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Abstract

Radicactivity in the envircns of the Savennsh River Plant was meas-
ured during the six-month veriod ending June 30, 1962, Fallout
from nucleay weapons testing was evident in nearly all phases of
the regicnal meonitoring program. Atmcspheric samples showed no
filtersble beta activity above levels zttributable to bombd fallout.
Releases of radicactive materials to the atmosvhers and to Bzpara-
tions Areas seepage basins increased slightly. Increases from

ﬂl Reactor Area to Plant streams were associsted with a Tuel elzsment
Tailure and the recognition of sulfur-35 in releases duri routine
reactor discharges. Radioiodine releases resuliing from discharge
of the fziled element were detectsble for a chort time in fhne
Savannah River.
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Introduction

Under = program established by the Du Pont Company in June 1951,
the SGavsnnzn River FPlant site and surrounding region are system-

gtically monitored for radicsctivity. Results of the environmental
monitoring rrogran provide Information useful toth as a measure of

the erffectiveness of Plant controls and as an authceritative record

of envircnmental conditions.

Pericd Covered: January through June 1962,

Data Reporting

Survey data were aversged for the G-month pericd and compared with
the previous 8-month averages ("Health Paysics Regicnal Monitoring
Semiannual 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 Total" refers ic the average or total for the preceding
Bemonth reriod. Unless otherwise specified, "Max" refers to the

greatest concentration observed in a single sample collected during

the report period.

Sensitivity and Standard Deviation of Laboratory Arcalyses

Sensitivity of laboratory analyées refers to the minimum amount of
radicactivity that can be detected by radiochemical analyticzal
techniques used. It is based on statistical counting errcr (90%
confidence level) and is influenced by sample size, counter ef-
ficiency, and counter background. No self-absorptiocn correcticns
nave been applied to the alpha and nonvolatile veta resulis. The
standard deviations shown in the table on page 2 were calculated
from spike recovery values. They apply to the &-month averages

of data in this report.

Whers samples were snalyzed by gamma spectrometry, the lower level
of detection of a given isotope varied with: (1) background of

each individual channel grouping and (2) geometry aad volume of
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sapplie analyzed. For this rsason, no average sensitivities are
given. Furthermore, no differentiation wes made between nuclides
emitting gemma rays of nearly the same energy. Thus, data are re-
ported as Rul93,108 (Cel4l, 144, Fese/coso, ete but such notation

does not mean that hoth isotopes were necessaril
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differentiaticn between isctopes in most szuch grourpings cz2n ke
made, if reguired, bty approximate age estimates of the radio-
active material at the time of release, chemical separations, and

decay and beta absorption studiles.

Standard
Analysis Samples Sensitivity Peviation, % Spike Value
Alpha Water 0.22 + 0.12 yyc/y g 45 puc/e
Mud 0.22 % 0,12 puc/s - -
Vegetation 0.11 % 0.06 puc/g - -
Air 0.04 t 0.02 x 1072 yuc/m - -
Beta Water 4.2 % 0.3 ppc/y - -
Mud 4.2 % 0.3 ppoe/e - -
Vegetation 2.1 * 0.2 puc/g - -
Biclegical -
Specimens 2.0 * ¢.1 uu.c/g* - -
Air 0.6 * 0.04 x 1072 pye/md - -
P Extraction Wuter 0.26 % 0.15 puc/2 20 25 upe/1
Mud 0.34 = 0.1% uuc/g 25 45 puc/a
Vegetation 0.03 * 0.02 uue/g 10 4.5 upc/g
Radioiodine Water 9.3 0.7 uuc/s 9 300 puc/2
Vegetation 0.2 * 0.02 uuc/g - -
Mr 1.8 % 0.2 % 1072 pue/m - -
Milk 2.2+ 0.2 uyuc/t 10 200 uue/t
Tritium Water 3000 t 200 puc/t 3 2500 % 10° uuc/t
Air 60 yuec/md ** - -
Radiocesium Water 4.3 % 0.3 uuc/s 9 600 pLpc/t
Radipstrontium  Water 6.4 = 0.4 puc/s 7 230 uuc/t
Strontium-90 Water 0.1 # 0.01 piuc/e 8 230 pue/L
Milk 1.6 % 0.1 ueefs 47 uuc/ft

* Approximate, sample size varied.
*¥ Approximate, varied with abscolute humidity.




Tie total radio2active wasite released by the Cavannzsh River Planv
into the atmosphere, effluent streams, and earthen seepzze basins
during the &-monin period is siown in the following teble. Radio-
activity dischnarged to effluent stresms dces not reflect miscel-
laneous releases of tritium (ie, P~Area cooling water, ncat ex-

changer leakage - mederator to cooling waiter, sump discharges, eic).

Atmosphere Eff)luent Streanm Seepage Basin

Alpha, me 12,1 116.5 778
Vonvolatile beta, c - 1.8 561.5 ' 136
Radioiogine, ¢ 7.5 g2.1 : 13.5
Tritium, ke 454.2 25.3 16.6

‘Discharge of nonvolatile beta from F-Area stack increased 11-fold
over the previous &-month period due to resumption of the Puréx
process. Nonvolatile veta discharged from H-Area stack decreased
9-fold after suspensicn of the HM process and a decrease in the
G release of residual ruthenium, unusually high in 19681, The net

increase over the previcus G-month period was 0.9 curies,

Sensitive indicators of environmental contamination {rain, air,
vegetation, and milk) showed significant evidence of fallout from
nuclear weapons testing. Unlike Fallout from tae Soviet tests in
1861 when sudden, substantial increases of nonvolatile beta and
radiciodine were seen, fallout from U, 5, aitmospheric tests in May
and June was detected as nonuniform, low-ievel I-131 concentrations
in envirénmental samples. Tne estimated cumulative inTan®t thyroid
dose from consumption of lodine contaminated milk from local dairies

was 3% of the annual Limit of 500 mrem recommerded by the Feoderal

. Radiation Council. Low-level radioiodine end tritium concentrations

in air were detected on occasion in F and H Aress in conjunction

- )

with local releases. No nonvelatile beia concentraitions shove

’ : levels attributable to bomb fallout were detected in the atmosphere
r_i

eliher on or off-Plant.
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1ne discassembly basin dischurge from the reacioy 4l
streams (381 curies, exclusive of £-35 ané gritium) roprosented a

3.4-T0ld increzse, ompared with July througi Decenber 1851, Sultur-
35, the predominant radionuclide (excluding T in disassembly basin

water, totaled 282 curies. The largest single release incident was
3 L] &)

in P Area during May, when 202 curisc were roleased to Steel Crechk
following discharge of a failed - fuel element. Radicicdine

was readily detectzble in stream and river water after the incident.
Plant~released alpha activiiy had negligible effect on concentrations
of alvha activity in stresm water and was generally detectable only

in low volume effluents from the 300, 700, and 200 Arcas.

Fallout from nuclear tests was evident in river water throughout
the report period. FPlant-contributed radicactive materials in
transport in the river at the Highway 301 crossing totaled 60 curiec

of nonvolatile beta and 30,300 curies of tritivm,

Uptake of Plani-relessed radicacltivity by Savannah River fish was
generally confined to low level concentrations of radiostrontium

in the benres, However, a few river fish also centained low level
concentrations of Us-137 and Zn-65 in Loth' the bones and fleshy
tissues. liigher concentrations of these radicnuclides were present
in reactor effluent fish., Waterfowl from Par Pond and terrestrial
animals from'the Plant site contzined low level concentrations of
nonvolatile beta emitters in the bones and fleshy tissues. Radio-
iodine from nuclear tests was detected ir the thyroid glands of

both waterfowl and terresitirial specimens,

Radioactivity Relecses and Environmental Effects

Atmosphere ' : N

Releaseé of rauvicactive materials from individual Plant areas to '
the atmospﬁere:during.this period are compared toe releases durihg
the previous 6-month period’ in the following table. Individual
isotopes comprising F and H—Area:nonvolatile beta totals are in

Appendix A, table 1.
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Razdiozctivity Releasel to the Atmosdhere

Aloha. wme Nonvolatliie Eeta, nc Radiociedine, ¢ 'ritiuﬁ, o
Frev Prev Prev Prev
Ares Total Total Teral — _Total Total Totsl Total Total

g 10.3 4.4 1320 143 2.83 .8 - -
H 1.6 2.% 57.4 513 4,47 C.5 325,200 332,400
R - - 3.2 0.$8 - - 5,600 8,077
P - - 63 1.24 - - 37,300 36,090
L - - 4.5 1.66 - - 26,000 21,673
K - - 1.1 1.06 - - 38, 600 19,236
C - - 1.2 1.06 - - 23,900 16,175
TNX - - 1.2 1.06 - - 11 261
773-A 0.15 0.11 151.8 33 2.025 0,015 332 . 371
Total — 12.1 7.0 1808 635 7.32 1.3 454,243 434,233

Discharge of nonveolatile beta from F-Area stack increased by a fac-
tor of 11 over that during the preceding €& months., This increase
resulted from Purex process operation,January through June. Only
aged SCRUP material was dissolved during the previous period,

Eighty percent of the total release occurred during May asnd June

in conjunction with the decrezse in the effective age of the uranium
dissolved near the end of the campaign. R 63,296 comprised 94%

of the total E-nmonth release of nonvolatile beta emitiers.

The total nonvolatile beta dischazrged from H-Area stack decreased
by a factor of 9 from the preceding 6-month pericd vrimarily be-
cause of less ruthenium release (22 mc versus 420 mc), - Unusual
releases of ruthenium {(rrimarily Ru-108) occurring in the latter
half of 1961 was attributed to residual deposits in the dissolver
off-gas system. Reduction in releases of other nonvolatile beia

isotopes resulted from the suspensicon of HM materizl dissolving.

Stack releases of ncnvolatile bets from L, K, and C Areas (primarily
Cet4l, 244, RUL03, 106, and Zr-Nb%® ) were attributed to migration of
fzillout intec ventilation systems. Releases f;pm R and P Arezs
(predominantly Rul03,1058) were attributed to the effects of work

on moderator piping during reactor containment outages.
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on HY 70 filter

otal alpha and Tilizrable betz (collected

p Tritium (in wzter vapor collected on silica gzel colwmns).

Except for iritium, no airborne radicactivity detected outside the
FPlant perimeter could be atiributed %o Plant relsases. The maximum
weekly concentration of tritium in =2ir (1800 uuc/me ) occurred at

H Area. A5 & result of nuclear tests, filterable beta in air at
all sampling locations averaged 3.9 yyc/m* . (3.7 during the pre
ceding report period.) Following resumption of Soviet nucl

ests (September through December L96L) this concentration averaged

‘5.5 puc/m® of zir. With the exception of radioicdine, no increase

in beia radicactivity in the atmosphere wWas discernable following
the U. S. nuclear test series which: begon in April 1982. Iowv-lovel
concentrations of radiciodine, first detected in the alr Jduring the
week ending NMay 17, continued throughout the report pericd. Con-
cantrations of radicactive materials in air are surmarized in

Appendix B, %able 1.

Gamma Radiation Levels

A summary of environmental gamma 40se rate measurements, made with
Landsverk L-565 pocket chambers and 2 modified L-€0 electrometer,
is given in Appendix B, table 2. MNo significant radiation levels
due to Plart operations were observed at the individual area
perimeters or at the constant air monltor buildings. The highest
average doss rate observed was 0.66 mr/24 hrs at 300/700 Area,
Differences in values shown are within the variztion dus to in-

strument response characteristics and normal background Tluctuations.
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Rainwater
Radiocactive materislz In SEinvnler amples collected con-

tinucusly st monitoring are summarized

'

in Appendix B, table 3. ipactivity in reinwater consisted pri-
marily of falleout (predominontly Zr NS5, D03, Y08 apd [Jeidl,lsa)
from nuclear tests, .Konvolatile bewa in rainwster during the &6~

month pericd averaged 13500 uuC/i £t the Piant perimeter and the
25 mile radius stations; the meximun observed in rainwater was
4300 fue/g. The average represents z 2.5-fold inerease over the
average during tne pravious B months, Thers was no significent
increase in the concentration of nonvolatile beta emitters ate

tributakle to tie U. S. tests,

Radicactive materials deposited on the Plant site in rainvater are
shown in the following table. Wnen no rain cceurred, ncnvolatile
beta deposition was estimaied from radiocactivity collected in en
spa2n pan of weter near Building 73E5-A. The increased deposition of
fallout was due in nart to more rainfzll during the current pericd

than in the fzll and winter of 1961.

Radioactivity Deposition On Plant

137,% r89,90,* $0997 Trivium

Honvolatile Beta, Radlolodine, (s

me /mi?@ ‘me/mic me/mic mc/mi2 me/mig  o/mi?

January 480 - 8.0 &6 2.6 5.6

February 280 - 6.5 38 ) .8 4.7

March 470 - 13 74 3.7 8.0

April 320 - 13 43 4.3 7.2

May 330 ' 11 10 40 4.2 4.0

June 200 21 5.4 13 2.4 5.0

Toral — 2,100 32 o7 274 i8.0 34.8
Previous

Total — 449 2z 14 78 - 33.2

* Average cesium and strontium falilout in rainwater
(coilected by fon exchange) at the F-Area and
Green Pond Church rmonivering stavions.
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Vegetation

Concentrations of radicactive materisls in vegetation samples, col-
lected from locations shown in figures 2 znd 3, are the result of
fallout from the 1961 and 1282 nuclear tests. No influence due to
Plant discharges of radizachbivity was apporent., The zversge in-
crease of nonvelatile bets emitters from 57 to 368 uﬁc/g was con-
sistent with increased rainfall. Redicactive materials in vegeta-

tion are summarized iz Appendix B, table 4,

Milk

Milk'samples were collected meonthly from farms st Talatha, Snelling,
and Pleasant Mount, and weekly from dairies at Aiken, North Augusta,
Barnwell, Williston, Waynmesboro, and Allendale. I-131 was detected
in dairy milk in May =znd June as 3 result of U. S. nuclear tests.
Maximum I-131 concentrations in farm and dairy milk were 52 uuc/z}
and 43 puc/L, respectively. (See Appendix B, taoble 5.) The cal-
culated radiation dose to the thyroid of a child from local milk
during the 6-month period (average of 2ll samples) was 28 mrem

from farm milk and 17 mrem from dairy milk. Th= 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, and C Aress (meximum of 37 uuwc/4) were attributed fd fallout
from nuclear tests. Domestic water for these Areas comes from
the river. Barricade 2 drirking water had a maximum of 37 puc/g
alpha and 69 puc/g nonvclatile beta activity which was natural
radioactivity (Ra-226) in thé water. Drinking water samplies con-

tained no detectable tritium.
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- Ssunples of public crinxing wate:r, collected monthly from the 14
towns znowvn in figure 1, contained no detectable Lritium activity.
&
Analytical results are summarizeg in Appeniix B, tavle 7.
(&
& Streams cnd the Savannah River
5 Radicactive releases Trom individuzal Plant areas to effluent streams
i during the periocd are compared to thcse for the previous period in
5 the following table., Individual radicnuclide relezses from the
i Reactor Arsas are presented in Appendix A, table 2.
i Radfoactive Releasss tc E°01usnt Streams
! Linha, me* Nonvolatilie Zeva, ¢ Radisicding, o Tritiunm, ¢
; Prev Prav Prav Prav
: Area toval Total Total Total Total Total Total Total
Cot F 1.3 3.3 0.6 1.7 - - 4 3
i 4.7 5.5 0.2 Q.2 - 6C0 1,300
Lo )
5 R* - - 78.3 35.% 2.9 7.8 4,300 6,900
I
o
" p* - - 201.8 14.4 74,7 0.4 4,800 4,200
‘ i
! L*. - - 61.7 17.8 0.6 0.5 3,40C  3,60C
i K* - - 133.8 z20.8 2.0 0.2 4,500 7,000
! o - - . 85.1 13.8 2.0 0.8 7,600 3,300
j
300 110 34 - - - - - -
i
Total — 116.5 42.8 561.5 104.6 B2.2 10.1 25,300 28,400
* Inciudes only releases rom disascembly tasin welrs.
i
! ®f Naturally cceurzingaipha emitters in Savannah River warer pass through
! the Beactor Areas In cooling water. The total zlpha dis chargzd by the
Feazgor Area offlusnts during the perfod was estimared to be 400 milti-
curies, Sinte this astivity did not originate from Piant operations,
9
it is not inecluded. '
&
Tho prlnc*pal gource of radioactivity released from the Rezctor
=, Areas wag ilsasserb" bacin water, purged at a rate of 1000 wo 2000
i . ; - an \ ; 5
gpm. Since its recogrnition in Cetoover 1981, sulfur-35 nas been the
) rredomivant long-lived vadionuvelides (315 day balf 1ife, excliuding

tritium) released in disassembly basin water. Sulfur-35 releases
(approximately 262 curies) exceeded those of Cr-51 (the major long-

lived component previcucsly observed) by a factor of 2.6. OFf the
|
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total beta zctivity (execluding tritium) releksed from all Re

acto:
Areas, approximately 70% was due tc radicisctopes having n2lf lives

greater than 15 cays.

The rupture of Mark V-B expsrimental fuel slugs {a total of 7 in
the Raw Materials Area during autoclave ‘pressure test on Mzy 10

and 11) released an estimated 90 1lb of uranium to a settling sump
in the 300 Area. Tne relezse was equivalent to the totzl uranium
released to Tims Branch for the previous 6 menths. No increassed
alpha activity was cbeerved in subsequent 300-Area effluent samples.

It is possible that the uranium oxide remained in the sumrp.

Radioactivity is measured in weekly water samples collected con-
tirususly at ithe 18 stream locations and 7 river locatlons shown
in figure 4. River mud samples, cocllected monthly at the S Plant
perimeter locations and weekly from locations 1C and 11, were
analyzed for TBP extractable alpna. Radicactivity of thece samples
is summarized in Appendix B, tables 8 through 10. Radivactive
materials in transport at the Road A intersection of each reactcr
effluent stream are shown in the fbllowing table. Datz for river
water at the control location and 10 miles downstream from the

lant are alsc shown.

Radicaetivity in Water, curies/6 months
Nonvolatile

Logation Beta Tritium 1422 079, SPGQ CSLTI
Four Mile Craek 18.3 7,100 0.6 1.2 0.37 1.8
Pen Branch 56.3 7,700 2.3 3.4 0.86 1.5
Steel Cresk 39.5 14,000  36.7 5.9 1.87 £.7
Lower Three Runs 3.4 2,300 - 0.7 0.31 0.7
. - -
Total at Road A
Lozations 117.6 31,100 39.6 11.2 3.41 9.9
Eiver 2 {Control] 240 7,900 - - 5.50 -
River 10 (Downstrzam
from Plant) 300 38,200 - - 7.97 -

Apparent Plant Contribution — Nonvolatile 2tz Tritium Sr-350

At Road A Stream Loacatlons® 91 3,200 2.89
At River 10 60 30,300 2.47
* Compensated for river water used by ;pe Flant.
EEGIED \\“
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Faxiimum conceatrziions of Lotk nosvolatile beta and tritium in
rour HMile Creclk, Fen Brunch, and Stesl Creelr at Road A colncided
with fuel element dizcharge coperntions. Comparatively high levels
of rediolodine werve gbhserved in Sheel Creek as a result of the

a failed fuel element during P;13-A outage.

While the totel releases (excluding trifium) from P Area during

this oubage were high {(202.7 curies of waich 47.8 were radicnuclides
naving half livec greater than 16 Jdays), relatively small concentra-
tivons of fadioacti&ity‘dther tihan I-131 were observed in Steel Creek.
Nonvolatile beta analyses of Steel Creek samples at Road A accounted
for only 5% of the weir releases (excluding I-131 and 5-33). When,
Pe.Area welr releases were high, no cooling water was discharged to
Steel Creel, Tne nonvolatile beta activity at Road A vas higher
after cooling water was returned to Steel Creek than it was during

the pericd of highest weir activity.

The maximum alpha (1900 ppc/2) and nonvolatile beta (4400 puc/g)
ted

concentraticns in the F-Area storn cawer erfluent were aittribhu

to the A=~ILine facility; however, thie exact origin was not identiiied.

Fallout contamination from nuclewr tests was evident in river water
throughout the period. The concentration of nonvolatile bebts ac-
tivity (93 puc/e) in the river at the upstresm control lLocation
during the week ending March 13 was the highest observed since

Juiy through December 195?'(140 uuc/z maximum). Gamma Spectro-
analysis of 34 gullons of river water collected at the conbrol
location revealed photopeaks identified as.Cel4l, 144, Ru1°3;106,

and Z2r-Nbob .,

Seepage Basins

Radioactivity discharged to earthen seepage basins are compared to
the previous 6-month dischorges in the following table. Isotopic
distribution of the nonvolatile beta discharged to the F and H-Area

basins is shown in Appendix A, table 3.

SR,
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Alphs, me Honvolatile Bega, ¢ Radloiodina, - Triviuvim, ¢
Frey Frev Prey Prev

Arca Tctal Toral Total Total Total Total Total _Total
F 521 68 110.1 29.5 3.4 0.3
H 237 144 15.2 29.5 0.1 0.2
R - - 0.5 - - - 1 -
P - - 7.6 14.5 - - 34 13
L* - - 0.03 - - - 12 32
X - - - - - - - -
c - - 2.8 3.2 - - 746 1,124
3/700 20 19 0.04 .04 - - . .
Total — 778+ 231 136;27 76.74 3.5 0.9 16,601 13,066

*

103, 106 L LT
Ru™“%s3C6 5ng3 gt

1795 cuprles of tritium and 8.5 curlez

of nonvolatile beta activity

were released to the oil and chemical disposal pit In L Area. Es-
sentially all of thls eame from the G-Area heat exchanger decon-

tamination facllity.

were the major gamma emitting radionuclides

released to the P-Area seepage basin and were associated with

waste from Building 211-F and increased 242.7 evaporator opera-

Tions,

reapectively.

The maximum release of uonvoiatile. beta

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

the diversion of water from the 28l-5F delaying basin to the

systems in F Area on June 1&. This activity {primarily Ru'®’

seepage basin following the contamination of the cooling water

?’106)

was attributed to repairs to the 9.3E high activity waste evaporator
in Building 221-F. .

P

A computer program was used to determine the amcunt of tritium in-

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

calculation was based on a fission-to-tritium ratio

established by SRL, and all uranium charged to the Separations

Process from Jeanuary 7 through June 30, 1962, with the exception

T — e et

- of a smal)l number of off-Plant elements for wnich no reactor ex-




e

M

fu.
a1
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pe rimenis

Tuzil indleated wnat approximavely L0H of the tritivm chov i wonld
te evolved a5 a gos and released from —whe 201-7 stacok
iiquid volume Input ane s@epnoe rates for the ¥ oond HoAren bosing
are shown in tvhe following tadvle.
I Area H Area
Liters/T=y ,

Lt T . =800 10D z 103

Waste Inpul 10.1 x 10 3.0 x40 ,

Rain Input 0.8 % L0° 0.7 x 10~

Seepase Pate 3.0 x 10° 3.9 x 10°

Trhe racdiocactivity in Separsticns,; 700, and TNX Areas secpage basins

is shown in Appendix B, taonle 1L,

The major scurces of radioactivity released tc the Reactor Arsa
segpage basins were the handiing of Chalx River reacitor couponsnts

in P Area and the decontamination of heati exchangers in (¢ Arza.

¢

Mim - v pprern e e T e A AT e 2 DO ey oy oy
oo maximss concentrations of radicoctivity in Reactor Ares seenogs

vasin water; ooserved in C Arss basin 1, wezre as followz: alpha
50 wue/L; nenvelatile bewa, 4.3 % 109 Lu/,; and tritium, 5383 » 10Y

upe/ 5.

Ground Water

Ground water was monitored by analysis of samples cclliected from
wells surrcunding F, H, aqa R-Area seepage basius (figu: o ond €,

es
wells near F and H Areas (Z and ZW Wells, figures 7 end 3), and
wells at the burial zround {(figure ¢). fhe maxinum nonveliatile
beta concentraticn in samples coilected from the R-Area seepags
5ésin wells was 140 uuc/ﬁ in well Ci, approximaiely 2300' we
pack-filled basins 2 and 3. Analytical results of 2, ZW, and F
and H-Areca seepage basin well weter are shown in Appendix o, tables

12 and 13.

O G A
R et 4 G




PRV AP R URNA

e ke

o
-
:
o
.
.}
.
R}
i
.
1
i
i
1
H
P
P
t
1
H
1
i
.
T
: -
i
1
)
|
i
H
H
H
'
s
1
%
i
i
H
!
1
3
i
i
%
i
1
1
}
i
2
).
1
i
i
H
1.
!
¢
a
a
.
=
o

5

7!

l'?
£ OAREA
a 100 205 303
L 1 i r)
Faer
x ""_x"‘k
et mE T :
B =T ! JIi !
\]\r- _—-“""gﬁ;}ﬂk*——-?‘f:::: 2
i =T T 1 5
i Gl S A &
xﬁf"—_——:"—f 'Y T4 e
[ Ly
L 3
H ARCA

G 200 300 400

Fear

FIGURE 5.

SEEPAGE-BASIN MONITORING WELLS IN F AND H AREAS

enl 6Ccz @D3
i S|
P 200 —=
i i
N L
oce falndl
!
!\-:.-Iin 2
L N
8 AT P
AP Ol Basin & i
ecy 9 AN Basin 3
. /
Attt e enln 57
CESEE AN R
8Ch ®C2
eCl
] acd
1650 Feet ecCs
cmw
FIGURE & R-AREA SEEPAGE BASINS AND MCHITORING WELLS
|

D Backtilied Basir




B
&
ol
.
i
]
H
i
t
}
H
HE
i
'
.
N
N
"
B
r

True
) North

\
N

Cfab"-
Plont Road
— = Power Line Road
w—t—t  Roilroad

FIGURE 7.

Z-WELL LOCATIONS




i Plont Rood
— == Powor Line Foad

\ +—— Railresd

| —

FIGURE 8. Z¥' WELLS, F Ai®) H AREAS

200

430 &0 800 OG0
1 L a

Feael

»»
S Sy o8 #9 l
J o
X x¥ 5
K B Yo Y Y g— ¥ — X — Xy 4
I ]

Roga &

FIGURE 9. BURIAL GROUND WELLS

SRR B




e

"

[,

- aras den

N
\p YOS

11 of this ncenvialatile baza zetivity

241-H Tank Farm

Fervelstile Befs in Upoer Tank Varm Yells, uuc/y
HFH
Walls® Pl HP3 THE T4
Vaydimum 200 43C 70 180,000 730
fverage o4 300 52 3z,C00 330
Frevicus Aversage 30 340 116 200,000 350

Farm concrete pod, extending 10 feet below the pad. The HP wells

were the initizsl wells viich were drilled Tive feet avay from the

fown O the concrete pzad) following the loss

tenk 13 encaseneni {

- ~ v

1T R Fepale T PP
from the annulus of Tuari 16 in Sepuvenber

1260, Wells TW3 and T¥W4 wvere installed during construction of *he
2414 Uvper Tank Farm. The comparatively aligh corcentraticns in
T¥3 are due to the punping of the soill ghrinkege system from Riser
5 (T4 5-6). This punping caused ground water mcvemsnt from the
vicinity of tank lé tc the center of the system, the location of
bothi Riser S and TW3, Negligible concentrations of nonvolatile
beta activily were Cbserved in walter collectsd weekly from z pre-

existing test well in the center of the Lower Tank Farm.
Biological Specimens

1 retems {ineluding Par Pord) and stmosnreric
tfallout from nuciear tests were the primary sources of radioactivity
in terrestrisl snimals. Slightly higner nonvolatile beta concentra-

ticns in the four




- [ .
. HPM-7 P8
A &, kj
¥ - ‘ K9
% Concreie Pod -— 2
‘ — Under Tanks F
S
- N Riser Ng,
: .- e —
: “~
[} . ,/ \
ra N
/ \
{ y HFM-10
! {\ Fork 140 % o
foon L
; o/ \ - _
‘ Riser M. 5 \\- 5
! 'O 2iser Mo, 2 (©
; RENE Riser Mo HPM-1]
: 2 s R -]
: HP-3 O - . \ 1P
.‘ / ‘ : \P @ TW.4
i ) ’-" \
: \ HP.5 / Y
P Tank 1§ L
- o HPM-12
. / / .
.o T - //’/
‘ R Riser Mo. 3 e
. - O HP.8
R — i}
‘ W-s @ D M3
% T R HPy-3 HPM-2  HPM-I
; O o 3
i } 4 & Weils With 4”* Screens
¥ ’
ii ' 60 @ ‘Helis With 6'° Screens '
1
| O  Wells With 4’ Screens
3 @ Wells With 10' Screens
i
FIGURE 10. UPPER TANK FARM WELLS, 241-H
¥
]
1
]
; o
]
do_ — L _




LW

tas

et}

attributed primerily to fallout. Padiostrontium (Sraa,ao) was the
primary radionuclide in the bones, low tevel concentraticons of
radiocesium (CslST) were present in the fleshy tissues of scume
specimens. Comparative nonvolatile beta concentrations are pre-

sented in the following table.

Nonvolatile Beta in Terrestrisl Animals, upc/g (wel weight)

No, of Bone Flesh
Species Szmples Max Lvg Prev Avg Max Avg Prev Avg
Rabbit 3 75 4B 20 15 8 4
Bobcat 2 7 6 7 16 12 7
Raccoon 1 - 20 10 - 9
Deer 1 - 13 7 - 8 4

The concentrations of I~131 in the thyroid glands of these ter-
restrial animals averaged 50 uuc/g (wet weignt). Concentrations .
in the herbivore thyroids were slightly higher than those in the

carnivore thyroids.

AVIAN

Forty-taree migratory wateriowl {2 teal, 7 mallard, and 34 ring-
neck ducks) and 2 coots were collected from Par Pond during the
first three months of the period. The coots had the highest aver-
age concentrations of nonvelatile beta. They feed primarily on
animal matter and irhsbit Par Pond longer than the other waterfowl.
The predeminant isotopes in the bones were radiozine (Znes), radio-

29, 50

strontium (8r~%7"), and radiccesium (Cst342157)

. Radiozinec and
radiccesium were the primary isotopes in fleshy tissues. Except
for decreased concentrations in bones end fleshy tissues of teals,
the ronvolatile beta in these specimens approximated that fauﬁd

during the first 6 months of 1961.

SECHEH
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Horvoiatvil in Faw o monn WRLEXIUWL,

Specles Semples

Tesl 2 G

Mallard 7 2] 5 10

Ringneck S STORG 0 =7 2 =)

Coot 2 28 28 20% 21 18 20%
* Averzce of 2 specimens collected in December 1881,

4

Tre avernce [-1240 thyroic gland concentrotlion of Pe

Lo

fowl colliected in Janusry was 125 uuc/g {vet welght).
concentration, found in the thyroid gla
Radioicdine concentrations in specimens collected in Feb

March were less than 70 mdc/g (sensitivity of analysis).

nd of z tesal, was

Pond water-

The maximum

545 wuc/g.

ruzry and

The bones =nd fleshy tissues of a goose collegted from 281-3F basin

in June contained detectsble concentrations of Cet%)*%* (bone 120

137

wite/g, flesh 20 uwue/g, wet weight) and (s

- [=I=8] s + - Lo
15 wpe/g).  Sr°% concentration in fleshy tissues was
the sensitivity of analysis.

8 uke/g (wet weight).

AQUATIC

(bone 30 upc/g, flesn
less than

The cconcentrztion in the bones was

A totsl of 638 aguatic samples (452 fish, 175 aslgee samples, and

4 clams) were collected from Plant effluents and the Savannah River.

Samples from effluents were radicanalyzed for uptake of Plant-

contributed radicactivity. River samples were anzlyzed

mine rzdicmuiciide concentrations in aguatic specimens ac

to the public.

Reactor Effluent Swecimens.

collected Trom the R-Area efflusnt system (Par Pond and

Runs) and from Steel Creek te monitor radicacti

to deter-

nessibple

Fish znd algee samples were routinely

Tower Toaree

i
eollected from Lower Three Runs at L, 6, a2nd l4e-miles below Por Pond

dam helped determine effects of dilution and str

e
radicactivity on the uptake of radionuclides by fish and

SR
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Cteel Creek iz zre exposed to weste from two Peacior frens and

cdicghrontiwn (Er°°:77 ), thouzh not concemirzted significantly by
the fleshy tissues, was the primary betz emiiier ldentifled in the
bones of figh ficm Far Pond, Lowsy 'ihree Ruans, and Steel Creed.

. B B3 E} g4 P, adl3a, 127 5 N .
Badiozine (Zfl ) and radlocesium (C.J b ) were the precomlnant
gammz emitiers in the bones znd fleshy tissues, respectively.
However, the dominance and magnitude of specifiic nueclides in fish
tissues varied significantly between sample Iocationz as shown in

the following table.

Radionuclides in Bffluent Fisn, mue/g (wet weisht)

5pr39,%0 5207 Zn65
Max Avg Prev Avg Max Avg Prev ivi lHax Avg Prev Avg

Par Pond

Bone «5 30 30 20 1z 13 11 73 63

Flesh * * * 45 35 20 25 20 13
Lower T%ree Runs

sne 529 25 Ele) 2E 1 i3 30 >

Flesh * * * A5 25 . * . b
Steel Creek

2ene 40 0 e 12 ] i 4L 28BS 70

glesh * * * his] 10 3 40 20 19

* TLess than sensitivity of analysis.

)

Algue ie routinely monitored because it hae a high sorpticn for

al

radiozctivity and ig an important link in the food chain of fizh
and mzn. Since algse concenftrate radicactivity from the water
by factors up to 104, they are goocd gualitative indicatorss of the
radioruclide content of water. Large algee samples (5 to 30 grams
dry weight) were collected weekly in May and June -for gomms spec-
trometry and radicsitrontium analyses. Fesults are shown in the

follovwing table.

' LECTET
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Redionuclides din Zidl o=

Isotope
Costi, +=* 240 315
cr=t cO0 380 =15
Fuses, =m0 500 285 135 50
cste7 350 P30 50 5
Y r-Kb7 435 240 45 20
kn~"™ 270 150 * #
7n° 1300 730 * *
Fe ®/Co®Y 515 200 % % 230 135
Ba-Lal®® 285 70 * * 1550 655
5r8%,907" 96 55 20 15 80 50

* TLess than sensitivity of analysis.
** Determined by radiochemical analysis.

Savannsh River Suecimens. Nuclear tests fallout caused nonvolatile

beta concenirations in river algse collectzd z2beove and below the

de sl 7 -

Plant site o be twice as hizn zs during the previous pzriod.

Nonvolatile Beta in River Algme, utic/g (dry weight)

River Location Samples Max AV Prev Avg
3 Miles Above Plant 17 2C5 100 40
Steel Creek 19 1020 135 450
10 Miles Below FPlani 19 315 135 65

The uptake of radicactiviiy by river fish collected above, ac-
jacent to, 2nd below the Plant site was generally confined tc low
level conecentrations of radiostrontium (SrBE:QO) in the bones.
There was no significant concentration of radicstrontium in fleshy
tissues. /Mn occasional fish contained trace concentrations of

Ce-137 in the fleshy tissues.

Nonvolatile Batz in River Fish, uue/z (wet weighti)

__Bone _ Flesh
Location Sampiles Max Avg Frev Aavg Max Avg Prev Avg
3 Miles Avove Plant 20 28 16 8 8 4 4 "
Steel Creek 23 72 20 290 0 6 B
10 Miles Below Plant 13 35 14 13 65 S 4

spoE
TR 5y
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Chemical Quality Of Water

Savannak: River

Water cuality upstiream (Location 2) and downstream (location 10)
from “he Plant ic showm in the following teble. ALl dato excert
those for dissolved oxygen end BOD represent the average anslyses
of water samples collected weekly. The dissolved oxygen and BOD
values reflect the average of weekly determinations of oxygen at
the time of collection. The data indicate that SKP operationg have

no effect on the chemical quality of the river.

Savannah River Chemical Quelity of Water

Upstream Downstrea:
Max Min Avg Max Min Avg
Color, APHA 55 15 34 s0 15 33
pii 7.4 6.8 7.1 8.0 8.8 7.1
Methyl Orange, ppm CaCCsz 19 11 18 50 12 17
Dissolved Oxygen, ppm 12.4 7.7 9.6 1l.2 6 7. 9.1
Sulfide, prm & <0.2 <3.2 <0.2 <0.2 <0.2 <0.2
Haréness, ppm CaCGa 17 10 13 16 9 13
Conduectivity, mmhcs 55 5 47 55 40 4.7
©DS, ppm 50 20 38 £9 11 38
BOD, ppm 1.8 0] 0.7 1.7 0 0.5
Lignin, ppm 5.6 0.7 3.6 T.0 2.2 3.8
Total Iron, ppm Fe 1.9 0.8 1.0 1. 0.8 .0
Chloride, ppm Cl 4.2 0.8 2.8 4.8 1.1 2.3
Nitrite, ppm N C.004 0.G0L 0.002 0.025 0.001 0.003
Nitrate, ppm N 0,08 0.02 G.04 0.09 0.02 0.04
Sulfate, ppm SO4 3.1 <2.0 <2.0 3.0 <2.0 <2.0
Phasphate, ppm FO4 29.4 <0.3 4.8 23.5 <0.3 5.2
Surfactant, ppm 0.04 <0.02 <0.02 . 0.03 <0.02 <pr02
= SR
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Lower Three Runs

Because Lower Turce

zoation v Food & is
o K] Tt G ey ey A 27 54 = -7 &y R 2T e
half mile cownstresm Jrown the afTluent ol & wool scouring wvlant, =

contrcl location wes establisned thres miles ups

ke
The chemical ¢uslity cf the wster 2t these two locations is shown

in the fcllowing table. The datz indicate that the mill effluent
had no siguificent effect on chemiczl guzlily of ILower Three Runs

water. However, zguatic insect copllecticns zbove and below the
i

mill effluent continue 4o indicaie a deure

-3 dncect population

[ 4}]
T
[{\d

dowmstresr Irom tie mill.

Lower Threse Runs
Chemlcal Qualilty c<f Water
Above M111l Efiliuent Below M111 Bffliusnt
lax Min Avg Max Fin Avg
Color, APHA &0 20 35 €0 20 36

pH 7.0 7.2 7.5 g,

-
J
[t}
~J
o

W
o
)
™

-
N

Mathyl Orange, ppm CaCO; 31 15 24

H
no
I
gl
&0
o
o

Dissoived Oxyzen, pon 12,6 6.2 8.5

Sulfide. ppm 8§ <0, 2 <0.,2 <02

Al
L]
»
{*\,
ny
A
[
o

Hardness, ppm Cilils 33 10 24 53 _E z
Conduetivity, wshos 7z 44 jalz] 76 43 61

TDS. ppn 60 18 42 AR 21 43

30D, ppm 1.3 O 0.6 1.2 o) 0.3

Lignin, ppm 7.9 2.5 4.4 8.1 z.4d ALA
Tot.z2l Iron, ppm Fa 1.0 0.2 0.5 1.7 0.2 G.7

Chloride, ppm Cl 2.6 0.5

]
()]
(o]
o
S
(|
=
o~

Hitvite, ppa N 0.003  0.002 0.002 0.003%  0.002 Q.

Q
=]
i

()

e

Nitrate, ppm W 0.0% 0.02 0.03 Q.04 G.02 0.

Sulfate, ppm S0, <2.0 <2.0 <2.0 z.5 <z.0 “2,

o O

Fncsphate. ppm PO 16,4 <0.3 3.0 9.8 <.3 5.

Surfactant, ppm <0.02 <0.02 <0.02 0.04 <G.C2 <0,

=]
o
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under cortitions of kigh and normal flows. vespectively. River
water tempersiurss were nigner on June 13 than on April 4. Tae

stream not adversely affected by pollution. The Spirit (reek data
reflect oxygen content of a thin layer of undiluted creex water,
sampled 100 yards downstream from the mouth of Spirvit Crzek. Thrse
hundred yards downstresm, the oxygen content of the cresk and river
water mixture was normal. .River water cxygen content during both
periods was slightly depressed adjecent 1o the Plant due to in-
creased waeter itemperatures. Seampling locations are shown in

figure 11.

Water Temp, Dissolved Uxygen,
o

. ppin % Sztursiicn

Location ija B/15 afe 5715 [T
Butler Creek 15 18 10.4 7.9 38 83
Spirit Cresk 13 15 4.7 4.4 L& a7
Silver Bluff 13 18 10.4 8.4 98 88
Gray's Landing 13 18 10.4 8.1 gse 85
SR 2 14 18 1C.1 8.2 g7 86
Hancock Landing l4 19 9.3 7.5 89 80
Criffin's Lardin 12 20 9.3 7.5 a8 g2
Brigham's Landing 13 20 .0 7.5 85 g2
Steel Creek 132 25 9.0 6.7 85 &0
Iittle Hell Landing 18 27 7.1 7.8 . 75 91
Iower Three Buns 14 23 8.5 7.1 gz 82
Jochnson's landing 14 23 8.3 7.1 20 82
U, S, 301 14 23 9.0 7.1 B7 g2
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Observations incdicete an zbundzace of aguelic organisn in tiie
lower reacnes of the effluent streame snd in tne Sezvannzn Piver.
Dissclved Oxypen., pom Percent Saturstion
Ef7lvent Min Avg Prov AVE iin Avg  Irev Avg
Upper Three Runs 7.8 .3 8.8 78 214 91
Four Mile Creek 4.5 i 7 78 Q g1

Pen Brancn
Steel Creek

Lower Three Runs

4.7
4.8
2.8
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< 5. Padiosetivity in milk . . . . .
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) 7.  Radipectivity irn Public Drirking Wetex
8. PRadicacltivity in Plant Stresm WQtér
9. Redloactivity in Flant Streom Mud .
10. Radiocactiviiy in Savannah River Water
11. Radicactivity in Seepage Basin Water
12. Radiocactivity in Ground Water . .
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Januery
Fobruary
March
April
Hay ‘

June

Total - 10,3

January
February
karen
April
May

June

Fotal

Tahle 1.

RADTOACTIVE RELEASES

Separations Ayess Stuck Releasas

flyha, ~ - Radipipdine, Triiium,
g e Celtirif4 oopnl ne curins
1.3 464 4.6 58 g7 -
1. 103 3.2 122 16 -
l.2 €0 0.4 4.2 0.5 2.6 . 68 . 4 -
1.1 53 0.5 5.4 0.7 2.6 62 58 -
2.3 + D04 2.2 .z 1.0 6.6 525 514 -
3.3 (% 2.7 8.1 0.6 10.6 685 1707 -
14.3.35 6.8 44.0 3.9 30.4 1520 2832 -
Q.3 7.3 0.6 .7 0.5 5.6 14.7 1034 &4C, 300
] 5.2 .2 1.k 3 2.4 5.4 831 45,500
.2 3.4 2 1.0 W5 1.6 6.9 1096 31,500
.2 1.8 .2 0.9 4 3.6 6.9 1253 153,003
.2 3.2 W3 1.5 .8 2.6 8.4 148 42,700
G.4 1.5 0.2 0.4 0.6 a.4 11.3 111 52,300
- 1.6 . 22.4* X.7 5.6 3.3 244 57.4 4471 20,500+
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Jenuary
Febraary
March
April
may

June

Total =

sEavary
Tebruery
Nareh
April
May
June

Totel -

Janaary

February

¥arch
sredl
By
Jurne

Yotal =

Jsnuary
Fetruary
March
April
May
June

Total
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Table 2. Reactor Aress Diszssesmbly basin curies
IRULATOE
Lttt gt 8% Toyar  nt? Ba-ln® Tetnl Trittus
Areg |

0.40 351 0.13 0.26 0.3 0.08 0.15  0.5% - 6.18 - 2,20 1.l 0.18 1.6l 147
A5 7.59 i3 35 .07 .3 A3 0.4 13,20 23.54 9.6 2.59  0.55 a2 3.3 4z
A7 5.20 .13 L2110 .37 .26 0.57 10,55 16.93 - 1.3 .2 .07 .77 LT
24 ' 5.27 A 46 143 .2a 1 1.0 7.0 16.3% 001 Q. .78 .24 1.68 287
- 0.64 .05 14 0.32 .03 3% 0.6 1.53 3.61 - - .Q7 - g.07 110

241 0.2 - 0,08 1.02 0.18 0.22 0.7 0.73 3 - 0.63 0.0 0.04 .68 518

5.77 22,52  0.59 1,53 5.5 l.27 2,09 4.07 83,56  TL,08 0.08  4.90  2.65 1.2t §.36  ecfl

(P area ]

0.05  1.35  0.03 0.02  0.23 0.09 0.67 0.5 11.2¢ 13,36 0.64 151 0,2 0.1 237 2076
02 0,50 .03 .08 A5 .1 .07 30 0.56 .02 - 0.1 6.03 0.0 R 32
20 L.e7 .01 B .53 .8l .23 44 0.86 .66 - 0.11 - 0.02 9.13 N

0.06  5.89  0.05 0.1¢  0.2¢ 0.15 0.25 0.6 10,60 17.43 0,15 7.8 0.54 0.07 8.9 1345

8,72 3,23 3Tt 7.62  1.50 .97 9.65 3,43 7.03 48.80 - 31.31 75,43 50.08  15¢.83 izt

0.65 11.89 Q.12 0.11  0.50 0.17 0.35  0.44  7.18 2152 - 2.2 0.27 .12 2.1 1117

9.0 26,23 3,99 8.3% 3.4 5.30 10.66  5.41 36,92 101.70 0,13 43.48 74,69 5043 166.77 4751

—

0.03 0.10 0.3 0.05  0.10  0.04 0.10  0.16 - 0.60 - 0.17 - o.02 0.1¢ b3
20 &.i4 LGa .20 21 .24 .49 10 d1.49 52,00 0.aS 1 0.5 .66 1.5 23n
-] .47 Q2 A2 W13 .19 .08 O 1.6¢ 2.5 - B3 .0i .03 3..8 £3
- .16 L04 .16 .25 .08 .04 15 1.50 2,39 - .05 - .01 .08 g4
- 10 0.04 .08 10 .08 0,05 03 04 .00 - i .08 .01 os . A

Q.02 .03 - .01 Q.15 0,05 - 0.04 G.43 1.3 - 2.5 «.03 0.CY (a4 po}

Q.l‘; 7.90 ©.18 .52 1.0% 9.70 V.70 9.5 aD.5% L9717 .26 0,835 kYN % ©.74 2.56 3400

K Area

6,00  0.28  0.03 0.06 0.23 0.08 0,03 0.7 - Q.92 - 0,05 0.0l 0.05 0.11 4
0.0L 0.07 02 .08 .03 W10 ¢.05 2 Q.07 0.51 - Q.32 - G3 .15 11
1.46 5.92 .28 .41 .64 t.24 1.11 .26 43.20 55.52 0.13 1.3% 1.22 27 3.51 id4s

0.05  0.08 .06 .16 32 .10 6,16  0.20 2.4l 3.80 - 2,07 0.0L .65 2.13 A5
- 0.22 .06 .13 AL .6 .29  2.70  0.45 1z - 0.01  0.04 0.01 9.04 w4
1.66 2,50  0.09 0.25  0.60 0.08 0.72  0.55 S6.45 62.31 0.03  3.9% 0,59 1.0 5.76 8Nl
3.19 9.37 0.54 1.11 1.99 ¢.66 2.56 4.08 1l02.58 125.88 .16 5.63 1.97 1.96 9.92 2646

. l C Area l
H

0.04  2.32  0.05 0.10  0.24 ' 0.06 0.02 © 6.05 9,91 12.72 ©0.10 019  0.14 0.04 0.4 1933
.02 0.83 .01 a1 .27 .1 .05 .19 0.45 2.0 - 63 0.0 .o 2.11 7
- 17.06 L3 24 .89 ..30 .03 .04 B-SSl 27.20 04 26 1.00 01 1,36 1763
- 5.66 .04 .17 56 .22 . .05 .12‘ B8.37 .15..19 - 20 0.53 .08 0,73 1851
- 2,91 L.oe 10 0.4e .10 .08 A3 0,89 .67 - 03 gz .ol 0.26 o4
0.0 7,38 - 0.04+ 1.38  0.29 0.08  6.23 12,81 21.50 ©0.02 0.8%  0.05 .11 0.71 1987
015 3.6 0.2 0.76  3.78  1.08 9.3 0.76 40.18  B83.3% 0.6  1.28  1.95 0.3 30 TeR0

L]
e e
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Table

fiphs,
me

Jenuary 80.0
February 57:9
‘March 204.3
April ) 6L.8
May 51.8
June 56.9 )
Total —+ 520.7 .
Jaouary 120.1
February 45.7
March 30.6
April 6.6
Moy 17.3
June 7.0
Total — 237.3

APPENDIX A

3, Separaticons Arca Deleases to Ssepage Pasins 5‘
Honvelatile Heta, eiries Fediolodine, Tritiws, ,

§r%  gal24,I0V ppled 244 5,103,208 g B5 mgeg) o ¢ i
- —— t

[ ¥ Area ;

i

.08 0.70 1.38 2.33 z.22 8.77 0.24 :
Ne: 0.87 0.13 #.0L 0.70 10.59 .03 :
.19 9,51 .75 9,78 0.83 21,06 .20 }
.14 10.69 .45 g.87 1.20 P2,z 0.02 i
.04 6.46 . 1z2.71 1.18 20,39 1.11 §
0.08 8.64 0.24 17.81 2.45 29.06 1.80 . ;
0.61 26.67 2.95 51.17 B.71 13.0.11 5.43 : ;
i 1
I H Area l \ % |

{

0.08 0.88 0.12 0.27 0.82 1.87 0.02 :
.18 2.43 48 0.53 .60 4.20 .05 ' i
.06 0.60 .23 0.42 .58 1.85 .0 |
05 .12 .08 3.45 .20, 4.2 - i
0 .43 i 1.48 .36 2.35 .01 i ‘
0.02 0 0.04 0.35 0.0 5,74 g.o1 ;
0.41 5.01 1.00 6.50 2,31 15,23 0.10 i
{

i

i

;

i

!

‘ |

1

i

‘ i

{

N t

]

1

; i

' f

SXGRE ;




e VR g A R g -k ek & R e d on P 14k m R b b

el S Pie ade b a2

I

Logstion

P Ares
H Area
100 Arez

Talotha (Gatehouse
Williston
Getehouse
Dunbarton Fire
Tower

400 Aren

Aixen Alzport

Green Pond Churceh

Military Pecrea-
tion Site
Jackson

Aiken State Park

Highway 301

Columbiz, S. C.
Greenville, 3. C.
Macon, Ga.
Savannah, Ga.

CiE .5
AFPPENDIX B
EIVIRCMMEITTAL RADIOACTIVITY
Table 1. Redioactivity in air. wuc/m®
Alpha Filterznle Bete FaGicicdine Tritium
rrev Prev rrev Prev
Max Ave AV Mex  Avg  Avg Moy, Ave  Ave Max Avg g
18 14 a 5.8 3.9 3.7 25 .97 .15 1850 600 650
20 1C o) 6.0 3.2 3.5 L35 .08 .e8 8400 1400 10,400
14 7 ) 5.6 3.7 3.5 21 .08 .14 630 220 280
15 5 5 6.8 4.2 4.2 .02 * .15 2070 340 10
16 2] 6 6.1 3.3 3.8 .18 .04 418 780 330 3680
15 8 5 1l0.8 4.1 3.8 A2 * .28 11090 310 230
18 10 6 5.6 3.7 3.2 L35 .06 L1 940 27G 270
20 2] 7 8.2 3.7 a.4 .14 ,04 .23 400 120 130
17 2} 7 7.9 4.0 3.8 A .04 .20 400 100 20
17 8 <] .1 4.0 3.% e * A0 180 80 129
= 1.0 K 5. 3.7 3.3 09 * 41 <A i 80
18 3] S 9.9 4.0 3.2 .58 .08 .24 1as 180 180
21 2 > 6.9 5.8 3.5 .2 L0415 370 1ec 110
17 3 5 9.9 4.1 I.g D RS S R NKls} 110 100
1% a g 5.0 3.8 3.2 4T .07 .30 510 3an 20
8 10 g 6.1 3.8 3.1 14 .0s .03 1210 230 210
18 8 S 6.0 3.8 3.7 .20 *® WL 540 240 220
17 8 3] 5.1 3.5 3.2 .04 * .08 780 260 220
13 7 5] 7.7 3.9 3.4 25 07 2L 520 110 10C
14 7 ] 5.6 3.5 5.8 W15 * .08 540 1iQ 2
21 11 10 6.5 4.2 4.2 03 * - - - -
29 a [} 7.1 4.0 1.7 A1 * - - - -
20 g 8 7.3 3.8 3.7 05 .04 - - - -
15 1z 8 6.9 3.9 5.5 LI - - - -
* Less than sensitivity of analysis.
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Teole 2. Gmuaa Soal cion Levels
Dose Rate, mr/24 n
Avg Prev ivg

P ires 0.06 C.0%
g Area .65 .58
R Area .55 D
P Area .50 .38
L Area .55 AP
K srea ST AT
C Area 50 41
TC Area .58 T
300/70C Area .66 .45
Talatna CGatehouse JAG L350
Willistor Catshouse A1 .32
Dunvarton Fire Tower LAQ .37
400 Ares .57 .49

- Green Pond Church .42 .33
Military Pecrestion Site .39 34
Jackson 24 =3l
Alken Airyvort .40 .28
1lendzle .09 AL
Waynesbore .52 A6
Bush Field AL .40
Langley . 35 34
Williston 41 .2
Barnwell .25 .33
Qardis .33 L3
Adken Stale Park .33 .54
Highway 2C1L 0.46 0.46
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Tepls 5, Reddosebivi s in Fainweier, uiic/l
2
j N
Avhz Radioicdine Teivium*
Proy Prev Prev
incstion Max .Avg AVp Max Ve Avg Ay avg Avg
P Area 1.2 Q0.2 0.2 533 GE0 - 25 20 21 160 54 88
H Area 5.5 .3 ¥ 4000 130C 830 33 i 15 g5¢c 120 130
. 700 1.8 32 4 4300 1400 640 68 18 13 isc 20 - g
: Talat 1,4 d ! 2800 L3Cy S7C g5 Lli& 1 84 12 13
Willis
Gatenouse .07 S WA 3800 1200 <90 20 en gz 24 11 22
Dunoarton Fire
Towsy l.a W3 ot 2700 1400 530 170 jAe] 27 120 22 30
404 Aren l.a .5 Lo 200 1500 <%0 43 L: 13 SC 15 16
, : Aiken Airport 1.3 L .2 2800 1300 550 44 135 20 22 & 5
: Alerdale Q.7 .3 - 2600 1230 230 57 16 17 15 5 3
et Wayneshoro 0.8 NG NG 3500 1300 4E£9 53 15 1le 20 5 5
Langl.ey 1.6 4 .9 009 1300 670 0 1 2L 57 g S
* Williszoon 1.4 - ) 35000 1300 480 80- 22 25 21 3 5
— Barnwell 1.3 ) .1 100 1430 220 39 13 21 180 14 S
. Sardis 1.1 .5 5 oBCD  1LEC6 150 38 1z 15 21 [ 5
: Bush rield 1.1 LE .2 2500 L300 ZCO 85 25 28 16 7 g
: Aiken State Park 1.1 .5 .2 2500 1Z07 D30 6l 21 1g 5 7 15
i Highwey 301 c.8 .2 .4 3500 1EC0 480 g2 20 21 15 5 4
; Green Pond Chureh 1.8 .5 .6 2700 1100 SLO 7713 47 o 14 18
H Militory FRecrea-
: tion Site 1.2 2 .3 43CGD 1100 780 &7 2% 22 62 14 10
: Jackson 0.7 0.3 0.3 2600 1400 560 1CH 22 6 21 g 13
'; * Multiply oy L0%.
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APPENTIY =2
Tzble 4. Ra’loactivity in Vegstoticn, cﬁg
Alpha tonvolzatile Bein Fzdioiodine
Prev Prev rrov
Locatlion Max Avg Avg My Avg Avg o Hax AV AVE
F Aréa
{at 1 mile radius) €. 0.3 0.1 1100 320 253 8 6 3
H Area
"{at 1 mile r=dius) B .3 L1 1100 510 50 12 7 z
Plant Perimeter .9 .2 .1 1000 230 77 12 7 4
25 Mile FRadius 0.8 0.2 0,1 1800 320 77 10 7 3
Table 5. Radioactivity in Milk, pec/s
Radioiocdine Tritium
Max Avg Prev -Avg Max Avg Prev Avg
Faxm Cow
Pleasant Mount 52 10 210 10,000 5000 *
Snelling 51 15 88 14,300 8000 6000
Talatha 22 g 130 8,000 6000 5000
Dairy
Aiken 30 8 80 12,000 4000 *
Allendale 12 6 - 11,000, 40CCC -
Barnwell 43 9 - 2,000 4000 -
North Augusta 17 7 54 9,000 4000 4000
Waynesboro, Ga. 30 7 - 11,000 4000 -
Williston 9 6 - 10,000 40900 -
sro° in Milk (average), vue/f
Pebruary  March April tay Jurne
Farm Cow 29 8 55 85 5E
Small Dairy 12 16 2l 21 13
Major Distributeor 16 17 21 24 19

¥ Less than sensitivity or
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APFENDIX B
Table 6. BRadicactivity in Plent Drinking Water, uuc/2
Alphsa Nonvolatile Beta

Prev Prev

Ioecetion Max Avg fvg Max Avg Avg

F Area 14 7.4 5.7 35 23 20
H Area 8.0 5.9 7.1 27 18 21
3/700 Area 1.6 1.0 1.2 14 5
400 Area 2.5 1.8 1.4 32 14 10
CMX 3.7 1.8 1.0 i6 10 11
Pump House 1 1.0 0.7 0.3 8 5 14
Pump House 2 0.6 0.5 0.6 6 4 7
R Area Q.7 0.4 0.3 12 3 5
P 1.0 0.7 .8 14 7 6
L 0.3 * * 3 16 5
K 0.3 0.2 0.3 37 16 5
C 0.4 0.2 0.2 24 17 7
Par Pond - Pump House 0.5 0.3 Q.2 9 5 "9
TC Area 8.7 3.9 4.4 22 13 14
Classificaticn Yards 1.2 c.9 0.9 8 5 S
Centrazl Enops Q.13 0.5 Q.8 7 3 4&
Barricade 1 1.9 1.2 1.4 10 8 13
2 37 32 34 69 55 50

3 0.4 C.4 0.2 8 7 4

4 4.0 4.0 4.0 13 12 8

5 * * * 10 7 *

Robbins Station 0.5 0.4 G.4 10 8 4
Donora Station Well 0.4 0.2 0.4 11 4 s

* Less than sensitivity of analysis.
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. 4 Table: 7 Redipmetdvity fdn Tubiie Srinkirg Yoter, o/l
____Alwphe Nonvolaetiis Beta
5 ' Przv Prav
’ Iceation 2 Ay A lab) iz ATg
! Allendale 0.2 % * 15 5 4
i Sardis 0.2 ¥ ® 12 ) S
| Waynesborc 0.2 * * 37 18 8
3 Augucsta . C.3 * 0.2 15 11 7
: North Augusta 0.4 0.2 0.2 17 13 g
i .
| Clearwaber 0.5 G.2 0.2 2z 14 8
| Bath , 4,3 3.4 2.3 17 12 10
' Langley 2.1 2.0 1l.% 17 11 S
i Jackson 6.5 4.8 4.2 38 16 15
E New Ellenton 1.7 0.9 Q.7 13 5 8
| Aiken 3.8 2.8 2.0 12 8 8
) Williston 2.3 1.4 1.6 18 10 3
3 Blackville 0.8 0.3 0.2 11 5 5
| Barnwell 0.5 0.2 0.2 15 8 7
H
g * Less than sensitivity of analysis.
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‘_;irzs Urenen - LJpper Jaroe Muns }
1 Centrol 8.2 2.2 z 120 i 10 - - -
2 F-Arex Stom Gewer 1830 112 1z 4400 LD &Eu - - -
3 700-Area Efflvent 13030 140 48 200 450 130 24 4 4
4 IO0-Area Efflusnt 00 2680 130 1130 4RO 430 - - -
5 Fual ¢ 4.0 1.2 1 1235 a7 5 - - -
5 HWOTR Zffluent, U Arcz 17 2.8 - 'n"u' e - - - -
7 BRozd A 2.1 2.9 2.5 g2 ez T 1z S 5
‘ Feur ¥ile Creek
§ F-Area Effluent 17.2 3.7 6.7 4400 1200 34C0 34 8 1l
He-Areca Iffluent 2.8 1.2 1.4 20 45 53 310 180 IIo
10 Ioed © 2. 3.7 0.8 £X0 €8 130 300 202 -
11 Poad A G.6 Q.3 0.3 L0 120 230 380 48 10
Pen Branch
12 Foad A 0.6 e Q.2 5700 540 120 ] 5 52
13 Road A 0.5 3.2 0.3 1209 2i0 160 288 63 o8
rav Pond B
15 Fump House' 0.4 e .1 B0 140 74 20 10 SU
16 P-Aren Cooling Weter 0.5 3.2 .2 130 142 73 %2 83 15
17 Priterson’s Mald ey 81 g2 58 45
18 Boad A <0 27 52 34 24
Padiciodine Fadiestrontium _ Poadiceesium
Frev Brev Frav
Tocation Mag Avg Avg e AV forg Ave AVE
[P S——
i Four Mils Creecn
F-Area Effluent - - - 47 24 180 1000 120 &
Foad. 29 e s - - - - - -
Road A 17 - - 20 8 21 47 1z k]
fosd A 220 21 b 229 25 20 32 e 13
Steel Creck
fosd A 3020 190 L 110 26 18 58 c6 1¢
I Par Pond l
Pump House - - - 110 23 5 42 29 19
P-Aren Coyling ‘.ater - - - - - - - -
[ Lover Thren Ruds
Pattersen's Mill - - - 25 i2 7 &5 22 15
Road A - - - 20 11 5 28 11 7

4 paltiply tritium velues by 107,

*+ Tess than sensitivity of analysis.

t 3-month average.
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APPENDIX B
Table 9. Jwudicactivity in Plant Streem Mud, Mec/g
Algha Nonvolatile Beta
rrev Prev
Iocafion Mex Avz  Avg  Max  Avg  Avg
Upper Three Runs J
Control 1.8 0.5 0.5 18 8 7
F-Area Storm Zewer 2.0 1.0 0.8 840 300 250
700-Area Effluent 20.4% 4,1% B8l1* 180 80 24
300~Area Effluent 13.0% 2.,56% g5% 143G 55 39
Road C 2.8 0.8 0.9 44 13 9
HWCTR Effluent, U Area 1.0 0.3 - 1l 5 -
Road A 0.8 0.4 0.5 15 6 7
Four Mile Creek
F-Area Effluent 2.2 0.5 0.5 400 130 Z00
HeArea Effluent 0.6 0.3 C.2 18 8 8
Road C c.a 0.4 G.2 110 31 a8
Road A 1.3 0.8 0.8 82 20 49
Lgfen Erancn
Road A 0.8 0.3 0.3 28 1z 22
Steel Creek
Foad A 1.0 0.7 0.8 74 26 33
Par Pond
R-Area Effluent 0.7 .2 0.4 26 9 15
Pump House 0.3 *% 0.2 1L 6 4
P-Ares Cooling Water Effluent 0.7 0.4 0.4 30 17 &
Lower Three Runs
Patterson's Mill 0.7 0.3 0.3 11 7 5
Road A 0.6 0.2 0.2 10 6 4

* TBP extractable alpha.

*¥% Less than sensitivity of analysis.
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Teble 10 sdloaevivity In oo e yaTer o
Aluna monvolatils Triviun
rrey Prev
Locatvion lhax A s Max AVE e Vi AV

e 0.9 0.2 0.2 5% 0 8 9,000 2000 3,000

= 1.0 e .2 72 30 7 - - -

5 0.4 .2 = 210 37 15 - - -

3] .7 2 2 280 G2 &5 - - -

g .8 .2 .2 g7 52 o3 - - -
10 . e .2 .2 150 52 28 20,500 8000 14,000
11 6.9 0.2 C.3 160 48 28 23,000 9CCO 15,000

Radiolodine Radiostrontium Radiocesium

Prev Prev Prev

Location Max Avg Avg Max Avg  Avg Max Avg  Avg
2 - - - - - - v - -
8 - - - 24 3 * 13 5 *
9 - - - 2o 9 * iz 4 #*
10 130 11 * 18 7 * 19 3 *
1L - - - 14 7 * 10 5 *

Radioactivity in Biver Mud, uic/g

TBP Extractavle Aliha Nonvolatile Eeta
' Prev Prev
Location Max Avg Avgr Max . Avg Avg,

-

H = Ok A

MMM NN
oOHMDWOoOWOm
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29
89
40
35
25
42
156

18
21
23
18
15
20

6

* Less than sensitivity of analysis.,

15
14

1
o

15
13
15

7




Basin

o,

Altha

APPERDIN B

Radigactivity in Seevoge 3o

e 3

Ll "!}ﬂ
e mi

Moz

16.5
i6.8

8.5

1.0
1.2

0.2

1.2

# less than sensitivity of analysis.
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APPENDLIX B

Radiozctivity in Ground Water, uuc/i

Tritium in Ground Water, wuc/ml

Alpha tionvolatile Tote
wWell Prev FrTey
1 P-4 Mg 37 Avg

hA 0.6 0.8 5 7
2 Q.8 4 15 10
3 1.0 -] -]
4 1.0 .7 11 8
S 0.4 6 12 7
& .6 .3 T 7
7 .2 ! -4 T
8 % o 7 5
-] 1 .2 7 *
10 0.4 2.7 3} 11
Burm
Max  Avg fox AR
1 c.2 0.4 0.2 14 9 ]
2 0.5 .2 3 10 8 u
3 0.4 -] .2 17 7 7
4 1.3 .7 " 11 a 10
5 0.7 -] -2 2 8 &
B 0.8 2 .3 46 12 13
ki 9.2 W1 .2 26 13 9
8 1.4 7 o7 20 3 pi
9 0.8 5 0.5 18 1
12 l.2 0.7 - 29 12 -
18 3.8 2.4 - 33 13 -

Well

w o ~N o,

LR L I

Z Wells. W Wells Burial Ground Wells
Prev Frev Prev
307 Ave YT avs Max  Ave Avg
8 17 * 16 4 . [
15 22 * 12 5 - *
670 k2S 25 46 7 * .
bl hd 28 58 170 150 220
okl LA &2 95 25 22 32
b b 9 S 8 * 9
bt e 12 150 4 * 4
37 36 * 17 38 14 45
16 19 130 L] 5 - *
e - 25 B4
28 44
27 35 8 * S
: »
- .
70 94
- L3
+* *
20 7 20

L

-

L]

" % Less -than sensitivity of anelysis

v# Water sample unchtainable,
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Taple 13. Radioactivity in F and H-Area
Seepaege BasinWells, uuc/liter
Alphz KNonvplatile Peta Radigstrontium Tritium*
Distance from Prev Prev Prev orev
Bzsin, It Max Avg Avg Max Avg AVE Max ATE Avg Hax  Avg  Avg
F Area

34 3300 230 780 I00,000 100,000 83,000 67,000 23,000 6,200 50 47 37
5 1.5 0.8 0.4 190 140 200 - - - 44 25 38
28 0.7 0.4 C.4 290 280 420 - - - 64 53 s
13 0.4 0.2 c.2 1,100 230 480 - - - 5S4 50 1lo
24 0.5 0.4 1.6 2,800 2,200 2,1C0 - - - 80 59 61
€ seo ARl €60 90,000 63,000 77,000 41,000 20,000 22,060 120 &8  1io
46 750 470 620 61,000 27,000 120,000 42,000 14,000 43,000 76 37 85
63 1.0 0.8 0.8 7% 50 il - - - 10 ] ]
150 0.8 0.6 0.5 35 17 11 - - - & 2 4
9 7800 4200 380 53,000 41,000 450,000 53,000 22,000 130,000 10 75 71
9 1.8 1.2 T.L 240 119 8 - - - 23 14 8
28 8000 4600 120 53,000 40,000 160,000 33,000 20,000 22,0C0 100 T& 13

S8 1300 350 - 310,000 180,0C0 - 29,3C0 21,000 - 100 63 -

‘ d Area._l
24 119 50 32 15,000 5,400 9,500 - - - 25 12 24
25 0.7 0.9 0.4 1,3¢0 270 58 - - - 53 [} 65
15 6.0 4.0 2.0 40,000 15,000 12,200 - - - 150 140 130
45 1.3 0.8 0.4 180 100 R - - - 5 3 2
13 1300 422 310 280,000 84,000 190,900 3,660 1,000 83,002 180 130 183
3.2 1.1 0.3 400 150 120 - - - 75 &3 12
123 0.5 0.3 0.4 as 50 55 - - - 1z 6 2
b1 0.3 0.1 . 380 120 ilo - - - 19 17 el
8 0.5 0.2 0.2 420 110, 38 - - - 13 iz 15
15 0.3 0.1 0.2 110 T3 72 - - - 1z 11 ic
9 0.3 0.2 * 150 % 130 - - - 35 i3 1A
500 4.2 2.5 2.5 41C 170 170 is0 130 28 =7 42 49
* Wells in perched vater table. '

¥ Multiply

tritium values by 10%.



