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‘Abstract 7

Radicactivity in the Plant environe was measured during the six-
month period ending June 30, 1961. Releases of alpha emitters, non-
volatile beta emitters, and tritium to effluent streams increased,
while such releases to the atmosphere decreased, Radioiodine re-
leased to the atmosphers - the highest six-montu {otal observed
since 1957 - was atiributed almost entirely to that released from
the Building 291-F stack. '
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Introduction

Under a program established by the Du Pont Ceompany in June 1951,

the Savannan River Plant site and surrounding region are system-
atically monitored Tor radicactivitv. The environmental monitoring
program accumulates infcermation that is useful both as a measure of
the effectivensss of Plant controls and as an awnthoritative record
of environmental conditions. This report, covering the period from
January througn June 1981, is one of a series of reports relating

to the environmental monitoring program,

Data Reporting

Survey data were averaged for the six-month pericd and compared with
the previous six-month averages ("Health Physics Regional Menitoring
Semiannual Report,” DPSP 61l-25-4, October 1961). In reporting data,
"Avg" or "Total" refers to *he average or total for this six-month
repert period, while "Prev Avg" or "Prev Total" refers to ths aver-
age or total for the preceding six-month period, Unless otherwise’
specified, "Max" refers to the greatest concentration observed in

a single sample collected during the report pericd.

Sensitivity and Standard Deviation of Laboratory Analyses

The sensitivity of laboratory analyses refers to the minimum amount
of radiocactivity that can be detected by the radiochemiczl analyti-
cal technigues in use., It is based on statistical counting errcr
{90% confidence level) and is influenced by sample size, counter
efficiency, and couﬁ%er background., No self absorpticn corrections

have been applied tc the alpha and nonvolatile beta results.

The standard deviaticns, calculated from spike recovery values, are

applicable to the six-month averages cof data in this report.

Wherc sampleé were analyzed by gamma spectrometry, the lower lewvel
of detection of a given isotope varied with: (1) background of each

individual channel grouping, and {2) geometry and volume of sample
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analyzed, For this rzason no aversgs zsnsitivities are ziven,

<

Furthermore, using gamma spectromatry, It is not practiczl to aif-

ferentiate between
energy. Thus, data are reperted =s 3u

ete; and sach nctallicn fces not mean inai Toitl isctcpss wers neces-
sarily present. The differentiation peiween numbers of meost of such
groupings can be mads, if required, by: (1) approximate age esti-

mates of the radiocactive material at the time of release, (2) chemical

separations, and (3) decay and beta absorpticn studies,

Stendard
Analysis Sample Sensitivity Deviation, % Spike Value
Alpha Water 0,19 + 0,08 x 107 o/m1 8.7 45 x 10735 ¢/ml
Mud 0.19 & 0.08 x 10°*2 ¢fg - -
Vegetation 0,10 0,02 x 10°*® ofz - -
Air 0.03 £ 0.01 x 10=** uc/ce - -
Beta water 4.1 % 2,7 x 1673 ofm1 - -
Mud 41 %27 x107% /g - -
Vegetaticn 2,1 % 1.3 x 107*% /g _ - =
' Biclogical
Specirens 2.2+ 2 x 10742 o/ - -
Air 0.69 £ 0.45 x 10 pe/ec - -
TBP Extraction  Water 0.27 + 0.12 x 10725 o/m1 15 45 x 107** o/ml
Mud 0.28 + 0,13 x 107*2 ¢/3 17 T45 % 10712 ofg
Vegetation 0.035 £ 0.18 x 1072 ¢/ 22 4.5 x 1012 ¢/g
Radioiodine Water 7.8 £ 5.1 x 107 o/m1 5.3 300 x 107%% of/m1
Vegetation ~ 0U67 + 0.43 x 10°*2 /g 17 20 x 10722 ¢/g
Ar 1,8 £ 1.2 x 10=** ue/ce - -
Milk 9.8 £ 1,5 x 1072 Lcfce 1 3000 x 10-%° ¢/ml
- Tritium . Water 4 x 10712 ofm1 , 5 2500 x 1072 c/m1
- Air 0.04 X 1077 uc/cews - -
Radiocesium Water 4.3 % 2.8 x 1075 ¢/m1 14 800 x 10°%% o/m1
RadiostrontquL, Water 6.5 £ 4.2 x 107 o/ml 16 230 x 10-1% o/mk
Ve - ’
Strontius-90 Water 0.10 + 0.06 x 16715 ¢/m1 27 230 % 10~ ¢/ml
Milk 1.58 + 0,33 x 107 /=1 1 47 x 10718 ¢ofmi

* Approximate average; sample slze varied

** Approximate average; varied with absolute humidity.
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Summary

The total gquanitity of rsdicactive waste released oy the Savannah

River Pl=a

1t inte tne atmesphere, efflusnt sirsams, and earthen

geepage tasins during Yne Six-month poricd Yo shown in the following
table.

Atmosphére Effiuent Stream JSeepage Basins
Alpha, mc 15.8 88 448
Nonvolatile Beta, ¢ 4,0 220 165
Radiciodine, c ie0 19 _ 157*
Tritium, kc 412.5 27.4 1z.2

* Valus reflects radiioiocdine measured

in P-Area basins on 8/14/61.

The radioiodine released to the atmosphsrs (the highest six-month
total cbserved since 1937) was atiributzd almost entirely to the
Building 291-F stack., The abnecrmal releazss2 cecurred mostly during
the period May 30 thfﬁugh June 3. Iavesiigation of the sourcs of
the large amount of radicicdine in th2 F-Arsa canyon process was
inceonclusive but there is a2 »robsbiliiy that shori-cogled uranium

was unintentionally dissclved,

Atmosphere sampling yielded no evidence of Plant released alpha at
any location, while filterable veta concenirations were sligh:ly
higher at F and H Areas than those at more <distant locat ..a3. The
Plant perimeter average conceniration of filterzble beta in air

(7 x 107 uc/cc) Ww&s, however, no higher than cconcentrations ob-
served at locations approximately 100 miles from the Plant., Atmos-
pheric radioiodine and tritium were detected at locations out %o
and including the 25-mile radius locziions. During the period of

¥

e

increased radioicdine rcleas

1]
[
o
]
(¢}
ad)
’_J
©
pd

oerimeter samples of
air, vegetation and milk contained maximum cencentrations cf

-12 —_ -12 f [ e ;
1.0 X 10 pe/ce, 38 X 107%F ¢fg, and 3500 x 10 15 c/mk,

respecvivaly,

The disassembly basin discharges from the reaetor areas accounted
‘for prazctically all of the radicactiviiy released to effluent

streams. Of the beta activity {247 curies, excluding tritium)
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Summary

The total quantity of radiocactive waste relzzs=4 by the 3avannsh
River Plant into the atmosphere, effluent strzams, and sarthen
seepage basins during the six-month pericd is shown in the following

table.

Atmosphere Effluent S5tream Seepage Basins

Alpha, me 15.6 88 146
Nonvolatile Beta, c 4.0 23C 165
Radlolodine, c 160 19 157
Tritium, ke . 425 7.4 12.2

* Value reflects radioiodine measured

in F-Area basins on 6/14/81,

The radioiodine relezased to the atmosphere (the highest six-month
total observed since 1957) was attributed almost entirely to the
Building 291-F stack. The abnormal release occurred mestly during
the period May 20 through June 3. Investigaticn of the scurce of
the large amount of radicicdine in the F-Arsa canyon process was
inconclusive but there is & »robablility that shert-cooled uranium

was unintentionally dissoclved,

Atmosphers sampling vielded no evidence of Plant released alphz at ..
P g :

any locaticn, while Tilterable pets concentrations were sligh-ly
higher a2t F and H Areas than those at more aistant locat..zas. The
Plant perimeter average concentration of filtereble heta in air

(7 x 10- pe/ce) was, however, no higher thap concentrations cb-
served at locations approximately 100 miles from the Plant. Atmos-
pheric radioiodine and tritium were detected at locations out to
and including the 25-mile radius leocations. During the period of
increased radiciodine releass in Juné, Plant perimeter samples of
air, vegetation and milk contained maximum concentrations of

1.0 x 107*% uc/ec, 56 x 107

i

The disassembly basin discharges from the reactor areas acccounted
for practically zll of the radioactivity released to effliuent

streams. Of the beta activity (247 curies, excluding tritium)

* —_—
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released from this source, approximately 36% was due to isotopes
having half lives greater than 15 days, Plant released alpha ac-
tivity had negligible effects on ccncentrations of alpha activity

in stream water and was generally detectable only in the low volume
effluents from the 200 Areas, 300 Ar=a, =nd 700 Area, Concentrations-
of alpha emitters in river water were no higher at downstream lo-
cations than those at the upstream control location. Radioiodine

was occasionally detectable in river water at the Highway 301
Crossing (10 miles downstream from the Plant)}, and the maximum
concentration observed at this location was 42 x 10-1° e/ml, Nen-
volatile beta and tritium were detectable in the river at the Highway 301
Crossing, and the flow of Plant contributed radiocactivity at this
location during the six-month period was calculated to be approxi-

mately 82 curies of nonvolatile beta and 47,000 curies of tritium.

F-Area releases accounted for approximately 79, 56, and 100% of the
alpha, nonVOiétile beta and radiociodine activity, respectively, dis-
charged to the seepage‘basins. Radioétfontium releaged to the 200-
Area basins was detectable in the surrounding ground water at

distances up to 450 feet from the basins. All the alpha activity

 detectable in the ground water was attributed to uranium., As observed

in the past, no movement of plutonium into the ground water was de-

tected in either ¥ or H Areas.

Radioactivity was detectéd in biblogical samples, iﬁcluding ter-
restrial animals, avian and aquatic specimens. The uptake of radio-
activity by Savannah River fish was generally confined to low level
concentrations of radiostrontium in the bones. However, at some
locations, detectable concentrations of radiccesium and radioziﬁc
were found in the bones and flesh, These isotopes, in higher
concentratiocns, were found in fish in the reacter effluents. Open
seepage basins served as a source of radioactivity found in ter-
restrial animals, while Par Pond was the source of radiocactivity in

wateriowl,
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Radioactivity Releases and Envirornmental Effects

Atmosphere

Releases of alpha emitters, nonvelatile beta emitters, radioiodine,
and tritium from individual Plant areas to the atmosphere during
the report peribd are éompared to releases during the previous six-
month period‘in the following table. The individual isotopes com-
prising the F and H-Area beta rsleases are reported in Appendix A,

table 1.

'Radioéctivity Released to the Atmosphere

Alpha, me Nonvelatile Bata, mc Radiclodine, c Tritium, ¢

Prev Frev Prev v

Area Total Total Total Total Total Total Total Total
F 14.2 69. 1006 5441 160 1.1

" 1.3 1 2923 102 0.05 -

R - i 0.22 0.30 - - 9,450 17,800
P - - - . 0.51 0.21 - . - 17,600 . 24,400
- L - - 0.6l 0.37 - - 19,700 17,600
K - - 0.54 L.84 - - 17,200 26,000
c - - 0.19 1.00 - - 22,800 33,300
TRX - - - - - - 1,450 400
773-A 0.11 0.098 0l 47 0.33 c.01 2,300 2,000

Total — 15.6 70 3992 5594 160 1.4 412,500 457,300

A substantial increase in the_daily raté of release of I-131 froﬁ
Building 291-F stack occurred on May 29 when 5.5 curies of I-131
were released, compared to 0.2 curie on the previous day. Release
rates exceeding lO.curies/day were experienced in F Area, during the
period May 30 through June 3, with a . maximum daily release of 24
curies on May 30. Investigation of the source of the abnormally
large emount of radioiodine in the F-Area canyon prcée€ss was incon-
culsive but there is a probability that short-rooied vranium was
unintentionally dissolved (see Special Incident Report, DPSFU

61-11-21) .
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Stack released radicactiviity Trom 3uildin
facility which began operztions in February 1951, was very lcow
(0.07 mc nonvolatile beta ani 0.5 ue alpna tarough June)., Isotopes

identifiavle by gemna spect
141,344

H

E] - "
Cmeiry vere Fe® /Coso, Zn-£3, Cs-137,

Zr-No° > , and Ce

Radionuclides identified in the Reactor Area stack releases included

Rul03,108  0r.51, I-131, Cs-137, Mn-54, and Fe® /CoSP.

Samples of air were collected from 20 air monitoring stations shown
in figure 1, The radioactive content in air was measured by counting
319 two-inch diameter filters for alpha and beta activity and by
radiochemical analysis of 269 two-inch-diameter siiver nitrate im-
pregnated Tilters for radiciodine. Tritium concentrations in air
moisture were ccnverted to concentrations in sir by use of appro-
priate humidity values, The concentrations of radicactivity in air

are summarized in Apendix B, table 2.

Although Plant contfibuteq filterable beta was delected at the I énd
H-Area monitoring stations (average concentrations of 13 X 10" =% uc/cc
and 18 X 10™** uc/ce, respactively), the concentrations at the Plant
perimeter (7 X 10744 pc/ ¢ average) were no higher than those at
locations 100 miles distant from the Planit. Several weexly samples
collected uurlng tne latter part of the report pmrlod showed concen-
trations as low as 2 X 107** pc/cc, the lowest level ooserved in
Plant nistory. Gamma spectrometry of air filters identified traces

of Cel&l’144, Rulos,loa’ and Cs-137; the previously present Zr-Iib°" >

was 1o longer identifiable, Routine gamma pulse height analyses of

.alr filters also revealed a 0. 48 Mev photopeak not associated with

previously observed radicnuciides., Identification of the nuclide

as naturally occurring Be-7 was made by the Chemistry Methods Group
of the Health Physics Section. Previously, the low concentrations
of Be-7 were effectively masked by tpe radicruthenium in fallout
from weapons tests. The decrease in fallout and a new gamma spectro-
metef:crystal with its improved resolution allowed the spactrometric

detection.
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The increased rediolodine ccneentraticns in sir were due tc F-Area
stack releases (see "Radioiodine Levels During June 1561 in this

report).

Gamme Rediaiion Levels

A summary of 489 readings of environmental gamma radiation, made
with Landsverk L-65 pocket chambers and a modified L-80 electrometer,
is given in Appendix B, table 1. The average dose rate recorded at
the 25-mile radius locations (sheown in figure 1) was 0,33 mr/24

hours, as compared to an average of 0.36 mr/24 hours during th=

previous six-month period. Slightly higher rates were measured

during the first half of 1961 in the Separations Areas, the 3/700
Area, and four of the Reactor Areas, The six-month average dcse
rate at these locations ranged from 0.78 mr/24 hours at H Area to

0.48 mr/24 hours at P Area,

Rainwater

Results of analyses of 420 weekly samples coilected continuously at

each monitoring station shown in figure 1 are summarized in Appendix

B, table 3. Effects of Plant released radicactiviiy in rainwater
generally paralleled those seen in air, Radicactivity depcosited on
the Plant site, esiimated from the analyses of rainwater camples and
rainfall measurements at five monitoring stations, is shown in the
following table. During weeks in which no rain cccurred, nonvclatile
beta depositior was estimated from radioactivity collected in a2n open
pan of water located near Building 735-A. Total alpha radicactivity
deposited on the Plant in rainwater during the six-month period was

0,93 mc/milez.
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Nonvolatile Zatz, racioiodine, Tritium,

4.2 . .
mc/mll@ me/mile : cfmlle

January 3.6 1.5 1.8
February 6.8 - 2.5
2.7
s.3
S - 2.5
6.7 2.4

N
N
1

March

o
(83}
]

April

(€]

May

o
[¥1]

June

17.4

Previcus Tcoctal — 40,4 . - 22.9

ax
n

Total — 30.1

Cesium and strontiuvm Talliout in rainwater at the F-Area and Green
Pond Church monitoring staticns were collected by an ion exchange
method and anzalyzed., See the following table for cumulative datsa

for the six-monith period.

F Area _ 4,5 2.1
Green Pond Chureh 1.4 1.1

(Plani Perimeuor)

Vegetation

Concentration o alpha and nonvolatile beta activity on 188 vezetation
samples, collscted from locaticns shown in figurss 2 and 5, repressnt
negligible Plant contribution o environmenta;'radioactivity. Ana-
lyticel results of these samplss are shown in Appendix B, table 4,
Radioicdine became deteciable on vegetation samples during the latter
part of the ra2port period as a result of I-131 releases from F Area,

n

Numerous special vegotation scnmles were collected during thiz periczd
"

of increassd 1-151 release, and are reported in *he seciion, "Radio-

iodine Levr2ls During June 1861,

Milk

Samples of milk were collected weeikly from Talatha, Snelling, Aiken

Worth Auguste and langley, S. C. In the 77 samples analyzed for
h .
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radioicdine, the average concentration was 31 X 10 c/ml { maximum

of 760 x 107 2/ml) as compared with less than 9 X 10=*° ¢/ml during
the previous six-mcnths as shown 1n Appendix B, table 5, Radioclodine
levels in speecial milk samples collected during the peried of in-

creaged I-1321 relegse are given in tha "Radioiodine I=vels

ta

zation,

During June 13961."

Regicnal milk produced by dailry herds and by family-owned cows was
analyzed quarterly for Sr-20 content. The average concentrations
shown in Appendix B, table 5, are assentially thes samc as those ob-
served during the two previous quariers. A maximum concentraticn
of 51 ppc/ﬂ was measured in milk collected from a family-ocwned cow
at Snelling. The unusual Snelling result was attributed te fallout

Sr-90. Analyses of soil and vegetation of pastureland where the

Snelling coWw grazed indicated an accumulation of S1r-9C in low lying

areas because o poor drainage.

Radioiodine Levels Duri-ng June 1961

]

{

The reclease of 134 curies of I-131 from Building 291-F stack, nmost
of which was discharged during the period May 30 through June 3,
temporarily caused increased conczentraticns of I-131 in the vicinity

of release

]

of the Plant. A substantial increase in the daily rat
occurred on May 29 when 5.5 curies of I-131 were released, cempared
to 0.2 curie on the previous day. Release rates exceeding 10
curies/day were experienced in F Area during theé period May 30
through June 3 with a maximum daily release of 24 curiles cn May 30

{see Special Incident Report, DPSPU 61-11-21},

Meteorological conditions during the release pericd were such that

the pattern of environmental radioiodine deposition extended rrimarily
in a north-casterly direction from the point of release {se2e Figure 4),
Atrmospheric inversicns resu ted in poor dispersion conditions and
environﬁental concentrations ware génerally higher than would be :

expected from the amount of I-131 released.

The extent of environmental contaminaticn is discussed in the follow-
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Concentrations of radiciodine in air observed oit oo the 2&-mile
radius circle, and projected concentrations {caleulated from the
amount of I-131 released and local metecrologiczl data) are summa-
rized in figure 5. 3Since the calcoulated ard srsaerved fata ccomparsd
favorably, it is assumed that the projected data are representative
of actual conditions., The maximum concentrations of I-131 in air,
as measured at the off and on-Plant monitoring stations, are shown

in the following table:

Radioiodine in Air,

Week Ending 1 x 10~** uc/ce
On Plant

F Area 6/7 2800

H Area _ 6/7 860

A Arza 6/7 79

Dunbarton Fire Tower 8/17 20

D Area - 8/31 78

TNX . 5/31 _ 180

Plant Perimster

Talatha Gate /7 : 130
Williston Gate &/7 110
Jackson, S. C. 5/31 28
Gresn Pond Church 5/31 14
Military Recreation Site 6/7 : 83

25-Mile Radius

Langley, S. C. 5/31 14
Aiken Air Port 5/3L 64
Aiken State Park - 6/7 10
Williston, S. C. 6/17 100
Allendale, S. C. 6/17 18
Highway 301 Bridge - 5/31 _ 20
Sarais, Ga. - o 6/7 5
Waynesboro, Ga. 6/7 4
Bush Field, Augusta, Ga. 5/31 19

The Radioactivity Concentration Guide (RCG) for I-131 in air for

O‘l.é

chronic exposure of off-Plant population is 10,000 X U e/ cc

(based on the recormeendaticn of the Internaticnal Commission on

Radiological Protection)., At no location did the [-131 concentration

~in air exceed the RCG.

-
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VEGETATION AND FOOD

Special samples of Bermuda grass were collected at the Plant Pefime—
ter and at 25-mile radius locations on June S, in order ¢ determine
the extent of radiocicdine deposition, Radioiocdine concentrations in
grass are shown in figure 6. The maximum publlc wene concentraticn
of radioiodine*in grass of 56 X 1072 c/g was detected in a-sample
obtained at the Plant perimeter near the Williston Gate. Activity
on vegetation near the F-Area seepage basins was caused by the high
I-131 concéntrations in air in the vicinity of the basins (see figure
7) and this, in turﬁ, was due to the radioiodine discharged to the
seepage basin system (138 curies of I-131 was measured in the basins
on June 14). Radioactivity on vegetation decreased with an apparent
half life of 5 days compared to the physical half life of 8 days for
I-131. This was primarily attributed to dilution of the activity

by new vegetative growth. Laboratery tests indicated that little

or no icdine was removed from vegetation by rainfall,

MILK

. Extensive milk sampling in the vieinity of the Plant started on

June 5., A total of 122 milk samples from 48 individual farms and
dairies were analyzed, The maximun concentration of I-131 (5500 *
10-° ¢/ml) was found in milk cbtained from a farm one mile west

of New Ellenton, S. C. Concentrations of radieiodine found in milk
from the various farms and dairies are shown in figure 8, The
distribution of milk samples in the various concentraticon ranges is

shown in the following table.

Concentration Range, Kumber ot Farms or Dairies

1 x 10°*° ¢/ml Initially in Ranre
5000 - 6000 1
4000 - 5000 3
3000 - 40G0 0
2000 - 3000 X
1000 - 2000 12
830 - 10C0 e
600 - 800 3
400 - 800 5
200 - 400 13
0 - 200 10
‘Total — 48
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#* Multiply values by

Sample Location Rediciodine®
0] 38,000
@ 30,000
©) 7,700
@& 1,080
® 456
®© 1,080
3 1,800
18,300
©) 2,800
721,000

D 450,000
@ 285,000

1672 oz
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The apparent half life of radioicdire in milk Tollowed closely ihe
decrease of I-131 in vegetation. The average value exhibited an b

apparent half 1ife of 4 to S days.

EGGS AND PEACHES

Fresh eggs from the farm which exhibited the highest iodine activity
in milk (Milk "B" in figure 8) contained an average of 33 X 10~ 1%
c/egg, as compared to an RCG value of 1.4 X 10-1° c/egg. Peaches
obtained from a farm several miles north of Aiken showed no evidence

of radiociodine.

ESTIMATED EXPOSURE FROM THE 1-131 RELEASE

The maximum dose rate from external scurces to the whole body or
sonads due to the release was calculated to be 2.3 X 10°° mrem/week
for a person vho continuously remained in this area 1€8 hr/week, ..
ICRP recommends a weekly limit of 3.2 mrem/week (based on 5 rem per

30 years) for the population at large.

Approximately 30% of the radioiodine present in consumed milk is

quickly concentrated in the human thyroid., This vital organ varies

in size depending upon age; 2 l-year-old child's thyroid will weigh

abgut 2 grams while a mature adult's thyroid will weigh approximately

20 grams. The same quantity of I-131 in the thyroids <f a child

and adult will result in a radiation dose tc the child which is

larger by a factor of 10. The amount of radioledlne introduced into

the hody ié primarily a function of the smount of milk consumed,

In the calculations of the thyroid dose.:esulting from Building 291-F

stack releases the following sssumnptions wers made.

b Thyrcoid weights werz 2 grams and 20 grams {or c¢hild and adult,
respectively.

» 0.9 liter and 1.0 liter of milk per day were consumed by a child
and aduii, respectively.

p Hall-life of I-131 in milk was elther that observed oi 8 days. .

N . Y
—_— \
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The tebtal thyroid dose Tor a ¢hild conswiing Milk "B" (one mile west
of pew Zllenicn, S, C.) wnich wes contaminated to 2431 X 10
curis of I- LV";ml was 1220 mrem., The dese to an z=dulf consuming
this milx wes 140 mrem, The aversge cconcentration cof radioiodine
in milk ccllacted on June 5 and June 3 was 888 X 107~ ¢/ml., The
dose to a child consuming this milk would he 205 mrem while %o an
adult it would be 23 mrem, Over 98% of this dose would be accumu-

lated in the first 2 months after the release., The Federal Radi-

1

ation Council recommends that the nonoccupaticnal thyroid dose be

=

limited to a maximum of 1300 mrem ps 2ar for individuals and 300

=
o
Y]

mrem per year to be applied to the average of sultable samples of

an exposed group in the general population,

Isodose curves representing the dose received from milk consumption
in the vicinity of the Planit ares shown in figare 9, The values
represent the total dose due to I-131 released from the P-Area stack
during thes pericd May 29 through June 19, Contributicns to the
total dose t rinkting water, or the censunption
of other Toods was less than 10% of the dose resulting from radio-

iodins in miliz,

Plant Drinking Water

Samples of drinking water were collected meonthly Trom operaling

L
()

areas and gquarterly from cther domestic wobter systems., Analyses
112 sanmples are summarized in Appendix B, table 9, As in previous

six-month p=ricds, higher coacentrations ol radiocactivity were ob-
P 2 & Y

served in F Arvea, I Area, and Barricads 2 drinking water, The six-
neath average concentraticons at those thres localions renzged ITrom
4.4 to 28 x 107 2/ml of alphz, aad 1% to 52 X 10-%° ¢/ml of non-
volatile beta. Thcse zoncsntrations were albributed prilmerily to

naturally

contzined ac dAgteoonbls tritiuwn,
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Samuli=as of wvniic dxd

a3

watar were collected monthly from the 14

surrounding Townz sacwn in figure 1, Analytical results of 84 sam-

3
it
]
4]

‘a
wm

nown in Appendix B, table 10, are essentially the same as

water samples contalnsd nc devectable tritium activity.

Streams and ths Savannch River

thosa observed prior to the siuartup of the Plant., Pablic’ drinking

The amocunt ¢f alpha emitiers, nonvolatile belta emitters, radicicdine,

and tritium relsased from individual Plant argas to effluent streams

during the six-month report period are compared to releases during

the previous revort periocd in the following table., The individual

isotopes comprising ths releases from the Reacior Areas are reported

in Appendix A, table 2.

Fadlcactivity Released to Effluent Stresms

Nonvolanile Eeta. c Reficicdine, ¢ Tritium, c
Prav Prev Pravy
Arza Total Tepal Tobal Totsl Total Tohal Total Total
F 3. 1.13 4.9 - - 5 -
q 4.3 0.2 0.3 - - 710 1,100
R x . 22,44 29,20 1.4 8.5 4,300 3,370
P * - 39.47 32,97 0,20 4,43 5,880 4,870
L ® - 71,45 25.7% 5,58 3,30 7,080 4,880
K *® - 36.52 54,80 5.04 .0 5,630 4,580
¢ * - 58.15 18,97 z.58 .38 4,780 4,130
300 80 30 - - - - - -
Total — 88 36 225.4 166.9 18.76 24,34 27,385 22,930
¥ Naturzlly coccurring alpha emitiers in Savannah River water DASS

throush the Reaclor Areas in cooling water. The total alpha dis-
chargaed by way of the Rooctor Area =20fluents during the six-month
period wes estimated to be 400 mllllCdTl 5, - Since this getivity

did not originate from Plont operqblong, it is rot included in the
t
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The nonvolatile beta release froum F Area was associated with canyon
evaporater cperation and was identirTisd as predominantly cetl, et
Radiostrontium and radiccesium were also present, and the discharge
of these isotopes from F Area was estimated to be 0.02 and 0.03
curie, respectively. ritium released from H Area is attributed to
movement of tritium Trom the [-Ares seepage basins, The scources of
nonvolatile beta released from the Reactor Areas was disassembly
basin water, purged at a rate of 1000 to 2000 gpm. Pericdic in-
creases in activity discharged during the six-month period were
associated with the discharge of fuel elements, Of the total non-

volatile beta released from all Reactor Areas approximately 39% was

due to long lived isotopes (half life greater than 15 days.)

The 300 Area discharge represents approximately 230 pounds of

natural uranium.

Meximum concentrations of both ncenvolatile beta and tritium in
Four Mile Creek, Pen Branch, and Steel Creekx at the Road A locations
coincided with fuel elemen® discharge operations in the Reactor
Areas, Higher concentrations of longer lived activity'were evident

in stream ard river water rollowing disassembly basin releases from

reactors containing enriched uranium than those associated with

reactors containing natural uranium.

Results of waler sgmples collected at thé Road A intersection of
each resctor effiuent stream showed the followiﬁg curies of radic-
activity passed these locations. The flow of radicactivity passing
river locations 2 (Control) and 10 (10 miles below Plant) is pre-

sented for comparison.




“iA Locations -+ 117.3 53,020 17.5 8,8% 6.5
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n

25,3 3,200

River 10 107.2 50,000

Apparent Plant Contributicn

At Road A Streoam
Locations#**
At River 10

#* Ineludes 1,17 o a3 follows: Four Mile Cresk, 0.18 curle;

Pen Branch, 0,15 curie: and Lower Three Buns, 0.2E curie,
»% Compensation was made Tor the estimaied voluma of river water us=d by the Plant

facilities in caleulating the Plant contribulions at the Focad A stream locations.

For measaremsnt of radicaoctivity

the Savannah River, wais
16 stream locations and

Convinuous water

river mud samnlss Irom

cations (10 and 11) wers anal TBRP eutracty

]
k=
i
(J
[0
>

Analysis results of

rized in Appandix B, ftablss -8.

Increased six-n

V-

natural uronium

at locations furt " RoEthey An approximate four fold decroase

i

—

1 nonve
gevwer

segrepated

amrnl saver

activity in the s

an A-Line cellection sump,
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‘¢ active constituent in these

oy

respectively.

Seepage Basins

Alpha emitters, nonvolatile beta emitters,

discharged to sarthen seepage basins during
compared to the previous six-month dischorzes in

table, Isctopiec distribution of

to the F and H-Area basins are shown in Apvendix

Radiocactivity Discharged t

radiolodine,

and tritium

the report psriod are

he fellowing
beta discharged

A, teble 3,

is shown in Appendix

1

Alpha, nme Nonvolztile Zoua, 2 Tritiun, ¢
Prav Prov Prev
Area Total  Totol Total Totnl Tosal Touwal
- r 351 320 22,5 245.2 17 1.8
H 85 B3 36.8 12,3 2.1 .02
.- ) - . . - - - 2o 47ss
P - - 18.0 3 - - 1,880 3
L - - c.o2 0.7 - - -
K - - - - - - - -
c - 16.8 P - - 4 c6
3/700 10 30 0.03 - - - - -
Total — 448 413 i64.8 251 1ET 1.8 12,248 29828
Liquid volume inputs and seepage wnd evancreiion patzs for the F
and H-Area bvasins are given in th2 follovins
- ~ B Aron¥ Hoareo*
Waste Input, liters/day 5.5 1.2
Rain Input, literz/day 1.0 2.8
- N + . /o~ .
. Seepape and evaporation, liters/day =05 1.9
; A5
¥ Mueltinly these wvalues by 10
The radiocactivity in ons, 700, ard SECDLIS basins
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wnile vacuws clzaning Zisassembly basin flcors in P and C Arzes, and
material releaszsd durin

g
L-Area, BReleaszs of radicactivity to the P-Ares seepags basin also
en

n

period., The maximum concentraticns of radioactiviiy observed in
Reactor Area zeepage basin wWater were as fcllows: alphz, 0.2

2
el

107 ¢o/ml in C-Area basin 2; nonvelatile beta

Y

in P-Area basin 1; and tritium, 231,000 x 1072 ¢/ml in C-Ares

basin 1.

Ground Water

Ground wvater was monitered by =2nalysis of semplze collacted from:
(1) wells surrounding seepage basins in F, 4, and R Arzas (see

figures 11 and 12), {2) 4

~
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F and H Areas
(z and ZW wells, see figures 13 and 14), and (3) w2lls at the burial
e

ground (see Tigure 15). The meximun nonvolatile beta concentraticon

from analyses of 85 samples collected from the R-Area seepage basin

wells vas 44 X 107*° c¢/ml in well A-11, which is 23jocent o back-
{illed basin 5. Radioactivify in %, ZW, F-area and H-Area ssepage

basin well water is shewn in Appendix B, tables 12 and 13.

Centinued high concentraticns of nonvelatile beta wers observed in

the perched water table underneath the F-Ares sespage basins, Spe-

cific chemical analyses indicated that approximately 5% of the
. P - ~. B8 20 N -
nonvelatile beta activity was attributable to S5r 777, As obscrved

in the past, seepags pasin wells 1 and 5, 1n I Area, continusd o

show the mest significant «concentrations of radiooceti-riiy, AlL of

Areas wers detectoble in the scepoge basin wells 411 o0 tho elpha
activity detectable in the ground water was atiribuizd to natural

L

2

uraniwn, Mo movement of plutonium into the grouad water was dotzelod

in zither P or H Aroasz,




e e — -
’
F AREA
G 100 2co 30O FY
KX
y.___--‘,.--—‘ -_“X--..____X‘_--‘
PEES St 5
Yo ¥
R i
\:5«-“";:_.':7’—;":' T 5t x
— * 3
Y ‘4
- .
H AREA

- x_._.,‘_.....-—‘o-

et farey
1 'T___ ‘
| F0U 300 400 FT
% '
H oo
f
b4
—
X—-—--__.___x______;_-__x____x/y_—-—
. B
.9
FIGURE 11, SEEPAGE-BASIN MONITORIMNG WELLS IM F ANMND H AREAS




-

b

wi

30

eD! eD2 oD3
j—200"—{
N
"BASIN I
acs
BASIN 2
LYY GAT ]l_
Ade| BASIN 6 i
ocT QA0 BASIN 3
.
eAli | EBaSin &
0cs
ec3
¢S ac4
E50 Feel
eco
cio

ecC

@Cc2

FIGURE 12. R.AREA SEEPAGE BASINS AND MOHITORING WELLS

. Denoles Bockfilled
Bosins




.!(
§

[
?'L
93]
b

.
.
.
6667
685°
, 654°
) 583°
T " "
.o* 8URIAL
GROUND
.
o -
-V
(40
\ ——aaree PLANT ROADS
v s POWER LINE ROADS
/ meh—tm RAILRCAD
680° ] | hY L 1 ! : ]
3360 4570 438° FEER aage 5410 4429
FIGURE 13, Z WELL LUCATIONS
¥
2
.
[l
@
L]




2 —
LTy
ean®
k ru"
(133
117
) €| \
\ & Iw woLs
- \ = vy AT RQALS
——— TWER LiNE BOANS
* e AAMN SCAD
tcd 1
43¢0 5T 458° 449° 1809 i a Aq2®
FIGURE 14. ZW WELLS, F AND H AREAS
?13 ? 2?0 4?0 qu E0.0 1003 FT.
w{'w; B . WELLS
— Rty *
——N—X by
| / R
! s mm:::mﬁm,_
2 I X
[ R "( "
- - .s ‘9 I
| v [ ,i )
AR ——y —— K e X e e X e § e e K g
e ROAD
FIGLURE 15. BURIAL GROUND WELLS




> f
Y
=1
I

.-

- L

'

fal

<
-

3 in

P,

-

> T -1z
on ¢ 3200 x 107*F

oconcontre
¢ cutcropning. Water en-
depths) dug in the vieinity

contained radicactivity in lesser

10 an increase in the level
o perched water at sespags basin S, The water level in F-Ares:

seepage basins 1 and 2 1s constant becauss of the catensted basin
o]

Well A-37 is iocoted in a swamp bordsring ths H-Arsa elfluent., It

is installed in ths zonz of the most rapid movamzal 2f seepage basin

4

+ e, my oyl 2 e
ntoe wid SWEkip. re Tyl aum SCnaan

Jater

o)
nonvolatile beta zotivity was found in the 12 wells (UPM) installed

the concrete pad, The weekly oversage nonvelatile beta ceoncentration
in thess wells d4d not excesd 50 w107 c/mL.
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which were drilled fZve F2=- freom the tank 28 sncazement (dowm to
the concrete pad) folleowing ther Zsiaecticn of ralicactivity loss

from the anmulus of terik 14 '» Szptamisr 1980,

Biclogical Specimens

TERRESTRIAL

Open seepage basins served as 3z scourcs of radlicactivity for ter-

restrizl animals in ths vicinity of E Area until the basins were

t

back-filled late in 13580C. Tho primary ilsotopes in the basin were
radiostrontium {Sr-89, Sr-v¥°) and radiccesium (C:=**)*37), Dpata
obtained from the analysis of animals collected during the report
period indicate a general reduction in both the bone and flesh
radiocactivity during the past six months., All of thke animals re-
ported belcw were collected within a half-mile radius of the R-Arca

seepage basin system.

-
Nonvelatile Beta, 1 X 107°% c/g
Ho, of - Bone _ Flesh

a 7 W - - b — o= 3 - - -
Species EMDLES Max Avg Provy Avg Maw Avg FPrav Avg

Rabbit a0 25 L
Raccoon 33 20 21
Fox 15 10 13
Bobcat 4 £ 2

AVI1AN

Fifty-six specimens of aguatic waterfowl, including 26 ring-necks,

were collected from Par Pond

[l
o

22 green-winged teals, and 8 mallar
for radioanslysis during the report pericd. The nonvelatile beta

Tound in tnz bones and flesh of fho three specles during the past

three vears zrz shovn in the following table. Only the green-winged

teal hag shown an increased uptoke of radicactivity. Radicstrontium
and radiccssium were the primery isotopes in the bones and flesh,

respsctively, Trace ccucentraticuns of vasigming {2:-35) - were pressnt
in the fleshy tissuss, Primarily vegetarians, tne diets ofl the
three species consist of from 10 to 20% animal matter. "Although

':-if:




36 : ARNNia

the species represented generally feed alcong the shore in shallow

water, the ring-neck is capable of diving to depths of 40 feet,

Nonvolatile Beta in Aquatic Waterfowl, 1 X 10-12 c/g

Bone Flesh
1961 1960 1539 1961 1960 195¢
Species Max  Avg AVE AVE Max  Lvg Avg Avg
Ring-neck 25 10 * 20 20 7 * 20
Teal 50 25 15 * 40 20 10 *
Mallard 10 6 15 10 15 8 7 1S

* No samples,

AQUATIC

A total of 880 aquatic samples, including 516 fish, 310 algae
samples, 14 clams, 10 crayfish and 10 shrimp were collected from’
therreactor effluents and the Savannah River, The algae and fish
collected from the reactor effluents were radioanalyzed to determine
the maximum uptake of Plant coantributed fadioactivity by aquatic
specimens. Samples from the Savannah River were routinely collected
to determine the congentrations of radioaétivity contained in

aquatic specimens accessible to the public,

REACTOR EFFLUENT. Radiostrontium (Sr-89, Sr-Y9?) was the primary peta
emitter in the bones of fish collected from all four reactor efflu-
ents; no significant concentrations were found in the fleshy tissues,
Radiozinc (Zn-65) and radiocesium (cs*3%,2%7) yere the main gamma
emitters present in the bones and fleshy tissues, In fish col-‘
lected from Par Pond and Lower Three Runs (R-Area effluent), radio-
cesium was the primary isotope in both the bones and flesh. In.
Lower Three Runs fish, collected 6 and 14 miles below the Par Pond
dam, no significant concentrations of radiozine were found in the

bones or fleshy tissues. In Steel Creek (provides effluents for

L, P, and K Areas) and Four Mile Creek (C-Area effluent), radiozinc

was the predominant isotope.

The nonvolatile beta concentrations in both the bones and flesh of
fish from Steel Creek and Four Mile Creek increased during the re-
port period, Despite a decrease in bone radioactivity, the non-

volatile beta content in Par Pond fish flesh and in the bones and
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Steel CQrzak are presented graphicelly in Ifigurss 17 and 18.
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Beva in ©ffluent Fish,
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Bone Flesh
Neo, of Prev TPrev
2 o3 Max Avg Avg

Location Samples Max Avg Ay

Upper Thres Runs

(Control) , 16 25 10 1
Four Mils Cresk 9 230 85 i zZ0
Pa2n Branch 32 gs0 180 * 110
Steel Cresx 30 815 175 1S 105
Par Pord 149 700 115 1353 80
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in the flezhy tissues of crayfish and shrimg.
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Isotove Shell Flesh Shell Tlesh Snell Flech
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FIGURE 17. NONVOLATILE BETA IN FLESH OF REACTOR EFFLUENT FISH
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FIGURE 18, NONVOLATILE BETA IN BONES OF REACTOR EFFLUENT FISH
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of 10® than fouad in effluent water. The average concentrations

found in weekly samples are presanted in the felleowing table.

Nonvolatile Beta in Effluent Algae,
1 X 107*2 ¢/

Effiuent Max Avg Prev Avg
Upper Three Runs (Coztrol) 50 35 35
Four Mile Creek 755 355 920
Penn Branch 2200 765 1335
teel Creek 575 300 1500
Lower Three Runs 130 85 11¢

Larger algae samples (3 to 15 grams dry weight) were collected from
sach Road A location in May and June for gamma spectrometry. The
average concentrations of gamma emitters found in these samples are

presented in the following table.

Nonvolatile Beta in Effluent Algae, 1 X 10-+2 c/e

Lewer
Isotope Four Mile Pen Branch 3Steel Cresk Three Runs Par Pond
Qe™s =, 44 136 720 35 . * 15
Cr-&5l _ 170 820 90 * 35
Ru*©%, =08 34 64 * * 5
C5-137 & * 13 22 13
7N 9 20 3 3 *
Mn-54 11 3 3 2 26
Zn-gS 38 69 37 * 40
Fe”" /Co®° 18 8 14 * 8

* Concentrations below the sensitivity of the procedure,

SAVANNAH RIVER. The upteke of radicactivity by Savannah River fish,

collected near the mouth of each reactcr effluent, at the Highway
30). bridge, and zt Slokes Bluff, was generally confined to low level
concentrations in the bones with an cccasional fish containing trace
. © concentrations in the fleshy tissues. The average nonvolatile betsa
concentrations found in river fish during the report period are
presented in the following table. Six—month aversge concentrations
contained in the tones and flesh of river fish collected‘above

60 miles below the Plant site are presented graphically in figure
19.
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Nonvolatile Beta in Javannah River Fish,
1 x 1072 ¢/g
Bone Flesh
No. of Prev Prev
River Location Samples Max Avg Avg Max Avg Avg
Avove Upper Three Runs
{Control) 16 30 13 10 8 4 4
Upper Three Runs 7 20 12 13 6 4 3
Pour Mile Creek 35 30 13 20 9 5 4
Steel Creek & Pen Branch 13 55 23 21 9 5 8
Lower Three Runs 22 135 20 16 40 8 5
Highway 301 ee 20 i1 17 9 4 4
Stokes Bluff 42 35 11 1z 9 4 4

Radiostrontium, radiozine, and radiocesium were the main isotopes
found in the bones of river fish. Radiozinc and radiocesium were
the main gamma emitters in the fleshy tissues, The maximum concen-
trations of gamma emitters found in composite samples collected
adjacent to and below the Plant site are presented in the following
table,

Nonvolatile Beta in River Fish,
1x 1072 o/g

Ad jecent to Plant Below Plant
Isotope Bone Flesh Bone Flesh
Cs=-137 2.0 3.7 1.3 1.8
Zn-65 3.6 1.3 2.6 *

% Iess than sensitivity of procedure.

The nonvolatile beta concentrations found in Savannah River algae
collected near the mouth of each reactor effluent were lower than
those measured during the previocus report period. However, radio-
activity released by Plant operations continued to be detectable in
river algae as far downstream as Stokes Bluff, 60 milas below the
Plant site. The radicactivity measured in river algae is shown in

the following table.
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Nonvolatile Beta in River Alghe,
1 x 107*% c/g

River Location Max Avg Prev Avg
Above Upper Three Runs (Control) 25 20 25
Upper Three Runs 30 20 25
Four Mile Creek 250 35 95
Steel Creck & Pen Branch ~ 75 255 S50
Lower Three Runs 105 ° 65 140
Highway 301 50 45 105
Stokes Bluff . 45 35 .35

Since glgae are known to concentrate radicactivity in the water by
factors up to 104, large algae samples (6 to 20 graas dry weigh%)
were collected from the Sazvannah River in May for quantitative analy-
sis by gamma spectrometry. The data show that Cr-51 was the pre-
dominant radionuclide found in river algae, only trace concentraticns
of Ce**1,**%* (s-137, and Zn-65 were present, Samples were collected
near the mouths of the reactor effluents and at distances of 10 and

60 miles below the Plant site.

Nonvolatile Beta in River Algae, 1 X 107*2 co/g

Four Steel Cresk & Lower Highway Stokes

Isctope Mile  Pen Branch Three Runs 301 Bluff
Ce~*t, 144 4 * 10 * 10
Cr=-51 30 200 195 170 60
Cs-137 1 7 ' 4 * 2
Zn-65 3 5 5 * 2

% Concéntration less than sensitivity of analysis.

Clamsrcqllécted in.June from the Savannah River, 10 miles below the
Plant site, contained trace concentrations of radiostrentium (maximum
6 x 10°*2 ¢/g) in the shells. The only gamma emitter found in the
fleshy tissues was Zn-65 (maximum 3.6 X 10°* ¢/g). The concentra-
tions of gamma emitters in shells and flesh of clams ceollecxted sbove

the Plant site were below ithe sensitivity of analysis,

nd
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Lower Three Runs and Savannah River
The chemical quality of the Savannah River both upstream {location
2) and downstream {lccaticn 10)

six months is presented in the fellowing table,

Chemical

Quality of Water

from the Plaont =7te 2

Water quality

analyses at location 3 on Lower Three Runs Creek are also presented.

Al1]1 data except those for dissolved oxygen aend FOZ represent the

average analyses of composite water samples which are collected

weekly.

weekly determinations of the oxygen at the time of coliectiomn.

The data indicate that SRP operations have almost uvndetectable

effect on the

Color {APHA)
i
Methyl Orange, ppm CaCos

Dissolved Oxvgen, Fp&

Suifide, ppm 3
Hardness, ppa CaCls
Conductivity, urhos
Total Dissolved Sollds,
P

BOD, ppm
Lignin, ppm
Surfactant, pum

Totel Iron, prm Fe

Chloride, ppm Cl
Nitrite, ppm N
Bitvate, ppx W
Suifate, opm S04

health of the river,

Chemical Quality of Water

The dissolved oxygen and BOD values reflect the average of

Lower Three Runs

River Upstream

Eiver Downstraam

Max Min Avg Max Min Avg Max Min Avg

43 15 29 80 1= 35 70 15 33
9.0 1.0 7.8 7.7 £.5 7.1 7.7 8.8 7.1
80 BE:] 31 60 12 18 22 9 16

13 7 10 12 7 3.7 12 & 10

<C.2 <B.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

34 19 26 ig 8 13 21 11 14

83 39 GE 81 37 47 85 32 30

97 26 S0 52 31 43 Y 24 43
3.4 0 0.80 3.7 0 0.87 3.6 0 0.81
6.1 1.7 3.3 4.4 1.0 2.6 3.7 0.9 2.2

<0.02 <0.02 <0.c2 0.03 <0.01 <0.02 <0.02 <0.02 <0.02
0.86 0.05 0,38 1.6 0.11 0.77 1.7 0.20 0.85
3.8 0.7 1.5 2.2 0.8 1.3 3.0 0.3 1.1
0.004 0.0C1 0.001 0.004 0.001 0.002 0.003 20.c0) 0.002
0.04 0.01 0,03 0.10 0.02 0,05 0.09 g.02 0.0¢
3.2 <2.0 <2.0 3.0 <ez.0 <2.% 4.0 . <20 <2.6




Lower Three Runs and Wool Scouring Effluent

The Allendale wool scouring mill began discharging waste on January

- 9 into Lower Three Runs Creek approximately one-half.mile above the
Road A sampling location. Specisl chemical quality surveys of water
were made on May 12 and June 15 to determine tne nature of the
woolen mill waste and its effect on the chemical quality of Lower
Three Runs water during periods of high and low flow. The data
show that the woolen mill waste nad no apparent deleterious effect
on the chemical gquality of water at the Road A sampling location

during either instance.

Chemical Quality of Water

Woolen Mill
Lower Three Runs* Waste Effluent Lower Thres Runs#*#
Flow Flow Flow
High Low High Low High Low
Dissolved Oxygen, ppm 7.2 7.4 2.9 1.3 6.7 6.2
2" Color {APHA) 40,0 25,0 80.0 106.0 50,0 30.0
rE 6.9 7.0 7.0 E.5 7.0 6.5
Methyl Orange, ppm CaCOs 21,1 34,7 45,5 121.0 23.9 40.0
Sulfide, prm S <0.2 <0.2 <0,2 <0.2 <0.2 <0.2
Hardness, ppm CaCOa 20.0 34.3 22.0 79.0 ?l.2 28.4
Conductivity, umhos 58.8 80.0 200.0 390.0 €2.5 94.0
Total Dissolved Solids, prm 39.0 53.8 193,4 372.2 53.4 57.4
BOD, ppm 0.2 <0.01 4.3 <0.01 1.2 0.05
Lignin, ppm 4.9 2.3 12,5 36,6 4.7 2.8
Total Iron, pmm Fe 0,9 0.5 1.9 0.3 G.9 0.8
Chloride, ppm Cl 1.1 1.0 2.7 5.0 0.8 1.1
Nitrite, ppm N <0.001 <0.001  <0.00L° <0.001  <6.00L <0.001
Nitrate, prm ¥ <0,01  <0.01 <0.01  <0.01 <0.01  <0.01
Sulfate, ppm S04 <2,0 <2.0 12,3 1.2 <2.0 <2.0
. Surfactant, ppm =~ . <0.02 <002 4.4 <0.02 <0.02  <0.02

#* 2.5 miles above waste effluent.
** 0,5 miles below waste efTluent,

L3




DIZSOLVED OXYGEN PROFILE OF THE SAVANNAH RIVER. Surverys of the Savannah River,
from Butler Creek enury to the Highway 301 Sridge (see figure 20) are
made each quarter to oblain dizselved ~irgen proriles of the river
during seascnal variziions of “lcv ang temperature, This report ccm-
pares data obtained on March 15, 1961, under conditions of high river
flow and low water temperature with data chtainsd on June 1 , 1981,

under conditions of nermal river flow and median water temper ature,

The data shov that the dissclved oxygen comtent of river water was
depressed slightly during each reriod az it flcwed past the Plant
Site due to increaseg water temperature, The dats also show that

the oxygan content of river water near Augusta, Georgia was depressed
slightly, during the periecd Or normal river flow and median tempera-
ture (June 14, 1961), due to the discharge of sewage and industrial
wastes, However, the river recovered its oxygen content approximately
20 miles upstream from the Plant site. The minor depressions noted
above and adjacent to the Plant site are not deleteriocus to the
general health of the river. Compensation for vater temperature
variation was made in caleulating the percent saturation data pre-

" sented in the following table.

Percent
River Water Temp, °C Dissclived Oxygen, ppm Saturation
River Location Mile 3/15 8/14 Eﬁlé §££g 3/1s gé&g

Butler Creek 203 13 22 §.8 7.4 92 84
Spirit Creek 128 13 24 10.2 8.1 98 72
Silver Bluff 189 12 23 10,9 8.3 100 96
Grays Landing 184 1z 23 10.86 8.3 98 93
SR-2 175 - 13 24 10.2 8.2 95 98
Hancock Lending 185 13 24 2.8 7.2 32 84
Griffin's Landing 180 13 25 10,1 7.4 95 88
Brigham's Landing 157 13 25 1o.2 7.7 96 92
Steel Creek 1858 15 a7 9.0 6.2 a9 77
Little Hell landing 144 23 28 ’ 8.2 6.9 34 87
Lower Three Runs 140 15 28 2.8 7.2 95 91
Johnson's Landing 139 15 27 9.8 7.0 97 87
Highway 301 1z9 15 27 5.1 7.4 90 g2
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DISSOLYED OXYGER COMTEMNT OF REACTQOR EFFLUENTS. The dissclved oxy

of each Plant effluent is measursd we2x<ly 2t The Read A sample lo-
cation to determine the minimum dissclied ciygen content of waler

returned to the river. Upper Three Runs, which is not a reactor
effluent, is sampled as & control. Compensaticon for water tempera-
ture variation was made in calculating ﬁhe‘@efcent saturatior, Data
cbtained during the report period are presented in the follcwing
table,

Dissolved Oxygen, vam Percent Ssturation

Effluent Minimun Average Minimum Average
Upper Three Runs 7.8 9.5 85 g0
Four Mile Creek 4,5 5.1 82 . 92
Pen Branch 4.9 6.1 92 g5
Steel Creek 4.9 6.0 88 g2

Lower Three Runs 8.1 | 9.3 79 88
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Table 1. Sseparaticns Arcas Stack Releases
: 2 1 Jargn:
Alvha, :“nnvole?ile Beta, me Radiolcding, Tritiua, i rerb
me Ru*»S7Esd g BT T LIS C3-137 cel v IT8 T 07 me curles
- Morkn
ApgL:
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B A -
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1
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. 1
February .10 771 0.22 0.55 0.67 5.14 778 20.6 o0, %00 T
March .26 221 .18 0.79 0.3 §.11 - 228 10.5 74,600 I
April .15 236 .50 .44 1.35 7.94 249 - £0,100 7 i
May .23 159 .39 1.09 0.25 7.14 168 - 56,100 f genu
June 0.34 229 0.1 0.51 0.84 2.88 333 - 43,100 A Feby
Total - 1,29 2619 7.85 3l.5 5.2 s3.9 2923 47.7 322,000% ! Marg
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January
Februa}y
Maren
April
May

June

Total =

January
Feoruary
March
April
May
June

Total ~

January
Feoruary
March
April
May

June

Total ~

January
February
March
April
May

June

Total -

Januery
February
March
April
May

June

Total =

—_ -

[
APPEVDIN A

m R ’ - T =

Taeble 2. Reztitor Lrecs Disass
A o e T S - bl Pr—
L0 WITLUSenT ouTeans,

e Y

> e..u_r..'..d

CUTrIEs

Sasin

Lona=Llved T

Cr=l4l Cr-£X Ru-103 Zr-i

M3-30 Totasl Trisium
0.15 .53 0.03 0.05 Q.28 0.07 2.32 1.61 5.24 C.0¢ 1.84 0.63 G.10 2,588 8x0
08 02 .02 .03 2.67 .94 .05 0.43 0.71. - 0.08  .G2 - 0.05 3
24 .13 .03 W1l 0.35 .17 L1l 57 i.51 - l-lf .05 04 1.43 650
25 .48 .03 .72 1.81 . 5 .07 24 I.61 - 1.91 18 14 2.23 41
.42 .44 09 .14 a.25 .20 .08 .26 . 2.680 0.0L 2,44 .3 6L .40 1245
Q.23 0.19 Q.05 Q.09 Q.51 0.14 0.05 Q.13 1.47  0.01 0.854 0,13 Q.26 0.94 75
1.44 1.7 0.31 0.64 3.97 0.98 Q.32+ 3.11 i3.14 2.0 6.10 L.l 1,15 10.71 3203
Q.Cc2 ¢.67 3.04 0.04 0.10 ¢.07 0.14 0.32 1.47 - 3.08 Q.26 0.07 .32 1592
.08 .18 - .03 L1007 08 Q9 .21 0.77 - 0.10 .03 NN 0.14% 24
.21 .89 .09 .06 353 .08 L5 -15 l.86 -0,08 11.75 f:58 ,5% 0 13,17 1735
13 .23 .05 .04 .18 .04 .04 .08 0.73 .05 3.¢%8 .22 35 4.50 145
17 .69 .07 .07 .49 .08 .16 .19 1.85 .14 5.97 57 .46 6.94 413
0.25 0.i6 2.13 Q.11 Q.54 a.14 0.03 ¢.18 1.84 0.04 .57 0.51 0.72 4.94 764
0.92 3.i2 0,38 G.35 1.74 Q.49 Q.45+ 1.13 4,57 0.31 28,43 2.20 2.14 23,08 2879
0.2% ¢ - - ¢.08  g.07 Q.18 Q.18 Q.45 - 2.03 Q.02 Q.0L 0.08 25l
- - - - 0.08 .03 - 06 3.17 - - - 0.0 0.0} S5
1E.43 0.8% 1.70 Q.53 2.47 .28 140 .05 23.20 5.93 18.57 4.54 5,17 32,57 2438
0.58 07 (O] L20 Q.57 .13 3.15 JSe 1.85 - .04 .08 Q.31 3.48 110
0.3 2.05 .05 .10 0.32 .03 .08 .03 1.02 - 0.94 o.08 0.27 1.29 LI
1.58 1.17 0.2 0,57 .18 3.19 J.26 Q.10 5.C6° C.28 4.31 .83 2.02 8.4t IIll
15,15 2.11 2.10 1.60 4.68 1.05 2.04t Q.42 I2.15 6,27 21.24 -t 5.72 45.8% ToRl
K Ares
0.07 J.38 0.c2 ¢.07 0.14 Q.05 0.92 Q.17 - 2.34 - 1.30 2.36 0.09 1.8% 2423
1.62 .55 .07 .24 17 17 .24 Rel 2.43 Q.14 .a8 L5 W13 1.45 278
0.47 »11 06 .13 .29 .14 .89 Rl 2,14 - .41 .03 .03 3.5% 45
0.14 0.04 0.04 .04 Jil .06 Q.07 .04 Q.54 - G.30 0.05 .13 J.84 28
5.28 4.96 1.8% .13 .27 .21 1.50 07 12.31 - 11.21 4,27 .29 35.16 1923
Q.45 0.11 0.04 0.10 0.12 0.02 0.07 0.08 1.00 - 0.560 3.03 0.12 0.81 553
8.05 5.15 2.12 0.71 1.10. 0,65 3,591t G.47 20.82 0.14 14.82 5.04 a.20 20.74 5628
ic Area I
.29 0.3 .03 0.08 0.20 0.95 G.22 0.19 1.35 - ¢.15 0.08 0.C4 6,27 555
.30 1.73 .C7T ,C9 .28 .09 0% .09 2.2 - 6.63 .61 .21 7.45 2714
.12 0.28 .03 04 .29 .07 L2 .05 0,63 - Q.40 Rei:] i t.82 104
.08 0.05 .03 ,06" .35 0B ol .03 Q,67 - 0.53 .04 3.16 0.73% ]
0.74 0.23 .24 .33 .54 .48  0.03 06 2.74 - 2.06 Q.28 1.34 5.568 2
3.55 1.37 0.30 0.26 0.21 0.08 3.11 0.03 5,90 - 29.48 2.4% | 1.72 35,67 782
i
5.08 .86  0.70  0.84 1.95 0.8 li.4st 0.5 15.27 - 35.85 3.58 3.6l 46,42 4779
- Wo slgnificant release,
* Inelutes 0045 curda Gr-030 with = monthly relenss of 0019 enurial -
*% Incjudes 0,44 curie Sr-J0 Witn 4 @aximua Donthly Telonse of 0.1 curie (Maren 8r° '™ regults were
lcss than §r-90 recults).
+ Includes (.55 curie Sr-30 with a maximum menthly release of 0.21 curie,
t* Includes 9,19 curie 5r-%0 with a maximum monihly release of D.05 curle.
4 Inciudes 0.21 curie Sr-90 with & maximum monthly Telense of 0.05 curie,
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January

February-

" March

April
May

June

Total -

January
Februvary
March

spril

. Mey

June

Total —

APTENDIX A

Tehle 3, Separatioans Areas Releases to Seepage Basin System, curies

* Results included in Sr

Alpha, . Nonvolatile Beta, curies Radioio&ine, Tritium,
me  Sr-gox gpor90 (gl3%,187 o lel,l4d g 103,108 50 S qgig) curies curies
| F Area ] .
44.5  0.21 1.89 1.31 4.2 4.2 13,2 34.8 -
0.6 .09  0.23  0.18 3.7 2.0 4.7 10.8 -
52 .41 .89 .83 5.6 - 3.8 4.2-- 15.3 -
66 .27 .40 .39 3.1 3.9 L4 9.2 -
116 .09 .47 .33 2.9 - 12.2 0.9 16.8 .
42 0.07  0.17 - 0.12 0.4 -3.8 1.1 5.6 153 E
351 1.14 4.05 3.16 29.9 23.9 25.5 92,5 157 f
| - |
H Area ' _ |
25 0.37  1.83  0.15 c1 - 5.8 11.3 252  0:05
.06 <0.13 .04 0.3 -~ 0.8 5.9 7.2 _0.045
.05 .05 .01 .09 .21 0.2¢4 0.6 - %
13 .58 74 .02 .09 .32 .24 1.8 -
12 .52 .59 .08 0.49 .28 15 1.6 -
19 0.93 0.86 0.18 ~— 1.16 0.21 0.22 2.8 - % -
8s 2,51  4.20  0.48 6.23 7.60 18.0  36.8 0.09
| ) ) 89,90 (.51 vmn. | |
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APPEIDIX 3

Table 1. Gamma Radiation Levels

Dose Rate, mr/24 hours
. Frevious
Average Average

F Ares 0.64 1.22
H Area .78 Q.66
R Area .33 .52
P Area .48 .51
L Arez , 49 .50
K Area .56 .43
C Arez .57 .02
TC Area .44 D&
300/700 Area B3 .67
Talatha Gatehouse .28 .26
Williston Gatehouse .31 .33
Dunbarton Fire Tower .28 .36
400 Arez 42 .45
Green Pond Church .30 .34
Military Recreation Site .28 .29

Jackson .26 A2
Aiken Airpert .43 .36
Allendale .32 .38
Wayneshecro w35 .39

Bush Field .29 .31
Langley .29 .30

Williston .32 .36

Barnwell - ) .35 .40
Sardis .30 0.3
Aiken State Park .30 ’ -
Highway 301 0.34 -
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APFENDIX B

Table 2. Redigzctivity in Air
Alrha, Filieranls Bete, Redioicdine, Trit%um,
1 x 1071 ue/ee 1% 107 uefec 1 x 10°1% gefee 1 X 107F ucfee
Prav Prev Prev Prav
Location Max Avz Avg Hax  fve  AVE W= AV AVE Max  Ave  Ava.
F Area G.23 0.10 0.27 130 iz 20 2800 160 &8 0.37 .21 Q.47
H Area .19 .07 .13 140 18 11 6B 36 2 11.5 2.64 2.87
3/700 Area .12 .08 .12 11 6 8 79 8 2 1.97 0.25 0.30
Talatha Gatehouse .15 .08 .10 14 7 o] 13C g8 2 0.40 .15 .33
Williston
Gatehouse L 14 .07 .07 19 3 7 110 [ * 1.18 .26 .24
Dunbarton Fire
Tower .16 .08 10 15 7 8 2C 2 2 0.4 .20 .29
400 Area .20 A1 .11 186 7 8 78 702 . 40 .41 .33
Aliken Airport .15 .07 (11 18 7 7 78 4 . 39 .08 Y-
Allendale .14 07 .07 32 a8 7 8 3 * W28 Q7 .10
Waynesboro .14 .06 .09 17 7 8 11 2 2 .13 .08 .13
Langley .12 .06 .08 24 8 5 & * 2 .13 .05 .19
Williston .15 .08 .05 14 T [ 24 51 2 .43 W11 .11
Barnwell .17 .08 .08 25 8 6 18 * 2 .26 .07 .17
Sardis .12 .04 .03 10 5 4 s * 2 .28 .04 .03
Bush Field .14 05 .03 15 7 g 47 3 * .21 .0S .13
Green Pond Church .15 .07 .06 14 & 3 14 2 .43 .13 .31
Military Recres-
tion Site .16 .05 .07 12 5 8 a3 s * .40 12 32
Jeckson .1 .06 .03 3 7 10 28 4 * .76 13 0.30
‘Alken State Park .11 .08 - i5 6 - 10 * - .18 .27 -
Highway 301 .15 Nexs - 26 7 - 5] * - 0.17 0.CE -
Columbia, S. C. .18 .10 .12 13 5 ) - - - - - -
Greenviile, S. C. .22 .10 .13 18 a g - - - - - -
Macon, Ga. .19 A1 LAz 19 8 7 - - - - - -
Savannsh, Ga. 0.18 .07 0.08 15 6 7 - - - - - -

- Semple not taken.
* less than sensitivity of analysis.
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APPENDIX B

Teble 3. Radioactivity in Rainwater
/
Alphg, Nonvolatile Beta, Radioiogine, Tritigm,
1X10 2 e/m 1 x10 ¥ e/m 1% e/m 1x107° ¢/ml
: Prev Prev Prev Prev
. Location Max Avg Avg Max Avg Avg Max Avg Avg Max Avg Avg
;T-:C-F Aresa 6.2 1.2 0.8 970 180 155 2400 270 6 180 22 29
. H Ares 1.4 0.7 1.0 230 54 35 1100 110 5 8200 430 167
3/700 Area 1.2 .5 0.6 47 24 58 34 9 6 56 15 21
Talatha Gatehouse 1.0 A .5 37 19 24 43 8 & 130 1L 13
Williston Gatehouse 0.9 .G .6 32 15 24 23 6 7 13 5 12
Dunbarton Fire Tower 1.1 .5 N 49 18 20 170 14 5 ez 3 25
- 400 Areca 0.7 .4 o4 54 18 18 170 16 4 31 3 12
) Aiken Airport 1.0 4 4 44 22 26 76 9 6 17 1 4
Allendale 0.7 .4 .7 20 16 28 100 8 5 13 * 5
Waynesboro 0.7 .3 .3 30 18 21 34 5 4 1 4 4
‘Langley 1.4 .4 .7 20 13 21 10 4 8 1z * 8
Williston 1.1 .3 .3 90 i8 13 120 8 7 11 . 4 6
| Barnwell 0.8 .3 .2 73 24 16 13 ) 7 17 4 6
: Sardis 0.9 .3 .3 78 20 24 21 4 5 B ¥ 5
Bush Field 0.8 .3 .3 38 22 27 1l 3 5 27 5 8
Green Pcnd Church 1.6 .5 .5 43 17 18 21 4 8 150 18 24
4 Military Recreation Site 1.1 .3 .3 47 22 14 11 3 8 70 7 14
| Jackson 1.5 .3 0.3 38 13 13 8 3 5 28 T 16
Aiken State Park 0.8 2 - 29 14 - 9 3 - 9 4 -
Highway 301 0.5 0.2 - 27 14 - 10 3 - g * -
- Sample not teken.
* Less than sensitivity of analysis.
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Table 4. Radiocactivity in Vegetation

Nonvolatile

Alphsa, Beta, Radiciodine,
1X10722 e/ 1 X 10-12 /g 1 X 10712 ¢/g
Prev Preav Prev
Location Max Avg Avg Max Avg Ave Max Avg  Avg
F Area '
(at 1 mile radius) 0.6 0.2 0.1 39 15 17 1000 25C* 1.0
H Area
(at 1 mile radius) 0.7 0.3 0.1 40 14 14 35 12% 0.6
Plant Perimeter 1.0 0.2 0.1 &6 13 15 56 1. 0.4
25-Mile Radius 1.0 0.2 0.1 20 Il 15 44 1.5 0.5
* Samples analyzed for radioiodine only in June.
APPENDIX B
Table 5. Radicactivity in Milk
Radioiodine, Tritium,
1 X10"*S e/ml 1 X 10712 ¢/ml
Prev Prev
Max Avg Avg Max Aveg Avg
Talatha 760 B2 * 10 4 7
Snelling 16 10 * 84 11 6
Aiken 370 33 * 7 * 4
North Augusta 76 13 * 11 4 4
Langley 470 35 * 7 * 4
Average Sr-90 in Milk, pupc/2
1960 ’ 1961
Type Sample October December March  Juns
. FPamily Cow 37 20 20 z0
Local Dairy 15 12 12 12
Major Distributor 13 11 12 13

* TLess than sensitivity of analysis.
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Table 5. Radioactivity in Fient Stream Water
Alpka, lionvolatile 3ete, Triflum,
1% 10715 efzm1 1% 10735 ¢/l 1% 16722 cfml
Sample Prev Prev Prev
Bo. Location Max iy Ave _Mex  jig Avg  Max Avg Avg
i Tims Branch - UppeT [ores E.:si
1 Control 2.4 1.5 1.5 1.2 7 10 - - -
2 F Area Storm Sewer 230 32 350 50,200 4600 19,5C0 - - -
3 700 Aree Effluent 59 20 64 00 120 230 ir* 4
4 300 Area Effluent 1700 220 180 4,800 380 480 - - -
5 Read C 5.2 1.4 1.6 19 6 8 - - -
6 Road A 1.6 0.8 .7 1 1 7 10 Z [
| Four Mile Creek
T Area Effluent 55 7.6 H 7,300 2300 10,000 7€ 13
8 B Area Effluent 2.1 1.1 0.6 140 50 82 I00 180 250
Road 3 1.4 0.5 1.0 8zC 270 1,500 - - -
10 Road A 0.7 0.4 0.2 4,230 260 250 &80 €5 &7
bk Road A 0.5 0.1 0.3 3,800 120 260 630 E£3 &0
Steel Creek
iz Roed A 1.3 0.4 0.2 1,500 220 200 380 110 &2
—_—
Par Pord |
13 R free Effluent 1.1 0.6 O.4 670 170 130 5320 1IC 120
14 Pump Housz 170 53 120 20 94 120
15 Fatterson's Mill 74 38 b ] 140 37 £5
16 fQosd A 4z 24 0 58 17 I3
Radiniodine, Radicstrontium, Radioczsium,
1 x J07E5 o/m 1 % 1075 o/n} 1 % 197*F 2/m
rrev Pres T
Max Avg Avg Max Avg Avg Max AVE  AVE
Four Mile Creek
8 F Aree Effluent - - - 380 46 940 100 58 220
g Road 3 220 28 - - - - - - -
10 Road A 320 21 25 120 13 il 220 14 7
10 Road A 1000 57 az 180 22 1z 0 8 7
Steel Creek}
0 Hoad A 30 24+ 1z 58 12 ] 110 14 9
Per Pond
13 R Area Effluenc 220 19 5 37 g 12t S8 24W 55t
14 Pump House - - - S 9 2 I8 14 22
1s Petuerson’s Mill - - - 23 3 ] 24 12 23
15 Road A - - - 15 & El 14 Bl 2

#* Less than seasitlvity of analysis.
¥* Five month average.
t Three month average.

E




15

W

w
m

—T

APTENDIX B

Teble 7. Redioasctivity in Plant Stream Mud P
Alpna, Nonvolatile Beta, -
1 X 1072 ¢ /g 1 X 10712 ¢/g ‘.
Sample Prev Prev
No. Lccaticn Max Lo Avz Max Lrg  Avg
Upper Three Runs
1 Control 3.0 0.8 0.5 12 7 10
2 F Area Storm Sewer 2.2 0.9 1.8 1000 370 1200
3 700 Area Efflu=nt So* 38* 20 180 29 40
4 300 Area Effluent 340% 1.40% 110% 430 12C 71
S Road C 4.0 1.1 1.3 44 13 16
3 Road A 1.3 0.3 C.8 16 7 9
| Four Mile Creek]
7 F Area Effluent 0.7 0.4 2.8 1100 17C 8eo
8 H Ares Effluent 1.3 0.2 0.2 18 6 14
9 Road 3 1.1 0.4 c.2 29 48 200
10 Road A 2.0 0.9 0.5 210 56 47
IPen Branchl
11 Rozd A : 0.9 C.Z2 0.2 350 43 47 '
L?teel Creg%] .
2 Road A 0.9 0.5 0.6 240 45 73 .
13 R Area Effluent 0.8 c.2 0.2 16 5 z6
14 Pump House 0.4 .2 0.1 10 4 6
[Lower Three Runﬂ
15 Patterson's Mill 0.8 0.2 0.2 2 4 20
16 Road A 0.6 0.2 0.2 42 7 6

* TBP extractable alpha.
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Table 8. Resdicaectiviiy in Sgvannznh River Waler
Alphse, Nonvolatile ZBeia, Tritium,
1 X 10715 ¢/ml 1 X 10725 ¢/ml 1 x 1072 o/mi
Prev Prev rev
Location Max Avg Avg lHax Avg AUS vlax Avg Avg

2 0.5 0.2 0.1 11 S 4 2 5

3 0.7 0.3 0.2 23 5] ) - -

5 0.5 0.2 0.2 530 Z9 i0 - - -

8 1.8 0.3 0.2 260 47 64 - - -

9 0.8 0.2 0.2 100 27 22 - - -
10 . 0.8 0.2 0.1 1310 2E 28 34 13 11
11 0.7 0.3 0.3 110 25 26 29 11 16

Radioiodine, Radiostrontium, Radigcesium,
1 X 10725 c/mi 1 X 1075 ¢o/ml 1 X 10715 ¢/m2
Prev Prev Prev

Location Max Avg Avg Max Aveg Avz Max Avg Avg

2 - - - 7 2 - - - -

8 - - - S0 12 5 22 51 7

9 - - - 39 9 5 24 8 S
10 42 52 8 5 13 4 6
11 - L4 3 4 20 s 5

Radicactivity in Mud

TBP Extractable Alpha, Nonvelatile Beta,
1 X 10-*2 ¢/g L X 1072 ¢/g

Prev Prev
Location Max  Avg Avg Max Avg Avg
2 4 2 1 22 15 10
3 4 2 2 22 15 15
5 10 4 3 40 18 17
8 .- S . 3 3 24 - 16 17
9 ] 3 1 21 10 8
10 4 2 3 23 13 15
11 4 1l 1 17 6 6

~ ~
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Table 9. Eediozctiviiy in Plant Drinking Wa<er

Alpha, Nonvelatile Beta,
1 X 10735 ¢o/mi 1< 10715 o/ml

Frev Prev

Location Max Avg Avg Max  Avg Avg
F Area 6.5 7.8 4,3 48 25 26
H Aresa 6.2 4.4 4.8 22 is5 24
3/700 Area 1.6 1.1 1.4 4 * 8
400 Area 1.6 1.3 1.1 a 7 8
THX 2.7 1.7 3.7 10 7 7
Pump House 1 0.3 * 0.5 & 5 S
Pump House 2 0.2 * 0.5 B 5 g
R Area 0.6 0.3 0.3 4 * *
P Area 5.9 1.5 C.5 4 * 3
L Area 0.3 * * ) * e
K Area .3 * * 5 4 5
C Area 0.5 0.2 * 4 * 4
Par Pond - Pump House 0.6 .4 o.2 10 & 5
TC Area 1.7 1.4 3.1 7 4 10
Classification Yards 0.9 2.7 0.8 7 4 4
Central Shops 0.7 C.6 0.5 4 4 5
Barricade 1 1.7 1.2 0.8 5 * *
Barricade 2 37 25 33 68 52 52
Barricade 3 0.5 0.3 0.2 4 * 4
Barricade 4 7.1 4.0 2.9 7 g &
Barricade & 0.3 * * 5 ¥* *
Donora Station Well 0.2 * * 7 * 5

* Less than sensitivity of analysis,




@

-~

APPENDIX B

m ~ 1 ERET - H ey o 2 T R T
. Table 10. Radicactivity in Pupiisc Drinkin: Waler

Alpha, Nonvolgtila Zere,
1 X107*S ¢/ml 1 X 1075 o/

Prev : Prev

-Location Max Ave Avg Max Ave  Ave
Allendale 0.4 0.1 0.1 10 3.0 %1
Sardig 1.1 0.2 * 5 2.7 4.8
Waynesboro 0.2 0.1 0.1 1.6 3.7
Augusta 0.1 * 0.1 8 2.4 3.7
North Augusta 0.2 0.1 0.2 10 4.6 4.4
Clearwater 0.2 0.2 0.2 7 3.3 4,5
Bath 2.7 1.7 1.6 12 6.1 7.0
Langley 2.0 1.7 1.8 9 5.8 7.5
Jackson .7 3.4 3.2 16 10.6 6.9
New Ellenton 1.6 0.3 0.5 12 5.4 4.8
Aiken 4.5 2,2 1.1 9 1.4 2.6
Williston 1.§ 1.4 0.9 7 4.3 4.6
Blackville 0.3 G6.2 0.2 & 1.9 3.2
Barnwell 0.3 0.2 0.2 8 £.2 3.9

* Less than sensitivicy of analysis
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Table 11. Radioactivity in Seepage Basin Water
Alpha, Nonvolatile Beta, Radioiodine, ‘ Tritium,
1 x 10712 ¢/m1 1 X 10712 ¢/ml 1x10"2 ¢/m1 - 1x10732 ¢/ml
Basin . Prev Prev Frey Prev
No. Max Avg Avg Max Avg Avg Max Avg Avg Max Avg Avg
F Area °
13 5.3 7.9 8700 3000 860 170 38 25
2 5.6 2.9 5.2 1500 1200 480 50 20 5
2,5 4.2 590 380 280 6 5 |
L H Area _ } F
1 1.4 4 2200 700 860 8 4 ;
' e
2 0.4 0.2 410 2% 70 5 :
3 0.4 0.2 94 34 27 5 3 0.4
A Area
1 5.3 1.4 0.3 73 15 2 - - - 2,600 1,200 290
TNX
1 TII.8 5.7 3.2 33 16 12 - - - 400 80 24




Table 12. Radicectivi- Vater
, .
; Alpha,
1 X 10715 o/n1
Well . Trev
No Max Avg Avg
W
1 0.2 0.2 0.8 13 13 S
2 2 W1 .2 7 4 i8
3 .3 .t .2 4 2 G
4 2 W1 .4 23 is 6
5 2 .1 .2z 20 4
6 0.2 0,2 L4 i1 5 4
7 * * 0.0 18 ic 2
8 0.1 0.1 .3 13 7 5
g 0.0 0.0 0.2 8 5 6
10 0.3 0.2 1.1 g 8 9
lBurial Ground Wells|
1 0.7 0.2 0.3 i8 3 10
2 1.1 .3 .3 25 I 5
3 0.7 .2 .3 83 18 5
& 1.0 .6 .8 24 is 3
5 0.8 2 .3 11 7 a
6 40 .2 .3 20 9 6
7 & .2 L3 34 10 7
8 .5 .4 .6 16 7 12
9 0.5 0.3 0.3 8 2 g
Tritium in ¢round water, 1 x 10°1%
Z ¥Wells ZW Wells Burial Ground Wells
Well rrev Prev Prev
No. =~ Max Avg  Avg  Mex  Avg  Aveg Max  Avg Avg
i 1g 13 14 8 3 4 5 1 10
2 24 18 4 1 1 5 45 9 12
3 15 12 & 6 24 27 0 3 4
4 ad i ** 111 76 35 310 220 128
5 *% * *& 38 30 31 80 40 37
& 3l 31 L 2 17 40 9 3 11
7 *n % ** 140 = 28 4 1 4
2] 33 28 L 7 4 17 52 26 75
9 25 24 20 205 182 38 i2 3 =
10 R 114 104 15
13 54 23 25
12 36 3z 22
13 7 &) 4
15 ice 102 9¢
18 "k ** *x
17 2 2 3
is 20 29 23
13 3 2 B4
20 2 2 4
' 20A *x *% *
- * Less than sensitivity of analysis.
o ** Water sarple unobtainablas.
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Table 13. Radicactivity in Z20J-fresz S=epege Besin Wells
Nonvolatile Beta, Radigstrontiur,
Alpha, 1 X 10715 o/ml 1 X 10715 ¢/ml 1 X 10715 o/ml
istance from Prev Prev Prev
Basin, fh Max bye Avg Max Aveg Ave Max Ava Ave
I Area
1» 34 7000 2100 1800 210,000 130,000 300,060 3390 180 1,500
2 5 2.9 0.t 0.7 130 g5 g3
3 29 1.3 0.6 0.2 8s0 580 700
4 73 0.5 0.2 0.2 2,000 1,100 50
5% 24 3.0 1.3 0.1 42,000 2,300 3,800
B* & 1300 430 1100 163,000 68,000 100,000 44,000 3,600 300
7* 46 - 390 220 200 13,000 8,100 19,000 4,900 2,300 00
8 53 0.8 0.6 2.6 480 130 10
9 150 1.0 0.8 0.6 59 24 29
10%* 9 1300 SB0 410 216,000 143,000 119,000 73,00C 14,000 14,000
il 9 1.2 c.9 1.1 48 29 33
iz2» 29 3000 300 320 118,000 89,000 86,000 970 720 14,000
13% 8 50 43 440 24,000 41,000 36,000 1,830 780 11,000
H Ares|
1 24 40 i3 20 700 330 5,000
z 25 1 0.8 2.5 240 120 15
3 15 1.1 1.0 0.4 710 280 130
4 45 1.8 2.3 0.4 23 17
‘5 13 137 41 20 230,000 78,000 15,000  3Z,000 13,000
& 6 0.8 0.4 0.4 480 220 130
7 56 0.8 0.4 0.4 57 24 3
) 1& 0.8 0.3 O.¢ 152 N 43
9 78 c.2 0.2 g.2 103 33 17
10 19 1.0 0.4 0.4 230 120 15
11 72 0.8 0.2 0.1 230 100 170
A=37 4.0 2.0 2.5 880 250 440

* Wells in perched water table.
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