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SUMMARY

A total of 104 mCi of 90Sr was discharged to White Oak Lake from
ORNL sources; drainage from the burial grounds, contaminated flood-
plains, and the dormant pit disposal area accounted for 80% of this
total. The Environmental and Occupational Safety Division measured a
100-mCi release of 9Osr at the White Oak Dam sample station during the
period. The activity emitted with the gaseous wastes from the ORNL
stacks remained low. The bulk of this contamination was identified as
short-lived mixed fission products; the total 1311 release was less
than 10 mCi.




RADIOCACTIVE EFFLUENTS

LIQUID WASTE

Release to Clinch River

The resultant dose to the body of an individual drinking water at the
confluence of White Oak Creek and the Clinch River is shown in Fig. 1.
This calculation is based on measurements of radioactivity at this loca-
tion, and it represents the maximum possible dose that a member of the
general public could receive from the ingestion of water released from the
ORNL reservation.

The calculated dose resulting from the ingestion of Clinch River
water downstream from the White Oak Creek confluence (Fig. 2) is based
on the measurement of radiocactivity released from White 0Oak Dam, and it
assumes that complete mixing with the river water has occurred.

For all dose calculations based on the ingestion of water, an indivi-
dual was assumed to drink 2.2 liters per day for the full month covered by
this report. The dose calculations are based on assumptions given in ICRP
26/30 and using EPA weighting factors.

A total of 100 mCi of 90Sr was released from White Oak Lake during
the period. The 34 released over the dam amounted to 130 Ci, and the TRU
assay was 0.4 mCi at this station. The mean weekly discharges of 0Sr,
3§, TRU, and gross beta activities are shown in Figs. 3, 4, 5, and 6.

White Oak Creek Monitoring

The strontium and gross beta activity measurements made at the sam-—
pling stations in the tributaries to White Oak Lake are listed in Table 1.
A monthly comparison of the strontium released into White Oak Lake is
shown in Fig. 7. The total flows for White Oak Creek and Melton_ Branch,
as measured at Stations 3 and 4, were 83.3 x 104 and 6.4 x 104 m3, respec-
tively. Fig. 8 shows the stream flow (Station 3 plus Station 4) and
radioactivity releases from Burial Grounds 4 and 5 for recent months.

The White Oak Creek and Melton Branch watersheds discharged a total
of 103 mCi of 90sr into White Oak Lake.

The Process Waste Treatment Plant and the 190 pond system released
0.12 and 0.21 mCi of 90Sr into White Oak Creek during the period. A total
of 6.5 mCi of 90Sr was released from the sanitary waste system,



The following tabulation lists the measured amounts of 90Sr dis~
charged into the White Oak Creek and Melton Branch watersheds and the
discharge into White Oak Lake from the LLW pit disposal area. Contribu—
tions from Burial Grounds 1, 3, and 4 (White Oak Creek) and Burial Ground 5
(Melton Branch) are calculated as the differences between the sums of the
listed branch streams and the measurements at Stations 3 and 4 (see Fig. 9).

WHITE OAK CREEK

g Discharge (mCi)
By Measurement By Difference

Flume 10.0
190 Ponds 0.21
Process Waste Treatment Plant 0.12
Sewage Treatment Plant 6.5
16.83
7500 Sampling Station 86.12
Burial Grounds 1 and 3 and Floodplains 69.3
Station 3 93.5
Burial Ground 4 7.4

MELTON BRANCH

7900 Area (HFIR and TRU) 0.29
7500 Area (NSPP and MSRE) 3.70
3.99
Station 4 9.6
Burial Ground 5 5.6

East Weir <0.01

West Weir ; 0.73
0.73

Total 90sr to White Oak Lake (Stations 103.8

3 and 4 plus Ground Disposal Area)

Total 90sr from Burial Grounds, Ground 83.0
Disposal Area, and Floodplains

Percent 90sr from Burial Grounds, Ground 80.0
Disposal Area, and Floodplains

4The flow at this station was adjusted on the basis of the other water-
shed measurements.




PROCESS WASTE

A total of 2.32 x 104 m3 of process waste was treated by ion exchange.
0f this amount, 2.24 x 104 m3 were released to White Oak Creek; the remainder
was used for process operations such as backwashing of filters,

The strontium activity released from the process waste system to White
Oak Creek, compared to previous months, is shown in Fig. 10; the waste volume
processed, compared to previous months, is shown in Fig. 11, The main con-
tributors to the system are listed in Table 2. A total of 38 ion exchange
column runs was made. The following is a summary of the column operation
experienced:

Maximum Minimum Average
Bed Volume 581 366 478

(1 BV = 1.3 m3)

LIQUID LOW-LEVEL WASTE

Both evaporator systems. operated normally during the month. The average
boil-down rate was 0.24 m3/h.

A summary of storage operations is given below:

3

m
Volume Transferred to Service Tanks W-21 or W-22 339.3
Volume of LLW Feed Transferred to Evaporators 347 .0
Volume of Evaporator Concentrate Transferred to W-23 41.4

Service Tank Inventory:

W-21, Beginning of Month 64 .4
W-21, End of Month 82.9
W-22, Beginning of Month 107 .5
W-22, End of Month 81.3
W-23, Beginning of Month 94,5

W-23, End of Month 135.9




3
m
.
South Tank Farm Inventory:
Beginning of Month 261.0
End of Month 261.0
Melton Valley Waste Storage Facility Inventory:
Total Volume at Beginning of Month 1095.0
Total Volume at End of Month 1095.0

NOTE: Liquid low-level waste is pumped from the area collection
tanks into W-21 and W-22, which act as feed tanks for the
evaporators. Evaporator concentrate is stored in W23
prior to transfer to Melton Valley Storage Tanks.

A list of major contributors of low-level waste is given below.

’ Figure 12 compares the volumes of LLW generated each month.
' 3
m

Transuranium Processing Area 8.6
Building 3019 18.9
Building 3525 24.0
Radioisotopes Processing Area 54.3
ORR and BSR 16 .6
High Flux Isotope Reactor 32.7
Fission Products Development Laboratory 28.93
4500 Complex 1.7

* Building 3544 100.9




'GASEOUS WASTE

The ORNL stacks discharged approximately 9,9 mCi of gaseous 1311 this
month., The total amount of active particulates released during the period
was 224 yCi. Inert gases released from the 3039 and 7911 Stacks averaged
less than 4.5%7 and 0.6% respectively, of the calculated maximum per-
missible operating levels for these stacks. Individual stack releases are

listed in Table 3; the total releases are compared on a monthly basis in
Fig. 13.



.umom Jo eyl moreq sof8isud 03

2AT3ISUSS jou ST £3TAT30® e39q Ss0ia8 Supurwadjeop U pasn sysATeue Jo poyisuw Y]
*I9ATY YOUITD 943 03 S98IBYISTP {221) O 23TUM ul Jussead L[Tewiou sopylonuofpel
JO 2In3IXTW B I0J ADUSTOTIJo Surjunod ofeiase PIJRWTISD UB UO Ppaseq =cﬁumaﬂxouaa<n

(1 YA ) 001°0
S01°0
100°0 ATeM ISIM
100°0> AF9M Isey
010°0 Y
%60°0 €
q(10) (r2) plaquny
Bl9g 58019 1§ Te10] uo1181g

SutaojTuol

*6 °8Td 03 SiA9IVY,

(sjuswaanseay SOF)
I9ATY YOUFID 03 weq BQ 9ITUM

g890anog [TV WoaJ 281eydosfd Ie3I0L

9 punois Terang
pue S3Td MT1 PInbyl wolay a3ieydsid

sayouail pue sS3Td MT1 PInbF1 woay aldaeyosid

¢ punoi) Jejang pue
suorjeiadQ A9TTEBA UOITOW Wwoa3 adaeyodsid

¥ punoly Telang pue
suoljeaadg L3a[reA [2yleg moll adieydsid

uotadraosad

ojeT 3BQ 9ITYM 03 pIsea[sy AITATIV  °1 9Iqel




10

*elep SnoTA91d WOl PIIBUTISD MOTdg

‘%11 pue ¢I[ seToyuew
UT SJUSWSINSESW UT 30UdIaJFIp £q paufelqo sem uaald anyea ayJl °/y0¢ SurprIng I9pun
J93eMpunolld poOlIBUTWRIUOD JO oFeyeaTul UYJIM Wa3SAS ajsem-ssovoad 9yl poaaszud LITATIOR IYL,

8°1¢ z6°Y 1°€y 6L2°0 0017 adeuTeaq wiel quey

LY S0°1 S 100°0> vE (0% HW) 9207 SulpIIng

v e S5°0 -— 100°0> 0°C (S€T HW) S¢SE BurprIng

(E%C HKW)

I°€ 0L°0 71 600°0 08y 1€ *38p1d ‘aojerodeag ajsep

9°0 €1°0 9°7 L10°0 000§ (ST HH) 610€ SurprIng

8'g o€ 1 e 100°0> VAl (6%1 HW) 920¢ Pue GZOE SSUTPTINg

v°8 88° 1 - 100°0> 6°€ (677 HW) 80SE pPue €OSE S3urpTIng

z°61 qte*Y €°0 200°0 o1 (T11 HW) suorieaadp 10310edY
(21T HA snutw T HW) €21y

[ANA 06°0 6°1 gcl10°0 0001 Buyssaooag sadojosyorped
(¥€Z HW) ®o1y

8°1¢ S1°L L°0S AN 001 Sugssaooag sadojosfyorpey

waow ¢® (Ol waow ™ 1/bg 18

s981eYoST( 93SEM-SS9201d °Z 919l



11

*£31AT20® 2y3 Surainsesuw uayl pue sLep anoj jo poraad e 103

Ledoop 03 saydwes syl ur posn sidded 123TFIF 9yl SBuimore £q pPaUTRIQO OI3M SINTEA 9sYly
* 50588 9TqOouU opnTOUf 3Jou S99 °pajou se 33dodX’ Iiet AT1aemyad L3TATIOV.

— 93T1S 01-X

VA A 6°6> Je posearay sased ul AITATIOV

LLEY 8T 9°8> 116, *ON 2e1S - (YL Pue WIJH

|94 100°0> CISL °ON }oB3S - HIASH

020€ °ON }oe3s Jueld

> 100°0> J0TTd 8uTssad0ag-TeoTuaYI0Tpey

- 6£0€ °ON {o®lS —~ SOFITITO®RI

8£0S S61 5 §3 TesodsTQ sed) SAFIdeOTpeRY TRIJUS)

> 100°0> 970¢C °ON Y9oel1§ - 'IVIdH

(10) sase) (To™) q4A3TATIOV (vouw) uot31dTadsaq
3a9ul ajerno1laed g£ITATIOV
o1qexalTid

S931SBM SNoases) Ul posea[sy LITATIOV  °¢ 9[qe]




7 .
ZE

lt[T‘lllrll]l!f llllllllllllllllllllllll




ZZZk




14

HLINOW
nre NOL AV HdV HYW CEE!
4 1 I N S Y WSS

06-4S - 6861 3urang weq 3eQ ITYM
WoIj STEAIaJU] IVUSPTIUO) yGe Pue so8aBYOST ATMooM uesy ¢ *S14

e

NV

= O

OHNOTCT O




15

QAL - $861 Surang wed YO @3ITUM
WOolg STEAI9IU ODUSPTFUO) YS6 Ppue So8aeyosTQ A1M°8M uesy ¥ 314

HLNOW
ne NN AVH HdV HYW 834 NV
L 1 1 | - S SO TUIION BB

0000°0

M ﬁ :

.

| m.
. | :m“ooo.o

N

T F

r

- E

- i T

I Wmoco.o

. F

l r

| t it

:
mmooo.o

- -

iL

I

L
|-r000°0

G000°0

"'T'T‘l‘ TTTUrTTrTT

O =~

O-HNOLC<ITOLW




16

° . . 2 ¢ *
€-H - 6861 3urang weq jeQ @3TyM
WOl STeAIdIUT S2ULIPTIUO) %66 PUB So83eydSTQ AT399M UeOy *¢ *31g
HINOW
me NAp AVH HdY HYW g34 NV
Lo
L ~00008
H F
n“P L
| .

Tt
moooooﬁ

p——
e
e

TEYEUT LOLE VO

IONW



17

ane

199 SS0I1H - GRel Burang sweq B 2ITUYM
woij STRAISJUI 90UIPIJUO) YG6 pue sofieydsTd ATNesM uesy *9 814

HLNOW

NAL AVH Hd¥ HYHW 834
1 | 1 | |

NvL

'Y
—t

LA LI N O O I B L O LB L B AL L B
o
Q
b

1
(=

|
o
(=]
(a¥}

FTTT T T T T T T T
o
n
4V

=0+

O-NOII <L




18

*(6 ‘814 99S) 4 pue ¢ suorieis

SurTdweg 1e poansesl S e NBQ SITYM O3 pPOsSeaTsy IS

iva

HINOW Ol
SIHL G861 ¥861 €861 786l 186l

LI )

06601L—0€8 OMA-TINJO

06 ‘L *31a
0°0
O
Z'0 c
X
»mMm
Yy o <v
m-g
>
9°'0 _mw_w
o
g'0 35
T
04



19

‘a7dues JO UOTIRUTWERIUOD-SSOID 3TqTSsod 3 BIBP MOTJ UITM SITIUTRIILSOUN JO asnedaq pajaodax 10N
'

(VOLXEN) p'VY1S+E£°'V1S ‘MO7d WY3HLS

0S

00!

oSt

06¢

O s Vv

‘¢ pue § spunoin Terang 4q

j291) B0 9ITYM Q3 paseaTay AITATIDBROIpEY pUBR MOTJ Wea1lS

G861l
rrwy Wi d

r aNosyuvTf

¥861L
r w.y

‘g 814

i o

S$3Sv3a13"y § 'ON
ANNOYD 1VIHNG ======

S$3Ssv313H ¥ 'ON
ANNOYD IVIHNG == e em s

MOTd WVIHLS e
AN N NSNS NS SR S SN SO N—

Vi2191-068 OYMQA-TNHO

0S

001}

06!

00¢

06¢

(1ow ‘1806) ALIAILOVOIAVH




20

'

SY¥313NW
vi6 008 009 OOb 002
“ 1 . [ . L,

*S103TUO UOTJIBIpPERY pue SuoTiels JurTdweg 291D NBO 23ITYM 10J UBTd UOTIBOOT]

0

|
2

o

WVQ MVO 31IHM
(3SN Nt LON)
NOILVIS S3IHON3YL JLSVM
ONIYOLINOW Hd

ALITIOVA 39VHOLS 31SYM AW ~
W.I\} “ow,
"l

(4HN) ALITIOVS ¥i3m Lsv3
Yy Y ag 5y, JHMLOVYIONAAH M3IN € (olwis [
SANOd RS //D/y 4
31SVM SS300Yd . “ b NOILVIS
0062
INIQTING 1K

g

. 1Y 7 \
‘ “ SNOILVLS G Y3IHY 39VHOILS ;
\ ONINOLINOW
S TYNOLLIQAY &

3LSYM 0170
A

S
(35N NI 1ON)
&

\ Siid 3iSVM

\\\\..- ...
€062 uw £
ONIGTING JHSW ,mv« \
ONOd 31SVMW NISVY8 3LSVM
00GZ 9NIGTING ddSN /
RLRURS
NISYE ONITLL3S J1SYM

AONIOY3N3
$S3004d G3NOAGNVav
(2 NOI1VLS) 3NN

026L
ONIGTING Ny L

(3SN NI LON) ¥ V3HV FOVYOLS ILSYM CQIN0S

INVId I
_ IN3WLVIHL 39VM3S
' \\E: [+ HOLVHOdVA3 T~ /
X31dN0D 00SH (} NOILVLS) S c vauy
SRR e |

39vH0LS 3LSVM A0S
.
XNIIHD WVO FLIHM

HONVYE 1S HiH14 SHOE 90718 YHO
24v2812~18 O9MO-TINYNO

SONOd 061-HW

A

S~

YOLINOW NOILVIOVY @
NOILVLS ONITdWNVS ©
1334

G NOILVLS
...l’-\l e
HI3M 1SIM \IU« .
B G
z
=
. ey

4

RIVER



MILLICURIES PER MONTH,
AVERAGE

103 CUBIC METERS PER
MONTH, AVERAGE
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ORNL-DWG 83C-11100C
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Fig. 10. 9OSr Discharges in Waste From PWTP
to White Oak Creek.
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Fig. 11. Process Waste Volumes Treated In
The PWIP.
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MILLICURIES PER MONTH,
AVERAGE
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ORNL-DWG 83C-11101C
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Fig. 12. Low-Level Waste Volume Generated
This Month.
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+ Fig. 13. Total Activity Released in Gaseous Waste

(Mainly 1311; Not Including Rare Gases .
or Other Nonfilterable Species). Maximum
Permissible Operating Level is 13
Ci/Quarter.
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