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Abstract 

I .. < ;,, 0 ~ 0 ",/ 

","I .• < \' • 

·. · .. '-. '. 

Radioactivity in the Plant enviro;J.s ·.vas measured during t.he six­
month period ending December 31, 1960. iTo significant amounts of 
radioactivity were detected in the e:::rviro:'~'7lent as a resl.l.l t of Plant 
discharges. Nonvolatile beta releases from Reactor Areas to efflu­
ent streams decreased approximately 70:~. Nonvolatile beta and alpha 
releases from F-Area stacks increased •.-Jhi.:..e decreased releases i.~eye 
obse::-ved from H-Area stacks. The six-month average conce2traticn 
of nonvolatile beta actiyity in air ••as the lowest observed to date. 

:I 
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Introduction 

Under a p:-cg::'e.::J. es-::c..:Jlisned b;y ~he Du :?c~t Cor;·(pa!1y _i:1 Jt:.ne 1951, 
the Sava:u:ah 2i·ier :?:::..a:r~ site a:J.d st.:.rrounii~g region are systenat­
ically monitor<2d for radioactivity. The yegior..al monito:i!1g pr-o­
gram accwnulates :..:!.:"'cr::J.ati':)n. :,hat: is useful both as a measure of 
the effective::-l.ess of Plant :::or.t:-:-ols a.r..d. as 2.~1 a1~thoritnti"'re record 
of environmen1:.a.~ conditions. fuis report, covering the period 
from July thrc~gh D2ce~beY l3SO, is o~e of a series of reports 
relati!1g ~o ~h~ ~egional monit:o~i~g p~og~a~. 

Data Reporting 

Survey data 'Je;:·e ave:·age:l !,or t!Je six-month ?el~iod. and CCIT'.pared vlith 
the previous six-month averages ( 11Heal th Pnysics Regional Monitoring 
Semiannual ?.eport., 11 DPSP 50-25-25, Ocl.ober 2..960). In reporting 
data, ''Avg !I OY :'Tctal a ~efers to the average or total for this six­
month report peYiod, ·~;hile nPY"eV Avg '' or ''Prev 'Ibtal '' refers to the 
average or total for the p:::·eced.ing six-mor~th period.. Unless other­
wise specified, :'Iviax 11 refers to the greatest conce:ltYation observed 
in a si~gle sa!nple .::ollected during -che report pe~i·:Jd. L11proved. 
beta ccu:1ti:1g sensi tivi t:..es, accom:t::lJ.shed by ir-~st.alla tions o~ gas 
flov ccu!"/cers in August 1960, ree.,J.lted tn s.r: a:;;?are:1t b·...:.t net actual 
decrease in. nonvolatile beta activ!.ty -...Jhen t0.is activi-:.:y in enviroP.­
mental sa:r:1ples approacned sen.s i tivi ty le'/e:s. 

Sensitivity and Standard Deviation of Laboratory Analyses 

Tne sensi ti vi ty of labora.t:)~y ar..alyses re;:."'e.rs to the minimurn S:.lOU:~rt 

of radioactivity t~at can be detected by the racliochem::.-::al a~.a~)Si­
cal techniques in use. It is based on stat:.stical countir..g er~·c~ 
(90% ~:::onfide!1ce level) and is influenced by sample size, counte~· 
efficiency 1 a::..d. cour:..ter background.. No self -absorption c.orrectiC!:.E 
have been applied. 

The sta:J.clal""d deviations, calculated ±'rom spil\.e recovery values, a..,...;::. 
applicable to the six-month averages of data in t1"1is repo~t • 
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"'ta 

Vegeta-:::.c.~, 

A~r 

l.'ater 

'.'ege'!'.ati-=::-. 
B!.clog!.::;~.: 

S:t:e~i::;e::.s 

Air 

l~ .. d 
Vegeta-c:..::n 

.::.:::.9 
0.!0 
O.C33 

4,4. 
.l,,J, 

2.2 

O.l.; ;.; • r -15 

.J.::..; x .:..c~= c,·g 
C.Ol X :.c-.!..2 c/e. 
O.C:OS x J..C_:_.;, ;;.c/cc 

:!:: 3.5 

! ::..3 

2,2 ± 2.0 X 10-~a c/g* 
0. 78 l: 0.04 x ::.o-1 ,. )j.c/c-:; 

C.22 t o • .:. 7 X :c--:.~ o/cJ. 
0.25 t 0.2C X ::.o-:2 o/g 
0.03l t 0.025 X :.::rl.z Ci B 

~~:"::i:c-:i 
~·.<~~.:, -~ 

--
l5 
22 

Pa.i.:..ci::j!.::.e ",..'ater a. 7 t 5.5 X .:.a-ts c~~ Cl 

?sd:!.oces iu::: 

?.alicst~:-~tium 

Strw::.t.il..l.'n-90 

Vegetatio:l 
Air 
Hil~ 

\ht.er 

'dater 

0.55 
l. 7E 

10.0 

4.0 

5.3 

5.9 

4.3 

± 0.46 
± 1.~6 
± 1.5 

± O.<i: 

t 4.3 

t 4.9 

± 3.9 

X .:_,rt= -:.; g 
X 1--14 >J.c/c-:. -V 
X lo-ts :::;'ml 

X lo-12 c/ml 

X lo-ts c/::'.1 

X 10-ts c/ml 

X le-ts o/cC. 

* App:-oxi:r.ate averagP.; sample size va:r:!.e:d, 

lS 

a.a 

5 & 2.7** 

_!.; 

12 

-H" =J, Standard dev:!.at:!.o~ :."o-:- :...-~ me~hv=.s c:: a:-..al:,rses. 

~5 X J..c-:3 o/cJ. 
45 X 1o-:-= o/g 
~ . .:- X :o-t' c::./g 

.500 X ::.c,-t s o/cJ. 
20 X :..o-12 c/s 

3000 X :o-1!: o/c:. 

2500 X 
• -.-12 "v e;'::"..:, 

000 X .:..o-t= ;;::U. 

225 X l.o-ts c/::0.. 

225 X .:._o-.:.~ c/::-.:. 

Where samples were analyzed by gamma spec t!"'cr::etery_, tl~e 2.o'.·ter level 
of detection of a given isotope varies Hi th: (l) bac::-;.tS::.·c·-..:.~" .. ·5.. o: .... 
each individual chan!:lel groupi!lg and (2) geon:.~try ar1-::l vo~·.t:.:-::e of 
sample analyzed.. For this reason no average sens i ti ·-1-:. "ties a~~e ~iven. 

Furt~ermore, usi!:lg gu;n ... '1l.a spe.::"t.r:::::netry, :.t is ~o"t p.rac"(:.c2..l :.o cl.if­
ferentiation bet,,;een ~uclides emitting garn..rna ravs o:: r;.ea:::-: 'f che 
same energy. T.~us, data are reported ~s Rulc5 , 106 , Cel 4l,:~ 4 , 
Co60 /Fe 5 9

, etc; such notations do not mean tha:t both i&atopes •.·rere 
necessarily present. The d!.!'fere!1tiation bet',..'"cer:.. :;1em.te~s of r::ost 
of such groupings can be made, if req_uired, by: (l) approximate 
age estimates of the fission products at the ti:ne of ~elease, (2) 
chemical separations arrd decay, ar.d (3) beta absorption studies. 

Summary 

Radioe.ctivity released to the environment by stacks ancl efilue::..t 
streams included approxir:1ately 0.4 curie alpha, 197 curies oi' r:0:-1-

volatile beta, 26 curies of radioiodine and 482,500 ·:uries of 
tritium. 

I 
I 

Nonvolatile beta radioactivity discharged f rem the reactCl' ·iic::tsse:n­
bly basin decreased from. 650 curies to l86 curies. .t.~:;:~c:::~~a~ely 

40% of the radioacti vi -cy ;:as long lived (prima::-iJ.y ce- ··-'- ···<) ::-e-. 
sulting from releases associated with discharges cf enricheC.. ura­
nium loadings 

·I 

I 

~-----L----~--------------~~==~======~======~~~~ 
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Nonvolatile beta and tritium releases fr0m Reactor-Area discha~ges 
were detectable i:;. the Savannah River at :pointE: below the Pla.nt. 
It was esti~ated that the Plant contributed 67 curies of nonvola­
tile beta and 26,700 curies of tritium to the flo'" of radioactivity 
in the river at the High',:ay 301 crossing during the 6-month period. 

Tl1e radioactivity stabil:Lzation program .fo1· the R-Area seepage 
basin area ~ontinued by bacl:fillir.g and clay capping the basin sys­
tem. Excavation of a trench for the clay containment dike around 
basin 1 was initiated. 

Radioactivity observed in Savannah River fish was generally con­
fined to lcv1'level ~or:cent:::-ations o-=: radi::stror.::.i'Jr.l in the bcnesj 
fish collected frcm all ±"'our reactor effluent streams contained 
significant concent::--ations of radiostrontium in the bones and radio­
zinc in both the bones and fleshy tissues. Lower Three Runs and 
Steel Creek fish also contained radiocesiQ~ in the flesh. ~e up­
take of radioactivicy by terrestrial animals on the Plant site was 
highest in tbe i..1l!llediate vicinity of R-Area seepage basins. Sr-89 
and Sr-90 were tbe main isotopes fo~~d in the bones while Cs-134 and 
Cs-137 were the primary isotopes present in the fleshy tissues. 

Nonvolatile beta a:1d al:t;:ha stack releases !'rom F Area increased.) 
whereas) r8.d.ioiodi.:1e :-eleases continued at a low level. D=creased 
stack releas-=s frO::;. H Area He:-e obse:-v~d tl:.rC\.:..ghout -:he. ?e~:.od. 
Envirorunental ef:'e·::ts due to stack released radioactivity 1-1ere 
negligible. 

Ai.rbor:1e radioactivity decreased ::"r0m 18 x 10-14 to 8 x l.o-l 4 11c/cc, 
the lo~r~est s ix.-month ave~·age ~or ... ce:ltration o'oserved to date. Four 
continuous aiT 1:10nito:-ir!g stations were L:stalled at locations ap­
proximately lOO mil-=S .frcn the. P~ant ... These more distant stg.tiCJn.s, 
operated at Savannah and Maccn in Georgia) a:1d at Colu.'Ubia and 
Greenville in South Carolina serve as 11 rei'~re:1ce points :r for G.eter­
mining background levels of radioactivity in air. 

Analysis of rainwater samples indicated a Plant deposition of app~ox­
imately 40 millicuries of nonvolatile beta and 30 curies of tritium 
per square mile. 

F-Area nonvolatile beta releases for this 6-month period exceeded 
the previous total releases to Four Mile Creek from F Area s:i:nce 
startup in 1955, These releases '•ere attributed to: (1) the over­
flow of the 281-3F retention basin in July followi:lg a high activi.t.y 
waste evaporate~ coil leak) and (2) ~he contE~.mination of the F-Area 
process (recircule.ting) cooling 'water system. Nonvolatile beta 
releases to Four Mile Creek from F and H Areas totaled 4.9 a~d C.3 
curies, respectively. 
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Radioactivity Releases 

Plant Discharge 

100 AREAS 

The major source of radioactive ·.-~aste discharged fro:n the Reactor 
Areas to Plant effl'1e:1.t strear!ls \-las disasse~-:1bly basi:l ·,.;ate:- ·,.;b_ich 
was pumped at a rate of 1000 to 2000 gpm. Purging of the thermal 
shield system ~~·as discontinued -..,ith the exceptior:. of R ~.;:"ea; n:J:t­

volatile beta releases from this source were negligible (3 
millicu:-ies). 

Radioactivity discharged from the disasser.1bly basirrs da:ci,~g this 
report period decreased despite an increase in the nw-aber o:? reactor 
discharge outages (ll during the period January through June 1960.: 
14 during the period July thro11gh December 1960). 'This :lec:cease 
may have resuJ.ted from decreased corrosion in the p.rocess syster.: 
due to more effective control of reactor ~oterator pH. A?prcxi­
mately 40% of the total activity released to :ceactor ei'fj_uent 
streams had half lives greater than 15 days (primarily Cel~~, 14~). 
A swnrr.ary of nonvolatile beta releases from the Reactor Areas to 
?lant streams, as detenr.ined by radioanalyses of disa.sse:-:;b2.y basin 
~..;eir sa.'TI.ples is shown in the follo·w·ing 1:aDle. 

Area 

R 

p 

L 

K 

c 

Beta Releases, curie::, 

P:r.e-;ious 
Long-lived Isotopes* Short-lived Isotopes* Tot a'-

11.4 26.1 

9.8 27.6 

15.2 13.9 

30.0 30.8 

8. 7 12.~ 

Total ___, 75.1 111 

* The specific distribution of both lor.g a.~d. s·nor-t.­
lived isotopes (half lives greater and.less than 
15 days, respectively) wil.l be pre~e:1~ed in a 
future '...raste audit report. Tne inilu"" shOW!1 i'or 
the total short-lived isotopes inc:Ludes approxi­
mately 2•1 curies of radioiodine. 

** Includes lSO curies of long-lived isotopes. 

84 

35 

297 

147 

87 

650** 

The alpha radioactivity discharged in the Reactor-Area effluGnt 
streams •.-;as esti.t;~ated to be app:r:oximately 0.3 curie o.nd is attri­
buted almost entirej_y to the naturally occurring radioactivity in 
cooling water. 
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:<·:..ic:::·ator _lc;.::;ses ass..:.c.:..u.t.ed ·,.·.::..·~::: :::e3.c-coy disc:-::o.-: .. ces :!\.::s:l.lte.j i:1 a 
tri ti•J.i'Tl r-elea.:::;-2 to :::·eac-;:c:· e:-..:·..:..:..:.e::-: st.:-e2..-:-.s of c.p-;..:-c:-::.::1o..te:..y 22,000 
C ~., • ..:t:>~ (..:"'c· ... ...::..: ...... "!' ·::·"'-•• ,., •• ..::-.~ ... .,.-.~ :-- ........ "' ........ o ~ .• .,... "":JoV"\·\ co.·np....,r•-.,-'l t'.o ~--"""'-' -•l .;_v..L....L••u ._,-~,.~v ._._..~~~.:;, ~-'-'·:· -; rt~o;;..:;. v .... ,_:__ .. •• a 1 .._..._,_...._ ... 

25,000 curies d.ur:~:g tt.e :t(Yev:..ous s -:.x-r:-,o~ tr~ peri. ad. 

NorLitori:--~g of tf'.e B . .:.i~c~:.::g =.OS s:ac~ ex!'.a"...:.st. ·~ras initiat.ed in all 
Reacto~ k::.;:-as o::: S;;~:>:e:;:~·-=:::· 2::. .t2:;:!;a ::-e.2.e:::ses :"::c;-;-; t.his .::::c-,_i:··->:: 
,,.:ere neg:_ig:LG~~. ~s.:-:~~~.3. ~}~..i.::..se ::e:.g:·n. e.~a..:..ysis re'!e2..led. ""Che presence 

'"' 103 106 l·j, l :44 -- 9 5 - , - . \ • . -o: Ru ' , Ce ' , Zr-;;o , .l.-...~....)1, as ·tiel.1. as some ~r:aucea. 

activities (Cr-5:!..} ?e 59 /Co60 a:-,d. :.·I::54/Co58
) on isolated srur.plesj 

ho·,.:ever} the qo.:.:...~--.~::..ties '.-.'ere too low to per:~:.it accurate specific 
ar.alyses. A s :.r.c:e shD::--t-li ved isotope ( Cs -138} a :53-minute 
daughte~· p:.:·ocluct. o:" Xe-:i38) was co::..rnon to all a::"ea .::--eleases. The 
foll·o·...r::..ng ts:0:..e sw~.:-:,a:::i.zes i\eacto:c-hrea stack reieases durin€; the 
fourth quarteY of 1960. 

Area 

R 
p 

L 
K 
c 

Stack-Released J.\Jonvo l a tile Beta, me 

0.30 
0.21 
0.37 
l.8-< 
l.OO 

Totai -+ 3 • 72 

.Reactor-Area sta.ci~-released tri~ium r;otaled 121}000 curies compared 
to 140,000 curies during "the previous report :;oeriod. 

200 AREAS 

~Jonvol.a tile beta and alpta releases fro:n the F -Area canyon stack 
iacre:::..sed despite the cessation of operations in this area during 
the :iast hal:' of the report pe.riod. Tne maximwn nonvolatile beta 
monthly l~elease (2 .:S curies) occurred i!'~. Septerr.ber. 

Alpha releases "totaled. 72 ::~:Cllic:uries, including 27 millicuries in 
October} the highest monthly release since July 1950. Alpha releases 
decreased significantly following shutd.o·w;t of B-Line Recovery facil­
ities in .November. Ihe radioiodine release (l.3 curies all in F 
Area) \18.S the lowest six-month total sinc:e separations operations 
began. 

Stack releases for F Area and H Area are surr~arized in the follow­
i:"lg ta'oles. 

I 

.I 

I 
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0 

i'Ionvolatile 
Ru~o~,~oe 

Beta, me 

s,.eo,eo 
Ce~4l, 144 

Csl:i7 

Zr-Nb95 

AgllO 

Alpha, me 
I-131, curies 

Total 

Stack-Released 
F Area 

Total Prev Total 

5334 
1.4 

48 
1.5 

38 
18 

-+ 5441 

72* 
1.3 

3361 
5 

110 
15 

122 

3613 

21 
6 

* 80'f, plutonium. 

Radioactivity 
R Area 

Total Prev •rotal 

16,6 142 
5,0 1 

59.3 25 
6.6 1 

14,8 37 

102 206 

1 1 

Nonvolatile beta releases from F Area to Four Mile Creek exceeded 
t~e previous total releases from F Area to Four Mile Creek since 
startup in 1955. These acute releases occurred in July and Septem­
ber and resulted from: (1) overflow of the 281-3F retention basin 
follo'«ing a coil leak in the high activl.ty waste evaporator, and 
(2) cont~Jination of the F-Area process (recirculating) cooling 

·water system. ·Nonvolatile beta releases to Four Mile Creek from 
F and H Areas totaled 4,9 and 0.3 curies, respectively. Predominant 
isotopes in the process cooling water were Ce-141 and Ce-144. 

300 AREA 

The estimated release of natural uranium to Tims Branch from 300 
Area was 70 pounds or 30"millicuries. 

700 AREA 

Releases of radioactivity from Thlilding 773-A (Savannah River Labora­
tory) stacks included approximately 98 ~c alpha, 47 me nonvolatile 
beta, 13 me -radioiodine and 2000 curies of tritium. An additional 
400 curies of tritium were released from TNX stacks • 

. ·,I 

\ 
I 

I 
I 
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Bomb Fallout 

Radioactivity in air and rainwater samples reached its lowest level 
in Plant history. Deposition of nonvolatile beta on the Plant si~e 
was 40 millicuries per square !'tile. T'ne concentration of filterable 
beta in air averaged 9 x :w-14 ",J.c/cc during the six-month period. 

Survey Results 

Gamma Radiation Levels 

A sununary of 408 readings made with landsverk L-65 pocket ~hambers 
and a modified L-60 electrometer is given in tte follo;ring table. 

Dose Rate, m:r/24 hours 
IDeation Avg Prev Avg 

F Area 1.22 2.18 
H Area 0.66 0.97 
R Area .52 .56 
P Area .51 .50 
L Area .60 .58 
K Area .43 .56 
c Area • 52 .49 

Aiken Airport .36 .40 
Allendale .38 .42 
400 Area .46 .48 
300/700 Area .67 . 73 
TC Area .54 .51 
Waynesboro .39 .38 
Dunbarton Fire Tower .36 .41 

Williston .36 .27 
Williston Gatehou.se .33 .36 
Talatha G8.tehouse .36 .36 
Bush Field .31 .30 
Barnwell .40 .29 
Sardis .36 .32 
I.angiey .30 .33 

Green Pond Chul'ch .34 .36 
Militar·y Recreatio:-1 Site .29 zc 

,._>0 

Jackson 0.43 0.38 
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Atmosphere 

AiY .53..--:J.ples ·,.;e-::e ccllected. ·deekly 
sho•.-tn i:l figJ.re l. 

lB air :nC,!1itori.:!g s~aticr:s 

Radioactivity in the atmosphere was determined by: 

J11> Cou..."'.tin.g Ol2 t··.-rc-i:1ch-d.iarn.eter air fi.~. ters for alpna an::. beta 
activity. 

~ Chemical.ly analyzi::.g 5·J9 -:·...ro-inch-diarnete~ silver n.i tr:=t:e i!7lp::-eg­
nated. air filters fey ~O.ioiod.ine. 

Results of the samples are shown in the following table. 

Locat::.o:1 

F Area 
H A-:-ea 

3/700 Area 
Tnlatha 
G-J.t.e~cc;.se 

H:J'.llist.Or'. 
Ga.tehouse 

Du::'ca:-t~:-. 

Fi-:::~ Tc·,:-~ r 

Aiken Ai:q_::-c;:·t 
Al2.endule 
itJe_:fr'.-?SbOr'J 

L::.:1gley 
Willist-:r: 
Ea. rn ·,":; :;_ l 
Sardis 
Bush Field. 

Gree:1. Pend Ch·J.rc:r. 
l-1i.l.'i t.a:-y f.ec:::":a­
tic~;. Si "tc 

Jackson 

Ccl·o..lr.lbia., S. C. 
Gree:'lvill:::, S. C. 
t~.accr:., Ga. 
Sa v:..t!1:::l:-,, C::.t. 

t -· .. .:. 

Radioactivity in the Atmosphere 

1 X 
Prev 

Avg Avg 

2.5 0.27 
0.7 0.13 

o.:, 0.12 

0.2 0.10 

0.1 0.07' 

o.: 
0 0 

0.3 
0.1 
0.2 
0 . .'. 
O.l 
0.2 
O.l 
J.l. 

·J • .:.o 
O.ll 

O.L. 
0.07 
o.cs­
o.o:c 
0.05 
o.os 
0.03 
o.os 

0.1 0.06 

o .. ; o.o7 
0.2 0.02 

0.6 0.12 
0.:: 0.13 
0.5 0.12 
0 ·.:: 0.02 

0.4 
0.1 

0.1 

D.l 

0.1 

O.l 
0.4 

0.1 
0.1 

Cl.l 
0.1 
0.1 
0.1 
O.l 

0.1 

O.l 
0.1 

~lte~able Beta, 
l X 10-14 :..:.c/cc* 

Prev 
Max Avg Avg 

139 
28 

27 

27 

l9 

15 

21 
~.G 

lS 
18 
ll 

9 

H 
28 

8 
13 
~2 

lO 

20 
ll 

3 

7 

8 
a 

7 
8 
0 
0 
6 

6 

.s 
10 

6 
6 

7 

32 
20 

.18 

19 

20 

20 
23 

15 
19 
19 
ll 

16 
12 
15 

lS 

15 
20 

'' 

?.s.di·.:)i-:Jdine, 
.... x ::..::;,-l 4 1-lC/cc 

Prev 

2 
2 
2 

2 

t 

2 

t 

t 

t 
t 

t 
t 

t 

t 

t 
t 

•: 2) • 

4 

4 

4 
4 

.; 

.; 
4 

·:'ritiu.";l, 
l x 10·9 ~c/c2*4 

?rev 
!>!ax Ave ~ 

' . .... ":t 

20.9 

0. 7C 

l.7 

0. ,,, 

0.61 
:::.27 
0.22 
l.3C 
G.65 
o. 70 
C.l9 
0. 20 

o.:::o 

2-.:: 

u.:::: 
0.3::: 

0,.2...; 
'\ ·r. 
'-'·-~ 

0 • .::..:~ 
O.lS 
O,ll 
0.17 
0.02 
o.:..:: 

0.-1:5 
1.35 

O.lS 

0.17 

0.27 

0.27 

0.:);?. 

'J.07 
C:·.O<: 
0.07 
o.:..;. 

O.V.::· 
C.lC 

0.89 O.oc 0.1.; 

1.20 0.~? C.-~ 
l.lO 0.30 0.12 



. ' 

• e AIKEN 

e L.ANGL.El' 
e BATH 

e CLEARWATER 
e NORTH AUGUSTA 

e AUGUSTA e NEW ELLENTON 

MILITARY 
RECREATION _......-...,_ 

S\TE __..,..........--- '-..,. 

JACKSON ~ A TALATHA "' 
e "A GATE~OUSE "'-., 

GREEN POND Ct1UR~ ' 

A AIR MON!TOR 

e PUBLIC WATER 

• e WIL.LISTOH 

8L.ACK\IH.L.E e 
JACKso!' • >!TOO '\ 

,J .0 .0 & woccm\N 

'~ R •;o·'@ ••~'"7' 
\7 0 I 

• WAYNES50RO 

• e SARDIS 

0. / 0 OUNBAfi"'O 
FIRE TOWER 

I 

,__/ 
I 

• • 
ALLENDALE 

FIGURE 1. CONSTANT AIR MONITORING STATIONS AND PUilLIC W.'1ER 
SAMPLING L(CA TIJNS 
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The rnaxi:nu.'TI s.2.;ha a:1C.. fi:--cerable ':;e:s.. 2·=~-·:::·7:.:--.-:~s:tic:'.:..: · .. :e.?:~:= c':~.-:;:~-,..-2.::_ 
during the · .. ;eet:.s e:-.'ii::g .c...l~e;u.s-::. - -:::.:: ~ .32.:_J:c:~_:_:::::2.· ~ (.::~·:: .. ,::::·-.i~;{ Si:l;:ll)l:~::; 
period), respec~iv;;:~~--. Stac~:-:-2~es.se-:!_ s.~;::-::3.. (p::·::.~a:ci.~f B-Line ~~-­
covery) duri:1g the -.-ree::~ e~ding _;ugu.s: : :c:s.:eci 5. 7 r:1c a.:Yl cou~i 
have accounted for t:1e hi€~): a.=..f:;.e.. 3.i:- ~o:1ce:;:~~atic-n. I-To ur:.us:la.=.. 

Single-filter Gel:::an pw:-(pS ·.-,cere iru:talled ~-:: U. S. rdeathe:.~ Bureau 
stations in June anQ July at Colu.;nbia ar:d G::--ee:1villr;:;, Sou-:::: Caro~i:-:.s_ 

and Sava:L'r1ah aa·i i.-Bcon, G2or-gis.. Tt.2 e.i::- £'i2. -:ers i'r::.:n. -:hese ::._oc2.-::.:.c~s 
are replaced weekly 2y ~.-Ieat~er Et~:-eat.:. :;ersonnel a:-.C. ::>.ailei tv the 
Health Physics Cont::-o~ I.a:oorato::'ies :~c:~ e.na~:rsis 0 rn~-:.ile occasio:--~al 

concentration.s of filL.era·r,le b-2:-:.s. i:"l ail"' at -:~12 Pls.r~t ~:e:::·i:~<e-i:.er a~·-1. 

at the 25-mile re.G.ius locatio:Is ';·:e~e s..l.J_g~":-2.y highe~ tha:-l ~ha~ ob­
served at the more distant loca tion.s, :1-c cc..nsiste~lt re~a tio!1Sh:i.:I=' 
~.vi th Plan·c. s-c.ac:\. rei eases ' .. ;as o~served o 

Particulate Fallout 

F Are9. 
f Are9. 
H Are9. 
H Are9. 
Burial 

R Area 
P Area 
L Are9. 
K Are9. 
C Are9. 

location 

(at l-mile l'9.ciius) 

(9.t 1 "' ...:...-ml...Le r9.dius} 
Ground 

On-Plan-e Air MoGi tor Loca tic!1s * 
Off-Plant Air Monitor Locations 

M.ax 

12 
7 

<1 
~-

'± 

"' 
2 
0 
2 
5 
4 

2 
2 

i!J. 

Avg 

0 .~, 
Oo30 
0 .50 
O.l2 
0.28 

O.ll 
0.00 
0.02 
c .13 
0.13 

0.03 
0.04 

F a.nc'. .• 

f".::>~r 

-- .~ 

2 .. 1 

-· 4 
l. . '· 
~ •0 

" .~ 

- oV 

2 4 
1.6 
~ ,-± 

2.0 

-, 7 -· 
2 . -

Ar-·28..S 

;.\'oT_, 

c -uartp...:..e 

The c:ecrease i~ :.he r.u.:::be:- of !.'?.d.ic:-e.ctive p2.~-:-~.c2.-ss .:l~:~·:-:.·3.~. i::. :_iy 
by radioaut.ograph :r·esu~.t2d t'To:n iecr·eascd. :C.::.llou1~ l·::vel.=. cb£.e~Ye8.. 

throughc·u.t the repCJ:'·.: pe!·i<)d.. 

Rainwater 

Rainwater is collected ~on-e inuously at each ::J.ord :cr-ir,.g lee at. i·~x: .. 
The resul1:.s of sa.'Tl.ples co~;.le2.t.ed and ar~alyz.e:l '.·reek.J.y 8.Ye- si1.:::,',.rrl in 
the foll&t:ing table. 
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Location 

F Area 

H Area 

30G/700 Area 

Talatha Gatehouse 

Willis~on Ga~ehouse 

Dunbarton Fire To•..,rer 

400 Area 

Aiken Airpor:. 

Allendale 

Waynesboro 

langley 

Williston 

Ba.rmo~ell 

Sardis 

Bush Field 

Green ?on·:i Church 

Mili"ta:-y ?.~cr.::-a.-t~o::. 

Site 

Jackson 

* Less 

Alpha, 
l x l0-15 c/::tl 

P:-ev 

4.3 0.3 ~.5 

4.9 l.O 0.9 

2..2 C.6 '),9 

2·.2 0.5 C·.9 

...:.. • .L 0.0 o.c 
0.0 Q,.;, o.s 
2.4 o . .; o.o 

1.0 0 .! 0.3 

2_,9 0. 7 0.5 

o.s 0.3 0.3 

3. 7 0. 7 0.0 

2.1 0.3 o.~ 

0.9 0.2 0.5 

o.s 0.3 0.5 

o.a o.:: G.o 

.l.,"::t. '2.5 0.9 

0.7 0.3 o.c 
J..3 0.3 0.5 

5e::..:.:., 
-, x :J.;-::s c/":':1:._ 

?:::~v 

.;co _.:;) _:_ 70 

l5l 

o: 

30 

34 

57 

28 

4l 

32 

":. .:.lC 

20 36 

la -15 

26 90 

25 39 

21 67 

21 92 

13 53 

lO 79 

2.; 72 

27 l-2-0 

18 70 

14 73 

13 

than sensitivi·~y c:· e.:1a::..ysis ( 3. 7 

?.a.:lioicdine, 
x .:..o-:.<:S c/::1.l 

P:::ev 
:.f3.x Avg Avg 

* 
13 * 

* 
* 

17 * 
* 

13 * 

* 
13 * 
14 * 
27 

7 

27 7 

13 * 
* 

22 8 

12 8 

13 * 

27 

25 

23 

21 

21 

20 

25 

19 

23 

22 

21 

22 

26 

23 

22. 

19 

19 

X ·,o-15 c/-;) 
- uo-' • 

ll 

Trit.:i.u.;-:1, 
X 2..G-l

2 ~/::tl.. 

153 29 

315 167 176 

59 

32 

l74 

8 

lO 

8 

18 

20 

257 

Sl 

70 

21 

13 

12 

25 

12 

4 

5 

4 

8 

6 

5 

5 

3 

24 

14 

ll 

12. 

la 
17 

5 

5 

0 

5 

5 

The radioactivity deposited. on the Plaa~ sit.e, estimatecl frc:n rain­
water analyses and rai~fall measure!;J.ents, is shown in the fo:lowing 
table. During periods 'wt:en no rain occur:-ed, daily measure:;Jents 
vere made of y·adioactivi ty collec~ed i~ a!'l '"vpen pan. o.:~ -,:ater located 
near building 735-A. These ::J.easu:::-=:::e~··::.s '..Je-::oe used to estim:::.<:e non­
volatile beta depositio~. 

Jc:ly 

August .:..-=.. .... 

·•· -
•~ • I 

~cerr:.be!" 3.8 

To':al --+ .;o .~ 

Previous Total --+ 90 

3.0 

S.J. 

~.5 

~. 7 

2.3 

22.9 

24.9 
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'Ihe environmental radioiodine •,.;as su ~,,:-· .... · i.u~::.:~g : ... ~~·-= .::-!-::0:-:th c·erioi 
(average concentations in rain·wat.er ao: s~:-.:.si-.:::..· .. -:::.·::· ~.2-:e=:.E:) 7.:'1o..:. 
radioiodine deposition data are .:1c~ :c~:r;;oY~:ed.. 

Vegetation 

There were 3l2 vegetar.ion samples analyiei fo-:: s.2.pl-~a a::d !1onvo~a ::::..:e 
beta activi -:y and 940 samples a:1alyzed for c-ad~cL,di:ce. Sar.1p::.e 
locations are sho'.-.~n in figures 2 a:td 3. Results a:"e sho·t,"!1 i!1 -:~'1"= 

following table. 

Nonvolatile 
Alpha, &-:,_~ Radioiodir.e: 

l X 10-12 c/g 1 X lo-.1...0::: ' l 10-1.2 c/g c;g X 

Prev PY"c .. · Prev 
location Max Avg Avg Motx Avg Avg_ fux Avg_ Avg 

Area (at l-mile !'ad.ius) 0.3 0.1 0.2 51 l7 ,f.s 2.3 _;_ .0* 2.9 

Area (at l ..: l --:n..;.._e radius) 0.3 0,1 0.2 35 14 4S 0.9 0 '* .o 2.1 

Plane Perimeter 1.0 0.1 0.2 39 15 33 1.5 ** l ' -·~ 

25-Mile Radius 0.5 O.l 0.2 29 l5 ~4 3.4 ** 
* Two mon·ths 8-Vg - Analysis d.isc:or..tinued i:J. SeiJte::J.ber :cl.:o•,..ring de­

creas~d s"'c.ac:~ releases :.n F. A:-e9.. 

**Less than sensitivity of analysis. 

Milk 

l.O 

88.!-nples v1ere collected weeklJ from Talatha, Sr:.elling, Ail-:en, ~iorth 

Augusta, and langley. Of 130 sau:ples analyzed. for rad.i·:Jiod.ir!..e aGd. 

tritium the average radioiodi~~e concen·cro.tion ,,;as less tha:1 9 x l0-~ 5 

c/ml, and the ave::.~age tritium concentation •,;as 5 x lo-·12 c/rr..!.. 

Regional milk produced by :!airy her:ls 
analyzed fo~ Sr-90 ca~~ent quarteYly. 
following table. 

and by far:1i1.y C'J~ed coi:s · ... -as 
Tne ave~ages ar·2 sho·,r!_--: in the 

Type Sa.'!lp -, e 

"Family 11 Cc· .. t 
Local Dairy 
l'~j or Di.st. :-i 8utor 

26.3 
13.2 11.5 

lO.C 1.2 .}.. 

* These are 2.960 res:.J.2.-:s . 

1.:!..3 
j -. -

'.! 

::. l 
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LOCA TlON ,,r ! 
e F A reo 1- mile rudrus I 
4 rot Area 1- mile radn~s! 

x Burial ground ..J I 

/ 
I 

I 

a~?IAL 
;;,.:,_--.D 

X > X 

.. 

\ 
\ 
\ 

r;~u£ -··· ·r ·~,·\ 

"" ~ I , 

... 

--~LA,. I •o.>cs 
-- I>J .. Ef• .•~E ~OHIS 

FIGURE 3. VEGETATION SAMPLE LOCATIONS IN F AND H AREAS 
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Streams and the Savannah River 

Ttleekly "~later anG mu~ sar::p.=..es -,.,2:: .. >= c:c,=._-;_ec~e·2 a-: t?;.e s·~!'ea:;, ::....ocatio:--~s 

sho·..:::-1. ::..n. :~ie;(.:.re .; • _0.~,~.g_J._J' .s-2s ci.~ ~9 = ·,..ra-cer sB .. .':.ples 2.::1i 593 o:-:t.:..d .;a::1ples 
are su.·:1:narized i:1 the :;::"o::..~o·-:ir!g :.a:::...!...es. 

TIMS BRANCH 

Loca-cion 

2* 
3** 
4 

Max 

470 
500 

44 

Avg Prev Avg 

64 50 
2.60 520 

9 23 

iv!a.x .. t..vg Frev Avg 

1700 290 150 
2200 5.60 540 

150 34 so 
*Tritium concentration at lccatior. 2 averaged 

4 x 10-l2 c/ml >;i th a maximu.':! of 10 x 10- 12 c/ml. 
** Ma.ximu...il alpha &.t"'...C. no~vola.tile ·ae-;:,a conce!1.1:ra.­

tiou.s at loca-:ior: 3 (300-Area e::·lt.:ent) c:::cu:Ted 
in a sample collected. on Sep-:e:rt.ber ~. 

Location ~·~ax Avg P:::--ev lj.vg r.,:z.z A·vg ?:::'0::'/ Avg 

2 ' -'"""' 20 ' ~ .c·~ lOC .;c~ ':::.. . ...: 
3 280 110 170 3(;0 71 300 
4 54 18 15 53 lcJ ' ' ·~ 

UPPER THREE RUNS 

Analyses of water and mud sa::1p:es are sho'.-."r:. i:1 the fol~o·,.,ring table. 

Location 

:A (Cont.rcl) 

l (Cont!"ol) 

2 

co \ =:. ;~ '.. ':: ~ :._) 
l (Contr-:)2.) 

2 

3 

• 

.;oco ;:50 

l.Z 0.7 .l.7, 

' 

J...2 o.e o.s 
"..4. l.S . ' "·-
3.3 .:.3 J...C 

2.3 0.6 o.;; 

22.~ 

5,4.00 

3·~ 

1.0 

l,:. 7·3 

.,.. T!"it.iL:.:r: conc<-'!:t~rat::.o:l. ""-"- J.._:;;::~t.iq-:: :..·;(;,t.:[;-2d :__; :x J..o- 12 c/rr;. 
...-ith e. maxi:r:um or 10 x J.O-i2 c/:':1.1. 

::.r. 
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~~:.e -:-~:--~e F-Ares. ::eci:-:::::J..2..c..:.-

:..:..usni:'.g o: :.:ne spa:::e hy,::':.ra--':.::8 e--:n3TC..~S.':GY ·.::e~-~- (_;·._:.g·:...:.s-: 3-C, Se~J-::.e~:-,C.e::--
7 ~ S -.:::.n-,· ..... ~-:;) ~os ,-, ..... ,.:; .::"' -n·.;;;. "1 ,....,,c-- ~ ·~-a'neo ·1·~v··a-~~.:::. J an-_.. epL.~ .•. Oe .... ...:...~ -- U ...... l-e·..-.. .1.. •• "-~ .-.c, .. -....:;;..., ... ~~~ -·· _.. .l.- •• J- v~---

'"'e"a cc~~enTra"""".::r-ng .;-..--. r<aTu in -:-·!":::. V_,,,,c.~, -::-'-C"'""'· -::::o,_7C>Y· (rrp.,....:::. ..... ·"'fh••p..:::. V \.., ~;'- • ..., l...l..v.. '-'-" ...._ ..,...._. -~- '-';J.C .1. ."""'....:.. ..... <...:.. -- •••• ._,,_,,.__ ,_. !:-''-- --•- --

RUDS 2-oca-::ion 2). T:.:-l-:; ::r!s.xiC'lu.r:'l no:Ivc2-a:.ile 8-:::-.:.s. a:-!d al;_:.-ha conce~--c:::a:ior;.s 

observed il:.~. :.he stor::a se~ ... ;er e.:r....,I'lue~l~ o-...:2'-!l'~ec. 0~! Augus-c 25 a:1-i Sep-
temb2r l, respec;:.ively. 
tine, across the sto~:'. se,Jer ei""'fluent- anC.. -.. :as~..:.es a:::.:cu;::u:2.~-.:e·i iux·L1g 
flushing operatior:s -.. :ere pu:nped to -:.t:.e abanC.:::~e·i seepae;e Cas:.:-1 :1c:::~-:::-~ 

of the area. Hhile Ru.-103 a:1d Rt;.-J..05 ·.:ere -:~1e pred.o:ni:1.a ::e ga;~a 
er:1i tting isotopes :f':.:''=Se!'l~ i:-1. ~~e s~o!'r!1_ se'..r-2r 2 .:·:·.=..ue:1t iu::~:.:J.g :.:.,J.:Jsh­
i:lg operatio:1s, Ce-l4l ar-!d Ce-1·~4 -:,:ere alsc ie~e2:e'i. 'T':";e a:pha 
emitter ' . .;as identified as :-~a-cura2. urar-~iLL7.. 

fro~ .iischarges c:' t.l-!e re-::::ircu2.a-ci:1g -:.oo2..i:"'..g •..ra ':2Y -.:.~::c.o stoY:::l se· . ..re~ 
drains. Previous abr:orr::al ::1on.vola.tile tet:3. s.,:::..ivj_·,:,y c·Gserved L1 
stor:n se~o1er samples- (59,000 X l0-l 5 -:::./r:J... O:"'.. Au.gus"':. .ll) cGJnsis~ei o:' 
go d RulD3,l06 m:m:::> . . 'd (c',., .... a,...,··~a--:cn o·"' .. ,..,..::. ~pa-vo,::o -.....y-~-vo~--.:::. 

1o • "" t,·,;o l~C:i.. enL:S .._ __ ._, ,,l.Lc. ........ • .._ '--'!·'- ;;;;, ... "" -~ ~-- ...... ·--

evaporator cell, and con tam ina tion of the rec:..~ ... cuJ..ating cooling 
·dater system)· bro1..:g~t to lit;ht. se'!eral ano:;:al::es in t::e d.isposi:-
tion of the cooling v:a~er a:1d a.::""C-i 'li ty re.-~2:::tses :.h!"ough i'loo::.· d:-s.i:J.s. 
Perha:ps the most sig:-tific::ant of these '..Jas the :::~act t~at the spare 
hydrate eva:pora-cor cell d.!""a:i.n.ed diT_ec-sly ir;,-~o ~I:e st.or.n se•..:ey a:;,-:.i 
hence to Upper T'nrec Runs C:c-ee~-{. 1his -:::o~!.d.i -:io:J. 1las cor::."ec-:e1. 

FOUR MILE CREEK 

Analyses of wateY and mud. sar:1p2.es are stLTh'Tiarized in the .:\.J."i .. J..c•,.;ing 
table. 

l.Dca"tion 

2 
3 
4 
5 
6 

2 
3 
4 
s 
6 

Alpha 
lilax Avg P::-ev 

~oac-civicy 
1 .4 0.6 l.3 

69 7 .0 :_2 .0 
3 6 l.O q 

~ 
,, 

1.0 o . .c 0 7 
l.O 0 .2 0.5 

j Radioacti vi -:71" 

0. 0 .2 0 ,._ 

2 s c 6 0 ·" 
0.~ 0 .2 0.:0 

29 .0 -'- ·~ 
c 

v ,v 

j_ .3 c .5 0 ,Q 

.1._l 

400 c..:.: 3CC 
l50,0C~ lO,OCO 36GO 

Q gc,,o 2.,COO 320 ~, 

3lJOOO :s,.:,;,oo llGO 
4,000 260 4:C·0 

!I!~J.d' = .. c - .-:.:z I 
>< ~/a I ~ 0 

u·,- .2 l4.- --
-±, 2CC. 2-QC' 2-::C 

4SO 200 29 
: .. :.r.::e, -v -0 

231 -± : ~~ 

While the increase of J:-adioacti·Jity in \·ra.~Cl' shovm at l0cation 3 
reflec:ts the c.!:::-c~:.i-~ c::o:l-(,a:.::.i:::.a-ci·:>:'l of: the F-A::.·es. seg~~-2:.g~te·:l ·;:oo2.:..~1g 

1-1a1:er syste:n (begi~:ni:1g. ~;Jc,:e:~:·:.:-c:-: 2.959), a..::ut2 re~eases o::::"' rad.io&.c:­
tivity tv the F-A:cea ef::'luen-c occurred. in Jt~.:..y ar.d. Se-;Jt2I:!be::· l90C. 



Disc:Ja~·2es :"":::o:::t the 2.3l-3F ::.'etenti<)~ OasiE (:.::egir_r;.i:lg .iu:~::_::b -:he 
'..lee~-~ e!:i::..::; ,_iu~:-= ::e:) ::·esu.2._ te:l ::.n a ?'29..~\. r:.o:~:vs-.-:..a :.::..12 be-':o. 9.'.:~ i_'.·i -:.,t _ 
l-2ve:... ir. Fct:~· !·•1i2-e: C:::eek 2-c::?-"tic!l ::. 11.-:~:..:-~g J:_'2_y cf ~~-C)C:CC• X 2._0-.L:;) 
,.., ;....,-, S~P·.--..~ ~·i ,_.., a.-... a~ v_;is ·of' '=>_ "::-· ~- _ _, -: ,...,... ~--=~ '":':" --a··~r ~,..-.,, ... ,- ~ .--c:_~ ,:'>·:--;,::.,..::: \..:,;;l_. -.':"-~---- -,J-<>- ... -·l'--~--10 :::.-..-·--,_,·_ ~. '-''-.>- ~0.--~.::--'--·- ~- --~""''-'-

0!'.. J-uly l5 :::..ndicat.ed that- the ·aasir:. corrc.ai:-.ed. C5 cu::·i.;s c: ... no~vc::...a­

tile beta activity, incl1,;.di!lg l. 7 curies o:· ::adiostrcnL.iu.:1. This 
in-::rease OI, basin ac~i vi ty :.:·esci ted fro::: the 'ii "lersicn o: .. seg:::-eg3. ~cd 

:!.eak i~1 the high a::l-iv:.ty -,.,,as-:e e·re.po:::~a-:cr. ?~lse ~'1ei~: e.:-:..s.~ysis 

of bot.h the :-etent ion bas ir:. s.nd effluen":~ sar:1ples revea2..ed. :!;.e :"o.2.-
lo·-r.;.,"' ~er-.on+a"'eS _....,..::-era""""" """"'"'-'--'--i,..-,g 'SOT""'nf'>S', Rul0:3,lCe ::::.::: -z.;f, - WJ..~ Cl 1;J '~'-••'w 0 V.l.. 0 ,,:,...~~ .._,,>.!.V'.,J...~ J.. '-''-'!:'- ' ..,>J ''-' jJ] 

Ce141
,l 44 , Oo5%; ar..d. Zr-Ira-95

, Oo2%. Incr-eased alprta co~~e~:.:.::·atio!".s, 
associated ·,.,·ith these Teleases (July average_ 26 X 10- 15 .::/nl) -.-ie;::e 
due primar-ily to P,;-239. 

A second rise of radicacti vi ty in Four Mile Creel: locat-ion 3 D'2<.::urre.i 
during September a.nd Y.'as ascribed to the conta:ninatio:--~ cf ".:1-:e F-Ares. 
process (recirculating) cooli:1g water syste.:r. (August :25). The p:::·e­
dor.J.inafl.t ga.'T!.rna emit t.i:r.g isotopes present in the recirccia-:::. :.:1g ::oc2.i::.g 
'.-lat.er system ·,.;ere Ce-l4.l and Ce-144o The radioactivity re2.easeci ~o 
t~e F-Area effluenT. as a result of the cont.amina-cion oi' ::'le seg:~::e­

gate:i coo2.i::g ·.-ia'ter syste;:: (September 13) ··;~as g:reat.=..y ~::.:-d::::.zed b:;·· 
the -"<vers'on of' -J..ho ... 001.-l·...,c- •·ra~e~ to +ho seoparre ·a..,~i.-,c- (Q..::..,..,-er·;..er • L...i...o. - ~ \,; ••'- >... •~:::> N 1,. - V '- - 6 C::.i;l .._ •• ._, '--'~ .:::' ·- ,,~._.r 

17-28). Ho'.~ever, so:rJ.e of the effects of this in2ider.t -~~e~·e evic!.ent 
in. CO!l.tin'.led ~igh 20ncen~:rati.ons in Four Mi.2.e Creek 9.t- j_oc.;a:;:io~ .-:. 
(5000 x l0-15 c/ml, ave!"age) during Octobe~o Followi~:g ~essa~i.on of' 
ope::-nt:!.o:t-:..s ir~ F ..:U·ea L1 l)Ctober, :radioac::ivi:.y ~O~'lce~:_:-a,~:·::::s i~! .... !"-:2 
segregated coo2.L::lg ·..:at.2l' ei'.::..,luent de.::reased dur-ing ITcver:ibeT .s.~d Dec ... 
e::-:·oer t.o an a.v-=rage of l70C x l0-~ 5 c/ml. 

The releases of rad.icacT.ivt-cy to tte cooling ',.;ater e:f'flue~ts in F 
and H Areas (a to;:.al or.' 5.::, ·~u:ries of ·vrhich -b. 9 curies '..;ere a-:::.t.l'i­
buted to F-Area releases) resulted in the increased ·2once:1tra~i8r.. 
observed. at .~ocation 4 0 

Three high ·~:eekly :1onvolatile beta concentrations ·.:e::.~e c-bserved in 
Sep-:.ember, November, and December :ollowing l~ea~to:..~ d.ischa:rg~s iil 
C Area and accou~1tecl for 24·~ of the six-month :1ve~age at loca-:ion 5 
(C-A~ea effluent). Approxiraately one-third of the ~lcnvo2..s.-c.ile bet.2. 
ac:.ivj:ty ~eleased (21 curies) to Four Mile Creek f'rorn the C-A:ea dis­
assembly ·~asin 'Has attributed to isotopes having half j_.:_,,es greater 
than 15 days (po:-imarily Ce141

> H
4

). 

A..'1a.:y~es for selec":.ed specific isotopes are shown as fol2.o·,.,rs 0 

Radioactivity ir~:...c'dc:e:.t:.e=r-----------· 
Tritiu.'TI, Radioiodine, Radios tronL. iu."TT] ?nd 'L·JCes:.u.':'l, 

l x 2.0- 12 c/r.0... l x l0- 15 c/!711 1 X : 0-ls c/....,1 1 >< _c-~s ·-::/:·:' - - ., ...... 
F::::cv Prev F~ev ?:-,"-.,· 

Lo ·::: c.': -~ .:, r. 1·!2.::-: Avg Av:: ~-1ax Avg Avg Max Avg Avs ,., .. _:,:.-·r. ..:•-·:·r -- ~-

2 380 248 l20 

3 4." _Q 13* 5500 840 600* l200 '230 170 

6 9l0 67 9l 120 26 49* 37 ll 16 ~:0 7 7 

* Five-month aver3.ge. 

-- -- - -~~~~~-======-==~=~ 
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PEN BRANCH 

.:'walyses of ·.:ate.-:- a:1d r:::ud samples are sho•..;n in the following table. 

location 

2 
3 

2 
3 

Alpha Nonvolatile Beta 
M9.x Avg Prev Avg Max Avg Prev Avg 

I Radioactivity in Wate'r, 1 x l0-15 c/mlj 

0.8 0.5 0.5 100,000 5300 1200 
7.5 0.3 0.4 2,700 260 360 

I Radioactivity in Mud, 1 X 10-12 c/gl 

0.8 0.5 0.5 2,800 370 53 
0.6 0.2 0.3 500 47 17 

App!'OXir.J.ately 78% oi' the average concentration of nonvolatile beta 
in water at location 2 '~<'as due to t'-NO weekly samples which reflected. 
K-Area reactor discharge releases in August and December. K-Area 
nonvolatile beta releases to Pen Branch totaled 61 curies, appr-ox­
imately 50% of '-'hich was attributed to radionuclides having half 
lives greater t:Oan 15-days (primarily Ce141 , 144 ). 

.A.11alyses fo~ selected specifi::: isc-topes follo'll. 

Radioactivity in Water 

TriL.iwrr, Rad.ioiodine, Radiostron.t.:.um, ?ad.io..::esi.'...L":l, 
1 x 10- 12 c/m1 1 x ::.o-15 c/ml l x l0-15 c/m.J_ l X l0- 1 ~ c/::ll 

Prev Prev Frev ?rev 
location M.ax Avg Avg Ha.x Avg Avg l>'Bx Avg Avg H3.X Avg ~'L 

2 9600 470 18 10 6:::: H 

3 820 80 28 1700 83 150* 66 14 22 44 7 8 

* Five-month average. 

STEEL CREEK 

Analyses of 'dater and mud samples are shown in the following tab.Ce. 

Alpha NonvolatiC.e Beta 
Locatio!1 Max Avg Frev Avg Max Avg Prev Avg 

Radioact:.vity in ~·Jate!', l X :;_o-ls c;'::-~.l. 

2 1.0 0. 7 0.9 ll,OOO 920 350 
3 l.2 0.3 0.5 6,500 :Jil 2700 
4 l l 

-·~ 0.2 0~5 1,000 2CO :;:::o 

j Radioactivicy in Mud, 1 X 10-1.2 c/g j 

2 2.2 1.0 0.8 54 22 ?0 _o 

3 0.9 0!5 0.4 500 120 J.lC 
4 l.2 0.6 0.5 510 73 91 

.~ 
·~ 
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The major portion of the nonvolatile beta s.ctivi tj: :-:;~ea.sured :.E 
Steel Creek '..rater at :..ocation 3 (1-Area "eff.:uen~) ::--esul-::.ed :C':~ . .-c:-1 
high concentrations (5500 X lO-l 5 c/rnl average) oCse~ved. duri:::g a 
two-·.veek period in September follo·wing reactor disct.arge.. Duri~g 
the entire report period, the esti.r:tated total :IOnvolati2.e beta 
release fr-om the L-Area disassembly basin '..ras 29 cu~ies, includi~g 
15 curies of long-lived (>15-day half .life) fission produces (pTi­
marily Ce141

,
144

) and induced activitie~. 

Of the total contribution from P Area (37 curies) to the nonvola~i2.e 
beta activi_ty obselVed at S-:eel Creek location 2, app::-oximately ::...c 
curies •,;ere long-lived isotopes. 

Analyses for selected specific isotopes fol2.o• . .;. 

Tritium, 
l x l0-12 c/ml 

Prev 
Location Max Avg Avg 

Radioiodine 
1 x lC- 15 c/~ 

Radiostronti•J.mJ 
1 X 10-15 r:,/r:> 1 

RGC.:oces:u.-::.} 
:o-ls c/:':'J... l X 

.t=·!'ev ?rev ?rs'' 
?~.ax Avg Avg Max Avg Avg }.-!a;z Avg Avs 

4 200 62 89 120 l4 80* 30 8 47 ?~ _o 9 8 

* Five-month average. 

PAR POND 

Analyses of ¥later and. :m.!.d sa:-;lples ar~ shown in the ::·ollO'.vi:J.g table. 

location 

1 
2 
3 

l 
2 

* 

Alpha 
Max Avg Prev Avg 

Nonvclati.ie Beta 
rv~.a.x Avg Prev .:':.vg 

/Radioactivity i!1 Wate~, l x lC-l 5 c/:r-2/ 

1.0 0.4 0.7 640 130 2:20 
0.8 0.2 0.6 220 120 56 
0.8 0.3 0.8 360 140 67 

I Radioactivity in Mud, l X 10 _12 
c/g I 

0.5 0.2 0.3 343 ~ ~ 

C:o 9 
0.4 * 0.2 17 0 7 

Less than sensitivity of analysis 
(0.19 X, 10-l5 c/ml) 

R-Area effluent releases are reflected i~ radioac-tivity C:OEC~:;:~.;!:'a­
tions in Par Pond and lower Three Runs. Isotopes havint: !:8.2.:' li ·vo;;s 
greater· than 15 days accounted :·or ll of the 32 total r:c~lVCJ2.2.·~i~c 
beta curies discnarged fro:n R-Area to Par Pond. 
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Analyses for selected specific isotcpes foJ.lo,,.,r. 

1 
Trit1_:J..'1iJ 

x 10-~ 2 c/::-J. 
?rev 

;.:::.x ;\·:;:; ,,, . ...,. 
:_:_:_s__ 

250 120 250 

2 150 120 no 
150 120 llO 

LOWER THREE RUNS 

Hadicicdine, 
1 :x. l0- 15 c/rnl 

?rev 
~.e..:-: o,,...,. 2!L :..:..:...5! 

31 5 •c+ .. 
?.a:lios -::.!'ont :._ '..J.:r., 
l x l0-' 5 o/c' 

Prev 
!•:s.;-:: .".vg .-\vg 

40 ·l2** 21 

21 9 7 

19 10 8 

* Five-month average. 

** Tnree-montt aver~ge. 

?ad:.ocesii.l.r.'., 
1 x 10"15 c/c~ 

Pre': 
!·!.3.X .r:..vg _I'J._vg 

59 53** 24 

42 22 12 

150 32 14 

Analyses of 1vater and mud. samples are shown in the follovrin.g table. 

Location 

2 
3 

2 
3 

Alpha 
~hx Avg Prev Avg 

0.5 0.2 r 4 v, 

0.5 * 0.4 

I 
Radioact i vi t·J I -~! 

0.5 0.2 0.3 
0.6 0.2 0.4 

Nonvolatile Be~a 
1·1s.x Avg Prev Avg 

l40 7S ~52 

B5 40 20 

I :-l1_;:J._. l0-1. 2 :-!r:-- X ,, 
~ I 

:050 20 ...!..J... 

22 6 . ·-.L"' 

*Less i:he.::-1 se:-'1sitivity c:f analysis 
(0.19 x 1o-'· 5 c/ml). 

Results of a:1alyses for selected specific: isotopes follO\·T. 

rtadioactivi~·r L'J. Ha~er 

Radioces:i.t.:...':l, Tri tiu:n J Radios t TS!1 t iU..'TI J 

l lO'"'l2 I 1 l X 10- 15 c/_rnl 1 X l0-l 5 c/r.1l X - c ::l..J... 

Location Max Avg P~ev Avg I··lax Avg Prev Avg !·lax Avg Prev 

2 110 65 ;,-
~I 14 9 s 32 '23 ...:.....: 

~ 
100 39 14 lo 9 G 31 12 ~ 

~!e radioac·Ci vi ty :::c-s.S<...;_l'e:: ~ ,.., lc\.rer ThTe2 Rt;.;'3..s :::·efl~cts c:;!ly ":l:e 
d.ischarge :..,ro:rr Fa:· Po:1Q. 

SAVANNAH RIVER 

Avg 

Samples of :river '.-la-cer ':tcre co~lected ·..reekly at- the locat_,=.o:-ts s'r~C'u'":l. 

in :·igure 4. Con-cinuously collected sampl-es ·"ere obtai:J.ed f:t~om 
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locs.t::.O:l.S ·-2 anQ .::_() -f:.;;_yougho~..;.t the ::epc~t IJE:::'lCQ. l.:1 Ifove:-r..be~ 1 ·:::::;;,-

ti:lUOl.l.S paddle <-.ri~c~~e~ sa.r:1pl8!"'S ·t~ere also ins1~alled 3.0:: -~ . .rJ~C':..tio;"_f :.:_.; 
5, 3, 9 a:1-:::. ll, ::.e.ki::g a ~otal of .se· . .rer;. loca":.io!'ls c::--:. the riv-::r ·.-.rr~e!"e 

continuo1J.s ·sa:-:.pli~g is nai~tai:1eO... I·Iont.::..=..:;· m.ui sa--:rples f::--cm loca­
tions 1 through 9 a:1d. ·,.:eei.ly sa:nples fyor;> loca.tions lO and 12. "Nc-::e 
analyzed for TBP ex~rac-cable alpha. 

A..'1alyses o:r:' 224 ·.~·ate::-- samples tor a~pha. an,j. ncr;.vo.~a:cile be-:a, l 7.; 
::n..:.d. sar.-!ples :'or TEP extractable alpfla, ar:i 255 mud sa:nples :oY :len­
volatile beta are su.":" .. 'Tia?:ized in tne follo":·:i~g -cab:!..es. 

l 
2 
3 
4 
5 

6 
7 
s 
2 

10 
ll 

l 

Ra:iioactivity 1r.:. Ha~er, l x 10-ls c/r;;.]... 

Alpha Nonvolatile Be~a 
Location Ma:{ Avg Prev Avg l'-'£.X Avg 

l.2 0.2 0.4 16 -
(formerly lA) 0.5 * 0.3 7 * 

0.5 0.2 0.5 8 5 
0.6 0.2 C.5 31 c 

v 

0.6 0.2 0.5 3~ 10 

0.4 0.2 0.6 27 7 
0.7 0.2 0.5 .)9 i3 
0.6 0.2 0.4 380 74 
0.5 0.2 0.5 53 .22 
0.4 * 0.4 98 28 
1.0 0.3 0.4 oc 26 

*Less than sensj.tivity 0:1_, ar:alysis (O.l9 x lo-ls 
alpha and 4:.-± X lo-ls c/:11~., :101:vola-::.i~e b2ta). 

IDeation 
TBP 2xt:ractable .:lipl'!a 
Max Avg F:e'Ov Avg 

2.4 2 l. 7 

;v]ax .::..v<:s 

?·' ' _v --

??:ev .b·.vg 

7 
7 
.s 
9 

10 

ll 
9 

44 

~= -•' :::.:::. 
..:...;:.. 

-, / ··.·, . 
. "'I .. ....:.. ) 

~v ) . ..,.·t:; 

1 c 

2 (formerly lA) - .-v. v 10 2 ~ ·" 22. 10 '._7 -- ..:..0 ~ .::::::•J -? ' 2 2.7 -·" 
' 7 ~.v " 2.1 35 l.:: :=:o 

5 5.2 3 1.7 27 ; 7 1 0 

0 3.3 l.7 2 \) 7 l2 
3.0 2 2.2 .) " .-

' -·· 
2.S 2 l.9 32 "- I --
2.(' o. 7 0.9 - .. ::: c - --

lO.C .) ~ c v •v - ·o lC - . 
7.0 o.s i I c 

The ~:1axi:nu.In non·,rola~cile Oeta concentrations observe·:: .... , ·.1.:.~:.2:::- ss.:::­
~·les from river loca--:.-::..o;Ls .:: and 1.0 follo·wed. an en::-:c:v~..:. :\ ... cl ,_·:_i_::;­

ci1arge in L Area in Septer.-~Oer. 
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A .. ....,.s.l:-rses c:, ·,.;ate:- sar::.~·...!_es for .selected speci:'ic iso'topes aye swn-· 
marized. ir-. -=~~e :::,·.::·2-]..c:',.ii::g -:able. 

9 

10 

ll 

Tri ti·..;;c,, 
l x 10-12 c/::J.l - ------?;;-~-..; 

Yax .!:. .. vg .:..::g 

29 

56 ll 

10 7 

l5 

* Less tha:--. 
stror;.':.ium 

se!!Sitivity _,-
10::15 ar.d 5.3 X 

5 14 

a:;.alysis (3.9 

F.a:iiost r<Jcc-:i,...:._~, 
1 x :o-l 5 c/:U 
-----?:rev 

13 • 6 

l3 • ~ 

l2 * 3 

12 * 4 

X lo-ls c/r:U, 
c/~, radioces il:.."!'l) 

;..: ',....-, 0 c/:.ol - .v -

i-:-ev 
i·hx ;..vg .:...vg 

::.:: 7 ' 
lO • 4 

14 5 3 

12 * 3 

::.~ad::.o-

The average st:-ontiu."U-90 concer;.trations and. the estimated :IU.'!lber of 
curies i!l.. river '.-:ate!' collected at locaticns 2 and. 10 are si1own in 
the follc~.fing table. 

Location 

10 

Hadioactiv:i.-'c.y in R:.ver ~·later 

8t :ront iu .. :r..- SO, 
l X l.O-l 5 c/:!.l 
Avg Prev Avg 

0.:55 
0.68 

0.40 
0.78 

C ~~or..tiu.:r.-90, 
curies 

~otal 

0.27 
1.93 

3.61 
5.95 

Ap;·ar9~~- Pla:-!.t 
Cc~tribution, ~uries 
-,~'-Ytsl F:rev Tot-al ----

0.96 2.34. 

FLOW OF RADIOACTIVITY IN EFFLUENT STREAMS AND RIVER 

Results of T&'tter samples collected at the Road A :LcrcersectioD. of each 
reactor effluent st:r-=a:n sbm.;ed the fcllo~ ... -ing curies cf :radioacT,ivity 
passed these locations. The flo'>! ::f rg,d.i::-act::_ vi ·':_y, ;:;as~ ri ·-rer lc-cs.­
tions 2 (Control) and lO (lO miles dmmstream frcm Plant) is p:::esen·ced 
for con:parison. 

.:o~•rc.:.,.:::~ 

~:3 ?: .. :.; 

.i .c 

•• Co::.;,c:::s,.::o" •.r·n .:.J.J.<' :< ,. ~b.e es:~:~:>.';.:i •t<:>~\4:.\C o:· :r:-:e1· • ::1c ~·.:_,.,:·, 

:'"O.:::;::~r ... ~~o<:"".C:.:<:;::r :ctO! r:::::: ~.::1:::-::u:::::; :: -.:-.e -~~n ... ~·:rc:•c::-. :.::;;,·.:~:.~. 
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CHEMICAL WATER QUALITY OF LOWSR 

THREE RUHS CREEK AHD SAVAHHAK 

RIVER WATER 

The following table shovs tDe -~;a -::e:::- q_t.:..a~::. ":·:/ s_:-~8..-=-:.--~-25 -:::--.::: Ss:-:e.:--~::-.e.~ 

River both upstream (location ·2) an-i d8'.-.Tls-:.::·ea::-, (1-:.~a-::'..c::~ ~C) :':::"C·::'. .::r-.-2 
Plant site during the pas-: six ::1c:1-chs. Hate~ .:;_:.l2.~i":;· B.::-.2..-:tses a~ .lo­
cation 3 on lJ:y..;er Th!"ee Ru..~_s C!."e-:=:;. e.:-e a.=._ so ;-~·~s-::::·~-:e:~. .:..:.....:....:.... .:~e. ':3. 

represent the average analyses cf -.::or:-~pcs:::..~e ·,..'s::e:::- sa::::;-::..;;s ·.I!'li8:-~ a~e 
collected weekly. Tne dissolved. ozygen s.:;.C.. BOD ~~.ralues !."e:.,2.ect -:he 
average of •Jeekly determinations at the t~:ne o.:' ·2:)ll.:;c"":ic~. 

Cc~or (APS-;.) 

pH 

l1e:hyl Orar.ge, ppm. CaCC3 

D-r.ss.::lve.! C:z:,rgen, 'i'Jfm. 

Sul:'"!:i.e, p;::~ S 

r:.ar·ir.ess' p~r.. cacc3 

Ccr.d~ctiv:!. :.y, ;.;.r.hos 

J;otal Iron, ppm Fe 

cr.::..cri:'.e, :P"?:":". Cl 

:l~tr:!.t.e, pp::1 ll 

LiC:li:"., r~::: 

Su:·:'ac::J.nt., pp::1 

EOD, p:;:;::~ 

l·b.Y. 

35 

9. 7 

50 

2..2 

0.2 ,, 
02 

0.58 

70 

!.2.. 

O.C4 

5. 7 

0 .ces 
3.0 

0.09 

4 .o 

---
l5 

7 .::. 
2 7 

5.2 

0 

" 7 .9 

c.oe 

35 

0.23 

'• .C:l 

2 .c 

O.C''.jl 

·. 2 

0.02 

0 

DISSOLVED OXYGEH PROFILES 

~ 
2,1, 

e._ 
2-i 

5.5 

0.2 

25 

:05 

0.2:: 

52 

' .o 
.), "' 
,:,;:: 

·:;.cc.: 

-· ' 
C· .03 

l ·-

:.: ·:e-:- :::;:s :.':"~e.::: 
:~-,:< :.!.::; ~ 

25 

:.c 
,:,c 

l2 

0.2 

78 

0.4C 

.;, .2 

O.C.J.. 

:o 
i .l 

5 • .:. 8.0 

0 <('.2 

:o 

C.05 o.:e 

::;.2 

C:.-?C 

·'-'.;: 

5. : .0 

SAVANNAH RIVER. Quarterly dis3ol ved oxygen su:--veys oi' :.h2 Sav3,!1!1a~'1 

River were made in September and December to obt.ain iissc2. ved oxyt;er~ 
profiles during perl'~ds of low river :·10'.1. " Tne Sa!:lp~e lcc;a -::icr!s 
extended from the Butle:- Creek en-c:ry to the High"v:2.y 2·C·.J.. C,::_·iit;2. 
The dissolved oxygen content in river 'Na t.er dec:res.seS. sl ig~l~:::..y d.~..:::_·­

ing c. period of rned~_an te!!lp_erature and low :'low (Sep-ce~:-:~b-=r ~~CJ l93C). 
No significant decreases ·..;e:re obse:·ved. in t~c: c:.:;.yge:-1 2·::::·::'~-=:J.-:.:::-~-:i.c:12 

of river water as· it passed the P2.ant site cL .. :.:-in.g o. ~>~::~::.o,i ,:,::.' lc; .. ,; 
temperature and lO'tf flow (De-::e~1be:- ::..o, 1960). T'::~ . .::.c.-:.3. ::.r>. :.:1:2 :·-=·~-­
lowing table shm1 that the oxygen content ~n river ·.:o.:er :i.s nC·l·::w.:. 
for a stream no-c. ad.ve:~sely e.ffec:.e·::!. Gy pollu--:-.. ::_·::;;~ ~c~1.:.i ~::·;.::..~.:. -;:..':-:.-::: o:-:y[.;::.~-+ 

content, is not changed signifi·:::a:::-::ly due -.:.o P2.e .. r:.::. us::- o:""' ~·i,.re::.· '.·:a:.-2::_·, 

-· -----~======"'="""""""'~===== 
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Septerr:Oe~' ~c De'~-2:-:-.·:.:e::- 2.5 

Di .s sol ~1sd :;a.:.e:: D:_.:: .sc.::.. '.re:i H3.-se~ 

River Oxyge:-,, Te:::p, C:{yge:-c, Te:np) 
Loca·::.ion Nile ]J]Zl 

o~ 
l. IJp::. oc ---

Butler Creek 2G3 Q I 
~-- 22 10.9 ' ' ...!...!. 

Spiyi t Cr2e}: 198 2.2 22 lC.I 0 6 '' 
Silver Blu:'f 189 8.2 22 10.8 j_l 

Grays Larrdirrg 184 8.2 .:=.:::. lC.9 ll 

River (IDeation 2) 175 S.4 :::_;:; ~l.O lO 
Hancock landing lOS - .4 lC..9 lO , .:=...:. 

Griffi~ l.a:!diL:..g ~ !"> ·'"' .LOU 7 .4 23 lC· .9 10 
Brighams Landir.g 157 7.2 23 10.9 10 

Steel Creek 155 7.0 c:o c --•D 12 
Little nell Landi~€ 144 6.9 24 ll.l 10 
lo·..rer Tnree Rurrs 140 6.7 24 ll.B 8 
Johnsons Larriirrg 135 5.8 24 11.2 lO 
Hig};,•,;ay 301 129 7.1 '24 ll.O lO 

ef:':ue:r:: is :neasu:-ecl -,_·ee~:.ly at the Read. A .s.5.:.'::.::_:J2.e l.:-;c.a:. 'i.-::-~s -;:._.-J ·iete:-­
mine the mir~.L:~U.'TI dissol·1ed oxyge~ 2C:1~er2.-': i:: ·t~:;.. -:e :- ~etuy~ed t-:: -:he 

~a.l·::ula<:ing t::.e r·e:'ce:Tc satu.raticn. Disso..:.."i/-..;~i ·-.::-:yge:l ,j_al.a. -:-b-:..:J.i~e-i 

during the :ceport period are prese~~e,i -:.~1 :.~12 -~·.: . .l..J..;:y,;ing ts..ble .. 

Effluen1:; 

Upper Three Runs (Control} 

Four 1-111 e Creek 
Pen Branch 
Steel Creek 
LOwer Three Runs 

Plant Drinking Wa:er 

Sa:npJ..es of dr-i:--J{.i:J.g 
areas and quarter~y 

Dissolved oxn:en, ppr:l Per·c ent Sat,.lration 

!>linimum Av~~ Average 

6.5 9.1 9L'r 

4.8 6.1 Tt 

4.3 5.6 98 

4.9 6.1 99 
6.2 8.6 90 

:·. __ s.~.:rs-2s 
i.'c i.=_ -:·· . .- i:-.g 
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Location 

F Area 
H Area 
300/700 Area 
400 Area 
TNX 

Pu:np House l * 
Pump House 2* 

R Area 
P Area 
L Area 
K Area 
C Area 

Par Pond - Pump House 
TC-1 
Classification Yards 
Central Shops 

Barricade l 
Bar::-icade.2 
Ba:r~icad.e 3 
furricade 4 
Barricade 5 

Donora Station Well 
Burial Ground Domestic Well 

Radioactiv,~--:~r -·· ~·i;:.,_:=.~:_' 

Alpha, 
l X 10-ls c/ml 

P::-ev 
Avg Avg Max 

8.0 
6.7 
2.0 
1.8 
1.0 

0.7 
0.5 

0.6 
1.3 
0.2 
0.5 
0.3 

0.5 
3.8 
0.8 
o.: 

1.3 
4.8 
1.4 
1.1 
0. 7 

0.6 
0.5 

0.3 
0.5 

** 
** 
** 

0.2 
3.1 
0.6 
0.5 

0.9 0.8 
37 33 
0.2 0.2 
3.0 2.9 
0.2 ** 

0.2 ** 
OA 0.2 

6.7 
. 4. 6 
0.8 
1.2 
0.9 

0.8 
0.7 

0.2 
0.6 
0.5 
0.3 
0.2 

0.2 
2.8 
0,5 
0.5 

2..8 
6.2 
O.l 
3.8 
0.2 

0.2 
0.3 

l X t C -· .2. s 

38 
13 
ll 
10 

7 

7 
18 

8 
ll 
14 

13 
l2 

7 
9 

** 
57 

5 
7 

** 
ll 

8 

a 
8 
7 

5 
5 

3 
8 

5 
4 

5 
lC 
** 

6 

** 
52 

6 
** 

5 

** 
* Analyses of drinking water samples shc·wed no detectable 

tritium concentration. 
**Less than sensitivity of analysis (0.19 x lo-ls c/mJ..., 

l' alpha and 4.4 x 10- 5 c/ml, nonvolatile beca). 

25 
7 
7 
9 

12 
7 

9 
8 
7 
7 
7 

8 
9 
" ' 
7 

7 
2.3 

7 
7 
7 

7 
7 

As in the past, the comparatively high alpha ani beta activicy found 
in F Area, H Area and Barricade 2 drinking 'dater · . .Jas attributed p~i­
marily to natural occurl·ing radioacci vi ty. 

Public Water Supplies 

Sarn};)les of public drinking water '.-rere collected :no~1t11J.y :':.:·0::1 ~:he ~~::, 
s:....:.r:-o;_~:-~d ir:g tot-:ns sho• . ..;n in .:-.igu1·e .i. Analyses ~-i· :_,3 .sa:::p..:.. ::::o ;;o_-_ _.._ec :.<2 i 
during the report period ar-e summarized in the· follD'vling· L.aiJle. 
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l.oca tion 

Allen:lale 
Sardis 
Waynesboro 
Augusta 

North Augusta 
Clearw-ater 
Bath 
langley 

Jackson 
New Ellenton 
Aiken 
Williston 

Blackville 
Barnwell 

Radioactivity in ~-later 

Alpha, 
l X 10-15 c/ml 

Prev 
Max 

_,. 

* 
0.20 

* 
0.41 
0.61 
3.2 

4.0 
0.86 
1.4 
1.2 

0.4 
0.33 

* 
* 
* 
* 

* 
0.21 
1.6 
1.6 

3.2 
0.5 
l.l 
0.9 

0.2 
0.2 

0.1 
0.2 
0.2 

0.4 
0.4 
2.4 
1.8 

3.1 
0.8 
l.l 
0.8 

0.2 
0.2 

:·ronvolatile Beca, 

-' X lC.-l 5 ~jm1 

Max 

:.7 
9.6 
7.2 
7.0 

6.5 
7.7 
9.6 

10.0 

9.0 
7.4 
6.2 
6.3 

7.2 
10.6 

...... 11-

Prev 
Avg Avg 

* 
4.8 
* 
* 

* 
4.5 
7.0 
7.5 

6.9 
4.8 

* 
4.6 

* 
* 

7 
8 
7 
7 

7 
8 
9 
7 

8 
7 
8 
7 

7 
7 

*Less than sensitivity of analysis 
(0.19-x 10-15 c/rnl, alphe. anJ 
4.4 x lo-15 c/ml, nonvolatile beta). 
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Public drin~i~g :,,·ater sa..:.-npl~s contained no detectable tr::.·-:iwn con­
centrations. 

Ground Woter 

Ground water was monitored by analysis of water samples collected 
from drilled, cased ·•ells near F and H Areas (Z and ZW ·•ells) and ac 
the burial ground. Locations of the wells are shown in figures 5, 
6 and 7. 

Z WELLS 

Results of 21 samples of ground 'ds.-:.er collec1.:2cl from t·,,,e.J..~re Z ·..:e2.ls, 
20 samples from +en ZW wells, and 44 samples from nine buria.i grounC. 
wells are sho~n in the following table. 
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Tritium in Ground ~Nate r, l X lO-l2 c/rr~ 

z w·ells ZW Wells 
Prev Prev Bu:cial Ground Wells 

Well No. Max Avg Avg Max Avg Avg Max Avg P:cev Avg 

l 18 l4 24 4 4 4 27 10 5 

2 4 4 1~ " 5 4 44 l2 c _v ' 
..., 

3 4 4 4 32 27 34· 5 4 4 
4 * * * 41 35 42 180 130 190 

•J 
5 * * * 32 31 51 45 37 37 

6 * * * 47 40 57 24 ll 5 
7 * * * 32 28 120 5 4 4 

8 16 12 ll 31 17 4 100 76 4 

9 20 20 * 98 58 46 27 8 6 
10 * * * 26 15 4 

ll 47 47 64 
12 8 8 16 
13 4 4 6 
l4 * * * 
15 100 94 99 

16 * * * ., 
17 3 3 4 
18 30 23 26 
19 * * 4 
20 4 4 4 
20A * * * 

* Water sample unobtai:1able. 

Z'll 'IIELLS, F AMD H AREAS 

Analyses of 20 samples are summarized in the following table. 

Radioactivity i:1 G:-ound 'tln te:-

Alpha, iJonv(jlatile Beta, 
1 x 10-ls c/ml 1 X lo-ls olml 

location Max Avg Prev Avg Max Avg Prev Avg 

1 0.7 0.6 0.6 5 5 7 
2 0.4 0.2 0.8 31 18 7 
3 0.9 0.5 0.8 7 6 7 
4 0.4 0.4 0.7 10 .6 7 
5 0.4 0.3 0.8 6 .. 8 

6 0.6 0.4 0.5 0 * 7 
7 .. * 0.4 * * 3 
8 0.3 0.3 0.5 6 5 ·~ ,, 
9 0.4 0.2 0.8 7 6 8 

~0 1.4 1.1 0.8 10 9 8 

* less than sensitivity of analysis 
( _ls ; 0.19 x 10 c,ml, alpha a:1~ 
4.4 x 10-ls c/rr~, nonvoiatile be;;a). 
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BURIAL GROUND WELLS 

Radioacti·v·ity in Ground Hate:r 

.!J.pha.) fk.nvola. ~: i lc- Beta 1 

l 10-15 I 1 lO-ls c/ml X Cj :rJ. X 

Location Max A''g P::--ev Avg Max Avg Prev Avg 

1 0.4 0.3 O.•i 22 10 7 
2 0.6 C.3 0 = oV 7 5 8 

3 0.7 0.3 (' -..).~ s " 7 
4 1.4 0.5 0\7 21 8 7 

s 0.4 0.3 0.4 18 8 1 

6 0.6 0·.3 0.4 8 6 7 

7 0.6 0.3 0.4 l4 7 8 
8 1.4 0.6 1.2 35 12 9 

9 0.4 0.3 0.4 12 6 8 

Seepage Bo5ins 

100 AREAS 

A.'.pha act i vi ;cy discha:cged cO the 100-A:cea seepage basins •.ras negli­
gible. Nonvolatile be1.a ac"Livit.y discharged. to ·~he basins is sho·..-n 
in the fo11NJing table. 

Nonvolatile Bet.a Discharged to 100-Area 
Seepage Easi~s, curies 

Area -> R P L K C 

Total 0 3 0. 7 0 
Previous Total 0 58 1.5 3.1 

R AREA. The contaiPJTie:-lt pr·:Jgram to mir!imize .future migra1:ion ,:;:' 
rad.ioacti·rity fraT.. ~he R-Area see:page basin system b-egan in Octobe::-. 
1his program may be briefly described as follo,..rs: 

.,_ I:enudation o!' the seepage basin area and treatr:Ient ~tlith herbici:le 
t.c p~eve~~.:, g:r·o,..rth cf' 3..ll veg~taticn. 

s. Backfilling and_ capping of the open basi:1s ··~-o eli::ti:1..ate •~ne ':ly­
d.rau.J..i::.; head £'cedi:1g of unde:"g::t·ou~·vl ~-la:te!' :o::ove:-::en~ . 

..,. COns""CJ:--;J.ct.ion o;.""' a clay iike .:;;..::.ccuni ·oasi.:.: J.. and ;:.~12 :1or:.~n end. o.t' 
basin ::) in an effort. t.o retain the :::-adioactive '~rast-e by ion 
exchange. 

D.1ring this report period the radioac-civi ty stabilization prograrn 
progressed through the backfilling and capping of basins 2, 3, and 
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sa~·=-:: sci~s to aC·s:.::"-::> -;:-.::-2 d.ispls.~ed · .. ,:::::.e:!:'. A sa~:·:':.y c:...:;.y .sci~ :"'c!"' 
cappi.:;.g t~~e Cas:.~ 5:/S ·::.e~::: ' .. :as obtairted :"':·:::-~:: e. ·:: .. c:.·::_·ry,.; :;-i -~ =--~-=a:- 1 A.:-:;: a. 
Co:--J.struct ::.o::1 o:· a c~a:r ciL-:e ,,;as i:1i "':.ia -::.ed. ::.C.s:~ .5 -.:as :._-=.:·~= cpe:! 
for iisposal o:"' radisa::ti··'le soi_j__ ~:.hat ::12.y be: e:J.C21..:::~e:--2::. d'.J.:::--ing 

The R-.Area seepage ·:Jasins a:1d r.:oni:,c~ing '..rells are figu:-e 
CJ, Nonvola~ile be::a co!1..centra~icns i:1 basi!"l · ... ·at.e!' 3..:-e shc-.-•~'1 i:l -:he 
:'ollo·t~ing table. ~eported averages :·or Cas i:1s 2:- 3, a:1i 4 repyesent 
samp~es ::ollected prior to October '.!~en these oasins ·,-1ere back.:""il.J..ed. 

Nonvolatile B2t.a in Hater, l x 2.0- 10 :::../rrU. 
Ba.s in 2 fu.s ir-.:. ~ Bas ::..n 4 Easitl ::J .L.S.Sln o 

Avg l.l* 1.3** 0.8** 1.4** 
Previous Avg .:; 2 l 2 

G.3 
0.2 

* Four-·week average. 
** Fourteen-wee~ average. 

Tne S:!:'-90 concentTa-r.ions measured i:-J. seepage basin 'date!' a~e shcivn 
in ~he following table. 

A~./g 

Previous Avg 

Sr-90 
B:ts in 2 

0.8* 
2 

i:J. 'dater, 
Easir:. ~ 

0.2** 
0.9 

l X lo-w 
Easi:-1. 

o.ot 
0.5 

4 

*One sample. 
**Three-month average. 

t Four-month average. 

' -
~~;~ 

Bs.s i.:1 5 

0.7 

'Ihe maximwn nonvolatile beta concentration observed in 225 ,,.,ater 
samples collected from pennanen t monitoring -,;ells located near the 
seepage basins ·.'as 35,000 x 10-J.s c/ml in ·•ell A-5. This '.'ell is 
located 50 feet from basin 3. '!he maximum concentration observed 
in wells more distant than 50 £'eet from the basins was 110 X lo-1. 5 

c/ml in •,;ell C-1, 500 feet ·•est of basins 2 and 3. Tnese concentra­
tions represent decreases from levels observed during che previous 
0-month period, 1,.1hen maximwn concentrations "'rere 45,000 x 10-~ 5 c/ml 
in the 50-foot distant ,.;ells and 200 x 10-J.s c/ml in the more dis­
tant '..;eJ.ls. 

P AREA. Releases of radioacti vi. ty to the P-Area seepage basins 
resulted from handling of Chalk River reactor components. 

L AREA. Radioact.ivity yeleased to the 1-Area seepa[e basi:1 resu1tecJ 
from flushing cf a pur•ification cilter change tank. 

K AREA • No radioactivity ~ ... -as released to the K-Area seepage basin. 
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c AREA· Releases of radioactivity to the C-Area seepage basin re­
sulted from vacuQ~ cleaning of the monitor basin in which failed 
fuel element disassembly was completed. 

100 AREA.Waste discharged to the 700-Area seepage basins included 
approximately 16 me alpha and 48 me nonvolatile beta in 2.81 X 106 

liters of ,.re:':e!". Anal'jrses of 5 ~.rater S3Jllples col2.ect2d. duri!lg the 
report period are summarized in the following table, 

TKX 

Radioactivity in Water 

Alpha, 1 X l0- 12 c/ml 
Max Avg Prev Avg 

0.72 0.32 0.28 

Nonvo 1 atile 
Max 

4.4 

Beta, 
Avg 

2.1 

Prev Avg 

2.3 

TNX and CMX discharge waste to a seepage basin which overflows w 
the Savannah River. Analyses of 25 water samples collected from the 
basin are s~%~arized in'the following table. 

Radioact.ivity in ltlate::-

Alpha, 1 X lo-12 c/ml 
Max Avg Prev Avg 

9.6 3.2 6.0 

200 AREAS 

Nonvolatile Beta, 1 x 10-12 c/ml 
Ms.x A vg Prev .t.. vg 

40 13 16 

'Ihe F and H seepage basin and mo!li to ring \tell systems are shown in 
figure 9. 

F AREA. The average liquid input to the basin system was 4.9 x 10 5 

liters/day of waste and 0.64 x 105 liters/day of ;·ain. Tne average 
seepage and evaporation rate was 6.1 X 105 liters/day. 

Waste released to the system is shown in the.following table. 

Radioactivity Released in 8.90 X l07 Liters of Water 
Alpha fu.itters, me Be~ a E.---ni "t. t.e rs, c 
Total Prev Total Total P!'ev To:,al 

Uranium } 320 
298 Ru103; 106 SG.l 54.3 

Plutoniwn 396 Sras ,so 3l.l 0.7 
Zr-l\'b95 50.0 98.7 
Ce14l. 1 l.44 70.5 7.3 
Csls7 6 , 0.6 
I~3~ :.3 .. 7 

---
Total _, 320 694 245.6 164.9 
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Analyses of 78 sa:nples collected from the basins are summarized in 
the following table. 

Radioactivity in Water 
Alpha, Nonvolatile be~a, Radioiodine, 

l X 10-12 c/nll 1 x 1o-12 c/ml l X 10- 12 c/ml 
Prev Prev Prev 

Basin No. Max Avg Avg M:tx Avg Avg Max Avg Avg 

l 41 7.9 14 3300 860 2900 210 25 79 
2 ll 5.2. ll 740 480 1500 10 4.6 21 
3 5.7 4.2 8 39? 280 680 6-. 7 4.0 

H AREA. 'lhe average liquid: input to the basin system was 1.3 X 105 

liters/ day of ••as te and 0. 43 X 105 1 i ters/ day of rain. 'Ihe average 
seepage and'evaporation rate was 1.8 X 10 5 liters/day. 

Waste released to the system is shown in the following iab1e. 

Radioactivity Released'in 2.37 X 107 Liters of Water 

Uraniwn } 
Plu-;;oniwn 

Alpha 1 Ebitte~s, me 
Total · Prev 'lbtal 

63 
9 
9 

Total -> 63 18 

Ru103,106 
Sres ,so 
Zr-tro95 

Ce141, 144 
cs137 
1131 

Beta Emitters, c 
Total Prev Tot.al ---
4.7 12.7 
0.17 0.3 
4.4 31.3 
0.81 4.4 
0.81 0.4 
0.02 0.3 ---

10.9 49.4 

Analyses of 78 water samples collected from the basin are summarized 
in the following ·table. 

Radioactivity if,· Water 

Alpha Nonvolatile Bet..a, Radioiodine, 
l X lO_d c/ml l'X 10-12 

c[ml ' X 10-12 c/mi ~ 

Frev F-rev Prev 
Basin No. !I .ax Avg Avg Max Avg Avg Max Avg Avg 

1 27 4 0.12 1300 860 510 7.4 '3 .6 4.2 .. /1.8 2 0.6 .23 0.34 200 71 340 5.2 
3 0.31 0;20 0.47 30 27 57 0.8 .39 

l 
I 
I 

I 
I 
I 

' 
I 
' ' i 
' . i 
T 
I 
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MONITORING WELLS, F AREA. 

following table. 

Alpha, 

1 x l0-15 c/:::~ 
Well 

no. 
p 

2 

4 

5* 

5* 

,. 
a 

9 

::.a• 

12* 

Distanr:e 

34 

5 

29 

24 

4G 

53 

150 

9 

29 

58 

~800 

0.9 

0.4 

Q.Sl 

5500 

910 

l.G 

1.7 

730 

1.6 

720 

lOCO 

1800 

0.7 

0.2 

0.2 

12.00 

800 

0.6 

0.6 

410 

1.1 

320 

440 

525 

1.4 

0.3 

0.5 

0.4 

100 

100 

o. 7 

0.4 

3000 

0.3 

2400 

2200 

380,000 

130 

1,400 

2.,500 

18,CCO 

.;30,0CC 

27,000 

15.0 

:c::.. 
:so,ooo 

44 

ss,coo 
07,000 

* Wells !.r::o perched ·...-ater :ab~e. 

.:cer,c:co 

7CC 

35 

::, ~cc 

2S 

l1C,C·CC 2C0,0·:0 

33 

::.~O,CC·::· :2,c··::c· 
52,CCG 

-Less than sensil:iVi'::f o:~ a.."la..lrs!.s (0,19 X ::.c:-- 1 :: :::./.":'.2., a:;:-.a). 

37 

:·:·.::--: 

::,:.:·::c 

Continued high concentratiOns of nonvola-cile beta ·:1e-::e ·::bserved ir:. 
the :perched '.~·a ter table under!'lea -c.h the F -Area see;-age b::;._s ins~ Spe­
cific chemical analyses indicated the.t approzi::'!a":ely ~:c;J c: ... U:e :1'.):1-

volatile beta activity was attributable t:o ~·adicst::'CDi'.i'J.l!l. 

MONITORING WELLS, H AREA. A..YJ.alyses of 77 samples are SLL";ll;';.B.I'ized i~ ·c.h~ 

following table. 

Well 

2 

3 

·I 

5* 

.s 

A-37 

A-38 

A-39 

A-40 

A-4l 

Dist.an<.::e 

2' 

25 

15 

13 

:s 

79 

Alpha, 

1 x l.o-ls c::;m.::. 

Pr~v 

40 ~0 

0. 76 ·:J ,.;.9 C.5 

o.os c- • .;c 0.4 

o.65 o,43. c.~ 

o.as o.3a 
o.as o ... v 

l.2 0.35 

c .:::s ') .~:0. 
0. 72 c .::o 

4.4 

2.6 

1..3 

.: • 8 . 

:?.5 

3.5t 

2.0t 

(). :::t 
0 .95t 

o.::: 

C.3 

2.S 

4.0 

2.2 

c.s 
0.5 

:i~:;·::-.:.(3.:::.:: -=-:~::<, 

::_ x ~c--: 5 .,.,.,, 

:;:;,ccc -~ ,cc-: 
29 

2.2C-

,J 

C7C 

.::.,.:.cc: 

--:2:·t 

·3 ~CT 

.1 ~c r 

Fr.,.·: 

:, ~C0 

:.-~, :.c·c 

:, c.u:: 

* '!he average con,;e:-n.rati.:;_n of Sr-90 in '-'ell 5 ·.~s. .3 ;.... _:c-12 

c/ml. The maxir:~U::l cc::-.ce!\.!::-at:!.cr: •.;as _._2 .< :~r:.2 ··:, 

~ss tr.:~.:-~ se:-~si::Yi.t;,• (C.~~··:- .:.c·-""' ,,, .:,)', 
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Wells A-37 through .~.-41 are locatei abou-c. 

installed in :he zc:ne u:-. the :rDs~ rapic: ... C·"'ler.l-2:!-.::: of seep2.g-::: bas ::..r! 
'.Jater into the s·,.;a:np. Tritiu.'ll -~ras detected i:1 a2.l of t:-!ese ·,.;e2.ls...: 
The average -::once~:.ration f:::-om analyses ·:Jf ::2 sa::nples ·,;as 5 X lo-o 
c/ml ~..~i th 8.. :nax~.l'!'lti"''Yl of .;;:s x 10-8 c/mJ.- S~eci f~.c r:he:nic~J ana.!.yse~ 

' . . . . - 7 . . . . d s 89 so . or water from ~_;e..J......!... A-.:: 1nC11cat.e a r _, avera~e ~once:::--.<::::-a:.lo~ 

of 0.1 x 10-~2 c/m.l as compared Atn a 0.3 X :co-~ cjml average 
during the previous 6-rr.onth period. 

Upper Tonk Form, Building 241-H 

On Septe~ber 8, the level ~f :::-adioastive liquid in the an~ulus of 
tank 16, a:pproac:::ed. the :.op of the :::ontai:2L-:e:ri:. sa:...;.-:eY. Re.te-cf-rise 
calculations indicaT.eC.. an apparen"G loss of 500 to lC,CO gallo!1s or a 
:naximu.-n of 5000 CUI"ies from t!le annulus. 

Static ground 't~ater levels of exis-ci~g :nor.i toi'ing ~.;e2.2.s near :.a~t 
16 indicated a 0.06% ',.;ater --cable gradiertt in a -,.;es't-!10rt.Ir.rest direc­
tio~. Since t~e p~e-e:·:isting :no!l..it~ri!'lg ·,.;ells ·..re-r-e ·iO f,:;et. from :he 
-tarLl{ 16 encase:r..ent.J a <:~nsiderable period cf -:i::::2 't!O~J..2.d Oe ex:pe·:::~e.j_ 

to elapse befcre the radioactivity COl!ld De de-sec-:ed in ~~e grou:-~d 

·t~ater at these lo,::atio~1s (ass;.:..":'ling a loss o:" :::adico..c-0i·.,.-:.. ·:.~./ :."':-::;::: -::-.ie 
tank encasement). Ta deliniate the direction oi."' ar1y cu-':;·ra:::·.i ~:-:.cve­
!Ylent of ::-adioac:.i~.rity fr::J;:: -:.arJ\. 2.6 a-:: 2L.::l-2, f'ifty-s_;_x --=~.-_:,~i~o::::i::-"~i;; 

·.1ells ~ .. :ere insta~led in 1~he vici!1i ty cf th~ tan~. 

Four 4 11 diamet.er :est wells (HP 'dells lJ 3J 5 and ·S; see :'ig,~:::·e lG) 
· . .:ere drilled 5 feet ~~Yo:n the tanl\. .:!..·3 e!"lcase::nerJ.t .-::_e;:tT!l :,::;. 1..:l":e co:!'l.c~e-~e 

working pad ,,.;hich is under a:1i ccrnr:lO:l :o ~:a~ks l3) 2_.:;: ~5, and. .::..0. 
Each well -.~·as cased and ::::cnt.i:1uou.s purr~ping ·.-ras :.:'li ~ia -c.e·.i ::;_:;, :.be QoTdn­

gradient -,..,e2.1 (HP3) en. Septemte~ 23. SutstanL-ial cc."c-~.'c:-:~::~~·a.t:::.o:-:s 
of radioactivity :,..rere detected in well HP3 a:fte:::-- 12 ·:":.2-.:Is ·'Ji' coGtin­
uous p1..l.r::ping. Tne nonvo~atile beta act.i vi t-y in :,his ·.·.-el:::.. reach eel a 
rnaximwn level of SOO x 10- 12 c/ml during the 2-at~e::c ps.::---: o:."' ~·Tove:~:bcy 
and decreased t-o 150 X .=..o-ls c/ml ·oy the end 01."' Decer:lbe:.:·. 

FolloT..;ing the detection of radioacl:ivi-\:y i:;, T,rell ~1?3: ::· ... 'e~:.-:-::I-cne e.d::li.­
tional wells (see figure 10), spaced at 13-fool: in-ce:vo.ls) ·,;e::·e 

drilled on a circu.-ni"'el"2!1Ce one foo--c from ;:.he -:a:u·: :!.0 e~C3..S2:::.e:·"lt. 1"'2n 
·v~elJ.s l.feYe drilled a-7..: 4-foct intervals on ei tiler si-.::.e of ·..:ell::: 7 a;i.J. 
12 because mas ... G:;.c re:noveU fl'O:E the SUl'face .::f t.l1e :-:-s:-:c..:.'~-·~:: · .. ·,_;.:::-~\...:.:--~g 
slab during d·!.'ilJ.ing opera1:ions on these ·dells ·::a3 .;o~r:~!!j_:;;J.-~e:.:. :·-ro 
sig:1ificar .. t activity ·was detected· in '..JS..t.e:::-- sa::-._ple:::. ::·::=:.~2:::-:ei ~·.:::·c:n 

"':.hese '.vells. 

Tc: e2.i::li.:-ts.te "ta~!J-: 2.4 o.s 3 possi':J~.e .::;c ... ~:~·:e =·~ -:::;;: o-::_::-_::_· . .-.::. -.. · ,.; 
well HP3J three test. holes (HP3AJ B, and CJ fj_gure l2) ~{•ere d::::·ille·l 
between tank 14 8.nd HP3. Water collected fror!1 these ~dells revealed. 
no activity. Six addltiorial wells (3-l t:J.rough c-:3 as s!lo·.·i:l i:1 :'ig­
ure ll) instal2.ed at app1·oxima tely 2 ... foct in "L.:8r.'a.~:...s o:: a 2i :' .::l::~::'e:te:l-.::e 
2 feet from well HP3 contained no unlJ.suaJ.. amounts of Tadj_oac~-:i.vity . 

. r 
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FIGURE 10. MONITORING WELLS AT TANK 16, BUILDING 241-H 
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The soil shrinkage syste:n undec<l.yir:g ta:-J:s .:_::, ...:... ~-=) 

sampled to det.emi:le if do•.m•..;ard. move:;-:en-r. r.::!~ :::"ad.icac:·:~-.,.:_:.j~ ::_s_,-_: 
ocsurred. A.."lalyses of ~.vater collec:ted ::~sr~ rise~ 2: (:_e-:= figl.:.:-e ~~) 
indica ted that ground •r~a t.e::-- in the soil sh::-i::J:age s :-is :e:.1 -.. :Ets co:--~­

taminated to levels approachi:1g 1 x 10-6 c/::11. 

Twelve 11oni to ring '.-re2.ls (HPM ',rel2.s, figure_ 2.2) 'Jere :::-'.s ~a~:::..e~ a:: -;:~-2 
perimeter of the ·:oncrete vorking pad (Uppe::~ Ta:E. ?3.:.:-;..). .:..~e ·Jee::-~.=..y 
average ::!.0!1VOlatile beta conce::1tration in -':.hese -.. ,..,2:.~s has ::ot. ex-
ceede~ 70 x 10-ls c/ml. · 

While the :2onvo2.ati2..e '.:eta activi-':y in t· .. ;o 11 ~:::::-e-e:-:::..s-::.i:!g ·r:e __ ,s (7~73 
and 4, figure 12): :-eached. naximu."'l '.veekly 3.ve~:::..ges ·):" :;.cc x lo-~ 5 

and 1300 x 10-~ 5 c/:nl, respectively, :1.eglib.le :::::~~c.e~::~:~·a:..:.c~.c c.·:" :::-a­
dioactivi T..y '..;ere obseried in ,"'a"ter collected. -_,eel:ly :·rcr:: a pre­
existi:-J.g test we2.l situated i~ the :::e::ter c:"' tl1e I£,-,er Tar-L Far-:;1. 
·The radioactivity measureC. i11 semi·Jeekly H-Area ci::iX'::i:1g ·,.;c.:"Ce::' sa:71-
ples remai:aed at esse~tially the sa:-ne 2.-e".rei (l9 x lo-ls ~:;/~, aver­
age) as 'das observed in past yeays, 

Pulse height analyses of ground • .. 1a-c.e:::- sarnnles 28l2.ected fro::l -,,.ej_: 
HP3 and the soil shrinkage system revealed a Cs-l37 tc Cs-l3.4 :-a:::..o 
of approxi:::ately 8 to l. Calculatio~ of the Cs-1::7 and Cs-:..34: p:::·c-­
duction rates in :reac-:or (Cs-l34 is prod'J.ced. free: Cs-l:-53) a :'issicr, 
product, by neutron ·capture) ::..ndicates a ratic. c:"' Cs-137 -:.:) Cs-134: 
in -~raste tanks 13 and 14 of greater t~a~ 20 to .:.. . Tile ~1as:e:s 'Jhich 
'tlere in ;:an.k 16 sflould have a Cs-137 :.o Cs-l34 ra-::..o app:-oe..:::::;.:.:lg 
9 ~o l (assuming a decay time of l year), 

Authorization was prepa~ed to co::1t.i~.ucusly :;JU:'7Ip ~:~e scl..:.. sf.~l~~\.age 

Sys tem P.,o-n ""'"he ce'"''e~ of' +he sys'e~ ( ..... lse~~ ::::.:) -:-h,·c -·,~·c.o:o-:-..::"'.;:::- "' ...,,....,c. ' ~ ....... •'· '-' .:.J. ... - - '-'. ~ .c.< - ~ 7 ._, ;...,.cw.w '---~ ~-··o '-- '-'-'·~-

Of depression in the wa~er table i!l. ':he vici!l.iT..y c: -::·::-~e ·.:s..t:.:.-:. DTa~r~­

down of -::he water table vill be li:nited to th-:: leve.l. o:" -:8e Scil 
shrinkage system. Since discha!'ge o:t' the ·water :r::r:l the scil shri~­
age system directly to the seepage ·oasin sys -cem couJ.d :::-es;_.:::._-: i:-1 
"as+e re'ease·s up to ?Q ~uries/"'O"'-'-'n ( .... he. -~~ ...... i-'-- p,.... . .,.... ceeo,....."',.... 0 ·--.<;:)~.;,., .. "' ..... - - ~ '" ··'-·1 '-'•'- ~ ...... .!.-'-' -~·- ........... .:.--d.b'- ..... _;;;,;...~. 

discharges under DPSTS RH~W-22l. 03), -::he :pu.':'lp ciischarge '.-r:::.:...~ be 
Passed +hrough closed d~-~s n+' ""0'1'-'''Y'\a~~e~ y::o. ..... ~-i,-.·-·· lo.:::. (o -a-,.,...a· '-' ~ ..L. <..UU ._,J. ,J. ~ \::."._!:-' ... ~,_,_ ""- - _,_,_,_,_w,..:_,_- ~'- c,.c •• '~'-'-- -

ion exchan· ge media) The 'r~a+ed wa-er -.i -.; _,_ ''l ·o~ _,, coha'"~- 4 --
..L. , ..L. o \..o "'"' l- '-' ""-'-~~ .... dO:::. v~ ...-L.L..;;'-'• ~ Qt:"·~ .._,V 

the seepage basins. 

Biological Specimens 

TERRESTRIAL 

Following the detection. of high :rad:oac-ci vi ~y J.eve2..s 2-r: .J.o:-:1estic 
cats at R Area in early 1960, the terrest:rial anL'Tial r:10nitoring 
program was expancied to de-:.-,ennine the exten-c of rc:-dioac-:ivi ty up-ca~"e 
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by ~..rildlife within a half -mile radius of the R-Area seepage bas ins. 
The de.ta collec"[eC. throughout 1900 are shown in "':he foll.o,..;i:~g tabl.e. 
RadiocesiLLrn (Csl34

,1. 37 ) and radiostrontiunl (Sr69 , 90 , and Y-90) ~..;ere 
the predominant isotopes found in the flesh and bones, respectively. 

Radioactivity in Animals Collected Near R-Area Seepage Basi:1s 

Nonvolatile Beta, l x lo-12 c/g 
No. of Bone Flesh 

Spec.ies Samples Max Avg Max Avg 

Domestic Ca-c 5 30,000 14,000 2G,OOO 4800 
Mice 3 11,000 5, 800 5,100 3100 
Racoon 9 1,300 210 10 8 
Fox 12 1,200 130 65 10 
Oposswn l 130 3 
Rat 2 110 75 40 35 
Rabbi-c 11 100 40 20 7 
Bobcat 2 25 20 15 lO 
Dog 3 30 15 5 5 

Nonvolatile beta concentrations found in terrestrial animals col-
lee ted at random from the Plant site are shown b. the follct·;ing 
table. 

Radioactiv-:..ty i!l Anir.1als Collected at Random from the Plant Site 

Nonvolatile Beta, 1 X 10-12 :/g 
No. of Bone Flesh 

Species Samples Max Avg ~<lax Avg 

DJmestic Cat 3 45 30 4 v 

Beaver 1 :50 2 
Rabbit 10 40 20 15 5 
Racoon 3 25 20 15 10 
Fox l 20 3 
Bobcat 2 15 10 . 4 7 

v 

Deer 2 15 10 4 .) 

AOU.O.TIC 

A total of 889 acrc<a-cic samples, including 6Cl Lsh, 280 algG.e samples 
and 8 cla.'71S were collected frc:-::. the reacto~ e.::"'fluents an:i ~:-:.e Sava~:.­

nah River. Tne algae and fish collected z~:--cm the reactor e:""'.i. ..... .:"...;.e!1ts 
·.-.rere Y'adiaa~alyzed -to clete!':nine the :;~axi:n:...L-:: uptake c:., F.2.3.:-!.:. ·2C~1:.r:.b­

uted radioactivi-cy by aquatic speci:nens. Savannah Rive.l~ ~gae and 
fish \Jere routinely collected to deterr:Iine ·concentrations of radio­
activity contained in aquatic specimens accessi.ble to the public. 
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REACTOR EFFLUENT . 

the ~c. in ga:-:::..'":".3. ::::;;.:.. -:-:.e!"'s prese:1.t i:-~ t.":-:e bcn'2.s a!.:..d. :'l'2shy -ciss~...:.es. 
In Par ?ond a!lci Lo· .. ;e:- 'Ih:ree Runs (R-A:;:-ea e: ... fluent), Yadiccesi:.;.."":l 
'...ras the pri:;;.ary isDtcpe in the bones and flesh. I!l Steel Creek 
(L, ?, 8.::'3. f\-i-..:·22. ef"f~'J.t:?:lts), radlc:·zil"!c '.·las :he !Jredo~!lil!a!"'.t isc·­
tope. In .fish co2.2.ec--ced. from Four l·1ile· C:r-eek ( C-Area ef fl·~er::·~), 
trace concentrations o~ ~adiozinc were p~esent i~ the bones and 
fleshy tissues. I·To sig:1ificant concent:-atic~s of rad2.oc:esiu.:.1l ·,.;e:re 
found in Four tA.il·2 Creel-;: fish. 

The nonvc2.atile 'Jeta co:--.. -:-entratio:ls iD b·Yt:-. ·;:he bones and :-.:esh of 
Steel Cree};: and I.o· .. :e:- rrh!"ee Runs fish decreased. The ·:;oncen""Crat.ions 
in Pa:- Po!":d fish ye~ained essentially the sa"n.e as reported last 
pe~iodJ as shc~wn i~ the followi~g table. 

Nonvolatile Beta in Effluent Fish, 
1 X 10-12 cLs 

Bones Flesh 
No. of Prev Prev 

Location Sa!!;E les Max Avg Avg r~ax Avg !;:!_£_ 

Upper Three .Runs (cc,-,trol) 7 25 10 15 5 4 4 

Steel Creek and Pen Eranch 40 665 115 415 40 15 70 

Par Pond 222 490 155 150 130 30 35 

Lower T·hree Runs 
1 Nile Below Dam 63 395 115 175 90 25 70 

6 Hiles Bela~ Da:n .. tg 240 95 225 95 25 40 

14 Miles Below Dam 46 155 60 85 90 20 :;5 

Four Mile c~eek 3 15 15 15 5 4 4 

The nonvolat-ile bet9. con:::entrations in reac -::.c·r ei'.:~ll...:.en t E~lgae J ccl­
lected at Road A, also decreased -..rith the ~xception of algae in 
l.D 1,;er IJ..bree Runs. The ~lo~volatile bet-a co:1ce~1tratio:1s ir1 ei': .... luent 
algae T • ..rere higheT by a factor of 103 than those fotm.d i::1 effluent 
',.,rater. The average conce!1trations found in 'Jeekiy S3.11lples are sh01tltl 

in the following table. 

Effluecrt 

Upper TI1:ceo0 Runs ( Con;;,·cl) 
Four Mile Creek 
Pe!1 Bre.nc~-.: 

Steel Cre'2l-: 
Lo-we ::' ThTee RUns 

Nonvolatile Beta in 
l X 10-12 

75 35 
3100 920 
4oOC .1._335 
2000 l5C0 
3l5 •• C' 

...:....Lu 

Ef:.':uent. 
c/g. 

Prev Avg 

5C 
~52C 

lSSC 
s:~::_c, 

65 

4A.lgae J 

Da~s. obtained fror.: a quantitative gainrna pulse h~i.ght analysis of an 
algae sar:1p~e col.iec1.ed i-..:::.~om Pe!1 Branch i.n October l9C)0, &re sbo\-Jn 
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Isotope 
Cel4l., l.44 

RulOE 

CslS7 

Zr-Hb95 

Z:l"~ 
K40 

Gar:l.'lla Activity in Pe:-1 Bra:1ch P..lge.e, 
l x lO-l2 c/g 

245.C. 
39.0 
0.7 

29.6 
25.3 
35.1 

SAVANNAH RIVER. E'1e uptake of radioactivity by Sava:1nah River :fish, 
col lee L"::-1 :;.;;;a::: th~ :r:v.J.th of each :-eact.or eff2.:c.en~ 1 at -:.he Highway 
"'.'u'1 1-.r·_·j_~P ::-;_!"·0, .... - C:Tr··-os Bl,,-... -!" ·ras g·~ne~a~--y N''Jnf--.·ine~ •o 'o·r 'e•r"'' ~ - - --~- - ... C.'... .... ~-.J-~-- -'-'-1.-, ( ,_ ...... ...1.....1.. '-'-• --~ ..... "' ...... ...1.. ~~-

concent.::a;:io:lS o.Z ... nor;.volati.:...e be-e a in the bones wi t.:O no signl.I ~can-;: 
conceni::ra-:ions in the fleshy tissues (see the following table). 

No. of 

?.:._V-2!' ~Ce.'-.:.cn Sa:::;:l~s 

:2 
:.:s 

18 

<7 

26 

rfcnvola:.:..:..e E~::t :.:-: Sava:-.:-.3.n :\i·:e:- Fist-., 

X . -:)-12 :::./g 

co - . 
3C l.3 - ~ .3 

50 20 .:_;..- _o ~ ' 
.:.s .:c..:. .::·0 s 5 

35 l.O 2.(. - ' 5 

"0 17 :!.5 :o ' " 
20 I-

-~ .!5 ~ ' 

Several fish collected near the mouth of Steel Creek in Novembe:­
contai~e:i lo• . .; level concent2:'ati.ons of' radioz:.r-~c a!ld :rac.!.icc:-=sitL-n in 
the bones ar2d .(leshy tissues (see the follm·1::1g -r.:aCle). 

Spe:::ies 

Ca tr'ish 
Eel 
3ass 
Bc'2::.:c 

Gam_ma Activi ~y in Savann.e.h River 
Fish Collected Near St.eel Creek, 

x l0- 12 c/g 

Bone Flesh 
Cs-l37 Zn-05 Cs-~.:;7 ---

2.3 10.7 2.8 

* 7 .l 2.3 

* * o.s 
* * - . .::~ 

* Concentrations belo·w the sert­
sitivity of the procedure. 

Zn.-.::.s 
4 ~.:, 

l.2 
0.2 

* 
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The nc:--.'/Cl2.-:i~c i::.:=-.... 2~ '2:.::~-.::e~-:.--;:.::::-s.~.:.i'.::<:.::: :"''::'...:-:-~-: -.·~. Sava~:1ah River algae 
collecte-.: r:ce..:: ~::::: :::-.:;u-:::-: o~' :::a-::'1 ::'2ac·~-=-.r· e:..,fluent ·.Iere generally 
high=~· ;.:,!"l:J..r: ::-• .:.:se ::.·.:.-s.s:_:_::-'e·:·~ <i_·...:.::.~::.:-~g -::;.e :;;::·e 1.r:oL.:.s pe:r·ioci. Radioactiv­
ity r-e2._ease-5. '2J ?~:..:·:"~ cpe::.~=-ti.c::.s ·.:c:..s :ie-~-2-::.>t.able i:1 river algae as 
far do·.-.-r1stres.:;: 9.S S:::;,~:es 32-:J.:~f, 00 :-:1Lies '.::elow the ?~ant site. The 
nonvolati2.e 'Je-:.:,a .::o:-.:.ce~~·':::"'&..t.ions :neas"C.:reC. in .::--iver algae are shown 

Nonvc;latile Beta in River .1\lgae, 

River Lo-::a~io:1 

Above Uppe:::- Tn:c;ee Ru:--,s (Cont:::-ol) 
Upper Th:::-ee Ru:-cs 
Four Mile Creek 
Steel Creel~ a:1d Pe!1 Branch 
Lower Three Runs 
High'•ay 301 
Stokes Bluff 

l 

!tJax 

30 
35 

340 
2400 

320 
265 

70 

X lG-l2 
c/g 

Avg Prev Avg 

25 35 
25 30 
95 45 

550 85 
140 70 
105 80 

35 55 

Clams vrere collected i!1 Septef!lber .::"rom the Savannah !liver above -'.:.he 
Plant Site and belo'" the .::outh of each reactor effluent. Gamma pulse 
height analysis da·~a iniicate t.hat tte muscle tissue cf clar.1s col­
lected telc.1 T,he ;·,:m .. ;:t.hs o.:" Steel Cree!-: and Lov;er Tt:c·ee Runs con-

1 C3 106 - I ta:i.neS. tY'ace a;::c:..:.nt.s cf 2u- :- ' , --=:s-1,:, 7 and Zn-65 \See -r.he fo.lloll-
. • • 1 ) 1:1g "ao~e . 

Gam.T..a Act i ~_,.:_ -'.:.y :;.n Clam M.1scle Tissue, 
1 x 10-12 c/ g 

Isotopes 

Rulo2,1.0c 
Csl37 

Zn6? 

S-::eel 

o.o9 
0,23 
0,58 

Creel~ 

± 0.57 
± 0.13 
± 0.14 

Lo'w"er TI:ree Runs 

L64 ± 0.57 
0,30 ± 0.13 
LOl ± 0.14 

No ga;lrlla emitters ' .. rere de-tected in the tissue or shell of clar:1s 
collec-::ed above -;:he Plan-: site or belo'w the mouth of Four Hile Creek. 
Tr1e nonvolatile beta concen·:::.~at::..o~:s : ... ound in these specimens are 
presented in the fcllovi::-lg table. Radiostrontium was the primary. 
beta emitL-er in the c2.3.m shells. 

Belc·.-: .Four Mile Creek 
BeloH Steel Creek and Pen Branch 
Belov1 Lowe.2· Th~ee Rut;.s 

Nonvolatile Beta in 
Savannah River Clams, 

1 x lo-l2 c/g 
Shell Flesh 

5.~ l.O 
7.3 1.0 

15.0 1.0 
.25~0 2.1 

'.I 



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

'><:~ 
l 

·" 

i 
d .,1 ., 

47 

Automated Counting Room 

Automation of the alpha and beta counters used for the evaluation 
of eiwironmental samples was completed in August. In the ne<T system, 
which consists of t·•o alpha scintillation coun-cers and two beta 
counters, gas flow counters replaced the e~d-vind.oitl Glvl tube ::::o:.:.:tT..eYS. 
These four counters adequa-cely handle the ·::ounting room load which 
fo1merly required t••enty beta counters (GM tube) and ten alpha 
scintillation counters. The au~omated system provides improved 
accuracy and sensitivity and also facilitates calculations and su.-11-
m.aries of regional survey data. Resul-cs are :nachine-punched. into 
tape ·~ihich is lateT processed by the Data Processing Sect.ion a~d. 
returned to the Regional Survey group in tabular and correlated 
form. 

Tile gas-flow provortional coun-cers are calibrated with Ra D&E stand­
ards and are specifically calibra~ed for iodine-131, radiostro~-
tiurn, and ces ium-13 7. The counting efficie!"lcies of these ne·,: 
counters as compared with the previous beta coun-cers (GM tube) are 
sho\-II1 in the follolJing table. 

Ra D&E 
Il3l 

Radios-crontium 
Csl37 

Avg fu'ckground, 

Beta Coun~ing Effi2ie~~ies, Percent 

GM Tube 
Counters 

13 
lO 
12.6 
10.6 

Gas-Flol,.; Propo::·tional Cc:u:1~ers 

29 
27.8 
29 
27.4 

iJo. 4 

33 
29.4 
32.3 
29.3 

count/10 minutes 250 ± 25 152 ± 22 168 ± 25 

The alpha scintillation councers have essen-cially the same counting 
efficiency ( 40%) as those pTeviously used. 

Geology 

L Area 

At:. the request o:' the Reactor Department, <:he c;eology of an ac"ea 
south of L Area ~tTas investigated to deter::J.ine its suitability as 
a si -ce for disposal of' cher~ical and oily · .. ;as:.e. In addi-~ion, ~::e 

p~:Jposed basin ·.-;ill receive waste from the 100 Areas r deconta::J.i!"'~9.­
tio!1 facili-cy, Building 714-G. ThirL-y-nine ~es1. l:1cles we:r-e ·oore:.:. 
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Sl ~e. ·3o"::h s"t:ratigre.phic 8.:1-d hy,irologic 
da::a s~c .. :-::d t:;.is ~rea as 3t.:.ita-cle :'o::- disposal of ~hese -. .-astes. 

Building 643-G 

A-rt i:lves:.iga~io:: of -:he geologic feasibility of solid high leve~ 
·..;aste :J.isposal i~1 t':1e area east of Building 543-G 'Jas u!ldertflken 
prior tc exte!ldin.g the bur:.al ground ::..n t':1iS di~ectior: (a previa-u.s 
surve:,r ::_~eveg,...:...ed. t:'le 1rlest section unsui ta-ole for disposal cf -:his 
-.,.aste). For-:y-i'ive explora-:oYJ holes ·were bored i:2 the area ex­
tending from the :railroad t:cack to Plant. Highway E. FCJrty of these 
\·rere on a grid lOOO feet long by .;oo feet '.·ride located bet·.reen an 
old ccu:.:.ty r:)a-.i a~d t.he rai=..road track. Th.e five rer:~ainiEg holes. 
~ere irilled in the area south of the county read (between the 
county road and Plant High'.vay E). Eased on the findings of this 
investigation, ::he area situa:,ed adjacer .. :: tc the ~a:_2.road trac}:. and 
extending 1000 feet east of the Ouria.l gr·.Jund ;.;as recc::.'TI.-=nded fc~ 
high level solid. ·..rasie disposal. The area pa!'"alleling t~'l.e high 
level area and adjacent to PJ..an:: High'.vay E ·,Jas recom:,1e!1ded. ~or 
low level use pendi!lg :no!'e ex-cer..:.si ve i:1ves:: iga Lion. 

Special Biological Studies 

Uptake and Retention of Cs-137 by Algae 

The cesiu.rn uptake and retc~1tion patterns of the blue-gr"2e:1 algu2, 
Microcoleus vaginatus, ·,.;ere studied in the labo:-a::;ory dul~ing t~is 
period.. Studies •Jere carried cut und.er ccndi tic:~s of both ~o-fl.utl 
(batch tests) and continuous flo'J (l5 ml/hr) of cesiu.:n spil:.ed cul­
ture media. In the cesiUJ:l uptake tests J algal Lwculu .. i11S 'Jere cul­
tured in media that contained 100 d/m, 200 d/m and '100 d/m of 
Cs-137 per rnlJ respectively, for 21 days. In the :retentio!1 tests, 
algal inoculwns were subcultured in ces iurr: free medi3. after 7 days 
exposure in cesium spiked rr;edia. 

The uptake of Cs-137 by Microcoleus gro~ .. l!1 i:-1 a continuous flo'..; of 
spiked media ~ ... "'B..s prcpor-::::.onal to the conc'2n:ra"ti01"".. 01 Cs-137 in -she 
culture media. The na:<L'!lwrl Cs-13 7 co:1cen--cr3. tions in algae C'..:.2. tured 
in media containir":g lOO :j/m, 200 d/m, anC.. L100 r:./m of Cs-137 per ml 
we:re 16 x 10 4 d/m, ~0 :< 10 4 d/mJ and 74 >; 2..0 4 d/rr. per gr:J..,.'!l of algae J 
respectively. 

Ihe uptake of Cs-137 by algae gro'.-rn i!l bc..t.ch cultures was net pro­
portional to Cs-13 7 concentration in -':,he med.ia. TI1e maxir.1U1n Cs -l3 7 
concentrations were 16 X .:.o;t d/m, 133 x 10 4 rl/m, ac.d 138 X 10 4 cl/m, 
per gram of algae. l~.aximum uptake of Cs -13 7 geherally occurred 
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ciu!"ing the f::..::--st: -:::~ee jays 2XI:::Csure in. algae g::o·vm in bc~h batch 

sh::;~..; "t~a"t 90% of :~e Cs-.2.37 '•i2_s :.:.~c?2_-?3Se·~ :·ro::_ 2.lga2 g~o• .. ;Y"~ unC:e:!" 
each condi tio:1 ·,;itti:J. 24 ho'J.::--s e.:::::'te.:::~ s·...:bcul-:;;::.~ing ir:. cesiu..'TI f:-ee 
media. Due to a~ ac·:ele rated g~o·~;"t.h rate, algae gro· ... rn in a con­
tinuous flo·..r of media concent~a-:.ecl and released Cs-137 at a faster 
rate than algae g~u.:n in batc:h cu..:i._t-ures. T:"1e initial loss of Cs-l~-7 
in the reter~--:.ior-~ ~es:.s · ... 'as s. ::-.u.c1ct.:on o::..' osmosis to achieve ~q_\..:.i.lib­

riu.r.'ll bet·...reen -~he cesiu.::1 con ten:. i~~ -che algae a!"ld media. The con­
tinued decrease of cesium activity per grarr. of algae · ... •as a function 
of biological di2.u":ion. 

Radioactivity in Savannah River Swamp Fish 

Nwnerous .small fish including catfish, bream, bass and pi~e ·..rere 
collected :"'rom standi!1g 'dater in plots 2 -chrc:.1gh 8 (see. figure 13) 
and were composited by locacion :or radioanalysis. The daca in 
the follo•..ring table shol.v that sig:1.if:ca!1~ cor:Gen-cra-r.ions of Zn-65 
were found in the bones and. flesh of fish collec-cec.l near" Four i·1ile 
Creek (plots 2 and 8), Pen Branch (plot 7) and Steel Creek (plots 
5 and 6). 

Plot 

2 

4 

6 

7 

3 

3one 

Fles':1 

Flesh 

~ole 

Whole 

W'nole 

Eon.e 

F.ies!'l 

Whole 

Bone 

Flesh 

Fl.esn 

Bone 
Flesh 
Whole 

20.4 

* 
* 
* 

* 
5.8 

5.3 

29.5 

* 
8.5 

-~- • a 

* 

* 

3.~ 

24.9 
33.7 

12.3 

* 
* 
* 
* 
4,1 

5.2 

* 
7.1 

* 

* 

::~'lX .:\vg !-~X ,;V[, 

* * * * 9.C * 
* * 
* * 

* 
* * 
• * 

3 0 7 * 

• * 
* * 

9. 6. 7.2 

* * 
* * 
* * 
* * 

:: • .:J ·l. 2 

1.7 1.2 0.7 

* * * 
* * * 
* * 
* * * * 

2.0 l.5 17.5 13.5 

* "* 101.0 6('.3 

3.0 2.9 

3.1 

• * 
l.5 * 
• * 

l.3 2..3 

l5 .3 l~·. 8 

27 • .: 22.2 

2.5.4 ll:l 

2. 7 2.:2 

23 .l ..:..:: ,I..' 

2_ .-i: G. 7 

:::.s J.l 

Sr-89, Sr-Y90 Ru-2.00 Cs-l:-::7 Z.'1.-C5 

5.9** 
0.2 
5.9** 

35.8 
4.3 
3.4 

5.2 
0. 7 
G.S 

** Based on 1-e;ram sa:n:ples. 

""'~0 
0.6 
o . .; 

I 
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1 
of the Fle.::--~: e:-.:"'2.•;::::-:-:.s. Ec··d-2·.re:;:-') tl·1e Z~.:.-65 co:J.c:e~;.:2::·3.::-::.-.:,~ ... :n)'.i1eo"·'· .. 7".r ·.! 
bones of :'ish 2·:J~~-e·:::ed : ... :-0.'":1 s:.ee.:.. Creel-\. (i~ tf:.e S'd2.::~p) --- --- --
higher than -:::t~se fc:l~:i in e:flu.;:;~"t fis!1 to da-::.e. Signi:'ica~.t :~or-.­

cent:-ations o_f :::"adios-:::.l~c::"ti\..L:l \1 Sr-89, Sr-l,.s0 '1 ·.;e~e fo:...;.:-c.:':. , ,.. :.he "tc.!!.es 
'·\ 

Pen Branch .;;·.-:a:-:1p (:pl_c""C. 3). ~'TC sig:1.ifi-2ant· co~1ce:'1.:::.::a:.ic::-.s c:~ ·;~j~~~ 
strontiur:1 ·.-;e::-e :.."ou:-~ci i~ the fleshy tissues of e;-:-l.y fish c:ol2.ec-!:ed f::~c\l 
the s1-;a:::p. l..-y,: lev~l concer..".:.:::atio:J.s of Cs-137 ·.ve:::-e gene:::-a=.2.y feu~.::.'\ 
in the flesh? "t.is:=1;es of s·~va:-:lp : ... ish. Wne:-e ·.-:hcle fis:-~ :.vere a.:-~alj·:::2c':.,\ 
'race -c-n,...~~~yoa-'-..:-,,- ___ ... Ru · .. ~.~··e..,..'-' ~~sc ~~u·n~ ~ ... Q'i"-:1-~,.,.... -:-.:::. ...... -,...:::.- ~ 
l.o \... ~-'- .... •·"'- <..-..:..'._.!_ • .:; v.:.. .;. --vO '' _c ._..... .:..,_.. • ..._, .1..-C ~ .... ;::..~---0 -".:.- ::'- _;:,- \ 

ence of Ru-2-05 in t=-:.e viscera :l::' s~or:1ach con-:e:-.~.-::s o:.' scr::e s·i.-a:::-,p ::..s:-:. 
The da:a also sho-.v -:.na-c :.he cor.cen::.rao:icns of ra:i:..cac:.ivi -::y ·,.;ere 
lowe~ near t~e ?iveY (p~cts 2, 3) 4 and 5) th~~ fou~~ i~ ~ish cc~­
lected fro::': -she P2..a.:;.t side o~ the svramp (plots 5) 7, e.r:.cl 3). 

X·(~ -., v. ·-.c X)(:<'( 1i '< .-.:X 1c: X Y '(X'<< X .-.c '< <" Y 'l( X'( X X\"<<'.< 
)i '( 6- ·' \ '( ~ ...-;_ ;<,. ~· X· I< ), :·: ~·: \ •, "( •: ' :.,: • ..;_ ( ,( .\ •, ' •. "- :• "- .'( ·, \ "( 
).lC ). •:•.x:( .,~ ~:-.-.: .-· < ~ ':-~ .. ;._;:,, ( •.: . .; ... · ,["' ~ ~·.). '"';( 
)::)<(;(}'-'·',XI'".'-./: ('. •:-,,1 .. ~:.• •. ..: . .:_;-. ·-.•.· .. ~'! 

S .S"'CP~~'l' · -: :.; :· :· ·· · ' .... ' . ' ·. / 
,...._.....,..._ ·' < '• 

;w. ~ >-'. ,•. 

' .. ····.· ·.• . .; .. 
.•. ~ . . ... • > -;: . ., .. : .. . ' . ·. •.·. 


