbmestovn 13ý6
13.6

.13.6
14.2

Fredonia 13.0
13o5
13.0

'fedina 112.9
12.8
1204

D2nsvil'e 12.8
12.8

• 12o*3

Pen Yan 12.5
14.6

7eneva 15.0
14.2
15.9
13.7

-eneca Falls 12.9
13.4
14,5

Auburn 12.8
12.8
12.6
12.5

ýulton 12.6
12.3
13.1
12.7

Theresa 14.8
1501

Gouver neur 13.6
.13.4

Ogdens3burg 12,.8
13,5
II.8

9,9
904
9.5

10.1
9.7

9.5
9,3

9918.6-

1105
11.5

10.3
1011
9.5

11o1

8.8
8.8
8.1
8.9
8.8

110
1107

9.4

10.3

,9,0
11.5

8.9
8.8
9.6

8.7
9.1

8M2

9.2
8,5
7.8

8.8
9.2
9.0

9.0

9.0
9.3
8.2
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f•lnmrn~i TrBF:'pvound
Total Doso Rates

(ur/hr)

(Cont'd)

* -- Natural Gzrm-aa 1961 1960
Location Tot l + Cosmi.c Total T Tot2l
4al one .---

12.5 8.3
Plattsburg .13.0 -

12.8
Daranac Lake 13.2
rypper Lake 14.3 8.8 -. -
Albany 13.4 9.8 -- -
Tuilderland 15o9 ---- -

-=picocurie one millionth of a millionth of a curie.
V = cubic meter or approximately 35°3 cubic ft.
1 =. liter or approximately 1.1 quart.
Samp. Freq. Sampling frequency,

D = daily grab sample
W = weekly grab sariple
A = weckly c'ompc:site of daily grab samples
B = bi-lbezk3.y composite of daily grab samples

" 1 = monthly g:-ab scnple
,C. continuous blecd.-o~f analyzed weekly


