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Int roduct ion

This i1s the last in a series of semiannual reports summarizing the
results obtained from the environmental monitoring program at the
Savannah River Plant (SRP). In the future these reports will be
issued annually. '

Additional information pertaining to SRP releases of radiocactive
materials and their dispersion in the envircnment between July
and December 1962 may be obtained from two sources: Ashley, C.,
1962 Audit of SRP Radiocmrtive Waste,.IPSP 83-25-1, May 1963; and
a Health Physics Semiannual Report for the AEC, The Effect of the
Savannah River Plant on Environmental Redicactivity, DPSPU.
63-30-12, January 1963,

Summary

® The separations areas (through releases to the atmosphere and to
the seepage basins) and the reactor areas (througn releases of

disassembly basin purge water to effluent streams) remain the
primary sources of radicactive materials released to the Plant
environs. Releases in 1962 are summarized in the following

tables. T L o _
Separations Areas Releases
Alpha, Nonvolatile Beta, Radioiodine,
millicuries. curies curies
: Jan- Jul- Jan- Jul- Jan-  Jul-
To Jun Dec Jun Dec Jun- Dec
F Areal
Atmosphere 10.3 3.4 1.5 1.2 2.8 3.6
Seepage Basins 521 336  110.1 - 59.30 3.43  3.48
H Area |
Atmosphere 1.6 4.2 0.06 . 0.45 4.5 5.6

Seepage Basins 237 163 15.20 42,50 0.10 0.17
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Reactor Areas Disassembly Basin Releases, curies

Jan-Jun Jul-Dec

Short-Lived Radionuclides

(<30-day half life)* 211.3 162.0
Long-Lived Radionuclides

(>30-day half life)x* 87.7 82.0

" Iodine-131 . 82.2 4.8

Sulfur-35 . .,= ©261.7 249.9

Tritium |~ 24,690 21,990

* Shgrt llved radlonuclldes included MO
Np 5 cr° , and Ba-Lat*® -
L Longlllved radionuclides 1ncluded

Osa, 10
®es,20 2 ggl =%, Zr-Nb ; €%,
5r°=’"", ‘@n

® Releases of I-131 and nonvolatile beta to the atmosphere were ob-
scured by weapons-test falloufb. Large increases in the concen-
tration of nonveolatile beta in the atmosphere occurred in the
fall due to this fallout. The average concentration in November
was 6.1 uuc/m of air; maximum for any month since the resumption
of weapons testing was 6.2 Muc/m° in September 1961,

AL

' @ Average concentrations of Sr-90 and I-131 (16 uuc/z and 26 puc/s,

* respectively) in milk samples collected from local dairies and .
major distributors were consistent with the levels for Charleston, '
3. C., and Atlanta, Ga., reported by the U. 3. Public Health
Service.

® Predominant. radlonuclldes in seepage basin releases were Ru.oa’“oe

(20 ¢) and cste” (20 ¢) in F Area, and Ru*°2’-°® (29 ¢) in K Area.

Radlocesium releases in F Area were attributed to operation of - e
the Building 242-F evaporator. Rul®371°8 rejeases in both areas

were attributed to the waste handling facilities in Bulldings

211-F and 211-H. -

® Levels of rad10act1v1ty in stream and river samples (water, flsh
and algae) generally reflected reactor discharges.

® Sulfur-35 (250 c¢)} and chromium<51 (112 c¢) were the predominant
radionuclides (excluding tritium) in. disassembly basin purge
water. Sulfur releases were attributed to degradation products
resulting from radiation damage to cation resin beds. Chromium-
‘51 releases thrcughout 1962 were substantlally higher than those
experienced previously.

® 20 curies of radiostrontium (including 0.3 curie Sr-90) were re-
leased to Steel Creek during an L-Area reactor discharge in
August. The release caused a maximum Sr-89 concentration of 79
uuc/£ in a standard weekly sample of river water obtiained down-
stream from the Plant.
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® Plant-released alpha activity had negligible effect on levels of
g alpha in stream and river water; alpha concentraticns in river
water at downstream locations were no higher than those at the
upstream control location. Increased six-month average concen-
o trations of alpha and nonvolatile beta activity in M-Area effluent
were attributed to rupture of fuel slugs during autoclave pressure
tests in Building 313-M,

® SRP operations had no effect on the chemical quality of Savannah
River water. Although the effluent from a wool scouring plant
appears to have caused a depressed insect population in Lower
Three Runs, no significant effect an the chemical quality of this
water was noted. Dissolved oxygen concentraticns above and ad-
jacent to the Plant were generally depressed slightly due to the °
discharge of sewage from Augusta, Georgia, and increased water
temperatures from Plant operations. However, at all times the
dissolved oxygen content of the water was suitable for growth
and maintenance of diverse populations of aauatic organisms.

® Survey results for the six-month period ending December 31, 1962, -

appear in the Appendixes. All tabular data are related to values
previcusly reported semiannually. Lo '
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APPENDIX A

Environmental Monitoring Results

Survey data were averaged for the six-month pericd and compared
with the previous six-month averages (Health Physics Envorinmental

Monitoring Semisnnual Report, January Through June, 1982, DFESP

63-25-3, February 1963).

In reporting data, "Avg" or "Total" refer

to the average or total for the six-month periocd covered by this
report, while "Prev Avg" or "Prev Total" refer to the average or

total for the preceding six-month period.. “Umless otherwise

specified, "Max" refers to the greatest concentration observed in a
single sample collected during this report pericd.
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Radioactivity in Air . . .. . . . .
Gamma Radiation Levels . . . . . . .
Radicactlivity in Rainwater . . . . .

. Deposition of
Radicactivity
Redicactivity

Radiocactivity

" "7 Redioactivity

Radioactivity
Radioactivity
Radicactivity

Radionuclides

River Water .

Radionuclides on Plant
in Vegetation . . . . .

im Mizk . . . . o L L,
in Plant Drinking Water v
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in Public Drinking Water . .
in Plant Stream Water . . .

in Plant Stream Mud .

in Savarnnah River Water and Mud .

in Transport in Stream and

Input and Seepage Rates for 200-Areas
Seepage-Basins . . . . . . . .

Radicactivity

Radiocactivity’

Radicactivity
Radiocactivity
Radiocactivity
Radioactivity
Radicactivity
Radioactivity
Radicactivity

Radiocactivity

Chemical Quality

“
in

in Seepage ‘Basin Water .

in 200-Areas Seepage Basin Wells
in 241-H Tank Farm Wells . .
in Terrestrial Animals .
in Waterfowl from Par Pond .
in Fish from Effluent Streams

in Algae from Effluent Streams

in Fish from the Savannah River .

in Algae from the Savannah River

of Bavannah River and

Effluent Stream Water voe e e e
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BG and R-Area Seepage Basin Wells
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Table 1. Radioactivity in Air, uic/m
K3
Alpha* Filterasble Beta Radioiodine Tritiwm
Prev Prev . Prev Prev
location Max Avg  Avg Max Avg Avg Max Avg Avg Max Avg Avg
F Ares ©0.23 °0.13 0.14 10.4 3.6 3.9 0,67 0.13 0.07 1480 420 600
H Area .16 .12 .10 9.8 3.7 3.9 .23 .08 .08 3880 1460 1600
700 Ares .19 .08 .07 11.3 3.5 3.7 .29 .09 .05 430 170 220
Talatha Gatehouse .13 .07 .08 8.5 3.0 4.2 .13 .04 *x 470 180 340
Williston Gatehouse .14 .06 .08 9.9 3.4 3.9 .22 .07 .04 BS50 270 3%
Dunbarton Fire Tower .15 .08 .08 11.2 3.4 4.1 .26 .07 w* 800 320 310
400 Area .19 .08 .10 10.4 3.1 3.7 .20 .07 .06 500 220 270
o . Aiken Airport .13 .08 .09 7.0 2.9 3.7 .21 .06 .04 280 - 100 120
Allendale .19 .08 0B 10.9 3.6 4.0 .22 07 .04 IS0 B0 100
Waynesboro .23 .10 .08 19.9 4.5 4.0 .29 07 % 260 80 80
Langley .24 .10 .10 9.8 3.2 3.7 L19 .06 e 30 80 70
Williston 17 .09 08 9.1 3.3 4.0 .20 .06 .08 530 130 180
Barnwell .16 .08 ,09 9.7 3.2 3.8 .15 .04 .04 280 110 120
Sardis .15 .08 .09 7.7 3.4 4.1 .18 .05 .04 250 90 110
Bush Field .21 .08 . .09 10.3 3.2 3.8 .16 .05 .07 290 80 100
- Jackson .12 .08 .08 9.8 3.2 3.5 L15 .05 e 410 130 280
Aiken State Park .14 .07 .07 7.7 3.2 3.9 .83 .06 .07 200 100 110
Highway 301 .15 .08 .07 9.8 3.2 3.9 W19 .06 % 190 80 110
B Columbia, S. C. .37 .14 .11 8.3 Z.8 4.2 0 .20 .06 - - -
— — ‘Greenville, 5. C. ©.18 .11 C .09 10.8 4.2 4.0 .24 ,08 % - - -
Macon, Ga. . .18 .10 .09 121 3.5 3.8 .22 .06 0.04 - - -
. Savannah, Ga. 0.21 0.09 0.12 12.4 3.9 3.9 0.20 0.07 & - - -
- o ‘ * Multiply by 107°.
#% Less then sensitivity of anelysis.
///
f,
-
)
- | e ) '
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. APPENDIX A

Table 2. Gamma Radiation Levels*

Dose Rate, mr/24 hours

Location Avg Prev Avg
F Area ) 0.62 0.56
H Area .81 .65
R Area . B3 .55
P Area .68 . .50
L Area B3 .. i L .56
K Area ‘ .63 v .54
C Area .63 50
TC Area .66 .58
300/700 Area .88 .66
Talatha Gatehouse .42 .46
- - - Williston Geatehouse .42 .41
Dunbarton Fire Tower .45 . 40
400 Area . .62 .57
Jackson .37 ‘ .24

Aiken Airport .42 ' .40
Allendale .45 .59
Waynesboro .44 .92
Bush Field .39 .42
-—-- ~-Langley Y . SO .35
Williston .38 . .41
Barnwell .34 .35
Sardis .40 .33
Aiken State Park .33 _.33
Highway 301 0.35 0.48

* Variations among these values are due largely
to differences in normal background and in
instrument response characteristics under
changing conditions of heat and moisture.
Area values were obtained from pocket
chambers placed in open stations; at other
locations the chambers were placed in closed
monitoring stations.

+
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Table 3.7

Location

APPENDIX A

Redioactivity in Rainwater, ppc/liter

F Area
H Area

700 Area

Talatha Gatehouse
Williston Gatehouse
Dunbarton Fire Tower
400 Ares

Aiken Airport
Allendale
Wayneshoro
Langley
Wiltiston
Baranwell

Sardis

Bush Field
Alken State Park
Highway 301

Jackson

‘p MWHHFRHEWUORND O

.2 0.3 4300 - 1400 1400-
T % Multiply by 102,

Alpha Nonvolatile Beta Radioiodine
Prev ] Prev . Prev
Max .éxg Avg Max  Avg Avg Avg Avg
0.8 0.2 0.2 5100° 1500 20
0.9 .4 .8 2100 490 1300 16
1.4 .8 .3 3100 920 1400 18 10
1.7, .5 .4 4200 1200 1300 14 14
0.9 .3 .3 4600 910 1200 20 18
.6 .4 .3 1400 610 1400 30 30
.6 .4 .5 1100 520 1500° 13 21
.8 .0 -4 10800 1300 1300 15 13 6
.9 .4 3 3500 800 1200 18 8 5
6 B .3 11700 1300 1300 15 5 6
9 B .4 6200 B840 1300 18 10 9
.0 .3 .4 2300 670 1300 22 8 8
-5 30 .4 1900 880 1400 19 &6 14
.0 3.3 1500 540 1300 15 5 6
.5 ! .3 6100 1300 1300 26 7 7
-2 .4 L3 3200 700 1200 21 7 7
9 .4 .2 5400 1100 1200 20 3 5
& 22 8 8
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APPENDIX A
Table 4. Deposition of Radionueclides con Plant Site, mc/mi2
) Nonvolatile 3
Beta 1381 (05187 gp89s90  g180  prgiiume
July 130 8.7 7.8 24.4 2.2 1.6
August J100 - 1.7 5.4 15.4 3.3 2.5
September 32 1.8 1.0 4.8 .4 2.4
Cctober 67 2.6 1.3 9.3 1.0 4.6
November 170 12.0 1.6 34.9 .8 6.6
December 102 2.8 1.6 11.3 .B 1.4
Total — 601 29.6 18.5 101.1 8.3 19.1
Previous ' . '
Total - 2100 32 57 274 18 34.8
* Expressed in c/miz.
© 7 Table 5. Radioactivity in Vegetation, Huc/gram
Alpha Nonvolatile Beta Radioiodine
_ Prev Prev Prev
Location Max Avg Avg ‘Max Avg Avg Max Avg Avg
F Ares . '
(at 1 mile
radius) 0.2 0.1 0.3 550 120 350 * * 6
H Area
(at 1 mile
radius) 3 .l‘/ .3 380 110 510 3 7
Plant:
Perimeter 7.1 .2 420 90 290 * * 7
25-Mile
Radius 0.3 0.1 0.2 380 80 320 6 7

¥ Less than sensitivity of anelysis.
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Table 6. Radioactivity in Milk, upe/liter

Radioiodine Tritium

Prev Prev
Max Avg Avg . Max Avg Avg
Farms
Pleasant Mount 265 117 10 13,000 5000 5000
Snelling 255 63 5., 18,000 7000 8000
Talatha 39 24 - 8- ‘5,500 "°3000 6000
Waynesboro, Ga. 460 140 - 8,000 4000 -
Dairies
Aiken 36 17 8 8,000 4000 4000
North Augusta 84 22 7 8,000 3000 4000
Barnwell 581 6L 9 8,600 4000 4000
Williston 64 23 6 13,000 5000 . 4000
Allendale 42 10 6 8,000 * 4000
Waynesboro, Ga. 63 28 7 8,200 3000 4000
Augusta, Ga. 88 24 - 6,400 3000 -
o
Jﬁi—-; - - --- 8r-90 in Milk (average), upc/liter - -—--
. Type Sample July Aug Sept Oct Nov Dec
Tarms 48 48 49 37 3l 34
Small Dairy 18 15 18 14 14 13
Mejor Distributor = 19 17 15 15 14 14

* Less than sensitivity of analysis.

™
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Table 7. Radiocactivity in Plant Drinking Water, ppc/liter

Alpha Nonvolatile Beta
Prev Prev
Location Max Avg  Avg Max Avg Avg
F Area 8.9 4.4 7.4 25 18 23
- H Area 10.0 6.0 5.9 112 24 18
" 300/700 Area 1.6 0.8 1.0 11 5 8
400 Area oAl 22T LTS 1.8 13 9 14
THX 22 T1LU3 1.8 10 8 10
Pump House 1 0.7 0.4 0.7 4 * 6
Pump House 2 .8 .7 “5 7 6 4
R Area 0.4 .2 4 6 4 S
P Area 1.0 .5 7 7 5 7
L Area 0.4 .2 * 13 8 16
K Area .5 * .2 20 9 18
C Area .6 .3 .2 9 7 17
Par Pond - Pump House 0.8 0.3 0.3 & 4 5
TC Area 8.1 4.5 3.9 23 15 13
Classification Yards 1.3 0.8 0.9 8 B 5
Central Shops 1.2 0.9 0.5 4 * 5
~Barricade 1 - 1.8 1.1 1.2 - 8 5 8
T ’ 2 i 28 23 32 51 46 S5 T
3 0.5 0.5 0.4 11 8 7
4 3.8 3.6 4.0 6 6 12
5 * * * 3 * 7
Robbins Station 0.8 0.3 0.4 9 _6 B8
Donora Station Well 0.4 0.2 0.2 8 4 4
* Less than sensitivity of analysis.

'
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Table 8. Radioactivity in Public Drinking Water, upc/liter

e

APPENDIX A

" Barnwell =~ 0.3

Alpha
: Prev
Locatlon - Max Avg Avg
Allendale - 1.0 0.2 %
Sardis, Ga. 1.0 .2 *
Waynesboro, Ga. 0.2 * *

" Augusta, Ga. o .2 * =
North Augusta .6 .2 0.2
Clearwater 0.6 0.2 0.2
Bath ‘ 3.3 2.3 3.4
Langley 2.4 1.7 2.0
Jackson 8.6 6.0 4.8
New Ellenton . 1.8 1.2 0.9
Aiken _ 4.4 2,2 2.8

.Williston e e .. 2.7 1.5 1.4
-Bléékwell . 0.4 0.2 0.3

* 0.2

i1

Nonvolatile Beta

.:;8

* Less than sensitivity of analysis.

SRR

Prev
Max Avg Avg
'8 4 5
o é
13 i3
46- 14 11
- 13 6 13
20 9 14
13 10 12
2 1 11
22 16 16
5 S
6 8

~13. .50 . _10..
3 S 5
8 4 6
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* Multiply by 107,
% Nurbers refer to points on figure 4.
t Less than sensitlvity of analysis.
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APPENDIX A
Table 9. Radioactivity in Plant Stream Weter, wmuc/liter.
Alpha " Honvolatile Beta Tritiuzm*
. Prev ’ Prev Prev
Location¥* Max Avg Avg Max dvg  Avg Max Avg = Avg
ITims Branch - Upper Three Run?]
1 Control "3.5 1.8 2.2 27" ' 12 31 - - - B}
2. F-Area Storm Sewer - 19.8 7.3 110 4000 434 1400 T - - -
3 700-Area Effluent 160 55 140 950 200 480 80 B 4
4 300-Area Effluent 1500 435 2080 3500 890 | 620 - - -
S Road C 6.8 ...° 1.2 . .. LB 41 12 27 . - - -
6 HWCTR Effluent - 18.0- .5 5.2 _2i8 .- 48 21 13 - - -
7 HRoad A 3.1 0.9 0.9 30 1l 22 14 4 S
Four Mile Creek )
.8 F-Area Effluent -4.2 2.2 3.7 2500 - 390G 1200 1300 1 8
9 H-Area Effluent 2.5 1.0 1.2 40 22 - 45~ ‘330 270 - 160
10 Road C 3.2 1.0 0.7 810 130 99 350 230 200
1! FRoad A 1.6 0.3 0.3 380 - 78 120 180 24 48"
12 Rosd A 0.8 0.2 1 680 110 540 240 28 75
Steel Creek
13 Roed A 1.0 0.3. b.2 2000 270 210 530 96 1]
14 R-Area Effluent 0.7 o.2° - 1400 . 210, - 470. . 110 . <
15" Pump House .4 t . t 220 29 140 © 110 90 110
16 P-Area Cooling Water - 0.4 t 0.2 110 74 7 140 - 100 70 as .
,
1?7 Patterson's Mill 0:9 0.2 0.2 . 110 57 as ' 100 53 59 -
Roed A’ : 0.4 t ot 45 3 S0 80 37 34
Radioicdine Radiostrontium Radiccesium
Prev Prev Prev
Location¥* Max Avg - Avg. - Max - -Avg. "Avg "7 Mex Avg - Avg
Four Mile Creek -
.8 F-Ares Effluent - - - - 52 24 300 46 120
10 Romd C - 19 T T - - - - - -
11 FRoad A 15 _1' t 16 t 8 340 37 12
| Pea Brencn | .
12 Road A 17 t 21 52 10 25 7 12 10
Steel Creek
13 Road A 150, 14 190 990 24 26 120 31 28
(5o vout |
.14 R-frea Effluent 14 + 18 29 16 26 220 B5 . 36 -
15 Pump House - - - 28 16 23 - 56 44 29
16 P-Area Cooling Water - - - - - - - . -
[T..ower Three Runs l
17 Patterson's Mill - - - 24 12 1= 54 . 24 21
18 Road A - - - 18 9 11 15 10 11

Pura-sients o1



izl

e

APPENDIX A

13

Table 10. Radioactivity in Plant Stream Mud, kic/gram

Alpha

Nonveolatile Beta

Prev
Location Max ~ Avg Avg

Upper Three Runs

Control o - DA 0.3 0.5
F-Area Storm Sewer 1.0 1.0 1.0
700 -Ares Effluent . 0.8% 0,8% 4.1%
300-Area Effluent , - 12.0% B.2% 2.6%
Road C _ _ ' 1.5 1.1 .0.8
HWCTR Effluent ' 1.1 0.9 .3
" Road A 0.4 0.2 0.4

F-Area Effluent 0.6 0.5 0.5
H-Area Effluent ' .2 ¥ .3

- Road C ' 3 = .4
8 0.7 0.8

Road A _ 0.

Road A * *¥* 0.3

Steel Creek

.. Road A . .. . 0.4 0.4 0.7

Par Pond

. R-Area Effluent 0.5 0.5 0.2
Pump House % *% *¥
P-Area Cooling Water Effluent 0.3 0.3 0.4

e Lower Three Runs
Patterson's Mill ' 0.3 0.2 0.3

Road A o 0.2 ®* 0.2
' * TBP extractable élpha.

Prev

 Max  Avg  Avg

6 4 8
160 140 300
28 27 60
10 78 55
17 14 13
14 11 5

150 . 98 130

42 29 31
33 32 20

21 16 12

o8 - 26 26

16 13 9
11 8 6
2

20 13 1

** Less than sensitivity of analysis.
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Table 11. Radioactivity in Savannah River Water, puc/liter
Alpha Nonvolatile Beta Tritium
Prev Prev Prev
Location - ax. Avg - Avg Max  Av Avg Msax Avg Avg

2 0.4 % 0.3 25 12 38 7,000 2,000 2000

3 .4 * .2 37 12 30 - - -

5 T * .2 48 87 37 - - -

8 .5 * .2 210 4w Tt oB2-” - .- -

9 .4 0.2 .2 150 40 52 - - Co-
10 .5 * .2 130 35 s2 38,000 15,000 9000
11 0.5 0.2 0.2 130 37 48 48,000 14,000 9000

Radioicdine Radiostrontium Radiocesium
Prev Prev Prev
Location Max _ A_vg Avg Max Avg Avg Max Avg Avg

2%% - - - 5 3 & 11 3 2

8 - - - 17 7 8 30 8 5

9 - - - 58 11 9 10 5 4
10 13 & 11 79 10 * 17 5 8
11 - - - 83 -+ 11 * 20 . 0* )

Radioactivity in River Mud, Ruc/gram

TBP Extractazble Alpha

Location Max
2 2.5

3 8.4

5 2.7

8 2.5

9 2.3

10 1.4

11 4.2

-
die]

\'

SRS SR W
B D~

Prev
Avg

WP
QMW Ot

Nonvolatile Beta

Max

13
19
17
10
21
21
17

Prev -

Avg  Avg
10 18
17 21
16 23
8 16
15 15
15 20
13 6

* Less than sensitivity of analysis.
*¥% Cohcentrated by ion exchange.
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Table 12. Radionuclides in Transport in Stream and
S River Water, curies/6 months

Nonvolatile . - e
Tocaticon . Beta Tritium 117t 3p=Fe0. g0 (o
Four Mile Creek 12.6 3,700  _0.55 1.06 0.0 6.16
Pen Branch 19.4 4,900 1.16 1.81 0.22 2.01
Steel Creek 56.5 22,300 3.23 -20.47 1.26 6.08
Lower Three Runs 1.4 2,000 - SL0.59 0.22 0.42
Total - 89,9 32,900 = 4.94 23,73  2.00 . 14.67
~ River Control 0.9 2,000 - - 2.06 -
River Downstream from Plant ¢ 94.0 38,100 . - - 4,55 -
Apparent Plant Contribution
At Stream Locations* 83 32, 300 - - 1.59 -
In River Downstream from
Plant - &3 ' 33,10 - - 2.49 -
* Compensated for river water used by the Plant.
Table 13, Inmput and Seepage Rates for 200-Areas
Seepage Basins, liters/day
; - _July - December 1982
F Area H Area
Waste Input . 3.0 x 10° 3.3 x 10°
Rain Input 0.6 % .10°- 0.5 x 10°
Seepage and Evaporation 4,1 x 10° 3.6 X 10°

-
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A - fTable 14. Radiodctivity in Seepage Basin Water, uuc/ml
i
7 ]
Alpha Nonvolatile Beta Radioiodine Tritium
Bagin - Frev .- Prev Prev ' Prev
No. Max Avg Avg ' Max_- Avg Avg Max Avg Avg Max I hvg . _Avg
1 20.0 7.5 5.8 1600 830 1000 150 46, 15
2 9.3 5,3 10.6 1200 630 650 66 22 10
3 5.1 2.9 5.8 650 420 550 7 7 5
1 1.0 0.3 0.3 490 180 200 4 2 4 .
2 1.5 0.4 0.6 220 130 200 3 1 4 ’
3 0.2 * 46 271 00X 3 1 1
L 0.4 0.3 0.6 640 130 2 - . - 9,600 6,300 3,300
[zoc]
1 50 8.2 ‘°5.3 349 32 19 - - - . .78 . 53 . .48
# Less than sensitivity of analysis. ‘
=) . \-,\7‘ . . e - '
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% Multipiy by 10°.

¥* Less than sensitivity of analysis.
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Table 15. Radioactivity in Burial Ground and
R-Area Seepage Basin Wells
- Alpha Nonvolatile -Beta Tritiwm® -
Prev Prev ‘ " Prev
Max Avg Avg Max Avg Avg Max Avg Avg
[ Burizl Ground Wells i
0.5 0.3 0.4 11 7 9 5 ¥ **
1.0 .4 .2 14 8 8 g ¥ *x
1.8 .5 W3 9 5 7 5 % %
1.4 .8 .7 20 10 8 140 95 150
3.3 .8 .3 10 5 8 21 17 22
0.8 .2 .2 22 10 12 e K ¥
0.8 2 ¥ 18 12 13 o ¥ *¥
1.1 .7 .7 9 8 8 57 44 14
0.5 L& .5 8 6 9. & %X *%
1.0 0.8 0.7 16 10 12 g % **
8.4 4,7 2.4 20 19 19 19 14 30
1.4 1.2 _.- 12 11 - 25 10 -
2.2 2.0 - 14 12 - 14 5 -~
2.0 1.9 - 14 11 - ‘74 50 -
R-Area Seepage Basin Wells

0.5 0.3 0.3 24 18" 31 18 .10 8
it .3 .4 20 16 15 2 16 18
.3 .2 .5 10 7 15 22 15 15
.5 .4 .5 420 24 18 23 19 17
.3 .2 .4 27 19 28 9 8 10
- - .0 - - B3 - - 11
0.5 .3 .3 45 19 18 28 22 19
1.0 .5 .4 36 16 30 14 B 4
0.6 .5 e 35. 22 27 23 15 17
9 .5 .5 87 31 25 42 22 10
.8 .6 .8 36 23 23 58 46 74
0.5 .3 0.4 26 15 21 26 9 4
1.2 .8 1.0 30 15 15 33 24 3L
0.6 4 0.4 23 10 13 11 13 15
.4 .2 .3 17 10 3l 34 15 14
.8 .3 .2 24 19 25 44 40 30
.8 .3 4 79 85 81 49 44 48
0.5 0.3 0.4 24 17 34 B 29 32
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Radioactivity in 200-Areas Seepage
Basin Wells, dpc/iiter

Alphs Nenvolatile Beta
Well Discw.ce from . trev - Prev
No. Basin, ft TMax  Avg Avg Max Avg Avg
F Area *
1 34 8500 2900 9% 270,000 158,000 100,000
3 29 - 20 .7 Q.4 390 210 280
a8 53 Q.7 0.6 0.8 0 19 S0
9 150 Q.8 0.4 a.3 26 15 17
10 9 3400 1500 4200 200,000 158,000 41,000
14 180 2.2 1.5 - 1,E00 1,200 -
15 480 0.6 0.3 - 94 74 -
16 540 0.6 .4 - 160 120 -
17 S80 1.1 .7 - 46 33 -
18 890 1.8 Q.7 - 5 19 -
19 a30 1.5 1.0 38 13 -
23 180 2.4 2.1 - 58 i1 -
24 300 3.1 1.9 - 29 21 -
25 420 2.4 1.5 25 21 -
H Area
13 24 26 20 £0 9,200 5,800 £,400
2 25 0.4 0.2 0.9 42 29 270
3 15 2.0 1.2 4.0 3,500 2,800 12,000
4 45 1.1 0.8 0.8 20 95 100
L] 13 211 141 422 38,000 19,000 84,000
6 [ 1.7 0.6 1.1 2,200 . E50 150
7 g6 1.0 .7 0.3 25 15 50
a8 18 0.2 .l W1 120 74 120
9 78 .2 .1 .2 45 33 110
10 19 .2 .2 .1 4?2 25 75
11 79 0,3 0.2 0.2 110 64 19
12 500 . 4.2 2.1 2.5 130 95 170
3 220 0.7 0.4 - s 35 -
4 - - -2 - 1.0 .6 - 32 a1 - - 7
15 260 0.7 -5 - 17 i3 -
16 330 1.8 ¢.9 - 91 55 -
17 250 1.7 1+ - 48 28 -
18 400 1.5 1.2 - 37 23 -
19 316 9.7 0.3 - 13 11 -
Well Rediostrontium Tritiug*
No. Max Avg Prev Avg Max Avi Prev fvg
1 3E0,000 89,000 23,000 1i8 74 47
3 580 440 - 83 49 56
8 12 11 8
] a 4 2
10 9,400 8,700 22,000 111 ag 75
14 25 25 -
15 . 3 2 -
15 14 14 -
17 0.2 0.1 -
18 ,// B 2 -
19 - Q.2 0.2 -
23 & 5 -
24 Q.09 Q.05 -
25 Q.8 Q.& -
H Area
1’ 38 14 10
2 58 S8 4l
3 124 118 140
4 11 9 3
S 1,100 430 1,000 180 89 130
& 70 58 &3
7 4 2 5
8 19 16 17
g 15 13 12
1 11 10 il
11 13 13 ia
12 13 110 130 .52 47 42
13 4 3 -
14 3 2 -
15 Q.4 0.2 -
16 ] ] -
17 0.2 0.2 -
18 0.1 0.1 -
19 0.2 ¢.2 -

* Multiply by 10%,

ORIEE
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Table 17. Redioactivity in 241-H Tenk Farm Wells, puc/liter

Nonvolatiile Beta

Well Max Avg Prev Avg
HPM 128 32 54
‘HP1 ) 329 280 300
HPS 57 _ 45 52
' HPS 158 133 140
i : TW3 - 91,000 47,000 62,000
i TW4 388 240 S B30

Table 18. Radlcactivity in Terrestrial Animals, HHc/gram
{wet weight) ST

o

Nonvolatile Beta

3 Bone Flesh
» No. of Prev Prev
*f“”""“'“”"‘““Species © 0 Samples Max Avg Avg Max -~ Avg Avg -
N Rabbit 10 1030 150 45 10 4 8
.. Raccoon 3 35 30 20 10 7 B
Domestic
Cat 5 30 15 * 15 8 *
Deer _ 1 - 10 13 - 2 8

¥ No sample during previous period.

|

e
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¥ Less than sensitivity of analysis.
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Table 19. Radicactivity in Waterfowl from
4 Par Pond, MHc/gram {wet weight)
No. and sr®9290 cse”’ Zn®°
Type of Prev Prev Prev
Species- Samples Max Avg Avg Max Avg Avg Max Avg Avg
Teal 7
Bone 37 15 & % % 5 40 6 *
Flesh * * * 73 4 9 4 *
Ringneck 27
‘ Bone 7 S 4 8 2 2 56 14 16
Flesh * * * 11 7 4 17 7 11
’ Wood Duck 6
Bone g B ¥* * * ®*% 12 o *¥%
Flesh * * o K¥ 18 5 *% 15 2 *%
Mallard 3
Bone 2 2 3 * * 12 8 *
< Flesh * * * 7 7 2 4 3 *
¥ Less than sensitivity of analysis.
Ve . ™ No samples during previous period. __
Table 20. Radiocactivity in Fish from Effluent Streams,
Mie/gram (wet weight) .
o889, 90 cs:37 7055
Type of Prev Prev Prev
Source Samples Max Avg Avg Max Avg Avg Max Avg Avg
Par Pond
Bone 55 45 30 3 20 15 80 50 75
Flesh *. * ¥ 85 85 33 25 10 20
Lower
Three
Runs .
Bone W 45 35 55 15 10 * * 5
Flesh * * ¥ 680 25 25 * * *
Steel - '
1w Creek
Bone 185 115 30 10 2 3 95 65 285
Flesh * * ¥ 10 10 10 7 2 20
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. Teble 21, Radioactivity in Algee. from Effluent Streams,
" Hpe/gram (dry weight)
e _ 589,90 cgld7 7185
@ Prev Prev Prev
Source Max Avg Avg¥ Max Avg Avg¥ Max Avg Avg*
Par :
Pond - 130 55 55 -~ 1560 230 230 3870 1100 730
Lower
Three
Runs 40 20 . .. 15 w20 o285 5 % x% %
Steel '
Creek 260 75 S0 1650 550 255 . 4160 830 410
. Table 22, Radicactivity in Fish from the Savannah River,
uue /gram (wet weight)
Sraé’So cst®” 7n®°
Prev Prev Prev
Source Sample Max Avg -Avg Max Avg Avg Max Avg Avg
. 3 Miles
N Above Plant
. Bone 15 8 9 *EOXE Rl 2
ae ’ T __ Flesh ~TEx *% *% Gk k% % *% %
Month of
- Steel Creek
- Bone 135 43 15 R 105 18 5
Flesh R ** 11 2 1 28 6 1
10 Miles )
Below Plant
Bone 24 14 - 10 T e 3
Table 23, Radioactivity in Algae from the Savannah River,
ppc/gram- (dry weight)
Prev Prev Prev
Source Max Avg Avg® Max Avg Avg® Max Avg Avg¥
Above Plant {Control) 16 6 15 9 1 3 L
Adjacent to Plant 415 56 - 24 305 40 11 755 135 19
57 8 20 110 30 5 120 30 - 13

e 10 Miles Below Plant

¥ For May and June 1982,
** Tess than sensitivity of analysis,

" SR
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*
Table 24, Chemical Quality of Savannsh River Water
'3
Upstream - Downstream
Frev Prev
Mex Mo Avg Avg X Min Avg Avg
Color, APHA - : 55 5 25 34 S0 5 25 33
pH 7.4 6.8 7.1 7.1 ° 8.0 5.8 7.1 7.1
Methyl Orange,
rpm CaCos 05 el 1l O B 51 12 18 17
Dissolved Oxygen, ppm TARS CUSTALE ~a0Ele " +-'9.6 12.0 6.7 8.5 9.1
Sulfide, ppm S <0.2 <2 <D.2 <0.2 <0.2 <0.2 <0.2 <0.2
Hardness, ppm CaCOq 26 5 14 13 28 18 9 13
Conductivity, vmhes 57 35 48 47 60 40 49 47
TDS, ppm 50. 20 26 38 . 52 11 37 38
BOD, ppm 1.60 0.00 0.50 0.70 1.70 0.00 0.40 0.50
Lignin, ppm 6.8 0.7 2.9 3.8 7.0 1,2 3.0 3.8
. Total Iron, ppm Fe 1.9 .1 0.7 1.0 1.4 0.2 0.8 1.0
Chloride, ppm C1 4.2 .6 2.2 2.6 4,8 7 2.1 2.3
Nitrite, ppm N 0.004 < ,002 <0.002 <0.002 0,025 < ,002 0.003 0.003
Nitrate, pom N 0.10 0.02 0.04 0.04 0.10 0.01 0.04 0.04
Sulfate, ppm S0, 3.7 - . <2.0 2.0 <2.0 8.6 <2.0 2.1 <2.0
Phosphate, ppm PO, 0.8 <0.3 <0.3 4.8 0.7 <0.3 <0.3 6.2
Surfactant, ppm 0.15 <0.02 <0,02 <0,02 0,05 <0.02 <0.02 <0.02
&
Chemical Quality of Lower Three Runs Water
Above M1l1 Effluent Below Mill Effluent
? Preav Frev
Max Min Avg Avg Max Min Avg Avg
Color, APHA 40 10 21 35 40 10 23 36
pH 7.9 §.8 7.3 7.2 8.3 5.8 7.3 7.2
Methyl Orange, -
ppm CaCOg 38 22 3C 24 9l 25 37 24
Dissolved Oxygen, ppm il.4 6.1 8.2 8.8 1l.4 5.5 8.0 8.8
Sulfide, ppm S <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Hardness, ppm CaCO4 42 21 31 24 54 25 33 27
Conductivity, dohos 8l 95 59 59 99 32 71 6L
TDS, ppm 66 7 30 48 42 81 31 51 43
BCD, ppm 1.06 0.00 0.35 0,60 3.22 0.00 0.56 Q.50
Lignin, ppm 4.8 - 1.3 2.5 4.4 5.8 1.8 3.0 4.5
. Total Iron, ppm Fe Q.80 0.20 0.39 0.50 1.50 0.30 0.54 Q.70
Chloride, ppm Cl 3.3 .1 2.0 1.5 3.2 .1 2.0 1.6
Nitrite, ppm N .<0.002 <0.002 <0.002 <0.002 0.008 < .002 <0.002 <0.002
Nitrate, ppm N 0.05 0.01 0.03 0.03 0.08 0.01 0.04 0.03
Sulfate, ppm SO, 2.2 <2.0 <e2.0 <2.0 2.6 <2.0 2.3 <2.0
FPhosphate, ppm PQ, <0.3 <0.3 <0.3 3.6 0.8 <0.3 <0.3 3,6
Surfactant, ppm 0.20 ] <0.02 0.04 <0.02 0.50 <0.02 0.05 <0.02
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Table 24, contd

Dissolved Oxygen Content of Reactor Effluent Streams

Digsclveld

Oxygen, ppm Saturation, %

_ Prev Prev

Stream ALT:;MﬁnﬁrhAvgqymAug Min Avg Avg
Upper Three Runs '~ ~ 7.1 7 R ™ 903 80 90 91
Four Mile Creek 4,6 5.6 6.1 88 90 93
Pen Branch 4,2 5.6 6.1 87 91 g8
Steel Creek 4.8 .6.3 6.7 30 93 a8
Lower Three Runs 5.5 7.9 8.8 75 80 83

Dissolved-Oxygen Content of Savannah River

Dissolved Oxygen,

WVater Temp, °C Dpm Saturation, %
Location 9/19 12/19 9/19 12/19 9/19 12/19
Butler Creek 23 11 6.6 11.7 76 “100
Spirit Creek 23 10 6.2 10.1 7L 89
Silver Bluff 23 10 6.7 11.4 77 100
Gray's Landing 23 9 6.9 10.6 79 91
SR 2 ' 23 g 6.7 11.5 77 9¢
Hancock Lending 24 10 6.9 10.3 81 gl
Griffin's Landing 25 11 7.0 10.3 83 93
Brigham's Landing 25 10 7.4 10.4 88 91
Steel Creek 29 11 6.1 9.4 78 85
Little Hell Landing 27 11 6.7 10,2 83 92
Lower Three Runs 23 7 7.0 10.6 80 87
Johnson's Landing 25 11 6.6 10.2 79 92
Uy. 8. 301 - .25 11 6.7 10.4 80 94
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chemical separations; or by decay and beta absorption studies,
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APPENDIX B

Sensitivity and Standard Deviation of Laboratory Analyses

The sensitivity of laboratory analyses refers to the minimum amount
of radicactivity that can be detected by the radiochemical analyti-
cal technique.in use. . It is based on statistical counting error
(90% confidence level) and is influenced by sample size, counter
efficiency, and counter background. No self-absorption corrections
have been applied to the alpha and nonvolatile beta results. The
standard deviations:igiweh=in the Hi8{%uing table were calculated
from spike recovery velues end are-upilicédble to the six-month
average data in this report. : '

Where samples were analyzed by gamma spectrometry, the lower level
of detection of a given isotope varied with the background of each
individual channel grouping and with the geometry and volume of
sample analyzed. Because of this.variation, no average sensitivi-
ties are given. Furthermore, in most cases no differentiation was
made between nuclides emitting gamma rays of nearly the same
energy. Thus, data are reported as Ru* 3’105, Celél’l44, Fess/Coeo,
etc, but this notation does not mean that-both isotcpes were
necessarily present. Differentiaticn between individual isctopes
in most groupings can be made, if regquired, by approximate age
estimates of the radiocactive materials at the time of release, by

DLRnUAra

Analysis Samples Sensitivity Deviation, % Spike Value
Alpha Water 0.22 £ 0.05 phe/t 3 45 Wuc/E
Mud 0.28 £ 0.05 uue/g - -
Vegetation 0,11 £ 0.02 uue/g - -
Mr 0.04 = 0,01 x 1077 uue/n® - ’ -
Beta Water 4.2 £ 0.3 ppe/s - -
Mud 4.2 * 0.3 uhe/g - - - -
Vegetation 2.1 + 0.2 Huo/g “ -
Biolegical
Specimens 2,0 * 0,1 ppo/g* - -
Alr 0.6 + 0.04 x 1077 ppe/m® - -
TBP Extraction Water 10.28 £ 0.05 ppe/2 20 45 wuuc/e
Mud 7 0.26 £ 0.05 mue/g 25 45 uue/g
Vegetation 0.03 £ 0.01 puc/g 10 4.5 wic/g
Radioiodine Water 9.3 £ 0.7 Mefs g 300 uic/L
Vegetation ~ 0,2 * 0.0 mue/g - -
Ar 1.8 £ 0.2 x 1072 wue/n® - -
. Milk | 2.2 * 0.05 upefi 10 200 Mpc/f
Tritium Water 3000 + 200 puc/f 3 2500 x 10° uuc/¢
Air 60 Mpcfmiex .. - -
‘Radiocesium Water 5007 0V e fd 9 800 Mue/i
Rediostrontium Water 8.0 + 0.5 uue/g 7 230 upe/t
Strontium-50 Water 0.1 % 0.01 ppe/i 8 230 wue/i
Milk 1.0 * 0.1 pee/E 7 47 puefs

* Approximate; semple size varied.
*% Approximate; varied with absolute humidity,

A
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K
Sampling Locations
(]
Figure Title Page
1 Continuous Air Monitoring Stations and Public
Water Sampling Locations 26
2 Vegetatipn Sample Locations 27
3 Vegetation Sample Locations in F and H Areas 27
4 Stream and River Sample Points 28
3 5 Seepage Basin Monitoring Wells in F Area 29
-6 Seepage Basin Monitoring Wells in H Area 29
7 R-Area Seepage Basins and Monitoring Wells - 30
8 Burial Ground Wells 30
® 9 Upper Tank Farm Wells, 241-H 31
. o ) 10 Dissolved Oxyger Sample Points on th& Savannah
Ji o i S River )
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DISSOLVED OXYGEN SAMPLE

miles from Savannch, Georgia

POINTS ON THE SAVANNAH RIVER
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