
• H. 

·'r '/; 
' ., 

• / > •. 

.. 

,,_.. 
I •r,.. -

' ' c ~ . . . ':I 

.. ·· ... -. . , .. 

BEST AVAILABLE COPY 
'>1'. 

-~.-:"- ·.·- ':'' ~ ... "·------:. 

·-.. --:.-.· 

V'i'orks T-~-::hnicGl 

:-:.· 
,: ;, . 

DELETED VERSION 

. . ·PRD . -·- --"'~-

·.····'·'ft~CORD crifi'y;:, 

Rili~,iluil ~u~1ti,~ lil~,i~~~ffi~ 
. R0139475 j 

7" •• ~-:-- --~--~-

.. -. :-' ., : ./ 

E. !. -_I'J pt)ST d~ SF:..'.!O['RS?:.:. CO.U?ASY 

.r::XPUIS!VES !f~PAP.T.\1!-:;\'T~ olTOH!C ESF:RI;}' DJ:1l'SW.V 

.... · ... ---· ·. -.' . 

;·o-~:.::~: 
~: . ~ ··; ~: 

I 
) ' 



r 
r':_.{ 

v'!--
~ 

•• 
·!J 
' 

I l 
~ . •• 

• 

:-·:."· ,_..~,_::> .. ,· . . . DPSP 63-25-3 .. ;:~\\ 
XY. . '(;: .\ '":' / •• . ·- -· .. · ,.; .- '! ·:·~-~:<\··:·'::~X" 
;-.: ;~ ;; J ·-: \., . . -~ . . ·. '. ( ·. ' .: • ·; . :._ .; X 

;::~:. ;~ ::: ;~ ::; < .:· ;~. 'l~~ :._-~.t-::'j -~~--~ ~ ,, : [_' _,:, -~ .\ ::· -~ < :~ ... ·.• .. • . 
. . ·\X 

HEALTH PHYSICS ENVIRONMENTAL MONITORING 

Semiannual Report, 

January through June 1962 

~ 0 0 0 0 0 0 . 0 0 0. 0 0 0 0 

February 1963 

' ' 

Written and approved December 1962 .: 
Issued February 1953 

E. I. du Pont cle Nemours and Company 
Explosives Department - Atomic Energy Division 

Savannah River Plant 

- i 



5 J. D. 
J. A. 

6 \{. P. 
7 R. B. 
8 F. H. 
9 K. 'II. 

10 K. w. 
11 F. E. 
12 E. B. 
13 T K. ". 
14 L. G. 
15 P. A. 
16 P. R. 

w. E. 
17 c. M. 

Distribution 

Wilmington 

1 M. H. Smith 
2 J. B. Tinker 
3 H. Worthington . 
4 w File 

Savannah River Plant 

Ellett - 18 P. B. K'Burg 
Monier, Jr. 19 w. c. Reinig 
Bebbington 20 H. A. McClearen 
Fenninger 21,22 E. c. !-iorris 
Endorf' 23 H. L. Butler 
Millett 24 D. c. Nichols 
French 25 J. H. lio::tton 

Kruesi 26 w. L. Marter 
Sheldon 27 J. E. Johnson 
Iovrer 28 H. P. Over·beck 

Ahrens 29 J. w. Morris 
Dahlen 30 D. E. Waters 
Moore - 33 TIS File 

·Egan 34 TPO File 
Patterson 35-45 PRD Extra Copies 

46 PRD Reco!'cl Copy 

Atomic Energy Commission 

31 P. J. Hagelston, SR06 
32 I. A. Hobbs, SROO 



I . 

1. '. 

. (~ 

i 
i 
i 
l 
' i 
I 
I 
I 
I 

II , I 

I 
11 
' r., 
I 1 

I j J, 
I 

I 
1- . ''i: 

r;., 

' 

Contents 

Introduct5.o:Jn 

Sensitivity 2nd Standard Deviation of 
Le.bcrstory .Ar:alyses 

Surn.'Tiary . .· 

Radioactivity Releases s.nd Environmental Effects 

Atmosphere 

Ga'nma Radiation Levels 

Rainwater 

Vegetation 

Milk . 

Plant Drinking Hater 

Public Water Supplies 

Streams and the Savannah River 

Seepage B9.sins 

Ground Hater 

241-H Tank Farm 

Biological Specimens 

Chemical Quality of lJater 

Savanna..l} River 

Lower 'I'nree Runs 

Appendix 

Abstract 

l 

l 

l 

3 

4 

4 

6 

8 

8 

9 

9 

ll 

ll 

14. 

16 

20 

20 

26 

26 

27 

31. 

Radioactivity in the environs of the S9.vannar: River Plant was meas
ured during the six-month perio·3. ending J1.L11e 30, 1962. Fallout 
from nuclear \>fes.pons testing •,ras evident in nearly all ph8.ses of 
the regional monitoring progratr.. Atmospheric samples shm:ed no 
filterable beta activity above levels attributable to bomb fallout. 
Releases of ra.dioact~ve materials to the atmosphere and to Separa
tions Areas seepage basins increased slightly. Incr-eases fyom 
Reac:tor Area to Plant streamS were associ9.ted '.-lith a flJ.el e1ement 
failure and the recognition of s-u.li'u~-35 in releases du:>:·::-::g :cc;utine 
reactor discharges. Radioiodine reles.scs resulting from ciiscfl3.!'ge 
of t:-ie failed element 'tie-:-e d.~tec"t9."ble :'o!' a ~::c:::'t ti~l1~ i:: -t·:-:_e 
Savannab River. 
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Introduction 

Under & program establis!:ed by the Lu Pont Company in June 1951} 

the Ss.vs.nn::.::. River Pl::t.1.t site and surroW1ding region are syste:m

atically IZ!oni to red for radiOactivity. Results o:f the environmental 

the effectiveness of Pla!:t controls and. as an authcritative record 

of en·rironmental coY:d.i tions. 

Period Coyered: January througl:: J1me 1962. 

Data Reporting 

Survey da-ca vere averaged for the 6-month period and compared with 

the previous 6-month averages ("Health :Fhysics Regional Monitoring 

Semia.nnual Report," DPSP 62-25-9, May 1962). "Avg" or "Total" re

fers to the average or total for the current period and "Prev Avg"· 

or "Prev Totoal" refers to the average or total for the preceding 

6-month r:;eriod. Unless othervrise spe~::ified, ''E9.x '1 refej_"S to the 

greatest concentration observed in a single sample collected during 

the repo:ct period; 

Sensitivity and Standard Deviation of Laboratory Analyses 

Sensitivity of laboratory analyses refers to the minimum amotmt of 

radioactivity that can be detected by radiochemical analytical 

techniques used. It is based on statistical counting error ( 9CP/o 

confidence level) and is influenced by sample size, counter ef

ficiency, and cow1ter background. No self-absorption corrections 

have been applied to the alpha and nonvolatile beta results. The 

standard deviations shown in the table on page 2 were calculated 

from spike recovery values. They apply to the 6-mont.'l averages 

of data in this report. 

llhere samples were s.nalyzed by gamrna spectroroetry, the lo·wer level 

of detection of a given isotope varied with: (1) background 'of 

each individual cha;mel grouping and (2) geometry aad voltilllc of 
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sar:1:ple analyzed.· For this r'=ason, no aver<i.ge sensi ti vi ties are 

given. Furthermore, no differentiatio.n '~ras made between nuclides 

emitting ga.-r.ma rays of nearly the ss:rr.e e:1ergy. 

I 60 ported as Ru1 o3, 1 os, Cel- 4l-, 144, Fess Co , etc 

Thus, data are re

but s>1ch notation 

does not mean that both isotopes were necessarily present. The 

differe:ltie.ticr.. bet":reer.. isotopes in most such g:-c:u?i:;.;;s C3.:! be 

made, if required, by approximate age estimates of the radio

active material at ~~e time of release, chemical separations, and 

decay and beta absorption studies. 

Standa!"'d 
Anal:z:sis Sam£les Sensitivit:z: Deviation: ~ SEike Val'J.e 

Alpha Water 0.22 ± 0.12 >J.>J.C/£ 9 45 >J.>J.C/£ 

Mud 0.22 ± 0.12 >J.>J.C/g 

Vegetation 0.11 ± 0.06 .,..,.c/g 
Air 0.04 ± 0.02 X lQ-2 .,..,.c/TIP 

Beta Water 4:.2 ± 0.3 >J.~c/t 
Mud 4.2 ± 0.3 >J.~c/g 

Vegetation 2.1 ± 0.2 ' >J.>J.Cfg 

Biological 
Specimens 2.0 ± 0.1 ~ .. c/g* 

Air 0.6 ± 0.04 X lQ-2 IJ,\.Ll!/m'> 

TBP Extraction ~:later 0.20 ± 0.15 ,cuc/1. 20 45 :liJ.C/.1.. 

Mud 0.34 ± 0.19 .. ;w/g 25 45 ~HJ.c/g 
Vegetation 0.03 ± 0.02 >J.uc/g 10 4.5 .. ~c/g 

Radioiodine Hater 9.3 ± o. 7 uuc/1 9 300 u~c/1. 

Vegetation 0.2 ± 0.02 >J.uc/g 

Air l.B ± 0.2 X lQ-2 >J.Ilc/m> 

Milk 2.2 ± 0.2 uuc/t 10 200 ~~c/1 

Tritium Water 3000 ± 200 ~ .. c/1 3 2500 X 10' ~~c/t 

Air 60 .. .,c/Iri' ** 

Radiocesium Vlater 4.3 ± 0.3 ~;,eft 9 600 ~~c/t 

Radiostrontium Water 6.4 ± 0.4 >'uc/x 7 230 .. uc/1 

Strontium-SO Water 0.1 ± 0.01 ~~c/t 8 230 >J.uc/1 

Milk 1.6 ± 0.1 >J.·~c/t 1 47 \-1\J.C/ 1., 

* Approximate, sample si::.e v&ried. 
** Approx.ir:!ate, varied •..ti i:.h :::tbGolut.e !":.urnidity. 

-eRG PEW 
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into the atmosp::er·e, effluent st:rear.:s, ancl eart.r.e:1 seep:;.z:;e D.s.sir;s 

during the 6-mont:'1 petiod is shown in the follo-...."ing table. ~:1dio-

activ::ty disc:-.1a:-ged to effluent streo.:ns does not reflect m::scel-

laneous releases of tri tiu..u ( ie, P-Ared. cooling l;~'oter, D. eat ex

changer les.l{age - moderator to cooling ~.-rate:: J su;r.:? dische..rges, etc). 

Alpha, me 
~:onvolatile beta, c 
RadioioO.ine, c 
Tritium, kc 

Atmosp::Oere 

12.1 
1.8 
7.3 

454.2 

Effluent Stream 

116.5 
561.5 
82.1 
25.3 

SeepG.ge Basin 

778 

436 
I 3.5 
16.6 

·Discharge of nonvolatile beta from F-Area stack increased 11-fold 

over the previous 6-month period due to resumption of the Purex 

process. Nonvolatile beta discharged from H-Area stack decreased 

9-fold after suspension of the h:M process anci a decrease in the 

release of residual rutheniwr., unusually high i.n 1961. The net 

increo.se over t::.e ?rev ious 6-rr.ont£1 pe:::-ioG. w<.ts 0. 9 cuyie::;. 

Sensi ti ~rc i~dicnto=s of 2nvironr.~c11taJ contamino.t:.:.vn ( rai·n, airJ 

vegetation, and milk) shovred sig~1i.fi~ant evidc1:ce of faJ.lout fror:1 

nuclear weapons testing. Unlike fallout from the .Soviet tests in 

1961 w11en sudden, substantial increases of r:onvolo.tile be~a and 

radioiodine were seen, fallout from U. S. atmospheric tests in i-1ay 

and June was detected as nonuniform, 1mr-1eve1 I-131 concentrations 

in environmental samples. Tne estj.mated cu.'11ulative infant thyroid 

dose from consumption of iod.ine contamine.teci. Ul·~lk from local dairies 

was 3rfv of the annual limit of 500 mrem reco:n.mer;d.ed .by the Federal 

Radiation Council. Low-level radioiodine and tritium concentrations 

in air were detected on occasion in F and i! Areo.s in conjunction 

with local releases. No nonvolat.il.e beta conce:nt:-a·~icns · ubove 

levels attributable to bomb fallout were detected in the at~osphere 

either on or off-Plant. 
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3 .~-fGld ir:crc::J.se J :.c:::pared ·..:ith ,Jul~/ t:1ro:1gi1 D2cc:n1-:Jc:r lgGl. SuJ.ft~r-

35) t:K: p:.-:edomi~lant :ri..ldionuclide (<2:·:cJ.t.:ciiJ.1 1:_; '1') i.n cLi.s::.t:JSeinbly bnsin 

y,rnterJ totn.lcd 262 curies. The largest s:i.:1gle :re1en.sc inciU.ent was 

follo·.-.r.:.ng disc~G.ree of a failed fuel element. RJ.ci.ioiodine 

was readily de""Gectc:.ble in stream and river ·,.,rater after the incider..t. 

Plant-released alpha activity had negligible effect on concentrations 

of alpha ·a.cti vi ty in stret.~m water n.nd '.-ras general.ly detectable only 

in lm> volume effluent3 from the 300, 700, and 200 AJ:E,as . 

.B,allout from nuclear tests v.ras evident in river wate:!· throughout 

the report'period. Plant-contributed radioactive materials in 

transport in the river at the Highway 301 crossing totaled 60 curieG 

of nonvolatile beta and 30,300 curies of triti"c'm. 

Uptake of Plant-released radioactivity by So.vanm1h River fish ¥1a.:.: 

generally confined to low level concentrat.:i.ons of rs.diostrontiwn 

in the bcr.es 0 However, a few river fish also contained lo'..T level 

conce~1trntions of Cs-J.37 nnd Zn-65 ir. toth' th·2 "bones and fleshy 

tissues 0 Iiigher concentrations of these radionuclides v.rere present 

in reactor effluent fish. Haterfo·.·rl from Pul' Pend and terrest1·ial 

animals from the Plant site -2ontc:in0d lo• level concentrat5.ons of 

nonvolatile beta emitters in the bones and fleshy tis sews. Radio

iodine frorc nuclear tests was detected in the thyroid gl31lds of 

both waterfowl and terrestrial specimens. 

Radioactivity Releases and Environmental Effects 

Atmosphere 

Releases of ra<iioactive materials from illdividual Plant areas to 

the atrnospheere. during .this period are compared to releases dur;_bg 

the previous 6-month period· in tr{e follow}.ng table. Individual 
' 

isotopes comprising F and H-Area nonvolatile beta totals are in 

Appendix A, table l. 

I 
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Re.diO~L~ti·,ci ty Rele8.se:5 to the Atr:,:..Js:;:>here 

Aloha, ;::~ !hn·.·"Jlatlle Eeta, r.~c _Badioiodln~. - Tri t~iur:;, c 
F:>e<; Pr·ev Pl'E:V Prev 

~ Tot.al ·rotal Total _Total _Total Total Total T::>tal 

F 10.3 4.4 1520 143 2.83 0.8 

" H l. 2.':: 5:"' ' 513 ·' ~-. C.5 3C:G, :vo 332,-::oo .~ ..,.,....,., 

R 3.2 0.98 5.600 8,077 
p 6a 1.24 }7' 300 36,090 
L 4.5 ].66 26,000 21,673 
K 1.1 1.06 38,600 19,236 
c 1.2 1.06 25,900 16' 175 
·~NX 1.2 1.06 11 261 
773-A 0.15 O.ll 151.8 33 0.025 0.015 332 }71 

T·otal __, 12.1 7.0 1808 695 7. 32 1.3 454., 243 434,283 

Discharge of nonvolatile beta from F-Area stack increased by a fac

tor of ll over that during the preceding 6 months. 'l.'his increase 

resulted from Purex process operation, January through June. O.t1ly 

aged SCRUP mate!"ial vas dissolved during the previou3 period. 

Eighty percent of the total release occurred during May and June 

in conjunction 1,o,rith the decres.oe in the effective ~-1ge of the urani,J.m 

:lissolve:l ne~.r the end of the campaigr:!. Rul03,loe •comprised 94'/o 

of the total 6~mo:1th release of nonvolatile beta endtters. 

The total "onvolatile beta discharged from H-Area stacc<: decreased 

by a factor of 9 from the preceding 6-month period ;>r:!.marily be

cause of less ruthenium release (22 me versus 420 me). Unusual 

releases of ruthenium (primarily Ru-106) occurring in the J.atter 

half of 1961 was attributed to residual deposits in the dissolver 

off-gas system. Reduction in releases of other nonvolatile beta 

isotopes resulted from the suspension of HM material dissolving. 

Stack releases of nonvolatile beta from L, K, and C Areas (primarily 

Gel 41, 144, Rul o3, 1 os, and Zr-Nb9S) were attributed to migration of' 

fallout into ventilation systems. Releases from Rand P Areas 

(predominantly Rul o3, 1 os ) vere attributed to the effects of work 

on moderator piping during reactor containment outages. 
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,.. Tot9.l alpf.:a e.:'1d. filte:r::tble beta (collected on HV 70 f~~.lter 
pc.per). 

s;.. Tri L.ium ( :i.n ',·rhter va:po:r collected. un silica gel columns). 

Except for tritiu:n, no airborne radioactivity cietected outside the 

Pla.'1t :9erimeter co•Jld be attrl.buted to Plant releases, ·1':'1e maximum 

weekly concentration of tritiu."!l in e.ir (1600 ).LJ.Lc/rr~ ) occurred at 

H Area. As a rest<lt of nuclear tests) filt.~t'able beta in air at 

all sampling locations averaged 3, 9 fLu,c/rr,c<, (3, 7 during the pre·· 

ceding repor"c period.) Following resum:9tion of Soviet nuclear 

· ( S · b th ' n b · -~ 0 6' ) +'I-;~ c: + · d tests ept.e:!l er roug.n _,ecem er ..... v ...1.. ._.~_ ....... concentra .... l.on average 

·5,5 ~uc/ffi3 ~f ~ir. Tdit::: t!.:e excep-tion of radi.oic,dine, no inc!'eB.se 

in beta raclioact-ivity in t~e s.tmosFhere we.s discernable follo'..ri-:lg 

the U. · S. D'.;clear test series whicJ1 begE:.u in Apr.i1 1962. 

concentrations of' radioiodine, .f'irst detected in the air during the 

week ending !•iay 17, continued throughout the report perio:j. Con

centrations of rajioactive materi<.tls in o.ir are sumr:l-?..rized in 

Appendix B, ~.able l. 

Gamma Rad:ation Level$ 

A summary of environmeEta.l gamma dose rate measurements, made \.,rj:i:.~l 

Landsverk L-65 pocket chambers and a modified L-60 electrometer, 

is given in Appendl.x B, table 2. No significant radiation levels 

due to Plar..t operat,ions ·were observed at the individual area 

perimeters or at the constant air monitor buildings, 'Ihe hig.l1est 

aver-age dose rate observed was 0.66 mr/24 hrs Cit 300/700 Are::J.. 

Differences in va.lues- si.1.?lv"11 are vi t.~in tl:.e variation :lue to .:.::-·· 

strument response characteristics and normal background fluctuati?ns. 

-. 

• i 
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in Appendix B.~ table 3. Rs.dio::;.ctivity in r'B.inuater consisted pri-

from nuclear tests. . Ko:-.:.volat.:.le be"Ss i.n rair:_;tts..ter during the 6-

month perio-~ averaged 1300 u.u.c/ .£ P~t t~e Pla:1t perimeter and the 

25 mile r-adius st.a~i'J~S; t!".:.e ms..xirm.:.rn observed in rain~ .. rater was 

4300 iJ.I-l.c/.e.. T:.~e 9.Ve~age represen:t:..s a 2 .5-fold increase over the 

average during t.be :previous 6 months. Tr!erE: was no significant 

increase in the concentration of nonvo1.atile beta emitters at-

tributable to tl1e U. S. tests. 

Radicact.ive materials deposited on the Plant site in raim;ater are 

shown in the following table. When no rain occurred, nonvolatile 

beta deposition was estimated from radioactivi·oy collected in an 

op'On pan of <Tater near Building 735 .. !\. Tr1e increased deposition of 

fa.llout ~dcls due i:J :;Jar-t to more rain~2.J.l dur-:l.ng the ct:rrent pericd 

than in the fall f-'..nd ivinter of 1961. 

.:ranuary 
February 
Harch 

April 
Nay 
~.,.une 

Tot-al 

Pr~vious 

Total 

Radioactivity DepositiO!l On Plant 

. • 
Nonvolat:..le Beta, Radioiod:._n~, c-137,* 

0 
sr89' 90. sr90, 

_, 

___, 

mc/mi2 · mc/mi 2 :r.c/:oi2 ;r.c/m1 2 mc/011 2 

480 8.0 66 

280 6.6 38 
470 13 74 

320 13 43 

350 11 10 40 

200 21 6.4 13 

2,100 32 '57 274 

449 22 14 78 

"' Average ces.:um and str-ont.iU;-:1 ra:L!out in rainwate:

(colJ..:;cted by ion exchange) 8.1;: the F-Area and 
Green Pond c::.urch r.-.oni~orir!g s::a-c.:!.or.s . 

2.6 

.8 

3.7 

4.3 

4.2 

2.4 

18.0 

Tr1~1um 

cjm1 2 

5.6 

4.7 

8.0 

7.5 

4.0 

5.0 

34.8 

33.2 
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Vegetation 

Concentrations of radioactive mater:i.r;ls in vege:tation samples, col

lected from locations s:-tovtn in figures 2 and 3, are the result of 

fallout from the 1961 anc 1962 nucle£t:r tests. No influence due to 

crease of nonvolatile beta emitters from 57 to 368 ~~c/g was con

sistent with increased rainfall. Radioactive materials in vegeta

tion are surn.'!larized in Appendix B, table 4. 

Milk 

Milk samples were collected monthly from farms at Talatha, Snelling, 

and Pleasant Mount, and weekly from dairies at Aiken, North Augusta, 

Barnwell, Williston, Waynesboro, and Allendale. I-131 was detected 

in dairy milk in May and J\me as s. result of U. S. nuclear tests. 

Maximu..m I-131 concentrations in farm and dairy milk were 52 >O>OC/ J,, 
' and 43 ~~c/t, respectively. (See Appendix B, to.b.le 5.) The cal-

culated radiation dose to the thyroid of a child t'rom local milk 

during the 6-month period (average of all samples) was 28 mrem 

from farm milk and 17 mrem from dairy milk. 'D1e adult thyroid 

dose, assuming the same 1 liter/day consumption rate, was one

tenth the dose for a child. 

Plant· Drinking Water 

Samples of drinking water were collected monthly from operating 

areas and quarterly from other Plant domestic water systems. Re

sults of analyses are summarized in Appendix B, table 6. Non

volatile beta emitters ir. drinking water samples collected in L, .. 
K, a...11d C Areas (maximum of 37 ~~c;';,) were attributed t~ fallout 

from nuclear tests. Domestic water for these Areas comes from 

the river. Barricade 2 drinking water· had a maximum of 37 >L>Lc/_t 

alpha and 69 ~uc/;, nonvolatile beta activity which was natural 

radioactivity (Ra-226) in the water. Drinking water samples con

tained no detectable tritium. 
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FIGURE 2, VEGETATION SAMPLE LXATIO~IS 
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to·~ms :::::oT,.:n in figure lJ ccntai!1ed D.O c: ete::::table tri tiur:1 activity. 

Analytic9.l results Eire surnme.:..--izeQ i~ Ap:;;en::.ix B, table 7. 

Streams and the Savannah Rive' 

Radicacti ve releases f1·om ind.i vidual Plant areas to effluent streams 

during t~e period are compared to those for the previous period in 

the following table. Individual r~dionuclide releeses from the 

Peactor Areas a.re present.ed iL Appendix A, table 2. 

Rad:oa.::t"v:: :tel<?ases t;: ~:'I"l:..;en': St:--<;am~ 

A~Eha, :::c ... * No!'wo 1 a~i :i.'2 3era, 0 :-to. C.' 8:cC.i.r.~, c IT:!. ti'.lr:'l, c 
P!"ev P:-ev Pr~v P:-ev 

Area Tot a_! 'l'otal Total To7:.3.l ~Ot8.2 .Total T~tal Total 

F l.S 3.3 0.6 1.7 4 5 

H 4,7 5.5 0.2 0 .2 0co l, )00 

R' 78.3 3::i.9 2.9 7 .S 4,)00 6 ,9CO 

P' 201.8 14.4 7.!;.,7 0.-4- 4,800 .C;. • .30C' 

L'· 6l.7 l7 .s 0.6 0.5 3 .. <OC 3,6oc 

K* 133.8 20.8 2.0 0.3 4,600 7 ,00CJ 

c• 85 ,] n.s 2.0 0.8 7,600 s, ;oo 

300 llO 34 

Total __, ll6. 5 .d.2.8 561.5 104.6 82.2 10.1 25,300 28,400 

* Includ~s only releases f~om disas~embly tasin weirs. 
"-~' Nai:ura1Jy >Jccm:·r::.r.g alpha e-mit~ers :!.n 5a·:?..nnah R~,,~r w-E~r pass t!:.!'O'Jgh 

the React0r Areas in ~oollng wate:--. Th~ total alpha d~sctarg9d by the 
P.r::a:to: A~ea ':'!fflue:1ts du:c:.ng the pe:-.~od : ... ;as e5rimated to be ,1.C)Q ;r,.i1:.1-
cur1es. Sin:~ this a:tivity did not origi~ate f~om Plant operati~~s, 
it is not includ~d. 

T~e princip9.l so·,jrce of radioactivity released from the Re2~ctor 

Areas was disa:ssemb2.y basin water, purged at a :::-at-:: of 1000 t.o 2000 

S1.nce iis recognition in Octo-oer l951 1 su2.fur<:J5 r1ns been tf'.e 

( '>' 'i ·'cv - ···- ....t~.; 

tritium) release1 in clisasserr.bly basin ·Hater. Sulf-c.r ... 35 releases 

( approxin1ately 262 curies) exceeded tr"ose :of Cr-51 (the mo.jor l::mg-

iived compcnent previcusly observed) by a factor of 2.6. Of the 
I 

" 
I 
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total beta ae:tivi ty ( excludiEg tri tiwn) relet:! sed f:ccm all ~ee.c:toJ: 

Areas, ·approximately ?C!{J ~.vas due to radioisctop'2S ~avir.g -.-:.c:l!' li~:es 

greater t!1an 15 C.ays. 

The rupture of Hark V-B experimental fuel slugs (a total of 7 in 

the Ravr Haterials Area dv.ring aut~clave ·p:r~ssure test on i-~!:').Y lC 

and ll) released an estimated 90 lb of uranium to a settJ.ing sump 

in the 300 Area. Tile reles..se \-las equivalent to the totsl -~raniu.'TI 

released t.Q Tims Bra."1cl: for the previous 6 mcnths. No inc res. sed 

alp~a activity v.ras observed in subsequent 300-J\!"ea effluent samples .. 

It is possible that the uranium oxide remained in the SLL'TIP. 

Ra1ioa.ctivity is measured in weekly water sam:ples collected con

tinu::ously at the 18 stream locations and 7 river locations shown 

in figure 4. River mud samples, collected monthly at the 5 Plant 

perimeter locations and weekly f1·om loc9.'t:ior~s 1() and llJ '..rere 

analyzed for TBP extractable alp.r1a. Rad·iaactivi ty of tf:.ese samples 

is su.rn.11a.rized in AppeLdix B, tables 8 throu,o:b. 10. Radioactive 

materials in transport at ~'le Road A intersection of eaeh reo.ctcr 

e!'fluent strea..rr.. are shown in the following table. Data ::':"'or :river 

water at the control location and 10 miles downstream from the 

Plant are also shown. 

---"R"-a"-d.=_ic::;a.-:!tivi ty in water, eur:es/6 r::o:1ths 

'.<,-, 
Locat1on 

Nonvolatile 
Beta T·:-itiura ~ 

-~.:-;:.9' 90 sr-90 ,., l'i7 

---- ~-

Pen Branch 

Steel C!'eek 

Lower· Three Runs 

T-otal at Road A 
loo.3.t.1 ons 

River 2 (Control) 

River 10 (Do;..rnstr~am 

from Plant) 

18. 3 

56.3 

39.6 

3.4 

117.6 

240 

7,100 

7,700 

14,000 

2,)00 

31,100 

7,900 

300 39,200 

0.6 1.2 

2.3 .3. 4 

36.7 5.9 

0.7 

//- '· 

39.6 11.2 

Apparent Plant Contribution ---+ Nonvolatile .3e'ta Tr~ t:!.ur:1 Sr-90 

At. Road A Stream Loacations• 91 _-;0,200 2.89 

At River lO 60 3D, 300 2. d7 

• Compensated for river water used by the Plant. 

'"" 

0.37 1.9 

0.86 1.6 

1.87 5.7 

0-31 0.7 

3-"1 9.9 

5.50 

7. 'J7 

.i 

II 

'1T 

f:,'EB-i.~ ., 

~--~~~======~~======~~~ 
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?ou.r t·U~.e C:ce<:.l~ .. r·en Brunch, :::md ;:/~eel Creek at Roo.ci A coincided 

oi' ro.d.ioiodiES ·l'~c.::e obser·vE:cl in St.c:el Creel: as a :rer.ult of the 

fuel clement duriLg P;l3-A outage. 

Hhile thee to'cu.l reJ.<:e.ses (excluding tritium) from P Area durine; 

this outage '.ver'2 hit;!"! (202. 7 curies of wnich 4 7. 9 '{ere r8.dicnuc;lides 

havi~1G half live[·. Greater than 15 cla;ys ), relatively small concentra

tions of tatlj.oactfvit.y other tiw.!1 I-131 1,-1ere observed in Steel Creek. 

Nonvolatile beta an:tlyces of' Steel Creek sanples at Road A accounted 

for only 5% of' the •.reir releases (excluding I-131 and. S-35). When 

p ... Area weir releases · .. rere hie;h> no cuoling water wo.s discharged t.o 

Steel Creek. 'Yne nonvolatile 1-Jeta activity at Road A ·.:as higher 

after cooling. water was retu:>:nccl t.o Steel Creek than it vas during 

the period of highest weir activity. 

The maximum alphct (1900 1-'i-Lc/.e) ctnd nonvolatile beta (4400 >J,uc/.e) 

to ·t.he A-Line f'acili ty; ho1-·rever; tl1e exact origi.n was no'l:. identified.. 

Fal:!_out contamination from nuclcu.-r te:Jts 1·:o.s evident j.n :ri vsr \oFlter 

throughout the 1Je1·iod. 1'~he concentration of nonvolatile beto. ac

tivity (93 ~ll.l.c/t) in the ~iver at the upstrer:Jm control ~.ocation 

during the '~trcek encline; March 13 ·,.,ras the hj_ghest observed since 

July throueh December 1957 (1,10 >J,uc/.e maximum). Gamma spectra

analysis of 34 e;u..llons of river water collected a.t the cont,rol 

.location revea.led photopeal's identified as .Cel4l1 144, Rul 0 3,1 os, 

and Zr-Nb95. 

Seepage Basins 

Radioactivity discharged to earthea seepage Lasins are compared to 

the previous 6-mont.h dischurges :in the following table. Isotopic 

dist.ributi.on of the nonvolatile beta dischare;ed to the F and H-Area 

basins is shown in Appendix AJ. table 3. 

&~0P~~ ... ---
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r;-::-:·,volatil? !:~_~t2., c Rad!o~o?l_~ -~~~ 

fi'f:\' ?rev ?rev Prev 
~ 'J'ctal Total 

F 

H 

R 

p 

L' 

K 

c 

3/700 

521 

237 

20 

68 

144 

19 

110.1 

15.2 

0.5 

7.6 

0.03 

2.8 

29.5 

29.5 

14.5 

3.2 

.04 

}.4 

0.1 

0.3 

0.2 

'i'otal 

1 

B4 l3 

12 

746 

TCJtal -t 778 231 136.27 76.74 ).5 0.5 16' 601 13,066 

• 1795 curies of tritium and 8,5 c~r!e: of nonvolatile beta activity 
were released to the oil and chemical dispo::;al pit in L Area. Es

sentially all of.thlo oame from the C-Area heat exchanger deccn· 
tamination facility. 

Ru 103
-' 106 an.d Cs 137 '..rcre the major gam.11a emi~ting radior:ucliJ.cs 

relEased to the F-Area seepage basir1 and were associated wi.th 

waste from Building 211-F and increased 242-F evaporator opera-

'J1·1c ma.."'\.iwum release of uonYolati.le. beta. 

activity (22.6 curies during two weeks in June) coincided with 

the diversion of water from the 281-5F delaying basin to the 

seepa~e basin following the contamj_nation of the cooling l·tatcr 

sys terns in F Area on June 14. · 1h is activity (primarily Ru 10 
!'' 106 ) 

was attributed to repairs to the 9.3E high ac:tivity '«aste evaporator 

in Building 221-F·. 

A computer program was used to detennine the amount of tritium in

troduced daily into the·F-Area dissolvers during :the'period. The 

calculation \<as based on a fission-to-tri tiu;n ratio 

established by SRL, and all uranium charged to the Separations 

Process from J~nuary 7 through June 30, 1962, with the excepcion 

of a. small number of off-Plant elements for which no reactor ex-

··.I 

m .,.. 
/ 
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cur i.es. 

are sr.o-..nl in t,i1e :ollo,,.,i::s tabj_c. 

? Area h A-:ea 
Liters/illy 

~l6.s te Ir,pu t ' ~ l ..LV ....... ;< 105 3.0 X 105 

Rai:1 Input o.s X ::_o5 0.7 X 
-,._5 
J.\.1 

Seepage ?ate 3.0 X 105 3.9 X 105 

'l.,ne Taciioactivi ty in Separations; 700, a::O. ~f'NX Areas s~2pag-2 bus ins 

is sho·wn iri Appendix B; ~L-aDle ll. 

Tne major sources of r'adioo.c.:c.ivi ty released to the Reac"to:c Area 

see}?age basins 1vcre u-ie han<i:ing of C!:al~{. River rea(;tor co:-iipon~rn:s 

in P Area and the decoatmninG. tior-~ of heat excf:angers in C Al"88.. 

basin \>lat:.e:t; o·oserved in C Are·a basin l, \-tere o.s foJ.low:::.: a.lphE.t. 

c,n , l'U'/' . '- "" t • .... .._,. ] 

Ground Water 

.... ,.... ~ " 
~J ~;·_; ;-·. 

Ground water v:as moni ~ored by a:1alysis of samples ccllec-t.ed fr-:;m 

V.1ells surrcunding F_, H, and R--Area seepage basi:-•s (:i.gu;·es 5 o.nd. C:)., 

l·lells near F and H Areas ( Z ar!d ZH He:Lls; fiGures 7 e.~.d 8) _. o.:-,Q 

wells at "tbe burial_ grounC,_ (figure 9). 

be-ra couce:1tration in samples collected from t~'1e R-.\rea. seep3.g:2 

basin wells was 140 flflc/£ in well Cl, approximately 2800' '•est of 

back-filled basins 2 and 3. _A.nalytical results of z, 'D,·/_. 2.:-:d F 

and H-Area seepage basin well wc.ter are shown irJ Appendix D .• to.'::~les 

12 and 13. 
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24 1-H Tank. Form 

in 

:1?!·:1 
':Jells· d'Pl 2?5 :I?8 TH3 rs.·~:l4 ·-·---

i-:aximur.l 200 '~-::::c 70 220 160,000 730 

hrer~,_ge 54 ~:500 52 HO s:::,ooo 330 

P:-evious Average 30 340 110 220 200,000 350 

The 2.2 SFM wells ( sho~m ir.. f:i.gurc 10) e.re ir.s.te ... lied at uncq_uo.l :Ln~~e:--

vals at a diste.rlcr:: of 15 f~et frcn! tl:e c;ute:r edge of the Upper 'l1u::k 

Fann concrete pod: extel::J.:i.r:.g 10 feet bc.l,y,.,' t!~e pad. T'r:-e HP 'v!eJ.ls 

were tl:e ini ti2,.l 1-:ells 1-.'::-,~Lcll ·-.·tere Urilled i'i"Je feet a-;_rey £'rom t!.te 

tenk J.6 encasei:le!:!.·G (.:o'.-i~1 to the conc:rete pe.c~) following the loss 

1960. HelJ.s TH3 .:-u1C~ 'l1H4 \-;ere in.stalled during construction of the 

241~~ U_ppe:r rrank Fe.rr:1. 'l1he co:ripEl:C2.tively Iligh cor:centrations in 

TH3 are d,..i.e to the }.JUHlpinc of tl-:.e soil s~1rL1kese system from Hiser 

5 (T~4 5-6). This .t:'umping caused ground \·rc.tel' mcvement from the 

vicinity of tan.._l{ 15 to the center of the system} the location of 

both Riser 5 and. T\-/3. Negligible co:.'1centratior1s of nonvolatile 

beta act.i vi ty vrel~e obse:'ved. in w·ater collected l·.reekly from a pre-

existing test well irl tte cer..te:.' ·:)f t:1e L'Jvrer Tank Farm. 

B iolag'cal Spec imcns 

TEE.HESTRIAL 

fal.lout fl'orr: n~Jcleal' tests were the primary sou:r.."'ces of radioactivity 

j_n terrest:ci.s .. "i. ::~.~:.iril<:"i.i.s. Slightly hig~1er nor..volatile beta concentra-

tions in tl1e four sr~eCJt-:S colJ..ec:ted d:..;ring this period ·were 
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attributed primarily to falloilt. Ps.cliostro!~tiu.rrj (Srb9
J ac) was the 

primary rad.io:P-.uclide in the bcnes. Low ~l.evP.l. .coP-ce:TSrations of 

radiocesimn (Cs 137
) were p:::oe.:;ent in the fleshy tissues of some 

specimens. Comparative nonvolatile beta concentrations are pre

sented in. the follo1cing table. 

Nonvolatile Beta in Terrestrial !mimals, fJ.',J.c/g (>ret •..reight.) 

No. of Bone Flesh 

Species Ss.rnnles t·12.X Avg 
--~--

Prev P.vg Max A,~§. ~Av~ 

Ra.bbit 3 75 45 20 15 8 4 

Bobcat 2 7 6 7 16 12 7 

Raccoon l 20 10 6 9 

Deer l 13 7 6 4 

The concentrations of I~l3l in the thyroid glands of these ter~ 

restrial animals averaged 50 fJ.~c/e; (·,ret ·..reight). Concentrations 

in the herbivore thyroids were slightly higher 'than those in the 

carnivore thyroids. 

AVIAN 

Forty-three migratory waterfowl (2 teal, 7 mallard, and 34 ring

neck ducks) and 2 coots were collected from Par Pond during tl1e 

first three mo:1ths of the period. The coot3 had the highest aver

age concentrations of nonvolatile betB.. They feed primarily on 

animal matter and inhabit Par Pond longer than the other waterfowl. 

The predominant isotopes in the bones were radiozinc (Zn
83

), radio

strontium (Sr89, 90 ), and radiocesium (Cs134
'

137 
). Radiozinc and 

radiocesium were the primary isotopes in fleshy tissues. Except 

for decreased concentrations In bones and fleshy tissues of teals, 

the nonvolatj.le beta in these specimens approximated that fo;.md 

during tl1e first 6 months of 1961 . 

~1~ -·---·--

. ' 'i 
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Teal 

Coot 

2 

7 

2 

10 

12 

29 

r 
---~·----· 

Bone 

10 

6 

28 

25 

5 

2.0 

G 

8 
., 

.::: .. 

6 

5 

21 19 

20 

10 

5 

* AveT5.ge of' 2 s:recime~s collected in Decer.Jber 1961, 

fovl collecte:1 in llan:.1sry 'dGS 125 fJVc/g (l·ret ·tfeight). The me.ximu:n 

c::mcer..tratioll, found in the tnyroid gland of a teal; was 645 j..lp.c/ g. 

Radioiodir..e concentrations in specimens collected in Februs.ry and 

March ,,·ere? less than 70 1-'l-lc/g (sensitivity of analysis). 

The bones and fleshy tissues of a goose collected from 28l-3F basin 

in June contained detectable concentrations of Cel 4 l;
144 (bone l:?fJ 

llllc/g, fl~sli 20 "'cc/g, ·,;et veig."lt) ancl cs"37 (bone 30 lll"c/g, fles!1 

15 fl~J.c/g). Sr88
) 

80 concentre:t.io!1 in fleshy tiss~1es ~,.,ras less than 

the sen.si ti vi ty of anc.lysis. 'lbe concentrs.tion in the bones 'd9.S 

8 llllc/g (·..ret 'Jeig."lt). 

AQUATIC 

A total of 638 aquatic samples (459 fish, 175 e.lgae sam-pleE, anC. 

4 cla.rns) were collected from Plant effluents :1nd the SavanncC.'l Ri·ter. 

Samples fro~ efflll.ents ;,ere radioanalyzed for up"oake of Plant-· 

contributed radioactivity. River samples ;rel'e analyzed to deter-

mine radion,.1clidr= cDncent:rations in aquBtic specin:eDs ac~essibl~:: 

to the public. 

Reactor -E~fluent Specimens. Fish end s.lg2.e samples \.'ere r8u"t.inely 

collected fror.1 the R-Area effluent syste::i (?2.r Pond e.n.1 Lo•,.rer T(~ree 

Runs) and from Steel Creek tc mor:dtor J':Yiioacti·,rjt,y uptake. ::;·~c:_:;.·Jes 

C'.)llected from I.cwer Three Runs at 1 J 6, and. 14K·~niles bc:lo'~i Pc.r Po~~~u 

dam helped determi!1e effects of dilution and st.:re8I!lbed l'e::1o·.rcl of 

radioactivity on the uptake of ra1ionucJ.ic"!es by fist. an:J ::)lg:::..e . 
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the fleshy tis::;:;_es; -...:as the prir.:sry betc. emitte::· ijentified in tl':'te 

. . ( G '0 ) - · • ( 13 • l "' · . - . RadlOZlnc Zn nnd rad1oces1um Cs "-,;' .... ) were tne prec.ot-:-J::..nant 

gamm2. emittc:!:s in t.he bones and flesb_y tj_ssuesJ respectively. 

Ho-... iever: the d.0min3.nc:e and r:12.gnituC,e of specific nuclides in fist. 

tissues varied significantly betw-een sample locatiO!lS as shown in 

the follm<ing t2.ble. 

Radionuclides in Effluent Fis"r. J ) .. q..tc/~ ( 'tlet ·,.rei£:ht) 

srS'l, 90 

Par Pond 

Bone .;s 30 30 20 

Flesh 45 
Lot-:er 'ihree Runs 

Bone '.20 35 L:o 25 

Flesh 1'~5 

Steel Creek 
!::::!l.e 40 ;o 15 .tO 

F1es:.'1 15 
0 

• Less than sensitivity 

15 15 

35 30 

10 :':.5 

2S 38 

3 

10 5 

of ar.aiysis. 

1::.0 

25 

30 

-,.lS 

40 

75 

20 

s 
• 

2-SS 

20 

65 
15 

-.'0 

10 

Algc.e is routinely r:1onitored because it he . .s a ::J.igh sorption fc:r 

radioactivity and is an important lill_l< in tl1e food chaL·1 of fish 

and man. Since algae concentrate radioac"Ci vi ty fro!Il the lrs.ter 

by factors up to 104
, they are good qualitative indiccto,"s of the 

radior.uclide content of water. Large alge.e samples ( 5 to .30 grc1:ns 

dry ~weig:."lt) ;.rere collected weekly in May a.ed ,June -for ger:1:na spec-

trometry and radiostrontium analyses. 

follo-wing table. 

Resu1 ts are sho~.m in the 
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Par p~---· u;~ .. ~-·:.· .. ::::-: -=.-·:~ ::·;:::c ~:_-_:._::.s ::t,~::.-:1 Cr(<-~ -----------Isotope i·:J:;:.x •':.'I( !-;-:·.: :·-:·-~- --·~·.:..·. _.:.::.::..Ji 
Cc.l.-":ol.) lt-ic-1 C,IJO ~ 1 --

0-"-0 J.l2- 75 24:40 1050 

C:-.· .:.:. C:QO 36J ::_;:::; 15 5350 1720 
• r> 

nu~·'-'-', 
:._~ __ (; 

500 235 \ ,., -
~CO 5G: lJ.5G 52S 

c-1"7 u 
?'/.(1 
J..>v 230 20 5 670 255 

t:'.r-I'~b:-~s f2:35 240 '1:S 20 600 290 

!'··In5 -~ 270 150 * -:+ 100 55 

Zn~5 1300 730 * * 1050 410 

Fess /Co eo 515 200 ~ * 230 l35 

Bn-La140 285 70 * * 1550 655 

Srss, 90'** 90 55 20 lS 80 50 

* Less than sensi ti vi ty of analysis 

** Determined by radiochemical analysis 

Savannel1 River S:.qecimens. Nuclear tests fallout caused nonvolatile 

bet::. concentro.ti:Jns i.n river algae collecteC 3.bcvc; and below the 

PJ.e.nt site to be t.>:-ric.:e as high as during the previ'.Jus pe:r:iod. 

River Location Sa.·nples IIJax ,:;_Vt£ Pr-:_v Avg 

3 Miles Above Plant 17 '205 100 40 

Steel Creek 19 1020 1:35 450 

10 Miles Belov Plant 19 315 135 65 

T'ne uptake of radioactivity by river fish collected above, ad

jacent to, and belov.r t~1e Plant site vras generally confined tc loH 

l l ( ~ gc 90 ) . , eve concentrations of :C3.dtostrontiurr: c}.'' ""': 1n the oones. 

There v1as no significant concentration of radicstrontiut:I in. flesr.y 

tissues. 1\n occasional fish contcdned trace concentrations of 

Cs-137 in the fleshy tissues. 

Eonvolatile B12t3. in River Fish, ~q;c/R; Cuet ~ ... ·eight) 

Location 

3 Miles A~ove Plant 
Steel Creek 
10 Miles Below Plant 

Samp:Ces 

20 
23 
13 

---· 
l~e.x: 

28 
72 
35 

Bone 
Avg ?rev 

16 8 
20 20 
l4 13 

F'lesh 
Ave, r\'la:.;: ilV8 ?.:--ev Avg 

8 4 4 
10 6 6 

6 5 4 ! . I 
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Chemical Quality Of Water 

Savannah River 

Hater quality upstream (location 2) and downstream (location lO) 

frcm the FL&nt j ~ sho<:.r:: in the follc~inG t?-.bls. ,1\~l dat::. cx::!ept 

those for dissolved oxygen and BOD ;:-epresent the average a.'1s.lyses 

of water samples collected weekly. The dissolved oxygen and BOD 

values reflect the av:orage of >Teekly determinations of oxygen at 

the time of collection. The data indicate that SRP operations have 

no effect on the chemical quality of the river. 

Savannah River Chemical Qu~lity of \·:c:.ter 
Upstream Downstre"':n 

Max t-1in Avg 1·!aX r.un Avg 

Color, APHA 55 15 34 50 15 33 

pH 7.4 6.8 7 .l B.O 6.8 7.1 

to!ethyl Orange, ppm CaC03 19 ll 16 50 12 17 

Dissolved Oxygen, ppm 12.4 7.7 9.6 11.2 6.7 9.} 

Sulfide, p-pm s <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 

Hardness, ppm CaC03 17 10 13 16 9 13 

Conducti·lity, ~-Lrnhcs 55 35 47 55 10 ~-7 

'l'DS, ppm 50 20 38 49 11 38 

BOD, ppm 1.6 0 o. 7 1.7 0 0.5 

Lignin, ppm 6.6 0. 7 3.6 7.0 2.2 3.8 

Total Iron, ppm Fe 1.9 0.6 1.0 1.4 0.6 1.0 

Chloride, ppm Cl 4.2 0.8 2.6 4.8 1.1 2.3 

Nitrite, ppm N 0.004 0.001 0.002 0.025 0.001 0.003 

Nitrate, ppm N 0.08 0.02 0.04 0.09 0.02 0.04 

Sulfate, ppm so .. 3.1 <2.0 <2.0 3.0 <2.0 <2.0 

PhQsphate, ppm P04 29.4 <0.3 4.8 23.5 <0.3 5.2 

Surfactant, ppm 0.04 <0.02 <0.02 0.03 <0.02 <0102 

---~~~~=~~~~==~~= 
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Lower T~rce Rum 

control ,loc&.tj.on · .... 'as estahlisbed t':!.ree miles upstream from RoaC: A. 

in the fcllo~·.'irJg .:c-e.ble. ~he cie.te. i:;.dicste that the mill effluent 

had !10 siguifica:::t e:!:~~ect on chemical qus.li-':y o!' Lo·weJ: Tn~ee F:ul1s 

water. However) e.q_· .. :~e..tic insect colJ.ectio~s above cmd be1ow the 
" mill effluent ccnt:'..~ue to indice.te a depres.:.e:d lr...::ect population 

dovm.strec.rr. t'rom "ti1e milJ.. 

Chern1cal Quality c~ Water 

Color, APP.A 

pH 

V1ethyl Orange, ppm CaC03 

Dissolved Oxy;e~, ppm 

Sulfide, ppm S 

Conduct-ivity, \-l:nhos 

TDS, PPI:l 

BOD, ppm 

Lignin, ppm 

:I'ot,:;~.l Iron, ppm Fe:: 

Chlor~_d,:;, ppm Cl 

Nitrite, ppm N 

Nitrate, ppm N 

Sul.:.~ ate, ppm SO 
4 

Phosphate, pprr, PO~:. 

Surfactant~, ppm 

Above NiJ.l Ei'f'lue;;.t 

?>1ax 

60 

7.7 

l2. G 

<0. 2 

)) 

72 

Nin 

20 

7.0 

15 

6.2 

<0.2 

10 

44 

35 

7.2 

24 

8.-S 

<0.2 

59 

60 18 <-2 

1.) 0 0.6 

7.9 2.5 4,4 

1.0 0.2 0 .. 5 

2.6 0.5 1.5 

0.003 0.002 0.002 

0.05 0.02 0.03 

<2.0 <2.0 <2.0 

16.4 <:0. 3 3.6 

<0.02 <0.02 <0.02 

E~low ~ill Effluent 

60 

7.5 

12.0 

<0.2 

·i·S 

76 

20 

6.9 

12 

5.8 

~0.2 

4) 

36 

7.2 

24 

2.0 

<0.2 

68 21 43 

1.2 0 0.5 

8.1. 2.4 tL6 

J.7 0.2 0.7 

).0 0.5 1.6 

0.00) 0.002 0.002 

0.04 0.02 

2.5 <2.0 <2.0 

9.8 <C.3 3.6 

0.04 <0.02 <0.02 
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28 
: .. -. '";\ ...... -·-----

River 

\·later tempel""'2_tur-es -tie).'e h.ig)er on June 13 than on A:gril 4. T':.:.e 

dissolved oxyge.":: corJtent during botb periods 1;;,:,s r:or~n2l f::;r a. 

str<2a..TD. :0-ot- adver·sely s.ffected by polluti::n:. The Spirit Creek data 

reflect oxygen cm-!tent of a thin layer of undiluted cr~e~.: water, 

srunpled 100 yards downstrea!TI from the mouth of Spirit Creek. Three 

1:!.undre:3. ya!:·-tJ.s downstream, the oxysen content of the cre2Y. and ri~ter 

vater mixt1J.re vas normal. . River ·water oxyger.:. content during both 

peri0ds ~ras slightly cle:pressed adjacent to tJ· .. e Pla!1t due to in-

creased water temperatures. Sampling locations are sho·wr::. :i .. n 

figure 11. 

Hater Temp, DissJlved Oxyge:-1, 

'C ppm . S:.t t:.n:cj.-, ::..c1~ '~? 

Location ±I~ -o/l3 ~L'~ .?.L~0. 
--;:;_ / <"::--~/ l ;_';-

Butler Creek '7 J ... ) 18 10.4 7.9 38 83 

Spj_ri t Cre::::k 2.3 19 4.7 4: • 4. {:,4; ' ., 
•.;;. I 

Sil VCl' Bluff 13 18 10.4 8.~ 98 88 

Gray's ~~·mding 13 18 10.4 8 .~. 98 85 

SR 2 l4 18 lO,.l 8.2 97 BG 

Hancocl' Landing l4 19 9.3 7.5 89 80 

Griffin's Lar::d i ng ' " ~v 20 9.3 'l.5 88 82 

Brigbam' s LarJling 13 20 9.0 7.5 85 82 

Steel Creek 13 25 9.0 6,7 85 60 

little Hell Lar~ding 18 27 7 .l " " 'ov 75 91 

Lower Ti1ree Rjns 14 23 8.5 7.1 82 82 

Johnson 1 s La!!•:'iing 14 23 8.3 7 ,l 80 00 w-

u. s. 301 l'f 2·3 9.0 7.1 87 82 
I 

. 
I 

·I 
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D OXYGEN SA~PLE 
DISSOLVE h Georg,a. FIGURE 11. "les from Savanna ' ore river ml 

s;::·.:-·!.J·.:. 

---- ----......- / 
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j I 
I 
I 

' I • I 

1 { 
\ I 

2, \ 
/ ,~----' \~\ 

// ')~1 
•• ,,h .. '• ~""!, « e . ,p I 
l<'n<lin9 ~ ... ·Lhll• ~ ... ll /{' I 

(151) , ... 1 ' '""""' '/ ~·ts'S\ ~ 11441 , 

1 

AH "RIVE~. N THE SAVANN , POINTS 0 

--

( 139) 

u.s. 301 
~ (129) 

in p<:Jrentheses Nu'lll-ers 

23 



------------

,, lover re:::.ches of tlle effluent stre£;:ns e.nd in tZ..:e S2v2nn~1 Hiver. 

Dis sol '.re:: Oxyf~en. pmr_: Percent Satln~s.tion 

Effll:ent Hin D.,u:.· P~_'C;"•v" f·,vg r.-::_n A7g f'rev Avg 
.:.......::..2. 

Upper CJ~l1ree Run.s 7.8 9.3 8.6 ?8 91 91 

Four l>li1e Creek 4.5 6.1 5. 7 76 93 91 

Pen Branch 4.7 6.1 5.4 82 98 92 

Steel C:..""'eck -4.6 6.7 5.6 84 98 93 

Lo ... ..;rer T'nree Runs 5.8 8.8 7 .6 7l 88 79 

~)}~_;.::;1:.; ----

~--
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'.f<.;_ble -'-. 
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c.. 

APPEr:o:c:; B. 

T~ible ' -'-· 

2. 

3. 

<.:. 

5. 

o. 

7. 

8. 

9. 

10. 

l~. 

12. 

1 7 .... 

Radioactivity :Ln Plant. Stree~"':"• \·Ia":-e:r 

Radioa_;tivi ty iu SaV<-in:· .. ah PJ.v2:· Hater 

Radioactivity j_n Seep[;ge Basin ·..rater 

Radioactivity in Ground '!later 

R~:.Gioactivity in F a...;.d R-Area See:pa-[}2 
Basin Hells 

c--~~--·····. 

~-

3? 

33 

34 

36 

37 

38 

38 

39 

40 

42 

43 

44 

45 

46 



-

. _, 

. 
•_~__. 

,., 

> 

....... 
~-·-= 

Jn.nur..ry 

Februncy 

11Hrch 

April 

11ny 

June 

Total 

Januot"y 

F~bruo.ry 

1-:c.rdl 

.\pril 

J.i1y 

June 

Tnt.ll 

i..l1.)-).a, 

~ 

1.3 

l.l 

1.2 

1.1 

2.3 

'·' 10.3 

0."5 

.3 

.2 

.2 
0 . '· 

0.4 

1.6 

•rahlc 1. 

.. ',_ '. ·-------

ftP?EfiDIX A 

P~~DIOACTIVE RELEASES 

Sepo.rD.tions /u·eas st~ek ReleaS·2S 

F:onvDln..t:.ic Sr::.~~. !:".C fu(Jio:!.odine, 
~.:1:.3, ;..'::e E::-c;:-,E-'."' ;:::_·- ::-:.. e:o; r:;;!~7 Ce!""".!' 1.-e4 ~ oc 

r-~ F Area 1 

4G 0.5 6.6 0. 7 4.6 58 97 

103 0.5 13.5 0.4 3.2 122 16 

60 0.4 4.2 0.5 2.6 68 ~ ~. 

53 o.s 5.4 0. 7 2.£> 62 58 

504 2.2 11..2 1.0 6.e 525 914 

663 2. 7 8.1 0.6 10.6 685 li07 

14:,5 6.8 4.4.0 3.9 30.4 1520 2B32 

H Area I 
1.?;. O.G 0. 7 0.5 5.6 14.1 1034 

5.2 .2 1.1 .5 2.4 9.4 831 

?>.4 .2 1.0 .5 1.5 6.9 1096 

1.0 .2 0.9 .4 3.6 6.9 1253 

3.2 .3 1.5 .a 2.6 8.4 146 

1.5 Q.2 0.4 0.6 8.4 11.1 lJJ 

22.4 1.7 5.6 .. vov 2-L'- 57.4 4471 
.... ~- -----·· ------ ·-· -··- -~ -·-··------

··---------. --·-----~---------- ------ ---~---- --------

. I mtc;n¥Il.l ----

Trii.itrt 1 

curi-:-n 

4C,SOO 

4f> 1 51JQ 

3l,b0;J 

l03,00C: 

42,700 

5?.,~00 

320 ,500 .... 

i 
I 

----'-- ~~====="""""'~""""""""""'""""""""""'===========i= 



January 

l'Cbn.J ... ry 

March 

A';lril 

1-'~"\Y 

'i'otal 

Jonuary 

i'tl.lTI.ltLr)' 

t.pr11 

'"' 
JW."'e 

'i'otol 

.j;J.."":uary 

7-!bF~ary-

,T(L"!U'lry 

Fcbn;r.:-y 

~··•n:t. 

,..,. .. n 

J~nuary 

Fe\:ruary 

1-\·,rch 

A;:r1l 

1-'.:>Y 

Table 2. 

0 • .!.0 

.l5 

.l7 

·" 
0.11 

5.20 

5.:27 

o. 64 

0.21 

0. 77 22.52 

0.05 

.02 

.20 

o.os 

1.35 

0.5() 

1.27 

s.e9 
a. 12 3.23 

0.65 11.99 

'9.70 N.23 

o.o~ 

.20 

.08 

o.o~ 

0.!;_ 

0.01 

0.01 

1. 4!.> 

0.05 

1.66 

3.19 

0.04 

·"' 

0.09 

o.:..o 

0.47 

.~6 

.10 

•:l.O::t 

'·"' 
0.23 

0,07 

5.92 

0.26 

0.,!;2 

2.5.1. 

9.37 

2.>2 

0.83 

17.06 

5.66 

2.!11 

'·"' 
0.15 36.16 

0.13 

.13 

.1.~ 

.as 

0.59 

0.03 

·"' .01 

0.06 

3. 7(, 

0.12 

3.99 

o. 0"2 

• Cc> 

.02 

·"' 0.04. 

0.18 

0.(!~ 

.02 

.;?8 

.oo 

.06 

0.09 

0.54 

o.os 
.01 

.09 

.0< 

.02 

0.21 

0 • .2ii 

·" 
. . 21 

·" 
·" o.os 

1.5~ 

0.09 

.OS 

.!)l 

0.1 .. 

7.62 

0.11 

8.35 

0.05 

• .20 

.12 

.~6 

.oa 
·).01 

0.&2 

0.08 

.08 

.u 

.16 

.13 

0.25 

1.ll 

0.10 

.u 

.2( 

.l7 

.10 

'·"' 
0.76 

o. 74. 0.(.6 

1.07 

1.01 

1.<1.:.'> 

0.32 

.:n 

·" .2. 
.03 

1.0C' 0.16 

5.59 1.27 

o.n ·o.o9 
.15 .u 
.53 .01 

0.24 0.15 

l.SO :5.97 

o.51 0.11 

::..14 5.30 

0.10 0.04 

.u 

·" 
.2G 

.10 

.2. 

.19 

.08 

.09 

0,.',5 (l.06 

l.CS 0.10 

0.23 ().00 

.09 

·" 
.32 

.u 

.10 

.2. 

.10 

.C6 

o.6o o.oe 
1.99 0.66 

0.-:!4 ' 0.06 

.27 

.89 

.so 
0.44 

.u 
.• 30 

.22 

.10 

1.38 0.29 

3.78 1.08 

o.n 
.13 

.26 

·" 
0.22 

2.09 

o.o:. 

0.57 10.55 

l.lO 

0,60 

o. 70 

7.0~ 

1.59 

o.n 

2:.'>.~·-- 0.05 

18.!);; 

16.30 0.01 

:.-..e J 

3.~2 

71.09 0.05 

P Area 

0.07 

.0-;' 

.2> 
Q.29 

!l.65 

0.35 

10.66 

0.10 

·" 
.08 

·" o.cs 

o. 1& 

0.03 

o.os 
l.ll 

0.16 

0.29 

o. 72 

2.36 

0.02 

.os 

.03 

.OS 

.08 

o.oo 
0.31 

O.lS 11.29 

.~0 0.56 ... 0.$6 

0.51 10.00 

~.43 

0.44 

·" 
.15 

.05 

0,1)..; 

0.11 

.12 

7.03 

7.16 

0.07 

.26 43.20 

2. 70 

2.41 

0.45 

0.55 56.4.5 

u.~s o.o,. 
1.a2 

'.66 

17.;.!) 0.15 

48.8'3 

21.52 

0.60 

0.22 

0.61 

5.'i.:.>2 0.13 

3.80 

4.12 

62.91 0.0.!1 

,.oa 102.58 12s.a8 o.1o 

0.05 

.19 

9.91 

0.4.5 

12.70 0.10 

2.04 

·" .12' 

8.55. 27.20 

.13 

8.37 

0.89 

0.2~ 12.01 

o. 76 40.18 

15.1::1 

... 67 

21.50 0.02 

83.39 0.16 

:.36 

o.1o 

0.63 

(,.90 

1.91 

0.15 

0.11 

1 .sa 

,,::;:> 

·" 
·" 0.01 

2.85 

0.12 

0.03 

o.o;. 
31.31 7:'>.43 

;?.12 0.27 

o.:.. 7 

... :.. 

o.os 
0.:.'>2 

1.39 

0,07 

0.01 

3.!.19 

5.83 

0.19 

.OJ 

.?.5 

.20 

·'' 
0,53 

o.so 
.O:i. 

.o~ 

o.o1 

1.:?2 

O.OL 

0.04 

O.G~ 

1.91 

O.H 

0.01 

1.00 

0.5~ 

0.22 

o.os 
1.95 

0.10 

.12 

.07 

·" 
0.0< 

1.27 

0.10 

0.01 

0.02 

0.07 

50.09 

0.12 

50.41 

o.cr.: 
.C5 

·" .01 

.01 

o. H. 

o.o:, 

·" 
·" 
.05 

o.ol. 
l.O!> 

1.96 

.00 

.01 

o.u 
0.31 

:. 1'1 

1.6!? 

0.07 

0.68 

9.16 

2.17 

O.B 

o.u 
a.:~" 

154.€3 

2. '.1 

l6G. 77 

0.)[· 

1. !..:i 

o . .: 5 

.06 

.08 

O.ll 

3.51 

O.D 

O.Ot> 

s. 76 

9. 92 

0.41 

0.11 

l.~c, 

0, iJ 

o. i1 

:.. 70 

H7 

H12 

2076 

" 
127 

Ul7 

4. 751 

ll 

l01t> 

-~G4G 

1953 

1768 

Hm 

Hl57 

7(20 
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Table 7 
sc~p~~?_{~~~'2lc<-~-.: tD See:;;2.0e P<::.sins 

I 

J, 

(~~ 

l.:·, 
I 

Alpha, lhnvol!\T.ilc fl(~t.n Cl~r.l..:-5 
R.'!dioiodinef Trit.iU!:. 1 I 

9 __!!!!':.._. Srso _c 0 l3.:., 13? Ce141 '_:~ ?::llC>:) 1 lC:J Zr-:;o&'3 ~~ 0 c ---- ------ ---- ' 
I [ f Area[ 

January GO.O C.08 0.70 1.38 2.39 2.22 6.77 0.24 

I Fcbruo.ry 57:8 .oe 0.67 0.13 ~-01 0.70 L0.59 .05 

March 20•1:,"3 .19 9.51 • 75 9.79 0.83 21.06 .20 

April 61.8 .14 LC.69 .45 9.67 l.29 22.24 0.02 

May 51.8 .04 6.46 12.71 1.18 20.39 1.11 

June 56.9 0.08 8.61 0.24 17.51 2.49 29.06 1.80 

Total 520.7 C.61 36.G7 2.95 01.17 a.n UO.ll :$.43 

L~ >.re'B"J · 

Jnnunry 120.1 {). 08 0.88 0.12 0.27 0.52 1.67 0.02 

February 45.7 .18 2.43 .46 0.53 .60 4.20 .05 

March 30.6 .06 O.GO .29 0.4.2 .58 1.95 ,0.!. 

.r Apr!l 16.6 .oo .32 .oe 3-45 .21 4.1?. 

Mny 17.3 .01 .49 .01 1.48 .36 2.3t;. .01 

June 7.0 0.02 O.f.!l O.OJ 0.3S 0. (~·:- o. 74 o.c1 

'l'oto.l. 2~7 .3 0.41 5.01 1.00 6.50 2.31 15.23 o.1o I 
I 

'· I 

'O_i 

._ . 

. ·~ 
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.· 

F . .:..rea 
!! Area 

700 Are?. 
Talatha G6.1:.ehO".JSC 
'vJillistor~ 

Ge\;er.ouse 
Dunbarto:1. .?ire 
Tower 

400 Are~l. 

He:,,rnesbu:·:::. 

La::e:Ic:; 

Green Por:ci l"'hurc.:::1 
Hili t<:!r:r Recrea-

tion SitG 
Jackson 
Aiken State P::1!.'k 
Hig!n:uy 301 

Columbia, S. c. 
Greenville, S. C. 
Macon, Ga. 
Savann:Jh, Ga. 

Table l. 

Alpha 

19 14 
20 10 

14 7 
15 5 

16 8 

15 8 
18 10 

20 
1.7 
17 
:.::·:: 

18 
21 
17 
19 

36 

18 
17 
13 
1•1 

9 
8 
6 

).Q 

8 
9 
9 
9 

10 

8 
8 
7 
7 

?rev 

8 
6 

6 
6 

6 

5 
6 

7 
7 
6 
7 

5 
5 
5 
c 

8 

5 
6 
a 
6 

21 ll 10 
29 9 6 
20 9 8 
15 12 8 

·--· ·-· -------

AFPEEIJIX :::. 

Filterc.ble Beta 
Prev 
Avg 

5.8 3.9 3.7 
6.0 3.9 3.5 

5.6 3.7 3.5 
6.8 4.2 4.2 

6.1 3.9 3.8 

10.8 4.1 3.8 
5.6 3.7 3.2 

6.2 3. 7 1!-.4 
7.0 4.0 3.8 
7.1 4.0 3.5 
u • .:-, 3. 7 0.?) 

9.9 4.0 
6.:.1 ?,.Fl 
9.'9 -t.i 
8.0 3.8 

3.2 
3.5 ., ' 
..;.Q 

3.2 

6.l 3.6 3.1 

6.0 3.8 3.7 
6.1 3.5 3.::: 
7.7 3.9 3.4 
6.6 3.9 3.8 

6.5 4.2 4.2 
7.1 4.0 1.7 
7.3 3.6 3. 7 
6.9 3.9 5.5 

?:.tclioicdine -------{;ey 
M::.z f:l!3. Avrz, -· 

.25 .0? .15 

.3o .08 .28 

.21 .05 .14 

.09 • .15 

.18 .04 .16 

.12 .28 
,;)3 .06 .ll 

.14 ,04. .21 

.15 .04 .20 
(I<:; * .10 

.58 

.21 

.n 

.47 

.oe 

.0<. . (.,:;_. 

,07 

.24 

.15 
,17 
.30 

.14 ,0.;, .0::1 

.:G 

.04c 

.25 

.15 

* 
• 

.07 
• 

.03 * 

.ll * 

.05 .04 
* <' *" 

.ll 

.08 

.21 

.oa 

* Less than r.;ensitivi ty 0f analysis. 

Tri tiu:n 
Pre·~ 

~ ~...fElL_ 

1690 600 650 
8400 1600 10,400 

630 220 280 
2070 310 31.0 

780 330 360 

1100 310 280 
940 27C 270 

400 120 
400 100 
180 80 
~/.0 IC 

1180 
370 
330 
310 

!.210 

940 
780 
fl20 
540 

18Q 
l2C 
llO 
2. 1)0 

230 

240 
260 
llO 
110 

130 
90 

120 
80 

160 
llO 
100 

20 

210 

220 
220 
10C 

90 



I 

F ~.rt:.c.. 
n r.-,.., ~ r? 
·.• •.. •0 ·~· . ._),_} 

H Area .55 .59 
R Area .55 .45 
p Area .50 .38 

L Area ~-56 .42 
K (J-.~o.., 

.r ........... "'" .54 . 'i 7 
c Area .. ~0 .41 
TC Area .58 .34 

300/700 /\rea .G6 .45 
Talat:na Ge.tehouse .46 .30 
Hillist01o G3.te!:tOuse .41 .32 
Dunbarton Fire Tor,.-ier .40 .37 

400 Area .57 .49 
Green Pond Church .42 .33 
Military Recreation Site .39 .34 
Jackson .?4 .21 

Aiken Airport .40 .26 
Allendale -a • ::>,.1 . 3~ ... 
V/aynesboro .52 .4G 
Bush f'ielc .42 .40 
Lar:gley .35 .34 

WillistOn .41 .36 
Barnwell .55 .33 
Sardis .33 .33 
Aiken St2.te Park .33 .59 
HiglHTa)' 301 0.46 0.46 



' •' 

,, 

Tabl'2 3. 

F A1·es. 
H Area 

7 -:)C: i\re.:.:. 
Tala~(_)-',::. G"-tehouse 
v;j_llis~~cn 

Gs:tehouse 
Dt:n·o::lrt.:-!1 .F'ire 

Tcwe:-

Aiken .4il:port 
A1l('r:dale 
·~.r8.yne5h:Jrc 

Lant_;2.~y 

Hilliswn 

Ba:-:-m:cll 
Sardis 
Bush }':ield 
Aiken St:.:tiJe Pa;:k 
High·,;cy 301 

Green ?end c:-tu~:ch 

Hili tw.ry Recl'e£1-
tio::1 Site 

Jacks::Jn 

1.2 0.2 
6.6 . 3 

::..5 .3 
1.•.: .·.:. 

·'J. 7 • 3 

1.3 
0. 7 
0.8 
l.4 
' . -·.-±-

1.3 
1.1 
l.l 
l.l 
0.8 

1.8 

.3 

.5 

• ·1 
.3 
.3 
.4 

.3 

.2 

.5 

0.2 
.4 

.4 

.-:l: 

. '~ 

.2 

.9 

.1 

.2 

.2 

.4 

.6 

l.?. .2 .3 
0.7 0.3 0.3 

-i .,..._ 2:-:.in:,.te.t c·,~ -·----

26C-'J G90 

4300 14(10 
2808 ::.30.) 

:-JSOO l20J 

640 
97G 

490 

2700 1100 550 
3200 1soo ,~~-o 

::.aoo 1:soo s5o 
250') 12GD 290 
3500 130:) (fYJ 

3008 l3CO 670 
3SOJ 1:soo ~so 

3100 :;_4.)0 2SO 
280·) ~.3GO -k50 
2~CO .L S1JC· 5C;(J 
2SOC: l2!.Y) 550 
3&oo 1;:::oo :tso 

2700 l:OJ 5lll 

43CO ~lCO 760 
250) lS.OO 5GO 

* t·1ultiply ·o:; ~.0~. 

S~.~:· :·:~·:~~---~: --·--

5S 
ss 

68 
65 

20 
lG 

20 

21 
15 

18 
17 

22 

170 30 27 
43 13 13 

44 
S7 
53 
?0 
so· 

59 
38 
85 
61 
92 

77 

1~ 

22 

19 
15 

2J. 
20 

19 

20 
17 
16 
21 
25 

21 
15 
36 
]0 

21 

47 

67 23 22 
lG9 22 ~6 

160 
85C 

150 
84 

24 

34 
150 

20 
13 

11 

120 22 
50 15 

22 
15 
2C' 
57 
21 

160 
21 
16 
l& 
15 

99 

6 
5 
6 
9 
3 

6 
7 
0 

' 
5 

14 

62 14 
21 e 

.37 

Prev 
Avg 

88 
130 

14 
13 

22 

30 
16 

5 
3 
5 
5 
5 

18 

10 
13 
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APPENDIX B 

Table 6. Radioactiv-; ty in Plant 

Alpha 

Location Max _Avg 

F Area l4 7.4 
H Area 8.0 5.9 
3/700 Area 1.6 l.O 
400 Area 2.5 1.9 
Cl'lX 3.7 1.8 

Pump House 1 l.O 0.7 
Pump House 2 0.6 0.5 

R Area 0.7 0.4 
p l.O 0.7 
L 0.3 * 
K 0.3 0.2 
c 0.4 0.2 

Par Pond - Pump House 0.5 0.3 
TC Area 9.7 3.9 
Classification Yards 1.2 0.9 
OeT:!trnl Cr.ops 0.8 0.5 

Barricade l 1.9 1.2 
2 37 32 
3 0.4 0.4 
4 4.0 4.0 
5 * * 

Robbins Station 0.5 0.4 
Donora Station \ve.ll 0.4 0.2 

* Less than sensitivity 

39 

Drinking ~·later, \lllc(B 

Nonvolatile Beta 
Prev Prev 
.lwg Max Avg Avg 

- " ;:) . ' 35 23 20 
7.1 27 18 21 
1.2 14 8 5 
1.4 32 l4 10 
1.0 16 10 ll 

0.3 6 6 14 
0.6 6 4 7 

0.3 12 5 5 
0.8 14 7 6 

* 33 16 5 
0.3 37 16 5 
0.2 24 17 7 

0.2 9 5 9 
4.4 22 13 14 
0.9 8 5 5 
0.8 7 5 ~ 

1.4 10 8 13 
34. 69 55 50 
0.2 8 7 4 
4.0 13 12 8 

* 10 7 * 
0.4 10 6 4 
0.4 11 4 .s 

of analysis. 

I : 
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TabL, 7. He.d'~os.cti·.-~~~2 ir.. :?·::tj_i.2_~·:_i:-:.t_:L:~~.~::.t~~.· '~:--.c-_/::.. 

fl~pno. ~Jor::.volatil-:;__3e:ta 

P:r'=v ?rev 
L:-c:::ttt::;r~ :-::.:~.:: r ,r ,. ~~~T- !·:!::")~ jyl.;. _.,_~.p':::.. 

'•' f·~ ~ ---- -~--

Allendale 0.2 -· * 15 5 4 
Sardis 0.2 * * l}. 6 5 
Haynesboro 0.3 * * :07 18 6 

August& 0.3 * () " 15 ll 7 ,, ._. .c:.. 

North Augustr! 0.4 0.2 0.2 17 13 9 

Clearwatc,r 0.5 ~ A 0.2 ,~ 14 8 v.c. c.c: 

Bath 4.3 3.4 2.3 17 12 10 

Langley 2.1 2.0 1.9 17 11 9 

Jackson 6.5 4.8 4.2 38 16 15 

New Ellenton 1.7 0.9 0. 7 13 5 6 

Aiken 3.8 2.8 2.0 12 8 8 

Williston 2.3 1.4 1.6 18 10 a 
Blackville 0.8 0.3 0.2 11 5 5 

Barm1ell 0.5 0.2 0.2 15 6 7 

* Less than sensitivity of analysis. 
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Tnbl<e 8 . 

.Os::p::.e P.:·in• • 

. -.::: _:::cs.<::::!: 

?OC•-Area Eff.1UCI!t. 

s Poa.i c 

Fb~d A 

S F-Area Effluent 

i'I-Area Effluent 

10 F;oo.J. c 
ll ?.:lad J... 

12 fcc.d A 

15 ?1..;.-:;p !louse 1 

lC P-Area. Cooling \Jc.t.er 

17 P~.i. 'tcrson' ;; }.~ill. 

18 !bad A 

!,:.c~rtion 

F-Area Ef:rluent 

Ibad A 

Pump HO:lSe 

P-Area Co)ling ·.:9.ter 

Pattcr:;:::n' s Mill 

!bod A 

8.3 

l3CJ 

60'J 

4.0 

2.1 

17.9 

2.6 

0.6 

0.6 

Q,t,; 

0.4 

o.::-

2.2 

2.10 

280 

1.2 

2.8 

0.9 

3. 7 

1.2 

0.1 

0.3 

"· '-' jl 

48 

170 

0.8 

120 10 

:•:..x:o ~so BO 

no0 r-20 no 
1~0 

77 

52 

27 

" 22 

8 

6. 7 4400 1200 .3400 

1.4 

0.5 

0.3 7:!.0 1<'0 230 

0.2 5700 540 12(1 

Steel Crt[·k ) 

0.3 l30'J 2)') 160 

[ ?a~ ~.:::J 
Q.l 

0.2 C.2 

270 140 

130 10 

74 

73 

51 

27 

24 

12 

310 lCO 330 

300 2.0.:l 

.:.BD 48 i.Xl 

900 75 52 

520 .:.:o so 
92 85 75 

92 5;1 45 

52 34 24 

?.3.diciodi!lc 
Frev 

f.rriiostr::-~tium 

Pr.;ov 
?.:..r:ljoc~~iu~ 

?r;.; 
~ ~ ~ ~;~ !:::5 !EJi_ 

29 

17 

220 21 

Four ~~il2 cr~ 

20 

Pe:1 Dranct'. 

2'2') 

Steel Cl'cck 

24 160 

8 21 

25 

3CJO 190 110 18 

110 

25 

20 

23 

12 

5 

5 

f.::..tl.tiply tritiUI:l value~ l!J 103 . 
Less than semitivtty of nn:lly;;is. 
3-!llonth average. 

~~ ~ ~ 

lOOO 120 

47 

32 

56 

42 

65 

28 

12 

10 

29 

21 

1.1 

13 

19 

15 
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APPENDIX B 

Table 9. p,,cJioactivi ty in plant Strearn 1t:d 1 f.'f.lc/g 

Alpha Nonvolatile Beta 
?rev Prev 

I.oc8.-f:.j or! rtr~.x A-"-g A·.,··g ~·lax ;..vg Avg 

Control 
F-f.rea Stonn Sewor 
700-Area Effluent 
300-Area Efflue:ot 
Road C 
H\-ICTR Effluent 1 U Area 
Road A 

F-Area Effluent 
H-Area Effluent 
Road C 
Road A 

Road A 

Road A 

R-Area Effluent 
Pump House 

Upper Tnree Runs 

1.8 0.5 
2.0 1.0 

20.4* 4.1* 
13. o•· 2. G* 
2.8 0.8 
1.0 0.3 
0.8 0.4 

Four Mile Creek J 
2.2 0.5 
0.6 0.3 
0.8 0.4 
1.3 0.6 

Pen Branch ] 

0.9 0.3 

[Steel Cr~ 
1.0 0.7 

Par Pond J 

0.2 
** 

P-Area Cooling Ws.ter Effluent 

0.7 
0.3 
0.7 0.4 

Patterson's Mill 
Road A 

~wer Three Runs 

0.7 
0.6 

0.3 
0.2 

* TBP extractable alpha. 

0.5 
0.8 

81* 
95* 
0.9 

0.5 

0.5 
0.2 
0.2 
0.8 

0.3 

0.8 

19 
640 
180 
140 

44 
ll 
15 

400 
18 

llO 
82 

28 

74 

0.4 26 
0.2 11 
0.4 30 

0.3 11 
0.2 10 

H· Less than sensitivity of analysis. 

8 
300 

60 
55 
13 

5 
6 

130 
8 

31 
20 

12 

26 

9 
6 

17 

7 
6 

7 
250 

24 
39 

9 

7 

300 
6 

86 
49 

22 

33 

15 
4 
6 

5 
4 

I 

• I 

I 

I 

~-. 
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To.ble 10. ' .. c/.~-

AJ._~)~-;.a 1-;o1:vol c~-~ iJ. -:=: =·.:o--::=- :J. ·.r ~ j_ -;.~ ~- .... ~:-:: 

r-::e .... ~ ::-'.'c·e;r ?:-:t:~V 

Loc~1~ion !·1E"~X AY~ ~ i'/[.J.X 1\.Vg ~':!_i__ ;.:,?.:.: Avr;, /:;,.V[:; -·--
2 0.9 o.z. 0.2 s::; ·.z.-~ 

vb 8 9, 000 2000 7 J' 000 
v· 1. 0 .2 .2 72 :)0 7 
5 0.4 .2 * 210 37 15 
8 . 7 .2 .2 260 02 lJ:5 

.i 9 .6 .2 .2 97 52 29 
10 .6 .2 .2 150 52 29 20, 000 9000 14,000 
ll 0. 9 0.2 0.3 160 48 28 23,000 9000 .L5}000 

Radio~odi1:e Radiostl·ontit;_m Radiocesium 
Prev P:::-ev PreV 

Location lvlax Avg Avg Nax Avg Avg ?'laz: Avg Avg_ 

2 
8 24 8 * 13 5 * 
9 20 9 1(· 12 4 * 

10 180 ll * 19 7 * 19 8 ' 
Il 14 7 * 10 5 * 

Radioactivity in pj_ ver f-1ud, ;_q.tc/g 

TBP E.-..:trricta"ule -~~p:1a No~1V<:.1latile Bet. a 
Prev "?reV 

Location Mo..x Avg Avv !v1e.x Avg Ave 

2 3.8 2.5 1.3 29 18 15 
3 4.7 2.3 1.5 69 21 l4 
5 2.7 2.0 1.4 40 23 17 
8 3.0 2.3 1.5 35 16 15 
9 3.0 2.2 2.0 25 15 13 

li 10 4.4 2.1 2.1 42 20 15 
11 4.9 2.0 1.1 16 6 7 

* Less tha:1 sensitivity of analysis. 

,p.-?'0.,. .. -_,. ·- .... -~- .. 
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APPENDL·: B 

rrnble ll. 

A.luha Non·to1atile ?.:eta R~dioicd{r:e Trltiu:n 
Basin Prev t'rev }l!_'C'/ Prev 

!lo. H!J.x. Avg" Avp:. l·~n.x J..vr; ~ ~ J.lax kiF; t,v .;: Max /IVs_ Av~ 

~---1 

(I 

1 
F Area 

1 1G.5 5.8 7.3 3100 1000 2400 36 15 56 

2 16.6 10.6 6.4 650 650 1200 17 10 110 ' . 
~~ ... I 

3 e.s 5.6 3.4 700 550 000 13 6 42 

I li Area\ 
I 

1.5 200 13 1 1.0 0.3 400 600 4 3 I 
' 

2 1.2 0.6. 2.0 300 200 750 e 4 3 

3 0.2 • 0.3 40 30 50 2 l 0.3. 

A Area 

1 1.2 0,6 0 •. 3 ° 35 2 2.8 5,900 3,300 4,500 

I TNX 

1 11.3 5.3 2.6 67 19 10 14') ~8 13 

* Less than sensitivity o!' analysis. 
I 

' I 
ij/' "i -~\ 

\ 
I 



APPE!lDIX B 

Haclioactivity in G2.~ound H::.ter, ~:~1c/t 

PI'!V 

w.. ~ 

lEiiill!J 
-· 0.6 o.s 
2 o.s .I 

1.0 ·' 
4 1.0 • 7 

s 0.4 ·' 
.s ·' 
• 2 .. 

8 .4 .I 

,1 .2 

10 0.4 o. 7 

~ial Ground 

~ !s!E. 
1 0.9 0.1 0,2 

o.s .2 ·' 
0,1 .5 .2 

1.5 • 7 .. 
s o. 7 .5 .2 

0.6 .2 ·' 
D.2 .1 .2 

8 1.4 • 7 . 
0.8 .s 0., 

12 1.2 o. 7 

18 5.8 2.4 

:;~:r:olG.tile Bets. 
~v 

Ul ~ 

15 10 

8 

ll 8 

12 

7 

8 

5 

l.l 

weili] 
!!!!! !s!E. 
14 ' 
10 8 "!-
17 

ll 8 10 

12 6 .. 12 11 

26 " 20 lS 

18 11 

29 12 

" " 

Tritium in Ground Hater, flflc/ml 

45 



j 

./ 

I.' ell 
E2.:_ 

1• 

3 

' 
5 

6 

7 

a 

9 

10 

11 

12'"' 

1 

2 

3 

4 

5 

6 

8 

9 

10 

ll 

A:31 

Distance fro::. 
B:'!.sln ft 

" 5 

29 

73 

24 

6 

46 

63 

150 

9 

9 

29 

sa 

24 

25 

15 

45 

13 

6 

66 

1a 

7a 
19 

79 

500 

Table 13. 

------~~ph a. ____ __ 

Prev 
Max ~ 2::£.... 

3300 

1.5 

0.7 

0.4 

0.5 

580 

750 

1.0 

£'30 780 

0.8 0.4 

0.4 

0.2 

0.4 

<.l.O 

470 

o.a 

0.4 

0.2 

1.6 

660 

620 

0.8 

0.9 0.6 0.5 

7800 ~200 380 

1.9 

aooo 
1300 

110 

o. 7 

6.0 

1.3 

l:i.OO 

3.2 

0.5 

0.3 

0.5 

0.3 

0.3 

4.2 

1.2 

4.600 

350 

50 

0.9 

4.0 

o.a 

422 

1.1 

0.3 

0.1 

0.2 

0.1 

0.2 

2.5 

:! .l 

120 

32 

0.4 

2.0 

0.4 

310 

0.3 

0.4 

0.2 

0.2 

• 
2.5 

APPE:V:DIX B 

Radioactivity in F and H-Area 
Seepage Basin r~'iell.s, !J.f.lc/1 iter 

~r.vo1.atile Beta 

Prev 

~~~ 

990 

1,100 

2,600 

90,000 

ta,ooo 
76 

35 

53,000 

240 

53,,000 

290 

830 

2,200 

9:3,000 

200 

420 

490 

2,100 

63,000 77,000 

27,000 120,000 

50 

17 ll 

41,000 450,000 

110 38 

40,000 160,000 

310,000 180,000 

[a Are:J 
16,000 

1,300 

4.0,000 

::.eo 

5,400 

270 

15,000 

100 

9,S'JO 

56 

B,JCO 

70 

280,000 

400 

85 

380 

84,0JO ~90,000 

420 

110 

150 

410 

150 

50 

120 

110. 

75 

79 

170 

1~0 

55 

110 

,. 
72 

130 

170 

* Wells in perched vater ~a~le. 
** MultiPl~ tritium value$ by 1~. 

Rad:!.ost:ron' ... iur.: 

Prev 
~ ~ __!!L_ 

67,000 23,000 

41,000 20,000 

42,000 14,000 

6,200 

22,0GO 

43,000 

s~,ooo ~2,000 130,ooo 

33,000 20,000 

29 1 CCO 21 1 000 

3,6CO 1,000 

150 130 

22,000 

83,000 

9a 

~i:c:• 

?rev 
~·~X f::5. ~ 

50 

" 
" .. 
so 

120 

76 

10 

2 

110 

23 

100 

100 

47 " 38 

55 75 

50 110 

59 61 

6S 130 

37 95 

' 
2 

75 

14 

" 05 

8 

4 

71 

6 

66 

25 l') 34 

53 ~l 65 

150 HO l:iO 

5 3 2 

150 130 18:0 

75 

1? 

13 

13 

35 

" 6 

17 

12 

11 

18 

42 

?2 

2 

21 

15 

10 

lR 

40 


