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ABSTRACT

A field sampling program was conducted on Cattaraugus and Buttermilk
Creeks, New York during April 1979 to investigate the transport of radio-
nuclides in surface waters as part of a continuing program to provide data for
application and verification of Pacific Northwest Laboratory's (PNL) sediment
and radionuclide transport model, SERATRA. Bed sediment, suspended sediment
and water samples were collected during unsteady flow conditions over a 45 mile
reach of stream channel. Radiological analysis of these samples included gamma
ray spectrometry analysis, and radiochemical separation and analysis of Sr-90,
Pu-238, Pu-239,240, Am-241 and Cm-244. Tritium analysis was also performed on
water samples. Based on the evaluation of radionuclide levels in Cattaraugus
and Buttermilk Creeks, the Nuclear Fuel Services facility at West Valley, New
York, may be the source of Cs-137, Sr-90, Cs-134, Co-60, Pu-238, Pu-239,240,
Am-241, Cm-244 and tritium found in the bed sediment, suspended sediment and
water of Buttermilk and Cattaraugus Creeks., This field sampling effort was
the last of a three phase program to collect hydrologic and radiologic data at
different flow conditions,
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SUMMARY

As part of a study on sediment and radionuclide transport in rivers,
Pacific Northwest Laboratory (PNL) is investigating the effect of sediment on
the transport of radionuclides in Cattaraugus and Buttermiik Creeks, New York,
during different flow conditions. One source of radioactivity in these creeks
is the Western New York Nuclear Service Center which consists of a Tow-level
waste disposal site and a nuclear fuel reprocessing plant. Reprocessing opera-
tions were terminated in 1972 and waste disposal was discontinued in 1975.
Other sources of radioactivity include fallout from worldwide weapons testing
and natural background radioactivity.

The major objective of the PNL Field Sampling Program is to provide data
on sediment and radionuclide characteristics in Cattaraugus and Buttermilk
Creeks to verify the use of the sediment and radionuclide transport model,
SERATRA, for nontidal rivers. The sampling program is comprised of three
phases of data collection. Phase 1 data collection was conducted during

November and December 1977 and the Phase 2 data collection was conducted in
September 1978. This report covers the results of field data collected during
April 1979 for Phase 3.

Suspended sediment, bed sediment and water samples were collected at ten
transects covering approximately 45 miles of stream channel of Cattaraugus and
Buttermilk Creeks. Radiological analysis of sand, silt and clay size frac-
tions of suspended and bed sediment, and water were performed. Results of
these analyses indicate that the principal radionuclides with levels higher
than background found in the two streams were Cesium-137 and Strontium-90.
Both of these radionuclides had significantly higher activity levels above
background in the bed and suspended sediment and water samples. Other radio-
nuclides that are possibly being released into the surface water environment
by the Nuclear Fuel Services facilities are Cesium-134, Cobalt-60, Plutonium
238 and 239,240, Americium-241, Curium-244, and Tritium.
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INTRODUCTION

This study is part of a comprehensive program by the U.S. Nuclear Regqu-
latory Commission to investigate the importance of fluvial sediment in the
transport of radionuclides in surface water systems. The study includes a
three—phase field data collection program followed by a mathematical model
verification effort of the sediment-contaminant transport model, SERATRA,
developed by Pacific Northwest Laboratory (Onishi 1977). The field program
will provide radiclogical and hydrological data for model calibration and veri-
fication, The Phase 3 program (April 1979} is the third and final field data
collection effort conducted to provide data representative of three different
flow conditions below bankfull. The results of the Phase 1 and Phase 2 field
programs have been reported by Ecker and Onishi (1979) and Walters, Ecker and
Onishi {(1981), respectively.

The study area selected by the U.S. Nuclear Regulatory Commission is
located within the watershed of Cattaraugus Creek, in rural western New York.
During the 1960's the State of New York authorized the construction of a repro-
cessing plant near Cattaraugus Creek for spent fuel from nuclear reactors near
West Valley, New York, and to operate a radiocactive waste disposal site at the
same location.

During the mid-1960's all burial trenches in the northern portion of the
site began to fill with water after the covers were in place. This created a
serigus problem regarding burial of radicactive wastes at West Valley as the
water could transport the buried radionuclides ocut of the irenches and into the
environment. This led to the changing of burial procedures for the trenches
in the southern portion of the site. The revised procedures specified new
capping designs and were required by the State in 1968 in an effort to prevent
surface water from entering the trenches.

In the early 1970's small increases of radicactivity were detected in the
streams adjacent to the burial site area by the New York State Department of
tnvironmental Conservation {NYSDEC). The NYSDEC requested the U.S. Environ-
mental Protection Agency (USEPA) to provide assistance for an on-site investi-
gation of the problem to determine whether radionuclides were migrating from



the low-level waste burial areas through the subsurface to the surrounding
environment. A Tithological boring study conducted in 1973 and 1974 showed
tritium contamination of the surface area and of the first 10 to 15 feet of
strata immediately adjacent to the burial tfenches. Although the results were
inconclusive, the study indicated the possibility of several sources of tritium
contamipation: 1) downward migration resulting from fallout from the adjacent
nuclear fuel reprocessing plant, 2} spillage occurring during burial opera-
tions, and 3) lateral migration through the geologic medium directly from the
burial trenches.

By 1974 trenches in the north burial site area had accumulated high levels
of water while the water Tevels in the south trenches remained low due to the
modified capping procedures. In March 1975 water in one trench in the north
area seeped through the trench cap contaminating the adjacent surface area and
a nearby stream. Shortly thereafter similar seepage was discovered at another
trench and based on these discoveries Nuclear Fuel Services, Inc. (NFS) closed
the burial site.

The NYSDEC and NFS agreed that a program to control the water levels in
the north trenches was needed to prevent further seepage. A plan to pump water
from the trenches that had high water levels to a radioactive waste treatment
facility was approved by NYSDEC. The water was then to be diluted and released
into Erdmans Brook (also known as Franks Creek) under controlled conditions.
This pumpdown and treatment procedure was unacceptable for the long-term main-
tenance of the burial site but could be used as a temporary measure of control
of radiocactive waste releases.

The purpose of this study is to provide surface water radiological and
hydrologic data at selected sampling points outside the exclusion fence at NFS
along the Buttermilk-Cattaraugus Creek system between the NFS site and Lake
Erie. The data is to be used in calibration and verification of a sediment-
contaminant transport model.
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MEASUREMENTS OF BETA EMITTING RAOIONUCLIOES

The beta-emitting radionuclides are measured using gas flow and liguid
scintillation counting. The rad1onTc11des which are measured in samples using
the gas flow counters are 90sr and I; radiochemical procedures for
sample preparation are reguired., The results of these interlaboratory
comparisons are shown in Table C.1.

MEASUREMENTS OF TRITIUM

The measurements for tritium in samples have been made by liquid
scintillation methods using Instagel (Packard Instrument Co.) and a low
background (4.6 c/m) detection system (Packard Tricarb). The mixture of
water: [Instagel was 8 cc. Hp0: 12 cc Instagel; these procedures were
adopted from Sauzay and Schell (1971). Table C.2 shows that our tritium
values are consistently within the measurement errors stated by EPA.

ALPHA SPECTROSCOPY MEASUREMENTS

Instrumentation and calibrations: the measurement of radicactivity by
alpha spectroscopy was made by using eight 300 mm2 silicon surface barrier
diodes. Each of the two counting systems available for use consisted of four
diodes, preamplifiers and amplifiers routed through a router-mixer to each of
four 128-channel quadrants of a 512-channel multichannel analyzer (MCA). The
MCA memory was dumped into both typwriter (digital} and graphical {analog)
outputs after typical counting periods of 800 minutes. The detector amplifier
gain was adjusted to 9 keV/channel. The resolution of the diodes {FWHM) was
20 keV or better. Background count rates of the four diodes used for
plutonium and uranium analysis were 0-8 counts/B00 minutes under each of the
observed alpha peaks. Background count rates of the four diodes used for
polonium analysis were typically 5 counts/800 minutes/peak.

The absolute disintegration rate of the isotopes of plutonium, uranium
and 208pg in the plated samples was determined by computing the ratig of the
count rate observed for each isotope to the count rate for a secondary
standard of known disintegration rate; corrections were made for background
count rate, aipha particle branching ratios, and any impurities in the
radiochemical spikes,

The disintegration rate of the secondary standards of plutonium was

determined by similar calibrations with a standard 236py solution supplied

by the AEC Health and Safety Laboratories (HASL). The reliability of the
plutonium calibration was verified by the agreement between the concentrations
of plutonium found by this Taboratory and those found bg other laboratories in
an interlaboratory standard solution of 239,240py and 238py concentrations
measured by LRE in seaweed and sediment samples supplied by the International
Atomic Energy Agency (IAEA) were also in agreement with the values recommended
by the TAEA. The results of both these calibrations are shown in Table C.3.

C.7
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TABLE C.2. Results of Interlaboratory Comparison of Tritium in Water Samples
Samplie Type Date Lab 34
35132 Water Cross Check Dec. 76 EPA 2300 + 1049
LRE 2287 + 65
--- Water Cross Check Oct. 76 EPA 58 + 5
LRE 55 + 9
-— Water Cross Check Aug. 76 EPA 3100 + 1080
LRE 3200 + 104
--- Water Cross Check Apr. 76 EPA 1776 + 1024
LRE 1793 + 42
35096 Water solution standard May 76 EPA No values available
LRE 7.15 + 0.26; 27.4 + 0.08;
312.3 + 0.14; 221.2 + 3.1
35078 Water Cross Check Dec. 75 EPA 1002 + 972
LRE 1000 + 52
35050 Water Cross Check Aug. 75 EPA 3200 + 1083
LRE 3337 + 67
35036 Water Cross Check Apr. 75 EPA 1499 + 1002
LRE 1540 + 60
35026 Water Cross Check Dec. 74 EPA 3395 + 1095
LRE 3449 + 30
35017 Water Cross Check Aug. 74 EPA 1438 + 933
LRE 1447 + 74
--- Water Cross Check May 74 EPA 2673 + 1050
PRE 2717 + 38
35146 Water Cross Check Apr. 77 EPA 1760 + 1023
LRE 1702 + 41
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TABLE C.3. Results of Interlaboratory Analysis of Samples for 252:240p,

A. Standard Reference materials, snlutions, soils 239, 240
SampTe Type Date Laboratory Pu Comments
35005 SD-B-1 sediment January 73 TAEA 960 = 30 238py 42 + 4
LRE 950 + 70 238py (N.D.)
35000 AG-1-1 seaweed January 72 [AEA 27000 = 100 Pu 3800 + 100
LRE 23400 £1000 Pu 3100 + 100
35083 W-1 water 1975 [AEA 3,21 + 0.05
L RE 2.8 £0.3
35149 R-2 water March 77 EPA 1110 £ 100 Round robin study
LRE 990 + 44
Seil - 2 s0i1 January 71 EPA{avg.)  0.30 Cross check study
LRE 0.16 + 0.18
Soil - 3 so0il January 71 EPA{avg.) 2.24 Cross check study
LRE 0.51 + 0.13 "High fired" soil
Seil - 4 5011 April 71 EPA{avg.) 1735 %1220 Cross check study
LRE 1547 + 955 Nevada test soil
Soil - 5 5011 May 71 EPA{avg) 208 + 117 {ross check study
LRE 9 + 54 "High fired" soil
Soil -~ 6 soil June 71 EPA(avg) 18164 +2800 Cross check study
LRE 21433 + 306 Pacific Islands soil
35047  NBS #4350 river sediment 1975 NRS .038 + .003
LRE 042 + 018
LLL #110 std. solution 1973 LLL 1303 + 28
LLL 1320 + 20
LLL 1265+ 5
MCL 1255 + 15
MCL 1272 + 6
LFE 1330 + 27
LRE 1273 + 64
EIC 1207 + 54
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B. Collection on Joint Cruises.

Sample Type

TABLE C.3. ({contd)

239, 240Pu

Lagoon water - STA B-2 surface
& - STA .B-15 surface
“ - STA B-15 29m
n - STA B-25 surface
" - STA 8-25 50m
& - STA B-30 surface

Bikini Atol} - 1972

LLL®
PRNG®
LRE

LLL
PRNC
LRE

LLL
PRNC
LRE

LLL
PRNC
LRE

LLL
FRNC
LRE

LLL
PRNC
LRE

28

30
4,7

3.1
5.6

6.4
9.7

2.5

+ 2 107

98
2 69
t .6 66
-- 49
.2 33
* .6 60
-- 76
x .1 35
+ .9 79
- 67
- 6d

127

55
+ .3 29

o+ o+ I+

I+ M I+

1+

I+ I+

I+ H I+ i+

i+ |+ 1

Sal Mol NN sl B

Laboratory Particulate Total Ava.:S.D.

91.3+19

49 3116

57.0+21

73.0+8.5

Dev.

@

£

+17
+ 8
-24

+34
-.b
-33
+

+33
-38

+ 8
- 8

-33
+33

+30
-39
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TABLE C.3. {contd)

B. Collection on Joint Cruises {cont'd.) 239, 240 D
Sample - Type Date Laboratory . Pu ev.
Particulate Total Avqg.+S.D. %
Bikini Atoll - 1972 (cont'd.)
Lagoon water - STA B-30 45m LLL -- --
PRNC -— 81 + 2 +15
_ LRE 29 1 60 + 3 -15
Bomb Crater water - STA C-3 surface LLL 10 =1 38 + 1 44 0+16 -14
PRNC -- 32 =1 T -Z27
LRE 13.6 + .3 62 £ 2 +40
! - STA C-3 44m LLL 22 =+ 1 35 £ 2 + g
PRNC - .- 33 + 3
LRE 24 + 2 31 + 3 -9
" - STA -8 surface 1972 LLL -- 47 = 4 -13
PRNC - 68 + 3 27 F12 g
LRE 14.6 + .6 48 = 8 -11
Deep ocean water - STA D-1 300m LLL -- 51 + 6 28 +37 +82
PRNC -- 5+ 1 -82
LRE -- .
" - STA DB-7 surface LLL -- 3.5 £0.2 , + 1
PRNC __ = 3.45+.07
LRE 0.13:0.06 3.4 1.2 -1
Eniwetak Atoll - 1872
Lagoon water % mi, off Leroy Surface LLL 18 + .9 15 + 4 120
L +
2 Tloods 1 pe 0.45 +0.1 12 = 3.5 20
" Enewetak Dock Surface ? LLL -- 1.6 + 0,2 1 43+ 25 +12
flood LRE 0.47 +0.1 1.25f 0.2 S -12
! Japtan Surface ? LLL -- 2.8 +7 +30
Surface flood LRE 0.62 0,1 1.5 £ 0.2 2.14x.65 -29
Surface ebb LRE 1.15 x0.2 2.14* 0.4 0
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TABLE C.3. (contd)

B. Collection on Joint Cruises (cont'd.) 233, 240, Dev.

Sanp e Type _ . Date Laboratory __ __ Particulate Total _Avg.!S.D. %
Eniwetak Atoll - 1972 (cont'd.)

Lagoon water - Runnit Dock Surface ? LLL -- 13,6 » 1.4 - -23
i floody o 2.9 +1.470.6 + 6.6 ' 0 423
1 ebb T I
" - 200 yds off
Runnit 15m ? LLL 77.0 1 3.1} 65.1 + 11 +11
flood LRE 34,3 £0.9 61.1 + 2.6 T -1
Crater water - Mike Crater 33m ? LLL -- 1510 & 60 } 844 +94] +79
ebb LRE 164 15 179 + 6 B -78
" " i Surface LLL -- 19.0 + 0.8 ) -5
Flood LRE 11.13 £0.6 21.1 ¢ 5.6 20:0¢1.5 45
Hashington Coastal Maters - 1976
Coastal Water JDF-8 Surface BNWL 0.14 + .01)(0.69+0.12) - Sequim Bay
N 480 27.1; W 124045 2" LRE < .06 0.34+0.1
LRE <{0.59
LRE (batch) 0.5 +0.25
JIF-B {50m} Surface BNWL 0.09 +0.01 0.32+0.04
N 489 30.0'; W 1260 46.0" LRE <0,008 0.14:0.14
LRE 0.061+0.045 0.19+0.19
LRE (batch) < .49
HOH~5 mi, Surface BNUL 0 0.18+£0.05
N 47040'; W 124933.6" LRE 0.03 0.26+0.26

LRE (batch} < .4



TABLE €.3. (contd)

C. Internal Comparisons of BLVWS and Batch Methods 239,240pu Dev.
Sample Type Depth Method Particulate Total Avag.25.0. A

Bikini Atoli - 1976
Lagoon Water STA B-3 Surface Batch ~- 55.1

4 +13

€13

+ 7

BLVKS 16.7 + 1.0 42.7 + 2 48.9 £ 9 13

" ! 29 m Batch - 72.2 + B.2 + 7
BLVWS 50.2 + 3.6 62.9+ 4 67.5 =7 -7

" STA B-8 Surf Batch -- 41.8 + 9.7 3.7 10 +20
BLVHS < .3 27.7 + 3.7 72 ~20

" " 17m Batch .- 32.6 + 6.0 3
BLVHS 217 + .17 30.8 + 2.4 3.7+ 1.3 3

] A0m Batch - 8.3+ 4.4 a0+ g -2

BLYHS 3.71 + .5 29.5 + 4.5 + 2

! STA B-15 Surf Batch - 61.3 + 22.4 +63
BLVHS 1.6 +.2 235+ 1.4 37.5 20 37

BLYWS 1.9 + .2 27.8+ 1.4 25

" z 17m Batch - 36.2 + 4.7 +5
BLVHS 1.7 + .2 32.7+ 3 34.5+3 -5

" " 37m Batch - 44.1 + 9.3 +7
BLVNS 2.3 + .2 384+ 0.3 41.3 + 4 _ 7

" STA B-25 Surf Batch .- 76.7 + 9.7 +28
BLVKS 217 + .14 42.8+ 5.7 59.7 24 -28

I STA B-32 Surf Batch - 40.6 + 9.4 +18
BLVS 6.6 + .4 28.2 + 2 32.9 + 7 14

BLVIS 6.1 + .5 29.9 3+ 1 -9

y g 17m Batch - 15.6 + 5 13
BLYLIS 5.0 + .6 34.7 + 3 40.2 = 8 213

] " 33m Batch - 44.6 + 6 3
BLVWS 10.2 +1.6 42.4 + 3 43.5+1.6 3

dSamoles by LLL and PRNC were collected by the "Batch" method at a time which was usually before the long time

BLVWS collections (continued)

bThe LRE and BNWL samples were collected continuously over a time period at 2-4 hours using the BLVWS sampler
which separated the particulate and soluble fractions; in 1972 two sorption beds of Al203 were used and in 1976
four A1203 beds were used.

CThe LRE "Batch" collections were made durina the BLVYS pumping to compare directly the two methods. The pluto-
nium method of Wong et al. (1976) was employed.



The disintegration rate of the 232y spike was deter?1ned by comparison
Sf the activities of aliquots (in quadruplicate) of the €32y spike and a
8y ctandard solution electroplated simulatneously onto platinum discs.
The 2381 solutions used for the standgrd were prepared by dissolving pre-
cisely weighted amounts of 99*% pure U "D-38" metal supplied by the LLL.

The 208pg spike was supplied as a radiochemical standard solution by
the Amersham/Searle Corporation and has been calibrated several times between
1970-1975 by intercomparing the rdigactivity of plated samples with National
Bureau of Standards (NBS), Battelle Northwest Laboratory (BNWL), and the LLL.

Replicate determinations of the plutonium concentration in a dissolved
sediment {section 8-10 cm of core B-2} from Bikini Lagoon were performed to
provide an estimate of the analytical precision of the radiochemical proce-
dures used for plutonium analysis. The gquantity of sediment {dry wt.) in each
aliquote processed was 3.19 g. The chemical yield calculated from the count-
ina data for these samples ranged from 22.6 to 40.8%. The precision for the

39,240py, determination was 5.3% of the mean concentration of 2. S.D. for
the six analyses. The precision for 238py measurement was 11% of the mean
at 2. S.D. for the six analyses, The higher deviation about the mean for
3%y replicates is probably due to poorer counting statistics (average of
124 counts/800 minutes in the 238 peak vs. 5000 counts/800 minutes in the

Opy peak); all six 238py concentrations found were within 2. S.D.
counting errors of each other (Marshall 1975).

Quality control: problems of sample contamination were addressed by the
inclusion of spiked reagent blanks with groups of samples. From several such
reagent blanks, no significant contamination problem was detected. An evalua-
tion was made of the interferences which might occur from natural.and bomb-
produced, alpha-emitting radionuclides in the Bikini Atoll samples.

In the plutonium and uranium procedures radium is removed along with the
calcium in the chemical separation process. Isotopes of radon which might
interfere are short-lived and, being gases, present no probiems. Decontamina-
tion factors of greater than 1000 are reported by Butler (1968) for the
removal of americium, thorium and neptunium from the final uranium samples,
and similarly high decontamination factors are reported for the removal of
curium and californium (Butler 1965), using TI0A separation procedures.
Although Berkelium is unusual among the transamericium actinides, in that it
can exist in the 4+ oxidation state (and therefore may not be separated from
piutonium and uranium), it can not exist in the 4+ state in the 8 M HNO3 -
Hz02 solution which was used to maintain the oxidation states of Pu- (V1)
in the initial extraction step of the T10A procedure [Keller 1971). The TIDA
ion exchange method used in these separations provided high decontamination
factors for the removal of uranium from the plutenium fraction (>300:1) and
for the removal of plutonium from the uranium fraction (>1000:1) (Butler 1968).
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Because no information was found concerning the plating efficiency of
radionuclides which would interfere in the analysis of polonium by the E]uton-
1Hm procedurei used in this work solutions with known quantities of ¢

Th 2243 and 8Po were prepared and plated as pre-
v1ously descr1bed

Table C.3 shows the interlaboratory comparison resuits of plutonium
ana]ys1s Results of the January 1976 interlaboratory comparison of 210pq
in solution was Environmental Protection Agency (EPA) 164.4 + 4.5, LRE
166 + 5.4, The chemical procedures have been checked by the compar1sons
between duplicate standard samples re: IAEA, NBS, EPA. Interlaboratory com-
parisons between actual samples which have been exchanged are given for the
results of the McClelland Laboratory (MCL) and LRE data. Of the 17 biota
samples which were measured as “"duplicates” six results fell outside the esti-
mated errors of the two laboratories., It is not clear as to which Taboratory
was correct or whether both laboratories were correct and inhomogeniety
existed in the samples. Of the five soil samples analyzed in 1971, one value
was clearly outside the estimated errors of the two laboratories; and one
value had a large measurement error (Nervic and Ray 1973).

A comparison of actual! water samples collected in 1972 by Puerto Rico
Nuclear Center (PRNC), LLL, and LRE using difference collection and analysis
methods is also shown in Table C.3. Discrete samples were collected at a
single time (5-10 min) by LLL and PRNC, while LRE collected samples by con-
tinuous filtration over a time Beriod of 2-4 hours. Noshkin (1974) has shown
at Enewetak that variations in Opu concentrations as great as a factor
of 3 can exist at certain locations over one tidal cycle,

The samples measured at Bikini, where large changes in the concentrations
of Pu at different locations have been observed, compared reasonably well
between the three laboratories. Values are certainly within a factor of 2 at
the concentration level of pCi/10002. In fact most of the values are within
30%. Comparisons can also be made between the values of the particulate frac-
tion of the total measured by both LLL and LRE shown in Table {.3. Most of
these values are within the reported counting errors.

The direct comparison of the Batch and BLVWS methods are shown by the
internal LRE intercomparisons in Table C.3. The Batch method used in these
compar isons was by Wong et al. (1976); the BLVWS method employed four sorption
beds of Alp03 whereas only two beds were used in 1972 at Bikini and
Enewetak. The Batch method and BLVWS methods compared well {average about 13%
difference) on most samples with the Batch method giving slightly higher
values than the BLVWS method.
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Laboratory of Radiation Ecology
University of Washington
Seattle, Washington 98195

RESEARCH RESULTS

15 September 1981
W. R, Schell

PROJECT: New York Creek Samples
PRINCIPAL INVESTIGATOR: W. R. Schel!l
SUBJECT: Tritium and Carbon-14 Measurements in Sediment Samples

Possible contaminating radionuclides from the Nuclear Fuel Services
Facilities at West Valley, New York, could be Carbon-14 and tritium. The
tritium content in sediment could be a part of the mineral lattice as:

qT OF
- T] -0 - %1 -
0 0

|'
TO -'ST -0 - Si - QT

or as part of the organic fraction

L
R - ? - C-07
T

the Carbon-14 content of sediment could also be part of the inorganic mineral
as, for example, CaMCO3 or as part of the organic fraction
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To obtain an initial measurement of the concentrations of Carbon-14 and
tritium in sediment samples, a procedure development program including the
analysis of test samples was initiated. It was desirable that both Carbon-14
and tritium be measured in the same sample and that the totgal organic and
inorganic fractions containing Carbon-14 and tritium be combined for the

analysis of each radioisotope.

The methods developed tc accomplish this required a vacuum line with con-
trolled temperature heating of a combustion tube. Because of the possibilities
of contamination due to different levels of radioisotope concentration, par-
ticular care was required to evaluate and to minimize the problems from con-
tamination. The procedures developed included an initial combustion at 500°C
with oxygen flowing through the system, and a second treatment by decomposition
of carbonates upon heating under vacuum at 950°C. The 602 and Hd20 produced
were trapped at liquid nitrogen temperatures -198°C. The separation of 602 and
water occurred by heating the glass collection trap to -30°C with He gas flow-
ing through the system which ended in a trapping agent COZ—Met (Packard Inst.
Co.). After the C02 was volatilized from the glass trap and absorbed in the
co
distilled by the toluene azeotrope mixture method and placed in a tiquid scin-

2—Met, the combustion water was diluted with 10 ml tritium free water vacuum

tillation vial with Instagel {Packard Instrument Company) for counting. The
CO2 was trapped using three COZ—Met bubbler traps so that the trapping effi-
ciency determination could be made. The COZ—MET was suitable for liquid scin-
tillation couting using Instagel,

The procedures were developed and tested using known amounts of CaCO3 and
(NH4)2 CO3 which had been "spiked" with Carbon-14 sclutions and treated as
described above.

The efficiency for trapping the CO2 by the bubblers was 99+% for the first
trap. In each of the spike experiments at different flow rates, no Carbon-14
was found in the second or third trap. The efficiency for decomposition of
the carbonates at high tempertures is the most important error. The duplicate
analysis of the loss on ignition gave values with differences of up to 25%.
Since the total carbon dioxide produced depends on the amount which was decom-
posed, the final counting must reflect this error. With greater effort and
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more experience using the equipment, better error values could be obtained.
The best estimate of the total analytical error of the samples is +25%.
Counting errors and carbon dioxide trapping recovery errors were negligible
(about 5%) compared to this variability in the decomposition. Table 1 gives
the values for the six samples measured for total Carbon-14 content.

The results of these samples show that the concentrations of Carbon-14
downstream from the West Valley Nuclear Fuels SErvices Plant - Station FC-1,
were not significantly higher than the concentrations found at the "control”
station CC-1.

Upon reflection, it appears that by separating the organic from the
inorganic fraction, additional information could be obtained which could shed
more insight on the potential contaminants and their chemical form. If algae
or other organic material took up the Carbon-14 present in the pond and was
subsequently transported to the collection sites downstream, the organic frac-
tion could be quite high in Carbon-14. The sediments contained a much larger
fraction of carbonates than of organic matter, as observed first by the amount
of C02 collected in the trap on combustion, and secondly by that collected on
decomposition of the carbonates. The carbonates may have negligible Carbon-14
content and thus the total Carbon-14 in the sample would show this dilution.
However, the studies show that the total samples do not contain high levels of
Carbon-14,

The tritium content also shown in Table 1 clearly reflects the "contami-
nated station" compared to the control station. In each sample the concentra-
tions are low but significant. It is apparent that excess tritium above the
background levels are present in dried sediments downstream from the Nuclear
Reprocessing Plant at West Valley, New York, It is not possibie to separate
the inorganic bound tritium from the organic bound tritium content of the sedi-
ments from the procedures used in this preliminary study. Additional sampling
at various stages of the sample treatment and/or special treatment would be
required to separate the tritium in the organic and inorganic fractions.
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TABLE C.4. Carbon-14 and Tritium Content in Dried Sediments Collected Near the
Nuclear Fuel Reprocessing Plant, West Valley, New York

Loss On Concentration — 14¢C Concentration — 3H
Weight  Ignition dpm/g Soil dpm/g Carbonates dpm/g Soil TU/g Soil
Station Number Type (g) (%) (£ SD) (£ SD) (£ SD) (+ SD)
cC-1 40612  Susp Sed-Silt 2.62768 8.01 3.81+0.95 45,4+11.3 1.21+0.34 21.3+5.1
2.79782 8.40 - - - -
cCc-1 40694  Bed Sed-Silt  5.07504 8.64 3.02+0.76 34.9+ 8.7 0.96+0.18 16.7+3.1
3.06032 6.42 - 9.8+5.5
C-1 40072 Bed Sed-Sand 5.20279 3.91 0.46+0.12 11.9+2.9 0.18+0.18 5.0+5.0
FC-1 40626  Susp Sed-Silt 2.24541 9.24 2.63+0.66 28.5+7.1 2.67+0.42 46.3+7.5
FC-1 40087 Bed Sed-Silt  3.36951 7.18 1.85+0.46 25.8+6.4 6.33+0.34  110.0%6.0

FC-1 40080 Bed Sed-Sand  4.95610 6.40 0.77+0.19 12.1+3.0 5.82+0.26 101.0+4.1
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APPENDIX D

RESULTS OF RADIOLOGICAL ANALYSIS - PHASE 3




TABLE D.1.

STATION: BC-1

Sample Weight,
Analysis {gms)

Sample Weight,
Field {gms)

K-40
Co-60
Cs-134
{s-137
Bi-214
Ra-226
Ra-228
Th-228
U-235
U-238

Am-241

Concentration of Radionuclides in the Channel Bed Sediment of
Buttermilk and Cattaraugus Creek Sampling Stations. Results
of gamma-ray reasurements., Values in parentheses are two
standard deviations of the propagated counting error for
stations EB, FC/EB, and FC-1 (sand not separated into size

D.1

fractions). Others are one standard deviation.
PHASE 3 - FIELD PROGRAM
4/26/79
Radionucliide Concentration - Bed Sediment
pCi/gm
Sand Silt Clay Composite

82.0 19.61 0.76
471.43 19.72 0.78 491.93
10.59{0.268) 12.88(0.566) 1.60{1.60) 10.7(0.28)
<0.039 <0.083 <1.44 <0.044
<0.046 <0.096 <1.78 <0.051
2.65(0.031) 0.256(0.024) 2.92(0.437) 2.56{0.03)
0.480(0.025) 0.718(0.055) <2.84 0.489(0.026)
0.466{0.025) 0.697(0.053) 9.97(8.56} 0.494(0.043)
0.824(0.057) 1.24(0.154) <6.50 0.84(0.06}
1.32{(0.034) 1.45(0.055) <3.20 1.32(0.04)
<0.172 <0.351 <5.77 <0.190
<0.526 <1.16 1.19(1.19) 0.002(0.002)
<g.121 <0.191 <2.41 <0.128



TABLE D.1. (contd)
STATION: EB  4/29/79

Radionuclide Concentration - Bed Sediment

pCi/gm
Sand Silt Clay Composite

Sample Weight,
Analysis {gms)  80.0 67.5 25.0
Sample Weight,
Field (gms} * * *
K-40 16.7{2.0) 17.2(2.3) 36.2(4.7)
Co-60 0.46(0.07) 0.25(0.06) 0.51{0.14)
Nb-95 0.14{0.09)
Ru-103
Ru-106 3.34(1.35)
Rh-101
Rh-107 0.22(0.08)
Sb-125 0.46{0.08) 0.17(0.06) 0.54(0.15)
Cs-134 0.46(0.06) 0.18(0.05) 0.56(0.11)
Cs-137 34.0(0.51) 10.7(0.32) 34.3(0.82)
Ce-144
Eu-152
Eu-155 0.16{0.13)
Pb-210
Bi-207 0.53(0.49)
Ra-226 0.73{0.10) 1.09(0.10) 1.46(0.20)
Th-228 0.67(0.10) 0.87(0.10) 1.85(0.22)
Th-232 0.68(0.30) 1.42(0.65)
U-235 0.14(0.07) 0.17(0.07} 0.17(0.15)
U-238 1.22(0.82) 3.74(1.51)
Am--241

* Data missing.

D.2



TABLE D.1. ({contd)
STATION: FC/EB 4/729/79

Radionuclide Concentration - Bed Sediment

pCi/gm
Sand Silt Clay Composite

Sample Weight,
Analysis {(gms) 85.5 67.5 7.5
Sample Weight,
Field {(gms) * * *
K-40 4.7(1.5% 13.3(1.5} 33.7(11.6)
Co-60 0.08(0.04) 0.08(0.03)
Nb-95
Ru-103
Ru-106 1.15(0.73)
Rh-101 0.16(0.14)
Rh-102
Sb-125 0.08(0.04) 0.03(0.03)
Cs-134 0.08(0.03) 0.06{0.02}
Cs-137 2.88(0.17} 1.91(0.10) 13.7(1.0)
Ce-144
Eu-157
Eu-155 0.10{0.07) 0.11(0.07)
Ph-210 1.89(1.33)
Bi-207
Ra-226 0.58(0.06) 0.89(0.06) 1.45{0.45)
Th-228 0.64{0.07) 0.82{0.07) 2.38(0.52)
Th-232 0.73(0.19) 0.87(0.15) 2.31{1.47)
U-235 0.10(0.04) 0.12(0.04)
U-238 0.85(0.42) 0.79(0.53)
Am-241

* Data missing,
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TABLE D.1. (contd)
STATION: FC-1

Radionuclide Concentration - Bed Sediment

pCi/gm

Sand Silt Clay Composite
Sample Weight,
Analysis (gms} 80 67.5 12.2
Sample Weight,
Field (gms) 566 155 12.1 733.2
K-40 6.6(1.6) 6.7(1.2} 19.4(6.1) 6.87(1.61)
Co-60 0.56(0.09) 0.34(0.05) 1.74(0.33) 0.54(0.09)
Nb-95
Ru-103
Ru-106 4.7(1.6) 3.6(1.2}
Rh~101 0.06(0.04) 0.04(0.02) 0.19(0.11) 0.06{0.04)
Rh-102
Sb-125 0.54{0.09) 0.21{0.05) 0.89{0.33) 0.48(0.09)
Cs-134 0.60(0.07) 0.21(0.03) 1,13(0.25) 0.53(0.07)
Cs-137 44 ,1(0.66) 13.2{0.25) 91.9(2.2) 38.6(0.6)
Ce-144
Eu-152
Eu-155
Pb-210
Bi-207 0.12(0.07) 0.04(0.03) 0.10(0.06)
Ra-226 0.58(0,11) 0.73{0.06) 1.24(0.39) 0.62(0.11)
Th-228 0.67(0.11) 0.65{0.06) 1.24(0.40) 0.68(0.11)
Th-232 0.56(0.41) 0.48{0.19) 0.53(0.36)
U-235 0.13(0.07) 0.12(0.04) 0.13(0.06)
U-238 0.89(0.40) 0.19(0.08)
Am-241 0.24{0.17) 0.10{(0.09) 0.21(0.15)
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TABLE D.l. ({contd)

PHASE 3 - FIELO PROGRAM

STATION: FC-1 4729/79
Radionuclide Concentration - Bed Sediment
pCi/gm
Sand Sample
Coarse Sand Medium Sand Fine Sand Composite Silt Clay Composite
Sample Weight,
Analysis (gms) 88.78 8.5 1.75 10.0 3.2
Sampie Weight,
Field (gms) 180.7 58.0 8.02 246,77 32.91 3.19 282.82
K-40 14,17{0.398} 14.25(1.96) 3.97{(3.97) 13.88(0.88) 20.97(1.40) 43.72(2.81) 15.02(1.41}
Co-60D 0.969{(0.036) 0.758(0.174) <1.31 0.889(0.068) 1.83(0.121)} 3.22{0.262} 1.02(0.08)
Cs-134 0.834(0.041) <0.605 <1.31 0.609(0.010) 0.989(0.133) 3.21(0.273) 0.6A81(0.027)
Cs-137 73.29(0.204) 63.81(0.587) 32.41(0,887) 67.39(0.32) 66.57{0.437) 244.8(1.07) 69.18(0.34)
Bi-214 0.520(0.048) «0.729 <1.70 0.380(0.035) «<0.55%4 <1.08 0.331(0.031)
Ra-226 0.505(0.047) <0.708 <l.65 0.369(0.034) <0.538 <1.05 0.322{(0.030)
Ra-228 <0.345 <1.70 <4.68 <0,800 <1.25 <2.19 <0.867
Th-228 1.00(0.095) <0.976 <2.45 0.73(0.07) 0.477(0.230) 1.85(0.405) 0.712(0.091)
U-235 <0.581 <1.70 <4.78 <0.96} <1.31 <2.67 <1.019
LU-238 <l.47 <4.35 1.54(1,54) 0.046(0.046) <3.17 <6.68 0,040(0.040)
Am-241 <0. 365 <0.773 <1.90 <0.509 <0.622 2.87(0.315) 0.032{0.003)



STATION: BC-4

Sample Weight,
Analysis (gms)

Sample Weight,

Field {gms)
K-40
Co-60
Cs-134
Cs-137
Bi-214
Ra-226
Ra-228
Th-228
U-235
U-238

Am-241

TABLE D.1.

{contd)

PHASE 3 - FIELD PROGRAM

4/26/79
Radionuclide Concentration - Bed Sediment
pCi/gm

Sand Silt Clay Composite
85.5 10.0 0.80
383.20 15.34 0.83 399.37
11.26(0.386) 11.60(1.30) 1.50(1.5D) 11.25(0.002)
<0.074 <0.258 <2.68 <0.086
<0.082 <0.289 <2.96 <0.096
10.34(0.082) 13.57(0.206) 46.51(1.63) 10.54(0.09)
<0.136 <0.488 <4.56 <0.158
<0.133 <0.474 <4.42 <0.155
1.03(0.077) <1.10 <10.97 0.99(0.07)
1.19{0.051) 2.28{0.203) <5.36 1.23(0.06)
<0.30 <0.985 <9.62 <0.345
<0.864 <2.56 <25.20 <0.977
<0.207 1.95(0.163) <4.04 0.07(0.006)
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STATION: CC-1*

Sample Weight,
Analysis (gms)

Sample Weight,
Field (gms)

K-40
Co-60
Cs-134
{s-137
Bi-214
Ra-226
Ra-228
Th-228
U-235
U-238

Am-241

TABLE D.1.

(contd)

PHASE 3 - FIELD PROGRAM

* Sample collected in tributary

4728179
Radionuclide Concentration - Bed Sediment
pCi/gm

Sand Silt Clay Composite
76.2 71.2 4.8
441.5 554.8 14.7 1011.0
10.40(0.246) 9.15(0.215) 27.16{1.94) 9.9(0.25)
<0.032 <0.028 <0.289 <0.032
<0.038 <0.036 <0.312 <0.040
0.066{0.009) 0.074(0.009) 0.764(0.089) 0.08(0.01)
0.386(0.021) 0.552(0.021) 2.43(0,175) 0.5(0.02)
0.374{0.020) 0.536(0.020) 2.36{0.170) 0.48(0.02)
0.639(0.048) 0.770{0.054) 2.51{0.440) 0.73(0.06)
0.902(0.027)  1.40{0.028) 3.37(0.184)  1.2(0.03)
<0.138 <0.126 «1.11 <0.141
<0.423 2.01(0.127} 2.17{0.996) 1.13(0.08)
<0.098 <0.092 2.01(0.11) 0.02(0.001)

upstream from CC-1

0.7

of Cattaraugus Creek located about 1500 ft



STATION: (CC-1

Sample Weight,
Analysis (gms)

Sample Weight,
Field (gms)

K-40
Co-60
Cs-134
Cs-137
Bi-214
Ra-226
Ra-228
Th-228
U-235
U-238

Am-241

4729779

TABLE D.1.

(contd)

PHASE 3 - FIELD PROGRAM

Radionuclide Concentration - Bed Sediment

Sand

2.2

2.25

<15.12

<0.
<l.
<0.
<1.
<l.
<3.
<l.
<3.

<8

<l.

685
04
940
36
32
99
84
10

.03

38

pCi/gm
Silt

1.0

2.01
<112.8
<4.71
<5.07
5.67(1.49)
<7.49
<7.27
<19,22
«7.14
<16.86
<35.,93
<b.45

0.8

Clay

0.10

0.12
<204.4
<11.16
<11,75
22.74(3.26)
<17.68
<17.17
<43.,55
<20.98
<41.74
<103.5
<17.43

Composite

4,38
<65.73
<2.85
<3.22
3.29(0.78)
<4.67
<4.53
<12.18
<4,85
<10.59
<23.73

<4,19



STATION: CC-3

Sample Weight,
Analysis (gms)

Sample Weight,

Field (gms)
K-40
Co-60
Cs-134
Cs-137
Bi-214
Ra-226
Ra-228
Th-228
U-235
U-238

Am-241

TABLE D.1.

(contd)

PHASE 3 - FIELD PROGRAM

4727179
Radionuclide Concentration - Bed Sediment
pCi/gm
Sand Silt Clay Composite
83.22 5.0 0.13
524,37 5.2 0.14 529,71
8.74{0.381) 19.46(5.36) <146.1 8.84(0.43)
<(0.049 <0.651 <7.81 <0.057
<0.066 <0.756 <8.74 <0.075
0.621{0.027) 1.49(0.189) 8.41(2.03) 0.63(0.03)
<0.116 0.951(0.399) <12.64 0.009{0.004)
<0,113 0.924(0.388) <12.28 0.009(0.004)
<0.303 1.12{1.09} <33.94 0.01(0.011)
0.781(0.042) 0.526{0.391) <15.65 0.78(0.05)
<0.220 <2.51 <30.59 <0.252
<0.675 <5.49 36.72{26.89) 0.01(0.008)
<0.160 <(.923 <13.29 <0.171
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010

STATION: CC-5

Sample Weight,
Apalysis {gms}

Sample Weight,

Field (gms)
K-40
Co-60
Cs~-134
Cs~137
Bi-214
Ra-226
Ra-228
Th-228
U-235
U-238

Am-241

TABLE D.1,

(contd)

PHASE 3 - FIELD PROGRAM

4128/79
Radionuclide Concentration - Bed Sediment
pCifgm
Sand Sample

Coarse Sand Medium Sand Fine Sand Composite Silt Clay Composite
80.5 72.9 3.2 5.0 0.11

596 .25 101.9 3.36 701.51 6.12 0.12 707.75
9.26(0.237} 10.05{0.411) 5.40(5.40) 9.36(0.29) 11.56(1.82) 13.0(13.0) 9.38(0.30)
<0.036 <0.055 <1.01 <0.044 <0.334 <10.09 <0.048
<0.040 <0.065 <1.13 <0.049 <0,392 <11.24 <0.054
1.38(0.020) 0.875(0.029) 3.77(0.284) 1.32(0.02) 4.65(0.161) 59.15(4.16) 1.36(0.022)
0.404(0.020) 0.283{0.032) 0.509{0.509) 0.39(0.02) <(.601 <14.66 0.39(0.02})
0.392(0.019) 0.275(0.031) 0.495(0.495) 0.38(0.02) <0.583 <14.24 0.38(0.02)
0.724(0.051) <0.277 <4,32 0.62(0.04) 0.757{0.453) <41.06 0.62(0.04)
1.04(0.029) 0.634(0.049) 0.234{0.234) 0.98(0.03) 0.737(0.230) <18.83 0.98(0.03)
<0.139 <0,235 <3.B2 <0.171 <1,26 <37.23 <0.188
0.563(0.153) <0.715 <8,62 0.48(0.13) 1.09(1.09} 35.23(25.03) 0.49(0.14)
<0.099 <0.166 <1.43 <0.115 2.14{0.136) <15.76 0.02(0.001)



STATION: CC-6

Sample Weight,
Analysis {gms)

Sample Weight,

Field (gms)
K-40
Co-60
Cs-134
Cs-137
Bi-214
Ra-226
Ra-228
Th-228
U-235
U-238

Am-241

TABLE D.1.

(contd)

PHASE 3 - FIELD PROGRAM

4/26/79
Radionuclide Concentration - Bed Sediment
pCi/gm

Sand Silt Clay Composite
82.1 5.0 0.2
510.88 7.16 0.21 518.25
9,20(0.259) 11.03(2.44) <104.7 9.22(0.29)
<0.034 <0.433 <5.92 <0.042
<0.044 <0,391 <6.78 <0.063
0.558(0.018) 0.771(0.151) <4.78 0.56(0.02)
<0.07/8 <0.887 <9.49 <0.093
0.332(0.022) <0.861 <9.21 0.33{0.02)
0.783(0.055) <1.82 <21.40 0.77(0.05)
1.01{0.030) 0.746{0.230) <11.01 1.01(0.03)
<0.148% <1.83 <21.43 <0.181
<0.472 <4.94 <53.00 <0.555
<0.106 1.17(0.276) <8.92 0.02{(0.004)
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STATION: CC-8

Sample Weight,
Analysis (gms)

Sampie Weight,
Field (gms)

K-40
Co-60
{s-134
Cs-137
Bi-214
Ra-226
Ra-228
Th-228
U-235
U-238

Am-241

TABLE D.1.

(contd)

PHASE 3 - FIELD PROGRAM

4729779
Radionuclide Concentration - Bed Sediment
pCi/fgm
Sand Silt Clay Composite
79.5 50.0 1.0
1168.1 68.2 1.46 1237.76
10.01(0.378) 11.63(1.30} 4.63(4.63) 10.09(0.43})
<0.053 <0.237 <1.87 <0.065
<0.061 <0.248 <2.10 <0.073
0.202(0.016) 0.291(0.051) 2.73(0.517} 0.21(0.02)
<0.115 <0.417 <3.45 <0.135
<0.112 1.09(0.117) <3.35 0.06(0.006)
0.564(0.079) 1,11(0.284) <7.79 0.59{0.09)
0.879(0.051) 0.929(0.103) 2.55(1.27) 0.88(0.06)
<0.218 <0.917 <7.49 <0.265
<0.684 <2.09 <19.65 <0.780
<0.153 <0.425 <3.05 <0.171
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STATION: CC-11

Sample Weight,
Analysis (gms)

Sample Weight,
Field {gms)

K-40
Co-60
Cs-134
Cs-137
Bi-214
Ra-226
Ra-228
Th-228
U-235
U-238

Am-241

TABLE D.1.

(contd)

PHASE 3 - FIELD PROGRAM

4728179
Radionuclide Concentration - Bed Sediment
pCifgm

Sand Silt Clay Composite
79.3 50.0 1.0
520.24 340.3 5.26 865.8
10.46(0.174) <1.77 24.67(7.42) 6.52(0.18)
<0.021 <0.069 <1.26 <0.052
<0.027 <0.085 <1.52 <0.065
0.223(0.008) 0.028(0.019) 1.55(0.420) 0.16(0.02)
0.336(0.013) <0.148 <2.26 0.2(0.01)
0.326{0.013) <0.144 <2.19 0.2{0.01)
0.555(0.034) <0.358 <5.76 0.33(0.02)
0.857(0.019) <0.160 0.067(0.067) 0.52(0.01)
<0.090 <0.272 <5.01 <0.210
1.12(0.091) <0.735 3.68(3.68) 0.71{0.09)
<0.065 <0.157 <2.07 <0.121
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TABLE D.2. Concentration of Radionuclides in the Suspended Sediment of
Buttermilk and Cattaraugus Creek Sampling Stations. Results
of gamma-ray measurements. Values in parentheses are one

standard deviation of the propagated counting error.

PHASE 3 - FIELD PROGRAM

STATION: BC-1* 4126779
Radionuclide Concentration - Suspended Sediment
pCi/agm
Sand Silt Clay Composite
Sample Weight,
Analysis (gms) 0.03 2.56 0.28
Sample Weight,
Field (gms) 0.05 2.62 0.32 2.99
K-40 862.6(675.3) 21.81(3.24) 38.63(18.85) 37.9{16.34)
Co-60 <80.52 <0.527 <2.54 <2.10
Cs-134 <89.70 <0.594 <3.04 <2.37
Cs-137 47.07(18.57) 0.168{(0.143) <2.10 0.95(0.44)
Ce-139
Ce-141 0.910(0.802) 0.10(0.09)
Bi-214 40.37(40.37) <0.947 <4,24 0.69(0.69)
Ra-226 <121.6 <0.920 <4.12 <3.31
Ra-228 <342.8 «2.29 4.05({4.05} 0.43(0.43)
Th-228 <124.1 1.30(0.333) 0.375(0.375)  1.18(0.33)
U-235 <297.0 <2.25 4.41(3.89)} 0.47(0.42)
U-238 <652.1 4.24(2.21) 12.95(12.95) 5.1{(3.32)
Am-241 <109.7 <1.19 <«5.71 <3.52

* Data not presented graphically.
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TABLE D.2. ({contd)
PHASE 3 - FIELD PROGRAM
STATION: BC-1 4127179

Radionuclide Concentration - Suspended Sediment

pCi/gm

Sand Silt Clay Composite
Sample Weight,
Analysis (gms) 1.43 25.0 7.0
Sample Weight,
Field (gms} 2.89 50.1¢2 7.12 60.13
K-40 5.13(4.99)} 21.95(0.636) 42.8B(6.30) 23.62(1.53)
Co-60 <0.833 <0.082 <l.02 <0.232
Cs-134 <l1.15 <0.089 <1.15 <0.269
Cs-137 <0,742 0.160(0.020) <0.802 0.13(0.02)
Ce-139
Ce-141
Bi-Z214 <1.50 0.859(0.052) <0.170 0.71(0.04)
Ra-226 <1.46 0.834(0.051) <1.65 0.69(0.042)
Ra-278 <4.04 1.42(0.134) <4.26 1.18(0.11)
Th-228 <«1.95 1.73(0.052) 4,27(0.506) 1.95(0.10)
U-235 <3.53 <Q,322 <4,04 <0.929
U-238 <8.85 1.44(0.302) <9.12 1.2{0.25)
Am-241 <l.46 <0.177 <1.74 <0.429
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TABLE D.2. (contd}
PHASE 3 - FIELD PROGRAM
STATION: BC-1* 4128778

Radionuclide Concentration - Suspended Sediment

pCi/gm

Sand Silt Clay Composite
Sample Weight,
Analysis (gms) 0.6l 13.12 4,62
Sample Weight,
Field (gms) 0.65 13.22 4,72 18.59
K-40 6.36(6.36) 27.42(1.83) 51.22(6.40) 32.73(3.15)
Co-60 <1.58 <0.250 <0.868 <0,399
Cs-134 <1.91 <0.248 <0.920 <0.477
(s-137 <1.29 0.567(0.083) 1.58(0.173) 0.80{(0.103)
Ce-139
Ce-141
Bi-214 <3.02 1.10(0.127) <1.39 0.78(0.09)
Ra-226 <2.93 1.07(0.123) 2.44(0.541) 1.38(0.23)
Ra-228 <7.13 1.24(0.412) <3.42 0.88(0.29)
Th-228 <3.54 2.01{0.135) 3.89(0.470) 2.42(0.22)
U-235 <6.85 <(.988 <3.32 <1.79
U-238 7.52(5.29) 1.75(0.895) <7.51 1.51(0.82)
Am-241 <2.99 <0.525 <1.46 <0.849

* Data not presented graphically.
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TABLE D.2. (contd)

PHASE 3 - FIELD PROGRAM

STATION: FC-1/1*  4/26/79 (AM)
Radionuclide Concentration - Suspended Sediment
pCi/gm

Sand Silt Clay Composite
Sample Weight,
Analysis {gms) 0.49 25.0 25.0
Sample Weight,
Field (gms) 0.66 71.95 26.22 98.83
K-40 15.35(15.35) 22.74{0.661) 43.36(2.26) 28.15(1.19)
Co-60 <3.53 0.061(0.029) <0.421 0.044(0.021)
Cs-134 <4.52 0.124(0.031) «<0.423 0.09(0.023)
Cs-137 <3.40 4.98(0.067) 12.43(0.188) 6.92(0.10)
Ce-139
Ce-141
Bi-214 <6.02 0.889(0.047) 1.07{0.189) 0.93(0.08)
Ra-226 <5.84 0.863(0.046) 1.04(0.183) 0.90(0.08)
Ra-228 <16.42 1.57(0.139) 1.74(0.467) 1.6(0.23)
Th-228 <7.44 1.59(0.054) 2.96(0.140) 1.94(0.08)
U-235 14,81 <0.361 <0.143 0.404
-238 <36.55 1.44(0.333) <3.37 1.05(0.24)
Am-241 <6.11 <0.,20 <0.671 <0,366

* Data not presented graphically.
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TABLE D.2. (contd)
PHASE 3 — FIELD PROGRAM
STATION: FC-1/2* 4726179 (PM)

Radionuclide Concentration - Suspended Sediment

pCi/gm

Sand Silt Clay Composite
Sample Weight,
Analysis (gms) 0.91 12.12 1.0
Sample Weight,
Field (gms) 0.91 12.37 3.97 17.25
K-40 <68.31 13.72(7.02) 25.39(12.68) 15,72(8.0)
Co-60 <3.19 <1.25 <2.39 <l.61
Cs-134 <3.41 <1.24 <2.61 <1.66
Cs-137 10.40(0.804) 11.76(0.479) 24.81(1.18) 14.7(0.66)
Ce-139
Ce-141
Bi-214 <4.91 <1.83 <3.60 <2.39
Ra-226 <4.77 0.725(0.568) <3.50 0.52(0.41)
Ra-228 <12.10 <4.59 <9.09 <6,00
Th-228 <4.96 2.77(0.629} 6.58(6.58) 3.51(1.97)
U-235 <11.16 <4,33 <8.35 <5.04
U-238 <23.83 <9,88 <21.52 <13.25
Am-241 8.92(1.25) <2.00 <3.52 0.45(0.06)

* Data not presented graphically.
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TABLE D.2. (contd)

PHASE 3 - FIELD PROGRAM

STATION: FC-1/3* 4/27/79 (AM)
Radionuclide Concentration - Suspended Sediment
pCi/gm
Sand Silt Clay Composite
Sample Weight,
Analysis {gms)  0.40 25.5 22.5
Sample Weight,
Field (gms) 0.49 55.30 22.81 78.60
K-40 <51.05 23.64(2.08) 42.78(0.942)  29.0(1.73)
Co-60 <2.43 <0.405 <0.141 <0.349
Cs-134 <3.29 <0.380 0.347{(0.043) 0.10(0.01)
Cs-137 9.53(0.770) 6.25(0.139) 14.95(0.121) 8.81(0.14)
Ce-139
Ce-141
Bi-214 <4.05 <0.623 0.999(0.056}) 0.29(0.02)
Ra~226 <3.94 0.998(0.162) 0.970(0.055) 0.98(0.13)
Ra-228 <10.74 <1.53 2.10{0.206} 0.61{0.06)
Th-228 <5.47 2.31{0.173) 2.55(0.070) 2.36(0.14)
U-235 <10.15 <1.36 <0.484 <1.194
U-238 17.36(9.07) <3.25 <1.45 0.17{0.09}
Am-241 <4.36 <0.617 <0.257 <0.55

* Data not presented graphically.
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TABLE D.2. {contd)

PHASE 3 - FIELD PROGRAM

STATION: FC-1/4 4727179 (PM)
Radionuclide Concentration - Suspended Sediment
pCi/fgm
Sand Silt Clay Composite
Sample Weight,
Analysis (gms} 1.0 25.0 20.8
Sample Weight,
Field (gms) 0.99 18,86 21.23 71.08
K-40 68.22{30.25) 23.16(2.04) 38.38(1.77} 28.18{2.24)
Co-60 <4.28 <0.390 0.302(0.071) 0.09(0.02)
Cs-134 <4.92 <0.375 0.458(0.102) 0.14(0.03)
Cs-137 7.50(1.33) 5.88(0.134) 13.17(0.127) 8.08(0.138)
Ce-139
Ce-141
Bi-214 <6.84 <0.630 1.35(0.133) 0.41(0.04)
Ra-226 <b.64 1.13(0.172) 1.31(0.129) 1.17{0.16)
Ra-228 <16,95 1.07{0.416) 1.59(0.373) 1.22{0.40)
Th-228 <7.01 2.00{0.132) 3.22(0.117) 2.35(0.13)
U-235 <16.13 <1.35 <1.02 <1.40
u-238 <34.18 <3.19 <2.44 <3.27
Am-241 <6.,32 <0.618 <0.469 <0.63
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TABLE D.2. {contd}

PHASE 3 - FIELD PROGRAM

STATION: FC-1/5* 4/28/79 (AM)
Radionuclide Concentration - Suspended Sediment
pCi/gm
Sand Silt Clay Composite
Sample Weight,
Analysis (gms) 0.08 5.69 3.3
Sampte Weight,
Field (gms) 0.06 6.11 3.28 9.45
K-40 419.9(318.3)  34.75(12.45)  37.99(2.16) 38.19(10.71)
Co-60 <48.18 <2.25 <0.331 <1.86
Cs-134 <52.77 <2.53 <0.372 <2.08
Cs-137 <33.23 14.48(0.898}) 18.95(0.230) 15.94(0.66)
Ce-139
Ce-141
Bi-214 20.84(20.84} <0.395 1.59{0.169) 0.68(0.18)
Ra-226 <70.84 1.80(1.03) 1.54(0.164) 1.7(0.72)
Ra-228 <182.9 <9.38 1.74(0.505) 0.6{0.18)
Th-228 <71.98 <3.68 2.04(0.224) 0.71(0.08)
U-235 <174.9 <9.32 <l.36 <7.55
U-238 <396.9 <20.69 4.91{(1.46) 1.7(0.51)
Am-241 <72.05 <4.,05 <(.698 <3.29

* Data not presented graphicaliy.
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TABLE D.2. ({contd)
PHASE 3 — FIELD PROGRAM
STATION: BC-3 4427179

Radionuclide Concentration - Suspended Sediment

pCi/fgm

Sand Silt Clay Composite
Sample Weight,
Analysis {gms)  0.70 10.0 1.0
Sample Weight,
Field {gms) 0.71 14.07 2.82 17.60
K-40 <41.96 20.68(2.04) 23.46(7.29) 20.3(2.8)
Co-60 <2.26 <0.361 <1.27 <0.58
Cs-134 <2.60 <0.411 <1.49 <0.671
Cs-137 4.99(0.832) 4,79(0.20) 7.86({0.521) 5.29(0.28)
Ce-139
Ce-141
Bi-214 <3.71 <0.655 <2.15 <1.016
Ra-226 <3.60 <0.636 <2.09 <0.987
Ra-228 <9.70 1.11{0.549) <5.24 0.89(0.44)
Th-228 <4.90 0.996(0.272) 1.82{0.942) 1.09{0.37)
U-235 <8.45 <0.40 <4.81 <1.43
U-238 <21.15 0.762(0.762) 1.44{1.44) 0.84{0.84)
Am-241 <3.57 1.73{0.153) <2.03 1.38(0.12)
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TABLE D.2. (contd)
PHASE 3 - FIELD PROGRAM
STATION: BC-4* 4726779

Radionuclide Concentration - Suspended Sediment

pCi/gm

Sand Silt Clay** Composite
Sample Weight,
Analysis {gms) 0.18 16.81
Sample Weight,
Field (gms) 0.16 16,95 17.11
K-40 <118.6 24.40({0.788) 24,16(0.78)
Co-60 <b,38 <0.110 <0.17
Cs-134 <7.20 <0.124 <0,195
{s-137 <5.40 2.51{0.055) 2.48(0.05)
Ce-139
Ce-141
Bi-214 <9.59 <0.232 <0.326
Ra-226 <9.31 0.867(0.055) 0.86(0.06)
Ra-228 <23.86 1.40(0.152) 1.39{0.15)
Th-228 <12.58 1.86(0.066) 1.84(0.07)
U-235 <23.83 <0.425 <0.659
U-238 <57.95 1.15(0.393) 1.14(0.39)
Am-241 <9.54 <0.231 <0,324

* Data not presented graphically.
** Clay sample lost during shipment.
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TABLE D.2. (contd}
PHASE 3 - FIELD PROGRAM
STATION: BC-4 4727179

Radiocnuclide Concentration - Suspended Sediment

pCi/gm

Sand Silt Clay Composite
Sample Weight,
Analysis {(gms)  0.63 25.0 10.0
Sample Weight,
Field (gms) 0.65 57.2 14.66 72.51
K-40 5.75{5.75) 25.59(1.89) 37.72(3.88) 27.82(2.33)
Co-60 <2.07 <0.326 <0.534 <0.385
Cs-134 <2.38 <0.336 <0.583 <0.406
Cs-137 <2.01 2.31(0.92) 4.12(0.171) 2.65(0.76)
Ce-139
Ce-141
Bi-214 <3.28 1.19(0.163) 1.17(0.313) 1.17{(0.19)
Ra-226 <3.19 1.16(0.159) 1.14{0.304) 1.14(0.19)
Ra-228 <8.57 <1.30 3.60(0.751) 0.72(0.15)
Th-228 <4.47 1.52{0.135) 1.61(0.307) 1.52(0.17)
U-235 <7.90 <1.20 <1.89 <1.41
U-238 <19.78 <2.83 <h.24 <3.28
Am-241 <3.3 <0.536 <0.730 <0.603
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TABLE D.2. ({contd)
PHASE 3 - FIELD PROGRAM
STATION: BC-4* 4728179

Radionuclide Concentration - Suspended Sediment

pCifgm

Sand Silt Clay Composite
Sample Weight,
Analysis (gms) 0.10 10.0 1.00
Sample Weight,
Field (gms) 0.17 11.96 3.45 15,58
K-40 <434.6 24.95(5.24) 22.78(6.49) 24.22(5.46)
Co-60 <49.24 <0.801 <1.20 <1.373
Cs-134 <52.77 <0.884 <1.50 <1.538
Cs-137 <33.23 2.89(D.267) 3.98(0.345) 3.1(0,28)
Ce-139
Ce-141
Bi-214 <69 .84 0.486(0.410) <1.92 0.37(0.32)
Ra-226 <70.84 0.472(0.398) <l1.87 0.36(0.31)
Ra-228 <182.9 <3.42 <5.36 <5.64
Th--228 <71.98 1.26{0.467) 0.440(0.440) 1.07{0.46)
U-235 <174.9 <2.92 <4.56 <5.00
U-238 <396.9 <6.86 0.80(0.80) 0.18(0.18)
Am-241 <72.05 <1.20 <1.95 <2.07

* Data not presented graphically.
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TABLE D.2. (contd)
PHASE 3 — FIELD PROGRAM
STATION: (C-1%* 4/26/79

Radionuclide Concentration - Suspended Sediment

pCi/gm

Sand Silt Clay Composite
Sample Weight,
Analysis (gms) 0.15 1.00 0.21
Sample Weight,
Field (gms) 0.15 4.11 0.23 4.49
K-40 <131.9 12.33(12.33) <53.78 11.34(11,34)
Co-60 <7.34 <2.03 <2.70 <2.22
Cs-134 </7.76 <2.43 <3.20 <2.63
Cs-137 <5.73 <1.72 <2.13 <1.86
Ce-139
Ce-141 1.41(1.41) 0.04(0.04)
Bi-214 <11.21 <3.46 <4.38 <3.74
Ra-226 <10.88 <3.36 <4.26 <3.63
Ra-228 <30.03 <8.53 <11.89 <9.34
Th-228 <14.10 <4.00 <5.47 <4.38
U-235 6.82{6.82) <7.50 <10.69 0.20(0.20)
u-238 33.56(21.62) 4.89(4.89) 12.57(11.25) 6.13(5.71})
Am-241 <11.46 <3.20 <4.59 <3.52

* Data not presented graphically.
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TABLE D.2. {contd)
PHASE 3 - FIELD PROGRAM
STATION: CC-1 4727179

Radionuclide Concentration - Suspended Sediment

pCifgm

Sand Silt Clay Composite
Sample Weight,
Analysis {gms) 1.02 25.0 22.51
Sample Weight,
Field (gms) 1.64 89.25 22,70 113.59
K-40 <33.22 23.04(1.89)} 41.52(0.806) 26.51{1.65)
Co-60 <1.71 <0.342 <0.104 <0.308
Cs-134 <2.03 <0.343 <0.116 <0.314
Cs-137 <1.55 0.316(0.061) 0.981(0.036) 0.45(0.06}
Ce-139
Ce-141
Bi-214 <2.71 1.07(0.153) 1.07(0.075) 1.06(0.14)
Ra-226 <2.63 1.04(0.148) 1.04(0.073) 1.03(0.13)
Ra-228 <8.11 <1.30 2.55(0.160) 0.51(0.03)
Th-228 <3.88 2.19(0.124) 2.64(0.060) 2.26(0.11)
U-235 <7.02 <1.20 <0.366 <1.09
u-238 <18.00 <2.87 1.92(0.322) 0.38(0.06)
Am-241 <2.87 <0.552 <0.206 <0.506
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TABLE 0.2. {contd)
PHASE 3 - FIELD PROGRAM
STATION: CC-3 4427179

Radionuclide Concentration - Suspended Sediment

pCifgm

Sand Silt Clay Composite
Sample Weight,
Analysis {gms) 1.52 25.0 5.0
Sample Weight,
Field (gms) 2.36 36.25 8.29 46.90
K-40 2.74(2.74)} 21.58(1.97) 34.88(5.78} 23.03(2.69)
Co-60 <0.895 <0.322 <0.763 <0.43
Cs-134 <1.00 <0.357 <0.832 <0.475
(s-137 1.13(0.261) 1.67(0.070) 4.44(0.251} 2.14(0.11)
Ce-139
Ce-141
Bi-214 <1.36 <0.560 1.33(0.410) 0.24(0.07})
Ra-226 <1.32 1.02(0.165) 1.29{0.398) 1.02(0.20)
Ra-228 <3.55 0.899{0.394) 2.63(1.14) 1.17(0.51)
Th-228 <1.79 2.42(0.123) 1.71(0.424) 2.17{0.17)
U-235 <3.16 <1.24 <2.70 <1.60
U-238 <8.32 1.76(0.583) <6.23 1.36(0.45)
Am-241 <1.34 <0.554 <1.02 <0.677

D.28



TABLE D.2. (contd)

PHASE 3 - FIELD PROGRAM

STATION: CC-5* 4726479
Radionuclide Concentration - Suspended Sediment
pCifgm
Sand Silt Clay Composite
Sample Weight,
Analysis (gms)  0.40 21.78 5.0
Sample Weight,
Field (gms) 0.40 21.98 5.45 27.83
K-40 59.32(58.37) 21.88(2.23) 35.84(1.91} 25.05(2.73)
Co~60 <7.17 <0.389 <0.288 <0.437
Cs-134 <7.98 <0.425 <0.335 <0.483
Cs~137 <5.42 0.763(0.079) 1.99(0.109) 1.0(0.8)
Ce-139
Ce-141
Bi-214 <11.53 1.18(0.208) 1.15(0.172) 1.16(0.20)
Ra-226 <11.20 1.14(0.202) 1.12(0.167) 1.12(0.19)
Ra-~228 <29.59 0.713(0.583) 2.45(0.428) 1.05(0.55)
Th-228 <11.78 2.01(0.134} 2.58(0.180) 2.1(0.14)
u-235 <26.58 <1.47 <1.11 <1.65
u-238 <57.34 <3.44 1.87(1.02) 0.37(0.20)
Am-241 <10.45 <0.662 1.99(0.11) 0.40(0.02)

* Data not presented

graphicaily.

D.29



TABLE 0.2. {contd)
PHASE 3 - FIELO PROGRAM
STATION: CC-5 4127179

Radionuclide Concentration - Suspended Sediment

pCi/gm

Sand Silt Clay Composite
Sample Weight,
Analysis {gms) 1.0 25.0 5.0
Sample Weight,
Field (gms} 1.16 30.8 5.55 37.51
K-40 <35.39 22.44(2.05) 35.06(2.22) 23.66{2.01)
Co-60 <2.06 <(}.368 <0.385 <(.978
Cs-134 <2.10 <0.376 <0.414 <0.433
Cs-137 <1.57 0.877(0.08l) 1.65(0.118) 0.97(0.08)
Ce-139
Ce-140
Bi-214 <2.87 0.842(0.161) <0.637 0.69(0.13)
Ra-226 <2.79 0.818(0.156} <«0.618 0.67(0.13)
Ra-228 <7.89 0.493(0.444) 1.81(0.557) 0.68(0.45)
Th-228 1.01(0.01) 2.62{(0.181) 2.96(0.197) 2.55(0.21)
U-235 <6.98 <1.32 <1.28 <1.48
U-238 <17.77 <3.11 <3.64 <3.63
Am-241 <2.91 <0.592 2.13(0.220} 0.32(0.03)

0.30



STATION: CC-5

Sample Weight,
Analysis {gms)

Sampie Weight,
Field {gms)

K-40
Co-60
{s-134
Cs-137
Ce-139
Ce-141
Bi-214
Ra-226
Ra-228
Th-2280
U-235
U-238
Am-241

TABLE D.Z2.

(contd)

PHASE 3 - FIELD PROGRAM

D.31

4/28/79
Radionuclide Concentration - Suspended Sediment
pCi/gm

Sand Silt Clay Composite
0.81 10.0 1.0
1.02 10.62 1.33 12.97
37.44(22.85) 20.03(2.25) 34.48(26.48) 22.87(6.32)
<2.33 <0.494 <3.92 <0.983
<2.51 <0.468 <4.14 <0.999
<l.67 0.966(0.122) <2.88 0.79(0.10)
3.14(1.65) <0.707 <5.82 0.25(0.13}
3.05(1.60) <0.686 <5.65 0.24(0.13)
<9.22 <1.75 <«15.01 <3.67
<3.58 1.25(0.249) <5.97 1.03(0.20}
<8.32 <1.49 <13.66 <3.25
<l7.56 <4.13 <29.15 <7.71
8.02{(0.869) 1.25(0.223) <5.48 1.67{0.25}



TABLE D.2. (contd)
PHASE 3 - FIELD PROGRAM
STATION: CC-6* 4/26/79

Radionuclide Concentration - Suspended Sediment

pCi/gm

Sand Silt Clay Composite
Sample Weight,
Analysis (gms) 0.35 44 .4 10.0
Sample Weight,
Field (gms) 0.51 44 .95 13.28 58.74
K-40 <72.8? 27.06{1.37) 34.90(3.95) 28.59(1.94)
Co-60 <2.34 <0.161 <0.473 <0.251
{s-134 <1.15 <0.148 <0.564 <0.251
Cs-137 <2.98 0.736(0.054) 2.87(0.146) 1.2{(0.07)
Ce-139
Ce-141
Bi-214 <6.28 0.983{0.108} 1.50(0.288) 1.09(0.15)
Ra-226 <6.10 0.954(0.105) 1.46(0.280) 1.06(0.14)
Ra-228 <10.68 0.889(0.225) 2.20(0.718) 1.18(0.33)
Th-228 <1.91 1.26(0.062) 2.91(0.269) 1.62(0.11)
U-235 <14.82 <0.729 «1.88 <1.116
U-238 «37.28 2.16(0.515) <4.23 1.65(0.394)
Am-241 <6.04 <0.399 <0.727 <0.524

* Data not presented graphically.

D.32



TABLE D.2. {contd)
PHASE 3 - FIELD PROGRAM
STATION: CC-6 4727179

Radionuclide Concentration - Suspended Sediment

pCi/gm

Sand Silt Clay Composite
Sample Weight,
Analysis (gms) (.90 10.0 1.0
Sample Weight,
Field (gms) 1.18 16.36 2.08 19.62
K-40 40.43(26.50) 28.06(3.64) 23.47(7.88) 28.3(5.48)
Co-60 <3.37 <(.448 <1.16 <0.702
Cs-134 <3.66 <0.506 <l.44 <0.798
Cs-137 <2.35 1.42{0.143) 1.35(0.366) 1.33(0.16)
Ce-139
Ce-141
Bi-214 2.06(1.78) 0.637(0.290) <2.16 0.65(0.35)
Ra-226 <4.99 0.618(0.282) <2.09 0.51(0.23)
Ra-228 <12.90 <2.02 <5.17 <1.88
Th-228 <5.19 1.03(0.292) 1.97(1.97) 1.07(0.46)
U-235 <11.80 <1.76 <4.82 <2.70
U-238 <25.05 1.94(1.27) <12.60 1.61(1.05)
Am-241 8.67(1.25) <0.678 <2.05 0.52{0.08)

D.33



TABLE D.2. (contd)
PHASE 3 - FIELD PROGRAM
STATION: CC-b* 4128179

Radionuclide Cencentration - Suspended Sediment

pCi/am

Sand Silt Clay Composite
Sample Weight,
Analysis {gms) 0.96 10.0 1.0
Sample Weight,
Field {gms) 1.03 11.89 2.52 15.44
K-40 <26.01 34.76(3.67) 18.06(13.44)  29.65(4.98)
Co-60 <1.26 <0.461 <2.14 <0.786
Cs-134 <l.54 <0.509 <2.06 <0.829
Cs-137 <1.14 0.580(0.105) «1.70 0.45(0.08)
Ce-139
fe-141
Bi-214 <2.07 <0.796 «3.57 <1.,329
Ra-226 <2.01 0.889(0.261) <3.46 0.68(0,20)
Ra-228 <5.36 1.59(0.688) <8.91 1.22(0.53}
Th-228 <2.73 1.00(0.301) <4.08 0.77(0.23)
U-235 <5.03 <1.75 <7.39 <2.88
y-238 8.38{3.09) <3.89 <19.30 0.59(0.22)
Am-241 <2.16 <0.674 <3.11 <1.168

* Data not presented graphically.

D.34



TABLE D.2. (contd)
PHASE 3 - FIELD PROGRAM
STATION: CC-9 4129779

Radionuclide Concentration - Suspended Sediment

pCi/gm

Sand Silt Clay Composite
Sample Weight,
Analysis (gms) 0.71 5.0 1.0
Sample Weight,
Field {gms) 0.83 5.59 1.08 7.5
K-40 <20.17 20.14(1.92) 20.90(11.86) 18.03(3.1)
Co-60 <1.13 <3.39 <2.0 <2.95
(s—-134 <1.29 <0.388 <2.41 <0.770
Cs-137 2.33(0.306) 2.26{0.131) 2.78(0.698) 2.34(0.23)
Ce-139
Ce-141
Bi-214 <1.68 <0.60 <3.13 <1.07
Ra-226 <1.63 <0.582 <3.04 <1.041
Ra-228 <4.61 1.48(0.504)  <8.65 1.11(0.38)
Th-228 <2.30 2.01(0.238) 2.0{1.35) 1.79(0.37)
U-235 <4.04 <1.25 <7.17 <2.386
U-238 <10.34 <3.39 <20.30 <b.52
Am-741 <1.71 2.47{(0.210) <3.29 1.85(0.16})

D.35%



STATION:

Sample Weight,
Analysis {gms}

Sample Weight,

Field (gms)
K-40
Co-6D
Cs-134
Cs-137
Ce-139
Ce-141
Bi-214
Ra-226
Ra-228
Th-228
U-235
U-238
Am-241

CC-11

TABLE D.2.

(contd)

PHASE 3 - FIELD PROGRAM

4/29/79
Radionuclide Concentration - Suspended Sediment
pCi/gm

Sand Silt Clay {omposite
1.36 10.0 1.0
3.71 13.37 1.84 18.92
0.256(0.256) 25.67(4.81) 22.87(7.85) 20.42(4.2)
<0.859 <0.702 <1.48 <0.808
<0.970 <0.828 <1l.61 <0.932
1.17(0.314) 2.89(0.231) 6.16(0.692) 2.87(0.29)
<1.44 <1.23 <2.39 <1.384
<1.40 0.317(0.317) «<2.32 0.224(0.224)
<3.72 <3.02 <6.32 <3.48
<1.86 1.27(0.424) 1.09(0.988) 1.00(0.40)
<3.35 <2.74 <5.39 <3.12
<B.57 <6.10 5.15(4.37) 0.5(0.42)
<1.40 0.871(0,255) «<2.28 0.62(0.18)

0.36
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TABLE D.3. Concentration of Radionuclides in the Water of Buttermilk and Cattaraugus Creek
Sampling Stations. Results of gamma-ray measurements. Values in parentheses
are one standard deviation of the propagated counting error.

PHASE 3
STATION:  8C-] 4726179 Water Yolume Filtered: 325.5 liters
_Particulate Total Dissolved
Fllters Dissolved pCiftotal sample _ e Total and
pLiftotal _ Aluminum Oxde Beds - ) ) “Fesin Beds — — - Dissolved Particulate

_lsotope _ sample R Znd ~ T IdT T TSR T 7nd r pLifliter  __pCifliter

Sample W,

Analysis {q) 12.87 50.0 50.9 50.0 4%.0 43.6 41.49

Sample Wt.,

Field {q} 12.87 526.0 434.0 2.0 173.6 148.8 181.0
¥-40 754.83(46.07) <1709.50 <3228.96 112.27(112.27} 246.51{124.64) <113.68 <237.90 1.10* 1.89%
Co-60 <5.70 <72.59 <141.,92 <15.80 «15.80 <6.70 «12.26 <0.88 <0.893
Cs-134 «7.23 <B1.00 «162.2 <43.76 <18.58 <7.44 <13.54 <l.00 «1.03
Cs-137 <489 <51.02 <112.0 «30.06 <12.33 <5.06 <1080 <0.68 <0.695
Bi-Z14 5.06(3.51) <1z4.14 <281.30 <63.65 4.86{4.86) <10.56 €22.33 0.0149(0,0149) 0.0305*
Ra-276 «10.40 <120.45 <234.36 <61.88 «26.73 <10.27 «21.59 <1.46 <1.4%
Ra-278 <25.61 <297.72 <590.24 <159.12 <65.79 <25.15 <52.52 <3.66 <3.74
Th-228 1,27 <119.93 <237.40 <68.07 <28.99 <13.14 <30.74 <1.53 <1.57
U-235 26,00 «297.98 <h11.94 <161.33 <67.01 <20.42 <57.28 <3.7 <3.82
U238 <62 A2 «£99.58 <1297 .66 «168.32 <158.32 <17.82 <160.31 <7.84 <8.03
Am-241 <12.82 <144.12 «<?b8.65 «79.56 <32.98 <15.18 <30.56 <1.75 «l.7%

* Indicates standard deviation cannat be determined,



8E"(

TABLE D.3.

PHASE 3
STATION: BC- 4427779 Water ¥olume Filtered: 325.9 liters
Particulate
1 ers —— - —— - . -————
pCi/total T Auminum Txide Beds .

__[sotope __sample Tst znd T
Sample Wt..
Anatysis (g} 14.%9 50.0
Sample Wt.,
Field {q) 11.59 408.0

X-40 271.37(57.34%  50.72(%0.72}

Lo-6D <7.69 «37.72

{s-134 <8.91 «40.04

Cs-137 <6 .57 ¢«?8.22

Bi-214 «13.25 ¢61.35

Ra-226 «12.87 <59.11

Ra-228 31,68 <148.47

Th-228 <13.09 <b5.44

J-215 «32.10 ¢152.97

U-z38 <76.16 ¢369.13

Am-241 <16.19 ¢75.67

¥ Tndicates standard deviation cannot be determined.

{contd)

Dissolved pCiftotal sample

“Resin Feds

R - A 7 S

161.4
605.25(117.10)
<1485
<18.56
<11.62
12.43(9.36)
11.94(9.04)
<65.04
21,76
<64.56
<148.97
<31.15

_ard

o o

Total

Nissolved
_eCisliter

2.01*
<0.160
<0.180
<0.122

.038{0.03}
L037(0.028)

<0,655
<0.286
<. 667
<1,59
0,328

Total Dissolved
and
Particulate

__pLifliter

7.86%
<0184
«0.207
<0.142

7.038({0.03)

0.037(0.028)
<0.752
<0.329
<D.765
<1.82

<D.378
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TABLE D.3. (contd)

PHASE 3
STATION: RC-1 4/28f719 Water ¥olume Filtered: 465.6 liters
Particulate Total Diszolved
FTTEers . _Dissoived pCiftotal sample _ Total and
pCi/total Aluminum DxTde Beds . Resin Peds Dissgived Particulale

lsotope sample 15t Znd T nrd Tst Znd 3rd pCifliter pCtfliter

Sample Wt.,

Analysis (g} 13.84 50.0 §0.0

Sampte Wt.,

Field {q) 13.64 804.0 177.8
K-40 03.22(37.718} <3644.08 134.95(40.72}) 0.290(0.088) 0.94]1*
Co-&0 <5.03 <175.24 <«7.11 <l), 392 <0.403
Cs-134 <5.47 <193.11 «8.18 «.432 <D.444
Cs-137 <4.05 13413 <h, 40 <0.302 <0.311
Bi-214 «8.12 <274.72 <11.73 0.615 «0.633
Ra-226 <?.88 «266.61 <11.38 <0.597 <0.614
Ra-228 <20.05 <686.80 <20.23 <1.54 <1.58
Th-228 ~3.81 <?81.18 <16.54 <0.639 <0.6%8
U-235 «20.19 <1l <32.36 <1.f0 <l.64
U.238 <4R .69 «1527.12 «91.57 <3.48 <1.58
Am-241 «9.94 <326.43 <17.25 <0.738 <0.760

T Indicales standard daviation cannot he determined,



or-a

TABLE D.3. ({(contd)
PHASE 2
STATION: FC-141 4126179 (AM)}  Water Volume Filtered: 1B1.7 liters
_Particulate
FiTters . __ e Diss0lved pCiftotal sample
pCiftotal " ATuminum OxTde Reads ™ T Resin Heds
Isotope __ sample st Ind_— 7 3rd Ist Znd I
Sample Wt_,
Analysis (g) 16.53 50.0 50.0 50.1 50.0 7.6 46.91
Sample Wt.,
field {q) 16.53 487.0 425.5% 4429 162.2 184.1 182.5
K-40 450.77(65.79) <1903.90 15.75(15.75) «1622.14 266.01(163.82) 132.0{132.,0)  229.95{136.51)
Co-60 <11.52 <90.13 <141.4) <78.23 <23.68 <26.77 <17.52
Cs-134 <12.FB <lD?.5 <154.9 <B7.52 c27.74 <31.48 <21.35
Cs-137 85.63(3.69) 70,85 <109.4 <hD.55 <1B.33 «21.17 14,73
Bi-214 <18.,15 <147.49 «721.1 <lzr.18 40,55 <44.,55 <30.66
Ra-226 8.15(5.07) <143,15 <21%5.33 33.59{33.59) <19.41 <43.26 <£9.75
Ra-228 45,95 <352.82 514,92 «31t.61 «99.59 <106,23 <74.10
Th-728 <18.68 37.11037.11) «219.16 <171.32 <41.85 <47.50 <12.67
U-235 <45.62 «379.33 «570.24 <115.15 <100.08 <108.99 <76.10
U-238 <«9A .35 <804 .94 ~1246 .86 <680.68 <231.95 <257.74 <1R0.49
Am-241 «20.9% <168.70 <?253.20 <145.42 <48.98 <54.49 <36.87

* Indicates standard deviation cannat be determined,

Total
Dissolved
_pCifliter

3.54%
€2.08
«2.37
<1.62
<3.37

0.186(0.146}
<A.D3

0.204(0.204)
<8.53
<18.73
<3.90

Total Dissolved
and
Particulate

pLilliter

6.02*
«2.15
«2 .44
0.47{0.020)
«3.48
0.2
<H8.28
0.204(0.204)
<B8.78
<19.27

<4,01



Iv°a

STATION: FC-1/2

_ Isotope

Sample Mt.,
Analysis {q}

Sample Wt.,
Field {q)

K-40
Co-60
Cs-134
Cs-137

Bi-214 5

Ra-226
Ra-228
Th--228
U-233
1-238
Am-241

4126179 [PM)

PHASE 3
Water Wolume Filtered:

TABLE D.3.

45.4 liters

(contd)

* Indicates standard deviation cannot

he determined.

Particulate Total Dissolved
Tters Dissolved pCiftotal sample Total and
pCiftota) ““Kluminum Dxide Beds 77" Fesin Beds Dissolved Particulate
___sample —Ist TR T Ird " Ist T Ind Ird _pCilliter __pCifliter
12.88 50.0 50.0 4%.6 45.7
12.86 98,0 436.0 157.2 174.8
153.26(50.41) «<7Z6l0.88 <1927.12 130,32(130.32) 300.66{136.52) 5.49 17.27+*
«7.29 «128.95 <93.30 <36.31 ¢46.32 672 <6 .B8
i, <140.5 <99.,4] «41.34 <A7.37 <t.24 <7.481
<5.49 29.05{29.0%) «71.94 <?27.3% <66.60 0.64[0.64) 0.64[0.58)
.38{3.41) <200.19 <149.5% <59.11 <28.67 <9.64 0.12(D.075}
<}1.57 <194 .22 <14%.1% «57.38 <«27.79 «9.35 <9.61
«ZB.29 <369 .64 <362.75 <138.81 <158.02 <24.86 <25.49
<12.77 «200.59 53%.88(42.73) «57.85 <66.95 15.71(0.941) 15.71(0.941)
«2B.42 <513.42 <373.65 «146.51 <72.37 <24.36 «24.99
<69.06 <1094.,50 <797 .88 <30 ,97 <172.18 «52.19 «53.71
<131.8% «234,02 <166.55 <63.67 <37.14 <11.4 ¢11.35



2y a

STATION: FC-1/3

Particulate
T FiTters
pCi/total

_Isotepe __sample

Sanple Wt.,

fnalysis iq) 16.0

Sample Wt.,

Field (q) 16.0
£-40 A57.12(38.72)
{o-60 <5.14
Cs-134 ¢5.97
Cs-137 44 ,8(1.64)
Bi-214 7.07{3.04)
Ra-726 h.BB(2.94)
Ra-278 «?.03
Th-228 <B_50
U-235 <Z0.0
1)-238 <18.8
Am-241 «10.0

PH

4271479 {MM)  Mat

IASE 3
er Yolume Filtered:

TABLE D.3.

<156.
<152.
<373,
<152.
<388,
<851
<196,

* [ndicates standard deviation cannot

n
0 &0.0
.D 405.4
.24 257.56(257.56)

.2 «5?.73
.1 «60.43
.14 17.04(10.95)

38 «88.02
0. <0%5,58
b8 <206.86
06 <B85.99
80 <221.05
0% <474 .55
99 <105.86

be determined.

Rluminum Oxide Beds =

(contd)

_Dissolved pCi/total sample

L ResinBeds -
— o Ge o 2d
50.0 50.0
185.0 156.0

229.40(125.80) 198.12{113.10}

<16.10 <14.98
<18.69 <16.38
7.59(3.59) <12.01
<27.20 «25.27
<26.27 10.14(8.27)
<B4.57 <61.62
<29.23 «26.21
<68.64 <60.84
<162.43 «144.230
<33.30 «?29.131

Total Dissolved

0.048{0.039}
<3.33
<1.38
<3.29
<7.70

«1.72

I Total and
o o Dissolved Particulate
¥ peifliter pCifliter
3.23+ 5.39%
<D_854 <0.878
<0956 <(1.98
0.116* 0,307+
<1.40 0.033(0.014)

0.080*
<3.34
<1.43
<3.58
<7.91
<l.77



Ep*a

PHASE 3
STATION: fC-1/4 4127179 (PM)  Water ¥olume Filtered:
_Particulate
FiTlers
pliftotal _ —~ FTuminum Dxide Beds =

_lsalope  sample 'j:E“_ [ “nd

Sample Wt.,

Analysis (g} 14.78 50.0 50,0

Samplie WE.,

Field (qg) 14.78 5.0 4650
K-40 427.73{38.13) 290.84(290.84) «1315.95
Co-B0 <3B.13 <48,30 «59.52
Cs-134 <5.41 ¢?3.81 <68, 82
Ca-i37 g.84(1.17) «55 . R0 <47.90
Bt-214 <A, 125,24 <10D1.81
Ra-226 4.55(2_66) <121.44 13.49(11.49)
Ra-228 <19.81 <215.97 <216.45
Th-228 <R,45 ¢31.40 <98.58
y-235 <19.51 «<378.10 «256.22
u-238 <45 56 <693.45 <h44 05
Am-741 «9.47 «145.25 <111.46

* Indicates standard deviation cannpt

be determined,

TABLE D.3.

B 3 S 1 3

(contd)

170.4 1iters

Dissolved pCiftotal sample . Takal
Resn Beds o Dissolved
. . d . 3rd plifliter
48.36 50.0
165.4 152.4
373.80(115.25}) <426.72 G.52%
<15.38 <58.06 <1.51
«18.69 <66.75 <1.48
14,39(3.47) <43.43 0.120{0.029)
19.52(9.59) <88.85 0.162({0.080)
19.02{9.26) <B6.26 «0.270*
<67.15 <187 .45 <5.96
<?8.17 «91.59 <2.07
<66.99 <230.12 «?.32
<157.96 <49%,30 <15,70
<32.47 <102.72 <3.27

Tatal Nissnlved
and
Particulate
_pCifliter

9.07*
<1.55
«1.52

0.193*

0.162(0_080)

0.308*%
<6.12
<2.14
<7.48

<16.09
<3.35
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TABLE D.

3.

(contd)

PHASE 1
STATION:  FC-1/6 Af28779 (AM}  Mater Volume Filtered: 189.} liters
_Particulate
T Filters . __Dissolved pCijtotal sample
pCi/total Aluminum OxTde Beds - . Resim Bads

_lsotope sample Ist nd _ ard ___Is TAd T -

Sample Wt

Analysis {q) 13.67 50.0 0.0 49.6 19.5

Sample Wt.,

Field {q) 13.67 427.0 469.9 16]1.8 147.0
k-40 158.84(38.00) 362.95(362.95) <1D24.38 318.17(203.87) 191.10(86.29)
Co-60 <4.43 <76.43 <39.00 «36.89 <8.23
Cs-134 <5.15 <84,5h <45.11 <A3.04 <9.85
Cs-137 20.78{1.35} <h7.22 <34.30 <30.09 <§.62
Ri-214 5.8213.28) <123.40 «7?.36 «59.28 <14.11
Ra-226 5.65(3.14) 28.18(28.18) <70.02 <57.60 11.32(6.32)
Ra-278 <18.45 <293.78 <171.04 <144.65 «34.,2%
Th-228 <8.05 <117.85 <70.92 <58.90 <15.14
4-235 <18.59 <303.60 «171.04 <147.72 «35.28
U-234 <d44,02 <h53,31 <413.99 «438.48 <8217
Am-241 <9.09 <131.35 <f15.9% <69.57 «17.20

* Indicates standard devialion cannot be determined,

Tatal Dissolved

fotal and
Dissolved Particulate
_PpCijliter pCifliter
4 61> 6.51*
<0.848 «<D.872
<0,564 <0.992

g.11a(0.0072)  0.110{0.0072)
0.031(0.0L7} 0.031{0.017)

0.21% 0,24%
<2.87 <3.50
«1.39 «1.43
<3.47 ¢3.57
«8.39 <B.62
<1.64 <1.69
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TABLE D.3. ({contd)

FHASE 2
STATION: BC-3 4127179 Water Yolume Filtered: 148.8 liters
Particulate Total Dissolved
TTters Dissolved pCiftotal sample e . Total and
pCi/total Algminum Oxide Beds e WesTn Beds — . Dissolved Particulate

Isotope samp te Tst nd ¥ Tst | Znd Jrd _pCiftiter plifliter

Sample Wt.,

Analysis (g) 13.76 50.0 50.0

Sample Wt.,

Field {q) 13.76 41,0 188.0
K-40 396.84(61.64)  206.39(206.39} 38,35(38.35}) 1.68* 4,31+
Co-60 <11.74 <140.24 <11,47 <1.0¢ <l 10
Cs-134 12,27 <160.5 <13.18 ¢1.17 <1.25
€s-137 6.76(2.64) <113.3 <9.96 <0.83 0.045{0.0i8)
8i-214 <17.61 €233.73 <17.30 <l,69 <1.81
Ra-226 5.90(5.12} <226.67 <16.73 <1.64 0.040(0.034)
Ra-228 <490,99 <551.2% <44,56 <4.00 «4.28
Th-228 <17.61 <223.15 <@5.94 <167 <1.79
U-235 <42.93 «582.12 <49.44 <424 «4,53
U-238 <92.19 <1243.62 «138.18 «8.29 «9.91
Am-241 <19.54 <259,31 «25.57 «1.91 «2.05

* indicates standard deviation cannot be determined.
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STATION: BC-4

4/26/79

TABLE D.3. (contd)

PHASE 3
Water Yolume Filtered: 274.0 liters

FiTters _ Dissolved pCiftotal sample Total
pCiftatal AlTumTnum Oxide Beds ] Resin Beds Dissolved
__1sotope sample Tst T Ied T TR T Tst ™~ Tnd Trd pCifliter
Sample Wt,,
Analysis (g) 16.30 50.0 50.0 s0.0 48.5 49 .50 50.0
Sample Wt.,
Field (g} 16.30 431.0 433.5 435.0 180.4 171.6 186.0
K-10 414.18(56.24) 386.61(298.88) <927.69 <974.40 295.86{105.71) 223.94(141.14) <f827.62 4, 05*
Ca-60 <9.89 <37 .50 <33.81 <)6.98 <9.92 <1%9.79 «1?7.13 <0.80
Cs-134 <11.02 <42 .87 <41.14 «43.94 <12.63 «25.17 <49.58 <0,96
(s-137 <7.29 <28.88 <28.61 <29.15 <7.94 <14.93 <12.99 <0.64
8i-214 <15.24 «64.65 3.90(3.90) «64.82 1.26{1.25}) 9.37(9.37) <h7.85 0.065+*
Ra-226h <14.80 <B2.93 3.90(3.90) <63.08 1,26{1.28) <32.64 <65.99 0.023*
Ra-228 <38.14 <160.76 <149.99 <156.17 <42.39 <B0.33 <162.35 <3.36
Th--228 <15.63 <66 ,81 <64.16 <68.71 <18.30 <35.41 <66.54 <1.43
-235 <38.96 <167.66 <155.6) <164.87 <43.48 <BZ.98 <166.46 <31.49
U-238 «82.32 <387.04 <374.11 <191.44 <102.11 <196.17 <376.53 <8.16
Am-24] «17.28 <8017 <76.73 <81.35 <20.93 <39.75 <79.97 <1.69

* Indicates standard deviation cannot be determined.

Total Dissolved
and
Particulate
LoPCifliter

5.90%
<0.05
<1.01
<0.67
0.065*
0.073*
<3.51
<1.50
<3.66
<8.53
<1.77
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TABLE D.3.

(contd)

PHASE 1
STATION: 8C-4 4127479 Water Yolume Filtered: 276.3 liters
_Particulate Total Uissalved
“FiTters _Dissolved pCi/total sample Total and
pCi/total __ATimTnum Txide Beds _ ReésTn Beds B ~ Dissolved Particulate

_lsotape sample ISt " Znd . ard Ist n ____rd pli/fliter pCifliter

Sample Wt.,

Analysis (q) 14.69 50.0 46,2

Sampie Wt.,

Field (gq) 14,69 410.0 212.3
K-40 278.88(90.93)  291.97{293.%7) 579.58(130.14) 3.16* 1,17+
Co-ED <16.75% <«A5.69 <1?2.31 <0.355 <0.415
C5-134 <17.19 «93.07 <14.85 <0.390 <0.452
Cs-137 c17.38 <66 .83 4.03(3.18) 0.015(0.012} 0.015(0.012)
Bi.-214 <24.83 <141.45 2.55(2.55) 0.00092(0.0092) 0.0092{0.0092)
Ra-276 «24.74 R5.35(44.78) 2.56(2.55) 0.210* 0.210%
Ra-228 <58.91 348,09 <52.6% c1.45 <]l .6k
Th-228 <75.56 18.54(37.77) «22.72 0.139{0.137) 0.139(D.137}
4-2135 <64.93 ¢359.99 ¢<51.29 <1.50 ¢1.71
L-238 «118.23 «774.90 <125.04 «31.26 <3.76
Am-241 «28.50 <157.45 «25.90 <0.665 <{).768

* [ndicates standard deviation

cannat be determined.
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TABLE D.3. (contd)
PHASE 3
STATION: BC-4 4428479 Water ¥olime Filtered: A424.0 liters
Particulate Total Dissolved
TTters o . B ___Dissalved pCiftotal sample Total and
pCi/total ATum Tnum UxT3e Beds . ResTn Beds Dissolved Particulate
_lsatope _ _ sample Ist __Ind” T Tst Znd Ird pCifliter plifliter
Sample Wt,,
Analysis (g} 13,563 50.0 50.0
Sample Wi.,
Field {g) 13.63 397.0 164.5
K-40 342.25{40.21}) <1730.92 258.27(143.61) 0.609(0.339) L.42+%
Co-60 <5.25 <65.11 <19.90 <0.200 «0.213
Cs-134 <6.19 <B80.99 <23.36 «0.246 «0.261
Cs-137 9.94(1.20} <57.17 «17.11 <« 175 0.0234{0.00283)
8i-214 3.07(3.04) «118.31 <35.86 «0.364 0.00723(0.00717)
Ra-226 <9.0 <114.73 <34.87 <0.353 <0.374
Ra-228 «20.99 <286.63 <BB .67 <0.885 <0.935
Th-228 0.67{0.67}) <120.69 <18.82 <0.376 0.00158[0.00158)
U-235 <22.08 «299.34 <86.20 <0.909 <0.961
u-238 <51.66 682,84 <203.98 <2.09 <2.21
Am-24] <10.67 <149.27 <42 .61 <0.453 0,478

* Indicates standard deviation cannot he determined,
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STATION: CC-1 4126479
_Particuiate

“Filters

pLiftotal

_isotope | samie

Sample Wi,

Analysis (q) 13.5%

Sample Wt,,

Field (g) 13.5%5%
K-40 286.85(137.80)
Lo-B0 <4.77
Cs-134 <5.57
Cs-137 <1.66
Bi-214 <7.95
Ra-226 «?.72
Ra--228 <19,92
Th-228 0.93(0.93)
U-235 <19.65
1-238 <46 ,88
Am-241 <9.58

PHASE 3

Water Volume Filtered;

TABLE D.3.

193.1 liters

(contd}

T T Elumlnom Txide Beds

411.0
330.03(330.03)}
<90.01
<96.17
<69.46
<142 62
73.57{41.51})
<339.49
28.77(28.77)
«363.74
<764 .46
<163.17

* Indicates standard deviatlon cannat be determined.

Tetal Dicsclved

Dissolved pCiftotal sample . Total and
_ o " Hesin Heds . gissalved Particulate
_dnd T Ad At dnd Ird _pCifliter pLifliter
50.0 26.0 46.0
464 .8 155.7 18%.0
«971.43 26.47(26.47) 419.58(184.45) 4.02* 5_50*
<39.97 <57.30 <28.92 <1.12 «1.14
<44.62 <61.03 <32.51 <l.21 <l.24
<30.21 <40.95 «22.87 <0.847 <0.R67
<65.54 <87.97 9.64(9.64) 0.0499(0.0499) 0.0499(0.0499)
<h3,.68 <85.48 <47.82 0.381{0.21%) 0.381{0.215}
<165.00 <716.42 <1213 «<4.36 <A _47
<67.40 <57.04 <53.87 0.149(0.149} 0.154*
<164, 58 <219.54 <lz2.28 4,51 <4.61
<3R6.25 <476.44 «289.17 «%.92 <10.17
«A1.34 «150.72 <60.10 <2.36 <«2.11
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STATINH: CC-1

_lsotope

Sample Wt
hnalysis [

Sample Wt
Fietd (g}

K-10
fo-60
Cs-134
Cs-137
8i-214
Ra-226
Ra-228
Th-228
U-235
1-238

Am-241

4427179

Particulate

FiTters

pCiftotal

__sample
16.

16.
272.90(8t.

<15,

<18
<1t

24,
«23.
<hl.

<M

<hl

<135.

<58,

* Indicates standard daviation cannot be determined.

40

10

25

.3
.53

60
94
1

.60
.99

96
7l

84)

TABLE D.3.

PHASL 3
Water Yolume Filtered: &§72.7 liters

(contd)

Dissolved pliftotal sample Total
ETuminum Oxide Reds Restn Beds Dissolved
D . T M X A TR TId T TR T peidbiter
50.0 7.4
404.9 162.0
433.24({265.21) 141.91{117.61) 1.00*
<31.58 <15.39 <0.082
<19.78 <17.98 <0.100
<25.10 <11.66 <0, 064
50.21(26.32) <26,4] 0.0877(0.0460)
48.59(25.51) «25.60 0.0848(0.0445}
<137.6¢ <h?.53 <0, 350
<57.50 <28.51 <0,1%0
<137.67 %65.29 «(.354
#326.35 <155.20 <0.841
<66.81 «31.59 <0172

Total Dissolved
and
Particulale
__BCifliter

1.48+
<.109
«0.132
«0.0A43
0.0877{D.0A6N)
0.08A8{0,0445)
<0.156
«<0.193
<0.463
¢1.08

<0.274
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STATION: CC-3

_lsotope

Sample Wt.,
Analysis (g}

Sample Wt.,
Field {q)

K40
£o-60
Cs-134
£s5-137
Bi-214
Ra-226
Ra-27R
Th-228
u-235
U-238

Am-241

121479
_Particulate
HUSE
plijtotal

16.12
£13.26({56.10)
¢7.21
<8.12
6.96(1.82}
<12.28
<11.90
€29.34
2.87({2.87)
<'R.6%
«h9.64

«14.22

TABLE D.3. (contd)

PHASE 3

Water ¥olume Filtered: 628.4 liters

U .-..Dissolved pCistota) sample - Total
ETuminum OxTde Teds Resin Bads Dissolved
PR 1 2N R v IO 1D 1 SR T SRS 71511
50.0 50.0
343.0 267.0
«2493,561 680.85{175.15) 1.083(0.279)
121,47 «19.49 «0.274
<136.86 ¢23.76 <0.,256
«97.61 ¢16.02 0. 173
«202.71 35,24 «0.379
<196.88 <34.18 <0. 368
119,33 «88.11 <f). 855
<190.71 <37 &5 <{).163
<5078 <a7.81 <0.937
<1094.17 «203.99 <2.07
<220.8% <42.99 «{1.420

* Indicates standard Jeviation cannot he determined.

fotal Dissolyed
and
Particulate
BCHViter

1.90*
«0.,236
<0.269

0.0111(0.00290)
<0, 398
<0.387
<0.902
0.00457(0.00457 )
<f.982
<2.18
«N.412
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TABLE D.3.

{contd)

PHASE 3
STATION: CC-5 4126179 Hater ¥olume Filtered: 385.1 liters
Particulate
ters bissolved pCiftotal sample Tatal
pCiftotal _ATuminum Txide Beds . Fesin Beds Dissolved
_ Isotope sample Tst o end Ird [st Znd ___ 3ro __pCifiiter
Sample Wt.,
#nalysis {g) 15.43 50.0 50.0 50.0 0.0 45,7 a6.0
Sample Wt.,
Field {g} 1543 4131.0 164 .7 470.0 180,05 175.67 188.41
K-40 416.61{37.65) 754.41(254.41} <3267.97 1983.4(1015.2) 137.92(29.17) 112.25(112.25) 331.6{182.19} 72
{o-60 <4.,78 <137.12 <141.58 <178.60 <4.14 <1B.80 «26.19 21,31
CLs-134 <5.51 <1487 ¢1?22.1 <181.42 <5.40 <20.55 <30.71 «1.32
Cs-137 <3.64 <loz.4 «121.2 1734.3{70.5) «3.78 1370 <?1.29 4,50(0.183)
Bi-714 0.82(0.82) <210.63 251,60 «272.60 <6.84 «30.19 11.49{11,.49} 0.030(D.030)
Ra-226 <7.55 «204 .44 <244 .17 107.63(84.80) <6 .66 ¢29.51 «45.03 0.279(0.220)
Ra-228 <19.13 <512.12 <547 .7H «6R2.70 ¢<17.28 «73.96 <11).54 <5.00
Th-228 «B.36 <?06_91 <165.72 410.31(93.06) <%.90 ¢32.15 <49,36 1.06{(0.241)
U-215 <19.29 «541.01 ¢<635.95 «hbB.0 <19.63 <74,31 «114.74 <5.30
11-238 <45,52 «1160.53 ¢1374.03 <1447 K0 <51.31 ¢177.43 260,66 <11.62
Am-241 <9.44 «237.48 «292 .45 <310,67 <10.44 ¢36.19 «5h.33 «2.,45

* [ndicates

standard deviation cannot be determined,

Total Dissolved
and
Particulate

__pCifliter

B,40*
<1.33
«1.33

4.50(0.183)

0.0319*

0.279(0.270}
<5.05

1.06(0.241}
<5.35
<11.73
<2.4}
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TABLE D.3. (contd)

PHASE 3
STATION: CC-5 /27419 Water ¥Yolume Filtered: 457.7 liters
Particulate Total Dissolved
1lters N __ ._._Dissolved pCiftotal sample Total and
pCiftotal o Aluminum x7ge Beds - . _FesinBeds ~— T Dissolved Particulate
1sotope sample 15t “Ind 3rd —TIst ond T Ird pCifliter __pEifliter
Sample Wt.,
Analysis (qg) 13.91 50.0 50.0 50.0 50,0
Sample WL.,
Field {q) 13.9t 412.0 461.0 151.0 162.2
K-40 307.13774.28) <1619.16 59,73(59.73) 205.36({57.98) 100.24{32.43) 0.798* 1.47%
Co-60 <11.58 <J6.63 <93,53 <B.76 <5.03 <0.402 <0.435
Cs-134 <15.72 <B81.564 <k04.20 <10.87 <b.98 <0.449 <0.484
Cs-137 7.61(2.98) <57.27 <¥2.23 <6.80 <4.70 <0.308 0.0166(0,0065)
Bt-214 18.08(5.98) <126.90 <149.55 <13.74 <9.08 <0.654 1.0395(0.0131}
Ra-226 17.53{5.81) <123.19 <145,38 <13.29 «B.76 <0.635 0.0383{0.0127}
Ra-228 <55.08 <297.AA <360.68 <32.47 <21.74 <1.56 <l.58
Th-228 <27.67 <120.30 <150.48 <19.13 <12.98 <0.663 «0.712
u-235 <56.7% «312.30 <374.57 <40,32 <25.79 <1.65 <1.77
t1-238 <118.10 <hh7 .44 <795.36 <107.51 <71.21 €3.59 <1.85
Am-241 «75.04 <139.26 <275.4¢ <20.08 <13.30 <0.980 <1.03

* Indicates standard deyiation cannot be determined.
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STATION: (C.6 4126179
Particulate
FiTters
pCiftotal
_lIsotope = __samle
Sample Wt.,
Analysis (qg) 14.1
Sampin Wt.,
Field (q) 14.1
K.-40 301.46166,69)
Co-60 <10.94
Ls-134 <12.61
Cs-137 «B.B7
Bi-Z14 <18.61
Ra-226 <18.0%
Ra-728 <45 .83
Th-228 9.08({4.67)
#-%35 45,83
1-238 <98.00
Am-241 <?0,30

PHASE 3
Water Y¥nlume fFiltered:

TABLE D.3.

710

(contd)

titers

" Kluminym Oxide Oeds

— Ist Znd

50.0 50.0
I98.0 a424.0
<A55.68 <1619.68
<13.03 <75.90
<19.40 <B4.3R
<26.67 <58.51
<58.51 <123.81
56.91 <120.47
<142.48 <307.87
<60.89 «122.11
<144 .47 <317.5R
<345_86 <GT8.40
«73.23 <1162

33.

_ Missolved pCi/total sample Total
Resin Beds Dissalved
S L st T d T T T G Tter
s0.0 50.0 50.0
446.0 167.51 169.7%

0{3%.0} <567.86 <497 .48{155.53) 0,754
<57.0% «21.94 <23.,41 <0.301
<65.12 <?7.14 <26 .83 <0.345
<46.83 <18.09 <18.24 <0.239

<101.69 <39.70 <40.41 <0.518
<98.57 <38.53 <39.22 <0.503

<256,45 <100.00 <92.20 <1.28
<i03.92 <41.54 «43.13 <0.529
<252.88 <96.15 <101.03 <1.30
<593,18 <224 .48 <734.31 <2.95
<170.87 <46.57 <48.05 <0.612

Total Dissolved
and
Particntate
_.pCijliter

1.18*
<0.316
<0.3683

«Q.252
<0.544
<0.52¢9
<l.34
0.0129{0.0066)
«1.36
3,09
«0.611



g5°ad

TABLE D.3. ({contd)

PHASE 3
STATION: CC-6 Af27479 Mater Yolime Filtered: 526.2 liters
Particylate
FiTlers e B _ __Dissalved pCi/total samole R Total
pCiftotal ATumTnum Dxide Beds o Hesin Heds o Dissolved

[sotope __sample _ st Ind Ird Tst Znd rd _pCiftiter

Sampte Wt,,

Analysis (1) 121 50.0 50.0 50.0 50.0

Sample Wt.,

Field (aq) 14.1 472.5 471.0 189.8 188.76
K-40 417.92{50.06) 161.43{164.43) 285.44(285.44) 176.89(45.36)  445.47(125.71) 2.04%
Co-60 <721 <33.47 <76.62 <7.78 <15.10 <0.272
Cs-134 <8.30 <49.61 <f2.94 <10.06 «17.55 <0.304
Cs-137 <6.01 <31 .66 <59.78 <6.45 «11.70 <0,208
Bi-214 <11.B9 34.02{?5.99} <125.88 <12.24 14.91(9.63) 0.0920*
Ra-226 <11.53 33.08(25.52} <122.29 <11.96 14.53{9.2%) 0.0905*
Ra-228 <30.03 <177.66 <298.91 <30.75 <66.25 <l.0%
Th-228 <13.24 «17.49 <118.72 «<17.08 «?7.75% <0.458
U-235 <29.19 <igl. 9 <312.38 <35.30 <65,31 <1.13
u-238 «69.23 <432.34 <715.70 <94.52 <149 .88 <2.65
Am-241 <14.38 <87.8¢ 10).04({31.15}) <13.02 <3l 0.192({0.0542)

* [ndicates standard deviation cannot be determined.

Total Dissolved
and
farticulate
__pCifliter

7.83*
<0.285
<032
¢0.220

0.0930*

0.0905*
<l 15
<0,483
<1.19
<2.78

0.192{0.0592)
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STATION: (CC-6 5128179
_Particulate
TiTeers
pCiftotatl

_Isotope =~ __sample

Sample Wt,,

Anatysis (g) 15.49

Sample Wt.,

Field (q) 15.49
K-40 263.64(63.51)
Co-60 <12.44
Cs-134 «12.86
Cs-137 «B.47
Bi-214 «17.97
Ra-276 ci7.35
Ra-2?28 <44 .30
Th-228 <17.97
U-23% <44 61
§-238 <36.50
fm-241 21,07

* [ndicates standard

TABLE D.3. (contd)

PHASE 1
Water Yolume Filtered: 456.6 liters

Tetal Dissolved

~ - ___Dissolved pCi/total sample Total and
T KTuminum Ox7de Beds Resin Beds Dissolved Particulate
I T L. I (- St S T Ird pLifliter pCifliter
50.0 50.0
350.0 168.1
<1571.50 218.53(53.12) 0.479(0.11F) 1,06+
<7560 <%.41 <0,186 <0.213
<85.05 <10.93 <0.210 <0.238
<5A,45 <8.91 <0.148 <0.166
123,20 <1%.80 <0.304 <0,344
42.35(32.90) <15.30 0.093({0.072} 0.093{0.072})
«296.10 <At .86 <«0.740 «0.837
<120.05 «21.52 <D.310 <0.349
<305.90 <12.03 <0.762 <0). 860
«654.50 <119.35 «1.70 <1.90
<137.90 <23.20 <0.153 <0.399

deviations cannot he determined.



L5870

TABLE D.3. (contd)

PHASE 3
STATION: (Cf-9 4/29{19 Water Yolume Filtered: 350.6 liters
Particulate
FiTters . ___ Dissolved pCi/total sample _ e Total
pCiftotal e . FKtumInum Dxide Beds . Resin Beds ™" . Dissglved
__lsotope __ sample Tt TG Tard T —Tst Tl . 3d pCifliter
Sampie Wt_,
Analysis (g} 14.6 50.0 43.2
Sample Wt.,
Field (g} 14.6 421.0 252.9
K-40 257.98(90.08) <B879.89 715.71(215.72}) 1.99{0.60)
Co-60 <17 .67 <36.71 <27.57 «0.177
Cs-134 <17.67 <4D.42 <32.37 <0.202
Cs-137 <13.20 «21.37 <22.76 <0.139
Bi-214 <26.13 <59. 36 <16.53 <0.295
Ra-226 <25.40 <57.68 <45.27 <0.286
Ra-228 2.91{2.91) <149.46 <117.85 <0.743
Th-228 <26.57 «61.05 <5007 <0.309
U-235 <66.58 «149.03 <117.09 <0.740
U-230 <144.98 <349,85 <270.60 «1.73
Am-241 <29.3% <731.68 <57.11 <0.365

* Indicates standard deviation cannct be determined,

Total Bissolved
and
Particulate
__pCifliter

201
<0.227
<0.252
<0,176
<D.367
<0.357
0.00R1(0.0081)
«0.383
<0,925
«7.13

<0.446
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STATION: £C-11 4729479

_Partlculate

TiTters
pCiftotal

_lsotope = __sample

Sample Wt.,

Analysis {y) 14 .98

Sample Wt_,

Fiald (q) 14,98
K-40 201.03(62.52)
Co-&0 <11.10
Cs-134 <11.62
C5-137 <0.09
BY-214 <156.93
Ra-776 <16.48
Ra-278 <41.94
Th-228 <16.78
U-235 <A42,24
u.23a <91.38
Am-241 <19.0?

TABLE D.3. (contd)

PHASE 3
Water ¥olume Filtered: 3I07.2 liters

fotal NMissolved

Dissulved pCiftotal sample Totat and
__ ATumTnum DOxi-Je Teds e Resin Heds Dissolved Particulate
Y O Fd T T TSt T T Ad T T Ied T pCifTiter pCiftiter
50,0 50.0 0.0 53.0 50.0 46.69
a16.0 421.0 421.0 155.9 173.4 157.0
<1876.16 <1903.50 <BA4.07 371.04(154.50} <195.94 70.66(70.65) 1.456*% 2.12*
82,37 <A6.29 <36.38 <23.07 <8.84 <20.41 «0, 850 <G.8B7
<3.02 <100,67 <40.61 «27.91 <13.53 «25.75 <0,999 <«1.04
<64.90 «70.22 ?7.50 <17.62 <B.67 <16.17 <0.677 «0.704
<145,60 <143.40 <59.64 <37.26 <16.99 <37.68 <1.46 ¢1.51
<141.44 <139.17 <57.95 <36.17 <16.47 <36.58 <1.4] ¢1.47
<348.19 <343.90 ¢150.17 <1M.18 <15.89 <93.26 <3.54 <3.68
<139.36 <137.90 <Bl.34 42,72 <42.72 <24,28 <1.47 <l.52
<356,93 <367.16 <149.74 <95.10 <45.95 <92.32 <31.66 <3.80
</61.20 <tik.09 <351.51 <224.,50 <127.10 «215.09 <A.10 <8.40
¢159.74 <163.70 <74.03 <47.08 74,97 <«43.96 <1.70 <1.76

* Indicates standard deviation cannot be determined,



TABLE D.4.

STATION: BC-1

Sampie Weight,
Analysis {gms)

Sample Weight,
Field (gms})

Sr-90

Pu-238
Pu-239, 240
Am-241
Cm-244

Concentration of Radionuclides in the Channel Bed Sediment of
Buttermilk and Cattaraugus Creek Sampling Stations. Results
of radiochemical analysis of alpha and beta emitter. Values
in parentheses are one standard deviation of the propagated
counting error. T

PHASE 3 - FIELD PROGRAM

* Sample lost or accidentally destroyed,

STATION: EB

Sample Weight,
Analysis (gms)

Sample Weight,
Field {gms)

Sr-90
Pu-238
Pu-239,240
Am-241

Cm-244

4/29/79

* Data missing.

4126479
Radionuclide Concentration - Bed Sediment
pCi/fgm
Sand Siit Clay Composite
82.0 19.61 *
471.43 19.72 0.78 491,93
0.040{0.014) 0.031(0.016) 0.040
0.0014(0.0005) 0.0006{0.0006) 0.00136(0.0005)
0.0022(0.0004) <0.0007 0.0021(0.00038)
0.0013(0.0007) <0.,003 (.0012(0.00067)
0.0061(0.0011) <0.0007 0.0058(0.00105)
Sand Silt Clay Composite
39.07 37.3 25.0
* * *
1.56(0.12} 0.753(0.074) 0.081{0.038)

0.011(0.002)

0.008(0.002)
0.028(0.006)
<0.0002

0.0045(0.0003)
0.004(0.001)
0.031{0.009)
<0.0002

D.59

<0.0001

0.027(0.015)
0.016(0.014)
0.023{0.007)



STATION:

Sample Weight,
Analysis (gms)

Sample Weight,
Field (gms)

Sr-90
Pu-238
Pu-239, 240
Am-241
Cm-244

FC/EB

* Data missing.

STATION: FC-1

Sample Weight,
Analysis (gms)

Sampie Weight,
Field (gms)

Sr-90
Pu-238
Pu-239, 240
Am-241]

Cm-244

TABLE D.4.

(contd)

PHASE 3 - FIELD PROGRAM

4129179
Radionuclide Concentration — Bed Sediment
pCi/gm
Sand Silt Clay Composite
50.0 50.0 7.5
r k.1 r
0.330{0.049) 0.389(0.041) 2.04(0.51)
<0.0001 0.0008(0.0001} 0.007(0.002)
0.158{0.026) 0.0026{0.0005) 0.016(0.003)
0.245(0.091) <0.0019 0.101(0.016)
0.077(0.042) 0.010{0.006) 0.0084(0.0068)
Sand Silt Clay Composite
50.0 22.4 12.2
566.0 155.0 12,2 733.2
<0.,00027 0.579(0.085) * 0.125(0.018}

0.710(0.105)
0.785(0.113)
0.118(0.021)
<0.008

0.0034(0.0001)
0.0038(0.007)
0.017(0.009)
0.012(0.005)

* Sample lost or accidentally destroyed.

D.60

0.023(0.004)
0.010(0.003)

*

*

0.548(0.081)
0.605(0.0872)
0.0944(0.018)
0.0025(0.0011)
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TABLE D.4. (contd)

PHASE 3 - FIELD PROGRAM

STATION: FC-1 4129779
Radionuctlide Concentration - Bed Sediment
pLi/gm
Sand Sample

Coarse Sand Medium Sand Fine Sand Composite Silt Clay Composite
Sample Weight,
Analysis {gms) B88.78 8.5 1.75 10.0 3.2
Sample Weight,
Field (gms? 389.0 120.0 57.0 566.0 155.0 12.2 733.2
Sr-90 1.18{0.038) 3.34(0.137) 1.73(0.216) 1.69(0.0766) 2.20(0.094) 7.44(0.454) 1.91(0.0878)
Pu-238 0.022(0.005) 0.031(0.006} 0.009(0.003) 0.0226(0.005) 0.021(0.008) 0.027(0.006) 0.0224(0.0057)
Pu-239, 240 0.029{0.005) 0.026(0.006) <0.008 0.0255(0.0047) 0.027(0.009} 0.022(0.006) 0.0257{(0.0056)
Am-241 0.0209(0.0031} 0.049(0.020) 0.079{0.034) 0.0326(0.0097) 0.021{(0.016) 0.114(0.029) 0.0318(0.0114)

Cm-244 0.0089(0.0018) <0.0017 <0.0081 0.0061{0.0012) <0.0014 <0.0044 0.0047(0.0009}



STATION: BC-4

Sample Weight,
Analysis (gms)

Sample Weight,
Field (gms)

Sr-90
Pu-238
Pu-239, 240
Am-241

Cm-244

STATION: CC-1*

Sample Weight,
Analysis {gms)

Sample Weight,
Field (gms)

Sr-90
Pu-238
Pu-239,240
Am-241

Cm-244

TABLE D.4,

(contd)

PHASE 3 - FIELD PROGRAM

4126779
Radionuclide Concentration - Bed Sediment
pCi/gm
Sand Silt Clay Composite
85.5 10.0 0.80
383.20 15,34 0.83 399,37
0.287(0.021) 0.419{(0.054) 1.15(0.683} 0.294(0.024)

0.005(0.001)

0.005(0.001)

0.012(0.006)

0.005{(0.001)

0.007(0.001) 0.003(0.001) <0.016 0.007(0.001)
0.0047(0.0015) <«0.0064 <0.080 0.0045(0.0014)
0.0026(0.001) <0.0014 <0.018 0.0025({0.001)
4/28/179

Sand Stit Clay Composite
76.2 10.0 4.83
441.5 554.8 14.7 1011.0
0.057(0.009) 0.892(0.336) 0.145(0.120) 0.517(0.19)

<0.00004

0.0013(0.0003)
0.0122(0.0017)
0.0022(0.0008)

<0.0014
0.002(0.002)
0.017(0.014)
<0.0014

<0.001
0.007(0.002)
0.068(0.030}

<0.0029

0.0017(0.0013)
0.0154(0.0087)
0.001(0.0004)

* Sample collected in tributary of Cattaraugus Creek located about 1500 ft

upstream of CC-1

D.62



STATION: (CC-1

Sample Weight,
Analysis {gms)

Sample Weight,
Field (gms)

Sr-90
Pu-238
Pu-239,240
Am-241

{m-244

STATION: CC-3

Sample Weight,
Analysis (gms)

Sample Weight,
Field (gms)

Sr-90
Pu-238
Pu-239,240
Am-241

Cm-244

TABLE D.4.

(contd}

PHASE 3 - FIELD PROGRAM

4429/79
Radionuclide Concentration - Bed Sediment
pCi/gm
Sand Silt Clay Composite

2.22 1.0 0.1
2.25 2.01 0.12 4,38
<0.050 <0,111 9.70{6.21) 0.30{0.19)
<0.,001 0.034(0.020} <0,016 0.016{0.009)
<0.006 <0.014 <0.074 <0.012
0.110{0.056) <0.064 <0.640 0.056(0.029)
<0.0064 <0.014 <0.142 <0.014

4127179

Sand Silt Clay Composite

83.22 5.0 0.13
524,37 5.2 0.14 £29.71
<0.0013 <0.022 <0.854 <0.0013
<0.00004 <0.001 <0.023 <0.00004
0.003(0.002) <0.003 <0.108 0.003(0.002)
0.032(0.007) <0.013 <0.492 0.032{0.007)
0.0169({0.0046} <0.0028 <0.109 0.0169(0.0046)

D.63



¥a°a

TABLE D.4. (contd)

PHASE 3 - FIELO PROGRAM

STATION: CC-5 4128179
Radionuctide Concentration - Bed Sediment
pCi/gm
Sand Sample

Coarse Sand Medium Sand Fine Sand Composite Silt Llay Composite
Sample Weight,
Analysis {gms} B80.5 72.9 3.2 5.0 0.11
Sample Weight,
Field (gms? 596.25 101.¢9 3.36 701,51 6.17 0.12 707.75
Sr-90 0.019(0.006} 0.350(0.022) <0.035 0.067(0.008} 0.266(0.084) «1.01 0.0687{0.0086)
Pu-238 0.005(0.002) 0.0009{0.0003) 0.003(0.002) 0.0044(0.002) 0.004{0.002) <0.027 0.0044(0.002)
Pu-239, 240 0.002{(0.001} 0.0011(0.0003) <0.004 0.0019(0.0009) <0.003 <0,107 0.0019(0.0009)
Am-241 0.0085(0.0033} 0.0074(0.0041) «0,020 0.0083(0.0034} 0.032(0.010) <0.582 0.0085(0.0035)

Cm-244 0.003(0.0023}) <0.0002 0.048({0.045) 0.002B(0.0022) 0.0047(0.0035) <«0.129 0.0028{0.0022)



STATION: CC-6

Sampie Weight,
Analysis (gms)

Sample Weight,
Field (gms}

Sr-90
Pu-238
Pu-239, 240
Am-241

Cm-244

STATION: CC-9

Sample Weight,
Analysis (gms)

Sample Weight,
Field {gms)

Sr-90
Pu-238
Pu-239, 240
Am-241
Cm-244

TABLE D.4.

(contd)

PHASE 3 - FIELD PROGRAM

4726/79
Radionuclide Concentration - Bed Sediment
pCifgm
Sand Silt Clay Composite
g2.1 5.0 0.7
510.88 7.16 D.21 518,25
0.107(0.015) <0.02? <0.555 0.105(0.0148)
<0.00004 0.002(0.001) <0.015 0.00003(0.00001)
0.002{(0.001) <0.003 <0.070 0.002{0.001)
0.0069{0.0027) <«0.0128 0.84{0.24) 0.0071(0.0027)
0.0045(0.0021) 0.0048(0.0047) <0.071 0.0044(0.0021)
Sand Silt Clay Composite
79.5 50.0 1.0
1168.1 68.2 1.46 1237.76
0.033(0.011}) 0.011(0.011) <0.111 0.032(0.011)
0.024(0.004) <0.003 <0.003 0.023{(0.004)
0.008(0.002) 0.045(0.014) <0.014 0.01(D.003)
0.0098(0.0023) 0.0047{0.0022) <«0.064 0.0095{0.0022)
0.0033(0.0014} 0.0021(0.00150 <0.014 0.0032(0.0014)

D.65



TABLE D.4. (contd)
PHASE 3 - FIELD PROGRAM
STATION: CC-11

Radionuclide Concentration - Bed Sediment

pCi/gm

Sand Silt Clay Composite
Sample Weight,
Analysis (gms) 79.3 50.0 1.0
Sample Weight,
Field {gms} 520.24 340.3 5.26 865.8
Sr--90 0.028{0.007) <0.002 <0.111 0.017(0.0042)
Pu-238 0.002(0.001) <0.0014 <0.003 0.0012(0.0006)
Pu-238,240 <0.0002 <0.0003 <0.014 <0.00038
Am-241 0.0058{0.0041) 0.0036(0.0031) <0.064 0.0049(0.0037)
Cm-244 0.0239(0.0049) 0.0025(0.0015) <0.014 0.0153(0.0035)

D.66



TABLE D.5. Radionuclide Concentration in the Suspended Sediment of Buttermilk
and Cattaraugus Creek Sampling Stations. Results of radiochemical
analysis of alpha and beta emitting radionuclides. Values in
parentheses are one standard deviation of the propagated
counting error. =

PHASE 3 - FIELD PROGRAM
STATION: BC-1* 4/26/79

Radionuclide Concentration - Suspended Sediment

pCi/gm

Sand Silt Clay Composite
Sample Weight,
Analysis {gms) 0,03 2.56 0.28
Sample Weight,
Field (gms) 0.05 2.62 0.32 2.99
Sr-90 <3.70 0.646(0.583) 2.21(1.71) 0.802(0.69)
Pu-238 <0.10 0.011(0.006} 0.029(0.027) 0.013{0.008)
Pu-239, 240 <0.467 0.020(0.008) <0.048 0.018(0.007)
Am-241 <2.13 0.105(0.061) 1.18(0.23) 0.22{0.08}
Cm-244 <0.473 0.067(0.038) <0.049 0.06(0.03)

* Data not presented graphically.

STATION: BC-1 4j27179
Sand Silt Clay Composite

Sample Weight,
Analysis (gms) 1.43 25.0 7.0
Sample Weight,
Field (gms) 2.89 50.12 7.12 60.13
Sr-90 <0.078 0.093(0.034) <0.016 0.08(0.03)
Pu-238 <0.002 <0.0001 <0.0004 <0.00023
Pu-239, 240 <0.010 0.0024(0.001) <0.002 0.0019(0.0008)
Am-241 <0.045 <0.003 <0.010 <0.0059
Cm-244 <0.010 0.0139(0.0049) 0.041(0.02) 0.02(0.01)

D.67



TABLE D.5. (contd)

PHASE 3 - FIELD PROGRAM

STATION: BC-1* 4728179
Radicnuclide Concentration - Suspended Sediment
pCi/gm
Sand Stlt Clay Composite

Sample Weight,
Analysis {gms) (.61 13.12 4.62
Sample Weight,
Field (gms) 0.65 13.22 4.72 18.59
Sr-90 1.47{0.688) 0.093(0.047) 0.323(0.163) 0.20(0.10)
Pu-238 0.0095{0.0081) <0.0002 <0.001 0.0003(0.00028)
Pu-239,240 <0.023 <0.001 <0.003 <0.0023
Am-241 D.51(0.41) 1.47(0.24) 12.06{5.52) 4,13{1.59)
Cm-244 0.37{(0.30) 1.16{0.20) <0.003 0.84(0.15)
* Data not presented graphically.
STATION: FC-1/1*  4/26/79 {AM)

Sand Silt Clay Composite
Sample Weight,
Analysis (gms} 0.49 25.0 25.0
Sample Weight,
Field (gms) 0.66 71.95 26.27 g8.83
Sr-90 5.03(1.04) 0.452{0.033) 1.18(0.04} 0.68(0.04)
Pu-238 0.073(0.063) 0.002(0.001) 0.003(0.001) 0.003(0.001)
Pu-239, 240 <0.029 0.003(0.001) 0.003(0.001) 0.003{0.001)
Am-241 <0.131 <0.0026 0.102(0.011) 0.03(0.003)
Cm-244 <(0.029 0.046{0.023) 0.0429(0.0067) 0.05(0.02)

* Data not presented graphically.

0.68



TABLE D.5.

(contd)

PHASE 3 - FIELD PROGRAM

STATION: FC-1/2* 4/26/79 (PM)
Radionuclide Concentration - Suspended Sediment
pCi/gm

Sand Silt Clay Composite
Sample Weight,
Analysis (gms) 0.91 12.12 1.0
Samp le Weight,
Field (gms) 0.91 12.37 3.97 17.25
Sr-90 2.70(0.984) 0.505(0.036) 0.514(0.507) 0.62(0.20)
Pu-238 0.013{0.008} 0.005{0.001} <0.003 0.004{0.001)
Pu-239,240 <0.015 0.003(0.001) <0.014 0.002{0.0007)
Am-241 <0.07 0.021(0.,006) 0.30(0.18) 0.08({0.05)
Cm-244 0.34(0.14) 0.004{0.0024) 0.105(0.081) 0.04(0.03)
* Data not presented graphically.
STATION: FC-1/3* 4/27/79 (AM)}

Sand Silt Ctay Composite
Sample Weight,
Analysis {gms) 0.40 25.5 22.5
Sample Weight,
Field {gms) 0.49 55.30 22.81 78.60
Sr-90 * 0.296(0.029) 1.28(0.051) 0.58{0.04)
Pu-238 0.016(0.009) 0.004(0.001) 0.004(0.001) 0.004(0.001)
Pu-239,240 <0.035 0.003(0.001) 0.003{0.001) 0.0029(0.00099)
Am-241 *k <0.0025 0.106(0.032) 0.03{0.01)
Cm-244 *k 0.0038(0.0025) <0.00063 0.0026(0.0018)

* Data not presented graphically.
** Sample lost or accidently destroyed.

D.69



STATION:

STATION:

FC-1/4

Radionuclide Concentration - Suspended Sediment

Sample Weight,
Analysis (gms)

Samp le Weight,
Field (gms)

Sr-90
Pu-238
Pu-239, 240
Am-241

{m-244
FC-1/5*
Sample Weight,

Analysis {gms)

Sample Weight,
Field (gms)

Sr-90
Pu-238
Pu-239,240
Am-241

Cm-244

* Data not presented graphically,

TABLE D.5.

{contd)

PHASE 3 -~ FIELD PROGRAM

4727779 (PM)

pCi/gm
Sand Silt Clay Composite
1.0 25.0 4.2
0.99 48. 86 21.23 71.08
0.633(0.338) 0.445(0.031) 4.38(0.279) 1.63{(0.11)

0.011(0.005)

<0.0001

0.035(0.005}

0.01(0.0016)

<0.014 0.005(0.002) 0.029(0.004) 0.01(0.0026}
<0.064 0.029(0.017) 0.062(0.023) 0.04(0.02)
0.087(0.057) <0.00057 0.02(0.009) 0.01{0.0033}
4128779 {AM)

Sand Silt Clay Composite
0.08 5.69 3.3
0.06 6.11 3.28 9.45
<1.39 0.328(0.063) 0.874(0.125) 0.52(0.084)
<0.037 0.004(0.002) 0.008(0.004) 0.005(0.003)
<0.175 <0.002 <0.004 0.0037
2.32(1.31) <0.011 0.072(0.017) 0.04(0.014)
<0.178 0.015(0.010)  0.0258(0.0075) 0.02(0.009)

D.70



TABLE D.5.

(contd)

PHASE 3 - FIELD PROGRAM

STATION: BC-3 4727179
Radionuclide Concentration - Suspended Sediment
pCi/gm
Sand Silt Clay Composite
Sample Weight,
Analysis (gms) 0.70 10.09 1.0
Sample Weight,
Field {gms) 0.71 14.07 2.82 17.60
Sr-90 1.44(0.52) 0.136(0.032) <0.111 0.17{0.05)
Pu-238 0.032(0.024) 0.003(0.001) <0.003 0.0037{0.0018)
Pu-239,240 <0.020 0.002(0.001} <0.014 0.002(0.0008)
Am-241 <0.091 0.017(0.012) <0.064 0.01{0.01)
Cm-244 <0.020 <0.0014 0.086(0.056) 0.01(0.01)
STATION: BC-4* 4126179
Sand Silt Clay Composite

Sample Weight,

Analysis (gms) 0.18 16.81 *k

Sample Weight,

Field (gms) 0.16 16.95 17.11

Sr-90 <0.617 0.081(0.033) 0.08{0.03)

Pu-238 <0.017 0.0008(0.005) 0.0008(0.0005)

Pu-239,240 <0.082 <0.0008 <0.0016

Am-241 <0,356 0.015{0.009) 0.01(0.01)

Cm-244 0.30(0.25) <0.0008 0.003(0.003)

* Data not presented graphically.
** No measurable amount of clay present.
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STATION: BC-4

Sample Weight,
Analysis (gms)

Sample Weight,
Field (gms)

Sr-90
Pu-238
Pu-239,240
Am-241

Cm-244

STATION: BC-4*

Sample Weight,
Analysis (gms)

SampTe Weight,
Field (gms)

Sr-90
Pu-238
Pu-239, 240
Am-241

Cm-244

TABLE D.5.

(contd)

PHASE 3 - FIELD PROGRAM

* Data not presented graphically.
** Sample lost or accidentally destroyed.

D.72

4427179
Radionuclide Concentration - Suspended Sediment
pCi/gm

Sand Silt Clay Composite
0.63 25.0 10.0
0.65 57.2 14,66 72.51
1.70(0.849) 0.055(0.022) 0.062{0.044) 0.07(0.03)
<0.005 0.0009(0.0004) 0.001{0.001) 0.0009(0.0005)
<0.022 0.0013(0.0004} 0.002(0.001) 0.0014(0.0005}
0.42(0.16) 0.012(0.003) 0.093(0.012) 0.03(0.01)
<0.023 0.0051{0.0016} 0.022(0.005) 0.01(0.002)

4/28179

Sand Silt Clay Composite
0.10 10.0 1.0
0.17 11.96 3.45 15.58
«1.11 0.133{0.044) <0.111 0.10(0.03)
<0.030 <0.0003 <0.003 <0.0012
<0.140 <0.001 <0.014 <0.0053
<0.640 0.018{0.018) <0.064 0.01(0.01)
2.06(1.18} <0.0014 ** 0.02(0.01})



TABLE D.5. ({(contd)

PHASE 3 - FIELD PROGRAM

STATION: CC-1* 4126179
Radionuclide Concentration - Suspended Sediment
pCi/gm
Sand Silt Clay Composite
Sample Weight,
Analysis (gms) 0.15 1.0 *
Sample Weight,
Field (gms) 0.15 4.11 0.23 4.49
Sr-90 <0.740 <0.111 <0.124
Pu-238 <0.020 <0.003 <0.0034
Pu-239, 240 <0.093 <0.014 <0.016
Am-241 <0.427 0.18(0.14) 0.166(0.128)
Cm-244 0.25{0.11) 0.093{0.069) 0.086(0.067)

* Data not presented graphically.
** Sample lost or accidentally destroyed.

STATION: CC-1 4127179

Sand Silt Clay Composite
Sample Weight,
Analysis (gms) 1.02 25.0 22.51
Sample Weight,
Field (gms} 1.64 89.25 22.70 113.59
Sr-90 <0.109 0.067(0.038) <0.005 0.05(0.03)
Pu-238 0.043(0.029) 0.001(0.001) 0.011(0.005) 0.003(0.002)
Pu-239,240 <0.014 0.001{0.001) 0.048(0.008) 0.01(0.002)
Am-241 <0.063 0.052{0.008) <0.0028 0.04(0.01)
Cm-244 <0.014 0.0185{0.0052) 0.0018(0.0011) 0.01{0.004)

D.73



TABLE 0.5. {contd)
PHASE 3 - FIELO PROGRAM

STATION: CC-3 4727179
Radionuclide Concentration - Suspended Sediment
pCi/gm

Sand Silt Clay Composite
Sample Weight,
Analysis (gms) 1.52 25.0 5.0
Sample Weight,
Field (gms) 2.36 36.25 8.29 46.90
Sr-90 0.392(0.264) 0.070(0.021} <0.022 (0.07(0.03)
Pu-238 <0.002 <0.0001 <0.0006 <0.0003
Pu-239, 240 <0.009 0.003(0.001) <0.003 0.002(0.0008)
Am-241 <0.042 0.0087(0.0032) 0.034{0.016) 0.013{0.005)
Cm-244 <0.0093 0.0163(0.0032) <0.0028 0.013(0.002)
STATION: CC-5* 4126179

Sand Siit Clay Composite
Sample Weight,
Analysis {(gms) 0.40 21.78 5.0
Sample Weight,
Field (gms) 0.40 21.98 5.45 27.83
Sr-90 1.41(1.09) >k 0.264(0.144) 0.07{(0.04)
Pu-238 <0.007 <0.0001 <0.,001 <0.00035
Pu-239,240 <0.035 0.0007(0.0004) <0.003 0.0006(0.0003)
Am-241 0.51(0.24) 0.071(0.014) <0.013 0.06{(0.01)
Cm-244 <0.036 0.011{0.010} <0.0028 0.01{0.01)

* Data not presented graphically.
** Sample lost or accidentally destroyed.

D.74



TABLE D.5. {contd)

PHASE 3 - FIELD PROGRAM

STATION: CC-5 41277179
Radionuclide Concentration - Suspended Sediment
pCi/gm

Sand Sitt Clay Composite
Sample Weight,
Analysis {(gms) 1.0 25.0 5.0
Sample Weight,
Field (gms) 1.16 30.8 5.55 37.51
Sr-90 <0.111 0.060(0.019) <0.022 0.05(0.02)
Pu-238 <0.003 0.0003(0.0002) <0.001 0.0002(0.0002)
Pu-239,240 <0.014 0.0023(0.0004) <0.003 0.002(0.0003)
Am-241 <0.064 0.285(0.031) <0.013 0.23{0.03)
Cm-244 <0.014 (.028(0.011) <0.0028 0.02(0.01)
STATION: CC-5* 4/28/79

Sand Silt Clay Composite
Sample Weight,
Analysis {gms) 0.8l 10.0 1.0
Sample Weight,
Field (gms) 1.02 10.62 1.33 12.97
Sr-90 3.82(2.38) <0.011 <0.111 0.31(0.19)
Pu-238 <0.004 <0.0003 <(.003 <0.00087
Pu-239, 240 <0.017 <0.001 <0.014 <0.0036
Am-241 <0.079 0.038(0.019) <0.064 0.03{0.02)
Cm-244 <0.018 <0.0014 0.073(0.048) 0.01(0.005}

* Data not presently graphically.

D.75



STATION: CC-6*

Sample Weight,
Analysis (gms)

Samp le Weight,
Field {gms)

Sr-90
Pu-238
Pu-239, 240

Am-241

{m-244

TABLE D.5,

(contd)

PHASE 3 - FIELD PROGRAM

* Qata not presented graphically.

STATION: CC-6

Sample Weight,
Analysis {gms)

Sample Weight,
Field (gms)

Sr-90
Pu-238
Pu-239, 240
Am-~241

Cm-244

4/26/79

Radionuclide Concentration - Suspended Sediment
pCi/gm

Sand Silt Clay Composite
0.35 44 .4 1.0
0.51 44,95 13.28 58.74
1.54(1.54) <0.003 <0.011 0.01(0.01)
<0.009 0.0008(0.0003} 0.0006(0.0005} 0.0007(0.0003)
<0.040 <0.0003 <0.001 0.00082
<0.183 0.0101(0.003) 0.0158(0.0085) 0.01(0.004)
<0.041 0.0016{0.0012) <0.0014 0.001(0.0009)

4727179

Sand Silt Clay Composite

0.90 10.0 1.0
1.18 16,36 2.08 19.62
3.49(0.661) <0.011 1.53(0.552) 0.38(0.10)
0.017(0.010) <0.0003 <0.003 0.001(0.0006)
<0.004 <0.001 <0.014 0.0026
<0.071 0.029(0.0068) <0.064 0.02(0.01)
0.098(0.071) 0.0088(0.0034) <0.014 0.01(0.01)

D.76



TABLE D.5.

(contd)

PHASE 3 - FIELD PROGRAM

STATION: CC-6* 4/28/79
Radionuclide Concentration - Suspended Sediment
pCi/gm

Sand Silt Clay Composite
Sample Weight,
Analysis (gms) 0,96 10.0 1.0
Sample Weight,
Field {gms) 1.03 11.89 2.52 15,44
Sr-90 <0.116 <0.011 <0.111 <0.0344
Pu-238 0.316(0,137) <0.0003 <0.003 0.02{0.01)
Pu-239, 240 0.016(0.01} <0.001 <0.014 0.001(0.0007)
Am-241 0.23(0.11) <0.0064 0.21(0.12} 0.05(0.03)
Cm-244 0.140(0.077) 0.0104(0.0081) 0.303(0.093) 0.07(0.03)
* Data not presented graphically.
STATION: (CC-9 4429/79

Sand Silt Clay Composite
Sample Weight,
Analysis (gms) 0.71 0.5 1.0
Sample Weight,
Field (gms) 0.83 5.59 1.08 7.5
Sr-90 <0.156 1.45(0.174) <0.111 1.09(0.13)
Pu-238 <0.004 <0.001 0.085{0.047) 0.01{(0.01)
Pu-239, 240 <0.020 <0.003 0.049(0.028) 0.01(0.004}
Am-241 <0.090 0.076{0.049) <0.064 0.06{0.04)
Cm--244 <0.020 0.038(0.029} <0.014 0.03(0.02}

0.77



STATION: C-11

Sample Weight,
Analysis (gms)

Sample Weight,
Field {gms)

Sr-90
Pu-238
Pu-239,240
Am-241

{m-244

TABLE D.5.

(contd}.

PHASE 3 - FIELD PROGRAM

4129179
Radionuclide Concentration - Suspended Sediment
pCi/gm

Sand Silt Clay Composite
1.36 10.0 1.0
3.71 13.37 1.84 18.92
0.568(0.249) 0.098(0.037) 1.51(0.806) 0.33(0.15}
0.019(0.017} <D.0003 <0.003 0.004(0.003)
<0.01 <0.001 <0.014 0.0040
0.086(0.045} <0.0064 <0.064 0.017{0.009}
0.057{0.032}) 0.0077(D.0056) 0.22(0.13) 0.04(0.02})

D.78
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Total
Dissolved

_pCifliter

D.278*

0.00013
(0.00011)

0,0000%95
{0.000095)

0.0tz2*

Total Dissolverd
and
Particulale
A AL LL

0.278*
0.00032*
0.000095

{0.000097}
0.0124*

TABLE D.6. Concentration of Radionuclides in the Water of Buttermilk and Cattarauqus Creek
Sampling Stations. Resuits of radiochemical analysis of alpha and beta
emitting radionuclides. Values in parentheses are one standard deviation
cf the propatated counting error.

PHASE 3

STATION: BC-! 4726179 Water Yolume Filtered: 325.5 liters

Particulate

TTers ____Dissolved pCiftotal sample

pCiftotal Aluminum Oxide Beds Hesin Beds
__Isotope  sample I ___ad e It __nd Ird
Sample Wt,,
fnalysis (g} 12.87 17.0 399.7 418.6 49.0 101.0 41.5
Sample Wt.,
Field (g) 12.87 526.0 434.0 442.0 173.6 148.8 183.0
S1-90 <0.111 ** 18.36{0.81)  21.54(1.63) 36.24{2.50) 4.32(2.28) 10.01(2.06}
Fu-23A 0.062(0.042) 0.043{0.037) <0,003 <0,003 <0.011 <0,010 <0.013
Pu-239,240 <0.014 <0.018 0.031{0.030} <0.n1% <. M9 <0.048 <0.062
Am-241 0.082(0.056) 0.286(0.047) 0.130(D.101} 0.246{0.088) 1.77{1.39} <0.218 1.53{0.43)
Cm-244 <0,0011 <0.018 0.118{0.056} <0.015 <0.05% <0.048 <0,063

* Indicates stamdard deviation cannot be determined,
** Analysis unreliable due to contamination,

0.00036
{0.00017)

0.00036
{0.00017)
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TABLE D.6. ({contd)

PHASE 1

STATION: BC-1 a4i21179 Water ¥olume Filtered: 325.9 liters

Particulate Total Dissolved

- ers Dissolved pCiftotal sample e Total and

pCiftotal T ElumTnum Oxfde Teds . - Tesin Beds Dissolved Particulate
_lsotope  __ sample TsE 7 nd Ird [st - 2nd Ird ___ _mCijliter _ pCifliter
Sampie Wt.,
Analysis (q) 14 .59 398.1 49 .42
Sample Wi,
Field (g) 14.59 409.0 161.4
Sr-90 0,111 4.31(0.837} 7.43(1.43) 0.0360+* 0.0360%
Pu-238 <0.003 <0.003 <0.010 <0.000040 <. 000049
Pu-239,240 <0.014 «.014 <0.04b «<0.000184 «0.000227
Am..241 0.18{0.12} 0.105{D.044) 0.23{0.20)} Q.00103+* 0.00152*
Cm-744 <0,014 <0._014 <0.046 <0.000184 <0.000237

* Indicates standard deviation cannot be determined,



18°Q

TABLE D.6. (contd)

PHASE 3
STATION: BC-1 4/28/79 Water Volume Filtered: 465.6 liters
_Particulate Total Bissolved
ers Dissolved pCiftotal sample . Total and
pCiftotal - __Kluminum TxTde Beds ~ Mesin Beds Dissolved Particulate
[sotope sample ___TIst ___2nd ~3rd Tst —__Ind Ird pCifliter pCifliter
Sample Wt.,
Aralysis {g) 13.69 175.0 457
Sample Wi, ,
Field (g} 13.h4 a08.a 177.8
5r-90 <0.111 39.77(1.44) 63.20(3.09) 0.221* 0.221*
Pu-738 <0.003 <0.003 <0.011 <0.00003 <0.00004
Pu-239,240 <0.001 <0.015 <0.050 <0.00014 <0.00014
Am-241 <0.064 <0.067 <0.228 <0.00063 <0.00077
Cm-244 <0.014 0.93(0.21) «0.051 0,0020{0.0005) 0.0020*

* Indicates standard deviation cannot be determined,
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TABLE D.6. (contd)
PHASE 3
STATION: FL-141 4126479 (AM)  Mater Volume Filtered: 181.7 liters
Particulate
ers Dissolved pCiftotal sample
pCiftotal ETuminum Oxfde Beds Fesin Beds _
[sotope sample Tst Znd Jril Ist Znd Ird
Sample Wt.,
Analysis (g} 16.53 477.9 420.8 427.0 50.0 47.6 49.9
Sample Wt.,
Field {g) 16.53 182.0 425.55 442.0 162.2 iga.1 182.5
S5r-90 21.7{0.91%) 1422.6{37.8) ok 499.6(13.2) b 70.04(3.04} 144 .8(5.19})
Pu-238 <D.003 <D.003 <0.003 <0.003 «0.010 <D.012 <0.012
Pu-239,240 0.026(0.012) 0.119{0.049) <0.014 <0.014 <0.045 «<D.054 «<(}. 054
Am-241 <«3.004 <D.065 <0. 065 0.11(0.03) 0.67(0.45) <0.25 «0.29
Cm-244 <0. 0009 <0.014 <0.014 0.019(0.013) 0.72(0D.45) «).0R5 <{,058%

* Indicates standard deviation cannot be determined.

** Sample lost or accidently destroyed,

Total
Dissotved
JpGifliter

11.76*
<0.000237

0.000655
{0.000270)

0.00429*
0.00407*

Total Dissolved
and
Particulate
_pLifliter

11,88+
<0.000253
0.000798*

0.00429*

0.00407*



TABLE D.6. (contd)

PHASE 3

STATION: FC-142 4126479 [FN)  Mater Yolume Filttered: 45,4 liters

£8°0

_Particulate Total Dssolved
Tters _.__Dissolved pCi/total sample Total and
pCi/total ElumTnum OxTde Beds ~~ "~ 7 o ___ Resin Beds o Dissolved Particulate
_lsotgpe = sample Ist __Ind _ o drd Tst n Ird pLifliter pCifliter
Sample Wt.,
Analysis [} 12.86 jae.s 419.6 49.6 45.7
Sample Wt.,
Fleld (g} 12.86 398.0 416.0 157.2 174.80
Sr-90 6.48(1.09) 641,9(17.1)  237.0(5.40) <0.111 <0.111 19.36* 19.50%
Pu-23A «0.003 <0.003 «0.083(0.025) <(.01Q <0.011 0,00183 0.00183
{0.00055) (0.00055)
Pu-219,240 <0.014 <0.014 <0.015 <0.044 <0.054 «(,00280 <0.00211
Am-241 <0.004 <0.066 0.134(0.039) 0.44(0.27) <0.245 0.0126% 0.0176*
Cm-244 0.20(0.12) <0.014 <0.015 <0.045 «0.054 <0,00282 0,0044
{0.0076)

* Indicates standard deyiation

canpot be determined,
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TABLE D.6.

(contd)

PHASE 3
STATION: FC-1/3 4727179 (AM)  Mater Yolume Filtered: 212.0 liters
Particuiate Total Dissolved
'_' ers - ____Dissolved pCiftotal sample . Total and
pCiftotal ATuminum Uxide Beds o ResTn Heds Oissolved Particulate
Lsotope sample —Ist T T d - A £ Znd Ird pCifiiter pCifliter
Sample Wt.,
Analysis [g) 16.0 423.8 393.0 50.0 50.0
Sample Wt.,
Field {g) 16.0 432.0 405.6 185.0 156.0
Sr-90 10.57(0.605) 1022.9(27.2) 1210.5(32.2) 791.8{27.3) 381.1(11.0) 16.07 16.12*
Pu-238 0,003 <0.003 <0.003 0.026(0.023} <0.009 0.00012 0.00012
(0.00011) {0.00011)
Pu-239,240 0.043{0.037) «0.014 <0.014 <0.052 <0.044 «0.00058% 0.00020
(0.00017)
Am--241 0.18{0.11) 0.20(0.15) <0.066 0.82(0.78) <0.200 0.00451* 0.00566*
Cm-244 0.061{0.039) 0.19(0.12}) <0.014 <0.052 1.05(0.60} 0.00585* 0.00614*

* Indicates standard deviation cannot be determined,
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TABLE D.6. (contd)

PHASE 3
STATION: FC-1/4 427779 (PM)  Water ¥nlume Filtered: 120.4 liters
Particulate Total Dissolved
ers e Dissolved pCiftotal sample Total and
pCistotal ATuminum Oxide Beds ) Res{n Beds Dissolved Particuiate
Isotope sample IsE Znd __3rd Tst Znd 3rd pCifliter pLifliter
Sample Wt,,
Analysis {(g) 14.78 136.6 442 .0 48.36 50.0
Sample Wt.,
Field (g} 14.78 345.0 265.0 165.4 152.,4
5r-90 6.17(1.05) 847.2(22.5) 506.0{11.5) 107.6(3.85) 20.25(2.58) 12,30 12,.35»
Pu-238 <0.003 «0.003 <0.003 <0.010 <0.009 <0,000208 <0.000233
P1t-239,240 0.022{0.020) <0.014 <0.015 <0.048 <0,043 <0.000997 0.00018
{N.000166)
Am-24]1 0.143(0.091) 0.097{0.039) 0.37{0.11) <0.218 1.22(0.97) 0.0140% 0.0152+
Cm-244 <0.014 <0.014 <0.015 «<0.018 <0.043 <0.000997 <0.00111

* [ndicates standard deviation cammot be determined.
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TABLE D.6.

. Resin Beds -
Zod T ard

Total Bissolved

PHASE 3

STATION:  FC-1/5 A¢281719 [AM) Water Volume Filtered:

Particulate

FiTters
pCiftotal _ " ATuminum Oxide Beds
Isotope sanple Ist Znd

Sample Wt.,
Anralysis (g) 13.67 a0a.n 452.4
Sample Wt.,
Field (g} 13.67 427.0 469.9
Sr-90 2.9{0.5) A94,3(24.0) 1058.2{34.5)
Fu-238 <0.008 0.152{0.031) <0.003
Pu-239,240 <0, 005 0.016(0.010) <0.015
Am-241 <0064 <0.067 <0.066
Cm-244 <0.014 <0.01%5 <0,015

* Indicates standard deviation cannot he determined.

Total and
Dissotved Particulate
pCifliter pCifliter

14.09*% 14,11+
0.000803 0.000803

{0.000164) {0.000164)
0. 000085 0.0000485

{0.000053} {0.000053}

<0.00281 «(0.00314
<0,000623 <0.000697
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TABLE D.6. (contd)

PHASE 1
STATION: BC-3 427479 Water ¥Yolume Filtered: 12R.8 liters
Particulate Total Dissolved
T FiTters Dissclved pCi/total sample Total and
pCiftotal ATuminum OxTde Beds _ Restn Beds Dissolved Particulate
}sotope sample Tst end Trd 1st ng rd pCifliter nCifliter
Sample Wt.,
Analysis {g) 11.76 422.0 50.0
Sample Wt.,
Field {g) 13.76 441.0 188.0
Sr-90 31.49{1.16) 214.5(5.92) 69.3(3.53) 19.1* 1.93%
Pu-218 <0._003 0.043{0.029} «0.011 0.0002% 0.00029
{0.00019) {0.00019)
Pu-219,240 «0.014 <0.015 0,053 <0.000457 <0,000551
Am-241 <0.064 0.195(0.065} <0.241 <0.0011 0.00131
(0.000437) (0.000427}
Cm-Z44 0.135(D.077} «0.015 <0.053 <0.000457 0.00021
{D.00052)

* [ndicates standard deviation cannot he determined.
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TABLE D.6. (contd)
PHASE 3
STATION: BC-4 4126479 HWater Yolume Fittered: 224.0 liters
Particulate Total Dissolved
ers Dissolved pCiftotal sample Taotal and
pC1ftotal ATuminum Tx1de Beds Resin Beds Dissolved Particulate
Isotope sample 5 Znd Ird Tst end Jrd pCifliter pLifliter
Sample Wt.,
Analysis {q) 16.3 421.5 411.5 q19.5 48.5 49.5 50.0
Sample Wt.,
Field (g} 16.3 431.0 433.% 435.0 180.4 173.6 186.0
Sr-90 1.19(1.09) 2.82{0.809) <0.117 ** 81.51(4.30) 56.40(2.76) 475,4(13.9) 2.75% Z.16%
Pu-238 «0.003 «0.004 0.344(0.086) 0.173{0.055) <0.011 «0.011 «0.011 0.00231+ 0.00231*
Pu-239,240 <0.014 <0.013 <0.015 <0.015 <0.051 «0.049 «0,052 <0.000871 <0.000933
am-241 <0.064 1.06{0.08) 0.29(0.15)  0.095(0.056) «D.238 0.42{0.29) 0.27(0.21) 0.00953* 0.00953*
{m-244 «0.014 0.020(0.015) <0.01% <Q.015 <0,053 <0,050 0.19{0.14) 0.00094* 0.00094*

* Indicates standard deviation cannot be determined.
* Semple lost or accidently destroyed,
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TABLE D.6. (contd)

PHASE 3
STATI{ON: BC-4 4427119 Water ¥olume Filterad: 275.3 liters
Particulate Total Dissolved
ers s Dissolved pCiftotal sample Total and
pliftokal ATumTnum OxTde feds Resin Beds Dissalved Particulate
Isntope __sample ___Ist ond I ) lst ___#nd Ird _PpCifliter __PpCifliter _
Ssmple MWt.,
Amalysis (g} 1469 392.3 45,7
Sample Wt.,
Field (g) 14.69 410.0 212.3
Sr-90 <0.111 76.1(2.83) 88.06(6.96} 0.596% 0.596%
Pu-238 0.050(0.040) <0.004 <0.014 <0.00006% 0.00018
{0.00014)
Pu-2319,230 «(.014 <0.017 «0.064 <0, 000293 «0. 000344
Am-241 0.29(0.09) 0.88{0.18) <0.294 0.00318 0.00123*
{0.000651)
Cm-244 <0.014 <0,015 0,055 <0.000290 <0.000340

* Indicates standard deviation cannot be deterinined,
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TABLE D.6. (contd)
PHASE 3
STATION: BC-4 4128179 Water Valume Filtered: 4724.0 liters
Particulate
ers I ____Dissolved pCiftotal sample . Total
pCiftotal B “ATumlnum OxTde Beds L Fesin Beds Disselved
1sotope sample Tst Znd Ird I=t Znd Ird _PpLifiiter
Sample Wt.,
Analysis {g) 13.63 384.0 50.0
Sanpte Wt.,
Field (g} 13.63 397.0 164.5
$r-90 1.46(0.52) 164.4(4.49) 172, 1(11.7) 1.147>
Pu-238 <0.008 0.020(0.020) <0010 0.000047
{0.000047)
Pu-2139,240 0.0079(0.0056) <0.014 «0.046 <0.00014
Am-241 0.170{0.163} <. 066 0.48(0.33) 0.00112
(0.00078)
Cm-244 <0.014 0.34(0.23) .47 0.000B0
(0.00057}

* Indicates standard deviation cannot be determined.

Total Dissolved
and
Particulate
__BCiftiter

1.151*

0.000047
{0.000D47)

0.000019
{0.000013)

0.00153*

0.00000
{0.00057)
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PHASE 3

STATION: CC-1 4(26/7% Water Volume Fittered:

Particulate

Mers i .

pCi/total T T Riminum Oxide @eds T
_lsotope ~ sample Tst Znd
Sample Wt.,
Analysis (g} 13.55 389.4 44z.8
Sample Wt.,
Fleld (g} 13.55 411.0 164.8
Sr-90 <0.111 12.5R(0.884) 11.42(0.601)
Pu-238 <0.003 0.045(0.027) <0.003
Pu-239,240 <0.014 <0.015 <0.015
Am-241 0.215(0.092) <D.0RA 0.140{0.102)
m-244 <0.014 «0.01% 0.059{0,044)

* [ndicates standard deviation cannot be determined.

TABLE D.6.

_Dissnlved pCiftotal sample

(contd)

- Total
e Fesinfeds - Dissoived
st I Td T T rd . _pCifliter
46.0 46.0
156.7 189.0
9.09(1.56) 0111 0.171*
<0.011 <0017 0.00023
{0.00014)
<0.047 (1,058 <0, 00070
«0.217 <0263 0.000725
{D.000528)
0.22{0.14) <0.058 0.00144+

Total Dissolved
and
Particulate

_._pCi/liter

0171+

0.00023
{0.00011)

<0.00077

0.00184*

0.00144*
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TABLE D.6. {contd)
PHASE 3
STATION:  CC-1 812711719 Water VYalume Filtered: G572.7 liters
Particulate Total Dissalyed
iTters Dissolved pCiftotal sample Total anid
pCi/total ATuminum Tixide Beds Resin Beds Dissolved Particulate
!sotope sample Tst Ind I st Znd Ird pCifliter __prifliter
Sample Wt.,
Analysis (g} 16.4 390.1 47.8
Sample Wt.,
Field {g) 16.4 a04.9 162.0
S$r-90 b 13,29{2.39) 49.01(2.29) 0.144+ 0.144>*
Pu-238 <0.003 <0.003 «0.01 <0.000023 <0. 00003
Pu-239,240 <0.0008 0.062{0.052) <0.047 0.00011 0.00011
{0.00009) {.00009 }
Am-241 0.21{0.11) <0.066 0.46(0.25) 0.000803 0.00117+
{0.000437)
Cm-244 <0.014 {0.17({0.13) <0.048 0.00030 0.00030
{0.00023}) {0.00023)

* Indicates standard deviation cannot he determined.
#* Sample lost or accidently destroyed.
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TABLE D.6. ({contd)

PHASE 13
STATION: CL-13 4;27179 Water Yolume Filtered: £28.4 liters
_Particulate Total Rissolved
ftars Dissolved pCiftotal sample Total and
pCi{total AlumTnum Dx7dé Beds Resin Beds Dissolved Particulate
[sotope sample Tst end Ird TsE Znd Ird _PpCifliter __pCifliter
Sample Wt.,
Analysis (q) 16.12 127.5 500
Sample Wt,,
Field (g} 16.12 343.0 267.0
Sr-%0 <0.111 47.48(1.37) b 0.067¢ 0.0676
{0.00218) (D.00218)
Pu-218 <0.003 «0.003 <«0.016 <0, 60003 <0, 00004
Pu-239,240 <0.014 <0.015 «.07% <. 00014 «0.00017
Am-241 0. 064 0.644(0.051) «0.342 0.00102 D.00102
(0.00008) {0.00008)
Cm-244 «0.014 <0.015 <0.076 <f.00014 <0.00017

* Indicates standard deviation cannot be determined,
& Sample lost or accidently destroyed.



¥6°Q

STATION: C{-5 4126179
_Particulate
FiTters
pCiftotal
_Isotope  sample
Sample Wt.,
Analysis (g} 15.43
Sample Wt.,
Field (g} 15.43
Sr-90 3.47{1.15)
Pu-218 0.008(0,008})
Pu-239,240 0,014
Am-241 0.356({0.099)
{m-244 <0.014

PHASE 1
Wator Yolume Filtered:

KT D e Beds

Tt LT
38¢.2 439.2
413.0 464.2

LiJ ik
0.111{0.067) <0.003
<0.015 <0.015
b 0.181(0.068}
e <0.015

* Indicates standard deviation cannot be determined.
** Sample lost or acctdently destroyed.
**k Analysis unreliable due to rontamination,

TABLE D.6. (contd)

M5 .9 diters

. Dissolved pCiftatal sample e Total
- T Fesin Beds o Dissolved
TT3rd T TSt Znd Ird pCifliter
454 .4 80.0 45,67 46.0
470.0 180.05 175,57 188.41
21.73(1.07) 67.59(2.66) 17.28(1.81) 35.29{4.06) 0.420*
<0.003 «0.011 <0.012 <N,017 0.000288
{0.000174)
<0.014 <0.050 3. 054 <0.057 «0._00053
0.0R4(D.037) 1.48(1,13) «D.246 <. 2h2 0.00453
<0.014 <0.051 <0.,055 <0,058 «0, 00080

Total Dissolved
and
Particulate

__.pClftiter

0.429*
0.00031+

<0,00057
0.00545*
<0.00054
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TABLE D.6.

(contd}

PHASE 1

STATIDN: CC-5 4427179 Water Yolume Filtered: 457.7 liters

Particulate Total Dissolved

ers Dissolved pCiftotal sample Total and
pCiftota) ATuminum Ux ide Beds : KesTn Beds o Dissolved Particulate
Isvtope sample Tst Ind Ird Ist Ind Ird pCifliter __pCifliter

Sample Wt,,
Anatysis (g) 13.91 393.0 441.5 50.0 50.0
Sample Wt.,
Field (g} 13,91 412.0 463.0 151.0 162.2
5r-20 «0,11§ 49.80(1.76} 18.21(0.734) 69.71(3.113) 37.32(1.84) 0.387* 0.382*
Pu-738 <0.003 <0.003 <0.002 <0009 <0.010 <N.000055 <0, 000061
Pu-219,240 <0.014 <0,015 <0.015 <0.042 <0.046 <0.00026 <0.00029
Am-241 «0.064 0.38(0.19}  0.111(0.048) 0.17(0.13) «0.212 0.00144* 0.00144%
tm-244 <0.014 <0.015 <0.01% <0.043 <. 047 <0.00026 <0.00029

* Tndicates standard deviation

canngt he determined,
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TABLE D.6. {contd)

PHASE 3

STATION: CC-A 4176479 Water Yolome Filtered: 703.1 Titers

Particulate Total Dissolved

iers . _._Dissolved pCiftotal sampte Tatal and

pCiftotal “ATuminum Txide Teds —___Fesin Beds - Dissolved Particutate
_lsotope ___ sample __1st _d T3 T Ast T dd T T 3ed T pCidliter  pCifliter
Sample Wt,,
Analysis (q) 14.1 85.0 408.0 473.4 50.0 50.0
Sample Wi,
Field {q) 14.1 398.0 474.0 4450 167.51 169,79
Sr-90 $.73{0.671) 38.50{1.29) 36.27{1.20} 33.03(t.11) 131.8{4.61) 99.33{3.69) 0,482+ 0,296+
Py-238 «<0,003 <0003 0.165(0.041) 0.056(0.047) <0.010 <D.010 0.00031* 0.00031*
Pu-239,240 <0,014 <0.014 <0.015 <0,015 <0.047 <0,048 <0,00020 <0.00022
Am-241 <0.00% <0.066 <0.067 <0.067 0.36{0.29) 0.29{0.26) 0.00092* 0.00092+
Cm-244 0.0049(0,0040) <0.014 <0.015 <0,015 0.23(0.16) <0, 048 0.00032 0.00033*

{0.00023)

* Indicates standard deviation cannot be determined,
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TABLE D.6. (contd)
PHASE 2
STATION: (C-8 4121179 Water ¥olume Filtered: 526.2 liters
Particulate Total Dissolved
ers Dissolved pliftotal sample Total and
pCiftotal ATumTnum OxTde Beds o “ResTn Beds Dissolved Particulate
1sotope sample Tst Znd Td 1st Znd rg pCifliter pCifiiter
Sample Wt.,
Analysis (g} 14.1 450.2 401.5 50.0 §0.0
Sample WL,
Field (g} 14.1 472.5 421.0 i89.8 188.76
Sr-90 1.89(0.560) 31.77(1.97) 33.90{1.11) 91.23(3.91) 57.01(3.12} 0.407* 0.310*
Pu-238 <0.001 0.406{0.169) <0.003 «0.011 «(1.011 0.00077 0.00077
(0.00032) (0.00032)
Pu-239,7240 <0.014 0.029{0.019) <0.015 <0.053 <0.053 0.09006 0. 00006
(0,00004) {0.00004)
Am-24] «<0.064 <0,067 <0.067 «(,243 1.5{(1.0) 0.0029 0.0029
{(n.0019) {0.0019)
Cm-244 <0.014 <«0.015 <0.015 «f), 054 <0.054 <0.00076 «0.00029

* Indicates standard deviation cannot be determined,
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STAT{ON: CC-6 4/28179
_Particulate
2rs
pCiftotal
_ lsotope sample
Sample Wb,
Analysis (g) 15.49
Sample Wi.,
Field (g} 15.49
Sr-40 6.96{0.576)
Fu-238 <0.003
Pu-239,240 <0.014
Am-241 <0, 064
Cm-244 <0.014

TABLE D.6. {contd)

PHASE 3

Water Yalume Filtered: 45R.6 liters

Dissolved pCi/total sample

e “TATuminum OxMde Beds Rosin Beds _
___1Ist Iad T T T ed ____1st nd
3319.6 50.0
350.0 168.1
A1.55(1.72) 77.94(3.53)
<0.003 «0.010
<0.0149 <0.047
0.58({0.15}) <0.215

0.299(0.087) <0.048

* [ndicates standard deviation cannot be determined,

Total
Dissplved
~PLifliter

0.261*
<0.00003
<3, 000}

0.0013
{0.0003)

0.00065
{0.00019}

Total Dissplved
and
farticutate
__pCifliter

0,277+
<0.00004
<0.0002

0.0013
(0.0003}

0.00065
{D.60019}
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STATION: CC-9 429779
Particulate
ilters
pCiftotal
isotope sample
Sample Wt,,
Analysis (g) 14.6
Sampie Wt.,
Field {q) 14.6
Sr-90 <D.111
Pu-2138 0.076(0.047)
Pu-239,240 <0.014
Am-741 0.35{0.31)
(m-244 «D.014

PHASE 3
Water Wolume Miltered:

TABLE D.6.

(contd)

Total Dissolved

Dissolved pCi/total sample Total and
__Aluminum Ox7de Beds = Resin Beds Oissolved Particulate
____ Ist Znd ____Ist Znd T 3rd pLi/liter pCifliter
405.0 43.21
321.0 252.9
15.76(0.691} 65.73(5.16} 0.227* 0.227*
0.475(0.078} <0.018 7.0013 0.0015*
{0.00022)
<0.015 <0.082 <D.00027 <D.00031
<0.067 «0.374 <0.0012 0.00097
(0.000RG)
«0.015 «<D.0A3 <0.00027 <0.00031

* [ndicates standard deviation cannot be determined,



001°C

TABLE D.6. ({contd)
PHASE 3
STATION: £r-11 44291719 Water Volume Filtered: 302.8 liters
Particulate
ers } Bissolved pCi/total sample Total
pLi/total ATuminum D77da Beds T Fesin Teds Dissolved
Isotope sample Tst Znd T Tst Znd 3rd pCifliter
Sample wWt.,
Analysis (g} 14,98 107.0 400.0 404.0 50.0 50.0 46.7
Sample Wt.,
Field {q) 14,98 416.0 4231.0 421.0 155.9 173.4 157.0
5r-90 1.15(0.358) i 35.57(1.36) el 63.44(5,71) 35.43(2.68) 13.45(2.69) 0.438*
Pu-224 0.071(0.035) <0,003 0.056(0.037) <0.0103 <0.009 <C.0L0 <0.010 0.00018
(0.00012)
Pu-239,240 <0.014 <0.014 <0.015 <0.015 <D.044 <0.049 <0.047 <0.00061
Am-241 0.083(0.058) 0.134(0.060) <0.068 <0.067 <0.200 0.36{0.21}) <0.215 0.00163*
Cm-244 <0.014 0.030(0.022} «0.015 N.044{0.031) <0.044 «0.049 <0.048 0.00024+

* (ndicates standard deviation ranngt be determined,
** Anatysis unreliable due to contamination,

Total Dissolved
and
Particulate

pCisliter

0.497*

0,00042*

<0.00065
D.00191+
0.00024*
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