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Abstract 

Radioactivity from both Plant operations and bomb 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 decectable in the Savannah 
River, and more extensive biological sampling of the reactor efflu­
ent streams was begun. Nonvolatile beta discharged to R-Area seep­
age basins exceeded the previous total nonvolatile beta release to 
all Savannah River Plant seepage basins. 

- iv -
..--ffi~ 

/ 



1 

Introduction 

Under a program established by the Du Pont Company in June 1951 1 

the Savannah River Plant Site and surrounding region are system­
atically monitored for radioactivity. The regional monitoring 
program accumulates information that is useful both as a measure 
of the effectiven~ss ci' Plant ~cr..trols a.nd ~s an authoritative 
record of environmental conditions. Tnis report, covering t~e 
period from July through December 1957, is one of a series of re­
ports concerning the regional monitoring program at the Savannah 
River Plant. 

Data Reporting 

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

In reporting data, "average" or "total" refers to that of the S­
mooth report period, and "previous average" or "previous total" to 
the average or total for the preceding S-mooth period. "Maximum" 
refers to the highest individual sample collected during the s­
mooth period. 

St.nsitivity and Standard Deviation of Laboratory Analyses 

The sensitivity of laboratory analyses refers to the minimum amolint 
of radioactivity that can be detected by the procedure. It is based 
on statistical counting errors and is influenced by the sample size, 
counter efficiency, and counter background. No self absorption cor­
rections have been applied. 

The standard deviations, calculated from spike-recovery values, 
are applicable to the 6-month averages of data in the report. 
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Standard 
Sai':lnle Sensitivit-1• DeviaJ;ion, % Soike Value 

Alpha Water 
Mud 

Vegetation 
A1r 

0.33 ± 0.11 x 1o·3 d/m/n1 13 100 x 10-3 d/m/m1 

Beta Water 
Mud 

Vegetation 
A1r 

0.33 ± 0.11 d/m/e 
0.17 ± 0.06 d/m/g 
0.026 ± 0.009 X lo-14 ~c/cc 

6.9 ± o.~ x lo-l5 c/ml 
6.9 ± o.4 x lo·12 c/g 
3.5 ± 0.2 x 10·12 c/g 
1.2 ± 0.07 X 10·14 ~c/cc 

Uranium or 
Plutonium 

Water 
Mud 

Vegetation 

o.4o ± 0.13 x 1o·3 d/m/m1 
0.42 ± 0.14 d/m/g 

12 100 x 10·3 d/m/m1 
100 d/m/g 

o.o44 ± o.Ol4 ct/m/g 10 d/m/g 

Radioiodine Water 9.3 ± o.4 X 10·15 c/ml 19 300 X 10-15 c/ml 

Tritium 

OP & 25-l•!R* 

vegetation 
II-Area Vegetation 

Air 

Water 

o.67 ± 0.03 x 1o·l2 c/g 
1.95 ± 0.07 x 10-12 c/g 
2.3 ± 0.09 x 1o-14 ~c/cc 

1 IJ.c/.e 

* 25-mile radius outer perimeter. 

Summary 

21 
17 

20 x 1o-12 c/ g 
6o x 10·12 c/g 

7 to 60 IJ.C/t 

0 Waste Released bv Plant Ouerations. Radioactivity released to 
the envirolli~ent by stacks and effluent streams was approximately 
0.30 curie alpha, 430 curies nonvolatile beta, 90 curies radio­
iodine and 860,000 curies tritium. Approximately 0.8 curie alpha, 
2200 curies nonvolatile beta, 90 curies radioiodine, and 2600 
curies tritium were released to seepage basins. 

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

0 Vegetation. Plutonium was detectable in four samples collected 
near the Separations 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-mo~th averages. Radioiodine from c~~b fa:lout was 
detectable throughout the report period, while stack released 
radioiodine caused slightly higher average concentrations near 
H Area than at other locations. 
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:!.::1 a 5a.T.p.i.e collecteG.. :'ro:n ? Area. 1'-Jor:voJ..atile "beta concentrations 
increased at a.ll locations becc.:u.se o:: :"s..::...lout :'rom i.eapons tests. 
Decreased stack releases of radioiodine produced decreased con­
centrations of atmospheric raQioiodine cear the Separations Areas, 
out increased bomb fallout caused iucreased concentrations at 
other lo(!a;ti~Yo.s . 

Bomb fallout caused deposition of radioactive particles on aQ~e­
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 numerous from 
July through October (duri;1g the Nevada lfeapons 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 l ~c/t 
tritium, and the maximum concentration in routine samples was 
1.6 ~c/t. 

The highest average radiation dose rate observed at the air moni­
tor stations was l.25 mrad/24 hours at Allendale;- Along the area­
perimeter fences the highest area average was 1.42 mrad/24 hours 
at H Area with a maximum of 1.76 mr~d/24 hours at one location 
near Building 211-H. 

Q Rain Water. Alpha concentrations in rain water remained low and 
the maximum concentration observed in a single sample was 
5.2 X 10-3 d/m/ml i:l a sample collected from Aiken Airpor;t during 
the week endi:lg July 31. Ir..creased I'allout from '<~eapons 'tests 
increased nonvolatile beta conce4tTations at all locations, ob­
scuring any effect of Plant released radioiodine. TI1e maximum 
nonvolatile beta concentration observed was 5.5 X 10-~2 c/ml in 
a sru.~le collected from the 300/700 Area during the week ending 
July 17; the maximum radioiodine concentration was 1.8 X 10-~ 2 c/ml 
in a sample collected from the Talatr~ Gatehouse during the same 
week. 

o Streams. Concentrations of radioactivity in the effluents from 
M, C, and H Areas decreased, while increased concentrationS w~re 
observed in the effluents from K, L, P, and R Areas. Concentra­
tions in F Area ef~luent shewed~ si~<ficant change. The in­
creased nonvolatile beta concentrations in the 100-Area effluent 
streams were due to increased amoULts of nonvolatile beta discharged 
in disassembly basin water, aggravated in so:ne cases by decreased 
cooling water flm: durir.g shutC.o'•ns. Increased nonvolatile beta 
concentrations were readily detectable in water samples collected 
from the Savannah River at locations downstream from Steel Creek, 
Pen Branch, and Lower Three Runs Creek. 

' I ' 

! 

I 
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o C~c:;~d. ;.;"" te~. 30::lb :::"allout caused slightly increased concentra­

tiGr.G of r:onvolat.ile beta in zr,.] (drilled, cased) wells, "..;hile 
r.a:'i."'''"""' cor,centrations from open wells increased to 30 X 10-~4 c/ml. 

0 Plant Drinkin0 Water. Concentrations of radioactivity in Plant 
drinkir:g •,:ater re:r.ained approximately the same, and showed no 
evidence of contamination from Plant operations or bomb fallout. 

o Public Hater Supplies. Slight increases in nonvolatile beta con­
centrations due to bomb fallout were observed at several locations; 
the highe-st average concentration was 1. 9 X 10-~4 c/ml in samples 
collected from North Augusta. The maxim~~ concentration in a 
single sa.-nple was 2. 6 X 10-~4 c/n:l. 

o Seepage Basins. Concentrations of radioactivity in the first 
700-Area basin increased due to an accidental release of a small 
but unknown quantity of high level waste to the basins during 
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 period. 

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-

-creased s ligh-cly. 

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; 
R1 1 1 P, and C-Area basins were in use during the report period. 
Maximum nonvolatile beta concentrations observed in the basins 
were 8.5 X 10-7 c/ml in the R-Area basins, 2.5 X 10-lo c/ml in 
the 1-Area basin, 6 X 10-9 c/ml in the P•Area basin, and 
8.8 X 10-~ 2 c/ml in the C-Area basin. -

\ 
• 

/ 

______ _:___:.___ _______ ___;_ __ ~~==~==--·--. 
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Survey Results 

Radioactivity Released by Plant Operati<ms 

100 AREAS 

The maSor sources ot· liquid waste from the 100 Areas were the ther­
mal shield water, purged at rates of l 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 me 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 is given below. 

Area .... 

Total 
Previous Total 

The decreased activity 
from decreased amounts 
fluent streams. 

Area .... 

Total 
Previous Total 

Nonvolatile Beta Released in 
Thermal Shield Water, curies 

Total for 
R. p ..1. ...K ...£. All Areas 

23 11 10 2 2 48 
81 69 33 45 2 230 

discharged in thermal-shield water resulted 
of thermal-sh~eld water purged to the ef-

Nonvolatile Beta Released in 
Disassembll Basin Water 1 curies 

R p ..1. ...K ...£. 
Total \for 
All Areas 

208 88* 74 6 10 386 
·171 20 2 12 8 ' 213 

* In addit~on to the nonvolatile beta, approxi­
mately 65 curies of radioiodine 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 • 

.AJ!!E i!Eif · 

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

200 AREAS 

Stack releases of alpha, nonvolatile beta, and radioiodine from the 
291 stacks,decreased. Because of discontinuation of canyon opera­
tions in F Area._ the 291-F stack was __ not monitore<L for_ radioiodine 
release. 

300 AREA 

An estimated 16 pounds (4.9 me) of uranium was discharged from the · 
300 Area to Tims Branch as compared to 360 pounds (100 me) during 
the previous 6-month period. 

I . 
. .. ·I 
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Bomb Fallout 

Rad.ioe.cti vi t:r depcsi ted an the Pla:1t s!. te, estirr..a.ted from results 
of rain ·•ater samples and. rain gage readings, is listed in'the fol­
lowing table • 

No!lvcle.tiJ..c 3~-t~, ~ Rad.!.cdcd!~e, c ~ 

July 84 40 
August 28 8 
September 7l 33 
October 131 39 
November lJ. 3 
December 10 2 

Total -> 335 125 
Previous Total .... 102 48 

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

Radioactivity on Vegetation 

There were 850 vegetation samples analyzed for bQth alpha and non­
volatile beta activity, while 1068 were analyzed for radioiodine • 
The sample locations are shown in figures l and 2. 

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

Alpha 1 d/..m/..s_ 
Previous 

Location !fax Avg Ave; 

F Area (at 1-mile radius) 1.9 0.4 0.4 
H Area (at l-mile radius) 1.5 0.4 . 0.5 
Inner Perimeter (IP) 1.5 0.3 0.5 
Outer Perimeter (OP) 1.7 0.3 0.4 
25-Mile Radius (25 MR) 1.3 0.3 0.4 
Burial Ground (at fence) 0.7 0.3 0.5 

'. 

Twenty of the samples containing the highest concentrations of alpha 
were analyzed for uranium and. plutonium by TBP extrac·tion and alpha 
pulse-height analysis. Plutonium was detectable in four of the nine 
200-Area samples analyzed by this method., and the maximum plutonium 
concentration was 0.4 ci/m/g in a sample collected near F Area on 
October 25. No uranium or plutonium was detectable in samples col­
lected from inner perim.eter, outer perimeter, or 25 -mile radius 
locations. 
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A surruna.ry .of nonvolat;l..Le beta conce!".t~s.t:ons on vegetation is shewn 
in the following table. 

Location 

F fu'e:;, (at 1-:nile ..... -:l,...:;;,, C' ) 
·~-- ........ , 

H Area (at 1-mile radius) 
Inner Perimeter (IP) 
Outer Perimeter (0?) 
25-Mile Radius (25 !•!R) 
Burial Ground (at fence) 

AUGUSiA 

I 6 

• I P LOCATIONS 

8 OP LOCATIONS 

A 25 MR LOCATIONS . 
/ 

Nonvo~at:..2.e ~etaz l X i o-12 c/..FJ,. 
Pr-evious 

~.;1'<:::~ v Avg Avg 

1100 260 110 
loCO 300 llO 
1600 390 120 
1000 260 110 
2600 250 90 

970 270 140 

lll'ltiNG'IU.D 

412 

Figure 1. Vegetation Sample Locations 
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Figure 2. Vegetation Sample Locations in F and H Areas 
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The increased nonvolatile beta concentraticr-.s :,.;ere due to increased 
fallout from weapo~s tests. TI~e W4Ximlliu co~centra~io~ was collected 
from a 25 MR. locaticn e.nd occurred in a se...:.ple co2..:.ected. on October 
2; the maximum concentrations at all locations occu:c:--ed. in ;;,a:nples 
collected between September 30 and October 25. Monthly average con­
centrations of nonvolatile beta on vegetation are shown in figure 3. 

A11alyses of special samples collected du..:ing Oc--cober on routes from 
Wagener, S. C. to Lake View, S. C. and from Gaffney, S. C. to Lin­
ville, N. C. showed that the radioactivity was not confined to the 
vicinity of the Savannah River Plant. Results of analyses of the 
special samples are compared to concentrations of nonvolatile beta 
in routine. samples collected during the same period in the following 
table. 

Nonvolatile Beta, l X 10-12 cLr:. 
Location Date SamJ2les Max* ~ 

F Area 10/25 12 1100 660 
H Area 10/25 12 1100 510 
Inner Perimeter (IP) 10/23 14 1000 630 
Outer Perimeter (OP) 10/21 14 680 340 

25•Mil€! Radiue (215 NR) 10/22 H e4o 460 
Wagener to Lake View 10/19 12 1100 55() 
Gaffney to Linville 10/19 8 960 440 

* !l.aximum and average concentrations in 
samples collected on indicated dates. 

.The maximmu concentrations in the special samples occurred in sam­
ples collected at Marion, S. C. and at Linville, N. c. 

The half-life of the nonvolatile beta on vegetation was approxi­
mately 20 days from July throu&~ September, but after the comple­
tion of the Nevada weapons tests in October, the half-life increased, 
as shown in figure 4. 

I. 

------------------------------------~=======--= 



F-Atto IP OP 25 MR 

'~---+----~--+r~----~---4 BOO;-

700~----~~---P~----~~------~-------1 

600~--~4-~----+4-1-----t··~·-1--------+-------~ 
Non~~~~~He :? H 
ll( 10•IZ C/~ $00 r----++-+---++-+-----++-t-------+-----+-lrl 

•oo~--~~~---++-+---~~~----~-+----++-4 :·:, ., 
. 

YXJ4SOHOYXJAS0HOYXJASON0'1"XJASONO'fXJ.lSO D 

Y • July through December 1956 
X ... January through .:une 1957 

Figure 3. Radioactivity on Vegetation, July 
through December 1957 
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Figure 4, Half-Life of Nonvolatile Beta on Vegetation 
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Because of conttnued decreases in stack released radioiodine, radio­
iodine analysis of vegetation from ? Aiea a~d I? locations ~as dis­
continued. Results of a~alyses o~ sa=;?les froill other locations are 
surr~~rized in the following table. 

Location 

H Area (at 1-mile radius) 
Outer Perimeter (OP) 
25-Mile Radius (25 t4R) 

Radioiodine, 1 X 10-~ 2 c/g 

~ "Avg 

140 19 
130 11 
200 12 

Prev:..ous 

36 
3 
2 

The 200-H Area locations i~dicated decreased stack releases of 
radioiodine, while bomb fallout resulted in the highest 6-month 
average concentrations ever observed at OP and 25 MR locations. 
The maximum 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 OP and 25 MR locations 
occurred during October and were due almost entirely to bomb fall­
out. Tne highest concentration in samples collected from H-Area 
locations in October was 130 X 10-~2 cjg. 

Comparison of results of analyses of routine samples and results 
of analyses of samples collected on special sampling routes during 
October showed that vet:y little of the radioiodine on vegetation 
at the OF and 25 MR locations was due to stack releases. Results 
of the analyses are shown in the following table. 

No. of Radioiodine 2 l X 10-12 c(_r;; 
Location Date Sam;Eles Max* ~ 

H Area 10/18 10 68 35 
Outer Perimeter (OF) 10/21 14 34 17 
25-Mile Radius (25 ~lR) 10/22 14 46 17 
Wagener to lake View 10/19 18 39 15 
Gaffney to Linville 10/19_ l.2 34 13 

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

The maximum conrentrations in the special samples occurred in samples 
collected from Linville,. N. C. and Columbia, S. C. 

RADIOIOD!XE IN MILh 
' I 

Weekly milk samples collected from Plant perimeter locations con­
tained an.average of 5 X 10-~3 cjml radioiodine, as compared to an 
average concentration of 2 X 10-~0 c/ml in samples collected during 
the previous report period. 
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Radioactivity in the Atmosphere 

Radioactivity in the atmosphere was determined by counting 275 two­
inch diameter air filters for alpha and beta activity and 356 two­
inch diamet~r silver nitrate impregnated air filters for radioiodine, 
by determining by radioautograph the number oi' radioactive particles 
collected on 270 eight-inch by ten-inch filters and 945 eight-incll 

·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 ionization chamber readings and 140 film badge read­
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 tl:l€ Plan:t areas and at 
the air monir,..,ring stations. Adhesive papers were located at IP 
vegetation •.ing locations, near H and F Areas, and at the 643-G 
burial ground fence. 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 filters for alpha and beta activity. 

F Area 
H Area 
400 Area 
Talatha Gate House 
Williston Gate House 
}00/700 Area 
Dunbarton Fire Tower 
Waynesboro 

Aiken Airport 
Allendale 
Bush Field 
Langley 
Barnwell 
Williston 
Sardis 

Atmospheric Radioactivity, 1 X lo-l4- u.c/cc 
Alpha Beta Radioiodine 

Prev Prev Prev 

~ Avg ~ Max .P:Ys,_ .P:Ys,_ ~ ~ ~ 

0.5 0.1 0,2 2800 510 380 500 94 150 
0.3 0,1 0.1 1800 380* 270 640 110 .390 
0.3 0,1 0.2 2200 460 360 280 49 54 
0.3 0.1 0.1 2300 440 360 280 54 40 
0.3 o.r o.1 2900 520 350 230 42 41 
0.4 0,1 0.2 2800 520 320 310 53 45 
0.2 0,1 0.1 2300 450 300 230 42 27 
0.4 0,1 0,1 2600 460 370 230 43 30 
0.3 C/,l O,l 1400 410 310 . 110* 20* 27 
0,2 O,l 0.1 900 360* 210 130* 28* 21 

140* 24* 31 
180* 27* 24 
220 56 22 
320 45 29 
180 35 

* Acc·J~acy of results doubtful beca•lSe r-! difficulties 
with sampling equipment. 

The greatest concentrations of beta and radioiodine in the· air oc­
curred during the week ending August 6. 

··~ 
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Figure 5. Constant Air Monitoring Stations 
and Public Water Sampling Locations 
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Dr;!cay studies sr .. c·..;ed that the averag~ hal:."'-life of the beta activity 
raneed : ... ::-o::: 7 days fa;- the ac:tivity on the filters co2.lected during 
-:he ·..:eek ending July 30 to 75 ri8.ys for the 9.'::-:.ivi ty on the filters 
collected dw·ing the week er.dL-.g Dece;obe!" 10. Generally, increases 
in atmospheric concentrations of beta. activity ·.vere ac~ompanied by 
decreases in the half .-life gf th~ c.t; 'G+'Vi t.y= 1 ,tr;.d i ec.T.ing chat the in­
crease . .l concentrations were due to freshly forr..ed fission products 
(fallout from weapons tests). ! 

From July through October, during the Nevada weapons tests, the av~ 
erage concentration of beta in tr:e air was 6 x lo- 12 fl.C/ cc and the 
average half-life of the rr..a.terial was 23 days. During November and 
December, the average concentration decreased to 2 x lo- 12 fl.C/cc 
and the average half-life increased to 44 days.· 

PARTICULATE FALLOUT 

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

ParticleELFt~L~{ 
Previous 

Location M9.x 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* 160 5 1.4 

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

I 
• 

Eighty~nine percent of the particulate fallout at the IP locations 
occurred during three weeks of the report period. Forty-eight per­
cent occtL·red 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 
period, 162 of the most radioactive individual particles were 
counted with end-wi.ndow 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. 

W? ":t" 
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Beta Activity/ 
Particle 1 d/_m Average 

Particles/Ft2 /dk ::~::..x Av>1. Half-Life, days 
---"" 

Vt:.ly 8 2300 220 1.0 
.August 6 160 67 11 
September 82 430 260 21 
October 55 930 240 33 
liovember l 180 66 56 

·December 1 250 61 :se 

SUSPE:NDED RADIOACTIVE PARTICLES 

Particles/_1000 Cu Meters of Air 
Previous 

Location M9.x Avg Avg 
F Area 1200 170 120 
H Area llOO 130 90 
Talatha Gate House 980 140 140 
Williston Gate House 510 120 llO 
Dunbarton Fire To'ller 1200 150 130 
400 Area 1300 220 110 
300/700 Area 740 140 
Aiken Airport 390 120 110 
Allendale 530 100 120 
Waynesboro 600 110 90 

Suspended· radioactive particles from bomb fallout 'llere numerous from 
July through October and the maximum concentration 'lias observed dur­
ing the week ending August 6. Of the particles collected during the 
report period, 266 individual particles 'llere counted 'llith end-'llindo'll 
GM counters and decay studies were carried out with 62 of the parti­
cles counted. Monthly average concentrations of particles in the 
air, results of the beta counts of the particles and results of the 
decay studies are shown in the following table. 

Particles/lOCO Cu Beta Activity1 dim Average 
Meters of Air M9.x Avg Half-Life 1 days 

July 210 1200 130 5 
August 280 300 89 27 
September 160 ·340 100 37 
October 130 310 73 70 
November 49 98 28 100 
December 73 310 86 100 

. ·' 
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RADIATION DOSAGE 

MradL24 Hrs 
Previous 

Location Avg Avg 

H Area 1.42 1.15 
P Area 1 •. 38 0.83 
L Area 1.37 o.so 
300/700 Area 1.32 0.99 
R Area 1,32 0.92 
K Area 1.28 0,84 
Allendale 1.25 1.13 
Dunbarton Fire Tower 1.25 1.08 
TC Area 1.21 0,82 
F Area 1.18 0,98 
Aiken Airport 1.17 1.18 
C Area 1.17 0.90 
400 Area 1.15 0,78 
Talatha Gate House 1.14 0.84 
Waynesboro 1.08 1.02 
Williston Gate House 1.06 0.81 

The highest radiation dose recorded at a single location in H Area 
was 1.76 mrad/24 hours at a location near the Building 211-F facil~ 

· i ty. 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 VAPOR 

Tritium in atmospheric water vapor was monitored by the analysis of 
weekly samples collected by pumping air through silica gel columns. 
Of 344 routine water vapor samples collected by this method, only 
3 samples contained more than l ~c/£. Samples collected from 
Langley during the weeks ending September 10 and October 15 contain­
ed 1.1 ~c/t and 1.3 ~c/£, respectively, and a sample collected from 
the Dunbarton Fire Tower air monitoring station during the week end­
ing October 7 contained 1.6 ~c/t. A special sample collected at a 
location 1t miles from H Area during the week ending July 24 con­
tained 3,3 ~c/£, the·highest concentration observed during there­
port period, 

. ' 
--- ~ 
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Radioactivity in Rainwater 

The results of a:-~alyses c;f 1C~ -•v ~~ee!~ly :-air.:~,·a t2r sar.-.ples collected 
at ~· ... :1e air rr..onitoring sta tior:.s shown i!'l .... igure 5 a:-e su..7i.J7IB.rized in 
the followir.g table. 

Alpha, Non•.rolat'!.le ~e,...a. ?.J.:i!.o!.c::!!.!'le, 

l X lo-3 d/;rrh,l l X l0-15 c/ml l X 10-l5 c/rr.l 

No. of ?rev ?rev Prev 
Locat!.on SJ.!':'.ples i'-!ax .f!..VC"' ~ i•:ax ~ !f!.L ~ Avg 2.L 

F Area 19 2.6 1.7 2.2 1500 530 280 620 1'>0 230 
H Area 19 3.1 1.4 . 2.5 2000 55C }~f. 750 180 350 
300/700 :..rea 20 4.1 2.1 2.6 5500 950 320 1700 230 71 
Talat."na Gate House 20 2.5 1.0 1.1 2800 650 240 1800 280 73 
1.V1111ston Gate House 20 3.} 1.7 1.8 3700 450 280 1500 230 170 
Dunbarton Fire Tower 19 1.8 1.1 1.2 1800 550 320 1300 270 49 
400 .\rea 20 2,6 1.3 1.2 1800 460 450 1700 280 305 
Aiken Airport 19 5.2 1.3 1.3 2600 540 180 680 180 24 
Allendale 19 1.9 1.0 1.6 1800 360 93 1100 220 18 
Waynesboro 21 1.6 0.8 1.3 1800 490 )40 1200 170 151 

The maximum alpha concentration at the Aiken Airport occurred in a 
sample collected during the week ending July 31. Less than one­
tenth of the a}pha in the sample was extractable with TBP. 

The maximum nonvolatile beta concentration at 300/700 Area and the 
maximum radioiodine concentration at the Talatha Gate House occurred 
in samples collected d·uring the week ending July 17 and were due to 
bom'J fallout. 

Radioactivity in Streams 

Water samples were collected weekly from 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 collected.; and at the TNX effluent, where mud was not sampled. 
A total of 972 water samples and 265 mud samples were analyzed for 
alpha and nonvolatile beta activity. Of these, 108 water samples 
and 195 mud samples >~ere analyzed for uranium and/or plutoniur.J 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 ~c 
H-3/t.) Results of other analyses are summarized in che tables on 
pages 21 to 27. 

---=-=--- --- ... ~-~ 
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~aC..:..cac t:. v::. :.:r '~ ~·7~ te::--
Alp~.a, Xo:--~vola t::.le ..ce :.a' 

1 X 10- 3 d(_r..{:c' 1 X .:.o-ls c(.".:._ 
F:rev ?rev 

Location :'>~x Avg Avg l·~X Avg A"" ~ 
1 6 4 3 35 16 10 
2 45 8 24 430 74 670 
3 6 3 5 45 15 15 
4 5 3 3 54 18 12 

Radioactivity in Mud 
Nonvolatile .weta, 

U and(_or Pu, ";~;" 1 X 10-12 c(_g u. ,,_ Q 

Prev Prev 
Location tfE..X Avg Avg ~·hx Avg Avg 

1 54 29 34 12 8 16 
2 130 76 320 290 150 820 
3 58 37 41 36 n 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 probably due to radioactivity from previous ?-Area spills, 
washed into the sewer by rain. 

FOUR MILE CREEK 

Radioactivity in Hater 
Alpha, 

1 X lo-3 d(_m(_ml 
~onvolatile Deta, 

1 X lo-15 8/_ml 
Prev Prev 

Location Max Avg Avg YJ.S.x Avg Avg 

1 3 1 1 34 14 9 
2 6 2 2 300 72 190 
3 7 4 6 240 60 46 
4 3 1 2 140 40 46 
5 3 1 1 1100 89 . :..40 
6 4 2 , 130 45 58 • 
7 2 1 1 9:'> 40 54 
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The increased average nonvolatile beta cor..ce!"',.'~Yc.. -cio::s e.~ al2. !·:o. l 
(control) locations ·Here due to bo:rto :'allou"t.. ::::..g:-'"e:::- -:.:~e.:"'~ :--.. o:--:;. ·~l 
concentrations e. -c these loca tic::;:; occ~reG. i:-~ ._-;\:..:._y, Ecp-.:.e:::te::-, a.r.d 
October, coincident wi t·.l the deposi tior. of la:::-ge ql'.S.:".l..~ -c::..es of 
bomb fallout nonvolatile beta in raimmcer. 

The increased concentrations at location 2 (700-Area effluent) had 
no noticeable effect on concentrations downstream, as location 2 is 
separated from Tims Branch proper by a large swampy area. Tne maxi­
mum 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 urani'wn di:s-charged 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. 
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Radicactivity ire. (·Iud 

u or Pu1 d/_m/_g 
Nonvolatile .:.eta, 

l X 10-~2 c/g 
Prev Prev 

Locacion {•£x Avg Avg· flax Avg Avg 

l 34 14 16 13 8 a 
2 180 36 32 17 ll 18 
3 56 29 56 10 9 7 
4 35 .1-2 8 8 7 8 
5 24 18 18 47 l4 34 
6 86 27 25 29 15 7 
7 87 26 12 23 ll 10 

Tne maximum nonvolatile oeta concentraoion in water at location 5 
(C-Area effluent) occurred in a sample collected on October 24, dur­
ing a charge and discnarge shutdown of tne C-Area 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 

Location 

l 
2 
3 

Location 

1 
2 
3 

1 X 

Max 

3 
4 
3 

Radioactivity in Water 
Alpha, Nonvolatile Beta, 
10-3 d/_m/_ml 1 X , 0-1s ; -.... c rru 

Prev Prev 
Avg Avg !Fax Avg Avg 

l 1 79 21 ll 
1 1 15,000 750 150 
1 1 2,600 230 110 

Radioactivity in Mud 
Nonvolatile Beta, 

Alpha1 d/_m/_g 1 x 10- 12 c/g 
Prev Prev 

~.ax Avg Avg !Fax Avg Avg 

0.9 0.6 1.2 11 8 15 
2.4 1.6 2.3 91 33 51 
1.6 0.8 1.8 57 27 36 

The maximum nonvolatile beta concentr~tions at locations 2 and 3 
occurred in samples collecced on. December 12 durlng a charge and 
discharge shutdown in K Area; the increased average concentrations 
were due entirely to temporarily increased concentrations during 
December 12 through December 19. Samples collected from both lo­
cations on December 19 contained approximately l x 10- 12 c/ml. ·Tne 
average nonvolatile beta concentration at location 2 during\the re­
maining 24 weeks of the report period was .09 x lo-~2 c/ml. 

i 
' 
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Health Physics survey recorC.s sho~v that of 6 curies nonvolatile 
beta released to the st~e~m in disassembly basin wate~ during t~e 
report period, 4: curies ·..:ere released i:n Decembe.;.~. T.ne half-life 
o:f the nonvolatile beta in the ~ . .zater sampl'=s collected from loca­
tion 2 ranged from 5 days to 120 days, witn a weighted average of 
21 days. 

STEEL CREEK 

Location 

l 
2 
3 
4 

Location 

l 
2 
3 
4 

Radioactivity in via ter 

l 
Alpha, 

X 10- 3 d(_m(ml 
Nonvolatile Beta, 

l X 10-lS c/ml 
Prev Prev 

M9.x Avg Avg Max Avg ~ 
3 l l 48 17 ll 
5 2 l 12,000 1,400 120 
4 l l 110,000 13,000 65 
3 l l 3,100 890 51 

Radioactivity in Mud 

Alpha1 d(_m(_g 
Nonvolatile Beta, 

l X lQ- 12 c(_g 
Prev Prev 

Max Avg Avg Max Avg Avg 

2.9 0.9 0.5 12 8 7 
2.3 1.7 2.0 220 91 35 
3.1 1.4 1.6 130 43 22 
2.6 1.0 1.6 85 26 24 

Increased discharge of nonvolatile beta in disassembly basin water 
from Land 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 immediately 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 cooling 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 l0- 11 c/ml in 
a sample collected at location 2 from July 4 through July 11. 
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LOWER THREE RUNS 

Radioactivity L: ~·!ate:::-

Alpha, r;o::.vole..ti2..e ~et:a, 

1 x 10· 3 d/m/mJ. 1 x 10·:5 c/ml 
Prev ?rev 

Locat;.on ~ax Avr:r AVG f/E..x Av;; AvrY 
~ :.:...:...,g_ 

l 3 l l 38 13 10 
2 3 1 1 10,000 2100 1500 
3 6 l l 780 210 70 

Radioactivity ir.. Mud 
Nonvolatile Beta, 

Alpha, d(_m(_g 1 x lo- 12 c(_g 
Prev Prev 

Location M9.x Avg Avg Yax 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 amounos of nonvolatile beta 
discharged in water purged from R-Area disassembly basin. Tne rr~xi­

mum concentration at location 2 occurred during the week ending 
November 14 and was due to the release of relativelJ long half-lived 
radioactivity (approximately 120 days) from the emergency section of 
the R-Area disassembly basin i 

Radiostrontium content in the November 14 sample was 54% of the non­
volatile beta, as compared to an average radiostrontilli~ content of 
15% from August 8 through December 26. 

The half-life of the nonvolatile beta at location 2 ranged from 5 
days to 120 days, with a weighted average of 64 days. 

TNX EFFLUENT 

Radioactivity in Water 
~lpha, ~onvolatile Deta, 
l x 10-3 d(_m(_ml l x 10- 15 c(_"~ 

Prev Prev 
!!.ax Avg Avg l<'.ax Avg Avg 

6 2 7 39 17 11 
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SA V f..J·ir.-;P.JI 5TVER 

Ra::.ic.s.c t:. ~,r-= ":~· -·· r.[:"' te:-
A~pha, l:-ro:J.voia. tile :2e :a' 

l X 10-3 a(_rc!..:iJ:.. - X lo-ls c/rc,l 
Prev Prev 

Location 1'..a.x Avg Avg l-E..x Avg A~rg 

l 2 l ' l<;,Q 23 ll ... 
2 3 •l l 130 23 10 
3 2 l l 130 25 9 
4 2 l l 150 27 10 
5 2 l 1 110 24 16 
6 3 .l. ::.. 120 26 ll 
7 4 ' ' ""' 0~ ll ... ... ~~~ ~· 
8 2 l l 610 85 27 
9 2 l l 210 54 15 

10 2 l l 180 53 l4 

Radioactivity in f.lud 
Nonvolacile Beta, 

U or Pu1 d{rc.(_g l X lQ-12 c(_g 
Prev Prev 

Location .V.ax Avg Avg Max Avg Avg 
-

l 15 10 8 4l 27 29 
2 17 9 9 48 25 24 
3 12 8 ll 32 25 20 
4 13 8 7 32 24 22 
5 lO 6 9 41 31 31 
6 17 10 10 40 28 23 
7 8 6 7 30 21 16 
8 lO 7 10 49 38 29 
9 18 9 13 12 8 10 

10 45 ll 10 44 17 14 

The increased nonvolatile beta concentrations in water at locations 
1 through 7 were due to bomb fallout, while the concentrations at 
locations a, 9, and 10 ,;ere influenced by increased nonvolatile beta 
concentrations in Steel Creek and Lower Three RuilS. ''l:'1e r..a.xir.nJ.i":'. 
concentra.tio:1s G.ue .to bomb fallout occurred in samples collecc;ed on 
September 9 (locations 5, 6, and 7), September 30 (locations 2, 3, 
and 4), and October 8 (location 1). Maximum concentrations at lo­
cations a, 91 and 10 occurred in samples collected op September 9 
and 10, and showed the combined effect of increased nonvolatile beta 
concentrations in Steel Creek and bomb fallout. 
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RadioactivHy in Ground Water 

·}rour.d. ·~;a :.e:" ·,;e.s F..o:--~i ~ore d. by o.~alyses of '.!a ter samples from z:.,.l 
·,.;ells ( G.ri:J..:ed., ·2ased. ~ .. :ells :lea~ ? ar:G. it Areas), :"'rom spen \o."ells 
selec-ced ~ea!" operaL.::..:-J_g areas: and. fror.1 wells at the burial ground. 
0:-'~lY slightly i:-~creased no:--~ vola tile b2ta ccnce~t!~a tions · .. :ere ob­
se:-veC. :!.:1 z;,.,_,.,..=J..l ,_.J"ate:-, "While the op~n wel1 sampleR contained 
fairly large co::centra.t::..o~s of bomb fallout. 

'ZJ,~ WELLS 
Radioactivity in l,.!ater 

Alpha No.c.volatile ~e"ta, 
1 X 10-3 d/_m/-d ' X 1o-·=- chr.l .J. 

No. of Prev Prev 
Location Samples Max Avg Avg Max Avg Avg 

1 Dry 
2 3 2 2 1 12 9 7 
3 ~ 2 2 1 11 9 7 v 

4 3 5 4 3 14 11 8 
5 2 4 3 2 8 8 9 
6 3 2 2 2 19 14 10 
7 2 , 1 1 7 6 7 . 
8 2 3 3 1 16 13 6 
9 3 2 2 l 8 8 7 

10 2 3 3 3 13 11 9 

OPEN WELLS 

Radioactivity in Water 
Alpha 

1 X 10-3 d/_m/ml 
Nonvolatile Beta, 

l x lo-~ 5 c/_ml 
No. of Prev I Prev 

Loca t.icrrX· Samples !IJax Avg Avg Max Avg Avg ----
C-1 2 3 2 2 79 64 13 

H-4 4 4 3 3 79 57 25 

K-1 2 l l 2 320 180 21 
K-2 2 2 2 3 76 60 33 
K-9 2 3 3 3 51 47 27 

L-1 2 3 3 2 33 31 20 
L-4 2 2 2 1 41 27 16 
L-11 2 3 3 l 73 55 27 

- L-15 2 1 1 , 170 120 15 • 
P-14 3 6 4 2 140 1.20 23 
P-16 4 3 2 l 57 35 40 
P-19 2 2 2 2 31 24 16 

R-1 2 2 2 2 33 28 l.;, 
R-3 4 2 2 2 110 80 15 
R-7 2 3 2 2 340 210 23 

* Letter in location number designates nearest Plant 
Area, ie, G-1 is near C Aref!.. 

~ 
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RcdioactiviTy in . Plant Drin~·<ing V/atar . , 
Sa!':'iples ..• u. i:~i:--.~:ir<~ -. .;a\.e:~ -,~2Ye cc~llected. v.-lor .. thly rrorrl operating 
areas e.:-.,:::, :_;.:::..:--::.e::--:y :::c::-:". o ::.::er C..o:-:".estic water sys ter..s. Results of 
analyses of 95 ac.ciples are sur..::-.arized in the following table. 

Alpha Nonvolatile ~eta, 
l x w-" d/m/m.J.. l x lo-~ 5 c(ml 

Prev Prev 
Location Max Avg Avg Max Avg Avg 

Barricade Noo 2* 9 7 7 14 ll 13 
H Area 9 0 7 14 9 10 ' .. -
'.PC-1* 7 0 lO 7 7 14 
Ba.rricad.e ~~0. ~* ;:; 8 12 10 8 
Barricade No. l* 3 3 3 8 7 7 
300/700 Area 6 3 l 7 7 7 
F Area 9 2 4 13 9 10 
400 Area 3' 2 2 8 7 8 
TNX 3 2 l 9 7 7 
Classification Yards 2 l l 9 8 8 

Central Shops* l 1 1 7 7 7 
Pump House No. 2* l 1 2 7 7 8 
Pump House No. 1* 1 1 2 7 7 8 
R Area 2 1 1 14 8 7 
K Area 2 1 1 18 9 8 
L Area 2 1 1 9 7 7 

I •- P Area 2 1 l 9 8 7 

c Area 1 1 1 15 10 8 
Barricade No. 3* l 1 l 7 7 7 
Barricade No. 5* 1 l l 9 9 8 

* Quarterly samples. 
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Radioactivity in Public Water $t;pplies 

Sa:r.ples of public d:"ir!.k:.rlg '.·rater •t~ere collected ~onthly f~om the 14 
surrounding ~owns sho;..-n in figure ~ The results of analyses of 98 vo 

samples collected durir...g the report period are sununarized in the 
following table. 

Alpha, Nonvolat~le Beta, 
l X l0-3 d/m/ml l X 10-~~ c/ml 

Prev Prev 
Location Max Avg Avg Max Avg Avg 

Jackson ll 7 5 22 ll 8 
Langley 7 5 4 15 l:;.. 8 
Aiken n 5 7 9 8 a " Bath 7 4 4 26 14 7 
New Ellenton 5 3 n 10 8 8 "' North Augusta 4 3 3 26 19 9 
Williston 3 2 2 8 7 7 

Barnwell 2 l l 14 8 7 
Clearwater 2 l l 21 13 8 
Blackville 2 l l ll 8 8 
Waynesboro 2 , l 15 ll 7 ~ 

Augusta l l l 20 ll 7 
Allendale l l l 7 7 7 
Sardis l l l 9 7 7 

The slight increases in nonvolatile beta concentrations were due to 
bomb fallout. Maxim~~·concentrations at different locations occurred 
on'widely separated sam?ling dates, but no evidence of contamination 
was observed after Octo~oer. The maximum concentration 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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Radioactivity in Seepase Basins 

700 A.RZA 

Froffi July t~~o~gh Sepvember, weekly water samples were collected from 
basins rio. l and. 2. In October, sampling of basin ~!o. 2 was discon­
tinued, and from October throu&l December basin No. l was sampled 
mon-chly. 

Results of analyses of 29 ·•ater samples collected during the report 
period are SUffimarized in the following table. 

Radioactivity in Water 
Nonvolatile Beta, 

Alpha 1 d/_m/ml 1 x w-~2 c/ml 
Prev Prev 

Location Max Avg Avg Max Avg Avg 

Basin No. 1 2.9 0.8 2 600 53 4 
Basin No. 2 0.5 0.2* l 2 1* 3 

* Three month average. 

The accidental release of an unknown quantity of high level waste 
(estimated as less than O.l curie) to the seepage basins in mid­
November increased the nonvolatile beta concentration in basin No. 1 
from 7 x lo-~3 c/ml on October 24 to 6000 x lo- 13 c/ml on December 19. 
Tne alpha concentration increased ~rom 0.7 d/m/ml to 3 d/m/ml during 

I the same period. 

TNX SEEPAGE BASIN 
\ 

TNX and CMX discharge ·•aste, consisting of uranium and its daughters, 
to a seepage basin which overflows to the Sa·;annah River svamp. 

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

Radioact-ivity l.n Water 

Alpha, d/m/ml 
Prev 

Max Avg 

24- 9.4 

Nonvolatile Beta, 
l x 10-12 c(_ml 

Prev 

20 

Avg 

3.2 

Avg 

7.5 

@&"io..!iU 
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200-AREA SEEPAGZ EASI:'!S 

Each 200 Area has a system ~f seepage basins, as shown in figure 8. 

F Area. During the report period, the average liquid waste input 
to the system was 32,000 gal/day and the ave;a~e ~eeFage and evnpora­
tion rate was 10,000 gal/day. 

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

,Waste Released in 5.9 x 106 Gallons 'flater 

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

* Estimated. 

Of the radioactivity discharged to the basins, 7% of the alpha was 
plutonium and 7% of the nonvolatile beta was radiostrontium. Other 
isotopes in the waste incluaed' natural uranium and radioactive 
zirconium, ruthenium, and rare' earths • 

• 
Results· of analyses of 74 water samples collected from the basins 
during the report period are surrr.urized below • 

. Radioactivity in '.Vater 
Nonvolatile Beta, 

Alphaz d/_m/_ml 1 X 10-12 c/_ml 
Prev Prev 

Basin No. Max Avg Avg Max Avg Avg 

1 61 25 25 2900 1200 1400 
2 31 15 22 1500 640 1000 
3 77 30 11 5000 730 360 

' . 

-·--
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Figure 8. Seepage-Basin Monitoring Wells in F and H Areas 
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::.-.~:=:a. ?:ocl:'" . . :;-..:...=...J~ :.:-~::--.:;:.:;:-~ ::o··.:e~:::::..e.::, -ci'".e :i.:..:;_u:.J. · .. :z.s""C.e i~.pul. l.o --c::.e· 

~~~ ~~5 ~~~~e~<e{f~s~?~~~~i~~~~-~~r.~ :_ 2~g~:: ~a;~ ~a~:: =-~~;-~;~;;ci;:,g ':;;1-:: 
3ui2.C..::.r-.g 232-:.: ·,;a::; -':.2 1:::.:-.e :.;c.s G.i. ve:-~eci l.O ii'our ;.~i2.e C.::-ee k to :--1al t 
a 4-i::.c{l r.-el"' -,.~ee~: i::crec.s~ i:: see?age Dasi:1 r:o. 3 ,,.;ater le~.rel. T:-.. e 
average see:;,age and evapo:!:'ation ra~e for the ·oasin system du=ing 
the 6-rr:.or..th pericd. ,,.,·as 85 1 000 ga.l/ d.ay. 

Radioactive ·..:as--c.e d.~_scl:arged t.o tl'.e ·oasins ':Vas sa:npled by a :propor­
tio:lal se.~.pl.er. ResulL.s of a~.alyses· of 't.hese sarr.ples are sho·,.;n in 
the following ta.Dle. 

Haste ReleaS-2·'5.. .. r. 2.3 X J.0 7 Gc.l.:or..s 1\a-cer 

Alpha 1 x~c 218 
Nonvolatile Beta, c 
Radioiodine, c 

24 
88 

Of the radioac0ivity discharged to the basins, 12% of the alpha was 
plutonium and 3% of the nonvola~ile beta was radios~rontium. Other 
isotopes in the waste ir..cluded na-cural uranium and radioactive zir­
conium, ru""C.;:.enium, and rare eart.hs. 

Results of analyses of 77 water samples collected from the basins 
are sur..rnarized in the-.followir:g table. 

Radioactivity i::; Hater 
Ncnvola-cile Be-r.a, ~adioiodine, 

Alphaz ci./m/ml 1 X 1•Tl2 c/ml 1 x l0-l2 c/ml 
Basin Prev F:!:"'<::-V" Prev 
No. Max Avg Avg ~lax Avg Avg Max Avg Avg 

1 48 12 6 3400 560 370 4600 1050 8000 
2 6 3 5 320 100 250 2500 480 50~ .. J 

3 5 2 5* 110 60 100* 1900 230 3COO* 

* Or.e sample. 

-&i'li$L .. 
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? A-:-ea. 2esults of a:J.alyses of 74 samples are summarized belo·n. 

Raciicactivi'ty in 1.·,rater 
Distance Alp.::a, l\ionYol.atiJ.e Be ~.o2.., 

from 1 X 10-" d/m/:~:1 1 X 10-15 c[rr:1 
D~pt."l 'tO -:::~c::,..;..., ?~e'/ ?"::'2\ .. _.._.._. ___ , 

\•Jell ~d·;;. ter z -"- :0""- r,:ax. ;w g · Avg Max Avg Avg " " - " 
1 23 to 24 34 550 290 18 82,000 40,000 4,500 
2 69 to 70 5 4 4 3 ·s,soo 1,200 82 
3 66 to 68 :;'9 6 4 2 27 18 27 
4 66* 73 
5 17* 24 6 418 

6 11 to 13 6 330 88 450 37,000 21,000 10,400 
7 12 to 13* .:1..:0 87 54 70 27,000 13,000 16,250 
8 66 to 68* 53' 5 3 2 72 26 14 
9 60 to 61•* 258 4 2 1 93 24 15 

10 9 to 12* 9 780 420 128 170,000 122,000 122,000 
ll 68 to 70 9 3 2 5 78 42 62 
12 13 t.o 18 29 380 190 162 110,000 52,000 44,000 
13 14 to 18* 58 a 6 14 11,000 9,200 ·13,000 

* Dry 

H Area. Results of analyses of 73 samples are sumrrarized below. 

Radtoactivttv in ':later 

Distance Alpha, Nonvolatile Beta, Radioiodine, 
fro:n l X 10-3 d/rn/ml l X lo-15 c/m1 1 X 10-14 c/ml 

Depth to Basin, Prev Prev Prev 

~ ~·!a ter, ft r• -. ~ !::!..£ }:!1!_ Max Av< Ava l'!ax ...J::!.L Avg 

1 25 to 26* 24 230 200 200 15.000 11,000 17,000 78 43 840 
2 25 to zS 25 5 2 3 130 56 210 

3 22 to 25 15 2 1 1 150 40 40 
lj. 21 to 24 !f5 2 2 2 54 31 30 
5 23 to 26 13 380 180 560 270,000 76,000 36,000 40,000 7900 53,000 

6 25 to 28 6 2 1 1 100 46 34 

1 24 to 27 66 3 2 1 77 41 14 
8 18 ;o 20 18 2 1 1 79 38 12 

9 15 to 17 . 78 1 l 1 60 4-2 13 
10 19 to 22 19 1 1 1 73 42 12 

I: 11 15 to 19 79 1 1 1 76 4-2 11 

"Dry 
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::.oo-A..-qEJl. S:23?AGE EAS:r~;s 

See~ge basjns were constr~cted at all reactor areas, primarily for 
the :purpose of disposing of 1-1aste discharged ~oy under,.,..ater vs.cuU .. i'Il 
cleaning of the disassembly basins. During tne report period, most 
of the radioactivity discr~rged to the basins was from sources other 
than vacuum c lE>e.ner disch_a.rge. 

R-Area. The first R-Area see:txlge basin was :placed in service on 
June 26, 1957, and from July through October, approximately 9 cu~ics 
o~ nonvolatile beta was discharged from the R-Area disassembly basin 
to the seepage basin. The average nonvolatile beta concentration 
in the seepage basin ·oater from July tonrough October was 5.2 X 10-lO 
c/ml. 

On November 8, during an experiment 

-···- ____________________ ;released large quantities of 
nonvolatile beta to the water in the emergency sectoion of the basin 
as sludge deposited on the basir. ~loor. Analyses of vater samples 
collected ~rom the emergency section of the basin on November S and 
sludge samples collected on November 26 shm;ed that the composition 
of the nonvolatile beta in the water was 37~ Sr, 37% Cs, 23% rare 
earths and Y, 0.8~ Ru and 3.67j Zr-Nb, while the sludge contained 
75% Zr-Nb, 10% rare eartns and Y, 10% Ru-Rh, and 3"/o Sr. 

To minimize contamination of the main portion of the disassembly 
basin, '"ater an-i radioactivity were discharged from the emerge::tcy 
section o~ 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 vas es­
timated as 1900 curies of nonvolatile beta and 0.3 curies alpha in 
106 gallons of water during November, and 230 curies o~ nonvolatile 
beta in 8 X 105 gallons of water during December. These releases 
contributed the greatest amo~~t of nonvolatile beta discharged to 
SRP seepage basins to daoe. Analysis of water collected from the 
seepage basi::t on November 13 showed that the composition o~ the 
nonvolatile beta was 54% Sr, 14% Cs, 26% rare earths and Y, 4% Zr-~~, 
and o.s"f, Ru. · 

' Loss of ,;ater from the first basin, due to su;:face outcrop and lealt-
age through an abandoned sewer syste~ caused use of this basin to be 
discontinued on December 3, resulting in the back~illing of the 
basin. 

The maxim~~ nonvolatile beta concentration observed in samples col­
lected from the basins was 85 X l0-8 c/ml in a sample collected from 
the first basin on November 13. The average concentration in weekly 
samples collected fro~ the second, third, and fourth basins during 
Dec~~ber was 5.4 X 10-8 c/ml with a rr~ximum of 6.3 x 10-6 c/ml in a 
sample collected from the fourth basin on December 13. 
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' FiL'11 b~dges exposed. to radiat::.on at t:J.e fe~ce a:-ou.cd. t::e :-.i:-st. ba-
sin shn'.·ieC.. that ?aiiation levels ~..:ere neglig:::.. ~ole f:::-c::: J-...:..ly ~::rough 

October, but tl"~"t the average ~:;.d.:.e. tion level at f:. \"e :cca tio:;..s 
from November 6 t!l!"'ougi December 3l ~,..ras 400 rnr/-..:ee:::... T::e his~est 
weekly radiation level at one location YT3.S J..3CO :rjr/·-.·ee}~ G.t the south 
end of the basin during the weel.': ending December ~. 

Fik ~o.d;;cs "t."'C:::-e :c.:o.:.zi at the secvnd..,.. tt.i::.:.i, al!d .z:"'oLirt~ 'be.sins 
onlY during the last two ~ .. ;eeks of tl"~e ':::e:port pericd., b"J.t :!."esults 
indicated t:b..at t!:e highest radiation level at these basins ·..ras at 
the north end of ti""le tb.ird basin. The maxir.n.L'll level obser-ved. at 
this location was 440 mr/week. 

L Area.. The a:mour1t of radioactivi-cy discr.a~ged to -che L-Area seep­
age basin was estimated to be 0.2 curies nonvolatile ·oeta; most O!, 

the activity resulted from the 'tJashing of :purification filters at 
the bacin. Sampling of the basin was begun on Occober lD, and dur­
ing the remainder of the report period, the average nonvolatile beta 
concentration in ··-ater samples collected from the basin HiS 

1.3 x 10-lo c/~~- The maxim~~ concentration •-as 2.5 X 10-lO c/ml 
in a sample collected on November 14. 

Film badges exposed to radiation at the seepage basin fence showed 
that during October radiation levels were insignificant, but from 
November through December the average radiation level at one loca­
tion ,.vas 550 mr/weel{. The highest ~.veekly raO..iation level observed 
was l4DD mr/wea~ during the week ending December 18. 

P-Area. The first P-Area seepage basin was placed in service on 
July 23. Dn July 24, pu.'llping of \Tater from the emergency section 
of P-Area disassembly basin to the seepage basin ,,'as be~"l, and 
during July the basin received 22 curies of nolvolatile beta due 
to failed fuel elements. A second basin was constructed and placed 
in service in November. The total nonvolatile beta discr~rged to 
the two-basin system during the report period was 32 curies. The 
average nonvolatile beta conce!'ltration in 1·rater samples collected 
from the first basin durinfc, the~· report period was 20 X lD-lO c/ml, 
With a rnaximu.'ll of 60 x lD- c/~~ in a sample collected on Septem­
ber 5. 

Film badges exposed to radiation at the basin fence from August 
through December showed that the highest radiation levels occurred 
near the inlet pipe. The average' radiation level at that lo.cation 
was 230 mr/week. with a maximum-of 1500 mr "-=ing the twa-week period. 
from November 6 through 20. 

C-Area. The C-Area see:;age basin was :p:.a<:e<l :i.n sen·ice on December 
4 and received underwater vacuum· cleaner. discharge during ti:e re­
mainder of the report period. Nonvolati'le beta discb.ar~.>ed to the 
basin was estimated as D.Dl curie. The average concentration of 
nonvolatile beta in three 1fater sa:nples collected. during December 
was 0.076 X lD-1.0 c/ml, with a maxirr.c;.:n of 0.088. x lD-lo c/ml .:.n a 
sample collected on December 19. ?iL~ badges exposed at the fence 
around the basin showed that radiation levels during the report • 
period were negligible. 
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Lo~~·e:- T:"'::-ee ~k....-.:.2 f-..c_".J.E..tic S::;e~ir:".er;.s. 1}.1he aquatic specir:1e!1s collected 
i'~ou. Lo~,.;er T~Y!"2e Sur~s : .. ~c::. July l ~o i:·:cve::1ber 8 ge:1erally contai~ed 
low level conce~~ra~~cns of :10r.volatile ~eta. Algae collected duri~g 
t~is ~e::-icd fro::-, locatio:-~s t,:!O ;a:1d. eig~-:teen miles below R-Area con­
tained r.:axir:1;.;;;1 r..onvolatile be--ca concent:-ations of 11,000 X 10-12 c/g 
and 100 X l0- 12 c/g, respectively. F'i.sh collected from Loi.;er Three 
Runs duriug this ?eriod generally contai~ed lo~ level concentrations 
of non vola tile beta in the bones; g2.lls 7 t:-:e sk~ii. ar:d scales a;;. ~nell 

as .tile irn.estinal -cracts. i'Io signifiCant; concentratio:l.s oz'"' racii..?­
acti vi ty 1-.rere ::'O~"ld in tl'le flesh, livers, or gor..e.ds. ' The :maximum 
and average nonvolatile beta concent~ations fow~d in the organs of 
these fish collected from five locations are shown in the following 
table. , ! 

Bon.e 
Bone, Sr 
Gills 
Skin & Scales 
Intestinal Tract 

Nonvolatile Beta at Various Distances 
Below R Area, l x lO-l2 c/g 

(July through Nove::foer) 

5 Miles 7 Miles 10 ~Iiles 15 Miles 
Max Avg rv;ax Avg Max Avg ?tax Avg 

120 85 130 90 90 50 40* 
60 60 90 40 50 35 15* 
80 65 60 40 55 30 NS** 
90 75 75 55 65 30 NS*·* 
40 35 40 30 30 20 NS** 

~· Only one sample. 
*•*' No significant radioactivity. 

18 Miles 
Max Avg 

20* 
t,;S** 
NS** 
NS** 
NS** 

Aquatic specime:1s collected from Lo>fer Three Runs r'rom November 8 
to December 25 were exposed to additior~l radioactive rr~terial which 
included significant Ce-137 for the first time. Algae samples col­
lected from locations two and eighteen miles below R Area during 
this ueriod contai2ed rr~xi~um nonvolatile beta concentrations of 
130,000 x lo-l2 c/g and 800 x l0-12 c/g, respectively. These con­
centrations 1;ere l1igher by factors or' 12 and 8 than the maximU.'ll con­
centrations found during the period from July 1 through November 8. 
Of the aq~tic biological specimens, crayfish c~ntained the hi~hest 
nonvolatile beta concentrations, l<ith a maxinum of 4400 X 10- 1 c/g. 
Fish collected from Lm;er Three Ru.'ls during this period contained 
significant concen-;;rations of nonvolatile beta in the flesh, livers, 
and gonads with substantially increased concentrations in other or­
gans, as shown in the following table. In the fish radiostrontium 
contributed approxirr~tely 60% of the total bone radioactivity while 
radiocesium was the prime contributor of radioactivity in muscular 
tissue. 
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1.n July of 195? C~--.:.e .o;J t::e :..::c:-22.S2C. :-e:!..ez.ses o:" :-ad.:.82.ct:.. ~.~:.. -:~~· :..:-:-:v 
Steel C:-eek, Lo~..:er T;::::-ee R:J..::s, ari'i -'c.:-.e Sa van::ah n:.. ve:- as a ::-esul -r. 
of fuel e:e:-::e~/c :'ail"C.res i:1 2; ? , a:ld L Areas 1 the bioloGi. ca.:.. 33::1.­

pling prograr:: ~ .. ;as ex}!CI.ncieci anci p:-:..~ry emp:-..as:s ~ ... ·as placed. or: -che 
collection a:-~d. raclioa:-~alysis o~" aq_u.at:ic speci:-::ens fro:n these st:-ea:ns. 
A tot.;.l of 5~0 '"1,:;_:.:.::-t:..:: :::~2.::.:-r.c:::s: ·~:r .. :.c::. :..~--.cl:-.:.C.ed. 133 a:E)o.e, 202 ~::.3h, 

14 turtle.s, 22 c::"ay£'::.3:-.. , 30 s~~"i::-.:p, L12 :;.ir-.r.O~..rs, 20 clax.s, a:-.ci l7 
frogs ·~rere collected :--or :rac:..oa.nalysi..s. Aq_uatic specimens collected 
fro:a Pen 3rar..c~, Fo"C..r :-i:.le Cree:.:_, and Upper ~hree Runs gene:!.~ally did 
not contaiil sig~ificant concentrations of rad~oac~ivity. Uptake of 
radioactivity ·oy Jver::esT.ria.::. an:!.rr.als _. collected at random on "the 
Plant site; \·ras confi~ed to --chyroia coneentrat:.on of' radioiodine 
(maximwn 280,000 X 10-12 c/g) and v-ery lol.-f level nonvolatile ~oeta 
in the bones (:r;axir.n..; .. -;;. 45 x J..o-~ 2 c/g). 3oth of the maximum con-
centrations were contained in ra.bbi·t.s collected near the Separatior...s 
Areas. 

ALGAE P..i~D AQUATIC SP:SCii>·l~KS 

Algae samples collected f!'orr. Steel Creek, Lo~ .. :er Three Runs, and. the 
Savannah River containei higher concentrations of radioactivity than 
aq_uatic specimens collected :'rom these st:-ea:nsQ The algae saiilples 
generally· contai~ed cO;centrations of nonvolatile be-ca that ranged 
from 1000 to 10,000 times the concentrations contair.ed in the stream 
11ater. The rad.ioiso-coues fO~..L.'1C.. in algae includ..eC.. Sr-89, Sr-90, 

95 Ru-103, Ru-105, Zr-X~ , Cr-51, rare earths, and trace amounts of 
Fe-59 and/or Co-60. Cs-137 was also found in detectable concentra­
tions in Lower Three R~~s algae. 

Crayfish and sirimp are representative aquatic Specimens that feed 
on algae and organic r.'.a tter in tbe stream beci and then serve as food 
for fish and l'ligZ"ler a.nir;.sls.. Crayi'isil and shri:-:llj .. -:.lected from 
Lower Three RuilS ~ontc.ined concentrations of nonvolatile beta that 
ranged from 700 ~o 2000 ti~es the concentrations found in stream 
water. In speci~ens collected from Lower Three Runs the ma~n iso­
topes present were Sr-89, Sr-90, Cs-134, and Cs-137. Aquatic speci­
mens of t~is type whicC. were collected from Steel Creek and the 
Sava~~h River did not contain significant concentrations of Cs-137. 

The fish collected from Steel C1·eek and Lower Three Runs generally 
contained significant conce!lt;.:·a -cions of nonvolatile ·weta in the 
bones, e;ills, the skin an:i scales, and the intes-tinal tracts. Fish 
collected. f:-o:n. ::~o¥re~ Three ?.u.r...s :i~i.=.o. £Jovsrr.bcr s.Y:d Dece:::Oer con­
tai.ned significant conce:ltrations of nonvolatile beta, due to the 
p~esence of Cs-137, in the ·flesh, livers, and gor~ds. The bone was 
the organ that contained the C.ig~1est concentration of radioactivity 
ir.: each specir::er.. an<i rc:.G.ios-r.ror.tiu..ll contributed. from 50 to SG% of 
the total Oor...e radioactivity. The bones of these fish contained 
concentrations ot: non vola tile oeta that ranged from .200 to •&0 times 
the concentraticns follild in stream v-~ater. 

""- I 
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2 :.:::_::.es 5 ;.:iles ::.o ~.-:iles ' - :.O:iles ~" :-:..s.x Avg .·.ax A7g ~·fs. X ;..vg 2\·Iax Avg 
ilor:e SOO* 1100* 220 .160 200 50 Bor ... e, Sr :020'* 600* 90 65 85 20 GUls 

~·-::.v"· 580* . .LlO 95 120 25 Ski~, & Scales 70* 7CO* 135 120 400 40 Intestinal Tract 50* 640* 510 230 90 40 Flesh 30* 70* NS** 50 15 Liver XS** LJ:Q·if- 40 25 130 20 Gonacis :·;S** HO* 50 20 35 10 
* Only one sar.1:p.J..e. 

** i'<o signii,icant radioa cti vi ty. 

By the end o:;:, Nover.1be:- J sr;;all aqua tic specimens in Lower Three Runs 
had accur~:ula ted. e:J.o~..:.g::;. rad.ioacti vi ty to be rad.ioautographed by us­
ing long exposure ti~es and forced development of the film. A 
photograph a"d a radioauc;ograph of specimens collected r'rom the 
stream on Nove:nber 29 are shovm on page 44. Results of analyses 
of similar specirr.ens collected at the same time are shown in the 
follm:ing table. The radioautograph was obtained ·by exposing Du 
P_ont "Xtra-Fast" X-ray Filt71 (medical tY})e 508), se]?arated fro:n the 
specimens by 0. 2 mil u:.rylar) 11 !''or seven weeks. The fiLa was de­
veloped twice the nor.::-~1 developrr.ent time. 

2 

Shrimp 
Crayfish 
Minnows 

Nonvolati:e Beta in Srr.all Aquatic Specimens 
Collectea at Various Distances Downstream 

from R Area) 1 x lo-L2 c/g 

Miles 5 Yi.les 7 Miles 10 Miles 13 Miles 

1000 620 
1200 510 440 75 86 

15 Miles 

470 
820 

Steel Creek Aouatic Specimens. Algae samples collected from Steel 
Creek ciuri::g October a::::..d. Xcve!':' ... ber contained the highest concentra­
tions of nonvolatile bete.ro~~d in any aquatic specimens during 
this report ~eriod. ~2gae samples collected near L-Area effluent 
contained maximur.;. and average :J.Onvo"la tile beta concentrations of 
140,000 X l0-

12 
c/g an~ 80,000 x 10-l2 c/g, respectively. Algae 

samples collected ten tiles below the, Reactor Area in October and 
November contained a rr.aximwn non vola tile beta c.o=.cen.~r.a tion of 
3000 x 10-

12 
c/g with an average concentration of 700 x l0-12 c/g. 

One algae satr.ple collected. f~o:n the mouth of Steel Creek on Septem ... 
ber 24, ar~lyzed 31,000 x 10-12 c/g. This unusually high s~mple 
proh3.bly resulted :from algae washing downstream from the reactor 

i effluents. 1 



., 

.. 

Six~y-se~;e:-. :::..:;rl ..... :::::::-~~e:--.-:2.:-.~ : .. c·w:.;:· .:;~ec.:.es, 1-re~e col:-.::-~ted. ::-c::-, S-ceel 
:::::--'22~: s.:;:;:.:·:::-~:..:-:..::. ·.:c::._~- e.:.-:::~..-e.-. :-:::.:es "'::-e::...o-.1 -:.:·~~ ::eacL.or .;.~ea (ep~~ox:::.­
:r..s.-ce:y c::e :::::..::._c- ;"':.."':::-:. -;:::-:.e Ss.\··c.:-.:-.. c.:-~ ?.:.'.·e:::). ?..aciica::alys~s o: ... -c~lese 
s:;;..zci~:.e:J.s, ·,;:--.:..c:~-:. ·,;2:-e :!:'m.::: . .:..-~:e2.y col~ec-::ed. throug1:0ut t:-.e :-e?c:::-t 
?e:::-:.c::.., :-.::·i2.s.::...~.j_ s:....-:;::.:_::..::s.::t co:::ce::-::::-a-cic::s of :-.onvolat:.2.e Geta :...:J. 
tl'.e ·oc-.-.e3; -c::-.e :::~-:.:..:: e.r:-:::. scai.es, c:.::s, a.; .. C.. tr.e intesti:-.a2. t:::-actsj 
cc::ce::--c:::at.ic:;.s C.ecrec.si:-.. g in r:".a5:1:.. t·-.:.C..e :.:1 the order listed. No 
sig:-tif:.car.:.t cc::-:.ce:-.t~at.io:-!5 r,..~el"e ~-,ou::d. ir:. t::e :'lesh, liver-3, or 
gor:.aC..s. ~:-,Le co:--.ce:1t::-a t:.o:-.. of :-adioacti. Yi ty fou:1d. i:-.. :.:--:.c ..:.'i5h "uor..e:;; 
raz:.;;cC. :':.. ... :.j~- :GJ -:a -s:OC ti:::es ~::-1e c::;~ce:!t:!:'atio:Js fouz:d :.n strear.: 
.,-,.,~aterj eq_u.il:!.b:-ic:~. ·,;a3 apr::a:::-ently ~eacbed -..n. thin t1vo ·.veeks afte:-
t!"le f'ish ~..:as firs-t ex~oseG. to t~e re.C.icac-c:.7ely contarn:.nated v.ra.ter. 
Radiost.:,or:t:.~a co:J.tribt;.ted a~rproxir:-..ately 55~ of the total bone 
radioacti v:.. ty. T:-:e :r:-zxir:-.t:..--n ar.d a veTage r..onvola tile beta concentra­
-ci o::s fou:..G. ir1 t.he bones: g:.l.ls) e..::~ -c:~c skin ar...d scales of' the fo;:.r 
main spec:.-es c:' fish collected are shown in the !'ollo·wing ta"ole. 

No~volatile Eeta 1 1 x lo-12 c/_g 
Nu..-nter S%in & 

& Species Date Bone Bone, Sr Gills Scales 

Max 13 Bream 10/25/57 630 400 240 500 
Avg 8/1 - 12/25 260 200 170 260 

Xax 8 Garfish 9/16/57 350 75 75 190 
Avg 8/1 - 12/25 180 65 50 110 

f.1a.X 
21 Bass 9/5/57 700 690 360 510 

Avg __ 8/l - 12/25 220 no 140 100 

~!;ax 
25 Catf''ish 10/23/57 1300 1300 350 NS* 

Avg 8/l - 12/25 240 130 110 NS* 

* Not significant. 

Savannah River Ao_ua tic Speci:r1er~s. Radioanalysis of algae samples 
collect.ed f~cm t:~e Sava:.:r.:.ah 3.i ver C.l.:.ring the period July :. to De-
cer:-.. ber 25 revealed. detec"ta-ble nonvolatile beta due to Plant opera­
tion in sa::J.ples ccllec""Ced. at the ::-.. ou"t::.. O! ... Doth Steel Cree~ and Lo'",;er 
Tbr:ee E\'..:.~s a::d as far d.O'tiT;.st:ream as ten miles below Lower Three Runs. 
Tte maxi!':".u:r.. a~.d ave:-age ::a:: vola tile beta concentration cor:tained in 

' Savannah River al6ae curing the r~~ort period are shown in the fol-
lo'W'ing table. 

15 Yiiles aOove Steel Cree~ 
150 Ya!'C.s belol·t Steel Creek 

15 1>1iles belo1·T 3tee.:!. C::-eek 
(150 Yarcs below Lower Three 
Ru>J.s) 

10 Mi.i.es below~ Lor,rer Three Runs 

Nonvolatile 3eta, l x 10-12 c/_g 
11'-SX Avg 

200 
2150 

450 
350 

100 
1270 

320 
170 

I t 
' 

! 
I 
I 

I 
! 
r 
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Approxir.-.ately ::.,::;;:., o:;:'"' t:::e :"':_.;;-_ ::c~:::..e-:·(;eC:. :'"':::o::: 1:.:~e S3sannah River from 
the mouth of S~20.;l C::~ec7~: c:-.C.. ~::·,.;.~::- r::·::.::se ?.:,;.::s, C.::!.~ir;.g the l~cport 
period., cont,s.it~e<:~ :::..o".~- ~-.-::·:2.=.. co::-:ce:·. --.::-c. o:.:i.:J.:-'.s o:" ::o::--.·.rcla "Lile bets. in 
the bones, t:.--.e ~Li~ ar::i .:;c::...:..c;;, ;::.:..2.3 1 e.r-.-i t::e :.n·cestinal tracts. 
Radiostrontiu.."T~ ::c~--.-cri"t.;..~~: .. ::. a:;::;J::-C•:.:i:::8.tely 5C~~ of "t.::e total bone ra­
dioactivity4 RaC.iocesic..:::. 1 ·.~·hi:.e p:-esent i:: significa:J.t c;_t;.Bntities 
in fish collec~ed. fro:n. :..c·,·re~:· ·J:;;.::ee 2uns itself J was :tot det·-:·::table 
::n the organs uf f:..:;;: ccl:..ec-;:;eG. f:;.---om ~:.he ri:QLJ:ch of Lower Th1·t.:~ i.-:.u.n:J. 
The maximum anO. average co:-.. ce~;.-cra tior:s a:: nor .. vola tile beta con tain€:d. 
in the organs of fish collected at the mouth of each stream is shown 
below. 

Nonvolatile Betaz , X 10-12 c/_g . 
Skin & 

Location Bones Scales Gills 
Mouth Steel Creek !-'.ax 640 240 140 

Avg 115 20 45 

Mouth Lower Three Runs !'I .ax 55 30 30 
; Avg 35 25 20 

. I 
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Figure 9. Photograph of Radioactive Specimens 
Collected from -Lo~er 'Three Runs 
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Figure 10. Radioautograph of Specimens 
Collected from Lower Three Runs 


