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Abstract

Radioactivity from both Plant operations and vomb fallout was de-
tectable during the period from July 1957 through December 1957;
bomb fallout was estimated to be approximately three times greater
than during the previous 6-month period, Nonvolatile beta released
to reactor effluent streams was readily detectable in the Savannah
River, and more extensive biological sampling of the reactor efflu-
ent streams was vegun, Nonvolatile beta discharged to R-Ares seep-
age basins exceeded the previous total nonvolatile beta release to

T all Savannah River Plant seepage basins.
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introduction

Under a program established by the Du Pont Company in June 1951,
the Savannah River Plant Site and surrounding region are systeme
atically monitored for radicactivity. The regional monitoring
program accunulates information that is useful both as a measure
of the effectivenzzs cf Plant zonirols and a3 an authoritative
record of environmental conditions. This report, covering thae
pericd from July through December 1957, is one of a serles of re-
ports concerning the regionsl monitoring program at the Savannah
River Plant.

Data Reporting

Survey data were averaged for the S~-month period and compared with
the previous 6-month averages (H. G. Mealing, Jr., and J. H. Horton,
"Health Physiecs Regional Monitoring Semiannual Report " DPSP 57-25-43,
November 20, 1957).

In reporting data, "average" or "total" refers to that of the 6-
month report period, and "previous average" or "previous total" to
the average or total for the preceding 6-month period. "Maximum"
refers to the highest individual sample collected during the 6~
month pericd.

Sensitivity and Standard Deviation of Laboratory Anaiyses

The sensitivity of laboratory analyses refers to the minimum amount

of radicactivity that can be detected by the procedure. It is based
on statlstical counting errors and is influenced by the sample size,
counter efficiency, and counter bvackground. No self absorption cor-
rections have been applied. :

The standard deviatioms, calculated from splke-recovery values,
are applicable to the 6-month averages of data in the report.
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Standard i

ARaiv3ls Sample Sensitivity Deviation, % Spike Value -
Aifha Water 0.33 + 0.11 X 10™% &/m/ml 13 100 X 1072 ¢/m/m1
Mud 0.33 + 0.11 d/m/z - -
Vegetation 0.7 £ 0,06 d/m/g - -
Alr 0.026 + 0,009 % 10=1Y% Lc/cc - -
Beta Water 6.5 © 0.4 X 10735 c¢/ml . - ‘ -
Mud 6.9 + 0.4 %X 10712 o/g - -
Vegetation 3.5 + 0.2 X 10712 ¢/¢g - -
Alr 1.2 + 0.07 X 10~1% ,c/ce - -
Uranium or Water 0.4%0 * 0.13 X 1077 a/m/ml 12 100 X 1073 d/m/m1

Plutonium Mud 0.42 + 0,14 d/m/g 2C 100 d/m/g
Vegetation 0.0k + 0,014 da/m/g 14 10 ¢/m/g

Radloledine Water 9.3 + 0.4 x 10715 o/m1 19 300 X 1015 ¢/m1

0P & 25-iR*

Vegetation 0.67 £ 0.03 X 10712 ¢/g 21 20 x 10712 ¢ /g

HeArea Vegetation 1,95 + 0,07 X 10-12 ¢/g i7 60 X 10712 ¢/g
Alr 2.3 * 0.09 X 10~i% yc/ee - -

Tritium Water 1 pe/p 4 7 to 60 pc/f
* 25-mile radlus outer perimeter.
Summary
!

@ Waste Released by Plant Operations. Radiocactivity released to

the environment by stacks and effluent streams was approximstely
0.30 curie alpha, 430 curies nonvolatile beta, 90 curies radio-
iodine and 860,000 curies fritium. Appreximately 0.8 curie alpha,
2200 curies nonvolatile beta, 90 curies radioiocdine, and 2600
curies tritium wvere released to seepage basins.

Bomb Fallout. During the report period, an estimated 340 curies
of nonvolatile beta was deposited on the Plant site in rain,
while radioiodine cdeposition was estimated as 125 curies. At
least 99 percent of the nonvolatile beta and 80 percent of the
radiclodine consisted of debris from weapons tests.

Vegetation. Plutonium was detectable in four samples collected
near the Separaticons Areas; the maximum plutonium concentration
observed was 0.4 d/m/g. Bomb fallout increased average nonvola=-
tile beta concentrations by factors of 2 to 3, as compared to the
previous 6-month averages. Radiolodine from tomb falilout was
detectable tharoughout the report period, while stack released
radiclodine caused slightly higher average concentrations near

H Area than at other locations.
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Concentraticns of zliphe ir the atncsphere remained \
gu85u wveekly concentratlon covserved was 0.5 X 10714 e fec
llectec Trom ¢ Arga. MHonvolatile Deta concentrations
t all locetions beczuse of Pelicut from veapons tests. '

Decreasea stack releazses of redicicdine prcduced decreased con-
centrations of atmospneric radiolodine near the Separations Areas,
put increased bomb fallout caused incressed concentrations at
other locatioas,.
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Bomb fallout caused deposition of radicactive particles on adhe-
sive papers at various locations to increase by factors of 3.5

to 5, as compared to deposition during the previous 6-month period.
The greatest number of particles was observed during the week end-
ing September 11. .

Radioactive particles suspended in the air were numercus from
July through October (during the Nevada Weapons Tests), the maxi-
mum concentration at a single air monitoring location (1300 parti-
cles /1000 cubic meters of air) occurred at D-Area during the week
ending August 6.

Only three routine water vapor samples contained more than 1 pc/z

tritium, and the maximum concentration in routine samples was
1.6 uc/i.

The hlghest average radiation dose rate observed at the air moni-
tor stations was 1.25 mrad/24 hours at Allendale. Along the area-
perimeter fenrces the highest area average was 1l.42 mrad/24 nours
at H Area with a maximum of 1.76 mrad/24 hours at one location
near Building 211-H.

Rain Water. Alpha concentrations in rain water remained low and
the maxicmm concentration observed in g single sample was

5.2 X 107 d/m/ml in a samplie collected from Ailken Airport during
the week ending July 31. Ircreased fallout from weapons tests
increased nonvolatile beta concentrations at all locations, ob-
scuring ary effect of Plant released radiolodine., The maximum
nonvolatile beta concentration observed was 5.5 X 1072 c/ml in

a sauple collected from the 500/700 Area during the week ending
July 17; the maximum redioiodire concentration was 1.8 X 107*% ¢/ml
in & sample collected from the Talatha Gailehouse during the same
veek.

treams. Concentratlons of radicactivity in the effluents from
M, C, ard H Areas decreased, while inereased concentrations wére
opserved in the effluents from K, L, P, and R Areas. Concentra-
ticns In F Ares effluent showed ro sigmificant change. The in-
creased nonvolatile beta concentrations in the 100-Area effluent
streams were due to increased amounts of norovolatile bpeta discharged
in disassembly bYasin water, aggravated in some cases by decreased
cooling water flow during shutdowns. Incressed nonveclatile beta
concentrations were readlly detectable in water samples collected
from the Savanrsh River at locatlors downstream from Steel Creek,
Pen Branch, and lower Three Runs Creek.
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Ground wWoier. Zomb fallout caused slightly increased concentra-
ticrs of ronvolatile beta in ZW (drilled, cased) wells, whilfé
aximum concentrations from open wells imcreased to 30 X 10 c/ml.

Plant Drinking Water. Concentrations of radlecactivity in Plant
drinzing water remained approximately the same, and showed no

evidence of contamination from Plent operations or bomb fallout.

Public Water Supplies. Slight increases in unonvolatile beta con-
centrations due to bomb fallout were oObserved at several locations;
the highest average concentration was 1.9 X 107+% ¢/ml in samples
collected from North Augusta. The maximum concentration in a
single sample was 2.6 X 107%% ¢/ul.

Seepage Basins. Concentrations of radicactivity in the first
700-Aresa basin increased due to an accidental release of a small
btut unknown quantity of high ievel waste to the basins durlng
November. Increase had been observed in concentrations estimated
as less than 0.1 curie in the second basin at the end of the re-
port periocd.

Concentrations of alpha and nonvolatile beta in the TNX basin
decreased.

The average concentration of alpha in F-Area basin No. 1 remained
the same, while—-the average nonvolatile beta.concentration de-

"ecreased slightly.

Alpha and nonvolatile beta concentrations in H-Area basin No. 1
increased, while the radioiodine concentration decreased.

Seepage basins were recently constructed in all reactor areas;
R, L, P, and C-Area basins were in use during the report period.
Maximum nonvolatile beta concentrations observed in the basins
were 8.5 X 1077 '¢/ml in the R-Area basins, 2.5 X 107*° e¢/ml in
the L-Area basin, 6 X 107® c¢/ml in the P-Area basin, and

8.8 X 10722 ¢/ml in the C-Area basin. :




Survey Results

Radiocactivity Released by Plant Operations
100_AREAS

The major sources of liguid waste from the 100 Arems were the ther- b
mal shield water, purged at rates of 1 to 9 gallons per minute; and
the disassembly basin water, purged at rates of 700 to 1800 gallons )
per minute. : .

: During :
the process- improvement shutdown in L Area (September through No-
vember) cooling water flow was discontinued, and essentially

undiluted-disassembly basin water was discharged to Steel Creek,

Alpha activity, discharged in the 100 Area effluent streams was
negligible (estimated as 290 mc due to background activity in river
water), while the nonvolatile beta release increased as compared

to the previous 6-month period. A summary of the nonvolatile beta
releases 1s given below.

“Nonvolatile Beta Released in

' Thermal Shield Water, curies

Total for

Area - R P L K _C All Areas
Total 23 11 10 2 2 48
Previous Total 81 69 33 45 2 230

The decreased activity discharged in thermal-shield water resulted
from decreased amounts of thermal-shield water purged to the ef-
fluent streams. ,

Nonvolatile Beta Released in
Disassembly Basin Water, curles

: Tbtal\for

Areae » R_ P L K _C All Areas
Total 208 88#* 74 8 10 386
Previous Total 171 20 2 12 8 213

* In addition to the nonvolatile veta, approxi-
mately 65 curies of radiolodine was discharged
in P-Area disassembly basin water in July.

Fuel element failures in R, P, and L Areas caused the increases in
nonvolatile beta discharged in disassembly basin water.




Tritium released from the 100-Area stacks totaled 42,000 curies
during the report period. The maximum monthly release was 3700
curles from L Area in November. ‘

" | N N
200 ARFAS '

Stack releases of alpha, nonvolatile beta, and radioiodine from the
291 stacks decreased. Beceuse of discontinuation of canyon opera-

tions in F Area, the 291-F stack was_not monitored for.radioiodine
release. ‘

300 AREA

An estimated 16 pounds (4.9 me) of wranium was discharged from the
3500 Area to Tims Branch as compared to 360 pounds (100 mc) during
the previoua‘s-month_period.

BIoRE
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Bomb Fallout

Radiocactivity depcsited on the Plant site, estimated from results
of rain water samples and rain gage readings, is listed in'the fol=-
lowing table. -

Nonveletils Betn, - Racioicdize, ¢

July 84 40
August 28 8
September 71 33
October 131 39
November A 3
December 10 __g

Total - 335 . 125

Previous Total - 102 43

At least 99 percent of the nonvolatile beta and 80 percent of the
radiolocdine was debris from weapons tests.

Radicactivity on Vegetation

There were 850 vegetation samples analyzed for both alpha end non-
volatile beta activiiy, while 1068 were analyzed for radioicdine.
The sample locations are shown 1n figures 1 and 2.

The 6-month average concentraticons of alpha on vegetation are
listed below. '

Alpha, d/m/g
Previous
location Max Avg Avg

F Area (at l-mile radius) 1
H Area (at l-mile radius) 1
Inner Perimeter (IP) 1
Outer Perimeter (OP) 1.
25-Mile Radius (25 MR) 1
Burial Ground (at fence) 0

Twenty of the samples containing the highest concentrations of slpha
were analyzed for uranium and plutonium by TBP extraction and alpha
pulse-height apnalysis. Plutonium was detectable in four of the nine
200-Area samples analyzed by this method, and the maximum plutonium
concentration was 0.4 4/m/g in a sample collected near F Area on
October 25. No uranium or plutonium was detectable in samples col-
lected from inner perimeter, outer perimeter, or 25-mile radlus
locations. '

CEUREE
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in the following table.

Honvolatile

on vegetaticn is shown

Location

P Avez (a2t l-mile radiuz)
H Area (at l-mile radius)
Inner Perimeter (IP)
Outer Perimeter (OP)
25-Mile Radius (25 MR)
Burial Ground (at fence)

Beta, 1 X 1071% o/g
Previous
Max Avg Avg
1100 2RO 110
1800 300 110
1600 330 120
1000 260 110
2600 250 90
370 270 140

® P LOCATIONS

@ OP LOCATIONS

A 25 MR LOCATIONS |
e

ALLENDALE (]

Figure 1. Vegetation Sample Locations
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. Figure 2. Vegetation Sample Locations in F and K Areas .




The increased nonvolatile beta concentraticns were due to increased
fallout from weapons tests. The maximum concentration vwes collected
from a 25 MR locaticn =nd occurred in a sample collected on October
2; the maximum corncentrations at all locaticns occourrzd in samples
collected petween September 30 and October 25. HMonthly average con-
centrations of nonvolatile beta on vegetation are shown in Tigure 3.

Analyses of special samples collected dusing October on routes from
Wageper, S. C. to Lake View, S. C. and from Gaffney, 5. C. to Lin-
ville, N. C. showed that the radicactivity wes not confined 1o the
vicinity of the Savannah River Plant. Resulis of analyses of the
special samples are compared to concentrations of nonvelatile veta
in routine samples collected during the same period in the following

table.
Nonvolatile Beta, L X 10732 c/g

Location Date Samples Max* Avg*
F Area 10/25 12 1100 660
H Area ' 10/25 12 1100 510
Inner Perimeter (IF) 10/23 14 1000 630
Outer Perimeter (OP) 10/21 14 - 680 340
25-Mile Radius (26 MR) 10/22 14 o 840 460
Wagener to Lake View 10/189 12 1100 550
Gaffney to Linville 10/19 8 960 440

* Maximum and average concentrations in
samples collected on indicated dates.

The maximum concentraticns in the special samples occurred in sam-
ples collected at Marion, S. C. and at Linville, N. C.

The half-life of the nonvolatlile beta on vegetatlon was approxi-
mately 20 days from July through September, but after the ccomple-
tion of the Nevada weapons tests in Octobver, the half-life increased,
as shown in figure 4. '




Nonvalotile
Bela,
1 X507 ¢/

SECALE 11

F-hArea H-Areg 1P oP 25 MR

800

700

500

300

400

300

200

.loo'f"';“

YXJASONDYXJASONOYX JASONDYXJASONDYX JASONRND

i
s,

Y = July through December 1956 .
X - January through cune 1957

Figure 3. Radiocactivity on Vegetation, July
through December 1957
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Because of ccontinued decreases in stack released radioiodine, radio-
lodine analysis of vegetation from 7 Area and IP locations was dls-

continued. Results oif analyses o samples from other lccatiocns are

summarized in the followirng itable.

CJI

Radioiodine, 1 X 1072 o/g

Provious
Iocation Max " Avg AvVe
H Area (at l-mile radius) 140 19 26
Quter Perimeter (OP) 130 11 3
25-Mile Radius (25 MR) 200 12 2

The 200-H Area locations indicated decreased stack releases of
radioiodine, while bomb fallout resulted in the highest 6-moath
average concentrations ever observed at OP and 25 MR locations.
The maximnum concentration at H Area occurred in a sample collected
on August 1, and was due to bomb fallout and stack released radio-
iodine. The maximum concentrations at the OF and 25 MR locations
occurred during October and were due almost entirely to bomb fall-
out. The highest concentration in samples collected from H-Area
locations in October was 130 X 10712 ¢/g.

Comparison of results of analyses of routine samples and results
of analyses of samples collected on special sampling routes during
October showed that vEry little of the radlcolodine on vegetation
at the OP and 25 MR lccations was due to stack releases. Results
of the analyses are shown in the following table.

No. of Radiolodine, 1 X 10712 c/g

Locaticon Date Samples Max* Avg¥
H Area 10/18 10 68 35
Outer Perimeter {OP) 10/21 14 34 17
25-Mile Radius (25 MR) 10/22 14 48 17
Wagener to Lake View 10/19 18 39 15
Gaffaney to Linville 10/19 12 34 13

* Maximum and average concentrations in
samples collected on indicated dates.

The maximum concentrations 1in the speclal samples occurred in samples
collected from Linvilie, N. C. and Columbia, S. C.

RADIOIODINE IN MTLh

|
Weekly milk samples collected from Plant perimeter locations con-

tained an average of 5 X 1071° c/ml radioiodine, as compared to an
average concentration of 2 X 10°+° c/ml in samples collected during
the previous report pericd.

| SECEDY
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Radioactivity in the Atmosphere

Radiocactivity in the atmosphere was determined by counting 275 two-
inch diameter ailr filters for alpha and beta activity and 356 two-
inch diametzr silver nitrate impregnated air filters for radioiodine,
by determining by radioautograph the number of radiocactive particles
collected on 270 eight-inch by ten-inch filters and 945 eight-inch

" by ten-inch adhesive papers, and by the collection and analysis of

344 water vapor samples for tritium. Radiation dosage was deter-
mined by 1242 lonization chamber readings and 140 film badge resd-
ings. The air filters, film badges, and tritium monitors were lo-
cated at the air monitoring stations while ionization chambers

were located at the perimeters of each of the Plant areas and at
the alr monit~ring stations. Adhesive papers were located at IP
vegetation - - .ing locations, near H and F Areas, and at the 643-G
burial ground rence. The locations of Plant areas and air monitor-
ing stations are shown in figure 5.

ATMOSPHERIC RADIOACTIVITY AS DETERMINED BY COUNTING AIR FILTERS

Three days were allowed for the decay of radon and thoron daughters
before counting the rilters for alpha and beta activity.

Atmospheric Radicactivity, 1 X 10-1# pclee
Alpha Beta Radioliodine
Prev Prev Prev
Max Avg Avz  Max Avg  Ave  Max  Avg  Avz
F Area 0.5 0.1 0.2 2800 510 380 500 94 150
H Area 0.3 0,1 0.1 1800 380* 270 64O 110 390
LoQ Area 0.3 0.1 0.2 2200 460 360 280 g 54
Talatha Gate House 0.3 0,1 0.1 2300 4o 360 280 sS4 Lo
Willlston Gate House 0.3 0.1 0,1 2900 520 350 230 La 41
300/700 Area 0.4 0,1 0.2 2800 520 320 310 53 k5
Duntarton Fire Tower 0.2 0,1 0.1 2300 450 300 230 42 27
Waynesboro 0.4 0,1 0.1 2600 460 370 230 43 30
Alken AlrTport S 0.3 0.1 0,1 1400 410 310 . 1lo%  20% 27 ,
Allendale 0,2 0.1 0.1 900 360%* 210 130% 28 21
Bush Fleld - - - - - - 140%  2u* 31 .
Langley - - - - - - 180% 27¢ 24
Barnwell : - - - - - - 220 56 22
Williston - - - - - - 320 Ls 29

Sardis - - - - - - 180 35 -

# Accuracy of results doubtful becauss of difficultles
with sampling equipment,

The greatest concentrations of beta and rad101od1ne in the air oc-
curred during the week ending August 6.
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Flgure 5. Constant Air Monltoring Stations
and Public Water Sampling Locations




5 showed that the average half-life of the beta activity
3 7 days Tor the activity on the filters collected during
ne week “C;ug July 30 to 75 days for the aciiviiy on the filiers
collectea during the week ending Decesicer 10. Generally, increases
in stmospheric concentrations of beta activity were accompanied by
decreases in the half-life of the nétivity, indisating chat the in-
ereasel concentrations were due to freshly formed fission products

{fallout from weapons tests).

From July through October, during the Nevada weapons tests, the av-
erage concentration of beta in the air was 6 x 1072 uc/cc and the
average half-life of the material was 23 days. During November and
December, the average concentration decreased to 2 x 10-12 uec/ce
and the sverage half-life Increassed to 44 days.-

PARTICULATE FALLOUT -

Bomb fallout increased the deposition of radicactive particles at
all sampling locations, as shown in the following table.

Particles/Ft?/Wk
Previous
Location Max Avg Avg
IP ' - © 450 25 5.0
F Area 350 23 5.9
F Area (at l-mile .radius) 330 19 5.5
H Area 320 18 4.7
H Area (at l-mile radius) 300 19 4,1 .
Burial Ground Fence* 180 5 1.4 \

* Papers placed in vertical positions to
collect horizontally moving particles. ,

Eighty-nine percent of the particulaté fallout at the IP locations
occurred during three weeks of the report pericd. Forty-eignt per-
cent occurred during the week ending September 11, 26% occurred
during the week ending October 2, and 15% occurred during the week.
ending October 9. Of the particles collected during the report
veriod, 162 of the most radicactive individual particles were
counted with end-window GM counters, and decay studies were made on
60 particles. Monthly deposition of the particles, results of the
beta counts, and results of the decay studies are summarized in the
following table.

-~




Beta Activity/

SUSPENDED RADICACTIVE PARTICLES

i Particle, d/m Average

i Particles/Ft3/Wk ~— ¥ax  Avg  Half-Life, days
guly 8 2300 220 10
Auzust 6 160 67 1l
Septemoer 82 430 260 21
Oc tober 85 930 240 33
Novenper L 180 66 o6
-December 1 250 61 38

Particles/1000 Cu Meters of Air

Previous
Location Max Avg Avg
F Ares 1200 170 120
H Area 1100 130 90
Talatha Gate House 980 140 140
Williston Gate House 510 120 110
Dunbarton Fire Tower 1200 150 130
400 Ares 1300 220 110
300/700 Area 740 140 -
. Alken Airport 390 120 110
Py Allendale 530 100 120
‘ Waynesboro 600 110 20

17

Suspended  radicactive particles from bomb fallout were numerous from
July through October and the maximum concentration was observed dur-
ing the week ending August 6. Of the particles collected during the
report period, 266 individual particles were counted with end-window
GM counters and decay studies were carried out with 82 of the parti-
cles counted. Monthly average concentrations of particles in the
ailr, results of the beta counts of the particles and results of the
decay studies are shown in the following table.

Average

Particles/1000 Cu Beta Activity, d/m
Meters of Air Max Avg Half-Life, days
, July 210 1200 130 5
Avgust 280 300 89 27
September 160 - 340 100 37
October 130 310 73 70
November 49 g8 28 100
Deceumber 73 310 86 100
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- RADTATION DOSAGE

Mrad/24 Hrs
) Previous
Location Avg Avg

H Area 1l.42 1.15
P Aresa 1.38 Q.83
L Ares 1.37 0.90
300/700 Area 1.32 0.99
R Area 1.32 0.92
K Area l.28 0.84
Allendale . 1.25 1.13
Dunbarton Fire Tower  1.25 1.08
TC Area 1.21 0,82
F Ares l.18 0.98
Aiken Alrport 1.17 1.18
C Area 1.17 0.80
400 Ares . 1.15 0.78
Talatha Gate House 1.14 0.84
Waynesboro 1.08 1.02
Williston Gate House 1.086 0.81

. The highest radiation dose recorded at a single location in H Ares
- was 1.76 mrad/24 hours at a location near the Building 211-F facil-
‘ < 1ty. 'The highest-radiation level indicated-by film badges at any
. . air monitoring station during any two week sampling period was
20 mr.

TRITIUM IN ATMOSPHERIC WATER VAPCR

Tritium in atmospheric water vapor was monitored by the analysis of
weekly samples collected by pumping air through sillca gel columns,
Of 344 routine water vapor samples collacted by this method, only

3 samples contained more than 1 uc/f. Samples collected from
langley during the weeks ending September 10 and October 15 contain-
ed 1.1 pc/f and 1.3 uc/4, respecitively, and a sample collected from
the Dunbarton Fire Tower air monitoring station during the week end-
ing October 7 contained 1.6 uc/ﬂ. A special sample collected ai a
location l~ miles from H Area during the week ending July 24 con-
tained 3.3 uc/ﬂ the. highest concentration absgerved during the re=-
port period.
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Radicactivity in Rainwater
The results of anzlyses of 188 weekly rainwatar samples collected
&t the air meonitoring stations shown in Tigure 5 are summarized in

the following table. '

Alpha, Nonvolatlle Zera, Radigicdine,
1 X 1073 d/m/=l 1 X 10715 o/ml 31 X 107%2 ¢/ml

No. of ) 2rev Prev Prev

Locaticn Samples ﬁ;ﬁ i‘ii i_g_f_ Max Avz &g_ Max :_5 _&15_
Area 19 2.6 1,7 2.2 1500 530 280 620 1ua 230
H Area 19 3.1 1.4 2.5 2000  55¢C 316 750 180 350
305/700 Area : 20 4,1 2.1 2.6 5500 950 320 1700 230 71
Talatna Gate House 20 2.5 1.0 1.7 2800 450 240 1800 280 73
Williston Gate House 20 3.3 l.7 1,8 3700 450 280 1500 230 170
Dunbarton Fire Tower 19 1.8 1,1 1.2 1800 s50 320 1300 270 U9
300 Area 20 2.6 1,3 1,2 1800 46¢ 450 1700 280 305
Alken Airport 19 5,2 1.3 1.3 2600 540 180 680 180 2%
Allendale 19 1,9 1.0 1.6 1800 360 93 1lo0o 220 18
Waynesboro 21 1.6 0.8 1.3 1800 490 340 1200 170 151

The maximum alpha concentration at the Aiken Airport occurred in &
sample collecited during the week ending July 31. Less than one-
tenth of the alpha in the sample was extractable with TBP.

The maximum nonvolatile beta concentration at 300/700 Area and the
maximun radioiodine concentration at the Talatha Gaie House occurred
in samples collected during the week ending July 17 and were due %o
bowh fallout.

Radicactivity in Sireams

Water samples were collected weekly Trom the locations shown in
figure 6. Mud samples were collected monthly at the same locations
except at the Savannah River location No. 10, where weekly samples
were ccllected; and at the TNX efflusnt, where mud was not sampled.
A total of 972 water samples and 265 mud samples were analyzed for
alpha and nonvclatile beta activiiy. Of these, 108 water samples
and 195 mud samples were analyzed For uranium and/or plutonium by
TBP extraction. Monthly water samples collected from A, R, C, P,
L, and K- Area effluents and weekly samples collected from the
Savannah River at location No. 10 were analyzed for tritium. (All
of the 75 samples analyzed for tritium contained less than 1 uc
H-3/f.) Resulis of other analyses are summarized in the tables on
pages 21 to 27.
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Radlicactiiviity in Water

Alpha, lonvolatile zeza,

1 x 1072 &/n/m 1 X 10°1° ¢/ml

Prev Prev

Location Max Avg Avg Max Avg Avg
1 6 4 3 35 16 10

2 45 8 | 24 430 74 670

3 S 3 5 45 15 i3

3 5 3 3 54 18 iz

Radicactivity in Mud
Nonvolatile Zeta,
U and/or Pu, d/n/g 1 x 10722 ¢/o

Prev Prev
Locaticon Max  Avg Avg Max Avg  Avg
L . 54 29 34 12 8 16
2 130 76 320 290 150 820
3 58 37 41 38 1 13
4 69 50 84 22 12 14

The maximum alpha and nonvolatile beta concentrations at location 2
(F-Area storm sewer) occurred during October 17 through October 24

and were provably due to radicactivity from previocus F-Area spilils,
washed into the sewer by rain.

FOUR MILE CREEX

Radicsctivity in Waier

Alpha, Nonvolatile fete,

1 x 1073 d/m/ml 1 x 10713 c/ml

Frev Prev

Location Mgx Avg Avg ¥Yax Avg Avg
1 3 1 1 34 14 ]
a 6 2 2 300 72 180
3 7 4 6 240 30 &6
4 "3 1 2 140 40 46
S 3 1 1 110C 89 w40
6 4 2 1 13G 45 58
7 2 1 1 gh 40 54
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The increased average nonvolatile teiz concentrations at all No. 1
(control) locations were due tc bomb Tzllout. Iigher it
concentrations at these locztlons occurred in July, o
QOctober, coincident wit: the depositi

bomb fallout nonvolatile bheta in rainw

o
&
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ter.

TIMS BRANCH

Radicactivity in Water

U and/or Pu, Monvolatile feta,
1 x 107° &/ L X 107%% o/ml
Prev Prev
Location Max Avg Avg Max  Avg Avg
2 4200 350 290 2300 280 180
3 320 74 1800 910 130 310
4 300 41 -- 220 30 100
5 53 20 81 84 27 35

Radicactivity in Mud
Nonvolatile Beta,
U and/or Pu, &/m/g 1 x 10712 o/

Frev Prev
Location Max Avg Avg Max Avg Avg
2 3400 2300 1800 550 290 240
3 5500 930 3800 110 78 310
4 400 202 320 28 19 23
5 280 140 100 20 10 12

The increased concentrations at location 2 (700-Area effluent) had
no noticeable effect on concentrations downsiream, as location 2 is
separated from Tims Branch proper by a large swampy area. The maxXi-
munt alpha and nonvolatile beta concentrations at location 2 occurred
in a sample collected during the week ending November 14 and were
due to natural uranium released during the cleaning of an autoclave
in Building 773-A.

The decreased concentrations at locations 3 and 4 were because of
decreased amounts of uranium discharged from the 300 Area, while
the slight increase in U and/or Pu in mud at location 5 probably
resulted from previously discharged uranium washing downstream.




Radicactiviyy in Mud
, Nonvolatile Seia,
U or Pu, &/m/g 1 x 107*2 ¢/g

| } Prav Trev
B Location Mex Avg Avg: Max Avg Avg
% i 34 14 18 13 8 ]
o 2 180 38 32 17 1 18
i 3 38 29 58 10 3 7
i 4 35 12 3 8 7 8
\ ! 5 24 18 18 47 14 34
" 6 86 27 25 29 15 7
] 7 87 26 12 23 11 10

The maximum nonvolatile beia conceniration in water at location 5
(C-Area effluent) occurred in a sample collected aon October 24, dur-
ing a charge and discnarge shutdown of thne C-Ares reactor. The
‘ half-life of the nonvolatile beta in water at location 5 ranged

from 5 days to 80 days, with a weighted average half-life of 22 days.

‘ ] PEN BRANCH
Radiocactivity in Water
‘ s Alpha, Nonvolatile Beta,
| _ 1 x 1072 &/m/ml 1 x 10715 o/mi
i Prev Frev
‘ ’ Location Max Avg Avg Max Avg Avg
i 1 3 1 1 79 21 11
: 2 4 1 1 15,000 750 150
j 3 3 1 1 2,800 230 ilo
f Redicactivity in Mud
r ) Nonvolatile Beta,
| ._Alpha, d/m/g 1 x 10712 /g
‘ : Prev Prev
Location Max Avg Avg Max Avg Avg
L 0.8 0.8 1.2 11 8 15
- 2 2.4 1.6 2.3 91 33 51
- 3 1.6 0.8 1.8 57 27 36

O

The maximum nonvolatile beta concentrations at locations 2 and 3
occurred in samples collected on December 12 during a charge and
discharge shutdown in K Area; the increased average concentralions
were due entirely to temporarily increased concentrations during
December 12 through December 18. Samples collected from both lo-
cations on December 19 contained approximately 1 x 10712 c/ml. ‘The
average nonvcolatile befa concentration at location 2 during:the re-
maining 24 weeks of the report period was .09 x 10-12 c/ml.

;
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Health Physics survey records show that of 8 curles nonvolatile

beta reieased to the strsam in disassembly besin water during the
report period, & curies were released in December. The hslfi-1life
of the nonvolatile bheta in the water samples collected from loca-

. tion 2 ranged from 5 days to 120 days, with a weighted average of

21 days,

STEEL CREEK

Radicactivity in Water

Alphra, Nenvolatile Bets,
1 x 107°% a/m/ml 1 x 107%° o/ml
Prev Prev
Location Mzx Avg Avg Max Avg Avg
1 - 3 1 1 ' 48 17 11
2 5 2 1 12,000 1,400 120
3 4 1 1 110,000 13,000 65
4 3 1 1 3,100 890 51
Radicactivity in Mud
Nonvolatile Beta,
Alpha, 4/m/g 1 x 10722 ¢/g
Prev Prev
Location Max Avg Avg Max Avg Avg
1 2.9 0.8 0C.5 12 8 7
2 2.3 1.7 2.0 220 91 35
3 3.1 1.4 1.6 130 43 22
4 2.6 1.0 1.6 85 28 24

|
Increased discharge of nonvolatile beta in disassembly basin water
from L and P Areas caused the increased concentrations at locations
2, 3, and 4. The maximum concentration at location 2 occurred dur-
ing the week ending August 29 and the maximum concentration at lo-
cation 3 occurred during the week ending September 5., Both maximum
concentrations occurred immedistely following the discharge of fail-
ed fuel elements. The concentrations at location 3 were aggravated
by discontinuation of cooling water flow from L Area in preparation
for a process improvement shutdown, and concentrations at this lo-
cation remained high until mid-November, when ccoling water flow
was resumed.

Radioiodine was detectable in water samples collected from locations
influenced by P Area after the July fuel element failures, and the
maximum radioiodine concentration observed was 2.2 x 10-1% ¢/ml in
e sample collected at location 2 from July 4 through July 11.
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LOFER THREE RUNS

Radioczctivity 1in VWeter
i

Alpra, Nonvolatile Zeza,
S 1 x 1072 d/m/ml 1 x 10°*% ¢/ml
Prev Prev
Location Max Avg  Avpy Max Avzy  Avg
1 3 1 1 38 13 10
2 3 1 1 10,000 2100 13500
3 6 1 L 780 210 70

Radiocactivity irn Mud
Nenvolatile Beta,

Alpha, d/m/g 1 x 16-12 ¢/e

Prev Prev

Location Max Avg Avg Max Avg Avg
1 1.4 0.7 0.5 13 8 8

2 2.7 1.1 1.7 870 240 130

3 1.4 0.7 0.8 32 12 12

The increased concentrations of nonvolatile beta in water at loca-
tions 2 and 3 were because of increased amounts of ncnvolatile beta
discharged in water purged from R-Area disassembly basin. The maxi-
mum concentration st location 2 occurred during the week ending
November 14 and was due to the release of relatively long half-lived
radiocactivity {approximately 120 days) from the emergency section of
the R-Area disassembly basin !

-

Rediostrontium content in the November 14 sample was 54% of the non-
volatile beta, as compared to an average rediostrontium content of
15% from August 8 through December 28.

The half-life of the nonveolatile beta ai location 2 ranged Trom S
days to 120 days, with a weighted averasge of &4 days.

TNX EFFLUERT

Radicactivity in Water

Alpha, “Nonvolatile Beta,
1 x 1072 d4/m/ml 1 x 107%° o/mi
Prev Prev \
Max Avg Avg Mex  Avg Avg H
v

6 2 7 39 17 11
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SAVANAH RIVER
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Alipha, ronvolatile Zeza,
1 x 1078 a/m/zl 1 x 10713 ¢/ml
Prev Prev
Location M¥ax  Avg Avg ¥ex Avg Avg
1 2 1 1 140 23 il
2 3 -1 1 130 23 10
3 2 1 L 130 25 9
4 2 L 1 50 27 10
5 2 1 1 110 24 18 i
6 3 i L 120 26 11 .
7 4 1l 1l 1z 27 11
8 2 1 1 810 85 27 ,
3 2 1 1 216 54 15
10 2 1 1l 180 353 14
Radicactivity in Mud
Nonvolatile Beta,
U or Pu, d/u/g 1 x 10712 c/g
Prev Prev
Location Max Avg Avg Mzx Avg Avg
L 15 10 8 41 27 2e
2 17 9 9 48 25 24
3 12 8 11 32 25 20
4 13 8 7 32 24 22
5 10 6 2 £1 31 3L
6 17 10 10 40 28 23
7 8 6 7 30 21 16
8 10 7 10 49 38 29
9 18 9 i3 12 8 10
10 45 11 10 &4 17 14

The increased nonvolatile beta concentrations in water at locations
1 through 7 were due t0 bomb fallous, while the concentraticns at
locations 8, 9, and 10 were influenced by increased nonvolatile beta
concenirations in Steel Creek and Lower Three Runs. The maximum
concentrations due to bomb fallout occurred in samples colleczed on
September S (locations 5, 6, and 7), September 30 (locations 2, 3,
and 4), and Cctover 8 (location 1). Maximum concentretions at lo-
cations 8, 9, and 10 occurred in sanmples collected on Seplember 9
and 10, and showed the combired e=ffect of increased nonvolatile beta
concentrations in Steel Creek and bomb fallout. :

|
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Radicactivity in Ground Warer

from ZW
and H Aveas), Trom cpen wells
Trom wells at the burial ground.
&ta concentrations were oOb-
en 11 samples contalned

- e

Grourd waler was monitored by analyses of water samples
wells (drilled, czsed wells
selected near operaiing areas,

Only slightly increased nonv ol
served in Z¥-well water, while

fairly large concentrations of
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Zid WELLS
Radicactivity in Water
Alpha Nonvolatile Betia,
1 x 10-2 &/m/wd L ox 10=*% ¢/ml
No. of Prev Prev
Location Samples Max Avg Avg Max Avg Avg
1 Dry - - - - - -
2 3 2 2 1 12 9 7
3 3 2 2 1 11 9 1
4 3 S 4 3 14 11 8
S 2 4 3 2 8 8 g
& 3 2 2 2 139 14 10
7 2. 1 1l 1 7 & 7
8 2 3 3 1 16 i3 6
9 3 2 2 1 8 8 7
10 2 3 3 3 13 11 9
QPEN WELLS
\ Radiocactivity in Water
Alpha Nonvolaulle Beta,
1 x 107° d/m/ml 1 x 10°*% c/ml
No. of Prev _ , Prev
Locatiou* Samples Max Avg Avg Max Avg Avg
c-1 2 2 79 84 13
H-4 4 4 3 3 79 57 a5
. K-1 2 1 1 2 320 1lso 21
K-2 2 2 2 3 76 60 33
K-8 2 3 3 3 Sl 47 27
L-1 2 3 3 2 33 31 20
L-4 2 2 2 1 41 27 is
L-11 2 3 3 1l 73 55 27
-L-15 2 1 1 1 170 120 i35
P-14 3 & 4 2 i40 120 23
P-16 4 3 2 1 57 35 40
P-19 2 2 2 2 31 24 18
R-1 2 2 2 2 33 28 14
R-3 4 2 2 2 110 80 15
R-7 2 3 2 2 340 210 23
* Leitter in locatlon number designates nearest Plant

Area, le, C-1 is near C Area.

TR
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Redicactivity in Plant Drinking Waier

Samnles of drinszing water were collected wmonthly Irom operating
areas ani cuzrierly Srom other domestic water systems. Results of
analyses of S5 samples are summarized in ithe Tcllowing table. !
Alpha Nonvolatile Beta,
1 % 10-° d/m/me 1 x 10°%° ¢/ml
. Prev Prev
Locztion Max Avg Avg Max Avg Avg i
Barricacde KNo. 2Z¥ g 7 7 14 11 13 :
H Area g <] 7 14 G 10 s
TC-1# 7 3 10 7 7 14 |
Barricade No. 4% " s S 12 1c 8 :
Barricade No. 1¥ 3 3 3 8 7 7 !
J 300/700 Area 6 3 1 7 7 7 ;
F Area 9 2 ¢ 13 9 10 {
400 Area 3 2 2 8 7 8 '
TNX 3 2 1 9 7 7 i
Classification Yards 2 1 1 9 8 8 i
Central Shops¥* 1 1 1 7 7 7 i
Pump House No. 2¥ 1 1 2 7 7 8 i
Pump House Ro. 1# 1 1 2 7 7 8 ;
R Area . 2 1 1 14 8 7 :
K Area 2 i 1 13 9 8 ;
L Area 2 1 1 9 7 7 :
P Area 2 1 1 9 8 7 :
C Area i L 1 15 10 8 !
Rarricade No. ¥ 1 1 1 7 7 7 :
Barricade No. 5% 1 1 1 9 9 8 ;
* Quarterly samples. ;

)
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Radicactivity in Public ‘Water Supplies

Samples of public drinking water were collected monthly from the 14
surrounding towns shown in figure 5. The results of analyses of 98
samples collected durinzg the report period are summarized in the
following table.

Alpha, Nonvolatile Deta,
1 x 1072 a/m/ml 1 x 10-1° c¢/ml
Prev Prev
Location ‘Max Avg Avg Max Avg Avg
Jackson 11 7 5 22 11 8
Langley 7 5 4 15 i 8
Aiken S 5 7 g 8 8 |
Bath 7 4 4 268 14 7 1
New Ellenton 5 3 2 10 B 8
North Augusta 4 3 3 26 19 9
Williston 3 2 2 8 7 7
. Barnwell 2 1 1 14 8 7
Clearwater 2 1 1 2l 13 8
Blackville 2 1 1 11 8 8
Waynesbhoro 2 1 1 15 11 7
Augusta 1 1 1 20 11 7
Allendale 1 1 1 7 7 7
Sardis 1l 1 1 Q 7 7

The slight increases in nonvolatile beta concentrations were due to
bomb fallout. MexXimam concentrations at different locations occurred
on'widely separated samwling dates; but no evidence of contamination
was observed after QJctcober. The maximum concencration in the Bath
water sample occurred in a sample collected on August 27, while the
maximum concentration in the North Augusta water sample occurred in

a sample collected on October 22. Recounts of both samples showed
that the nonvolatile beta was short half-lived (3 to 7 day half-
life).
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Radicactivity in Seepage Basins - l

700 AREGA

From July thrcugh September, weekly water samples were collecied from
basins Ne. 1 aend 2. In Qctober, sampling of basin No., 2 was discon=-
tinued, and from October through December basin No. 1 was sampled

menthly.,
Results of analyses of 29 water samples collected during the report

pericd are summarized in the Tollowing table,

Radioactivity in Water
Nonveolatile Beta,

Alpha, d/m/ml 1 % 10-*2 ¢/ml

Prev Prev

Location Max Avg  Avg Max Avg Aveg
Basin No. 1 2.9 0.8 2 600 S3 4
Basin No. 2 0.5 Q.2% 1 2 1* 3

* Three month average.

The accidental release of an unknown quantity of high level wastie
(estimated as less than Q.1 curie) %o the seepage basins in wmid-
November increased the nonvolatile beta concentration in basin No. 1
from 7 x 10~*2 ¢/ml on October 24 to 6000 x 10-*® ¢/ml on December 1i8.
The alpha concentration increased from 0.7 &/m/ml to 3 d/m/ml during

the same pericd,

THX SEEPAGE BASIN

1

]
TNX and CMX discharge waste, consisting of uranium and its daughters,
to a seepage basin which overrlows to the Savannah River swamp.

Results of analyses of 27 weekly water samples from the basin are
summarized below:

Radicactivity in Water
Neavolatile Beta,

Alpha, d/m/ml 1 x 1072 ¢/ml

Prev Prev

Max Avg Avg Max Avg Avg

24 3.4 9.4 20 3.2 7.5
EEITEY
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200-AREA SEEPAGE BASING

Each 200 Areaz has a system °of sespage basins, as shown in figure 8.

I Area. During the repcrt period, the average liquid waste input
t0 the system was 32,000 gal/day and the averags seepaps and avaporaw
tion rate was 10,000 gal/day.

Waste released to the system was collected by a proportionsl sampler
in the line to the basins and samples were analyzed for radioactivity.
Results are shown in the following table.

Waste Released in 5.3 x 10° Gallons Water

Alpha, me 240 -
Nonvolatile Beta, c 25
Radioiodine, ¢ 3

T * Estimated.

Of the radioactivity discharged to the basins, 7% of the alpha was
plutonium and 7% of the nonvolatile ‘beta was rediostrontium. ther
isotopes in the waste included natural uranium and radicactive
zirconium, ruthenium, and rare earths.

Results of analyses of 74 water samples collected from the basins
during the report periocd are summarized below. \

. Redioactivity in Water
Nonvolatile Beta,

Alpha, d/m/ml

1 x 1072 ¢/m1

Prev Prev

Basin No. Max Avg Avg Max Aveg Avg

1 61 25 25 2900 1200 1400

2 31 15 22 1500 840 1000

3 ST 30 11 5000 730 380
L
!

!
|
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Figure 8. Seepage-Basin Monitoring Wells in F and H Areas
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averzge seepage and evaporaiion rate fo ystem during
the 6-month pericd was 85,000 gzal/day.

Radicactive waste dlscharged ¢ ithe basins was sampled by a oropor-

tional sampler. Results of analiyses of these samples are shown in
the following table.

Wagte Relems=d in 2.3 x 107 Gellons Wazer

Alpha; wmec 1 \
Nenvolatile Beta, ¢ 24 [
Radiojodine,; ¢ ~ 88

Of the radioactivity discharged to the basing, 12% of the alpha was
plutonium and 3% of the nonvolatile beta was radiostroatium. Other
isotopes in the waste included natural uranium and radicactive zir-
conium, rutsenium, and rare earths.

Results of analyses of 77 water samples collected from the basins
are surmarized in the.ifcllowing table. _

Radicactivity in Water

Nconvolatils Bezta, Radiciodine,
Alpha, &/m/ml 1 x 10°%% o/ml 1 x 1072 o/ml
Basin Prev Frev Prev

No. Max Avg Aveg Max Avg  Avg Max Avg Avg

1 48 12 8 34CO0 580 370 4800 1080 80QCO
2 8 3 3 320 100 230 2500 480 S0L0
3 ) 2 5% 110 &0 100* 1300 230 IGO0

* One sample.
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ZCO-ARES ZETPAGE DAST MODUITCRING WELLS
I Area. Resulis of analyses of 74 samples are summarized belicw.
FBadicactivity in VWater
Distance Alpna, Nonvolatile Deua,
from 1 x 3078 a/m/m1 1 x 107*° ¢/ml
Dapth o Eesin, ) Prev Prov
Well Waler, 7T It Max, Avg Avg Max Avg Lvg
1 23 to 24 34 550 290 i3 82,000 40,000 4,500
2 69 to 70 3 4 4 3 ‘5,600 1,200 82
3 66 to 68 29 6 4 2 27 18 27
4 - of* 7% - - - - - -
5 17% 24 - - 6 - - 418
8 11 to 13 8 330 88 450 37,000 21,000 10,400
7 12 to 13® 43 87 54 70 27,000 13,000 16,250
8 88 {to 8B% 33 5 3 2 72 26 14
9 60 to &l* 258 4 2 1 23 24 15
10 9 to 1z% g 760 420 123 170,000 122,C00 122,000
11 88 to 70 9 3 2 5 78 42 62
12 13 to 18 29 380 190 182 110,000 52,000 44,000
13 14 to 18% S8 8 6 14 11,000 9,200 13,000

4 Area. Resulis of analyses of 73 samples are summarized below.
. Hadioactivity in YWater
Distance - Alpha, Nonvelatile Beta, Radiolodine,
from 1 X 107% d/m/ml 1 X 10719 o/mi 1% 1071% o/mi
Depth to Basin, Prev Prev Prev
Well Water, It £t Yax Ave  Avg Max Avg Avg Max Ave Avg
1 25 to 26% 24 230 200 200 15,506 11,000 17,C00 78 43 340
2 25 to 28 25 5 2 I 130 58 210
3 22 to 25 15 2 1 1 150 Lo Lo
4 21 to 2i 45 2 2 2 5if 31 30 )
5 23 to 26 i3 380 180 560G . 270,060 76,000 364,000 40,000 790Q 53,00G
6 25 to 28 ) 2 1 1 100 u6 34
T 2% to 27 66, 3 2 1 77 &1 14
8 18 0 20 i8 2 1 1 79 38 12
9 1% to 17- 78 1 1 1 60 4z 13
10 19 to 22 19 1 1 1 73 42 iz
11 15 to 19 79 1 1 1 16 42 1
# Dpy
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100-AREA ZSLEPAGE ZASIES

Seerpage basins were consiructed at all resctor areas, primarily for
tne purpose of disposing of waste discharged by undervwater vacuum
leaning of the disgssemdly taszins. During the report period, most
of the radioactivity discharged t¢ the basins was from sources other
than vacuum clezner discharge. N

R-Area. The first R-Area secepage basin was vleced in service on

June 28, 1957, and frcom July through October, spproximasely 8 curies

of nenvelatile beta was discharged from the R-Area disassembly basin
to the seepage basin. The averasze nonvelatile bets conceniration

in the seepagze basin water from July tnrough October was 5.2 X 1071
c/ml.

On November 8, during an experiment

, o mii . 'released large quantities of
nonvolatlle beta to tne water in the emergency section of the basin
as sludge deposited on the vasin floor. Analyses of water samples
collected from the emergency section of +the basin on November 8§ and
sludge samples collected on November 26 showed that the conpositiOn
of the nonvolatile beta in the water was 37% Sr, 37% Cs, 23% rare
earths and Y, 0.8% Ru and 3.6% Zr-Nb, while the sludge contalqed
?5% Zr-Nb, 10% rare eaffhs and Y, lO% Ru-Rh, and 3% Sr.

To minimize contamination of the main portion of the disassembly
basin, water ani radicactivity were discharged Irom the emergency
section of the basin to the seepage basin. A second basin was placed
in service on November 16, followed by a third basin on November 21
and a fourth basin on November 28, Discharge to the system was es-
timated as 1900 curies of nonvolatile beta and 0.3 curies alpha in
10° gallons ox water during November, and 230 curies of nonvolatile
beta in 8 x 10° gallons of water during December. These releases
contributed the greatest amount of nonvolatile beta discharged to
SR? seepage basins to date. Analysis of water collected from the
seepage basin on Neovember 13 showad that the composition of the
nonvolatile veta was 54% Sr, 14% Cs, 26% rare earths and Y, 4% Zr-Nb,
and 0.6% Ru.

Loss of water from the first basin, due to sur face outerop and leak-
age through an abandoned sewer system, caused use of this basin to be
discontinued on December 3, resulting in the backfilling of the
basin.

The maximum nonvelatile beta concentration observed in samples col-
lected from the basins was 85 X 16-° c¢/ml in a sample collected from
the first vasin on November 13. The average concentration in weekly
samples collected {rom the second, third, and fourth 0351ns during
December was 5.4 X 10°°® ¢/ml with a maximum of 8.3 X 10™° ¢/ml in a
sample collected from the fourth basin on December 13.
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Film badges expessd to radistion at the fencé around the Tirst ba-
5in showed that rzdiation levels were negligible Irom July tarcugh
Qctober, but that the aversge rzdistion lovel at five locations

from November 5 through December 31 was 400 mr/wesk. The highest
weekly radiation leval at one loeaticn was 1300 mr/wesk at the south
end of the basin during the weetr ending December =.

Pilm Lodges were lczated at the second ; toivi, and foursh besins
only during the last two weeks of the report pericd, but resulis

indicated that the highest radiaticn leval at these basins was at
the north end of the third basin. The maximum level observed at
this location was 440 mr/week,

L Area. The amount of radioaciivity discharged to the L-Area seep-
age basin was estimated to be 0.2 curies nonvolatile veta; most of
the activity resulted from the washing of purification filters at
the basin. Sampling of the basin was begua on Oectober 10, and dur-
ing the remainder of the report pericd; the average nonvolatile beta
concentratiOn in water samples collected from the bas¢1 Vas

1.3 X 107 ¢/ml. The maximum concentration was 2.5 X 10719 c¢/ml
in a sample collected on November 14.

Film badges exposed to radiation at the seepage basin fence showed
that during October radistion levels were insignificani, but Ifrom

November through December ithe everage radiation level al one loca-
tion was 550 mr/week. The nighest weskly radiation level observed
was 1400 mr/week Guring the week ending December 18.

P-Area, The first P-Area seepage basin was placed in service on
Jguly 23. 0On July 24, pumping orf water from the emergency section
of P-Ares disassembly basin to the seepage basin was begun, and
during July the basin received 22 curies of nolvolatile beta due
to failed fuel elements. A second basin was construcied and placed
in service in November. The total nonvolatile beta discharged to
the two-basin sysitem during the report pericd was 32 curies. The
average nonvolatile beta concentration in water samples collected
from the first basin during the report period was 20 X 10-1° c/ml,
with a maximum of 60 X 10°*° ¢/ml in a sample collected on Septem-
ber 5.

F1lm vadges exposed to radiation at the basin fence from August
through December showed that the hlghest radiation levels occurred
near the inlet pipe. The average radiation level at that location
was 230 mr/week with a maximum of 1500 mr during the twc-week period
from November 6 through 20.

C~Area. The C-Area seejage basin was piacel in service on December
4 and received underwater vacuum cleaner.discharge duriang tiwe re-
mainder of the report pericd. Noavolatile beta discharged to the
basin was estimated as 0.0l curie. The average concentration of
noavolatile beta in three water sanples collected during December
was 0.076 X 1071° ¢/ml, with a maximum of ©.088 x 10°%° ¢/mi :n a
sample collected on December 19. Film badges exposed at the fence
around the basin showed that radiation levels during the report

.period were negligible.
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S ic Scecimens. The aquatic specimens collected

Q. Lower T*r= Runs Irom July 1 to Hovember 8 generally contained
lons of nonvolatile Teta. Algae collected during

tions two ‘and eignteen miles below R-Area con-
tile beta concentrations of 11,000 X 107%% o/g
and 100 X 10°°° c/g, respectively. ®ish ecollecied from Lower Three
Runs during this seriod gernerally contained low level concentrations
of nonvolatvile beta in the bones, g:llu, the skin and scalies as well
as tne intestinagl Tracts. o s;gn fidant concentrations of raaic-
activity were Iound in the flesh, livers, or gonads.' The maximum
and average nonvclatile beta concentrsiions found in the organs of
these fish collected from five locations are shown in the folleowing
table.

Nonvolatile Beta at Varlous Distances
Below R Area, 1 X 1072 c/g
{July through November)

5 Miles 7 Miles 10 Miles 15 Miles 18 Miles
Max Avg Max Avg Max Ave Max Avg Max  Avg

Bone 120 85 130 S0 =10) S0 40* 20%
Bone, Sr 80 &0 90 40 50 35 15% ho¥#
Gills 80 g5 &0 40 55 30 NS#¥ NS**
Skin & Scales a0 75 75 58 65 30 NS¥** NS %
Intestinal Tract = 40 35 40 30 30 20 NS NS #*

* Oply one sample.
#¥% No significant radicactivity.

Aquatic specimens collected from Lower Three Runs from Ncvember 8
to December 25 were exposed to additional radicactive material which
included significant Ce-1l37 for the first time. 'Algae samples col-
lected from locations two and eighteen miles below R Area during
this periocd contained maximum nOnvo*aulle beta concentrations of
136,000 X 10-+% c/rr and 800 x 107 12 C/g: respectively., These con-
centrations were higher by factors of 12 and 8 than the maximum ccn-
centrations found during the period from July 1 threough November 8.
Of the aguatic biclogical specimens, crayfish contained ihe hlghest
nonvolatile beta concentrations, with a maxinmum of 4400 X 107 c/g.
Fish collected from Lower Three Runs during this period contgined
significant concenwraiticns of nonvolatile beta in the flesh, livers,
and gonads with substantially increased concentrations in other or-
gans, as shown in the following ta®ble. In the fish radiostrontium
contributed approximately 60% of the total bone radicactivity while
radiocesium was the prime contributor of radicactivity in muscular
tissue.
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gy ic specimens collected
Ircmn Pen 3ranch, I and Upper Three Runs generally did
not contain =154i:1 icns of radioactivity. Uptske of

radlogetivity by terrestiriel animals, collecied atv random on the
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Plant site; was confined to thyroia ccneveniration of radioiodins
(maximwn ;cv,uuu X 1G™F c/ 2}  and very low level nonvclatile beta
in the bones (maximum 45 X O'l ¢/¢). Both of the maximum con-
centrgtions were contained in rabbits collected near the Separations

Aresgs.

ALGAE AND AQUATIC SPECIMENS i

Algae samples collected frum Steel Creek, Lower Three Runs, and the
Savannan River containeld nigher concentrations of radiocactivity than
aquatic specinens collected Irom these streams. The algae samples
generally contained concentraticns of nonvolatile beta that ranged
from 1000 to 10,000 fimes the concentrations contaired 1in the stream
water. The radioisotgpes found in algae included Sr-83, Sr-30,
Bu-103, Ru-105, Zr-fng, Cr-51, rare =arths, and trace amounts of
Fe-53 and/or Co-80. C3-137 was also found in detectable concentra-
tions in Lower Three Runs algae.

Crayfish and shrimp sre representetive azquatic sPecimens that feed
on alzae and organic matter in the stream bed and then serve as food
for figh and higher snimals. Crayfish and shrime . Llected from
Lower Three Runs contzined concentrations of nonvolatile beta that
ranged from 700 to 2000 timas the concentrations found in sireanm
water. In specimens collected from Lower Three Runs the main iso-
topes present were Sr-83%, Sr-90, Cs-134, and Cs-137, Aquatic speci-
mens of this {type which were coliected from Steel Creek and the
Savannah River did not contain significant concentrations of Cs-137,

The fish collected from Steel Creek and Lower Three Runs generally
contained significant concentrations of nonvolatile beta in the
bones, gills, the skin and scales, and the intestinal tracts. Fish
collected from Tower Three Zuns d;r’“g MNovambar znd December con-
tained significant concentrations of nonvolatile beta, due to the |
presence of C3-137, in the flesh, livers, and gonads. The oone was
the organ that contained the highest concentration of radicactivicy
irr each specimen and radicstrontium contributed from 30 to &8C%

the total bone radicactivity. The bones of these fish contained
concentrations of nonvolatile beta that ranged from 200 to <00 times
the concentraticns found in stream water.
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10 ¥iies 13 Miles

- s =Yg Max Avz

Bcne ] 220 180 200 50
Bore, Sr s 50 65 85 20
Gills Z 110 35 120 25
Skin % Scalies 135 120 400 &0
Intestingl Tract 510 230 30 40
Flesh NG #* S0 18
Liver 4 40 25 130 20
Gonsds K1 SC 20 5 10

* Only one samplie,
** Xo significant radiocactivity.

)

By the ernd o7? November, small aquatic specimens in Lower Three Runs

had accumulatad enougnh radicactiviiy to be radiocautographed by us-
ing long exposure times and forced development of the ©1 . A
photograph and a radicautcgraph of specimens collected From the
stream on November 29 are shown on page 44. Results of analyses
of similar svecimens collected at the same time are shown in the
following table. The radicautograph was obtained -by exposing Du
Pont "Xtra-Fast" X-ray 7ilm (medical type 508), separated from the
specimens by 0.2 mil “Mylar," for seven weeks. The film was de-
veloped twice the normal develorment time.

Nonvolatile Beta in Spall Aguatic Specimens
Collecteda at Various Distances Downstream
from R Avea, 1 % 1072 ¢/g

2 Miles 5 Miles 7 Miles 10 Miles 13 Miles 15 Miles

Shrimp - - - 1000 820 470
Crayfishn - - - - 1200 820
Minnows 510 440 75 86 - -

q Scecimens. Algze samples collected from Steel
Creek during October aca November contained +he highest concentra-
tions of nonvolatile Deta found in any aquatic specimens during
this report period. Algae samples collected near L-Ares effluent
contained maximum and average aonvolatile beta concentrations of
140,000 x 107*% ¢/g ani 80,000 x 107*% ¢/g, respectively. Algae
samples collected ten miles below the' Reactor Area in October and
November contained a maximum nonvolatile bhets coneennration of
3000 X 107*2 ¢/g with an average concentration of 700 X 10-*2 ¢/g,
One algae sample collected from the moutn of Steel Creek on Septem~
ber 24, analyzed 31,000 X 107*% o/g. Trig unusually high sample
Provably resulted from alzae washing downstrean from the reactor
effluents, ) i
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Sixt zan Teelas, wers collacted Trom Steel
Srsz = o The Reactor Arsa {aDpproxi-
mate h ry;. ZRedicanalysis of these
spec by goted throughout the reicrt
perici, T - LoniTic rzticns of nonvolatile Teta i1
the Ttornes, the ziin arnd 8, &zt the intestingl tracis;
cgneentraticnsg decrsasin iwide In the order iisted. No
signilican®t ccncenitraxl Sownd in the flesh, livers, or
gonads., Thne concenvraticon of radiocactivity found in the Iish uones
rangzd Sroin 100 o =0C times The c¢oncentrations found in stream
water; equiliibriua was apparently reached w*th*n two weeks after
the fish was first exposed o the radicactively contanlinated water.
Radiosvrontium contributed approximaisly 539 of the total bone
radiocactivivy. The rmaxinmum and averags nonvolatile beta concentra-
Ticns found Iin the bones. gills ~ ok

J

- , and the skin and scales of the four
main species ¢ fish collected are shown in the following table.

Nonvolatile Beta, 1 x 1072 ¢/g
Fumter Skin &
& Species Date Bone Bone, Sr Gills Scales

Max 10/25/57 630 400 240 500

avg O ETesm g/ Taafes 280 200 170 260
Max 9/16/57 330 75 75 190

avg S UaTIISh gn T Tipias 1g0 65 50 110

Max 9/5/57 700 690 360 510
Avg _8/1 - 12/25 220 110 - 140 100

Max - . 10/23/57 1300 1300 350 NS*
avg 20 CatIsn g Tin/o5 240 130 110 NS#*

* Not significant.

21 EBass

Sgvannah River AgusaTic Specimens Radloanalysis of algae samples
collected Irom the Savasn ' ing the pericd July 1 to De=-
cember 25 revezleda 4 le nonvolatile beta due to Plant opera-
tion in samples ccllecs t the mouth of both Steel Creex and Lower
Three Runs end as Tar Qownsitream zs ten miles below Lower Three Runs.,
The maximun and average nonvolatile beta COncenuratlgn contained in
Ssvannzh River algae during the rezort period are shown in the fol-
lowing tsbdie,
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Nonvolatile Beta, 1 X 2071% ofg
ocation Max Avg .

Savannah Riwvar

15 Miles avove Steel Cres: 200 100
180 Yards velow Ste=l Creek 2150 1270
15 Miles belcow Stesl Ureel

150 Yard velow Lower Three

Runs ; 450 320
10 Miies below Lower Three Runs 350 170
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Approximately ved I ! River frem
the mouth of < nree mans, during the report
pericd, convained Low L=2vil concsnuratisns of nonvelatile deta in

the bones, ths zkin and scoles, gills, and the intvestinal tracts.
Radiostrontium :ontribusii atoroxin 0% of the total bone ra-
dicactivity. Radiocesium, while present in sigaificant quantities
in fish collected from Zcwar Thres Runs itseif, was not detsctable
la Uhe orgens of fish ccllscwed From The mquon of Lower Three hdng.
The maximum and average conceatrations of nonvolatile beta contained
in the organs of fish collected at the moutnh of sach siream is shown

below,

Nonvolatile 2
)

Location

-1l2
eta, 1 X 10°'% o/g
i

Gills

Bones Scale
4

Mouth Steel Creek Max 640 2
Avg 118 | 2

0 140
0 45

Mouth Lower Three Runs Max 55 20 30
i Avg 35 25 20
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Figure 9. .
Collected from Lower Three Runs
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Photograph of Radioactive Specimens
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Figure 10¢. Radiocautograpn of Specimens
Collected from Lower Three Runs




