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Environmental Radiation in New York State

SUMMARY -

The Bureau of Nuclear Engineering routinely monitors the environment 
for radioactivity. Radioactive materials found in the environment 
originated from natural radioactivity, fallout {rofp weapons testing, 
and the nuclear power industry. During the year of 1969, there were 
over 6,000 sepirate analyses made on samples. This report sunarizes 
the routine analyses made in the State-wide surveillance program and 
includes results of special samples taken of air, algae, fish, deer, 
mud, and vegetation for the year 1969 which were not recorded in the 
quartecly Radioactivity Bulletins.  

The concentration of radioactivity in fish, particularly strontium-90, 
from the creek systems below the discharge at the fuels reprocessing 
plant remain at levels that indicate that corrective fftion should be 
taken in order to hold liquid waste discharges to as low levels as 
practicable. The company has indicated that additional waste treat
ment facilities will be installed at the plant in 1971.  

Trace amounts of radioactivity were detected in fish, mud, and ;quatic 
vegetation resulting from discharges to the Lower Hudson Rivecr from 
Consolidated Edison's No. 1 nuclear power plant. The levels were wel.l 
below the USAEC limits.  

Fallout from weapons testing is still the major source of man-made 
radioactivity in the general environment I-roughout the remainder of 
the State.  
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The evilu;jtion of data obtained for the year lot9 that the 

levels of r.idioctiv.ty in the samples taken .i oun !,jor'nu !ear 
facS litLes in the State were below the limits esta1Vsh(:d ",y the USA..C.  
Th, levels of r.:diojctivity in milk were well below the u;i~-er limit 
of Rinj'. I of the Federal Radiation Council Guidelines.  

AIR 

R.3dio:ctive particles in air ar, -,;impled by driwing approximately . cfm 
throu-h a t-. ,v inch dia,:.tr glass fiber filter. The filter is changed 
VrI,.kly, allowed ti) d.ca:y for four days, and counted on a low level bet a 
f -oun .  

In all cases, the particulate air samples were less than 1.0 pCi,/ 3 
with the jverage at any single air samrpling station being 0.25 pCi/M3 

or less. These levels may be compared to the year 1963 where the 
average level for -all stations in the State was 5.3 pCi/M3 . The residual 
radioactivity in the atmosphere from the testing of atomic weapons 
caused a slight increase in air samples from May through August of 1969.  
Samples of pa'rticulates in air taken around the fuels reprocessing plant 
were not significantly different from other areas of th" State. The 
radioactive particulates detected in all samples are attril ted to 
atmospheric weapons testing debris and to a smaller extent trom natural 
radioactive materials.  

FALLOJT' 

Only two fallout stations are now in operation; one at Albany and one 
in Cattaraugus County. Fallout is the term used to denote radioactive 
materials ori.inating from the atmosphere and settling or be.:cig washed 
into a bucket. The results for the year of 1969 continue to show low 
to non-detectable values.  

MILK 

Milk is considered a sensitive indicator of radioactivity deposition 
on land ax :s. Also, it is an important source of food for one of the 
most susceptible portions of the population to ionizing radiation, that 
is, the small child.  

Trace amounts of iodine-131 were found in some milk samples, the source 
most likely being fallout from Chinese weapons testing. The presence 
of other gamma emitters such as cesium-137 in milk was sporadic depend
ing upon the residual effects from previous weapons testing and any 
recent testing. Strontium-90 detected in milk also reflected the 
residual effect of weapons testing that occurred in previous years plus 
any recent tests. In general the presence of 1-131, Sr-90 and Cs-137 
are explainable as fallout from nuclear weapons testing.  

The Federal Radiation Council provides guidance on the intake of the 
specific radioisotopes strontium-90 and iodine-131. If the upper 
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limit.of R'inge II .i. exceedeod, the R:odr. Rladiitlon Counci] rocrmmr,:nds 
tha't countermeasures be taken to br:ing levels below this limit. Th 
upper limit of R.inqe II averijged over one year for strontium-90 -s 
200 pCi/day arid for iodine-131 the li.mit is 100 pCi/day. All values 
for strohtium-90 and iodine-131 in milk are well below these limits.  

Tritiumrlevels in milk should reflect the presence of tritium in rain
water and tritium in water v por during the period when cows are out 
to pasture.. All of the milk samples analyzed showed very low to 
undetectable amounts of tritium. Most of the tritium comes from test
ing of nuclear weapons. The dairy herds in the vicinity of the fuels 
reprocessing plant for the period January 1967 to June 1969 showed the 
ssme general levels of tritium as for the remainder of the State. This 
is an indication that tritium water vapor that originated from the furs 
reprocessing plant did not have a significant effect on he surrounding 
pasture lands.  

WATER 

During 1969, most of the water samples showed concentrations near or 
below the detectable limits of the instrumentation. In no case did 
any sample exceEd the allowable concentrations established by the 
USAEC. The effects of salt water intrusion up the lower Hudson River 
and the discharges from the NFS plant on the systems below were evident.  

In the lower Hudson River, salt water may intrude up the river as far 
as Poughkeepsie under certain weather conditions combined with low
flow of fresh water in the river. The naturally occurring potassium-40 
will contribute to the gross beta test. The concentrations of gross 
beta in the Hudson River were similar to those which have occurred 
previously. Isotopic gamma scans made on water samples indicated no 
detectable gamma emitting fission products or corrosion products in 
the Hudson River below the Consolidated Edison Reactor No. 1. Samples 
of lower Hudson River above and below the Consolidated Edison discharge 
were also analyzed for strontium-90 and concentrations were below the 
level of detection.  

The effects of the discharges from NFS are evident at the Buttermilk 
and Cattaraugus Creek sampling stations. The concentration of Sr-90 
showed a significant rise during the last three months of 1969.  
Starting in June of 1969, a significant rise in the levels of ruthenium
rhodium-106 was noted indicative of the processing of fuels that had 
shorter storage periods than in previous years. The USAEC has not 
established limits for the section of Buttermilk Creek which receives 
the wastes bec ause this section is within the NFS site boundary and 
u.)drr the control of NFS. The concentration limits are applied to 
Cattaraugus Creek after the coniluence of Buttermilk Creek. The limits 
for g:ross beta are considered to be 300 and 600 pCi/l for the yearly 
average and maximum values respectively if an isotopic analysis is not 
made.
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The allow;.ible concentrition in. pCi/I for each specific radionuclide 
averaged oV'er a year's period if each were only present are as follows: 

Sr-90 - 300; Cs-137 - 20,000; Zrb-95 60,000; Ru-106 -10,000; 
Sr-89 - 3,000: tr'itlum - 3 million.  

On a yearly basis, the average concentrations allowed by the USAECoin 
Cattaraugus Creek v re not exceeded.  

During 1969, four samples from Cattaraugus Creek showed gross beta 
concentrations greater than 600 pCi/l. Specific isotopic analyses 
were made on these samples and results reported in the quarterly 
7)adio,:ctivity Bulletins. The samples were within limits allowed by 
tne USAEC.  

K RYPT0N-85 IN AIR - NFS AREA 

Gaseous samples of air were taken in the area of the fuels reprocessing 
plant and at Albany and analyzed for krypton-85. Kr-85 is an inert 
radioactive gas with a half-life of, 10.7 years which is an important 
fission product (fission yield 0.29%) because as presently practiced, 
all of it is released at fuels reprocessing plants. The allowable 
continuous concentration of Kr-85 for exposure to an individuaA in the 
environment has been established by the USAEC at 300,000 pCi/M• 

Some of the samples in the area of the fuels reprocessing plant were 
taken during periods when fuel was being dissolved. The results on 
page 20 can be compared to the Albany area where the average result 
was 21 pCi/M 3 . The limited sampling done in the area of the fuels 
reprocessing plant indicates detectQ e concentrations of krypton-85 
but at levels far below the USAEC limits.  

PLUTONIUM-239 IN AIR - NES AREA 

Plutonium-239 is produced in reactor fuels. Every effort is made 
within a fuels reprocessing plant to reclaim as much plutonium as 
possible since pluto lum-239 can be used as a nuclear fuel. Trace 
amounts of plutonium are discharged out the stack and in the liquid 
wastes at the ?TS reprocessing plant. Plutonium-239 is present in 
the atmosphere as a resilt of weapons testing.  

In April and May of 1969, 12 samples of air were taken around the NFS 
site. Tho highest result was 0.0003 pCi/M 3 of plutonium-239 and t , 
average result was 0.00013 Ci/M 3 which can be compared to the allowable 
concentration of 0.06 pCi/M_ established by the USAFC for continuous 
off-site concentration. The limited sampling around the NFS site indi
cates that environmental levels of plutonium-239 suspended in air have 
been well below allowable USAEC limits.



The Department pl.,nn to continue mW.: mwts .o plu.,n(UM In Ir ,0 
that any trend towards the build-up of plutoniuni su.pndd i.n th- t 
around the NFS site cmn be recognized wei 1 before m,;x!'rnm . Iw.;o.  
concen ;,.ations are reached.  

IODINE-129 IN TL,< - NFS AREA 

Another radioactive material that has been found around the fuels 
reprocessing plant is the isotope iodine-129. It has a long half-life 
of 1.7x,0 7 y ,.rs ard a fission yield of approximately 1%. It could 
enter the environment by way of stack discharges or liquid wastes dis
charges. Cow's milk could be one of the most important pathways to mr.  
In this instance, the most sensitive member of the public is the sm-ill 
child.  

Thirteen milk sample s were taken in March 1969 and ill. resilts were less 
than the detectable limit of 16 pCi/l. The Department in coopera tion 
with the State Health Department, and the USPHS, has been investigdlting 
more sensitive sampling or analytical techniques to determine the presence 

of iodine-129 in milk because the limit of sensitivity of 16 pCi/l is 

not considered low enough.  

The Departinent will continue to periodically measure iodine-129 and 

will try to develop a more sensitive technique to determine if trre 
is a trend towards the build-up of this long-lived radioactive materi-l 

in the environment.  

RADIOACTIVITY IN FISH BELOW THE NFS DISCHARGE 

Radioactivity levels in fish taken from the watershed below the 1FS 

dischargeare given on pages 21 and 22 .In most cases the fish were 

analyzed whole; including bone, flesh, intestines and scales.  

In comparison to previous years, the amount of strontium-90 in fish 

appears to be lower. This is partly explainable by examining the Sr-90 
concentration in the water at Springville Dam. During M-,y of 1969, 

when most of the fish samples were taken, the average Sr-90 concentr-

tion was 9 pCi/1 which is one of the three lowest monthly averages 
since September 1966 when liquid waste discharges of Sr-90 started ta 
increase. In a few samples of fish taken during October of 1969 vjhien 
the concentration of Sr-90 at Springville Dam averaged 7/ pCi/l, the 
concentration of Sr-90 was approximately five times higher in the fish 

than in the month of May.  

Samples of fish taken at the mouth of Cattaraugus Creek show that the 

flesh of carp (fillets) tended to have much less Sr-00 thlan the carcass 
(bone, some flesh, and scales). The samples of Cohs salmon thiat were 
taken indicate no unusual reconcentration of Sr-90 by Coho salmon. The 
trend towards reconcentration of Sr-90 appears to be greater in tno 
scavenger fish such as carp and suckers. Also, it appears that more 
Sr-90 will be in th,' bone than in the flesh.



The U]S',t": hs not ec.tiblished a table of allowable conco :rations for 
ech ridionuc l i d n fo,)d, such -, f i,) as has been do ne for waIter.  
In order to determine if the intAke of radioactivity could result in 
an individual exceeding allowable exposures established by the USAEC, 
one mey use the allowable water concentration multiplied by an intake 
of 2.2 liters of water per d,-y for 365 days to establish the allowable 
yearly intake at which the allowable exposures established by the 
USAEC for the ind'.vidual might be exceeded. For example, the allowable 
concen;.cation of Sr-90 in water of 300 pCi/l would result in an 
individual allowable yearly intake of 300x2.2x365-240,000 pCi of Sr-90.  

An average concentration of each specific radionuclide was found for 
fish t!ken from Buttermilk Creek and Cittaraugus Creek down to the 
Springv'lle Dam below the NMS discharge for the years 1967, 1968, and 
1'i9. A conservative assumption was made that the entire fish would 
be rconsumed. On this conservative basis, a person could consume 100 
pounds of fish before the allowable exposures recommended by the USAEC 
Might be exceeded. A creel survey conducted by the Department in the 
sumimer of 1969 indicated that the greatest fishing pressure on 
Cattaru.';us Creek below the NES discharge was near the mouth of the 
creek with Springville Dam area being second. No individual was found 
who might consume over 100 pounds of fish per year.  

The company has made a decision to install equipment consisting of 
chemical precipit:. ion and ion exchange to treat the liquid wastes.  
It is expected that this equipment should be in operation by the 
spring, or at the latest, the summer of 1971. This process should 
significantly reduce the concentrations of Sr-90, Cs-137, and Cs-134.  

R.DTO,'CTIV1T! rN DE!:- O TH E FS SITE 

Five deer were collected in March cf 1969 and three in October of 1969 
on the 3,300 acre NTFS site. The highest result in meat for the year 
1969 was found in a deer taken in October as compared to those taken 
in March. The concentration of gross beta radioactivity in Buttermilk 
Creek in Octuber was approximately two times gcoater than in March 
indViating that the deer collected in October might have consumed 
water with the higher radioactivity concentrations. If an adult were 
to consume deer meat with the highest concentration of Cs-137 and 
Cs-134 found in the year 1969, it would take approximately 2,700 
pounIs per year before exceeding the USAEC limits for an individual.  
The company's plans to install a waste treatment facility for the 
liqu d waste discharge should reduce the concentration of cesium 
isotopes in deer taken on the site.  

Samples of deer taken on the site in 1969 showed some radioactivity 
in the lungs of d c due to plutonium-238 and plutonium-239 as noted 
on pages 23Lz4. The hlighest amount of plutonium i.n the lungs is associated 
WIth deer with the greatest amount of Cs-134 and Cs-137. The concen
tra tion of plutonium in the lungy of the deer is below that found in 
humans in the Boston, Massachusetts area as reported by Magno, Kauffm3n,
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and Groulx in the February 1969 issue of R diological Health D;t-a and 
R=prts. They reported: a human lung concentration ranging from 0.13" 
to 1.13 pCi/kg during a period August 1965 through Feb ruary 19(7. It 
should be noted that previous to that time (1965-1967) the plutonium 
levels in the atmosphere from weapons testing were higher than one 
would expect to find in the year 1969. The deer on the site may have 
inhaled some p, rticulate plutonium that was discharged out the stack 
or by way of liquid wastes that later may have become airborne. The 
plutonium found in the lungs of deer indicates the need for environ
mental air particulate sampling for plutonium which has been discussed 
on page 4.  

The presence of detectable iodine-129 in the thyroids of three of 
the five deer analyzed confirms that iodine-129 is being discharged 
to the environment. The deer may have received the iodine-129 from 
liquid waste discharges or from stack discharges. The Department, 
in cooperation with the USPHS, has expanded the environmental surveil
lance program to determine the presence of iodine-129 off site.  

CONCENTRATIONS IN VEGETABLES AND SOIL BELO NFS DISCHARGE 

In August of 1969, samples of vegetation and soil were taken from 
fields that were believed to have been irrigated :ith Cattaraugus 
Creek water. The presence of Cs-137 and Cs-134 in the ratio of 
approximately three or four to one in the soil indicates that the 
fields had been irrigated with Cattaraugus Cree water. The presence 
of Sr-90 in much higher concentrations in the beans and beets as com
pared to the tomatoes was noted and would be expected since this type 
of vec,'-tation is normally higher in calcium content than tomatoes. A 
person would have to eat approximately five pounds of beans or four 
pounds of beets per day every day in the year before exceeding the 
limits established by the USAEC for exposure to an individu'l.  

As might be e :pected, the cesium appears to be held in the soil and 
does not appear in the vegetation in significant concentrations.  
The results on vegetation indicate the need for further evaluation of 

the use of Cattaraugus Creek for irrigation of crop land.  

SILT SAMPLES BELOW NFS DISCHARGE 

Silt or mud samples below the NFS discharge have been analyzed to 
ascertain if there is a significant buildup of radioactivity in stream 
beds. Such a buildup, if it did occur, could result in external radia
tion exposure to persons using the stream for fishing or other recre
ational purposes. Also, the radioactivity in the silts could be an 
important factor in the fish to man's food chain.



Tw; s;)mples of silt behind the SpringvIlle Dam were taken in September 
1969. wh, n the pond I,. hind the dam wi.:s drained for the annu:'l cleaning 
oper-Ition. Samples of silts from lthe bottoms of the creeks below the 
•NFS discharge have been taken in t! , ye.Jrs 1966 and 1967. The analyses 
of silt samples are reported on pages 26 and 27.  

The concentration; of cesium vs. strontiun in the silts confirms the 
observ.tion that cesium tends to be removed more readily from solution 
by the siIts and clays than does strontium. The ratio of Cs-137 to 
Cs-134 for the Springville Dam silt samples for the year 1967 was 
,)pproxim;tely 6 to I; and for the year 1969, the ratio was approxim:tely 
3 to 1. This indicates that the fuel processed in 1967 had been stored 
longer before processing than in 1969. The much higher concentrations 
-f rjthenium-l06 in the 1969 samples confirms tlie trend towards process
ing of fuel with shorter storage periods. Radioactivity Bulletin 69-3 
which covered the period July-September 1969 pointed out the increase 
of ruthenium-106 in water samples from Cattaraugus Creek.  

PLUTONIUM. URANIUM. IODINE-129 IN WATER BELOW NFS DISCHARGE 

The concentrations of uranium and plutonium isotopes and iodine-129 in 
water samples below the NFS discharge are shown on page 28. The results 
are well below the allowable yearly average concentrations as given at 
the bottom of the page.  

DISSOLVED AND SUSPENDED RADIOACTIVITY IN WATER 

The dissolved and suspended radioactive materials for the years 1968 
and 1969 in Buttermilk and Cattaraugus Creeks have been compared in 
p-ies 29 and 30. The results show that Cs-137 is readily taken up by 
silts and clays where as Sr-90 is more slowly removed. The removal of 
some Sr-90 by sedimentation behind the Springville Dam is also evident.  

SAMPLES FROM LOWER HUDSON RIVER 

Gamma isotopic analyses of aquatic vegetation, fish, and bottom muds 
and Sr-90 analyses on fish are shown on pages 31 and 32. Manganese-54 
was found in aquatic vegetation but in lower concentrations than found 
in the year 1968. Most of the Mn-54 found probably originated from 
the discharges from Consolidated Edison plant although Mn-54 may be 
found in fallout from recent atmospheric testing by Red China.  

The detection of low levels of Cs-134 in fish and mud indicates dis
charges from the Consolidated Edison plant. Cs-134 is an induced 
radioactive material that builds up with time in nuclearbfuel as the 
fuel is consumed. Cs-134 is not a fission product and has not been 
found in- significant quantities in fallout from weapons testing.



The levels of radio.:ictivity detected in mud, fish, .nd aq,.tic 
vegetation.samples from the lower Hudson Riv:r Jndic1te : t 
increase resulting from discharges from the Consolld.;ted Ediscr 
plant and reconcentration of certain radionuclides. Tie slight 
increase of Cs-134 in fish is not considered a significant source 
of pos. .'' le human exposure. A person would have to consume 
approxii,,itely 60,000 pounds of fish per year before the limits 
established by the USAEC might be exceeded.  

RADIOACTIVITY IN FISH FROM LAKE ERIE., LAKE ONTARIO AND CA\Y JGA LAKE 

Fish samples were analyzed from waters of the State other than those 
below NFS and in the lower Hudson River. Results are given on pages 
33 to 35 • In all cases, the whole fish was analyzed. The unex
pected high concentrations of Sr-90 in bullheads taken from Lake 
Ontario in 1968 can not be fully explained. The levels in 1969 were 
.closer to those expected. The major source of radioactivity found 
in fish from sampling of the lakes is believed to be from fallout 
from nuclear weapons testing.  

The Niagara Mohawk Nine Mile Point nuclear power plant and the 
Ro. -ester Gas and Electric plant, both on Lake Ontt Tio started 
operation during the fall of 1969 after' collection of the fish 
samples in the years 1968 and 1969.  

BPCKGROUIND GAWtAA RADIATION LEVELS (PIC) 

The New York State Department of Health, Bureau of Radiola)gical Health 
started to measlre external gamma background radiation around operating 
or proposed major nuclear facilities in .1964, and continued the survey 
annually at most of the same sampling locations in order to detect any 
changes of gamma radiation due to the operation of nuclear facilities.  
A Reuter-Stokes RSG-9 Pressurized Ionization Chamber (PIC) was used in 
the survey. This instrument can-detect gamma radiation in.the range 
of 1-200 microroentjens per hours (jr/hr).  

Any increase in gamma radiation would be caused by deposition of 
pa-ticulate radiation on the ground or submersion of the instrument 
in a cloud of ridioactive gas or an increase in natural cosmic rediat'on.  
The readings obtained are only a measure of the external gamma radi-tion 
at the time of measurement and not of total accumulative exposure.  

Levels of gamma radiation were found in the range from 8.5 to 12.0 
microroentgens per hour for the years 1964 through 1968, see p ge 36 
In 1969, the levels of gamma r.adiation found ranged from 7.5 to 11.4 
microroentgi..s per hour. No significant increase of gamma, radiation 
background due to the operation of nuclear facilities has been found 
except in one case.



Djrn-9J 1969, the Bureau conducted ;j special PIC survey .3long the 
bank of Cattiraugus Creek. The res,J:ts found were higher than normaI.  
background for the area. Thu levels shown ranged from 9.0 to 20.5 
microroentgens per hour. The higher results are due to the liquid 
wastes discharged from the fu-ls reprocessing plant. The increased 
exposure along the bank of Cattaraugus Creek is believed to be caused 
from deposition of radioactivity in silts and clays and from radio
activity dissolved or suspended in the water.  

KEY

Curie (Ci): 

Millicurie (mCi): 
Picocurle (pCi< 
Cubic M(eter (M ): 
Milliliter (ml): 
Liter (1): 
Kilogram (kg): 
N.D.: 

NFS: 
USA EC: 
USPHS: 
FRC: 
PIC

The quantity of any radionuclide in which the number 
of disintegrations per second is 37 billion.  
One thousandth of one curie.  
One millionth of a millionth of a curie.  
Approximately 35.3 cubic feet.  
One thousandth of liter (approximately 0.0011 quarts).  
One liter (approximately 1.06 quarts).  
One thousand grams or 2.2 pounds.  
Non-detectable.  
In report t3bles indicates that analysis was nc made.  
If there is only one sample inthe. report period, it 
is in the average column.  
Nuclear Fuel Services 
United States Atomic Energy Commission 
United States Public Health Service 
Federal Radiation Council 
Pressuri:..ed Ionization Chamber
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1969 Summary of ;ross i-.,

tldi 0o,,c. Iv ty L. ,vI, -n Ai.  

Results in pCi/ ,43

-- T

Starcn-L~cton

:lb~m' Coun:t, 
Albany 

Site AOOl01 

C~ttara;nu' Count 

Ash:o rd 

Site A045143 

Site A045114 

Site A045145 

.Site A045104' 

Site A045144 

)Otchoss County 
PawlinS 

Site A132201

Gr ss 
Pcta

Samples 145 
Avg.  
Max.  
M in.

1~

Samples 
Avg.  
Max.• 
M in.  

Samples 
Avg.  
Max.  
Mi n.  

Samples 
Avg.  
M ax.  
Min.  

Sa.ples 
Avg.  
Max.  
Min.  

Samples 
Avg.  
'Max.  
Min.  

S amp les 
Avg.  
Max.  
Min-

0.07 
0.48 

N.D.  

0.13 
0.40 
0.03 

0.24 
0.95 
0.03 

0.16 ° 

0.37 
0.03 

0.14 
0.44 
0.02

0.25 
0.68 
0.08 

0.20 
0.39 
0.05

Sti o K- .r,tion _-e_-_ _ 

Oranc~e County Sa-p1es 23 
Tuxedo Avc,. 0.17 

Site A356501 :ax. 0.44 

Osweno County Sa'p4s 4 

Scriba Avg. 0.11 
Site A376101 ax. 0.23 

Y~ir..0.04 

Tom)kinr County S les 4-1., 
Ithaca ;-vg 0.14 

Site A540101 Max. 0.40 
MI n. 0.03 

','avne County Samples 13 
Ontario Avg. 0.12 

Site A585701 :.ax. 0.42 
Min. 0.06 

Westchestcr County SampIes 48 
Cortland A.  

SIte A595101 .,ax 0.3
Mmn, ND, 

Peekskill Samples 50 

Site A590101 Avg. 0.20 
Max. 05 

M.02



1960 Sunmarv' of 

ladioiroct.IvI tv Ievr<l, in Fa]lout

Result in pCI/ft 2 /day

tto n-on, 4:'i on 1-131 Cs-) 37 Sr-89 

n.r v Samples 27 27 29 29 
iy Avg. N.D. N.D. N.D. " 

Site F0 1 11 Max. ND. N.D. 8 
Min. N.D. N.D. N.D. M.D.  

C: t t o,,, ntv Sa mpl es 51 51 51 51 
As- n rd Avg. N. D N.D. 12 N.D.  

Site B045145 ,'ax. N.D. N.D. 93 32 
Min. N.D. N.D. N.D. N.D.  

1969 Summary of 

Radioactivity Levels in Milk 

Result in pCi/1 

......, tn on Lr, G in 1-.13 Cs-t37 Sr-S9 Sr9 -

Site MOCOlOl 

-au,-%iOC.U' CO2ntY 

Ashford 
Site M045168 

Site M045114 

Site AM045146 

Site M045143

Samples 53 
Avg.  
Max.  
Mn.  

Samples 19 
Avg.  
Max.  
in.  

Samples 19 
Avg.  
Max.  
Min.  

Samples .20 
Avg.  
Max.  
Min.

Samp.  
Avg.  
Ma x.

los 19

.1.

N.D.  

6 
N.D.  

N.D.  
N.D.  
N.D.  

N.D.  
N.D.  
N.D.  

N.D.  
N.D.  
N.D.  

N.D.  
N.D.  
Ml. 1V.

16 M.D.  

21 1,..20 
1 , , . _ _

14 
N.D.  

10 
17 

N.D.  

19 
N.D.

N.D.  

29 
N.D.  

N.D.  
30 

N.D.  

30 
96 

N.D.  

N.D.  
40 

N.D.

N.D.  
23 

r_ Th

N. D.  

27 
N.D.  

3 
17 

N.D.  

3 
18 

N.D.  

4 
22 

N.D.  

8 
40 

N' fl

M.D.  
2,930 
N.D.  

N. D.  

,0 

N.D.  

N.D.  
2,170 
N.D.  

M.D.  

N. 2.

! I-"



Rjd I.oactibv Ly I.ev 1; in M:'.lk (cont.)

Result in pCi/1

S ta on-Loction

Site M045131 

Site 1045170 

Site M045602 

Machias 
Site M046947 

Yorkshire 
.Site M048213 

rie County, 
•Buff alIo 

Site OM14010 

Concord 
Site M145951 

East Concord 
Site M145971 

Site M145949

Samples 20 
Avg.  
Max.  
Min.  

Samples 19 
Avg.  
Max.  
Min.  

Samples 19 
Avg.  

Max.  
Min.  

Samples 19 
Avg.  
Max.  
Min.  

Samples 18 
Avg.  
Max.  
Min.  

Samples 10 
Avg.  

ax.  
Min.  

Samples 19 
Avg.  
Max.  
Min.

Samples 
Avg.  
Max.  
Min.

Samples 19 
Avg.  
Max.  
Min.

1-131 uCs- 137

M.  
N.D.  
N.D.  

N.D.  
5 

N. D.  

N.D.  
5 

N.D.  

N.D.  

5 
N.D.  

N.D.  
N.D.  
N.D.  

N.D.  
N.D.  
N.D.

X.D.

N.D.  

N.D.  
1,640 
.D.  

! 47C 

.D.  

460 
N.D.  

N.D.  i.D 

A1,150

.D.  
27 

N.D.  

N.D.  
26 

N.D.  

N.D.  
N.D.  
N.D.  

N.D.  
27 
N.D.  

N.D.  
22 
N.D.  

N.D.  
N.D.  
N.D.  

N.D.  
26 
N.D.  

N.D.  
o 24 
N.D.

19 
N.D.  

N.D.  
18 

N.D.  

4 
17 

N.D.  

6 
25 
N.D.  

N.D.  
N.D.  
N.D.

3 
16 

N.D.

6 
25 

N.D.  

N.D.  
N.D.  
N.D.  

N.D.  

N.D.

N.D.  

N.D.  

N.D.  
N.D.  
N.D.

9

10
N. .) i~-40

N..  .7 
M.D.  

7 

1 5
N.D.  
N.D.  
N.D.

N.D.  
N.D.  
M.D.

\, .- ' '-4.  

s.D.
I I

I

br-89 b"7- jk



Rndionf.ivvt 1.ev in Mil.k (cont.)

Result in pCi/i

Sie ,.4.u S Ito IV,4 <59 5C 

~d In 1; 

Site M147148 

3]s s ro Ct:v 

Oyster L.jy 

Site M297101 

Y'ew'ork i ty 

Sitc 1709301 

'10d~ e C; 1; 

Site M335601 

'r-, f; -n 0 E 

Nevburgh 
Site P350201 

New iiaven 

Site 14375801 

Scriba 

Site M376701 

Site. M376703

Samples 20 
Avr,.  
/ax.  
,Min.  

Samples 11 
Avg.  
Max.  
Min.  

Samples 11 
Avg.  
Max.  
Mi n.  

Sampcs 47 
Avrg.  

x .  

Samples 23 
Avg.  
Max.  
M in.  

Samples 27 
Avg.  
Max.  
M in.  

Samples 12 
Avg-.  
Max.  

Min.  

Samples 12 
Avg.  
Max.  

Mn.  

,Pl es 12 
Avg.  

Mmn.

T -,I 3 C,,- 1] 

V ~ 

V ~' -. 3.  

\* .- '

3 
9 

N.D.

N,07.  

N.D.

i .D.  

N.D.  
N.D.  

N.D.  
N.D.  

N,D.  

N.D.  
N.D.  
N. D.  

N.D.  
N.D.  
N.D.  

N.D.  

.22 
N.D.  

N. D.  
6 

N.D.  

N.D.  
N.D.  
N.D.  

N.D.  
13 

N.D.

N.D.  

36 
N.D.  

N.D.  
20 

N.D.  

N.D.  
27 
N. D.  

N.D.  
32 

N.D.  

N.D.  
N.D.  
N.D.  

N.D.  
N.D.  
N.D.  

N.D.  
23 

N.D.  

24 
31 

N.D.

N.D.  
7 

N.D.  

4 

15 
N.D.

N.D.  
18 

N.D.  

N.D.  
15 

N.D.  

N. D.  

10 
N.D.  

N.D.  
18 

N.D.  

4 
17 

N.D.

4 
25

9 
25 

N.D.  

20 
N.D.  

9 
22 

N.D.  

7.  
16 

N.D.  

.13 
23 

N.D.  

37 
N'. 1.

N.D.  
19 

N.D.

X.D.  

2,000 
N. D.  

2. 190 

N.D.  
N :.

T -Ii '." Cs - 1 "1 7

N D



Rdioonctivity Ivv(w I s r. Mlk (cont. ,

Result in pCi/ .

St at o-L!.l on 

Site M376702 

-t I:awronce v 

Site M44&201

C.2ffolk rounty 
Bra 0khave n 

Site M515i03 

Brookhavc:
Site MSiSlO1 

Yaphank 
Site M515102 

W~avnc County, 

Or. t a riao 
Site M586301 

Site M55701 

Site M585702

Site M585703

S - - '& ("CZ-,

Samples 12 
Avg.  
Max.  

Samples 24 
Avg.  
Max.  
Mi n.  

Samples 12 
Avg.  
Max.  
Yin.  

Samples 12 
Avg.• 

Max.  

Samples 12 
Avg.  

Max.  
Min.  

Samples. 4 
Avg.  
Mlax.  
Min.

Samples 
Avg.  
Max.  
Min.  

Samples 
Avg.  
Max.  
Min.  

Samples 
Avg.  
Max.  
Min.

i 1,_I (;s-J7/ Sr-29

I 1,.2 
2,870 11 . f''.

N.D.  

17 
N.D.

4 
18 

N.D.  

30 
N.D.

N.D' 
N.D.  
N.D.  

N.D.  
.19 

N.D.  

N.D.  
N.,D.  
N.D.  

N.D.  
7 

N.D.  

N.D.  
N.D.  
N.D.  

ND.  

15 
N.D.  

N.D.  
N.D.  
N.D.  

N.D.  
N.D.  
N.D.  

N.D.  
N.D.  
NJ.

23 
34 
N.D.  

N.D.  
32 

N.D.  

N.D.  
33 

N.D.  

N.D.  
30 

N.D.  

N.D.  
21 
N.D.  

N.D.  
26 

N.D.  

N.D.  
N.D.  
N.D.  

N.D.  
M. D.  

N.D.  

N.D.  
N.D.  
N. D.

28 

N.D.  

16 
N.D.  

N.D.  
7 

N.D.

6 
11 

N. D.  

3 
8 

N.D.  

8N 
N.D.

N.D.  
N.D.  

N.D.

N.D 
N.D.

N. D.  
M.D.

. .... N# IJ 1-1I



R~id cm ,.1+ v i!y 1.r'w.' 1 s in Mi 1 k ( cont.)

Result in pCi/l

; -131 (:', - 137 Sr-1 i&
* . .. .T'..... .... . . . .., .±u.LV 1 0 10 

,' . Avq. N.D. N.D.  
Sito M595701 M- N.D. N.D.  

Min. N.D. N.D. 

"forI L-,~ S;m s 12 12 
... 9, .... 2 N.D. N.D 

x,. x. 12 2 2 
D .. D. N. D.  

1969 Summary of 

Radioactivity LeveIs in 'A'or 

Result in oCi/l 

..... ... ~o,,- c _ t...... n Cs-137 Ru-l10 St-90 Gross Bt., 1-03

1-.2 h;m.-. Cotiv 

1 th 

Crescent Dam 

G1 enmont 
Huson River 

Coho rn : 

:o Coes.  
F iltration 
Plant 

Ash:," ora 

t t.  

C 3e 7'- 

* .uttcr-r" I:- Creek 

At Fox VaIlley Rd.  
Site 004

Sarrples 

Avc.  

Ni n.  

Samples 

Avc.  
Max.  A v(,.  

Mi a.  Samples 

Ave.  
Max .  

Min.  

Sa~mples 12 
Avg.  
W. Zax .  
V, in.  Samples 12 

A\Vg.

N.D.  

N.D.

2, ,3,C

N.D.  
N.D.  
N.D.

N.D.  
N.D.  
N.D.

N.D.  

,.D.

N.D.  

N.D.

N.D.  
. D.  

N.D.

N.D.  
N.D.

3 
10 

N.D.  

4 
13

N.D.  

4 
i! 

N.D.

.5 

9 
N. D.

N. ]P.  
2, :Oo 

N. D.  

N. D.

I'..-,.  

i\~~ *)~

N . 15



R~du~mct~vitv 1(\'.1:; in Witc:r (rcsw~

Result in pCi/l

S t n -r. - I I. 'I on ( s-137 RU-iO( St-90 (-10', .:.. -

U,u t trm.I 1k 
At Thomas 
Corners Rd.  

Site 035 

Carta ru,. uS 
Creek near 
Felton Brid 

Site 032(

Creek 1 

dai ly)

Palea ing 
• one at United 
Nuclear C rz

Brant 
Cattaraucus 

At irving 
Site 065 

Coilins 
Cattaraugus 
At Gowan-a 

Site 060

Cr-eek 

Creek

Concord 
Catt1arauqus Creek 

Dzam 

Site 042(daily) 

Sprinc;viIle Dam 
Site 042 
(weekly 
compo site) 

:aqar:n C., ntv 

Niagara Falls 
Wek'st Erzanch of 
Niagara River 

(;nt :r~n Countv 

Sc-neva 
Se-neca ia

Samples 53 
Avg
Max.  

in.  

Samples 3.  
Avg.  
Max.  

Min.  

Sa&mples 2 
Avg.  
* el X 

SaDles 3'2 
Avg.  

'4ax.  

M.in 

Samples 36 
Avg.  
Ma x.  

,V in.

Samples 16 

Samples 43 
Avg.  
Max.  
Min.

Samples 
Avg.  
Max.  
Min.  

Av .  
Max.  
Mi n.

150 
1,161 
N.D.

N.D.  
N.D.  
N.D.  

N.D.  
N.D.  
N.D.

N.D.  
273 

N.D.  

N.D.  
113 

N.D.  

86 
284 

N.D.

N.D.  
81 

N.D.

1 ,456 
5,816 
N.D.

523 
891 
200

N.D.  
272 

N.D.

N.D.  
487 

N.D.  

210 
421 

N.D.

407 
1,658 

28

127 
194 
72

22 
62 
N D.

23 
75 

N.D.  

72 
224 

7

151 
414 

N.D.

47 
208 
N.D.

1,754 
5,44(, 

73

915 
132

1 5,0CI 
431,010 

'.,30O

8 ,77f 
30,110 
3,950

29,'-3 %I.:;.  2'3,, 
N.°.

134 
419

202
225 
92 

-J.

214 
535 
26

12,4'7 
44,520 
N. D.  

2 

17, 10 

N.

Yii n.____________



R.d io. .i1v Ptv ! f;Iv in Wr!ter ot.)

Result in pCi/i

_______________ I I-

77 C ; -;~IK 

,. .- , k -Ontario 

La diaS Kil 
an. s" in y 

Kaha's '4ell 

LaBarr Dag Vic.  

omPk Ins County 
Airport 

Tracey Tobey 
Wel l

R. K. Shively' 
Well

..... *r VtU i 

On: z i ,,

Av,,.  
M a x 
:: In.  

Sarmples 
Avg.  
P ax .  
Mdin.  

Samples 
Avg.  
Max.  
Min.

12

-6- i 

11 3, 

-4 

-5
3 

4 

5 3

Samples 
Avg.  
Max.  

Mi n.  

Samples 
Avg.  
wi-)X.  

IM i n .  

Samples 
Avg.  
Max.  
Min.  

Samples 
Avg.  
Max.  
Min.  

Samples 
Avg.  

,Ain.  

Avj.

N.D.

N.D.  

N.D.

N.D.

N.D.  

(.)

-
1 

I. .

-3 "-'ix.  
*.i'fl.  

113

N.D 

* J.  

N.D.  

N.D.  

N.D.



R_ do_ ct it_ V .1 e L " , , ,),!coIn.

Result in pCi/I

II

I - O n - ( , !. O

W,?s~het 1r nmty 
Pee s .~- k i 1 

Piiter Plant 

}-udscn 
At Standard 
Brards 

Ossining 

inia rook 
Reservo:ir 

Hudson River 
At Sing Sing 

York town 
Croton 
Reservoir 

Jcfforson County 
Watertown 

Black River 

orw ...k Cii
Public Water 
Supply

C-1 ,31

Samnples 
Avg.  

Min.  

Samples 13 
Avg.  
Ma x.  

Mi n .  

Sarnples 
Avg.  
M ax.  
M in.  

Samples 51 
Avg.  
Max.  
Min.

N.D.  
N.D.  
N.D.  

N.D.  
N.D.  
N.D.

Samples 
Avg.  
Max.  
in.  

Samples 
Avg.  
Max.  
Min.  

Samples 
Avg.  
Max.  
M n.

I- -] .)1>

N.D.  
N.D.  
N.D.

N.D.  
N.D.  
N.D.

N. D.  
N.D.  
N.D.

N.D.  

N. D.

? • , • 

32 
N.D.  

4 
7 

. .  

23 
71 

N.D.  

4 
6 

N.D.

- 2 

- 2 
- 4 

-M - )T

Ru - 10 (-, S:r-()O



Krypton-85 Levcls in Air

Station Date of Collection Results (pCi/Y ) 

Cattaraugus County 3/28/69 7,860 
A <hford 4/22/69 22 

Site A045145 7/10/69 63 
9/5/69 18 

Site A045144 5/2/69 19 
5/16/69 170 
6/2/69 36 
6/30/69 148 
7/30/69 160 
8/13/69 31 

Site A045114 4/14/69 2,640 
12/18/69 38 

Site A045104 3/10/69 209 

7/17/69 50 
11/26/69 26 

Station Results pCi/M 3

Albany 
N.Y.S.D.H., Div. of Lab. & 
Research 
30 Russell Road

Average 
Maximum 
Minimum

21 (22 samples) 
83 
14

I) Grab samples analyzcd by Division of Laboratories and Research, N.Y.S.  
Department of Health.  

2) The A.E.C. IOCFR20 allowable yearly average concentr;tion for Kr-85 is 
300,000 pCi/M 3 .



Radioactivity in Fish. Below NFS Dischare

Cs-137 Co-60 Ru1h-106 Zr".t,-95 Cs-134 50 
Station & Ti ype of Fish Date Results (pCi/k,) 

ttaraugus County 
at tarau ;us Creek just 

above Springville Dam 

(tilead) 5/27/69 2,014 1,051 2,171 N.D. N."'. 415 
(svanll suckcr) 10/23/69 4896 38 3,789 1,01k 1,476 

'uttermilk Circck at 

Thomas Corners Road 
(brown trout) 5/26/69 2,219 2,078 3,086 95 39 289 

(sucker-whole) 5/26/69 7,505 33 1,408 1,240 1,373 
10/24/69 7,537 123 15,721 1,467 6,677 

,attaraugus Creek at 
Zoar Valley Park 

(sucker-whole) 5/27/69 872 77 119 16. 306 

Rt. 16 Bridge 
(trout) 5/26/69 117 870 668 33 N.D. 12.3 

(sucker-whole) 5/26/69 11 N.D.  

At mouth of Cattaraugus 5/2/69 147 353 977 10 N.D. 157 
Crcek (carp-fillets) 

(carp-carcass) 5/27/69 l,994 

(carp-fillecs) 5/27/69 91 139 465 N.D. N.D. 125 

(carp-carcass) 5/27/69 

(carp-fillets) 5/27/69 63 185 667 N.D. N.. a2.9 

(carp-carcass) 5/27/69 3,182 

(sucker-fillet) 5/28/.69 101 N.D. N.D. ,.D. 17 

(yellow perch-whole) 5/28/69 142 N.D. N.D. N..D. 38

(succr-lesh 5/8/6985 .D. .D.N.D.N~I

5/28/69 85 N. D. N.D.(sucker-flesh)



I\di(,T)ct:i.VitV Flih ], ow NFS Dischar7e (cont.)

*.: Date Cs-137 Co-60 RuRh- 106 Zib-95 Cs-i34 Sr-90 
S :. too 1'7 4'p -f1i h Results (p)Ci/'g),

,\mout o. Cataraugus 
Creek (cont.) 

(coho-salmon) 

(coho-salmon) 

(rainbow trout) 

(sucker-bone) 

(sheephead-whole) 

(sucker-f1esh) 

(sucker-bone) 

(sma I mouth bass) 

(bullhead) 

. (sheephead) 

(shad) 

(smelt) 

(bullhead) 

(rock bass) 

(carp-fi'let) 

(carp-carcass) 

Yorkshire 
,,ixed suckers)

138 

152 

106 

150 

94 

323 

244 

138 

148 

367 

87 

148 

90

N.D.  

N.D.  

N.D.  

N.D.  

N.D.  

1,002 

640 

135 

81 

498 

284 

162 

272

10/3/69 

10/24/69 

10/24/69 

5/28/69 

6/3/69 

6/3/69 

6/3/,69 

5/27/69 

5/28/69 

5/28/69 

5/2 /69 

5/27/69 

5/28/69 

5/28/69 

5/27/69 

5/27/69 

10/23/69

N.D.  

N.D.  

N.D.  

N.D.  

N.D.  

1,269 

1,338 

504 

.431 

1,779 

473 

774 

452

N.D,

\ .D.  

N.D.  

N.D.

N.D.  

N.D.

8.0 

N.D.  

N.D.  

N.D.  

N.D.  

N.D.  

N.D.  

N.D.

N.D.  

N.D.  
N.D.  

N.D.  

N.D.  

N.D.  

N.D.

42 

25 

26 

X.D.  

28 

35 

686 

203 

269 

431 

68.4 

86.9 

100 

863 

55.5 

1,754

N.D. 47N.D. N.D.



Radioactivity jn Deer-NFS Site*

Portion Date 
of Deer Collected

Hind
quarter 

32 

Hindquarter 

Liver

3/6/69 

3/18/69

Lungs 

Forequarter 

Thyroid 

Deer R Hindquarter 3/18/69 

Forequarter 

Lungs 

Thyroid 

Deer S Liver 3/18/69 

Forequarter

Lungs 

Thyroid 

Deer T Hindquarter 3/18/69 

Liver (adult 
doe) 

Forequarter

Cs-137 Co-60 RuRh-106 Cs-134 Sr-90 Pu-238 Pu-239

Results pCi/kg

103 

203 

141 

101

N.D. N.D.

N .D.  

N.D.

N.D.

N.D.  

N.D.  

7 N.D. N.D.

4.5

2,765 N.D. N.D.

15.5

746

852 

2,250 

666 

268 

92

0.14 0.22

N.D.  

N.D.  

N.D.  

N.D.

N.D.  

N.D.  

N.D.  

N.D.

134 

314 

80 N.D. 0.Ii

28 

N.D.

95.0

1~

pi-12

~~ i/'

4 ________________________________________ L ____

Station

Cat araugus 
County 
Ashford 
County Rd.  
DeerP 

Deer Q

i 

,,

I



octivit:y In Docer-NFS Site (cont.)

oo Z: 0n Date Cs-137 Co-60 RuRh-106 Cs-134 Sr-90 Pu-238 Pu-239 

-at n ofDccr Collected Result pCi/kg pCi,.:j

e-, C. ) in6 curcr 

Lungs 

D Car X u s c isu".036 

er V ' lusvi (Tsoe) 3/18/69 

.......-.....'art er 

FOrecuarter 

Leer Mu~ie Tssue 10/7/69 

Deer X Muscle Tissue 10/8/69 

-",-.- 7 Yusc le Tissue 10JI/1/6

N.D. N.D.

N.D.  

N. D.

N.D.  

N.D.

19 

N.D.

19 .0

N.D.

1,154 

2P937 

727 

8,587 

139 

996

N.D.  

N.D.

N.D.  

N.D.

N.D. N.D.

169 

402

19.2

N. D.  

N.D.  

N.D.

624 

N.D.  

N.D.

92 0.10 0. 25 

2,046 N.D.  

N.D.  

139 28

N. D.  

1,200 

N.D.

*ZDor .ollected outside 90 acre exclusion area 
Doer P.

but within 3.,300 acre site except for



:)", .[c

Z Z C ra xus Co.  '0-' C " -CO 

Site V0427.i 

S~ V042702

Dcate of 
LC). 1t V

8/22/69 
6/22/69 
8/22/69 

P/22/69

034 -137CResu] 0 (Ph -i.. Z ) (T-4Cn-13"7 Co-(0 RuB>h-1O6 7rN>-':;

N.D.  

N.D.

N.D. N.D. N.D.  
N.D. N.D. N.D.  
N.D. N.D. N.D.

N.D. N.D. N.D. 519

N.D.  
50 

N.D.  

219

22 , oC: s 

N.D. 2 3 4 
N 'D D 

Z

U6octvt iI ;oiL Used to Grow VeOetables

"htr augJ Cc.  
7C~f Of 

Site S042701 

Site S042702

8/22/69 

8/22/69 

8/22/69

1 27 

106 

137 

116

346 

353 

545 

409

N.D.

N.D. N.D.  

N.D. 571 

N.D. 656

Soil 
tans

~ooLL

R.- d'n' V~~~~~t'.fi..~~ ,..- in, V.-. .,b ,s N' r¢;



!utterrilk Creek 
downstream 

Sie ,035 

uttr=. i1k Creek 
upstream 

Site 004 

ataraugus Creek 

downstream 
Springville Dam 
Site 042 

Location A' 

C, Da 

E 
, a 

Ga 
H
a

Date of 
Collection

T I - 0. .

8/29/66 
11/30/66 
2/27/67 
3/6/67 
3/20/67 
3/27/67 

11/30/66 
2/27/67 
3/6/67 
3/13/67 
3/20/67 
3/27/67 

11/30/66 
1/27/67 
2/28/67 
3/7 67 
3/14/67 

6/5/6 7
b 

6/5/6 7
b 

6/5/67 b 

6/5/67 b 

6/5/67 b 
6/5/67 b 

9/22/69 
9/22/69

St-90

81"* 
3.9 
4.8 
0.4 
1.4 

0.3 
0.1 
0.1 

0.2 
,.D.  
N.D.  

3.8 

1.2 
9.9 
0.9 

0.3 
0.6 
1.9 
2.5 
1.8 
1.2

Cs-i
Concentration nCifr dry weioht 

37 Ru-106 Cs-134 Zr

74 
179 

0.2 

9 
4.3 

8.1 
.4.5 
37.3 
44.4 
43.3 
19.4 
31.8 
33.5

47 
589

32 
4.5 

1.9 
1.3 
2.6 
2.8 
3.4 
3.5 

166,4 
178.6

10.7 
0.8

1.4 
0.8 
7.1 
5.2 
7.6 
3.5 
9.9 

ii.Q

\- C C>, r)

6.3 
9.2

0.2 0.7 

0.4 
0.3

0.2 
0.2 
0.4 
0.4 
0.5 
0.4 
1.3 
2.0

I

Collection ,Sr-90 Cs-l

Radiocl-',. ivitv in Silts Below NTSDicae

S±ation



Rado , cti,,lty. :n Sn.ts -.. ow N:S Dischacr.. (co,,..

Stztion 

Cutzara>u5 usreck 
dowgnstreami 

Size 032 

Cattaraugus Creek 
upstream 
Bigelow Bridge 

Site 007 

5- MiIe Creek. South 
(Cattaraucus Co.  
background) 

Buttermilk Creek 
upstream 

Pfeffer's Pond 
ubckcz rcun

- - I
uJLe 01 

Co' -1 cti oil

9/28/6 6 
11/30 C/66 
3/7/ 67 
3/1 4/~67 

9/2E~/6 6 

3/7/67 
3/14/67 
3/21/67 

1/27/67 

8/29/606

Concentr~t-jon nOl or'i w~:

us - 137, FRu-10 Cs3 - -4 -- ,

4.6 
0.1 
0.6 

1.6 
0.6 
0.1 

N. D.

6.5 
8.3 

0.3 
N.D.

22 
28.3 

1.9 
N.D.

0.06

0.4 

0.7

2.5

. i -wre taken through the center of the pond perpenrdiculcar to the d+0: , octed zbe u;-, p,.r end of the pond approximately 2,00 feet rC te o ,Dvvroximately 2,000 feet from the face of the dam; C, approxim!tcly 1, 500 ft ..  .uately 1,000 'eez; and E, approxima tely 500 feet. Location 1 was ncar th. entrh L.ce o r.e penstock about 60 from the face of the dam and five feet from the north shore, Capproximately 275 feet, and H approximately 40 feet from the dam.  
Data on ganma-ray emitters from the U. S. Public Health Service.

6.7 
9.5

I~J.

0.5 

-. "
0.2

0.4

0.6

I Zr- U US- I J7 Ru- 10(; R<- RL -/ - " -, - C. :



Ur- nium Plutonium, Todinc-129 in WL,, r 
Below NFS Discha rQe Collected 12/2/6R-6716/69 

Result in pCii

S-.;tion U-234 U-235 U-238 Pu-238 Pu-239 1-21.  

C;tt rus Count'! Samples 28 28 28 28 28 15 
F;utt i lk Creek Avg. 2.0 0.23 0.12 0.21 0.11 X.D.  
at Thomas Corners Max. 20.9 2.18 0.90 0.63 0.60 .D.  
Road Min. N.D. N.D. N.D. N.D. N.D. N.D.  

Site 035 
(Grab Sa;np.es) 

Er" -Co',: nty Samples 12 12 12 12 12 3 

Cadta- Juus Creek Avg. 0.29 0.09 0.09 0.26 0.37 ".D.  
at Springville Dam, Max. 1.38 0.49 0.36 0.64 1.36 J.D.  

Site C42 Min. N.D. N.D. N.D. N.D. N.D. N.D.  

(Continuous Daily 
SE rp~les) 

The USAEC has established -the following average yearly concentrations for each of the 
above isotopes if each were present by ;tself:

U-234, U-235 :30,000 pCi/l 
Pu-238, Pu-239: 5,000 pCi/1

U-238:4C,000 pCi/l 
1-129: 60 pCi/l



Sun,,vy O' o~ W:tr S.n~ ' i'c 
Sespe.ned R,'is", I -Nu Ico.;r Fuel sery c.  

Resu t in pCi/ 

Dissolved , Sidr de6 i s t0 S .  
No. of No of R o r 

a 0--Le. C-aon J sotone Avg Sa ,o es VM, ax. AV.. V,. .____ ._ 

,attc..r3,.gus County Cs-137 51 (43) 219 76 (48) 594.  
Ash ford Ru-106 761 (48) 2,879 121 (48) 835 6.29 
Buttermilk Creek Sr-90 315 (44) 1,011 3 (43) 19 105 
At inoas Corn-ers Cs-134 6 (7) 25 26 (42) 163 23 
Rond 

Site 035 

Cattarauous Creek Cs-137 3 (1') 3 355 (1) 355 .01 
Near F'elton Bridge Ru-106 19 (i) 19 38 (i1 35 .05 
Site 032 Sr-90 227 (i) 227 4 (4) 4 56.75 

Cs-134 0 (0) - 84 (1) 84 

r-i e Co ty Cs-137 N.D. (5) N.D. 28 (4) 55 
Concord Ru-106 54 (4) 61 87 (3) 151 .62 
Cattaraucus Creek St-90 33 (4) 60 5 (4) 15 6.6 
At Springville D m Cs-134 - (1-) 11 (4) 20 
Site 042



1,969 
Summary 6f

£u~ fl(fld0(1 1~( ~ U]. t.r - N~~S 
f~ ;ult',

I St :ct.-,-.ca t on IsotoDe

,. u;JVea I ___ __ __ _r __o_

No. of 
Avo. Same] 'es

No. of
__ __ _ __ __ ___ __ _- *' ~ '-'~r.<'*

4
.-. A. I

Catt..r.u.us County 
Ashford 
Butterm .k Creek 
At Thomas Corners 
Road 
Site 035

cattar.a 
.ear Fe 
Site 0 

Eric' Coun 
i Concord 

C:.,t L I.ira 

At S3 i 
Site(- 0 

Collins 
C:j tt a r.  
At Go"o 

Ste 0 

Brant 
Cart-tin t C;, 4, " - ra 

At irvi 
Site 0

u9us Creek 
iton Bridge 
32 

ty 

ujgus Creek 
ngville Dam 
42 

u Creek 
n da 

60 

uo-us Creek

Cs -137 
Ru-106 
Sr-90 
Cs-134 

Cs- 137 
Ru-106 
Sr-90 
Cs- 134 

Cs- 137 
Ru-106 
Sr-90 
Cs-134 

Cs-137 

Ru-106 
Sr-90 
CS.-134 

Cs-137 
Ru-106 
Sr-90 
Cs -134

46 

1,544 
457 

66 

N. D.  
2-17 

85 
0 

170 
68 

N.D.  
230 

N.D.  

N.D.  
N.D.  

57 
0

(45) 
(45) 
(45) 
( 1)

(21) 
(21) 
(21) 
(0)

390.  
5,744 
1,658 

66 

354 
97 

15 
397 
208 

460 

N.D.  
N.D.  
57

127 
107 

2 
37 

N.D.  
N.D.  
N.D.  
N.D.

(45) 
(45) 
(45) 
(42)

875 
384 
21 

266

39 (21) 
41 (2i) 

.62 (21) 
10 (2)

262 
40 

3 
57

262 
40 

3 
57

Ratio for 

.3 1 
14.4t3 

228.5 
1 .78 

.OS 

i09 

5.75 
11

I___

i .

Mrq °



fl~din~et~'?". , .'v
Lower 't Vn Pi'ir

Date o4 I 
St~ron Colection Cs-137 Co-,O Ru-106 C, -"3 Sr-90 I , ___,_.__ 

Green's Cove 6/23/69 96 N.D. N.D. N.D. (':rr, (fiesh) 6/23/([,9 N. D. N.D). N.. N. 1.Car ( " 

6/23/69 189 N.D. N.D. 181 - :.xd 
107 N.D. N.D. 131 N.D. M.,ed ... 1. l .  

Nyack-Tapp n Zee 6/23/69 74 N.D. N.D. N.D Mxd DIx.s h 
Bridge West 10/16/69 67 N.D. N.D. N.D. 40 1Aixe cs. fish 

lona Island 6/23/69 65 N.D. N.D. N.D. i:ed s:1. 7srs 
10/16/69 37 N.D. N.D. N.D. 96 x x-d s,-;.. f  

Peekskill Bay 6/23/69 157 N.D. N.D. 128 - Mixed s. fish 
10/16/69 N.D. N.D. N.D. N.D. 217 ixed sml. fish 

Radinoctlvity hevels in Mud 

Lower i-iud son o- r-,n 
Re t in pC'

Green's Cove 

Nyack-Tappan Zee 
Bridge West 

lona Islaind 

Pe k ki! A 1 ;- ,y

6/23/69 
10/16/69 

6/23/69 
10/16/69 

6/23/9 
10/16/69 

6 /23J/69 60 444 
N.D. 313

_______ I __________________________________________________

454 
253 

165 

127 

141.  
133

734 
500 

810 
862 

669 
529 

216 
N.D.

333 
526 

362 
790 

4.5 
336

508 
535 

66 
522 

71 
245 

2 .9 
99



Radorctiv" Lc-,v(s in Acuat.c Vc-et-tion 
Lover :,ud.oren rFver 
Results In pCi/kq

Date of 
S+' Collection.. _ Cs-137 Co-60 Ru-106 Sr-90 ZrN'X.-95 Co-s , L, 

Green's Cove 5/ 8/69 2,043 579 408 - 567 1,503 
6/23/69 167 61 - - 474 41 N.D.  

10/16/69 96 459 541 17 384 3,36.1 

N.:ck-%z, Zee 6/23/69 N.D. 148 - - 368 533 674 
Brid3e -st 10/16/69 43 227 473 N.D. 427 - 1 ....  

iona island 5/ 8/69 152 162 757 - 675 600 
6/23/69 286 67 - - 330 587 N.D.  

10/16/69 92 125 338 26 199 - 74T5 

Peckskill Bay 10/16/69 70 210 540 N.D. 1,243

1 0 1



.96: " 

Readiults in 1tij-n'ish LakI<e, Oat ~ri o 
Results in pCi/[g

S 1at ion

s.go County 
Nine 'iik Pt.  
(Lake Ontario)

Date 
Collcctcd

7/27/68 
7/27/68 
7/27/68 
7/27/68 
7/27/68 
7/27/6S 
7/27/68 
7/27/68 
7 / 27 /,68 
7/27/68 
7 / 27 /6 
7/27/68 
7/27/68 
7/27/68 
7/27/6S 
7/27/68 
7/27/68 
7/27/68 
7/27/68

Type of Fish

Sucker 
Small Bass 
Sun f i sh 
Silver Bass 
Bullhead 
White Perch 
Bluegill1 

Small Bass 
Sunfish 

Sucke"r 

Silver Bass 

Bullhead 

White Perch 

Yellow Perch 
Sucker 
Bullhead 
Small Bass 

White Perch 

Sunfish

Cs-137 Co-60 Ru-106 Cs-l134 ,-9 S 

278 54 637 N.D 152 D
728 
309 
591 
218 
460 
532 
441 

500 
209 
346 
243 
378 
410 
214 
264 
514 
523

. Nine 'Mile Point 
* W. Nine 1'ile Point 
.. ,,>xico Bay

14 
96 
55 

9 
N.D.  

82 
N.D.  

N.D.  XND.  

N.D.  
N.D.  

9 
N.D.  

50 
N.D.  
14 
64

232 
505 
360 
546 
368 

523 
610 
765 

577 

368 
555 

419 
445 
560 

59 
582 
AP 1

N.D.  

N.D.  
N.D.  N.D.  

;,. D X.D.  

N.D 

N. D 
N.D 
N.D.  

N.n 

X.D.  

N.D.  

N.D.  
N.D.

74 
'02 

137 

i2 

2 ' 
3CC 

5 0 
2 4~ 3 191 
562 211 
83 

50 
243 

59 
178



1.969 
R.-Ciol ctivitv in Fih 
Cay(ugIa, Lake, Lac Eric 

Re-.1 'lt in pCi/k

Ia LC 
Col] lec te- Type o T Fish Cs-137 Co-60 Ru-106 Cs-134 Sr-90 Sr-89

;!ayuga Co.  
icayuga Lake

Erie Count y 
Angola 
(Lake Erie)

8/5/69 
S/5/69 

8/5/69 
8/5/69 
8/5/69 
8/5/69 
s/5/69 
8/5/69 
8/5/69 
8/5/69 
8/ /.69 
8/5/69

5 /2869 
5/28/69 
5/28/69 
5/28/69 
5/28/69 
5/28/69

Smelt 
Brown Trout 
Yellow Perch 
Cisco 

Rainbow Trout 
Lake Trout 
Suckers 
Trout 

Rock Bass 
Samll )Mouth Bass 
Bullhead

Sheephead 
Suckers 

Walleye 
Coho Salmon 
Coho Salmon 
Carp

79 
N .D.  
N.D.  

83 
54 
68 
55 
21 
75 
89 
96 
82

85 
69 

205 
280 
258 
123

N.D.  
N.D.  
N.D.  
N.D.  
N.D.  
N.D.  
N.D.  
N.D.  
N.D.  
N.D.  
N.D.  
N.D.

N.D.  
N.D.  
N.D.  
N.D.  

77 
150

N.D.  
N.D.  
N.D.  
N.D.  
N.D.  
N.D.  

N.D.  

N .D .  
N.D.  

N.D.  
N.D.

N.D.  
N.D.  
N.D.  

N.D.  
425

N. D.  
N.,D.  

N.D.  
ND.

N.D.  
N.Do 
N.D.  
N.D.  
N.D.  
NJD.  
N.D.

° D 
N.D.  

N.D.  

NJ).

N.D.  
21 

7 
17 

N.D.  
N.D.  

6 

N.D.  
11 
33 

N.D.  
21

15 
N.D.  

21 
N.D.  
N.D.  
683

I



1969 
Radijoac .ivi:v in Fi sh 

Lake 'i-wat r io 
Resulit inl pCi/'

DaLe  

Static,, Collccted Type of Fi:h Cs-137 Co-60 Ru-1.0 Cs-134 Sr-90 Sr-89 

•..e County 9/3/69 Walleye Pike 256 N.D. N.D. N.D. 93 
a.,ke Ontario 9/3/69 Rock Bass 257 N.D. N.D N.D. .D.  

9/3/69 'White Perch 253 N.D. N.D. N.D. N..  
9/3/69 Silver Bass 455 N.D. N.D. N.D. N.D.  
9/3/69 Bullhead 88 N.D. N.D. N.D. 29 
9/3/!69 Large Mouth Bass 145 N.D. N.D. N.D. 59 
9/3/6.9. Eel 262 N.D. M.D. 1.D. N.D.  
9/3/69 Black Croppie 168 N.D. N.D. \.D. 105 
9/3/69 Small MoUth Bass 140 M.D. N.D. ND. M.D. 221 
9/3/69 Yellow Perch 1,690 N.D. N.D. N.D. 1,302 
9/3/69 Sunfish 84 N,D N.D. N.D. 132 
9/3/60 " Bluegill N.D. 1.D. N.D. N.D. -* 

Ds.:ego County 
Scriba 

(Lake Ontaric) S/13/69 60 N.D. N.D. N.D. 25 
8/13/69 118 N.D. N.D. N.D. 55 
8/13/69 295 N.D. \.D. N.D. Lal. Acc; 
8/13/69 330 N.D. N.D. N.D. 52 
8/13/69 273 N.D. N.D. N.D. Lab. Acc.  
8/13/69 123 N.D. N.D. N.D. Lab. .Acc.

'Insufficient sample for analysis



State-W: de ?rersurl.zc Ton 1t .ion Chr).r (PIC)
Studiy Oaf rFxternall I m; >,

iZ. i .t ior)

Number 
of Sites

Year of Surv ,v. _ . ?erw +tr :
1964 I q,65 1(7- :

)r . r:"

tNuclear Fue! Services-1966* 17 11.1 11.1 10.1 11.2 9.5 11.4 
j rookhaven Nation, Laboratory-1954* 22 9.2 8.7 10.5 
!Consolidated Edison Unit #1-1962* 18 11.3 10.0 - 9.0 9.4 9.5 .%,-i n e mil i e P o i n t- 1 9 9 Y 

oei 1969* 22 12.0 9.4 9.0 8.1 
[Rochester Gas & Electric- 19 9 20 , - - , 8.5 7.5 

*Yea-- in which facility started operation.

PIC Study Alo- Cattarauc Creck-1969 

Results 1Tr/ hr 
Location 9/16 . 10/6 

Irving 12.6 9.0 11.3 
Zoar Bridge 15.5 13.5 15.5 
Frye Bridge 13.0 12.8 11.9 
Springville Dam 18.5 14.1 11., 
Felton Bridge 20.5 11.9 14.8 
Bigelow Bridge 9.2 -

;: 7 T-] q,<q
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