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b Steam to turbine

i Int. heat Syperheatsy
Steam separator
Recirc. pump
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pump £ Y heaters
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1. Turbine building.
2. Turbine building bridge crane.
3. High-pressure turbine,
4, Low-pressure turbines,
5. Generatar.
§. Condenser.
7. Low-pressure heaters.
8. De-aerator heater.
8, Storage tank.
10. Surge tank. .
$1. High-pressure feedwater heaters.
12. Low-pressure feedwater heaters.
13. Condensate pumps.
4. Stearn generator feed pumps.
15, Vacuum pumps. -
18. Heating, ventilation and air conditioning
equipment,
%7. Chemical mix tanks.
8. Ammonia, caustic, and acid storage
tanks,
12, Demineralizers.
20. Fiiters.
21. Clarifiers,
22, Stator winding cooler unit.
22. Condenser drain pumps.
24. Condensate pofishing tanks.
25, Warehouse and shop building.
28, Stearmn generator building,
27. Steam generator building gantry crane,
8. Cantrifugal separation tank.
23. Reaction products tank.
30, fgniter.
31. Steam generator auxiliary heat removal
system air-cooled condenser.
32. Steam drum.
23, Water dump tank.
234. Recirculating pump.
36. Superheater.
38. Evaporaters,
37. Intermediate pump.
38. Expansion tank.
39. Cold traps.
40. Steam generator auxiliary haat removal
systern watar tank,
41, Auxiliary bay.
42. Sedium dump tank.
#3. Intermediate bay,
44. Primary sodiun storzge tanks (shown on
opposite side of plant for clarity).
45, Cold return to heat exhanger.
45. Steam feed from heat exchangsr.
47. Flow meter. .
48, Diesel generator building.
49. Diesel exhaust structure. *
* B4, Airintake plenum,
B1i. Diesel fuel storape tanks.
52, Switchgear.
83. Chilled fiquid rooms (water and
dowsing spray)
&4, Controlroom,
§5. Containment vessel,
66. Re circulating fans.
57. Reactor building polar crane.
68. Primary pump unit cooler:
59. Electrical equipment rooms.
80. Instrumentation and control cabinets,
61. Plug kandling machine.
§2, Cable trays.
83. Auxiliary handling machine,
84. In-vessel transfer machine diive
mechanism storage:
65. In-vessel transfer machine port
adaptors.
88. Equipment hatch,
&7.in-vessel transfer machine storage.
88, Plug and sleeve storage.

89. Large maintenance stand.

70. Primary heat transfer system cell access
hatch.

71, Electrical, instrumentation and contro!
ambedded conduits,

72. Large component cleaning and
inspection vessel. =

73. Large component cleaning and
inspection vessel process equipment.

74. Reactor vessel.

78. Reactor guard vesssl.

76. Rotating head plugs.

77. Ex-vessel transport machine plug.

78. In-vessel transfer machine plug.

79. Sodium from reactor to primary pump
(hotleg).

80. Sodium from intermediate heat
exchangerto reactor (cold leg),

81. Reactor cavity cooling duct.

82. Primary pump.

83. intermediate heat exchangar,

84. Primary sodium cold traps,
85. Primary heat transfer system fan cooler unit.
88%. Primary sodium storage vessef, -
87. Reactor sodium overflow vessel.
88. Sodium drain plpe.
82, Primary sodium make-up pumps,
€0. Primary sodium overfiow and storage
cell cooler unit.
. Primary personnel access air lock.
82. Reactor containment building refueflling
hatch.
83. Refuelling hatch floor tilting mechanism,
84. Primary check valve.
85. Reactor service building,
98. Reactor service building bridge crane.
7. Fuel handling control room.
28. Reactor containment air conditfoning
unit,
98. Reactor service building air ducts,
100. Ex-vessel transport machine, -
101. Transfer dolly.
102. Floor vaive.
103. Fue!l handling cell,
104, Cell handling machine.
105. Cell bridge crane.
$06. Fuel handling cell operating galtery,
107. New core component storage.
108. New core componenti cell bridge crane.
708. New core component cell operating
gallery,
110. Spent fuel cask and transport dolly.
111. Fuel handling cell argon purification unit.
112, Mass spectrometer.
913. Radiocactive argon processing system
cold box.
114, Liquid nitrogen storage vessels.
115. Cell atmospheric processing system
liguid collection tank,
118. Ex-vessol storage tank.
117. Spent fuel shipping cask on railroad car.
118. Decontamination area.
118. Decontamination area bridge crane.
120. Condensate storage tanks {liquid
radwasto). .
121. Monitering tanks (liquid radwasts).
922, Plant service buiiding.




————- CLINCH RIVER (AVERAGE ANNUAL FLOW RATE 2,153,500GPH)

2251 GPM L MAKEUP - 5835 GPM
DISCHARGE INTAKE
SYSTEM SYSTEM
EVAPORAT 10N 67 GPM
347? GPM oo irT-105 ow | (125 GPM DESIGN)

MECHANICAL DRAFT
WET COOLING TOWER

BLOWDOWN
22106 | 24-00067 185 2006pm
AUXILIARY
MAIN
COOLING
SYSTEMS CONDENSER
t | 209,200 GPM
5 GPH

L1
PLANT | & com | POTABLE| g gpy |PROCESS WATER| GPM

SANITARY WATER TREATMENT =
SYSTEM SYSTEM SYSTEMS
?«lsm
TO SLUDGE
DISPOSAL
35 GPM >7 G 22
1 GPH CHEMICAL WASTE oA
TREATMENT SYSTEM [TO RE-
RADWASTE YCLE
SYSTEM %<IGMTO
f ' SLUDGE
« 1 GPM TO : DISPOSAL
SOLID WASTE PROCESSING
1 GPM STEAM POWER 1 GPM .
CONVERS 1 ON DEMINERALIZED [o— . ...
SYSTEM WATER STORAGE

NOTE: COOLIKG TOWER FLOWRATES ARE ANNUAL AVERAGES AT MAX. POWER OPERATION

£22-—1 WATER USAGE DIAGRAM FOR THE CRBRP

Ref, (1) AMENDMENT VI Figure 3.3—1




T COLD WATER, °F

100 —

DESIGN
a0 INT
80 A
70 —
60 —
APPROACH 11 °F
RANGE 20.78°F
50 | | | z T i l f T T
30 40 50 60 70 80
T WET BULB, °F
#22—2[% COOLING SYSTEM PERFORMANCE - MECHANICAL

DRAFT WET TOWER

Ref (1) AMENDMENT VI Figure 3.4—2
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GPM

EVAPORAT | ON,

4200

4100
4000
3900
3800
3700
3600
3500
3400
3300

3200

3100

3000
2900
2700

2700

MAX

2.5 CONCENTRATIONS

I I T I T ] S
0 [0 20 30 40 50 60 70 80 90 100
T HET BULB; °F

w22~3 MECHANICAL DRAFT WET TOWER EVAPORATION

Ref, (1) AMENDMENT VI Figure 3.4-3




BLOWDOWN, GPM

1900 —

1800 —

2800
2700 —

MAX
2600 —

2500 —
2400
2300 —
2200 —

2100 —

2000 — 2.5 CONCENTRATIONS

1700 I | I | ] l | ]

0 IO 20 30 40 50 B0 70 80 90 100
T RET BULB, °F

# 22— 4K MECHANICAL DRAFT WET TOWER BLOWDOWN

BRef, (1) AMENDMENT VI Figure 3.4—4




MAKEUP, GPM

7000

6800 —

6600

6400

6200 —

8000 —

SB800

S600

5400

5200

S000

4800 —

MAX

2.5 CONCENTRATIONS

4500

0

T l | I ! | r T 1
'O 20 30 40 50 60 70 80 S0 100
' T WET BULB, °F

#w22-5 MECHANICAL ORAFT WET TOWER MAKEUP

Ref, (1) AMENDMENT VI Figure 3.4—5




- CLINCH RIVER —~—n

Na0C1 180 1b/day —f
{As required)
DISCHARGE ' Sl |
SYSTEM SYSTEM ‘
Na0C1 (As Required)
DRIFT - 105 GPM
SANITARY
SYSTEM
H,S0, (1f Req'd.)
i
MECHANICAL DRAFT HET
COOLING TOWER
COOLING
A TOHER
BLOWDOWN
INTERMITTENT
ADDITION OF
? Na0C1-450 1b/day
| ]
SYSTEMS
HEUTRALIZED AND
-FILTERLD HWASTE
WATER 35 GPM
(MAX: DESIGN)

CHEMICAL WASTE
TREATHMENT SYSTEM

t

NaOH - 2200 1b/day (MAX. DESIGN
IHTERMITTENT AS REQUIRED)

32504 - 3500 1b/day (MAX. DESIGM
IRTERMITTENT AS REGUIRED)

$22—6 CHEMICAL AND BIOCIDE ADDITIONS AND
DISCHARGES AT MAXIMUM POWER OPERATION

Rei (1) Figure 3.6 —1
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I

RCB HBY RS Hav
EXHAUST EXHAUST
caps
HEAD ACCESS RCB
AREA CELLS

HEAD SEALS

E
!
[
L

o o o .@ LEAKAGE PATH

XD S OED o I T Emr e oo

BULK-FLOW PATH

BUFFERED

RAP
SEALS 5

1
|
|
|
!
!
a

J

COVER Gas =
SPACE

H3

!
|
i
!
i
L

IKTS PIPING
AND
COMPONENTS

L YL
PHTS PIPING

AND
COMPONENTS

_-_-n-m-nﬁa

iN Ng

REACTOR

#$22-38 RADIOACTIVE GAS FLOW PATHS

H3

iMB
HEATIG AND TGO Hay
VENILATION {HAavV) EXHAUST
EXHAUST
CONDFNSER
OFF . Gas
SYSTEM
INTERMEDMATE BAY
(MB) STEAM
CELLS GENERATOR
&8 &

Ju3 - e o e )

Ref. (1) AMENDMENT W Figure 35—4




—¢T—

MAKE UP

. ARGON
1.75 3.25
Ls J 075 :T !
r""-}‘ﬂ 175 :‘ ""j""a r—“}-—'ﬁ == -
| HE ! : : ! Recveie :
| ReacTOrR 1 VIF L runes I OIL TRAPS | |  ARGON |
! ! 0.75 A ! : ‘ | | vesseL |
R | | S -4 n..__qr._..J L__.%_......J
= ———
i )
e i =
%] | ANALYSIS i .
| VESSEL e p) | VTH] e
b e e d ! moniTORING !
15 LSYSTEM_ _
190 $ 21.75
RAPS
RAPS RAPS RAPS
3.25 _{RrapPs . CRYOGENIC | 25
VACUUM ey SURGE CRYOGENIC
VESSEL COMPRESSORS VESSEL g:g:com. STILL
|
X VAPOR TRAP g
DISPOSAL NOBLE
Q=] GAS .
STORAGE
% 22—-9[F SCHEMATIC DIAGRAM OF THE RAPS SYSTEM

Ref. (1) AMENDMENT VI Figure 3.5—2




15 1% ! 0%

l--—-—- -

“CB
INERTED
I CELLS

I
|
OrL f i RECYULE
TRAPS 1 ARGON
3 I | VESSEL
I | I
b e L.

tVARIABLE FLOWS)

I REACTOR Gas |+ !
OVERTLOW ANALYSIS 10 RAPS |
VESSEL SYSTEM ! —
| r ]
)
L l | |
NOBLE |
e GAS
storaGe |
|
]
[ |

VALUES SHOWN ARF FLOW HATES (wimi

#£22—-10 SCHEMATIC DIAGRAM OF THE CAPS SYSTEM
Ref. (1) AMENDMENT VI Figure 3.5—3
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i |
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PLANT SERVICE BUILDING

ROOF EL.373.0" @5
ROOF EL .BB4°.0"

s #

REACTOR SERVICE BUILDING - §q

ey TS

\
\

T 8y

LEGEND

CONTINUGUS CISCHARGE WITH
RADIATION MUNITORILG/ SAMPLING

"PRECISE LOCATION TO BE ESTABLISHED

7

N 0 an a0 120
CHFI 7 13

SCALE OF FFET

#22-11K C

CONTROL BUILDING

1’

REACTOR
CONTAINMENT
BJILDING

ROOF

_/ ) 8ario"
- i

DIESEL
GENERATOR
BUILDING

LOOP#| CELLS

@2

REACTION PRODULTS
SEPARATION EQUIPMENT
BAY

(ROOF EL.BBE'-0" TYP)

LOOP B2 CELLS
STEAM
GENERATGR
Bay

ROQF EL 921°.0"

@,

Do

TURBINE BUILDING

LooP ¥3 cELLS

STEAM GENERATOR BUIL

=
=
A

®7
ROOF EL 905"-6"

8

MAIN TENANCE
BAY

FLAN Vikw

RBRP RELEASE POINTS
Ref, (1) AMENDMENT VI Figure 1 (Item 010.7)
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T Ltvestocx |
&1 (cATTLE, woGS]
EHICKERS ETC) |

TRITI® AKD MOBLE

RADIOACTIVE

LIQUIDS RELEASED TO I

CLINCH RIVER

=3 SHALL ANMLS

{SOUIRREL,
RONENTS, E£TC)

GASES MELLAZED
1o Al
. ¥
_é.__. & }
KASHOUT OF ATRBORNE SASES AND HASHOUT OF
M1 wro to 5oL H1O AYALAB'E FOR 10 10
2110 VEGETATION
LY o
"4
i e
k)
CROPS RATIVE FOOD ORGANI 'S
(N < R [4
)

SHALL
BifnS
(QUATL, ETC.;

¥,

3

PREDATOR
RHIMALS

PREDRINA
RIRDS {HAWY.,

FUx, WOLVES}

DOVE, ETC.)

i

]
HATER AND
SEDIMENT
% LARGE |
EMPHIBIAKS, PHYTO-
(REAYER, PLARKTON PLANTS =
HUSKRAT, ETC) é HACROPHYTES)
100 ‘
PLARKTON
LARGE SHALL BENTHIC
FisH FIgm NVERTEBRATES
éﬁ @
B1RDS [
(WETERFOML *

|

®23-1K

POTENTIAL RADIATION EXPOSURE PATHWAYS T
MAN FROM THE CRBRP RADWASTE SYSTEMS

0 BIOTA OTHER THAN

Ref. (1) FIGURE 5.2—1




TRITIUM AND NDBLE RADIGACT[VE
GASES RELEASER L1Qu1Ds RELEASED TO
0 AlR CLINCH RIVER
WASHOUT 07 AIRBGINE GASES AND WASHOUT NF
[} W10 70 50IL HTG AVAILABLE FOR HTO 1)
INHALAT I ON | vecETATION |
I
14 WATFR AND
- — | SEDTMENT
{ /-
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%023 -2 POTENTIAL RADIATION EXPOSURE PATHWAYS TO MAN FROM THE CRBRP RADWASTE SYSTEMS

Ref, (1) FIGURE 5.3-1
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Site Plan

D bW N =

o0~

Reactor building

Handling area

Auxiliary equipment area
Stack :
Steam generator buildings
Service and control
building

Workshop

Storerpom

9 Turbine generator building B
10 Water treatment system
11 Standby diesel set
12 Transformers
13 Cooling water pump
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15 Outlet structure
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Key to drawing
1 Core (Kern}
2 Reactor vessel (Reaktortank)
3 Reactor top rotating shield fReaktordrehdeckel)
4 Reactor pit {Reaktorgrube)
B Rotating lid (Drehdecke! der Zelfenabdeckung)
6 Cover (Zellenabdeckung) :
7 Floor cooling and core retention system
{Bodenkithleinrichtung)
8 Guard vessel {Doppeltank)
9 Primary shield {Primarabschirmung) -
10 Biological shield {Biologisches Schild) ,
17 Neutron fluxinstrumentation A !
(NeutronenfiuBinstrumentierung)
12 Sodiumleak pan (Natriumauffangwanne)
13 Leak collector tank (Leckauffangbehilter)
14 Sodiuminlet pipe (Natriumeintrittsleitung)
15 Sodium outlet pipe {Natrivmaustrittsleitung)
16 Primary sodium pump (Natriumprimarpumpe}
17 Intermediate heat exchanger (Zwischenwirmetauscher}
18 Secondary circuit manifolds {Sekundarleitungsammler)
18 Main secondary pipes (Sekundarhauptieitungen)
20 Secondary sodium pumps (Sekundérnatrivmpumpe)
21 Sodium expansion tank (StofStank)
22 Evaporators (Verdampfer)
23 Superheaters (Uberhitzer)
24 Emergency feed water tank (Notspeisewasserbehalter)
25 Pressure release cyclone (Druckentlastungszyklon)
26 Silencers (Schalldimpfer)
27 Primary sodium dump tank (PrimarnatriumablalBtank)
28 Leak collectortank (Leckauffangbehilter)
29 Primary sodium cold trap (Primdrnatriumkahitalie)
30 Sodium level tank {Spiegelhaltebehifter)
31 Hotgas pipes {Heilgasleitung)
32 Coreinstrumentationroom  °
{Kerninstrumentierungsraum}
33 Decontamination and maintenance area
{Wirmewerkstatt)
34 Material airlock (Materialschleuss)
35 Used fuel shipping container .
{Brennelemantiransportbehfter)
36 Transport rolley (Transportwagen)
37 Pump/IHX handling flask
. (Komponsntenwechselvorrichtung)
38 Sodium cooled fuel store
. (Natriumgekihites Brennelementiager)
39 New fuel store (Lager fir neve Brennelements)
40 lrradiated fuel cell (Zelle fir bestrahlte Brennelemente)
41 Maintenance pit and shipping containerloading/
unloading station {Wartungsstand und Be- und
Entladestation)}
42 Radioactive waste store (Abfaliager)
43 Reactor component storage (Lager fiir
Resktorkomponenten)
44 Wash cell {Waschzelle)
45 Cold trap storage pit (Kih/allenfagerschacht)
46 Gas cooled fuel store (Gasgekiihites Brennelementlager)
47 Gas cooled stove filter (Filter des gasgekihiten Lagers)
48 Gas cooling loops (Gaskihikreisldufe)
49 Waste water storage room (Behlterraum fiir
BE-Waschanlage)
50 Cold trap for sodium cooled store (K Ghifalle des
natriumgekahiten Lagers)
B1 Main cooling loop of the sodium cooled stora
{Betriebskiahlkreislauf des natriumgekihiten Lagers)
52 Auxiliary system of the irradiated fuel'tefl
{Nebenaniage der Zelle fir bestrahlte Brennelements)
B3 Emergency cooling loops of the sodium cooled store
{Notkahlkreisleuf des natrium gekihiten Lagers)
&4 Spare room (Reserveraum)
85 Transfer machine transporter (' Wechselmaschinenfahreverk)

56 Handling flasks (Wechselflaschen)

57 Rail bridge (Gleisbricke)

68 Handling hall crane {Handhabungshallenkran)

52 Shipping container lifting crane (Kran fir Brennelement-
Transportbehalter}

60 Component hall crane (Komponentenhallenkran)

81 Steam generator building crane { Dampferzeugerhauskron)

82 Heat absorbing blocks {Wirmespeicherplatter;)

63 Pressure relief room (Druckentlastungsraum}

84 Primary argon system {Primar-Argon-System)

66 Handling contro! room {Handhabungssteverstelle)

66 Vent stack (Abgaskamin)

67 Reactor building outer wall {Reaktorgebiudesuflenwand)

68 Steel liner (Stahlliner)

69 Reactor building inner wall {Reaktorgebdudeinnenwand)

70 Steam generator building {Dampferzeugerhaus}

71 Turbine generator building {AMaschinenhaus)

72 Storage and workshop building
{Lager-Werkstatigebdude)

73 Concrete base plate {Bodenplatte)




.. _zz_

2341

I = = o o e a1

>z

a5 freeh - °
- BB 2 — PR EAT ( —ni x RMOBIESD 5 0y e
_ °
T 2
®
B o
= e e e s G Frmmm e sq: |esceo
g i o
®
g v & o
A ®
FiER SR SNBEY A RS- 5 O R © %
. @ i
r Y F "N @ ®
e®000000200
°
e
©
®
e

) @
Hat | 0o 00 Pre murmn

a—ntrFe7

4} grﬁgw

REA
M. Nafeih, BEBAKT 4, v 7—
Y
g - R
E:::H:H‘:.IE:IC:I E:JE#> biix 3k
bl R PN ik R C E& = Bhks
FEHE CCO00O0O0
i N v e I s R o - v ® - ° °o
00000 eoo0oe Hiibik I NG

#31—-4KF SNR—300 %%%ME%%W




frem

-2

10"‘

— Exventingzeit [d] 102

®3.3—1 Dose at Point of Maximum Concentration
Due td Fuel Element Melt; 3 Days Decay
Time; 6 Days Reventing Period (12)

- Bone dose
Thyroid

Lung :

Whole body ()
Whole body (Y )

W=
L I

Ref () Fig, 3




£ K LS Mo

FP#&HE # %
Xe,Kr | P HEAB e SRR
BRI
Na. K L 28Ne, %9Ar, #1Ar
~22Na» 2*Na B
P FT oL
b SRR

HT

- Ty
T<
™~ Ty HT—— P 1% Na 2 I Na,

o

KGR b AR

¥

A RERL
TR RERY FP

Fabh=va Pu Py 1 & Na b TR R
Headt | cr
=g ==Yk

-

F41—-1H BEEDEOER, @, KaEE




EFNREEFLP §ta

(e LERE
TH#)

&#E, AO
%5 O Hb S

NUREST
LPSITE
- RN
BFFEog L
SITE
DOSIS:A
(X LESBRIWMI DR BFHNEBHROHAR
MOXIE MOPOSH | BEIEEH
Tk e R O R R~ O B 7B ®I 1 IBOKPREREN~N nosrseme
B QK%’&%EEIH:}%‘? — 2R
(FRR) DOSIS RADREL REPARE
ERPOMAEEERESTE
" ARTRAN METLOG
BEEMBEOBERY
WEAK, BT KT WATRAN FIGTRN -
et E

#5—1K

FEOEHE

REPORT

[NUJEEP] ©®a—Fxz L * ¥ b
m R

—25—

7 -z

H A& BRIC &1 AEA R
DOSE ®H OEMBBARE, BEE




REACTOR

FUEL

COOLANT

DELAY

TARK

FREON OR

a{ CRYOGERIC

GAS SYSTEM

FILTER

¥

COOLANT
CLEANUP
SYSTEM

|

SCLID
HASTES

#5—2K

!

S0LID
WASTES

SOLID
WASTES

{3%) |

LMFBRES M EREMLEEHE = 7 » (NUJEEP)

GASEQUS
=" RELEASES




' —82-—

I

1B
RCB NBV RSB HEV vz:f::fr‘::"“'::’aw 168 Hay
HAUST EXHAUST
EXMAUST £ XHAUS Exnaner
CONDENSER
CAPS OFF . Gas
SYSTEM
T MEDIATE BAY
. HEAD ACCESS : “:‘:Las e d RCE IN E““Ew” € STEAM
L
AREA CELLS CELLs GENERATOR
g me—nu% &..-q' I H . ;N’ r—-m-—-—-_-!
1 | A | § i i
i | TS PIPING
BUFFERED anp
AD SEAL
MEAD SEALS SEALS ' ’ COMP~ LENTS
o &
% : 1 TV TR
| COVER GAS . J p”"‘ﬁ::'"c'
L-—ﬁ D R S D O D O S SPACE COMPONEINTS
oy e % LEAMAGE PATH H3 N Ng
-TOR nl

-u-—-_@ BULK-FLOW PATH

® 4

(1)

CRBRICHI 2 EHEDE O ARSIl 8%




[ fdsAminzsaT)

PR

r s
(») L szpzmiens

R
ArrHa
2B - AR
P g ~HEEs) samugr IS RIFHDARIEAF
[®HmEmairs)
BEEIRRAD ISR
HIBRIELERR
RPERLY RRRASLIA PHEDETA
SUE o
B REEILT
R ® pmmanms
3]
[ GmmtimEs) %
BRI ‘
BMAE9LY TR BRAER T F 34880 o DERENTED
TRASRRAR i
KSL188
fotpl )l ;] |
ANIIETLE )

ERBURAILE -.[ l—

F5—5H

E A% ™.
1R T dag P

/e

F%AU@JK%%%%%%E%&%H@

3

SEEOE A

1EKTATr A2E
& E @&

( 1R Trtrfiag 5

TRt E

F5—6K

L4
A
l

samwny T TERIL T AR LA R NI

T

T

[bALe ] OFEFIRE @W&@%%%@'?

3







wol1—1%

o JRF SR
- WM (X )
- B h
o JFE R R
= AL
FMER
&

HMEA vy b Y -

$Filr( Umetal+Pumetal )

F73v¥y b (Umetal )
FLRERARERE (AR AR )
P TI7 VT PREERASKRARK
- R RS

sEH

HEH AR

HEHAE
R Yl
cBMFATTV T VEX(LESTF)
cHATV > LRI
s HRATVFANE
REMEEREEE

cBERLRREE

CRAKBD VAR (FL/TTY Ty )
- R
R LB R (B A )
- Gl
Rt
B EA B R SBAR
00 0 L B

FEILRY -2 (1m/ 25&)

69

CRBR®RIDERE

VTR
350MWe
97 5MWt

(PU.U)Oz

1,87 0mn
915mm

6,577Kg
21,720Kg
10890
150

SUS 3816
5842 m

0.3 8 m
4725/217(W/m)
856.6m,/856.6m
1,219.2 m

Fls &R

782.2°C
(Btskw b RBw b7 77 9)
2,688C

217,61

~12
15/10( X 10*MWD/T) -~ °

BsC

15

4

216%/6848 _
(MARSHT vy FAS y 78)




B21—-1% (>3%)

"RIFERTE (RS /HE)

- T
I v v IEE

CRY 7E (1RRS2RE)
C1RE DR
Y EL

CEFAMACGE (AOD/H0O)
- S RABMBERBHADEE (AQ HO)
- R B B,
e
RARES
RARE BN
RRBEBEH (V-7%Y)
BREER (W -7H0)
RRRF .- 78

BREF . - 74
kB
 ERAES
 EESBE
C R LA R

V-7

B 2

Hy 7HR
RN R
R B
 BWES

BR

B

7

Bat o (BE/ED )

167Tm 617m

3

Fib

hy bV A -y
628xX10° ton/hr-n—-7
5806x10°1on/hr =7
888C/585C

344C/5027C
BUEWHY VT Y FF a7
5 :

Ry F~RF4 57
2

1

sicr-1M

4 r 1]

2%0:—1Mo

282°C
102K /el » §
482°C

3
lZMWLﬂ{—7

BEELK (K=~ 54 )
SEEE7S Y

6 YA (T8, 125H (&)

1 BEHUES

56.7m |

T%1m
121C/07038K /ci’> §




—-Z¢—

Water Use

A. Plant Makeup

B. Consumptive Use
1. Cooling Tower Evaporation
2. Cooling Tower Drift
3. Potable Water

Total Consumption

C. Discharge to Clinch River

—

Cooling Tower Blowdown

2. Chemical Waste Treatment
System

3. Sanitary Waste

4

. Radwaste

--Total Discharge

*A11 values in gpm

¥22—-1%

CRBRP WATER USAGE* SEASONAL VARIATION
{100% Load Factor)

Winter

’ 4,955

2,950
105

1,896

Spring
5,740

3,420
105

3,5¢9

2,170

35

2,211

Summer

6,685

3,980
105

4,088

2,545

35

2,596

Ref (1) AMENDMENT V| TABLE 3.3—4

3,490
105

3,599

2,220

35

2,261

Annual

5,835

3,475
105

3,584

2,210

35

2,251
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ESTIMATED WET BULB TEMPERATURES BASED ON READILY AVAILABLE
DRY BULB TEMPERATURES AND RELATIVE HUMIDITIES AT KNOXVILLE, TENNESSEE

Dry Bulb Relativa Wet Bulb

Temperature* Humidity™ Temperature**

S 5 O ¢ ) R (o N
January 41.4 70.8 40.0
February 43.1 67.0 42.0
March 49.6 63.3 48.0
April 58.9 62.5 56.5
May 67.7 67.3 64.5
June . 75.7 73.5 . 73.5
July 78.4 75.8 75.5
August 7.4 76.0 74.5
September 72.2  74.3 69.5
October .- 60.9 71.0 58.5
November 48.7 71.3 48.0
December 41.6 ~ 71.5 41.0

*Local Climate Copy Data, Annual Summary with Comparative Data,

Knoxville, Tennessee, 1931-19€0, No. AA, U.S. Department of
Interior, 1971. : h

**Psychrometric chart conversion of columns 1 and 2

Ref. (1) TABLE 3.4-3
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WATER TEMPERATURES OF THE CLINCH RIVER
AND THE COOLING TOWER BLOWDOWN*

Mechanical Wet

R{Ver Hater** Cooling Tower Blowdown
Average Average Daily Daily
Average  Maximum  Minimum Average Maximum  Minimum
January 42.7 42.0 37.9 66 68 61.5
February 42,1  48.0 37.6 67 68.5 61.5
March 47.0 54.9 30.9 70 72 63.5
April 5.1 62.3  43.1 8.5 77 66.5
May 60.9 66.4 56.0 79.5 83 79.5
June £€3.5 69.9 58.5 85 88.5 75
July 64.4 69.4 60.3 86.5 90.5 77.5
August 65.7 70.1 61.9 86 90 77
September  66.9 70.4 63.4 82.5 87.5 73.5
October  64.6 68.7 60.2 76 80.5 68
November  57.0  63.4 50.4 70 72.5 63.5
December 47.7 53.8 43.0 | 66.5 68.5 61.5

*A11 temperatures are in degrees Fahrenheit
**june 1963 to Gctober 1972, Whitewing Bridge Temperature Data trom TVA

Ref, (1) AMENDMENT W TABLE‘&4—4
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#22- 4% PRELIMINARY ESTIMATES OF EFFLUENT WATER CONCENTRATIONS

clinch River CRER? Waste Streams Discharge to River
{Background) * Cooling TcweF Blowdown* ¥ Neutralized Plant Wantos. Sanitary Wastes Rnnual Qpancity*% Concentration
Avg, Conc. Max. Conc. gi::r g:nng. ;?ﬁzg ggng?x. gzzggag;aagg:T opm gggggaggeui§§ gpm g::ignngoadgnq RAvera 1m
_Img/1}  _ img/1) {mg/1) __img/1) {mg /1) {mg/1) {mg/1 (10% 1ps/ye) (mggl?a l&lr&uxgﬁl‘;m
Total Alkalinity {as 05003) 938 116 240 290 50 L1} - NA 238 206
hmmonia Nitrogen {as N) 0.28 1.00 0.70 2,50 - . - 4.5 0.47 0.70 2.50
BOD ' 2.1 6.0 5.3 15.0 -- -- 12 ] 5.3 15.0
Calcium 34 43 85 108 224 96 -— 57 a5 108
chioride 4.7 13.0 11.8 32.5 ) 43 21 - 7.8 11.8 32.3
Chlorine Residual - --vv 0.2 0.5 - - 1 0.1 0.2 0.5
coD 6.7 16.0 16.8 40.0 - —— 25 11.2 16.8 40.0
coppart 0.005 <0.01 0.20 0.93 - -- - 0.13 0.20 0.93
Total Disgolved Solids {TDS) 142 174 355 435 13,738 11,920 - 249 377 614
Total Iron’ 0,38 ¢.68 Q.95 1.72 - - - 0.63 0.95 1,72
Lead <0.03 <0.03 <0.03 <0,03 - - - <0.01 <0.03 <0.03
Hagnesium 7.8 8.5 19.5 21.3 75 32 - 13,0 19.6 21 .4
Manganese® 0,05 0.07 0.13 0.18 1 0.4 -- 0.09 0.13 0.18
Mickert <0.01 <¢.01 0.02 0.11 - -— - 0.0 ¢.02 ¢.11
Nitrate (N03) 1.3 2.2 3.3 5.5 3.2 1 66 2.3 3.4 5.6
PH 7.9 8.3 7.9 8.3 6.5-8,5 6.5-8.5 6-9 ;8 6.5-8.5 6.5-B.5
Total Phosphate 0.05 0.4 0.13 1.00 1 0.4 5 6.10 0.14 1.07
Fotassium 1.4 1.9 3.5 4.8 - 15 7 - 2.3 3.5 4.8
Bilica (810,) 3.9 6.1 9.8 15.3 27 12 - 6.5 9.8 15,3
Bodium 2.1 2.5 5.3 6.3 5,800 7,900 - 12.1 15.0 129
Sulfats (804) 15 23 as 58 7,500 3,800 - 29.4 50 116
Total Suspended Sollds (T9S) i ¥ 46 33 115 <30 ’ <30 5 21.9 33 114
24nc* .02 0.03 0.08 0.08 - -- - 0.02 0.05 0.08
¢ Baged on the Aquat;u anel{na Monitoring Program chemlcal data,
*# Tncludes geveral recycled waate atreams (Make-Up Water System equipment rinses, Backwaghes and blowdown; non-radicactive £loor deains). These
do not reasureahly affect the Cooling Tower Blowdown Chemiecal Concentratlons.
* Includas Mdké-Up Water Deminerallzer and Sté;m Condengate Polisher regeneration wastes, Auxiliary‘aniler blowdown and Non-Radicactive Lab and
Sampling Wastas. ’
A Computed as follows: (uantity from Cocling Tower Blowdown = (Avg. Conc.) {Annual Avg, Blowdown = 2,210 gpm) (Plant Load Factor = GB.5%)
p Quantity from Neutralized Plant Wastes = {Conc.) (Flow = 35 gpm) (24 hr/day operation) (26 operation days/yr)
Quantity from Sanltary Wastea = {(Conc.) (Flow = 5 gpm) (24 hr, eny operation) (365 operation dayas/vr)
v Cogcéw(rlow ¢ Where Avg. Conc. ia bassd on a#araga river conc. [cooling tower blowdown} and average diocharge £low [neutralized plant wastes}
and Max. Conc, is based on max. rivqr cone. and max. discharge flow.
V9 Fleld measurements using the orthotolidine calorimetric methed repeatedly showed the chlorine residual concentraticn to ba below the limits of detection

{0.05'mg/1), A3 thersa ara no.-rearby sources of chlorine additions to the river. Tt can be assumed that the ambilent level ls zaro.

Includes contribution to effluent quantities from condenser erosion/corrosion, Ref, (1) AMENDMENT VIII TRABLE 3.6-1
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£22—-5%
BOP CHEMICAL STORAGE TANKS

Chemical . Tank Capacity Location

.Sulfuric Acid ' 6,000 gallons Turbine Building Basement
Sodium Hydroxide 6,000 gallons Turbine Building Basement
Hydrazine (35% dilution) 300 gallons . Turbine Building Basement
Ammonia _ 3,000 gaTlons‘ Turbine Building Basement

Ref, (1) TABLE 7.2-1
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#22—-6%
ESTIMATED* SODIUM HYDRCXIDE RELEASES FOR REPRESENTATIVE POTENTIAL FIRE ACCIDENTS

Averaqe Peak
Concentration Concentration
Accident No.**  Description - Duration (mg/m3) {mgq/m3)
4.1 Failure of ex-containment 2 minutes . 1.73 2.54
primary sodium drain pipe
during maintenance
5.2 ‘ Steam generator tube rupture’ 15 seconds 7.95 -
8.1 Primary sodium in-containment 145 hours 3 x 10'7 7.3 x 107°
drain tank failure during
maintenance

*Estimated sodfum hydroxide levels at the closest Site boundary
**Refer to accident numbering in Section 7.1

Ref. (1} AMENDMENT Wl TABLE 7.2—2




Fa22-7TK
FISSION PRODUCT ESCAPé FRACTIONS

Class _ Elemeni . Escape Fractions
1 kv*, Xe*, Cs o0 € = TRy (1-¢(T1-5E5 0 yuw
2 cs 3% 137 EF = 1.0 |
3 sb, Te, 1  fF - ﬁ—%j (1-e-(1-5E6)R 0
4 Sr EF = 0.005
4 A1l other EF = 0.CO1

. Fission Products

-

*Assumed released to cover gas
**) in (sech]) decay constant of ith isotope

Ref. (1) AMENDMENT I TABLE 1 (Item 0105)

.—38—




Isotope
Xe-131m

£e-133m
Xe-133
Xe-135m
Xe-135
Xe-138
Kr-83m
Kr-§5m
Kr-85
Kr-87
Kr-88
Ar-39
Ar-4]
Ne-23
H-3

E22—8F
PRODUCTION RATES OF RADIONUCLIDES

Cover Gas Input Rat

Half-Life (Ci/day) -
11.96 days 1.1 x 102
2.26 days 3.8 x 10°
5.27 days 6.5 x 10°
15.7 minutes 9.6 X 104
9.16 hours 3.4 x 10°
14.2 minutes 1.7 x 10°
1.86 hours 1.6 x 10
4.4 hours 3.0 x 10°
10.76 year 2.0 x 10!
76 minutes 5.2 x 10°
2.79 hours 6.4 x 10°
269 years 1.3 x 1071
110 minutes 4.0 x 10°
38 seconds 1.4 x 10°
12.5 years 3.4 x 1078

Ref, (1) AMENDMENT Vi TABLE 3.5—6




E22—9%

EXPECTED CONCENTRATION OF LOW AMD INTERMEDIATE ACTIVITY
LEVEL INPUT STREAMS*

Concentration (uCifcc)

Intermediate, Intermediate,
Isotope Half-Life Low Leval=* First Rinse* Acid Etch*t
H-3 12.3 years 2.37 x 1078 3.50 x 1077 3.50 x 10°%
Na-22 2.6 years 1.99 x 1076 2.83 x 1079 -
Na-24 15 hours 5.69 x 1077 8.09 x 1g7° --
Cr-51 28 days - 1.30 x 1672 1.31 x 1072
Mn-54 312 days 2.2 x 1078 9.15 x 1072 9.21 x 1072
Co-58 71 days 5.66 x 1072 5.62 x 107¢ 5.66 x 1072
Fe-59 45 days .- a.51 x 1079 4.51 x 1074
Co=60 5.2 years 3.03 x 1079 B.58 x 1072 9.03 x 1072
Sr-89 51 days 1.03 x 1078 5.16 x 10°3 5.19 x 1073
Sr-80 Y 28.8 years 7.37 x 1073 3.7 « 1073 3.73 x 1073
Y-90 } 737 x 1077 . 3 x 1073 3.73 x 1073
¥-91 58 days 3.01 » 1077 1.52 x 1073 1.53 x 1073
Zr-95 65 cays 5.70 x 1077 2.85 x 1073 2.87 x 1073
Nb-95 } 5.76 « 1077 2.85 x 1073 2.87 x 1073
Mo-99 67 hours - 3.22 5 1077 3.24 x 1074
Ru-103 40 days 7.90 x 1077 3.96 x 1073 3.98 x i0™2
Ru-106 1 year 6.13 x 1077 3.07 x 1073 3.09 x 107}
Rh—lOS} 6.13 x 1072 3.67 x 1073 3.09 x 1973
Ag-111 7.5 days - 1.05 » 107 1.05 x 1072
Sh-125 2.7 years 5.24 x 1078 7.45 x 10°¢ -
Te-129m 34 days 6.41 x 1078 317 x 1072 -
Te-129 } 6.4 x 1078 2.17 x 1072 --
1-131 8.1 days 2.94 x 1976 3.46 x 1078 --
Te-132 78 hours 4.57 x 1078 2.61 x 1072 --
[-132 } 4.57 x 1078 2.61 x 1072 -
(Continued)
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2.2 — 9% (Continued}

Concentration {.Ci/cc)
Intemdiatg. Iniermediate,

isotepe Half-Life Low Level®® First Rinse Acid_Etch**
Cy-134 2.1 years 2.46 x 1077 3.50 x 107° .-

Cs-136 13 days 1 x 10t 157 a0t .-

C3-137 39 years 9.03 x 10°%  B.44 x 107 2.6 x 1074
Ba-140 - 12.8 days 4.13 x 10°° 2.07 x 107} 2.08 x 1073
La-'lw} v 8.13 x 1677 2.07 x 1073 2.08 x 1073
Ce-141 32.5 days 6.81 x 1072 2.41 x 1073 3.43 % 1072
Fre143 13,7 days 357210 1.79 x 1073 1.80 x 1073
Ce-144 285 days  4mdx 1077 2,43 x 1073 2.45 x 1073
Pr-144 } v 4,88 x 1077 z.43x 1073 2.45 x 1073
Ng-147 1.1 days L1t 700107 7.5 % 1074
Pre147 2.7 days 2.78 x 1079 1.39 x 10 1.40 x 1073
£u-155 1.8 years .- 13721070 w0t
Ta-182 - 115 days - 1,07 x 1077 1.08 x 1072
Pu-238 - 86 years 8.55 x 1079 3.59 x 1075 3.45 x 10°°
Pu-239 2x10% years 2.7 x1077  7.95 x 108 7.66 x 1078
Pu-240 6.7 x 10 years  3.09 x 10°° 1,98 x 1075 9.98 x 1078
Pu-24) 13 years 2.59 x 1977 #.7 x 1078 8.3 x 1074
Pu-242 3.8 x 10° years 6.5 x 10712 5.21 x 1078 2.13 % 1078

*0.1 percent failed fuel for solid fission products and 50 ppb Py in sodium.
30-year frradiation and 1G days decay. Decay times during collection, processing
and holdup are nesclected.

selow activity concentration computed by assuming that listed isotopes are present
in 3.5 pounds of primary sodium per year diluted by 3.1 x 105 gallons per year.

‘lntemdiate activity annual concentrations for first rinse are corputed assuyming
40 percent of deposited activity and 106 percent of sodium activity adhering to
processed components is aissolved in 37,000 gallons of water per year. The
solution is present in the input stream to the collection tanks.

M'The averaje annual acid etch solution consists of 20 percent of the plated activity
from processed components in an average annual volume of 14,700 gallons. AN}
sodium activity is assumed to have been reinoved in the first water rinse.

Vlsutope pairs in secular equilibrium

Ref, (1) AMENDMENT ¥ TABLE 35—1




$22—-10%
PARAMETERS ASSUMED FCR PLUTONIUM RELEASE TO PRIMARY COOLANT*

Parameter Data
1. Egquilibrium core (MOL}** Isotope Weight (kqm)
Pu inventories 239 3
Pu 1.026 x 10
pu21o 3.65 x 102
Lt J
py<d! 1.31 x 10°
Pu242 4.66 x 101
py238 1.4 x 10
2. Total pumber of fuel rods 42}966
3. Faiied fuel rods tontaining 43
a postulated-0.03 in, dia.
hole in the fuel zgne ~

4. Plutoniun escape rate 9.7 x 1014 atoms
coefficient am®-sec

*For conservatism, 95% deposition in primary Na, 5% on wetted
surfaces and 100 in cold traps is assumec in analyses.

*3V0L = Middle of Life

Ref, (1) AMENDMENT I TABLE 1A--ITEM 0104
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$£22-11%

1S0TOPIC ATOM DENSITIES FOR STAINLESS STEEL- 716

(Stainless §Lee] 316 = 7.98 gm/ic)

*Atom density of target isotope
**The nominal tantalum - columbium mateci

more significant component.

Ref, (I) AMENDMENT I TABLE 2--

‘ (HA) (AK) Asoms
Material Density Natural Atomic Ci

Isotope Weight-% gr/cc Abundance (%) Weight Atom Dersity*
0(a0 e 16.00 (Cr) 1,436 (Cr) 8.2] (Cr5° 52.0569 (Cr)  7.162£20 {c~30;
Fe54(n,p)nn‘ 65.17 (Fe) 5 201 (Fe) 5.82 (Fe>') 559121 (Fe)  3.267621 (redd,
%8 (n,y)Fe? 65.17 {Fe) 5.201 (Fe) 0.33 (Fe®®)  55.9121 (re)  1.843620 (7e58)

%8 (n,p)Co°8 12,00 (Ki) 1,17 (N) 67.88 (4°%) 587947 (Ni)  7.769F21 (ni5®)

100 005 (co)  0.008 (Co)  100.00 (%% 59,0000 (Co}  4.08E19 ({(2°%)
T2t 002 () 0.0016 (Ta) 99,99 (1a'8T)  181.0000 (Ta)  5.32670 (14187

al weight of 0.02 is assumed to be 100% tantalum - the

ITEM 0104



$22—-12%
ACTIVATION CROSS-SECTION (BARNS/ATCM)

Energy Cr-50 Fe-54 F.-58 Ni-58 Co-59 Ta-181
Group Max/Group {n,y) {(n,b} “{n,y) (n,p) {n,y) {no)
1 10.5 Mev 0 0.54 0 0.435 0,002 0.01
2 6.5 0.43 0.356 0.002 0.03
3 4.0 0.20 u.1é2 3.002 0.04
4 2.5 0.04 0.03 0.0031 0.10
5 1.4 ¢ 0.001897 0.0017 0.0046 v.14
6 0.8 0.20237 0 0.005] 0.20
7 0.4 0.00285 0.008 0.27
8 0.2 - 0.00285 0.008 0 32
9 GJ 0.01 ; 0.00332 0.056 0.45
10 46.5 kev 0.03 0.00806 0.038 0.80
11 21.1 0.065 0.00237 0.46 1.5
12 130 0.025 0.001897 1.2 2.9
13 4.65 0.14 0.00522 4 83 53
14 2.15 0.09 0.0503 2.81 9.6
15 1.0 0.11 0.0071 0.4 16.7
i6 465 ev 0.15 0.0133 3.5 22.0
17 125 0.23 0.0175 24.8 32.0
18 . 100 0.33 0.02% 49,1 3z2.0
19 46.5 0.48 0.034 1.15 i04
20 21.5 0.70 0.049 1.56 1M1
21 10.0 1.00 0.073 2.19 16
22 4.65 1,50 0.104 3.5 463
23 2.15 2.20 0.156 4.63 4.2
24 1.0, 3.20 G.232 6.7% 4.9
25 0.465 4.70 0.342 10.2 6.4
26 0.0252 17.0 1.2 37.2 21.0

Ref (1) AMENDMENT I TABLE 3. ITEM 0104




$22-13%K
RADIAL ZONE PARAMETERS

AT*
Effective - Max. Assem.
Radial _ Temperaiure Yalocit Fracticn Residence
Zone Description Rise (°F) (ft/sec{ Replaced/yr,f _Years (m)
1 1 Control Assembiies oY 8.0 1 1
2 24 Fuel Assemblies 318 24.6 1/3 3
3 6 Control Assemblies 110 8.0 i 1
4 52 Fuel Assemblies - 327 22.9 1/3 3
5 6 Control Assemblies 1o 8.0 1 1
6 24 Fuel Assemblies Nz 19.3 173 3
7 6 Control Assemblies 110 8.0 1 1
8 g0 Fuyel Assemblies 309 20.0 1/3 3
9 150 Blanket Assemblies 2N ' 5.19 1/5 5
10 72 Reflector Assemblies 260 1.9 1/7 7

*T_.

= o
ialet ?40 F for all zones

Ref, (1) AMENDMENT I TABLE 4--ITEM 0104




Fo22—14%

TOTAL ACTIVATED CORROS!ON PRODUCTS RELEASED TJ THE
PRIMARY SODIUM - CURIES

Reactor Qperating Time - Years

lsotope 3 0 22 _30
Co-50 525 795 1,004 1,060
Co-58 729 729 729 729
Mn-54 1,080 1,100 1,100 1,100
Fe-59 6.2 6.2 6.2 6.2
cr-51 195 195 195 195
Fa-182 141 14 E) 141

Ref. (1) AMENDMENT TABLE 5. ITEM 01 0.4




H22—-15%

EXPECTED WEIGHT, VOLUME AHD ACTIVITY OF SOLID RADWASTE
IN TERMS OF ANNUAL QUANTITIES

Volsme Height Activity
(ftd) {1bs) {Cr} _ . Comments=*

Compactible Solids? 284 1.6 & It)4 <1.0 Rags, paper and seals

Mon-Compactible Solios

Scrapped Components 705 57 x lo“ 82 Scrapped [HX after
decontamination, svalves,

vapor traps

Besins 50 2.0x103 3.0 Tritium; BOP*
5 2.5x102 <1.0 FP ¢ CP. RWS
Filters 190** 9.0 x 103 <25 Na + CP + FP
Solidified Liquid Ragwaste 1 J 1.4 10° 1.4 x10° Concentrated evazorator
bottoms.
Sotidified Tritiated Hater 33 231x10 66 -
Mctallic Sodiuem . . 42 2.5 x 103 9. Er-vessel storage tank
sodiun
Sodium Bearing Solids 25 l.4axw® a2x 10 Tritivza in sodium

~ 2.2 » H:)‘l cP + FP

Total 3.0 2.6 x10° 6.6x 0

sfgsume compaction has decreased in volume by factor of 0

Activity at end-of-life
Total years operation

ssAverage buildup of activities

*HBY = Heating and Ventilation
R4S = Raderaste System

BOP = Balance of Plant

P » Fission products

CP = Corrosion products

stInctudes HAV and RWS

Ref, (1) AMENDMENT W TABLE 35—10




#H22—-16%
EXPECTED SOLID RADWASTE SHIPMENTS PFR YEAR

Materia] bor Year.  (fud)  ber Veare
Compactible Solids 0.2 284 28
Non-Compactible Solids

scrapped Components 6 705 az
* Filters and Resins 0.6 795 120
Solidified Liquid Radwaste 9 . 1,000 179
Metallic Sodiun 0.4 42 8
Sodium Bearing Solids TBD 235 TBD

#*55-gailon drums

Ref, (1) AMENDMENT Y TABLE 3.5—11




w22—-17%
CAPS PERFORMANCE S

Decontamination
isotope Factor®
Xe-131m 2.89 x 10!
Xe-133m 1.9 x 107
Xe-133 1.7 5 10°
Re-135m . >>1.0 x 1070
Xe-135 >>1.0 x 10'°
Xe-138 >»1.0 x 1013
Kr-830 9.7 x 10°
K85 1.1 x 10°
Kr-85 1.0 x 10°
Kr-87 >>1.0 x 1010
Kr-e8 © 1.5 x 107
Ar-39 1.0 x 10°
Ar-ak 4.5 x 16
Ke-23 >>1.0 » 10'0
K-3 1.0 x 10°

® Includes cell delay effects

Ref (1) AMENDMENT VI TABLE 3.5-5




#®22-18%
RAPS DELAY BED SYSTEM PERFORMANCE SUIARY DATA

Effective
belay Lover Gas Caver Gas” RAPS Output

Holdup Times Inventory® Concentration Concentratiun®® Decontamiration
Tsdtope (days) _ {Cyries) {uCifcc) {pCijcc) Factor
te-13is 570 8.8 » 10° 1.6 5 10° g0 T
Xe-13Ia 570 5.8 x 10° 5.2 x 10} T T
Ke-13 570 4.8 » 10’ 9.0 2 10° <0710 .10"!
5e-136m 570 1.3 = 107 1.2 5107 <1070 2 1M
xe-135 570 4.2 x 10° 2.6 x 10° <1010 »»10'!
Ke-130 57 2.2 507 1.9 ¢ 10° «1g”"? PRI
kr-82a 7.4 e ag? 9.3 5 ¢ <1710 »10"!
Ke-85m 7.44 3.0 » 103 2.6 % 10 «io71? »101
tre85 7.4 ERIPRTN 2.80 1077 2.05 1078 1.0
kr-87 7.4 2.7 x 108 2.3 016" «t010 T
ke-B8 7.40 5.3 x 107 0.6 2 100 «1o710 saght
Ar-19%* 0.235 1.4 x 109 1.2 x 107! 1.2 210" 1.0
Rr-41% 0.235 2.7 x 10! 2.3 x 10 ~ rsyagt 6.t
te-23% 6.1 107° 8.9 x 10° 7.7 x 108 10”10 T
-3¢ 2.5 2 107" 0x100Y 2600 2.6 x107% 1

“After ; year of operation and with 1 percent failed fue) {equilibrium or manimum valuas are
quoted).

"*Lancentration in recycle tank
*The purge factor used for the cover gas space is 6.14 day".
S Inventories independent of failed-fusl percentage

Ref. (1) AMENDMENT N TABLE
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®22—-19%
RADIONUCLIDE RELEASE RATES AND RELEASE PATHS FOR THE DESIGN VALUE SERVICE CONDITION

Primary Piping Leakage: RAPS/CAPS Components Intermediate Celis
Cover Gas Leakage: Suffer Seal Leakans: RCB Cells to CAPS to RSB  -Leakage: A58 Cells to Leakage: HKatural Con- Total
RCB M3V Exhaust RCH MAY Exhaust H&Y Exhaust CAPS to RSB HAY Exhaust vection to Environment Leakage

Isotope (C1/dny) {C4/dny) Ci/day) (i /day) (C1/day) {Ci/day)
Ae-11lm 2.7 x 10°% ++ 7.8 x 1070 4.2 x 108 0 1.5 x 107
Ye-133m 8.7 x 107% " 3.8 x 1077 1.9 x 107 0 8.7 x 107%
Xe-133 1.5 x 1072 _ " 7.6 x 107! 4.0 x 107 0 1.7 x 1072
Xe-135n 2.1 %1073 " + : * 0 2.1 % 1073
te-135 6,3 x 1672 + o : + 0 6.3 x 1072
Ke-138 3.3 x 1077 *“ s + 0 1.3x16°°
Kr-83n 1.6 x 1073 “ 1.ax 107 o . 1.6 x 1073
Kr-85n 4.5 x 1073 - C L st 1.2 x 10° 0 451073
Kr-85 4.8 x 1077 2.0 x 16”7 4.0 x 1075 2.2 x 1078 0 6.2 x 1075
Kr-g7 4,0 x 1073 + - + ] 4.0 x 1077
Kr-88 7.9 x 1077 " 8.4 x 1078 1.4 2 1078 0 7.9 x 1073
Ar- 39 2.0 x 1075 L2 x107? 1,7 x 107 172108 0 1.5 2 1073
Ar-1es 4.0 x 1078 7.6 & 106 7.3x 1076 2.0 x 1078 0 5.7 x 1078
He-23m 5.5 5 1073 " 1.1 x 10°8 6.8 x 107 0 5.5 x 1973
Hogom *+ 4.5 x 1079 2.6 x 1076 . 3.8 x 10710 3.6 x 10710 17 % 107 RERIE
Total 1.1 x 107! 1.2 x 1072 Loxig? - 6.4 x 1074 1.7 5 10°3 1.1 x10°!

*Ong percent falled fuel

“*Release rates independent of fatled fuel fraction.

80P tritium release (6.9 x 10'3 Ci/day) from 16 Bullding Exhaust not included
**Less than 1071°

Ref, (1) AMENDMENT ¥ TABLE 35—7




#¥22-20%

ANNUAL ACTIVITY RELEASE RATES FOR THE
EXPECTED SERVICE CONDITIONT

Intermediate
Main RCB RSB Bay Total

HSV Exhaust H&V Exhaust Leakage Release
Radionuclide (Cifyr) (Cifyr) {Ci/yr) (Ci/yr)
Xe-131m 9.9x 107 4.4 x 1073 0 5.4 x 1073
Xe-133m .2x10°2% 2.3x10° 0 3.2 x 1072
Xe-133 5.5x 1070 4.4 x 1072 0 5.9 x 107
Xe-135m 7.7 x 1072 + 0 7.7 x 1072
¥e-135 2.3 x 100 + 0 2.3 x 10°
Xe-138 1.2 x 107 o+ 0 1.2 x 107"
Kr-83m 5.8 x 10°2 o+ 0 5.8 x 1072
kr-85m 1.6x10 1.7x0% 0 1.6 x 107!
Kr-85 2.5x100°  2.3x 103 0 2.3 x 1073
Kr-87 1.5 x 1077 = 0 1.5 x 107!
Kr-88 2.9 x 107 2.1 x 1078 0 2.9 x 1077
Ar-39* 0.4 x 10° 1.2 x 107! 0 0.56 x 10°
Ar-are v7x10? 3.4 x10°3 0 2.0 x 1072
Ne-23* 2.0x10° 6.6 x 107 0 2.0 x 10°
H-3# oo 9.5x167% 2.8 x 1077 6.2 x 107" 6.2x 107" -
Total 6.2 x 107 0,17 x 10° 0.62 x 10° 7.0 x 10°

*Reiecase rates independent of failed fuel fraction
*+B0P tritium release (2.5 x 100 Cizyr) from TG Building exhaust not

fncluded

+O.I percent fatled fuel

Mi.ess than 1

0-13

Ref, (1) AMENDMENT N TABLE 3.5—8




Fo2—21% SERBEFEDHEOKIEME

; wo = N ‘
IB 50,00 0 857 * & - k¥
pgp fuelhandling area 35000 884" * & 65~120°F
‘radwaste area 5
RSB CAPS 3.000 gg40" | 750ft/min | 65~120 F
RSB RCB »5LO#HE * % # F *k E * =
ggp S 2P8G loop 57.000 0 s860’ | 2280ft fmin]| 65~120°F
cell 2 b '
RCS* 4150000 | RCS QE.E —x% —Ex

# Design Basis Accident RUEKBERKKIEzOHAILOKME A2V, CDA F0

KB OBERKOHFERIN B,
*x A L
B F
RSB Rea-c-tor Service Building
SGB Steam Generator Building
RCS Reaetor Confinement Structures
RCB Reactor Containment Building
IB Intermediate Bay of SGB




22

—-22%

DEPOSITION OF ACTIVATION, FISSION, FUEL AND CORRQSION PRODUCTS
IN SODIUM, ON WETTED SURFACES AND ON COLD TRAPS

Isotope
Na24

22
Na~"~ -

cs137

65136

L

Sb|25

1132
1131

Remaining
Fission Prod.

HJ

Corroston
Products (Co,
Fe, Mn, Cr,

"~ and Ta)

=Py

Percent Deposition

In Na On Hetted Plant Surfaces = in Cold Traps
100 0 0
100 0 0
0 0 80
95 0 5
40 0 60
10 0 90
95 0 5
95 0 5
10 100 121 Eﬁcgg?Bgal;?»
2 0 47% Primary,
51% Intermediate
1 100 10 (50 for Mn>%)
95 5 100

#See Pu source discussion in Section 11.1.

Ref, {5) TABLE 121—7




Isotope

na s

Na2l

cs137
cs 136

Cs134

I13]

Te132

I132

TelZQm

Te'22

Sr89

Srgo

y90

Y91

Zr95

#Fa2-23%

ACTIVATION, FISSION PRODUCT AND PLUTONIUM 1SOTOPE
CONCENTRATIONS IN THE PRIMARY SODIUM COOLANT DURING
30 YEAR PLANT LIFETIME - DESIGN VALUES

N Percentage®®
pci/gm et of Isotope Inventory Source for
of Sodium in Sodium Coolant Isotope
2.94 x 104 100 * Na Activation
1.52 100 Na Activation
68.7 20 Failed Fuel-
Fission Product Release
16.62 95 Failed Fuel-
Fission Product Release
1.88 40 Failed Fuel-
Fission Product Release
0.401 10 Failed Fuel-
Fission'Prqduct Release
43.7 85 ~ Failed Fue'-
- Fission Product Release
2.78 10 Fa:led Fuel-
Fission Product Release
27.8 95 Fatled Fuel-
Fission Product Release
0.597 N 10 Fatled Fuel-
Fission Product Release
0.597 10 Failed Fuel-
Fission Product Release
0.09%0 10 Failed Fuel-
Fission Product Release
0.056 10 Failed Fuel-
Fission Product Release
0.056 10 Failed Fuel-
Fission Product Release
0. 0258 10 Failed Fuel-
Fission Product Release
0. 0481 10 Failed Fuel-

- Fission Product Release




Isotope

Nb95

Ru103

Ru106

Rh106

Ba140
La140

ce14l

cel¥

Pr]44

ce143

pp143

LY

co®®

COSB

Pu238

pci/gm™s*
of Sodium

0.0481
0.0714
0.0475
0.0475
0.054
0.054
0.064
0.0377

0.0377

0.0451

0.0451
0.0211
0.0213
2.3 x 1073
4.3 x 1073
1.7 x 1072

1.3 x 1072

# 2.2 —2 3% (CONTINUED)

Percentage®*
of Isotope Inventory
in Sodjum Coolant

10

10

10

10

10

10

10

10

10

10

10

<]

<1

<]

Source for
Isotope

failed Fuel-
Fission Product Release

Failed Fuel-
Fission Product Release

* Failed Fuel-
Fission Product Release

Failed Fuel-
Fission Product Release

Failed Fuel-
Fission Product Release

Faited Fuel-
Fission Product Release

Failed Fuel-
Fission Product Release

Failed Fuel-
Fission Product Release

Failed Fuel-
Fission Product Release

Failed Fuel-
Fission Product Release

Failed Fuel-
Fission Product Release

Failed Fuel-
Fission Produc® Release

failed Fuel-
Fission Product Release

Activated Corrosion
Product

Activated Corvosion
Product

Activated Corrosion
Product

Released Fuel




%22 —2 3% (CONTINUED)

Percentage®*

uci/gm™t of Isotope Inventory Source for
Isotope of Sodium in Sodium Coolant _Isotope
pu-39 3.6 x 1073 95 Released Fue)
py240 4.7 x 1073 95 Released Fuel
pu?t! 0.394 95 Released Fuel
pu’t2 1.0 x 107° 95 *  Released Fuel
W 1.86 : n B and K Activation,

Ternary Fission

*The above concentrations are based on a primary sodium mass of 7.1 x 108 grams.
+ Lero decay time

**Percentage based on isotopic solubility in sodium, cold trap efficiency for
isotope and tendency for plating out.

BRef, (5) TABLE 11.1—7




B22-24%

SIGNIFICANT CORROSION, FISSION PRODUCT AND RELEASED
FUEL ACTIVITIES ON WETTED SURFACES
AT REACTOR SHUTDOWN

Surface? Surface Surface

;ission Actigisy Corrosion Activi%y Released Activity
roducts uci/om Products uci/em Fuel uci/em

5r89 7.35 co®0 .2 pu238 8.53 x 1073

530 4.6 €098 7.7 - py?3® 1.89 x 1073

y0 4.6 Mno* 1.6 e 2.46 x 1073

v 2.12 Feo? 2.065 el 0.204

2093 3.94 crd 2.1 put¥e 5.25 x 1076

Nb2 3.94 12182 1.4

Mo2? 4.82

Ry'03 5.61

Ru?06 3,88
_Rh106 3.88

agl!! 0.32

128 53

e 454

Te12? 454

Ba'40 3.42

La'40 4.42 -

celd! 5.23

celd3 3.70

pr 143 3.70

ce'¥ 3.10

py144 3.10

Na'd7 1.74

PmM7 1.74

Eu' s 0.17

(£22-23%)

*Some isotopes shown in Table 11.1-7 are soluble in sodium and are not considered
as surface sources. A residual film of sodium on a drained component will

remain and act as a residual source for these isotopes. Analysis to calculate
doses include a source due to a 1 mil sodium fiim on components prior to cleaning.

Ref. (5) TABLE 11.1—8




$22—-25%
EXPECTED ACTIVITY INVENTORY STORED AFTER PROCESSING*

joriel, e
Monitor Tank Storage Tank
Isotope Half-L1fe (Ci) (i)
H3 12.3 years 2,22 x 1075 4.8 x 1072
| Na-22 2.6 years 1.86 x 10710 3.96 x 1077
Na-24 15 hours 5.32 x 107V 1.13 x 1077
Cr-51 28 days -- 1.82 x 1073
Mn-54 N2 days 2.09 x 10712 1.28 x 1074
Co-58 71 days 5.30x 1073 7.87 x 107
Fe-59 45 days -- 6.32 x 1077
Co-60 B 5.2 years . 283x10°"3 1.26 x 1074
Sr-89 51 days 9.61 x 10713 7.22 x 1076
Sr-90 - - 6.90 x 10713 5.19 x 1078
v J * | 6.90 x 10713 5.19 x 107
¥-91 53 days 2.82 x 10713 2.12 x 1078
2r-95 " 65 days 5.33 x 10713 3.99 x 1075
Hb-95 } 5.33 x 10713 3.99 x 1078
Ho-99 67 hours - 4.51 x 1077
Ru-103 40 days 7.39 x 10713 5.54 x 1075
Ru-106 1 year 5,74 x 10713 4,30 x 1078
Rh-IOG} 5.74 x 10713 4.30 x 1076
(Continued)




Isotope

Ag-1M1
Sb-125
Te=-12%mn~
++

Te-129 J
I-131
Te-132 1

T
1-132 J
Cs-134
Cs-136
Cs-137
Ba-140
La-140
Ce-141
Pr-142
Ce-144

}ﬂ
Pr-144
Hd-147
Pr-147
Eu-155%
Ta-182

$£2.2—-25% (Continued)

Low-Level
Activity®#
Halt-Life Honitg: Tank
7.5 days --
2.7 years 4.90 x 10712
34 days 6.00 x 10712
6.00 x 10712
8.1 days 2.28 x 10710
78 hours 8.28 x 10712
4.28 x 10712
2.1 years 2.30 x 10711
13 days 1.04 x 10710
30 years 8.45 x 10710
12.8 days . 3.87 x 10713
3.87 x 10713
32.5 days 6.37 x 10713
13.7 days 3.36 x 10°1°
285 days '8.53 x 10713
4.53 x 10713
11.1 days 1.39 x 10713
2.7 days 2.60 x 10719
1.8 years ==
115 days -
(CDhtinued)

Intermediate
Activity*
Storage Tank

1.47
1.04
4.43
4.43
4.85
3.65

3.65.

4.90
2.28
1.18
2.9
2.9
4.77
2.51
3.41
3.41

§.05

1.94

X

X

X

4

(ci}

1077
1078

1076

1.92 x 107
1.50 x 1075




#22—25% (Continued)

Low-Level Intermediate

Activity Activity®

Monitor Tank Storage Tank

Isotope Half-Life {Ci) Ci

Pu-238 86 years 8.00 x 10713 5.02 x 108
Pu-229 2.0 x 10 years 2.22 x 10713 1.1 x 1078
Pu-240 6.7 x 10° years 2.90 x 10713 1.45 x 1078
Pu-261 13 years 2.42 x 10"V 1.22 x 1078
Pu-242 3.8 x 107 years 6.16 x 10712 3.09 x 101}

*0_7 percent failed fuel, 50 ppb Pu in sodium. 20-year irradiation,
10-day decay. Decay due to collection, processing and holdup is
neglected. '

»# 0w activity based on Table 3.5-1, with DF = 105, except tritium DF = 1,
2,500 gallon monitoring tank volume (52 2 — 93%)

Intermediate Activity is based on a 40,000 gallon storage capacity
containing 40 percent of all plated activity on processed components
tnzluding 100 percent of 2ll plated sodigm adhering to processed com-
ponents. A decontamination factor of 107 is applied to all isotopes
except tritium (DF = 1),

+*Isotope pairs in secular equilibrium

Ref, (1) AMENDMENT I TABLE 3.5—2




Isotope

n-3*

Na-22
Na-24
Cr-51
Mn-54
Co-58
Fe-59
Co-60
Sr-89
Sr-90
} 4+

Y-90

¥-91
Zr-95

} 4+
Kb-95
Ho-93
Ru-103
Ru-105
Rh-106
Ag-111
Sb-125
Te-129m
)} ++

Te-129
1-13
Te-132
1-132

Half-Life

12.3 years
2.6 years
15 hours
28 days
312 days
71 days
45 days
5.2 years
51 days
28.8 years
58 days
65 days
67 hours
40 days
1 year
7.5 days
2.7 years
34 days
8.1 days

78 hours

¥22-26%
CONCENTRATION OF RADIONUCLIDES AT DISCHARGE TO

CLINCH RIVER:

Low-Leve! Activity*
Concentration at
the Discharge Point

{uCi/cc)

EXPECTED VALUES

Intermediate Level
Activitys®
Concentration at
the Discharge Point
{uCisce)

9.12 x 10710
7.65 x 10715
2.19 x 10716
8.61 x 1077
2.8 x 10V
197 x 10V
3.95 x 107V
2.85 x 107V
2.84 x 10777
1.6 » 107V
2.8 x 1077
2.19 x 10717
3.08 x 10"V
2.3 x 1007
2.36 x 107V7
2.02 x 10°V
2.47 x 10718
2.47 x 10716
9.37 x 10715
1.76 x 10716
1.76 x 10716

(Continued)

1.59 x 1079

1.31 x 10714
3.78 x 10713
6.07 x 10713
4.29 x 10712
2.63 z 10712
2.1t x 10718
1.20 x 10712
2.41 x 10713
74 11073
1.7a x 10713
7.09 x 10774
1.3 1 10713
1.3 x 10713
1.5 x 10719
1.85 x 10713
1.44 x 10713
1.46 x 10713
4.90 x 10°1%
3.49 % 10716
1.48 x 106712
1.48 x 10712
1.62 x 107 1%
1.22 x 10712
1.22 x 10712

Total Activity

(uCifec)’

2.52 x 107

2.09 x 10”14
4.01 x 1071°
6.07 x 10713
4.29 x 10717
2.63 x 10712
2.11 x 107
2.20 x 10712
2.42 x 10713
1.74 x 10713
1.74 x 10773
7.00 x 10714
1.38 x 10713
1.38 x 10713
1.51 x 10714
1.85 x 10713
1.44 x 10713
.48 x 10713
4.90 x 10713
5.52 x 10716
1.48 % 10712
1.48 x 10712
2.57 x 10714
1.22 % 1071

1.22 x 10712




#22-26% (Continued)

Intermediate Level

Low-Level Activity® Activitye*
Concentration at . Concentration at
the Discharge Point the Discharge Point Total Activity
Isotoape Half-1L1ife {,Cijcc) {Cifec) (pCircc)?
€s-134 2.1 yaars 9.47 x 10718 1.64 5 10713 2.67 = 15718
Cs-136 13 days 1.26 x 1073 7.37 x 10710 17 ¢ 107
Cs-137 30 years 3.48 2 10714 3.95 x 19714 7.46 < 10714
8a-180 12.8 days 1.57 x 10717 9.70 x 1071 $.70 z 10714
P a7 -18 -4
Le-140 - 1.59 x 10 9.70 5 10 9.70 z 10
Ce-141 32.5 days 2.62 2 10717 1.60 x 101 .60 x 10713
Pre143 12.7 days 1.37 x w077 8.38 x 10714 a.mx 108
Ce-1¢4 285 days 1.86 x 10777 1.16 10713 1.14 x 10773
ad . ~13 =13
Pr-144 -- 1.66 x 10717 1.14 x 10 .18 x 10
Ha-147 N.1 days 5.73 x 10718 3.5 x 1071% 3.5 x 107
Pa-147 2.7 days 1.07 x 107V 6.89 x 10718 6.49 x 1071
Eu-155 1.8 years - _6.41 x 16715 641 x 10715
To-182 115 days - 5.02 £ 1079 " sozer
Pu-238 86 years .29z 0% 1.68 x 10715 1.71 x 10718
Pu-239 2.0 x 10° years 9.12x 10718 3.72 x 1076 3.81 2 10716
Pu-240 5.7 x 103 years 1.20 x 10777 4.88 x 10716 4.96 x 10716
Pu-241 © - 13 years 1.00 & 10715 sz .18 x 10714
Pu-282 3.8 x 10° years 2.55 x 10720 1.08 x 10718 1.05 x 10718

® Low Activity Liquic Waste System Acsumptions

1. 0.1 percent failed fuel, 50 ppb Pu in sodium, 30-year irradiaticn, 10 days decay. Decay
tinmes during collection, processing and holdup are neglected.

2. B850 gal/day containing 1074 uCifcc 15 decontaminated by a factor of 10° and released into
the coolant water blawdown stresm of 3.0 x 1012 cc/year.

3. The activity level of 10°% uCisce coses from spitlage of 3.5 pounds rer year of primary sodius
tato tra drainage stveam of 850 gal/day. .
oo [ntermadiate Activity Level Stream Assumptions

T. 0.1 percent failed fuel, 50 ppt Pu tn sodfum, 3D-year irradiation, 10 days decay. Decay
tiees during collection, processing and holdup are neglected. -

2. 4,000 gal/year discharged into the coolant water blowdown stream after (DF) of 105. ‘
3. <0 perceat of tie annual plated activity on the processed cosponrents is released into the
ennual decontaminating 1iguids. 100 percent of the annual plated sodium activity is

released into the serme volume,

+ BOP discharge tritium concentration of 1.5 x 10°% ,Ci/cc not included in table.
+ Itotope paies in secular equilfbrium
¥ Sum of colusns 3 and 4

Ref. (1) AMENDMENT Wl TABLE 3.5—3




¥22-273%

ESTIMATED CLEANING PROCESS DATA - INTERMEDIATE LEVEL SYSTEM

Volume(1)
Requirement )
Number of Gallons Type of Concentration Concentration®
Components (30 years) Process ppa Na uCisfee
308(2) 1.1 x 108 ist rinse 282 1.84
294(3) 674,000 Ist rinse 300 6 x 10°°
14{4) 436,000 1st rinse 244 3.7
14 436,000 Acid etch 18,000+ 1.84
4(5) 160,000 Ist rinse 592 20
1(6) 40,000 Ist rinse 2580 .6 x 107!
303{7) 900,000 Ist rinse 135 4.6 x 107!

(1) Volumes for process described does not include subsequent rinses

(2) Total first rinses

(3) Total of non-acid etch first rinses

(4) Acid etch first rinses

{8} IHX

(6) IRP - Intermediate Rotating Plug

(7) Low sodium first rinses

*1.0% failed fuel assumed, 30 year irradiation and 10 day cooling. First

rinse removes 40% of total activity deposited and 100% of Na.

removes 20% of total activity deposited and 0% of Na.

tNeutralized 5% HNO3 with NaOH.

Acid etch

Ref (5) AMENDMENT6 TABLE 11.2—8




®$22—-28%
LIOUID RADWASTE RADIOISOTOPE ANNUAL INVENTORY - DESIGN VALUES

Intermedrare
Isotope  Half-life++ Solidified, {Ci){') Released, (Ci) Stored, {Ci)
-3+ 12.3 ¥ 6.1136 €-03 7.5808 £-03 4.8000 E-02
ha-22 2.6 ¥ 4.1233 €-03 6.2624 £-08 3.9562 E-07
ha-24 15 H 1.1312 €-03 1.1978 E-08 1.1318 £-07
Cr-5] 28 D 1.7896 E+00 1.8161 E-06 1.8161 E-05
Mn- 54 312 0 1,2518 €400 1.2815 E-05 1.2815 £-04
C. -58 7N D 7.7500 E-O01 7.8736 E-06 7.8736 E-05
Fe-59 45 D 6.2150 £-03 6.3168 £-08 6.3168 £-07
Co-60 5.2 Y 1.2393 E+00 1.2566 E-05 1.2566 E-04
Sr-89 &1 D 7.1%45 E-00 7.2224 E-06 7.2210 E-05
. {Sr-90 28.8 Y 5.1105 E+00 5.1910 E-06 5.1900 E-05
Y-90 5.1105 E+00 5.1910 E-06 5.1900 E-05
Y-31 58 D 2.0592 E+00 2.1215 £-06 2.1212 £-05
. [1r-95 65 D 3.9313 E+00 3.9834 E-06 3.9943 E-05
Nb-95 3.9313 E+00 3.9834 £-06 3,9943 £-05
140-99 67 D 4.4554 E-01 4.5120 £-07 34,5120 E-06
Ru-103 40 D 5.4663 £+00 5.5412 £-06 §.5401 E-05
. {Ru-IOG " 4.2308 E£+00 4.2995 £-06 4.2989 E£-05
R -108 4,2308 E+00 4.2995 £-06 4.2989 E-05
Ag 1 7.5 0 1.4452 E-0] 1.4664 £-07 1.4664 .E-06
Sb-125 2.7 ¥ 1.0863 E-02 1.6506 E-08 1.0427 E-07
. {Te-l29ﬂ 34 ¢ 4,3691 E+0 4.4323 £-05 4.4316 E-04
Te-129 4.369) E+01 4.4323 E-05 4.4316 E-04
I-13 8.1 6.8923 E+00 7.6730 £-07 4.8470 E-06
. {Te-l32 78 H 3.5998 £+01 3.6470 E-05 3.6464 E-04
I-132 | 3.6002 £+02 3.6470 E-05 3.6434 £-04
Cs-134 2.1 ¥ 5.1105 E-02 7.7558 E-08 4.8994 E-07
Cs-136 130 2.2988 E-01 3.4880 £-07 2.2034 E-06
Cs-137 307 2.6645 £-00 2.2296 E-06 1.1818 E-05
: {aa-laa 12.8 D 2.8567 £-00 2.9003 E-06 2.8992 E-05
La-140 2.8567 £-00 2.9003 €-06 . 2.8998 E-05
Ce-141 32.5 D 4,7175 £-00 4.7734 £-06 4.7728 E-GS
Pr-143 13.7 D 2.4673 E-00 2.5053 E-06 2.5049 E-05
. JCe-144 285 D 3,3584 E-00 3.4080 £-Q6  3.4075 E-05
{Pr-144 3.3584 E-0) 3.4080 £-06 3.4075 E-05
Nd-147 11.1 0 1.0333 E-OC 1.0495 E-06 1.6493 £-05
Pm-147 2.7 D 1.9132 E-00 1.9410 E-06 1.9407 E-05
Eu-155 1.8 Y 1.8907 £-01 1.6176 E-07 1.9176 E-0

(1) The sulidified activity includes contribution: from all rinses of the
component cleaning precess.

-Does not include BOP design release rate of 1.5Ci per day.

++Y =xvears. D = Days, H = Hours
Fx=10

o




#£22—-28% (Continued]

Intermexiiate
Isotope  Half-life++ Solidified, (Cij{1) Released, (Ci) Storec, (Ci)
Ta-182 150 1.4789 £-01 1.5002 £-0% 1.5002 E-05
Pu-238 86 Y 9.9204 £-03 1.0245 E-08 1.0047 E-O7
Pu-239 2E4 Y . 2.1994 E-03 2.2812 £-09 2.2262 =-08&
Pu-240 6.7E3 Y 2.8638 E-03 2.9698 E-D9 2.8930 L-0&
Pu~241 13 Y 2.4096 E-01 2.4980 E-D7 2.4379 E.06
Pu-247 3.8EL ¥ 6.1179 E-06 6.3366 E-12 6.1340 E-11

(1) The solidified activity includes contributions from a)l rirses cf the
component cleaning process.

+Does not include BOP design release rate of 1.5Ci per day.
++Y = Years, D = Days, H = Hours
Ex=10*

Ref, (5) TABLE 11.2—6

—66—




$o2—-29%

PARAMITERS USED IN THE CALCULATION OF
HYDROGEN-TRITIUM TRANSPCRT iN CRBRP

Primary Circuit System Parameters

Total ‘Weight of Sodium in
Primary Circuit

Temperature of Piping

. Area of Frimary Piping
(Excluding IHY)

Thickness of Primary kiping

Total Cold Trap Fiow Rate
(based on 250°F)

Minimum Cold Trap
Temperature

Cold Trap Efficiency for
Hydrogen Removal

Hydrogen Flux to Primary
Circuit (not including [HX)

Tritium FTux to Primary
Circuit

Total Volume of Nitrogen in
Primary Cells

Exchange Ratz2 of Nitrogen
~in Primary Cells

IHX Parameters

Log Mean Total Diffusional

Area of IHX o

Wall Thickness of IHX
Tubirg

1.76 + 6 1bs

950°F
6,190 £l

0.625 in.

60 gpm
250°F

70%

89 ijday
o ;
658,000 ft

10%/day

43,270 £t°

0.047 in,

3.35E + 7g mole HMa

783°K

5.75E + 6 cm2

1.59 cm

151.7 g moles MNa/sec
394°K

0.70

0.0362 ugm at T/sec
7.74E + 5g mole N,
0.896 g mole Nzlsec
)"

4.02E + 7 cm

0.119 cm




F22—~29%

[HX_Parameters
Hydrogen and Tritium

Diffusion Coefficient
for 1KY

Intermediate System Parameters

Total Weight of Sodium in
intermediate Circuit

Tewperature of Piping

Area of Intermédiate Piping
{Excluding THX)

Thickneés of Intermediate
fiping

Total Cold Trap Flow Rate
{based cn 250°F)

Minimum Cold Trap Temperature

Cold Trap Efficiency for
Hydrogen Remaval

Total Yolume of Air in
Intermediate Cells

Hydrogen Content in
Intermediate Cell Air

Exchange Raire of Air in
Intermediate Ceil

Steam Generator Parameters

Total Inside Area

Total Outside Area

7.92E + 5 1bs

900°F
8,130 ft

0.5 in.
180 qpm

250°F
70%

386,000 ft°

0.5 vppm

1%/day

40,630 ft2

61,740 ft

(Continued)

(Continued)

1.083E - 6 =m/sec

1.56E + 7 g mole Na

756°K

7.55¢ + 6 cm®
1.27 cm
455.1 g mole Na/sec

394°K
0.70

4.28E + 5 g moie air

0.04% g mole Nzlsec

3,78E + 7 cm®
5.74E + 7 ;mz




#22—29% (Continued)

Steam Generator Parameters

wall Thickness of Tube 0.109 1in. 0.277 cm

Hydrogen Flux 1.92E - i1 1b 354.6 ugm at H/sec
H/sec-ft inside
tube area

Tritium-Diffusion Coefficient =--- 1.384F - 6 cm’/sec

Ref.() AMENDMENT T TABLE 1--ITEM 0106
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$22—-30%

- HYDROGEN-TRITIUM TRANSPORT

Concentration Vector

Hydrogen

Tritium

ugm at H/mole WEpm

Sodium Side of Primary Piping {SS)

?od;um Sige ¢f Intermediate Piping
S8

Nitrogen Side of Primary Piping (SS)
Primary Sodium {Na)

Sodium Side of Steam Generator
Piping (SS)

Air Side of Intermediste Piping (SS)
Intermediate Sodium (Na)
Primary Cell Atmosphere (N,}

Intermediate Cell Atmosphere
(Rir)

0.261 --
0.483 .-

0.181 --
0.979 0.043
o .-

0.455 --
1.952 0.085
7.87E-3 -
4.23E-2%% . -

(Continued) -

pgm at T/mole*

uCi

4.00E-4
2,60E-5

3.28E-4
1.50E-3
1.30E-5

2.53:t-5
1.05E-4
1.22E-4
2.81E-5




-1

F22-30% {Continued)

_Hydrogen Tritium

Flux Vector pgm 2t H/sec ugm at T/sec Ci/day
Through IHX .25 0.0189 46.5
To'Primary Cold Trap 11 19 0.01™ 42.1
To Frimary Cell 6.09E-2 G.42E-5 0.13
By R/A Decay in -- 8.73E-5 0.21
Primary :

To {or From) Steam 354.6 4,24E-4 1.04
- Generator
To Intermediate Cold 343.3 0.0185 45.5
Trap
To Intermediate Cell 0.0248 ' 6.98E-7 0.0017
By R/A Decay in - 2.86E-6 0.0070
Intermediate

*Mole sodium, stainless steel, nitrogen or air, as applicable
**Including the 0.5 ppm ncminal content '

Ref. (1) AMENDMENT I TABLE 2--- ITEM 0106
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wa2~-31%
SUMMARY OF TRITIUM DISTRIBUTION CALCULATION

Pri. Inter, Tritium : : Hydrogen Tritium
' L

stp Qici CT.p CT,i JSG T'c.p T'c,i CT,'J CT'i JIHX H'c.p H'c,i T .
GPM GPM * ® * L8] L34 * ® L e T b “CT
20 90 2.4E-2 2.3e-2 9.1E-4 196 18 20.5 4an 20.6 0.056 0.116 4,7€-2 97.7
20 150 1.9€-2 2.8E-2 . 8.0E-4 229 17 12.2 19 12.3 0.049 0.086 4.7E-2 97.9
20 300 1.2e-2 3.4E-2 7.1E-4 278 18 5.8 425 5.9 0.042 0.062 4.7E-2 98.1
60 90 2,9€-2 1.86-2 - 7.3E-4 157 16 24.6 406 24.6 0.045 0.11% 4.7€-2 98.1
60 150 2.3E-2 2,4E-2 6.9E-4 198 15 14.7 416 14.8 0.042 0.086 4.78-2 98.3
60 300 1.56-2  3.2E-2  6.6E-4 258 14 1.0 424 7.1 0.042 0.062 4.7e-2 98.3
100 90 3.0e-2 1.7E-2 6.9E-4 148 15 25.6 405 25.7 0.043 0.118 4.7E-2 98.3
100 150 2.4E-2 2.3E-2 6.7e-4 M 14 15.3 416 15.4 0.041 0.086 4.7E-2 98.3
100 300 1.6€-2 3.1E-2 6.5E-4 252 14 7.3 424 7.4 0.039 0.063 4.7€-2 98.3
200 90 3.1E-2 1.6E-2 6.5E-4 140 14 26.4 405 26.5 0.040 0.115 4.7E-2 98.3
200 150 2.5E-2 2,2e-2 6.4E-4 184 4 15.8 415 15.9 0.039 0.085 4.7E-2 58.3
200 300 1.6E-2 3.1E-2 6.4€-4 248 .14, 7.6 424 7.6 0.039 0.062 4.7e-2 98.3
400 20 3.3E-2 1,6E-2 6.3t-4 136 13 26.8 404 25.9 0.039 0.115 4.7€-2 98.5
400 150 2.5E-2 2.2e-2 6.3t-4 181 13 16.1 115 16.2 0.039 0.085 4.7e-2 98.3
7 0.038 0.062 4,7e-2 98.3

400 300 1.6E-2 3.0e-2 6.3E-4 246 13 7.1 . 423 7.

*Flux in units of ngm atom/sec
**Concentration in units of parts per million million, ppmm

***Concentration in unite of parts per million, ppm Ref. (1) NDMENT I TABLE-- I
) ' ef, AME A - ITEM 0106
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ISOTOPE

B22—-33%

AC.2-1

Isotopical Released Activity on Accident Conditions *1
Released Activity [Ci]

Ac.2-2% (2

AC. 3-1

AC, 3-2

AC.3-3

H
NE
NA
NA
AR
AR
MN
co
co
KR
KR
KR
KR
KR
SR
SR
Y
Y
ZR
NB
RU
RU
sB
TE
TE
TE

XE
XE
XE
XE
XE
XE
cs
Cs
cs
BA
LA
CE
CE
CE
PR
PR
ND
PM
PU
PU
PU
PU
PU
AM
AM
cm
cMm
MO

23
22
24
39
4
54
BB
60
83M
85M
85
87
88
89
0
20
a1
95
26
103
106
125
129M
129
132
130
131
132
133
136
131M
133M
133
138M
135
138
134
136
137
140
140
141
143
144
143
144
147
147
238
239
240
241
242
241
243
242
244
99

5.10x 10

9.50x 10?7

2.70 x 104

1.08 x 1048

1.78 x 104
230x 1071

1.04 x 10
6.69 x 10!

1.20
897

7.44 x 107!
1.90

9.40

2.44
6.10 -
1.60x102
8.20x 102
210x 102
1.10 x 101




22— 333 {(Continued)

ISOTOPE AC. 34 AC. 4—1 AC.4-2 AC. 51 AC.5-2
H 3 7.00x 103 1.29 x 103 242 x 1072 - 6.10x 101
NE 23 1.80x 101 - ~ - -
NA 22 - 239x 103 2.07x10"2 -

NA . 24 - 2.98 x 10 —4 467x 10! - -
AR 39 4,55 - - - -
AR 41 1.00x 1073 - - - -
MN 54 - 117 x 105 - - -
cO 58 - 297 x 106 - -

co 60 - 159 x 106 - - -
KR 83m 2.40x 102 - - 499 x 10 ™8 -
KR 85M 1.82x 101 - - 2.07x10~% -
KR 85 2.24 x 10 -1 - - 2.08 x 10 -5 -
KR 87 3.80x 102 - - 9.94 x 10 —5

KR 88 1.89x 101 - - 3.05 x 10 —4 -
SR 89 - 2,76 x 105 - - -
SR 90 - 1.93 x 106 - - -
Y 90 - 193x10-5 - - -
Y 91 - 8.28 x 10 —6 - - -
ZR 95 - 1.52x 1078 - - -
NB 95 - 1.62x 1056 - -
RU 103 - 2.07x 105 - - -
RU 106 - 159 x 108 - - -
SB 125 - 1.37x 104 - - -
TE 1280 - 1.69 x 10 4 - -

TE 129 1.69x 104 - - -
TE 132 - 1,13 x 10—4 - - -
I 130 - - - - -
i 131 - 6.36 x 108 2.13x 102 - -
1 132 - 1.13x 103 - - -
I 133 - - : - - -
| 135 - - - - -
XE 13IM 1.06 x 10 ~1 - - 2.03 x 10 6 -
XE 133M B8.11x 10! - N - 6.16 x 10 —5 -
XE 138 2.58x10 - - 1.13x10~3 -
XE 135M 4.00%x 103 - - 1.356x 105 -
XE 135 425 - - 3.61x10-3 -
XE 138 6.00x 103 - - 1.97x10°5 -
Cs 134 - 6.43 x 104 6.04 x 10 —4 - -
Cs 136 - 347 x 103 9.53 x 103 - -
cS 137 - 238x 102 6.07x 101 - -
BA 140 - 1.11 % 105 - - -
LA 140 - 1.11 % 106 - -

CE 141 - 1.80x10~5 - - -
CE 143 - - - - -
CE 144 - 1.24 x 105 - - -
PR 143 - 9.67x 106 - - -
PR 144 - 1.24 x 10 5 - -~
ND 147 - 415 x 10 —¢ - -

PM 147 - 7.60 x 10 —6 - - -
PU 238 - 449 x 106 1.27 x 104 - -
PU 239 - 1.24x 10 —6 3.18 x 10 —5 - -
PU 240 - 1.66 x 10 6 445% 10 6 - -
PU 241 1.36 x 10—¢ 292x10-3 - -
PU 242 - 3.45x 10 -8 953 x108 - -
AM 241 - - - - -
AM 243 - - - - -
cM 242 - -~ - - -
CM 244 - - - - -
MO 99 - - - - -




F2 2—3 3% (Continued)
ISOTOPE AC. 6—1 AC.B-2 AC. 6—3 AC. 71 AC.8—1
H 3 2.00 x 1012 290 x 10”12 1.43 x 1076 - 970x107°
NE 23 - - - - -
NA 22 1.81x 104
NA 24 - - - - 2,25 x 10 —4
AR 39 6.51 x 1010 6.51 % 10710 6.39 x 104 - -
AR 41 - - 1.62x 108 - -
MN 54 - - - - 8.87x 10 -7
cO &8 - - - - 2.24 x 10 7
co 80 - - - 1.20x% 10 -7
KR 83M - - 3.44 x 10 6 - -
KR 85M 6.66 x 1011 6.66 x 10 ~ ¢ 6.35x 10 -3 - -
KR 85 1.24 x 10 ~6 1.24 x 10 —6 7.65x 105 3.80 x 10 -
KR 87 - - 5,00 x 10 —8 - -
KR 88 4.75x% 1016 4,76 x 1014 7.45 x 10 —4 - -
SR 89 - - - - 2,00 x 10 6
SR 90 - - - - 1.46 x 10 —6
Y 90 - - - - 1.46 x 10 —¢
Y 91 - - - - 6.26x 10 —7
ZR 95 - - - - 1.15x 10 —6
NB 95 - - - 1.15 x 10 —6
RU 103 - - - - 157 % 10 —6
RU 106 - - - - 1.20 x 10 —6
SB 125 - - - - 1.04x 108
TE 129M - - - - 1.27x 105
TE 129 - - - 1.27x 105
TE 132 - - - - 8.66 % 10 —6
I 130 3.79x 1010 3.79x 108 - - -
13 3.25x 10 —6 3.25x 104 - - 4.80 x 104
I 132 1.69x 106 1.69x 10 4 - - 8E56x 105
1 133 3.74 x40 7 3.74x 105 - - -
! 136 842.x10°10 842x10 8 - - -
XE 131M 2.41x 10 —8 241 x10 6 4,05 x 103 211 x 101 -
XE 133M 9.71 % 10 8 9.71x 10 % 9.35x 102 3.61 x 1011 -
XE 133 6.12x 10 =6 5,12 x 10 —4 2.08 4.06 x 102 -
XE 135M 3.81 x 10-11 3.81x10 9 - - -
XE 135 3.32x10-8 3.31x 10 —¢ 1.08 - -
XE 138 - - - - -
cs 134 - - - - 485x10—6
cS 138 - - - - 2.62x 10 4
cs 137 - - - - 1.79x 103
BA 140 - - - - 8.35x 10 —7
LA 140 - - - - 8.35x 10 =7
CE 141 - - - - 1.36 x 10 —6
CE 143 - - - - -
CE 144 - - - 9.39x 10 7
PR 143 - - - - 7.30 x 10 =7
PR 144 - - - - 9.39x 10 7
ND 147 - - - - 3.13x10 7
PM 147 - - - - 5.74 x 10 7
PU 238 - - - - 3.39x 10—
PU 239 - - - - 9.39.x 10 -8
PU 240 - - - - 1.25x 10 7
PU 241 - - - - 1.03x 10 -5
PU 242 - - - - 2.61 x 10~10
AM 241 - - - - -
AM 243 - - " - -
cM 242 - - - - “
CM 244 - - - - -
MO 99 - - - -




F2 2—33% (Continued)

ISOTOPE AC. 8-2 AC.8-3 AC. 8~4 AC. 8-5
H 3 5.98 x 106 1.80x 10 —4 3.98 x 106 5.50 x 10
NE 23 - - - -
NA 22 1.12x107% 3.34 x 10 ~4 3,39 x 1075 -
NA 24 9.46 x 102 417 x 10-6 7.67x 1074 -
AR 39 - - - -
AR 41 - - - -
MN 54 5.47 % 108 1.64x 1076 - -
cO &8 1.38 x 10~ 4.15 x 10 =7 - -
coO 60 7.40x 102 2,22 x 10 -7 - -
KR 83M - - - -
KR  85M - - - -
KR B85 - - - -
KR 87 - - - .
KR 88 - - - -
SR 89 145x 107 3.86x10% - -
SR 90 9.01 x 108 270 x 10798 - -
Y 90 9.01 x 1078 2,70 x 1076 - -
Y 91 4.18x 108 1.16 x 106 - -
ZR 95 7.72x 108 212 x 106 - -
NB 95 7.72x 108 212 x 1076 - -
RU 103 1.16x 10 7 2.90 x 108 - -
RU 108 7.72x 10 ~8 2,22 x 10 -6 - -
SB 126 6.47 x1077 1.92x 105 - -
TE 120M - 962x1077 2.36x 1075 - -
TE 129 8.62x10-7 236 x 106 -
TE 132 447 x 106 168 x 1078 - -
i 130 - - - -
13 7.05 x 10 5 8.88x 104 350 x 10 75 -
I 132 4.47 x 106 1.58 x 10 —4 - -
1 133 - - - -
I 135 - - - -
XE 131M - - - -
XE 133M - - . - -
XE 133 - - ’ - -
XE 135M - - - -
XE 1356 - - - -
XE 138 - - - -
cs 134 3.02x 1076 B.98 x 10~5 091 x 106 -~
Cs 136 2.68 x 10-5 4.85x 104 1.57x 1075 -
cs 137 1.11 x 1074 3.32x 1073 9.97 x 104 -
BA 140 8.69x 108 1.54 x 1076 - -
LA 140 869x 108 154 x 106 - -
CE 141 1.03 x 107 2,51 x 106 - -
CE 143 - - - -
CE 144 6.11x 108 1.74 x 106 - -
PR 143 7.40 x 10 ~8 1.35% 106 - -
PR 144 6.11x1078 1.74x 106 - -
ND 147 3.54 x 108 579 x 107 - -
PM 147 354 x 108 1.06 x 1078 - -
PU 238 2.09x 108 6.27 x 1017 2.09x 107 -
PU 239 5.79x 10 —9 1.74x 1077 522 x 108 -
PU 240 7.72x 10 ¢ 2.32x 107 7.30x 108 -
PU 241 6.34x 107 1.90x 10~5 4.80 x 10-6 -
PU 242 161 x 10~ 4.83 x 10—10 1.67 x 1010 -
AM 241 - - - -
AM 243 - - -
CM 242 - - - -
CM 244 - - - -~
MO 99 - - - -

*1 ' 0.5% of failed fuel is assumed during normal operation.
*2  Tritium is released to Clinch River at 8.5 x 10~ {Ci/min]




$£2.2-34 = Summary of Source Terms on Accident Condition *1

Accident Index Release RI Group Total

Numbe r Point *? Release
2—1 1 Tritium 51E 1
22 to clinch River Tritium 9.5E—3 %3
3—1 5 Tritium 27E—4
3—2 5 Tritium 1.1E-3
3-3 5 Rare Gas 41E 2
3—4 5a Rare Gas 3.6E 1
4—1 1 Sodium Fire 40E—2
4—2 5 Sodium Fire 1.2E 0
5—1 ' 5,548 Rare Gas 55E-3
5—2 2374 andl Tritium 6.1E—1
6—1 5,5a Rare Gag,lodine 1.1E—5
6—2 - - 5,5a Rare Gas,lodine 1.1E-3
6—3 5,5a Rare Gas 3.3E ©
7—1 5 ) Rare Gas 3.8E 1
8—1 - ba Sodium Fire 3.2E-3
8—2 S 5a Sodium Fire 9.5E—2
8—3 1 Sodium Fire 56E—3
§—4 5, 5a Sodium Fire 1.9E—-3
8—5 1 Tritium 55E 1

#1 05% of failed fuel is assumed during‘normal'operation.

% 2 Release point index numbers are shown in Ref(1)
Am.VE, Fig.l (ltem 010.7) . (22— 11FK)

%3 Tritium is released to Clinch River at 9.5E-3 (Ci/min).




—6L—

$#22—-35%

RELEASE OF RAﬁIOF\CTIVITY FROM THE RAPS SURGE TANK CELL TO
RSB FOLLOWING RAPS SURGE TANK RUPTURE

R Out-leakage Out-leakage
Concentration Concentration First 20 Minutes to Total
RAPS Surne Concentration In Cell After 20 Minutes 39 Minutes Qut-leakage
Tank Before In Cell After 20 Minutes Following Following To Celd
Rupture Tank Rupture Delay Tank Rupture Tank Rupture Uver Pressure
Isotope 4 Cifec) | (elrfeey C{eLizec) . . {Curies) . {Curies) _  (Luries)
-4 -5 - -4 -5 -4
H-3 2.6 x ¥0 4.4 x 10 4.4 x 10 1.1 x 10 4.4 x 10 1.5 2 1n
tie-23 5.7 x 107 8.7 x 1077 2.4 x 1071 2.3 x 107! 2.4 x 1071 230107
Ar-39 1.2 x 107! 2.0 x 1072 2.0 x 107 5.3 x 1077 2.0 x 1077 7.3 x 1072
- -2 -5 - - -
Ar-21 1.0 x 107! IR 1.5 x 1077 4.1 x 1072 1.5 x 1072 5.9 x 1072
Kr-83m 2.1 x 10° 3.5 5 107) 3.1 x 107 8.7 x 107 3.1 x 107} 1.2 4 100
Kr-B5m 1.5 x 10' 2.5 5 10 7.4 x 10¥ 6.2 x 10° 2.8 x 100 8.6 » 10°
Vr-f5 7.5 1073 1.2 107° R 3.0 < 1073 1.2 x 1073 4.2 x 1973
Kr-87 © 1.3 2100 5.6 x 107" 4.7 x 107} 1.4 x 100 4.7 x 107" 1.9 5 107
n
Kr-88 1.6 2 100 2.7 5 100 2.5 x 10" 6.9 x 10" 2.5 x 10° 9.4 « 10°
Xe-13im 4.1 5 107! 6.8 x 1077 6.8 x 10°¢ 1.7 5 107! 6.7 x 107¢ 2.4 x 107!
' f
xe-133m 1.1 x 10 1.7 100 1.7 « 107 a.4 x 10° 1.7 x 10° 6.1 x 10"
e-133 2.2 x 10% 1.8 x 15/ 18410 9.4 x 10! 3.8 x 10 1.3 % 102
Xe-135m 1.7 x 107 2.8 4 1077 1.7 « 072 7.0 % 172 12« 007 .2 % 177°
Ye-135 1.7 % 10° 6.4 10" 6.2 « 10! NWRLY 6.1 x tn! 2.1 x 108
“ - - -
Xe-138 | 2.3 % 107 4.0 » 107 1.5 % 1078 9.9, 102 1.6 x 1072 1.1 07"
Ny N 2 2 2
Total 2.7 410 115 10 2.7 x {0

Ref, (1) AMENDMENT I TABLE 7.1—14




#22-36%

CLEANUP OF RADIOACTIVE GAS FROM RAPS SURGE TANK CELL
FOLLOWING RAPS SURGE TANK RUPTURE

Radioactivity
Inventory in After Radioactivity

RAPS Surge Tank 500 Minutes As Released

Before Rupture Delay From RAPS
Isotope (Curies) {Curies) (Curies)
H-3 2.0 x 1072 2.0 x 1072 2.5 x 107°

1 =20 -20

Ne-23 4.0 x 10 <1.0 % i0 1.0 x 10
Ar-39 8.9 x 10° 8.9 x 100 8.9 x 10°
Ar-41 7.7 x 10° 3.3 x 107 1.3 x 107"
Kr-83m 1.6 x 10% 7.8 x 10° 1.1 x 1077
Kr-85m 1.1 x 103 3.0 x 10° 1.6 x 1071
Kr-85 5.8 x 107! 5.8 x 107! 5.8 x 107
Kr-87 2.5 x 10° 2.6 x 10° 1.1 x 1071
Kr-88 1.2 x 10° 1.6 x 10° 1.1 x 1073
Xe-13Tm 3.1 x 10! 3.0 x 10! 1.7 x 10°
Xe-133m 8.2 x 10° - 7.4 x 10° 1.7 x 1072
Xe-133 1.7 x 10° 1.6 x 10% 2.3 x 10!
Xe-135m 1.3 x 10" 3.3 x 1077 0
Xe-135 2.8 x 10° 1.5 x 10° o
Xe-138 1.7 x 10! 4.5 x 10”10 0
Total 4.8 x 104 3.2 x IOa 3.Q.x 10]

Ref. (1) AMENDMENT VI TABLE 7.1—15




HW22-37%

CLEANUP OF RADIOACTIVE REACTOR COVER GAS IN CAPS
FOLLOWING RAPS SURGE TANK RUPTURE

Radioactivity
Inventory After Radiocactivity
In Reactor 500 Minutes As Released
At Shutdown Delay From CAPS
Isotgpe {Curies) (Curies) (Curies)
H-3 3.4 x 1073 3.4 x 1073 3.4 x 1070
Ne-23 8.9 x 10° <1.0 x 10728 1.0 x 0720
Ar-39 1.4 x 10° 1.4 x 10° 1.4 x 10V
Ar-41 2.7 x 10! 1.2 x 10° 4.8 x 107!
Kr-83m 5.5 x 10° 2.5 x 10! “3.9x1077
Kr-85m 1.5 x 10° 4.0 x 10° 2.1 x 107
Kr-85 1.6 x 107 1.6 x 107 1.6 x 107
Kr-87 1.4 x 103 1.4 x 10’ 6.0 x 1071
Kr-88 2.7 x 10° 3.3 x 102 2.2 x 1073
Xe-13im 9.2 x 107 _ 9.0 x 10° 5.0 x 107
Xe~133m 2.9 x 102 2.5 x 10° 5.8 x 107
Xe-133 5.2 x 10° 4.8 x 10° 7.2 x 10°
Xe-135m 6.9 x 10° 1.9 x 1077 0
Xe-135 2.1 x 10 1.1 x 10° 0
Xe-138 1.1 x 108 2.8 x 1078 0
Total 9.2 x 10° 1.6 x 10% 1.0 x 10!

Ref, (1) AMENDMENT VE TABLE 7.1—16




®22-38%

RADIOACTIVITY RELEASE FOLLOWING POSTULATED COVER GAS
EQUALIZATION LINE RUPTURE (CURIES)

(1) (2) : - (3) (4) (5)

Inventory Inventory In - Inventory In Total Total Activity
In Reactor Overflow Vessel Primary Pumps Primary System Released To
Isotope Cover Gas Cover Gas Cover Gas Inventory Environment
Xe-131m 9.2 10.5 * 19.7 0.106
Xe-133m 292 301 * 593 0.61
Xe-133 5,000 5,750 * 10,750 25.82
Xe-135m 690 27.6 * 718 0.004
Xe-135 10,575 13,700 * 24,275 4.25
Xe-138 1,115 40.5 * 1,156 0.006
Kr-83m 545 127 * 672 0.024
Kr-85m 1,515 662 ' * 2,177 0.182
Kr-85 0.16 0.19 9.3 x 1076 0.35 0.224
Kr-87 1,355 233 * 1,588 0.038
- Kr-88 2,655 852 * 3,507 0.189
Ar-39 1.36 3.18 0.1 4.65 4,55
Ar-41-  26.6 6.18 3.9 x 107 32.78 0.001
Ne-23 8.98.x 10° 1,497 . 8.99 x 10° 0.180
0.007

H-3 - 0.003 0.007 0.0002 0.0102

*Less than 10'13. Based on continuous operation with 0.5% failed fuel.

Ref (1} AMENDMENT I TABLE 7.1—17




$22—-39%
RADIOACTIVE CONTENT OF PRIMARY SODIUM COOLANT=

uCi/gm
Days After Shutdown
Isotope 0 10
H-3 1.86 1.86
Na-22 , 3.49 3.46
Na-24 29400. 0.432
Mn-54 ' 0.017 0.017
Co-58 ' 0.0043 0.0043
Co-60 0.0023 : 0.0023
Sr-89 0.045 0.040
Sr-90 0.028 0.028
Y-90 0.028 0.028
Y-9] 0.013 . 0.012
7r-95 0.024 " 0.022
Nb-95 0.024 | 0.022
Ru-103 0.036 0.030
Ru-106 0.024 0.023
Sh-125 ‘ 0.201 0.199
Te-129m ) 0.299 0.244
Te-129 - : 0.299 0.244
Te-132 1.39 .164
I-131 21.9 9.20
1-132 13.9 1.64
Cs-134 0.94 ) 0.93
Cs-136 8.32 . 5.02
Cs-137 34.4 34.4
Ba-140 0.027 0.016
La-140 0.027 0.016
Ce-141 0.032 : 0.026
Ce-144 0.019 - 0.018

Pr-143 0.023 . 0.014

—83—




822 —3 9% (Continued)

uCi/gm
Days After Shutdown

Isotope 4] 10
Pr-144 0.019 0.018
Nd-147 0.01 0.006
Pm-147 0.0M 0.01
Pu-238 0.0065% 0.0065
Pu-239 0.0018 £.0018
Pu-240 0.0024 0.0024
Pu-241 0.197 0.197
Pu-242 5.0 x 107 5.0 x 1076

* 30 years of plant operation, 0.5 percent failed fuel

Ref, (1) AMENDMENT VI TABLE 7.1—18




H22—403H
RADIOACTIVE CONTENT OF EVST SODIUM®

Sodium
Isotope (uCi/fq)
H-3 0.763
Na-22 - 0.65
Na-24 14.7
1-131 6.7 x 107"
Cs-134 0.19
Cs-136 9.30
Cs-137 19.1
Pu-238 4.0 x 1073
Pu-239 1.0 x 1073
Pu-240 1.4 x 1073
Pu-241 9.2 x 107°
Pu-242 3.0 x 107°

*30 years plant operation, 0.5 percent
failed fuel, maximum value during
refueling

Ref, (1) AMENDMENT VI TABLE 7.1—19




#g22~-41%

FUEL ASSEMBLY NOBLE GAS AND IODINE INVENTGRIES 87 HOURS

Isotope

Kr-83m
Kr-85m
Kr-85
Kr-87
Kr-88
"1-130
I-131
I-132
I1-133
I-135
Xe«131m
Xe-133m
Xe-133
Xe-135m
Xe-135

AFTER SHUTDOWN

Inventory
§Curiesz
1.08 x 19710
2.88 x 1072
4.30 x 10°
9.74 x 107"
.35 x 1072
.15 x 10!
.16 x 10°
X ]04
X

i L~ B R
P

Hs f-Life

1.86 hr
§.4 hr
10.76 yr
76 min
2.8 hr
12.6 hr
8.7 d
2.4 hr
20.3 bhr
6.68 hr

11.8 d
2.26 d
5.27 ¢

15.7 min
5.14 hr

Ref. (1) AMENDMENT I TABLE -7.1—20




£22—-42%
EVTM GAS ACTIVITY 87 HOURS AFTER SHUTDOWN

1% Release 100% Release
From From
Fuel Assembly Fuel Assembly
Isotope (uCi/cc) (p€i/cec)
H-3 1.39 x 1074 1.39 x 1079
Ar-39 1.45 x 107! 1.45 x 107!
Kr-85m 1.45 x 107% 1.45 x 1072
Kr-85 2.16 x 107 2.16 x 102
Kr-88 1.18 x 1077 1.18 x 107>
1-130 5.79 x 1072 5.79 x 10°
1-131 4.61 x 10° 461 x 10°
[-132 3.59 x 10° - 3.59 x 10%
1-133 5.54 x 10" 5.54 x 10°
1135 1.38 x 107! 1.38 x 10!
Xe-131m 3.39 x 100 3.39 x 10°
Xe-133m 1.39 x 10/ 1.39 x 16°
Xe-133 7.25 x 102 7.25 x 10°
Xe-1 i5m 4.32 x 1072 4.32 x 109
Xe-135 5.24 x 109 5.24 x 10°
Total 1.63 x 10° 1.63 x 10°

Ref.(1) AMENDMENT N TABLE 7.1-21




®22—-43%k

INITIAL LEAKAGE RATE THROUGH EVTH SEALS TO RCB/RSB ATHOSPHERE
87 HOURS AFTER SHUTDOWN

1% Release 100% Release
From From

Fuel Assembly Fuel Assembly
Isotape (uCi/ sec) _(uCissec)
H-3 9.48 x 1077 9.48 x 107/
Ar-39 2.13 x 1074 2.13 x 1074
Kr-85m 2.75 x 10~/ 2.75 x 1075
Kr-85 4.06 x 1073 4.06 x 10”1
Kr-88 2.22 x 10710 2.22 x 1078
1-130 - 1.35 x 1074 1.35 x 1072
1-131 1.07 x 10° | 1.07 x 10°
1-132 8.36 x 107! 8.3 x 10
1-133 1.29 x 107} 1.29 x 10"
1-135 3.22 x 1074 .22 x 1072
Xe-131n" 7.90 x 1073 ~ 7.90 x 107"
Xe-133n 3.28 x 1072 3.24 x 10?
Xe-133 - 1.69 x 10° | 1.69 x 102
Xe-135m 1.0t x 1074 1.01 x 1072
Xe-135 1.22 x 1072 1.22 x 107
Total ' 3.78 x 100 3.78 x 102

VRef, (1) AMENDMENT Vi TABLE 7.1—22




F22—-44%
REACTOR COVER GAS INVENTORY 30 HOURS AFTER SHUTDOWN

Inventory
Isotope (Curies)
H-3 1.43 x 1070
Ar-39 6.39 x 107%
Ar-41 1.52 x 1078
Kr-83m 3.44 x 107°
Kr-85m 6.35 x 1073
Kr-85 7.65 x 107°
Kr-87 5.00 x 1078
Kr-88 7.45 x 1074
Xe-131m 4.05 x 1073
Xe-133m 9.35 x 1072
Xe-133 2.08 )
. 135m | 0
Xe-135 1.06
Xe-138 0
Total 3.25

Ref (1) AMENDMENT ¥ TABLE 7.1—23




w23 —-1%
ACCLIMATION AND LETHAL TEMPERATUPES OF SELECTED CLINCH RIVER FISH

Acclimation Lethal
] . Temperature Temperature Reference

Genus and Species Common_Name °F (°c) °F (°C) Number
Lepowis macrochirus Bluegin 45  (7.2) 83 (31.7) 26
52 (M. 95  (35.0) 26

59 (15.0) *87.8 (31.0) 27

70 (21.1) 101.5 (38.6) 26

76 (24.4) 97-99 (36.1-37.2) 26

79 (26.1) 103 (39.4) 28

i 86  (30.0) *93.2 (34.0) 27

- Eyprinus carpio Carp 68 (20.0) 87.8-93.2 (21.0-34.0) 29
' 78.8 (26.0) 96.3 (35.7) 29

Ictalurus punctatus Channel catfish 45 (7.2) 91  (32.8) 26
52 (10.0) 95  (35.0) 26

71.6 {22.0) 95 (35.0) 30

_ 86  (30.0) >95 (>35.0) 30

Dorosoma cepedianum Gizzard shad 77 (25.0) 94  (34.3) 3
: 77 (25.0) *35  (35.0) 27

86 (30.c) 96.6 (35.9) N

95  (35.0) 98.6 (37.0) 27

Micropterus salmoides Largemouth bass - 45 (7.2) 87 (30.6) 26
. 52 (11.1) 95  {35.0) 26

68 {20.0) 90.5 (32.5) 31

77 (25.0) 99  (37.2) 28

77 (25.0) 94.1 (34.5) 31

80 (26.7) 100-102 (37.8-38.9) 28

86  (30.0) 97.5 (36.4) 31

*Lethal temperature refers +o the temperature at which mortality was first observed. Other lethal

temperatures are ‘eported as LDgg - temperature which is lethal to 50 percent of a test group of
organisms. Duration of temperature trials for LD5y values varied from 10-43 hours.

Ref, (1) AMENDMENT [ Table 51—6
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#$23-—2%

SPAWNING TEMPERATURES OF SELECTED CLINCH RIVER FISH

Genus and Species

Lepomis macrochirus

Cyprinus carpio

Ictalmus punctatus

Dorosoma cepedianum

Micropterus salmoides

Percina caprodes

[ctiobus bubalus

Oorosoma petenense

Common: Name Spawning Temperatures Reference Number
Bluegili 80°F {26.7°C) 34
Carp 60-68°F {15.6 - 20°C) 35

59°F (15°C) 36
Channel catfish 70-85°F (21.1 -~ 29.4°C) 35
Gizzard shad 73.4 -84.2°F (23 - z9°C) 37
Largemouth bass 60.7°F (15.9°C) 36
Logperch 71.6 - 80.6°F (22 - 27°C) 36
Smallmouth buffalo 57.2 - 69.8°F (14.21°C) 28
Threadfin shad 62.6°F (17°C) 39

Ref (1) AMENDMENT H Table 51—8§



23 ~33%
MEAM LENCTH OF VISIBLE PLUME* FOR CRBRP CCOLING TOWER®*

Relative Humidity

(percent)
Stability Class i00 g5 85 75
A 1.6 0.6 0.4 0.2
B 3.4 1.1 0.8 0.7
C 5.1 1.8 1.3 0.9
D 6.0 3.7 2.9 2.?
E 8.3 5.5 5.0 4.1
F 10.3 8.0 6.9 6.4

*PTume length in miles”
*%From fol lowing Table

Ref, (1) AMENDMENT 1 Table 5.1—1 4




MEAN LENGTH OF VISIBLE PLUME FOR VARIOUS COOLING SYSTEMS

AND STABILITY CLASSES

No. of Ground Fog

Mean Length of Visible Plume; (m)

Natural Draft Wet
Cooling. Tower

Mechanical Draft Wet
cooling Tower, Linear
Array

Mechanical Draft Wet
Cooling Tower, Circular
Array

Mechanical Draft Wet/Dry
Cocling Tower, 30%
Plume Severity

Mechanical Draft Wet/Dry

Cooling Tower, 0%
Plume Severity

Stability and Xcing Hours For Relative Humidities
Class 100% Rel. Hum. Severe Fog 100% 95% 85% 75%
A - - 9,871 2,550 1,800 1,200
B - - 11,228 2,775 2,475 1,830
Cc - - 13,201 4,700 3,150 2,100
D e - 19,220 10,500 4,600 3,150
E - - 23,0061 13,650 10,800 7,350
F - -— 27,617 18,018 15,660 11,172
A 99.35 91.57 2,550 950 600 400
B 8.80 - 5,500 1,783 1,250 1,100
C 38.27 - 8,200 2,900 2,100 1,450
D -- - 9,600 6,000 4,600 3,600
E - - 13,400 8,800 8,000 6,600
F - - 16,500 12,800 11,100 10,233
A 99.35 74.81 3,600 1,000 700 500
B 8.80 - 7,000 1,850 1,450 1,200
C 38.27 - 9,000 3,100 2,300 1,600
D - - 10,400 7,000 5,000 3,800
E - - 13,500 9,000 8,300 6,900
F - - 16,600 13,000 11,300 10,467
b\ 99.35 - 2,000 700 500 300
B 8.54 - 5,000 1,650 1,050 700
C 29.69 -— 7,700 2,400 1,750 1,200
D - - 8,400 5,100 3,100 2,775
E - - 9,600 7,.350 6,300 5,325
F - - 10,400 9,275 8,700 8,075
A 92.35 - 2,200 825 650 400
B 8.54 - 5,150 1,700 1,225 . 850
C 29.69 -- 7,975 2,600 2,075 1,425
b - - 8,750 5,275 3,500 2,950
E - - - 10,250 7,525 6,700 5,400
F - - 11,300 10,300 9,350 8,400

Ref. (1) TABLE 10.1A-5




F23 -4k
GROUND FOG POTENTIAL FOR CRBRP COOLING TOWER

Horizonial Visibility

Through Fog Ground Fog
{miles) (hrs/yr)*
<l/2 146
<1/4 . 145
<1/10 100

*Ground fog values from following table

Ref, (1) AMENDMENT 0 Table 5.1—15




—C6

POTENTIAL GROUND FOGGING FOR MECHANICAL DRAFT WET COOLING TOWER, LINEAR ARRAY

Mind : .
Sround Interception Max. Intensity Horiz. 3121‘2111,;!, Hours of Ground Fog or Teing —
Begin (m End ( " 3 Hours of Temp. Horiz, visibility Horiz. wisibility Horiz. Visibility
1o Begin (m) m) Digtance (m) EEI‘L“:X._(E[IL)_ Feet Miles . at 100% R.H. 1/2 Mile or Less 1/4 Mile or less 1/10 Mile or Less
a 700 2,000 800 0.14 71 -
. 8 0.14 8.77 1.53 1.53 -
o 2200 4,200 3,200 0.08 1,017 0.19 8.77 0.14 0.14 -
b - - -— - - . - - - -
E - - - - - - - _ - -
20 0 1,300 % = - = 3 3 -
A 2,700 1.90 800 0.15 685 0.13 7.88 1.37 1.37 -
H /10 +000 2,400 0.09 933 0.18 7.88 0.12 0.12 -
D - - — - - - - . - -
E - - - — — - - - - -
3% 5 g0 1 " - - - - r " "
A 120 +800 800 0.20 520 0.10 28.03 4.88 4.88 4.88
° P 4,900 2,400 0.12 784 0.15 28.03 0.43 0.43 -—
¢ +80 7,320 5,000 0.08 1,017 0.19 28.03 1.53 1.93 -
E - _— - - - - _ - - _
40% i 500 1,800 800 0.25 150 0.09 96.36 16.76 16.76 16.76
B 1,400 4,800 2,400 0.15 685 0.13 96.36 1.48 1.48 -
g 3,20 7,200 4,800 0.08 933 0.18 96.36 6.65 6.65 -
E - - - - - . - _ - -
50% & 500 1,800 800 0.31 398 0.08 169.54 28.56 29.56 29.56
B 1,400 4,800 2,400 0.19 553 0.10 169,94 "2.62 2,62 -
g 2,900 7,200 4,000 0.11 817 0.15 169,94 11.73 11.73 --
E - —_— _— - - - - . _ -
o F - - - — - - - - - —
60°F a 500 1,800 800 0.35 391
. 0.07 260,17 45,25 45.25 45.25
B 1,100 5,800 2,400 0.20 520 9.10 260.17 4.01 4,01 -
g. 2,000 7,200 4,000 0.16 652 0.12 260.17 17.96 17.96 -
E - - - - - - - - - -
F - - —_— - _— _— _— - — -—
Total Hours 145.30 146.30 100,46

Ref. (1) TABLE 10.1A-7




Typical Drift Deposition
(1b/acre-month)

Typical Drift Deposition
(1b/acre-month)

*Based on following Table with assumption of 375 mg/1 TDS in circulating cooling water
(equivalent to 150 mg/1 TDS in Clinch River)

#$£23—-5%

DRIFT DEPOSITION FOR CRBRP COOLING TOWER*

Direction from Site

N NNE NE ENE £ ESE SE SSE
34 84 43 59 29 29 13 6
Direction from Site
S_ SSu _SW WSW . W WNW NW NNW
26 89 42 39 10 13 7 23

"Ref (1) AMENDMENT 1 Table 51—17




DRIFTED DEPOSITION FROM A MECHANICAL DRAFT WET TOWER. LINEAR ARRAY

Drift Deposition Rate for Variocus Directions from the Site {1b/acre-month) *
Stability j .
Class N NNE NE ENE E ESE SE SSE S S5 SW WSW W WNW N
C 34.22 83.71 43.10 57.07 29.19 29,19 12.67 6.34 17.11 B8.75 41.é6 39.31 - B.88 10,13 5.09
b 23.49 75.31 . 36.25 58.94 23,07 20.71 7.96 5.18 26.27 49.38 24,59 29,89 9.56 12.76 6.78

*

C Stability 0.710 kg/m%-yr = (527.89 1b/acre-month) (1:20) = 541.48 1b/acre-month at 326.5 n

D Stability 0.522 kg/m%-yr = (410.41 1b/acre—month)(%4§% 420.98 lb/acre-month at 360.7 m

Ref. (1) TABLE 10.12-16

22.85

11.53



®23—-6%

AVERAGE AND MAXIMUM VALUES OF SOME CHEMICAL
CONSTITUENTS IN CLINCH RIVER*

Av?. Conc. Max. Conc.
mg/1) {ma/1)
Total Atkalinity (as CaCo,) 1] 116
Ammonia Nitrogen (as N) 0.28 1.00
BOD 2. 6.0
Caicium 34 43
Chloride 4.7 13.0
Chlorine Residual *¥ bkl
coD 6.7 16.0
Coppert . <0.005 <0.01
Total Dissolved Solids (TDS) 142 174
Total Iront 0.38 0.68
“Lead” <0.03 <0.03
Magnesium 7.8 8.5
Mangane§q+ 0.05 0.07
Nickel* <0.01 <0.01
Nitrate (N03) 1.3 2.2
pH D B 8.3
Total Fhosphate 0.05 0.4
Potassium 1.4 1.9
Silica (510,) 3.9 6.1
Sodium 2.1 2.5
Sulfate (S0,) 15 23
Total Susponded Solids (T5S) 13 46
Zinc* 0.02 0.93

*Based on Aquatic Baseline Survey Data (March, 1974-April, 1975)

**Field measurements using the orthotolidine calorimetric method
repeatedly showed the chlorine residual concentration to be
below the 1imits of detection (<n.05 mg/1}. As there are no
nearby sources of chlorine additions to the river, it can be
assumed that the ambient level is zero,

+ . . ..
Includes contribution to effluent Quantities from condenser
erosion/corrosion,

Ref, (1) AMENDMENT I Table 54—7 -
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$23-7%

CONCENTRATIONS OF CHEMICAL CONSTITUENTS IN THE CRBRP DISCHARGE AND THE
SIX PERCENT ISOPLETH OF THE SUMMER SHORT DURATION NO-FLOW PLUME*

Concentrations in
CRBRP Discharge**

Concentrations in
Six Percent Isopleth

(Continued)

Average Maximum
{mg/1 (mg/1)
Total Alkalinity (as CaCOa) 239 286
Ammonia Nitrogen (as N) 0.7 2.5
BOD 5.3 15.0
Calcium : 85 108
Chloride 11.8 32.3
Chlorine Residual 0.2 0.5
coD 16.8 . 40.0
Copper+ 0.2 0.93
Total Dissolved Solids (7DS) 373 582
Total Iron’ 0.95. 1.72
Lead* <0.03 <0.03
Magnesium 19.6 21.4
Manganese 0.13 "0.18
- Nickel 0.02 A B
Nitrate (N03) 3.4 5.6

Average Maximum
(mg/1) (mg/1)
104.58 126.20

0.3 1.09
2,29 6.54
37.06 46.90
5.13 14.16
0.01 0.03
7.31 17.44
0.02 0.07
155.86 19848
0.41 0.74
<0.03 <0.03
8.51 9.27
0.05 0.08
0.0 ' 0.02
1.43 2.40



—001—

#F23-7% (Continued)

Concentrations in Concentrations in
CRBRP Discharge** Six Percent Isopleth

Avera?e Maximum Average Maximum

_(mg/1 (mg/1) (mg/T1) (mg/1)

pH . 6.5-8.5 6.5-8.5

Total Phosphate 0.14 1.0 0.06 0.44
Potassium _ 3.5 4.8 1.53 2.07
Silica (5102) . 9.8 15.3 4.25 6.65
Sodium . 13.2 107.3: 2.77 8.79
Sulfate (504) . 48 166 16.98 27.98
Total Suspended Solids (TSS) 33 114 14.20 50.08
Zinct 0.05 0.08 0.02 0.03

*Based on Iowa Institute physical model study
**From Table 10.38-2 (2.2 —4%)
+Inc1udes contribution to effluent quantities from condenser ergsion/corrosion.

Ref, (1) AMENDMENT ¥ Table 54—38




23 -8%
ORINKING WATER QUALITY STANDARDS OF THE U.S. PUBLIC HEALTH SERVICE (44

Recommended Limjts
of Concentrations

Mandatory Limits
of Concentrations

Substance (mg/1) (mg/1)
Alkyl benzene sulfanate (ABS) 0.5 -
Arscnic (As) 0.01 0.05
Barium (Ba) - 1.0
Cadmium (Cd) - 0.0
Carbon chleroform extract {CCE) 0.2 --
Chiloride (C1) 250 --
Chromium (hexavalent) (Cr+6) -- 0.05
Copper {Cu) 1.0 ‘ --
Cyanide {CN) 0.01 0.2
Fluoride (F) 0.6 - 1,7 --
Iron (Fe) o 0.3 --
Lead (Pb) -~ 0.05
Manganese (Mn) N 0.05 --
Nitrate (N03)* 45 -~
Phenols 0.001 -~
Selenium {Se) -- 0.01
Silver (Ag) - 0.05
Sulfate (504} 250 --
Total dissolved solids (TDS) 500 -
Zinc {Zn) ' 5 -

*In areas in which the nitrate content of water is known to be in excess
of the listed concentration, the public shouid be warned of the
petential dangers of using the water for infant feeding.

Ref, (1) AMENDMENT 1 Table 5.4—1
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#E23—9%
RECOMMENDED SURFACE WATER CRITERIA FOR PUBLIC WATER SUPPLIES (45)

Constituent or Permissible Criteria Desirable Criteria
Characteristic ~ (mg/1) (mg/1)
Ammonia 0.5 (as N) < 0.00
Arsenic* c.05 Absent
Barium* 1.0 Absent
Boron* - 1.0 Absent
Cadmium* .01 : Absent
Chloride* 250 < 25
Chromium,* hexavalent 0.05 Absent
Copper* 1.0 Yirtually absent
Dissolved Oxygen > 4 {monthly mean) Near saturation
> 3 (individual sample)
Iron (filterable) 0.3 : . Virtually absent
Lead* . 0.05 Absent
Manganese* (filterable) 0.05 Absent
Nitrates plus nitrites* 10 {as N) Virtually absent
pH (range} 6.0 - 8.5
Selenium* : 0.01 Absent
Silver+ 0.05 | Absent
Suifate* 250 ‘ < 50
Total dissolved solids* 500 < 200
(filterable residue)
- Zing* 5 Virtually absent
Cyanide® 0.2 Absent
0il and grease Virtually absent Absent
Total carbon* 0.15 < 0.04
0DT* 0.042 Absent’
(Continued)
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Constituent or
Characteristics

$23—-9% (Continued)

Permissible Criteria
{mg/1)

Desirable Criteria
(mg/1)

Dieldrin*
Heptaepoxide
2-4-D

0.017
0.018
0.1

Absent
Absent
Absent

*The defined treatment process has little effect on this constituent.

Ref (1) AMENDMENT I Table 54—2
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¥23-10%
AUIDES FOR EVALUATING THE QUALITY OF WATER USED BY LIVESTOCK(46)

Threshold Limiting
Concentration* Concentration**
Quality Factor (mg/1) {mg/1)

Total Dissolved Selids (7D3) 2,500 5,000
Cadmium 5 --
Calcium 500 1,000
Magnesium 250 - 500"
Sodfum 1,000 2,000"
Arsenic 1
Bicarbonate 500 500
Chioride 1,50C 3,000
Fluoride 1 6 .
Nitrate “200 400
Nitrite None None
Sulfate 500 1,000"
Range of pH 6.0 - B.5 5.6 - 9.0

*Thrashold values répreaent concentrations at which poultry or sensitive
animals might show slight effects from prolonged use of such water.
Lower concentrations are of 1ittle or no concern.

**Limiting cuncentrations based on interim criteria, South Africa.
Animals in lactation or production might show definite adverse reactions.

+Total magnesium compounds plus sodium sultate should not exceed 50 per-
cent of the total dissolved solids.

Ref, (1) AMENDMENT -I Table 54—3
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Element

Aluminum
Arsenic
BerylTium
Boraon
Cadmium
Chromium
Cobatt
Copper
Lead
Lithium
Manganese
Molybdenum
Nickel
Selenium
Vanadi un
Zinc

ﬁ%2.3 —1 1§E
TRACE ELEMENT TOLERANCES FOR IRRIGATION WATER (277

For Water Used
Continuously
on All Soils

{mg/1}

For Short-Term Use
on Fine Textured
Soils Only
(mg/1)

20.0
10.0
1.0
2.0
0.05
20.0
10.0
5.0
20.0
5.0
20.0
0.05
2.0
0.05
10.0
10.0

Ref. (1) AMENDMENT I Table 5.4—4
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$23—-12%

CRITERIA FOR WATER QUALITY: FRESHWATER CONSTITUENTS
FOR AQUATIC AND WILD LIFE* . '

Maximum Acceptable

Parameter Concentratiors, mg/1
"~ pH 6.0 - 9.0
Alkalinity Decreases not <25% of natural value.
Acidity Additions of weak dissociated acids -
unacceptable.
NH3 | 0.02
C12 Up to 0.05 residual chlorine in 30 minutes of
any 24 hours. )
Hi] Temp. °C Saturation Min.
36.0 7 5.8
27.5 , 8 5.8
21.0 9 6.2
16.0 10 6.5
7.7 12 6.8
1.5 14 6.8
Under extreme conditions <24 hour minimum of
4.00 for temp. >31 °C
No and gas 110% of existing atmospheric pressure
bubbles
Cd 0.03, total hardness >100 {as CaC0j3)
: 0.004, total hardness <100 {as CaC03) _
0.003 crustacea, and larvae of salmonoid,
<100 CaC03 .
0.004 (crustacea, eggs and larvae of salmornoid,
>100 CaCO3) :
Cr (total) ©0.05
" Cu 0.10 of 95-hour LC50 of most sensitive import-
ant species.*#
Pb 0.03

{Continued)
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23— 12% (Continued)

Maximum Acceptable

Parameter Concentrations, mg/|

Hg organic or Maximum total unfiltered: 0.2 pg/1

inorganic Average unfiltered: 0.05 ug/i
Maximum total in aquatic organism: 0.5 ug/g
wet weight

Ni 0.02 of 96-hour LC50 of most sensitive import-
ant species.**

s Total Sulfides: 0.002

In 0.005 of 95-hour LCsg of most sensitive import-
ant species.**

CN 0.005

Detergent Linear alkylate sulfonates LAS: 0.2

0ils No visible 0il on surface

1.

2. Hexane extracted (excluding S) in air
dried sediment.<1,000 mg/kg

3. <0.05 of 96-hour LCgp of most sensitive
important species. '

Polychlorinated 0.002 ug/1 in water

Biohenyls {PCB) 0.5 ug/g in tissue of aquatic organisms
Phenols 0.10

Color l <10% of seasonally established normal
Turbidity - <10% of seasonally established normal
105 ' Bioassays

Suspended solids Maximum: 80.00 '

Accepted: <10% of seasonally established normal

*Water Quality Criteria, 1972, A report of the Committee on Water Quatity
Criteria, Environmental Studies Board, National Academy of Sciences -
National Academy of Engineering, Washington, D. C., 1972; EPA R3-73-033,
March 1973.

**LCgg lethal concentration to 50% of the tested animals.

Ref. (1) AMENDMENT I Table 5.4—5
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#£23—-13%

PERMISSIBLE CHLORINE CONCENTRATIONS IN EFFLUENTS
FROM NEW SOURCES*

€

Effluent Max imnum Average -
Characteristic Concentration Concentration
Free available 0.5 mg/1 0.2 mg/1

chlorine

The quantity of pollutants discharged in cooling tower
blowdown shall not exceed the quantity determined by
multiplying the flow of cooling tower blowdown sources
times the concentration licted in the ahnye table,

Nelther free available chlorine nor total residual
chlorine may be discharged from any unit for more than
two hours in any one day and not more than one unit in
any plant may discharge free availahle or total residual
chlorine at any one time unless the utility can demon-
strate to-the regional administrator or state, if the
state has NPDES permit issuing authority, that the units
in a particular Tocation cannot operate at or below this
level of chlorination. -

*Federal Register, Vol 39, No. 196, October 8, 1974.

Ref. (1) AMENDMENT J Ta.b_le 5.4—6
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#23—-14%

HUD'S ACCEPTABILITY CATEGORIES FOR NON-AIRCRAFT NOISE(48)

Noise level does not exceed 45 dBA more than
30 minutes per 24 hours

Acceptable

Noise level does not exceed 65 dBA more than
8 hours per 24 hours

Normally Acceptable

Normally Unacceptable

Noise level exceeds 65 dBA 8 hours per
24 hours _

Unacceptablie

Noise Tevel exceeds 75 dBA 8 hours per
24 hours and

Noise level exceeds 80 dBA 60 minutes per
24 hours )

HVD:Department of Housing and Urban Development

Ref, (1) AMENDMENT VI Table 5.7—3
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#$2.3—15%

EXPECTED RELEASE RATES OF RADIONUCLIDES ¥ROM THE
GASEOUS RADWASTE SYSTEM

-]

Total Leakage*

Isotope (Ci/day)
H-3 8.5 x 1073
Ne-23 5.5 x 1073
Ar-39 1.5 x 1073
Ar-41 5.5 x 1077
Kr-83m 1.6 x 1074
Kr-85 6.3 x 1076
Kr-85m 5.4 x 107%
Kr-87 | 4.1 x 1074
Kr-88 7.9 x 1074
Xe-131m 1.5 x 1079
" Xe-133 1.6 x 1073
Xe-133m 8.8 x 107°
Xe-135 : 6.3 x 1073
Xe-135m 2.1 x 107%
Xe-138 -~ 3.3x 107

*Expected release rates based on 0.1 percent
failed fuel

Bef, (1) AMENDMENT I Table 52-—1
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#23—-16%

BIOACCUMULATION FACTORS FOR FRESHWATER AQUATIC FOODS(49)

Crustacea-
Isotope Fish Moilusks Algae Plants*
H-3 1 1 1 1
Na-22 100 200 - 500 50
Na-24 100 200 500 50
Ne-23 NA NA NA NA
Ar-39 1 1 1 1
Ar-41 , 1 1 1 1
Cr-51 20 2,000 4,000 400
Mn-54 400 90,000 10,000 1,000
Fe-59 100 3,200 1,000 100
Co-58 50 200 200 ' 20
Co-~60 50 200 200 20
Kr-83m 1 1 1 1
Kr-85 i 1 1 1
Kr~85m 1 1 i 1
Ke-87 1 ] 1 1
Kr-88 1 1 1 1
Sr-89 30 100 500 50
Sr-90 30 100 500 50
Y-90 , 25 1,000 5,000 500
Y-91 25 1,000 5,000 500
Ir-95 330 7 1,000 - 100
Nb-95 30,000 100 800 80
Mo-99 10 10 1,000 ' 100
Ru-103 10 300 2,000 200
Ru-106 10 300 2,000 200
Rh-106 10 300 200 20
(Continued)
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Isotope
Ag-111
Sb-125
Te-129
Te-129m
Te-132
1-131
1-132
Xe-131m
Xe-133
Xe-133m
Xe-135
Xe-135m
Xe-138
Cs-134
Cs-136
Cs-137
Ba-~140
La-140
Ce-141
Ce-144
Pr-143
Pr-144
Nd-147
Pm-147
Eu-155
Ta-182

Fish

400
400
400
15
15

- e el et ol ed

2,000
2,000
2,000

25

25
25
© 25
25
25
NA

#23—16% (Continued)

Crustacea-
Mollusks _
770
10
75
75

]
o

o — el et ed YUY

100
100
100
200
1,000
1,000
1,000
1,000
1,000
1,000
1,000
1,000
NA

(Continued)
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Algae

200
1,500
100
100
. 100
40
40

B e B BN S R R—

500
500
500
500
5,000
4,000
4,000
5,000
5,000
5,000
5,000
5,000
NA

Plants*

20
150

_— o —
o O ©

g Wt n
& © © o

500
400
400
500
500
500
500
500
NA




$23~16% (Continued)

Crustacea-
Isotope Fish Mollusks Algae Plants*
Pu-238 4 100 350 35
Pu-239 4 100 350 35
Pu-240 4 100 350 35
Pu-241 4 100 350 35
Pu-242 4 100 350 35

*Plants are assumed to contain 1/10 as much radicactivity as would be
predicted using bioaccumulation factors for algae.

Ref.(1) AMENDMENT IV Table 5.3A—1 2
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#¥23-17FE

EXPECTED RELEASE RATES OF RADIONUCLIDES IN THE
LIQUID RADWASTE DISCHARGE

Low-Level Intermediate-
Activity* Level Activity**
Concentration at Concentration at
the Discharge the Discharge
Point Point
Isotope (pCi/ec) (uCi/cc)
H-3* 9.12 x 10710 1.59 x 1079
Na-22 7.65 x 10712 1.31 x 10714
Na-24 2.19 x 10710 3.78 x 10715
Cr-51 -- | 6.07 x 10713
Mn-54 8.61 x 10°17 4.29 x 1012
Co-58 2.18 x 10°17 2.63 x 10712
Co-60 1.17 x 107V 4.20 x 10712
Fe-59 -- 2.11 x 10714
Sr-89 3.95 x 10717 2.61 x 10713
Sr-90 2.84 x 10”17 1.74 x 10713
v-90 2.84 x 10”17 1.74 x 10713
Y-91 1.16 x 10717 7.09 x 10714
Zr-95 2.19 x 10°V7 1.34 x 10713
Nb-95 ' 2.19 x 10717 1.34 x 10713
Mo-99 - 1.51 x 10714
Ru-103 3.04 x 10717 1.85 x 10713
Ru-106 2.36 x 10717 1.44 x 10713
Rh-106 2.36 x 10°V/ 1.44 x 10713
Ag-111 -- 4.90 x 10719
Sb-125 2.02 x 10710 3.49 x 10716
Te-129 2.47 x 10719 1.48 x 10712
Te-129m 2.47 x 10718 1.48 x 10712
(Continued)
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Isotope

Te-132
I-131

I-132

Cs-134
£s~136
Cs-137
Ba-140
La-140
Ce-141]
Ce-144
Pr-143
Pr-144
Nd-147
Pm-147
Eu-155
Ta-182
Pu-238
Pu-239
Pu-240
Pu-241
Pu-242

%23 —1 7% {Continued)

Low-Level
Activity*

Concentration at
the Discharge

Point
{pCi/ec).

1.76 x 10718
6.37 x 10719
1.76 x 10716
9.47 x 10716
4.26 x 10745
3.48 x 10714
1.57 x 107V
1.59 x 10”17
2.62 x 107V
1.86 x 10717
1.37 x 1077
1.86 x 10717
5.73 x 10718
A

1.07 x 107V

3.29 x 10"V
9.12 x 10718
1.20 x 107V
1.00 x 10715
2.55 x 10720

(Continued)
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Intermediate-
Level Activity#*=*
Concentration at

the Discharge

Point
~{uCi/ec)
122 x 10712
1.62 x 10-14
1.22 x 19712
1.64 x 1071°
7.37 x 10713
3.95 x 10714
9.70 x 10714
9.70 % 10”14
1.60 x 10713
1.14 x 10713
8.38 x 10714
1.14 x 10713
3.51 x 10714
6.49 x 10714
6.11 x 1071°
5.02 x 10714
1.68 x 10715
3.72 x 10716
4.88 x 10716
4.08 x 10”14
1.04 x 10718




#23—17% (Continued)

*Low-Activity Liquid Waste System Assumptions

1. 0.1 percent failed fuel, 50 ppb Pu in sodium, 30-year
irradiation, 10 days decay_,
2. B850 gal/day containing ~10 ' wCi/cc is decontaminated
by a factor of 10° and released i?ﬁo the coolant
water blowdown stream of 3.0 x 10'¢ cc/yr
3. The activity level of 10-% uCi/cc comes from
spillage of 3.5 pounds per year of primary sodium into
the drainage stream of 850 gal/day.

**Intermediate-Activity Level Stream Assumptions

1. 0.1 percent failed fuel, 50 ppb Pu in sodium, 30-year
irradiation, 10 days decay. Decay times during
collection, processing and holdup are neglected.

2. 4,000 gal/yr discharged into the coolant water
blowdown stream after DF of 109

3. 40 percent of the annual plated activity on the pro-
cessed components is released into the amnual decon-
taminant liquids. 100 percent of the annual sodium
plated activity is released into the same volume.

*Balance of plant tritium concentration of 1.5 x 10'4 uCi/cec
not included in table. However, BOP tritium discharge has
been included in all dose calculations.

Ref, (1) AMENDMENT W Table 5.2—2
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#®23-18%
FVALUATION OF DOSES TO BIOTA OTHER THAN MAN VIA EXPOSURE TO

GASEOLS RELEASES FROM THE CRBRP

Equations Used
* from Appendin to
Sections 5.2

Oeer, 1000 g/day

Food crops are ingested at the
site boundary {n the prevailing
wind direction where

X/Q * 4.33 x 1075 gec/m’

Duration of depositfon - 365 days
Period of fagestion - 60 days

Biota Pathway and 5.3 Assumptions Dose
ANl terresteial Extarnal dose 1ond 2 Exposure occurs at the site fotal Body
species from exposure (15 17) boundary in the prevailing wind Gamma ~
to radioactive 3y 4 direction where 0.320 mrad/yr
pluse -5 1 Beta Skin -
—_ . x/Q = 4.33 x 1877 sec/m 0.043 mrad/yr
A1l terrestrial External dose 14 and 15 Exposure occurs 8t the site Total Body
species from exposuré boundary tn the prevalling wind Gasma -
to conteminated (28,20) direction where 0.0 mrad/yr
soil 5 ¢ ocsnd Beto Skin -
x/Q =433 2 1077 sec/m 0.0 mrod/yr
ANl terrestrial  Internal dose 4 Expoture occurs at the site ¥hole Bady o
spectes due to inha- boundary in the prevailing wind 8.2 » 10
lation of (19) direction wherg mrad/yr
contantinated -5 1
- afr x/G =+ 8.33 2 1077 sec/m
Average bnath!:a rate of glt
species 15 2.3 si/dey.
Rabbit Interngl dose 16 and 17 Hasses - Rabbit, 2.0 ¢y Rabbit
Deer f;oa inge?u:gd (30 31) Ozer, 50.0 &y uhgl§7sodyd’-
of contamina oy L . .27 mrad/yr
food crops Ingestion Rate - Rabbit, 100 g/day

Dear Whale
Body -
0.12 mrad/yr

(Conttnued)
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#$23—18% (Continued)

Equations Used

. from Appendix to
Sections 5.2
Biota Pathuay and 5.3 Assumptions
Rabbi¢ Internal dose 18 and 1% Wazses - Rabbit, 2.0 kg
Deer from fngastion (32 33) Oger, 50.0 kg
of food crops R

contaminated by
uptaka of
radioactivity
daposited on
sol)

Ingastion Rate - Rebivit, 100 g/day
feer, 1000 g/day

Food crops ave $ngetted at the iite
boundary fn the prevailing wind
direction where

x/Qe 4,33 x 107

Quretton of deposition - 365 days
Pariod of ingestion - €0 days

5 secln3

L
‘.

. w—— e

Rabbit

Hhole Budr.l
§.0 0107
srad/yv

Deer Mhole
Body - -4
183z 10
mrad/yr

Ref. (1) AMENDMENT VI Table 5.2—3
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£23—-190%

EVALUATION OF DOSES TO BIOTA OTHER THAN MAN VIA EXPOSURE TO

LIQUID RELEASES FROM THE CRBRP

Bose

Total Body Semma - 1.26 & 10°° wrad/ye
Beta Skin - 1.48 x 10°° prad/yr

Total Body Gosms - 1.26  10°° mrad/yr
Bata Skin « 1.48 u 1075 mrad/er

Tota} Body Gemas - 1.42 x 10°° mrad/yr
Beta Skin - 1,76 & 10°° arad,'yr

Racc.son

In the absence of data for
hoaccumulation of radioruc)ide
in Heron or Raccoon, data for
Fish will be¢ used

Dilution factor - 0,05

Aquatic Plant - 1.38 mrad/ye

Equations Used
froa Appendix to )
Sections 5.2
Biota Paghmay ] Assusptions
M .aquaut';c s::fgs ;:lerml dose 20 Hater body width faclor - 0.2
aagapt those 103 2Xposure -
ot e cmmites () Elsed s beteen Ita
sedizant river sediman ) aps B
relesse ard exposure - 0.5 days
Operating 1ifetima of plant -
10,850 days
M:mtlc sp:euigzd ;:uml dote 20 Hater body width facter - 2.0
waich are dyr ren gxposure . 0.
1a the sediment to conteainoted (34) Diluticn factor - 0.05
{mussals, figh river sediment - Elapsed time between {sotope
egqs, worms, gte.) release and enposure - 0.5 days
Operating lifetime of plant -
10,950 days
A1l squatic specles External dnse 21 end 22 Tire of exposure - 8,760 hr
froa bmesicn (35,35) Oilution factor - 0.05
ugter S e Elgpsed time between isotope
ralease ond euposure - 0.5 days
Operating 1ifetime of plant -
10,950 days
Crustacea Intarnal dose 30 Hasses - érustacea. 0.01 kg Hhole Body:
:tiwnic Plant f;on 1:2;:“:& (44) ﬁ::ti: :1:;1. 0.01 kg Crustacea - 1.8) mrad/yr
. na .
H!::‘m :at:gﬂ : Herw':-. 4.6 kg Fish - 1,38 mrad/yr
Raccoon, 12.0 kg Heron - 1.8 arad/yr

Raccoon - 1,38 arad/yr

{Continrusd)
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$2.3~-19% (Continued)

Equations Used
from Appendia to
Sactiony 5.2

Biota Pathuay _and 5.3 Assumptions Dose
Fish Interns) dose i Magsas « fish, 1.0 kg Fish, 1,97 mrad/yr
Fish-Feeding Ducks from ingastion Ducks, 1,0 kg Fish-Feeding Du-., 2.40 mrad/yr
Plant-Feeding Ducks of aquatic foods (45) Hink, 1.0 &g Plant-Feeding Duck, 2.40 mrad/yr
Hink Heron, 4.6 Ag Hink, 2.40 mrad/yr

Heron
Racgoon

Raceoon, 12.0 kg

Feeding Rates -
Duck, 100 g fish/day
ODuck, 100 g plants/day
Hink, 50 g fish/day
50 g9 crustacea/dey
Heron, M0 g fish/day
Raccoon, 300 o fish/day
50 g crustaces/day
50 g plants/dey

Pariod of ingestion, 365 days
Dfiution “sctor, 9.08

Heron, 1,56 mrod/yr
Raccoon, D.81 mrad/yr

Ref, (1) AMENDMENT W Table 52—4
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%zsuzoi,

SUMMARY OF DOSE RATES TO BIOTA OTHER THAN MAM FROM EXPOSURE TO RADIOACTIVE
MATERIALS RELEASED FROM CRBRP RADWASTE SYSTEMS

mrad/yr

Total External Dose

Total Body Skin Total Internal Dose

Aquatic Species
Crustacea 1.5 x 1073 1.9 x 107 1.01
Aquatic Plant 1.5 x 1072 1.9 x 107° 1.38
Fish 1.5 x 1075 1.9 x 107 3.29
Fish-Feeding Duck 1.5 x 1075 1.0 x 1073 2.40
Plant-Feeding Duck 1.5 x 107° 1.9 x 107 2.40
Mussels, Fish Eggs, 2.7 x 1077 1.2 x 1070 -
Worms

Terrestrial Species )
Heron 2.0 x 1072 6.3 x 1072 2.94
Mink 2.0 x 1072 4.3 x 1072 2.40
Raccoon 2.0 x 10°2 4.3 x 107¢ 2.19
Rabbit 2.0 x 1072 4.3 x 1072 0.27
Deer , 2.0 x 1072 4.3 x 1072 <0.12

Ref, (1) AMENDMENT VI Table 5.2—5
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L23-21%

ANNUAL AVERAGE x/Q'S AT VARIOUS DOMNWIND DISTAKCES FOR EACH
ANNUAL AVERAGE x/Q (sec/m3)

Cownwind
Jistance
{Miles) N NEE
0.1 1.346-4 1.14{-¢
0.2 J.865-5 3.28f-5
6.2 1.88E-5 1.59g-5
0.33  t.20£-5 3.260-5
0.42  1.028-5 8.89¢-5
0.5 7.73E-6 6.61L-6
C.g 5.635-6 4£.37:-6
0.7 €.LUE-6 3.97t.5
1.0 2.526-6 2.19E.6
1.5 1.358-6 V.278-8
2.0 €.54E-7 7.23%-7
2.5 £.94E-7 5.1€E-7
1.2 S.63E-7 4.008-7
5 1.645-7 31887
4.9 2.95E-7 2.5RE.7
£5 2.51E-7 2.17E.7
5.0 2.16E-7 1.36E-7
7.9 1.325-7 1.148.7
1.5 1.212-7 1,037
$.3 $.228-3 7.52(-8
0.2 E.E-8 6.375-2
HE) &.€81.8 3.99I.8
2¢.3 I.80i-3 2.71E-8
2.5 3.022.8 2.:50.3
3.0 2R 2.0E-2
35.0 V.55E-8  1.320-8
45.0 1.182-8 9.67£-9
50.0 1.05C-8 B.55E.9

NE

2.26E-4
6.52£-5
3.18E-5
2.52E-5
1.77E-5

1.326-5

9,69E-6
7.72%-6
4.38E-6
2.45(-6
1.676-6
T
7.330-7
6.23E-7
51257
4.295.7
3.68E-7
2.27-7
2.06E-7
1.56£.7
1.338.7
7.976.8
£.540-¢
3.182-4
4.330-8
2.3
z.02c-8
1,80£-8

VIND DIRECYION

WIND SECTOR

ENE E ESE - SE SSE S $Sd SH [21] W
3.84E-4 5.19E-4 7.2BE-4 7.B7E-4 3.026-4 2.37€-4 2.TBE-* 2.40F-4 1.60E-4 1.318-4
1.19E-4 1.50E-4 2.11E-4 2.29E-4 8.75E-5 6.B7E-5 6.31E.5 §.91E-5 4.59E-5 3.77E-5
3.81E-5 7.238-5 1.03E-4 1.12E-4 4.27F-5 3.356-5 3.0BE-5 3.38E-5 2.25[-5 1.84E-5
4.27E-5 5,786-5 B.126.5 8.78E-5 3.36E-5 2,64E-5 2.43E-5 2.70E-5 1.BIE-5 1.46E-5
4.00E-5 4.04€-5 5.6BE-5 6.14E-5 2.35E.5 1.85E-5 1.71E.5 1.91E-5 1.28E-5 1.03E-5
2.23t-5 3.00E-5 4.226-5 4.57E-5 1.75E-5 1.36E-3 1.27E-5 1.43E-5 9.65E-6 7.69E-6
1.63E-5 2.200-5 3.10E-5 3.35(-5 1.2BE.§ 1.01E-5 9.35(-6 1.06E-5 7,16E-6 5.676-6
1.28E-5 1.71E-6 2.40£-5 2.59E-5 1,00£-5 1.91E-6 7.43E-6 B.83E-6 6.01L-5 4.57E-6
1.21E-6 9.70E-6 1.376-5 1.4BF-5 5.67E-6 4.48E-6 4.19E-6 4.94E-6 3.35-6 2.56E-6
3.93E-6 S5.31E-6 J-37E-6 7.BOE-6 3.V1E-6 2.46E-6 2.33E-6 2.77E-6 1.89E-6 1,44E.5
2.85E-6 3.30E-6 4.67E-6 5.04FE-6 1.93E- V.426-6 1.42E-6 1.65E-6 1.116-6 8.59g-7
1.696-6 2.27E-5 3.1BE-6 3.44E- V.33E-6 1.050-6 9.77E-7 1.13E-6 7.55E-7 5.94E-7
1.32L-6 1,79E-6 2.50E-6 2.73E-6 1.05(.6 £.26f-7 7.67E-7 B.87E-7 5.9)E.7 4.83c.7
V.04E-6 T.40E-6 1.55i-6 2,14E-6 B.20[-7 €.47E-7 6.01E-? 6.95E-7 4.63E-7 3.64E-7
8.55£-7 1.16E-6 1.63E-6 1.76E-6 8.76E-7 5.33E.7 #.95E-7 S5.71E-7 3.79E.7 2.99E.7
7A7E-7 9.69E-7 1.36E-6 1.47E-6 5.6EE-7 4.47€-7 4.15E-7 4.77E-7 3.16E-7 2,50E-7
6.16E-7 B.35£-7 1.1BE-6 1.278-6 4.88E-7 3.856-7 3.56E-7 4.09E-7 2.70F-7 2.14E-7
3.81E-7 5.18E-7 7.33E-7 7.94€-7 3.03(-7 2.39E-7 2.20E~7 2.480-7 1.63E-7 1.31L.7
3.46E-7 4.72E-1 6.67E-] 7.23E-7 2.76[-7 2.17E-7 2.Q0E-7 2.26E-7 1.48E-7 1.19E-7
2.67E-7 3.68E-7 5.16E-7 5.60E-7 2.33t-7 1.68E-7 V.58E-7 1.73E-7 1,12(-7 0.11€-8
2.32E-7 3.1BE-7 4.51E-7 4.90E-7 1.86E-T7 1.46f.7 1.348-7 1.S0E-7 9.70(-8 7.90f.3
1.35€-7 1.86E-7 2.63E-7 2.88E-7 1.08E-7 8.54E-8 7.7BE-3 G.58E-R 5.47[-8 4.53E-y
§.35£-3 1.29E-7 1.84f.7 2.01-7 7.54€-8 5.93E-3 5.350-80 5.5BE-8 3.71E-8 3.N¢g-8
€.76L-8 1.21E-7 1.73E-7 1.8BE-7 7.07E-3 §.56E-8 5.06E-8 <6.50E-8 3.47{-B 2.91f-3
7.G3E-3 9.72E-8 1.39E-7 1.52E-7 S5.680-8 4.476-3 4.04E-8 4.38C-8 2.75(-8 2.320.-8
4.67E-8 6.50E-8 9.416-8 1.03E-7 3.81£-3 2.99E-8 2.68E-8 2.36E-B 1.78E-8 1.51F-8
3.47e-8 4.866-8 7.37E-8 7.73E-B 2.85€-8 2.23E-8 2.00E-8 2.1%E-8 1.29f-3 1.11c-8
3.106-8 4.35£-8 6.J5E-8 6.95E-8 2.55(-8 1.78E-3 1.876-3 1.14E-8 9.88E-9

2.00E-8

i

1.47E-4
4,22E-5
2.06E-5
1.64E-5
1.16E-5
B.65E-6
6.41E-5
§.22¢-6
2.92E-6
1.66C-5
9.8CE-7
6.73E-7
5.28E-7
4.148-7
3.40E-7
2.B4E-7
2.4845-7
1.49z-7
1.35€-7
1.03e-7
8.94E-8
SNER
3.50E-d
J.27e-a
2.61E-3
1.71E-4
1.256-8
1.11E-8

]

1.950-4
5.652-5
2.75¢-5
2.182-5
1.53:-5
1.14€-5
8.39E-6
6.65£-5
3.74L-6
2.12:-6
1.2¢L-6
a.7ce-7
6.852-7
5.34E-7
4.360-7
3.65E-7
3.158.7
1.93E-7
1.76E-7
1.35¢-7
1.37¢-7
6.75L.8
5.64%.%
4.352-8
3.47-8
2.28t-8
1.69E-8
1.50E-8

KRy
2.650-8
7.7185
3.7€8-5
2.5.8-3
2.96:-3
1.552-5
1.1e2-3
9.82:.6
5.01E-5
2.91[-6
1.63-5
1,156
9.ilt-7
7
5
]
4
2
2
k]

LITEe?

Ref, (1) AMENDMENT VI Table 2.6—39



$23—-22%
RADIOLOGICAL DATA FOR ISOTOPES RELEASED FROM CRBRP RADWASTE SYSTEMS

. _ Total Average

PRI Energy (2:3) Proeay (2+4)
Isotope {Days) (MeV/dis) {MeV/dis)
H-3 4.49 x 10° 0.0 0.006
Na-22 3.16 x 10° 2.195 C 0.182
Na-24 6.25 x 107! 4.123 0.463
Ne-23 a.40 x 1074 0.160 1.460
Ar-39 5.80 x 10° 0.0 0.188
Ar-41 7.60 x 1072 1.280 0.406
Cr-51 2.78 x 10" 0.029 0.105
Mn-54 3.03 x 10° 0.835 0.276
Fe-59 4.56 x 107 1.190 . 0.116
Co-58 7.13 x 10} 0.977 0.024
Co-60 1.92 x 10° 2.510 0.105 -
Kr-83m . 7.80 x 1072 © 0.002 . 0.036
Kr-85 3.93 x 10° 0.002 0.230
Kr-85m 1.82 x 107 0.158 0.277
Kr-87 5.30 x 1072 0.793 1.324
Kr-88 1.16 x 107! 1.950 0.376
Sr-89 5.27 x 10" 8.2 x 1072 0.488
5r-90 1.01 x 10° 0.0 0.182
Y-90 2.67 x 10° 0.0 0.930
Y-91 5.88 x 10) 0.004 0.515
Zr-95 6.55 x 10" 0.725 0.130
Nb-95 3.50 x 10! 0.765 0.053
Mo-99 2.80 x 10° 0.137 0.410

(Continued)
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£2.3~2 2% (Continued)

_ ) Total Average
hol T fal3) Famma /(2,3) Eroray(2:9)
Isotope {Days) (MeV/dis) (MeV/dis)
Ru-103 3.95 x 10 0.474 0.077
Ru-106 3.68 x 10° 0.0 0.013
Rh-106 3.50 x 107% 0.200 1.180
Ag-111 7.50 x 10° 0.023 0.350
Sb-125 5.90 x 10° 0.121 0.335
Te-129 4.80 x 107 0.098 0.499
Te-129m 3.41 x 10! 0.041 0.621
Te-132 3.24 x 10° 0.216 0.100
1-131 8.05 x 107 0.371 . 0.197
1-132 9.60 x 1072 2.400 ' 0.448
Xe-131m 1.18 x 10! 0.020 0.143
Xe-133 5.27 x 10° " 0.085 0.135
Xe-133n 2.26 x 100 0.042 0.189
Xe-135 0.38 x 10° 0.247 0.316
Xe-135m 1.08 x 1072 - 0.432 0.095
Xe-138 1.21 x 1072 1.183 0.612
Cs-134 7.47 x 10° 1.590 0.166
Cs-136 1.37 x 10" 2.230 0.139
Cs-137 1.10 x 10° 0.563 0.246
Ba-140 1.28 x 10! 0.236 0.284
La-140 1.70 x 100 2.120 0.397
Ce-141 3.25 x 10’ 0.070 0.315
Ce-144 . 2.84 x 10° 0.016 0.101
Pr-143 1.36 x 10! 0.0 0.310
Pr-144 1.19 x 1072 0.030 . 0.997
Nd-147 1.11 x 10! 0.122 0.335
(Continued)
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Isotope

Pm-147
Eu-155
Ta-182
Pu-238
Pu-239*
Pu-240*
Pu-241
Pu-242+*

#£23—22% (Continued)

_ Radioactiye
Half-1ife(2)

(Days)

2
2
2
4
6
6
3
8

9.56 x 10
6.61 x 10
1.15 x 10
3.15 x 10
8.90 x 10
2.40 x 10
4.80 x 10
1.38 x 10

*Decay is primarily by alpha emission.
MeV/dis, for the plutonium isotopes are as follows:

1.
2.
3.

Pu-239 - 5.10
Pu-240 - 5.16
Pu-242 - 4.89

Total
Gamma ;
Energy(z’a)

(MeV/dis)
g.0
G.049
1.133
.8 x 107
.9x 1072
.3 x 107
.3 x 1077

(% ]

QO N e N
.

" Beta

Average _

Energyfz’a)

(MeV/dis)
$.070
0.075
0.877
0.021
0.036
0.022
0.007
0.0

Total alpha energies,

Ref, (1) AMENDMENT [¥ Table 5.3A~1
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Pathway

Inhalation

Ingestion of
milk

Ingestion of leafy
vegetables

Ingestion of beef

Total

®23—-23%
MAXIMUM INTERNAL WHOLE BODY DOSE RECEIVED BY AN INDIVIDUAL

VIA EXPOSURE TO CRBRP GASEQUS EFFLUENTS

Location of x/Q Dose
Exposure _{sec/m3) {mrem/yr)

Near side of river 5.0 x 107> 8.4 x 1073
2,500 feet NW of
the Plant
Closest dairy cow, 4.67 x 10°° 4.4 x 107}
2 miles, WNW
Closest home garden, 9.69 x 10°® 3.5 x 1072
0.6 mile, SSW
Closest forage area 1.88 x 107° 7.4 x 1072
0.3 mile, S

5.6 x 107!

Ref (1) AMENDMENT Wl Table 53—1
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Variable

Ingestion of

VDW

YC

TGS
YDL
TLY

TDL

FLI

FA

#23—-243%

. SUMMARY OF VARIABLTS USED IN RADJOLOGICAL DOSE CVALUATIONS
WHICH ARE ROT SPECIFIC TO THE CRBRP

Description

Deposition velocity of
isotope over water

Yield per unit of cul-
tivated land area for
leafy vegetables

Total acreage of leafy
vegecable crons under
cultivation within a
50-mile radius of the
CRBRP

Growing season of
leafy vegetables

Deposition velocity
of isotope over land

Total daily intake of
leafy vegetables

x

Measurement

7 (52)

Noble gases, 0.5 x 107’ cm/sec

H-3, 5 cm/sec(53, 54)

1.5 kg/m<88)

434 acres

(49)

3 months

Y
cm/sec(sz)

Noble gases, 0.5 x 107/
H-3, 1.4 cm/sec(51)
0.2 kg/day(49)for an individual
or an averade population

Elapsed time between 7 days(ss)
harvest and ingestion
Weathering half-1ife 14 days(55' 57)
of isotopes on Teafy
vegetables
Fractional retention _ 0.1(56)
of isotope on vegeta-
tion leaves
Average fraction of the 0.25(49)
ground surface covered
bv leafy vegetables
{Continued)
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Variable

FRI

FSI

Ingestion of
Beef

TDB

Ingestlon of

G

F

-

$£23—24% (Continued)

Description

Transfer coefficient
for soil to plant via

roots

Fraction of isotope
which reaches soil

Rate of ingestion of
vegetation

Effective grazing area
of cattle

Total cumulative frac-
tion of isotope trans-
ferred per kg of beef

Total daily human
intake of beef

Elapsed time between

butchering and ingestion

Rate of ingestion of
aquatic food for man

Rate of ingestion of

aquatic foods for biota
other than man

—128—

Measurement
tlement Coefficient53% 58)
Fe 1.5 x 10-4
Sr 3.2 x 10-}
Ru 3.8 x 10-3
Cs 1.9 x 10-2
Ce 7.5 x 10-4
Pu 1.0 x 10-4
0.75(49)

Rabbit, 100 g/day 3%’

20-80.m 2, day (59()62))

{45 m2/day used

2 x 1073/kg for H- 3(58)
0.2/kg for €s{(60)
0.05/kg for sr(60)

0.04 kg/day for an individ-
ual(55)

.14 kg/day for an average
Dopulat1on(63)

20 days(55)

50 g/day - freshwater fish
{max. for adult)(49)

Ducks, surface feeding -
100 g/day of plants(61)

Ducks, diving - ]00 g/day
of fish(61)




Variable

Ms

TIM

Exnosure Via
Above-Water
Activities

- -

$23—24% (Continued)

Description

Average mass of organ-
ism feeding on aquatic
food

Elapsed time between
release and ingestion

Average effective
radius of organisms
feeding on aquatic
food

Average mass of
aguatic organism

Average effective
radius of aquatic
organism

Time spent immersed
in effluent water

Time spent in above
water activities

—129-—

Measurement

Mink - 50 g/day of fish and
50 g/day if invertebrates(61)

Ducks - 1 kg(49'61)
Mink - 1 kgC61)
Muskrat - 1 kg(49)
Raccoon - 12 kg(49)
Heron - 4.6 kg(49)

0.5 days

Ducks ~ 5 cm(49)
Mink - 10 cm(ﬁl)
Rabbit - 10 cm®1)

Muskrat - 6 cm(49)
Raccoon - 14 cm(Ag)
(49)

Heron - 11 cm

Fish - 1 kg (®1) |
Invertebrates - 0.005 kg(sl)
Plant - 0.005 kg(61)

Fish - 10 cm(ﬁl) _
Invertebrates - 2 cm(61)
Plant - 2 cm(sl)

100 hr/yr<49)

Boating - 100 hr/yr(49)

Shoreline activities -
500 hr/yr(49)




variable

SUMFT

#23—24% (Continued)

Jescription Measurement

Accumulative fractional 2.0 x 10°%/1 for H-3(55)
intake if isotope per

liter which is trans-

ferred to the milk

each day

Ref, (1) AMENDMENT VI Table 5.3A—13
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Total Body
Gamma

“Total Skin

Whole Body
Internal

Bone
Gl Tract

Thyroid
(Adult)

Kidney

$£23—-253%

DOSE RATES RECEIVED BY AN INDIVIDUAL VIA
EXPOSURE TO CRBRP LIQUID EFFLUENTS

mren/yr
Pathway
Contaminated Above-Water Ingestion of
River Sediment Immersion Activities Aquatic Food
7.20 x 108 162 x 1077 4.87 x 1077 -
8.48 x 10°°  2.01 x 1077 .04 x 1077 -
. - . 1.69 x 1072
— - - 2.89 x 107°
- - - 2.00 x 1074
- - -- 6.51 x 107/
5

- - -- 3.41 x 10°

Ref, (1) AMENDMENT WV Table 53—2
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£23-26%K

BUILD-UP ACTIVITY OF AM-241 FROM PU--241 RELEASED
FROM CRBRP LIQUID RADWASTE SYSTEM*

No. of Years Activity
After Pu-241 is An-241
Initially Released (uCi/cc)
1 7.11 x 107V
30 2.11 x 10715
80 5.38 x 1071°
200 1.23 x 10714
1,000 3.66 x 10714

*Initial activity of Pu-241 is 4.76 x 10°'% .Ci/cc

Ref, () AMENDMENT VI Table 5.3—3
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$23—-27%

DOSE CONVERSION FACTORS* FOR EXPOSURE VIA INGESTION OF WATER
TO RADIQACTIVE MATERIALS RELEASED FROM THE CRBRP RADWASTE SYSTEMS
mrem/yy per pCi/cc

—CE1~—

Isotope Whole Body Bone GI Tract** {2%:?%?
H-3 1.0 x 10° - - -
Na-22 1.3 x 107 -- 5.0 x 10° -
Na-24 1.3 x 10° -- 7.5 x 10° -
Cr-51 2.5 x 10° - 7.5 x 10° 3.0 x 10
Mn-54 6.3 x 10° -- 1.5 x 107 -
Fe-59 2.5 x 100 3.0 x 10° 3.0 x 107 -
Co-58 1.3 x 100 -- 1.7 x 10’ -
Co-60 5.0 x 10° -- 5.0 x 107 -
Sr-89 7.1 x 106 1.7 x 108 5.0 x 107 -
Sr-90 1.3 x 10° 1.7 x 10° 3.8 x 107 --
Y-90 1.7 x 102 7.5 x 10° 7.5 x 107 .-
¥-91 2.5 x 103 1.0 x 10° 5.0 x 107 -
Zr-95 5.0 x 103 1.5 x 10% 2.5 x 107 -
Nb-05 1.3 x 10° 4.3 x 10° 1.5 x 107 --
Mo-99 6.3 x 10° -- 3.8 x 10’ --

(Continued)




el 4

Isotope

Ru-103
Ru-106
Rh-106
Ag-111
Sb-125
Te-129
Te-129m
Te-132
I-131
I1-132
Cs-134
Cs-136
Cs-137

‘Ba-140

La-140
Ce-141
Ce-144

Whole Bodg

6.3 x
2.5 x

-
=

N oed N et Y e [ J—
. - . . - . -

0
5
2
5
0
5
3
6

MM M M X X X X X X x|

>

X

6
5
0
.5
.0
7 x

oA A B o NS, ]

4
5

10
10

4
5
4
b
6
6
5
7
6
7
6
2
2
4

10
10
10
10
10
10
10
10
10
10
10
i0
10
10

Bone -

%23 —2 7% (Continued)

1.5 x

-t ed 03 e N

W M - - W

0 x

.G x
5 ox
0 x
0 x

10°

108

10

GI Tract*+

1.9
1.5

3.8
1.5
Yy
5
5
5
8
0
9
9
5
5
7
5

|
7
7
1
3.
3.
1
1
7
7
1.
1.

(Continued)

mrem/yr per uli/cc

X
X

X
X
X
X
X
X
X
X
X
X
X
X
X
X

7
8

10
10
107
107
|U"
107
107
108
105
108
108
106
107
107
10/
108

- Thyroid

{adult)

1.5 x 10
3.0 x 10
3.8 x 10
1.5 x 10
1.5 x 10
5.0 x 10

~ M

N W o oW

10
10
10
10

10
10



—GeT—

Isotope

Pr-143
Pr-144
Nd-147
Pm-147
Eu-155
Ta-18"
Pr.-238
Pu-239
Pu-240
Pu-241
Pu-242

Whole Body

5.0 x 102

NA
2

3

10
10
103
103
107
107
107
10°

107

— ed = s Y NN
W P~ N W = O W TS
XX O M X M X X &

-— Yy

Bone .

~}
[$a]
x

CY wr O O O — W O
O oo O O WO D
Hox O OM o ox X X O o=m X

*Calcuﬁlated from data tabulated

maximum pemissible concention inwater,(

**MPC for insoluble compounds used for all elements except I, Cs and Na.

#2.3—27% (Continued)

mrem/yr per uCi/cc

103

103

10
10
10
108

108
8

4
4

107
108

107

G Tract**
3.0 x 107
2.5 x 107
7.5 x 10°
7.5 x 10°
3.8 x 10’
5.0 x 10
5.0 x 107
5.0 x 107
1.5 x 10°
5.0 x 107

Kidney

1.

W e g o~ NN N W
¢ s e s x e e e s

in Table 53A—4 (£23—50%), maximum

MPCw

of Ip, Cs and Na will be in soluble form only.
NA - Not available

Mr D )

7 x 10°

10
10
10

« 3

« 3
4

X

x 10

X

X

4

107
7
7

6

10
10
x 10
X 107

[== S B S N o R L e ]
>

permissible dose :

CRBRP releases

Ref, (1) AMENDMENT I Table 53A—5



$23—-28%

ESTIMATED RADIATION DOSE TO THE PUBLIC VIA
DIRECT RADIATION FROM THE CRBRP
L4

Distance Estimated
from Plant Dose Rate
(miles) (mrem/yr)
0.4 | 6.3 x 107
0.6 9.0 x 1072
1.0 2.6 x 1073
2.0 7.6 x 1077
3.0 2.8 x 10710
4.0 1.6 x 10713
5.0 6.8 x 1077

Population Dose within 5 miles of Site =
0.02 man-rem/year

Ref. (1) Table 5.3—4
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®23—-290%

ESTIMATED EXTERNAL TOTAL BODY DOSES TO TRANSPORT WORKERS AND THE GENERAL
PUBLIC FROM SHIPPING UNIRRADIATED MATERIALS TO CRBRP SITE

Man-rems Received Per Year
Total Transport General
Material®* Miles Per Year Workers Population
Fresh fuel

Radial blanket 9,750

0.062 0.015
Fresh fuel
Core and axial blanket 24,750 1.8 0.41
Total 1.9 0.43
*These packages meet all DOT limits on external dose rates

! I

Ref, (1) AMENDMENT VI Table 53-—5
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F23—-30%

ESTIMATED EXTERNAL TOTAL BODY DOSES TO TRANSPORT WORKEXS AND THE GENERAL
PUBLIC FPOM SHIPPING IRRADIATED MATERIALS FROM THE CRBRP SITE

Man-rems Recejved Per Year

Total Transport General
Material Miles Per Year Workers Population
Spent fuel
Core and axial blanket 9,000 1.02 0.15
Radial blanket 2,250 0.26 g.04
Radwaste 7,925 0.16 0.04
Tota! 1.44 0.23

Ref, (1) AMENDMENT ¥ Table 53—6
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#®23—-31%

SUMMARY OF INDIVIDUAL AND POPULATION DOSES
FROM EXPOSURE TC THE CRBRP

Individual Population*
External . Internal External Internal
Total Body Whole Body Total Body Whole Body
Exposure Pathway {mrem/yr) ) (man-rem/yr)
Gaseous Effluents 2.3 x 1072 5.6 x 107 2.7 x 1072
Liquid Effluents 7.2 x 1077 1.9 x 1072 3.7 x 1078 3.9 x 1073
Direct Radiation 6.3 x 107! - 2.0 x 1072 -
Transportation of - - 6.6 x 10'] : --
Fuel and Radwaste
Total 6.5 x 107! 5.8 x 107! 7.1 x 107 3.9 x 1073
Percent of Natural 6.5 x 107! 3.2 x 10° 7.2 x 1074 2.2 x 1070
Radiation¥** -

*Population is 987,314 as projected for 2010 in Section 2.2

**External natural background for Eastern Tennessee is 100 mrem/yr. Internal natural
background is 18 mrem/yr.

+This value is very conservatively calculated since it does not include allowance for
shielding provided by the four-foot thick concrete confinement structure.

Ref, (1) AMENDMENT VI Table 5.83—7




Accident
Number

z2.1
K|

M0~ O O h N oW W
. s . . B . B . . e . . .
ad P =t e N = )~ N = B WM

»
N

8.5

JOCFR20
{mrem/yr)

10CFRI00
(mrem/event)

5.24
2.78
.11
1.13
1.08
.97
6.89
3.50
€.27
1.78
1.78
1.09
8.46
2.70
5.35
4.93
9.80
5.70

$23—-323%

SUMMARY OF POTENTTAL DOSES FROM PLANT ACCIDENTS
MINIMUM EXCLUSION DISTANCE - 2200 FEET*

v
x
ke
|

® X

33 M M X X X X X X N M XM M x x

1073

1072

— ot I ) e e (T e L) AD ed

mrem/event
Whole Body Bone Lung Thyrotc
g7 xwd ' .77 x10° 0 177 x 100
x0T 9.35 x 10°% 9.35 x 1676
.78 x 1077 - 3.74 x 1077 3.74 » 1577
.52 x 10! - 6.18 x 10°¢ 618 » 1578
05 x 1071 - 2.42 x 107 2.42 x 107°
.44 x 10! 2.05 x 10 1.13 x 10" 6.32 x 30!
.30 x 10! 2.19 x 10° 1.18 x 10' 9.13 x 10°
40 x 107 - -- -
Mxwd - 2.11 x 1072 2.11 x 167°
58 x 1072 535 5 3077 -- 6.2¢ x 10°
.56 x 109 3.35 x 100 - : 6.28 x 10°
6.78 x 1078 -- -- -
9.26 x 1073 -- -- -
9.70 x 1077 1.40 x 10 7.60 x 107 2.30 x 10°
8.30 x 107 5.61 x 107 3.0 x 107 4.93 x 107
1.78 x 10° 2.54 x 10" 1.40 x 10° 7.85 x 100
210 x 1077 310 x 10° 1.70 x.10°! 1.30 x 107}
1.90 x 0° -- 1.90 x 10° 1.90 x 10°
5.00 x 102 -- -- 1.50 x 103
2.50 x 10° 1.50 x 107" 7.50 x 1087 3.00 x 20°

* Shortest distance from containment to the far bank of the Clinch River (Site Boundary)

*® Not covered in 1OCFR100; used as guideline values
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Ref, (1) AMENDMENT W Tabie 7.1—5




Accident

Number Skin
2.1 2.98 x 1072
3.1 1.53 x 1077
3.2 6.30 x 1077
3.3 9.83 x 10°
3.8 6.13 x 107}
a.1 2.25 x 1072
8.2 3.91 x 1072
5.1 1.99 x 107%
5.2 3.56 x 1074
6.1 1.01 x 1073
6.2 1.01 x 107
6.3 6.19 x 1072
79 4.81 x 1077
8.1 1.53 x 1073
8.2 3.05 x 1072
8.3 2.83 x 1073
8.4 5.57 x 10”2
8.5 3.24 x 10°¢
10CFR20° -~
{mrem/yr)

10CFRI00 -~
{mrem/event)

#* Nearest Residence

Whole Body
1.01 x 1o?
5.31 x 1078
2.12 x 1073
8.63 x 10°
2.87 x 107}
8.18 x 10°
8.52 x 100
1.93 x 107%
1.20 x 1072
8.75 x 1073
8.75 x 107}
3.83 x 107
5.26 x 1073
5.51 x 1071
4.73 x 107"
1.01 x 100
1.19 x 107
1.08 x 10°
5.00 x 10°
2.50 x 10°

#$23—333%k

SUMMARY OF POTENTIAL DOSES FROM PLANT ACCIDENTS
DOWNWIND DISTANCE - 0.6 MILE*

mrem/event
Bone Lung Tnyroid
-- 1.00 x 16°  1.01 x 100
-- §.31 x 107 5.31 « 1076
-- 212 %107 212 x 1078
-- 3.51 x 107°  3.51 x 1076
-- 1.37 x10°% 1,37 x 1070
1.16 x 10° 6.2 10°  3.59 x 10
1.2 x 102 6.70 x 100 5.19 « 10°
- 1.20 x 1072 1.20 x 1072
7.67 x 1073 - 3.57 x 10°
7.67 x 107" . 3.57 x 10°
7.95 x 10° 4.32 x 1077 2.44 x 10°
319 x 1077 176 x 1070 2.84 x 107
1.44 x 10’ 7.95 x 1070 4,26 x 10°
1.76 x 10° 9.66 x 1072 7.33 x 1072
- 1.08x 10 1.08 x 100
- -- 1.50 x 10°
1.56 x 10° 7.50 x 10 3.00 x 10

Retu)AMENDMENT'm Table 7.1—6
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$2.3—-34%

SUMMARY OF POTENTIAL DOSES FROM PLANT ACCIDENTS
DOWNWIND DISTANCE - 1 MILE*

nrem/event
Accident
Huniber Skin whole Bodv . Bone Lung Thyroid
2.1 2.47x 1002 g3ax10! - 8.3d x 107'  8.38 x 107"
3.1 1.3 %107 441106 - 4.40 x 10°%  4.40 x 107®
3.2 5.23 x 10” 1.76 x 1073 -- 175 x 1070 1,76 x 107
3.3 3.15 x 10° 7.16 x 109 -- 2.91 x 107 2.91 x 107F
3.4 5.09x 107! 2.38x 107! -- 106 x 107% 114 x 1070
8.1 1.87 x 1002 6.78 x 10° 9.66 x 10" 5.32 x 107 2.98 x 10
4.2 3.25x 1072 7.07 x 10° 1.03 x 102 5.56 x 10°  4.30 x 10°
5.1 1.65x 10 1e0x 107t - - - ,
5.2 295 x 100 g.04x1073 .- 994x 103 9.94 x 1072
6.1 8.38x 100  7.25x100%  6.36x 103 - 2.96 x 100
6.2 8.38x10%  7.25x107" 636 x 107 -- 2.96 x 10°
6.3 513x107% 3.17x102% - - --
7.1 3.98x107)  438x103 - - --
8.1 .27 %16 45721077 6.59 x 10° 3.58 x 1071 2.03 x 10°
8.2 Latx 102 2a8x 107 1. x 10! 85 x 1072 1.30 x 107
8.3 2.33x1070  g3sx107! 120 x 10 6.59 x 107" 3.70 x 10°
8.4 8.62x 107" 9.89x10?7  1.46 x 10° 8.00 x 1072 .12 » 1972
85  2.68x10°% gosx10o" - 8.95 x 1077 8.95 x 167"
10CFR20 =~ 5.00 x 102 - -- 1.80 x 10°
(mrem/yr) :
10CFRI00  ~=- 2.50 x 10° 1.50 x 10° 7.50 x 0% 3.00 x 10°
(mrem/cvent

* Rearest Recreational Area

Ref. (1) AMENDMENT Vi Table 7.1—7
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#$23~353%

SUMMARY OF POTENTIAL DOSES FROM PLANT ACCIDENTS
DOWNWIND DISTANCE - 2.5 MILES*

mrem/event
Accident .

Nanber Skin Whole Budy Bone Lung Thyroid
2.1 1.38 x 100° 4.67 x 1077 -- 4.67 x 107 4.67 x 10°"
30 7.3ax10% 2475100 - 2.47 x 107 2.47 x 1078
1.2 2.93x 107 egrx108  -- .87 x 107 .37 x 1076
3.3 4.57 x 10° 4.01 x 10° - 1.63x 107 1.62 x 1076
3.4 2.85 x 107" 133x107t .- 6.36 x 107>  6.39 x 10°3
4.1 .05 x 107 3.80 x 10° 5.41 x 1¢! 2.98 x 10°  1.67 x 100
4.2 1.82 x 1072 3.96 x 100 5.78 x 10! 302 x 100 2.41 x 16°
5.1 9.24 x 107° g8 x 1070 -- -- -

5.2 1.66 x 107 557 %1078 - 5,57 x 107 5.57 x 1073
6.1 a70x 107" a07x10%  3ssx10d - 1.66 x 100
6.2 8.70 x 1077 .07 x 107 3.56 x 107 - 1.66 x 10°
6.3 2.88x10% 18 ,10%  -- . .- --
7.1 2.23x 107" 2.44x103  -- -- --
8.1 73 x 107 26 x 1077 3.70 x 10° 2.00 x 1077 1.14 x 16°
8.2 3631070 5.68x10%  3.80x 102 2.00x 102 3.34 « 1672
8.3 1.30x 1070 470 %100 671 4 10° 3.70 x 1070 2.07 x 10°
8.4 259 x 107 558x107  gasx 107! 4.49x 102 3.43 x 1072
8.5 150 x 1002 5.02x 1070 -- 5.02 x 1077 5.02 x 107
0CFR20 - 5.00 x 10° -- .- 1.50 x 103
{mrem/yr)
10CFRI00 - 2.50 x 10% 1.50 x 10° 7.50 x 10°  3.00 x 105
{mrem/event) :

* Low Population

Zone (LPZ)
Ref, (1) AMENDMENT W Table 7.1—38
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$23—-36%

SUMMARY OF POTENTIAL DOSES FKOM PLANT ACCIDENTS
- DOWNWIND DISTANCE - 4 MILES*

Accident
Kumber Skin
2.1 7.18 x 1072
3.1 3.81 x 1078
3.2 1.52 x 1077
3.3 2.37 x 10°
3.4 1.48 x 1071
3.1 5.44 x 1073
8.2 9.44 x 1073
5.1 4.80 x 10°°
5.2 8.59 x 1072
6.1 2.48 x 1072
€.2 2.44 x 1072
6.3 1.49 x 1072
7.1 1.16 x 107}
8.1 3.70 x 1074
8.2 1.89 x 1073
8.3 6.77 x 1672
8.4 1.38 x 1074
8.5 7.81 x 1073

* 10CFR20 --

(mrem/yr)

10CFRI00  ~-

{mrem/event)

* Hearest Dairy

mrem/event
Whole Body Bane Lung Thyroid
2.82 x 1077 - 2.42 x 107 2.42 x 107
1.28x 0% o 1.28 x 1078 1.28 x 1078
512x10°°% - 502 x 107 5.12 x 1076
2.08 x 10° - 8.47 x 1077 8.47 x 1077
6.92x 1072 . 3.32x107°  3.32 x 1077
1.97 x 10° 2.81 x 107 1.55 x 109 2.66 x 109
2.06 x 109 3.00 x 10! 1.62x10°  1.25 x 10?
4.65 x 107° . - -
2.89 x 1073 - 2.89 x 1077 2.9 x 1073
211 x10% 18 xw0d - . 8.60 x 107
21 %107 1esx10 - 8.6C x 10
9.23 x 1073 - - .
1.27 x 1073 - - -
1.33x 1077 1.92 x 10° 1.04 x 1077 5.89 x 107
2.92x 102 1.98x102  1.09x 1072 1.74 x 1072
2.84 x 1077 3.48 x 10° 1.92 x 1071 1.08 x 10°
2.88x 162 425x10°"  2.33x102  1.78 x 1072
2.60 x 1077 . 2.60 x 1077 2.60 x 107!
5.00 x 102 -- -- 1.50 x 10°
2.50 x 10° 1.50 x 10° 7.50 x 0% 3.00 x 105
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Ref, (1) AMENDMENT Vi Table 7.1-9




Accident
Number
2.1
3.1
3.2
3.3
3.4
4.1
4.2
5.1
5.2
6.1
6.2
6.3
7.1
8.1
8.2
8.3
8.4
8.5

10CFR20
{mrem/yr)

10CFRI00
{mrem/event)

$23-37%

. SUMMARY OF POTENTIAL DOSES FROM PLANT ACCIDENTS
DOWNWIND DISTANCE -~ 7 MILES*

Skin
3.56 x 1073
1.89 x 107

7.55 x 1078
1.18 x 10°

7.38 x 1072
2.70 x 1073
4.69 x 1073
2.38 x 10°°
4.26 x 153
1.21 x 1074
1.21 x 1072
7.41 x 1073
5.75 x 1072
1.84 x 107¢
6.76 x 1072
3.36 x 1072
6.66 x 1077
3.88 x 1073

*Nearest Population

Hhole Body

1.20 x 107
€.36 x 1077
2.54 x 1078
1.03 x 19°
3.43 x 1072
9.79 x 10”1
1.02 x 10°
2.31 £ 1073
1.43 x 1073
1.05 x 1073
1.05 x 107!
4.58 x 107
6.30 x 1072
6.60 x 1072
1.35 x 16°¢
1.21 x 107}
1.43 x 1072
1.29 x 107!
5.00 x 10*2

2.50 x 107

mrem/evert

8ona

1.39 x 10!
1.4y x 10"

9.18 x 1074
9.18 x 1072

9.52 x 10
9.12 x 1973
1.73 x 100
2.11 x 107"

-1

Center > 2,500 {Kingston)

Ref. (1) AMENDMENT Vi Table 7.1—10
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Lung

1.20 x 1077
6.36 x 1077
2.54 x 10
4.20 x
1.65 x 10
7.68 x 10
8.02 x 10

1.43 x 1073

o’
-5

-1
-1

-6

Thyroid
1.20 x 107!
6.36 x 1077
2.54 x 1075
.20 x 1077
1.65 x 1€
8.30 x 10°
6.21 x 107}
1.43 x 1073
4.27 x 127}
4.27 x 10*!
2.92 x 1071
8.02 x 8'3
5.34 x 107!
8.84 x 1073
1.29 x 107
1.57 x 10%3
3.00 x 1¢*°




Accident
Number
2.1
3.1
3.2
3.3
3.4
4.1
4.2
5.1
5.2
6.1
6.2
6.3
7.1
8.1
8.2
8.3
8.4
8.5

JOCFR20
{mrem/yx )

10CFR1G0
(mrem/event)

SUMMARY OF POTENTIAL DOSES FROM PLAMT ACCIDENTS

Skin

9.83 x 1074
5.00 x 1072
2.00 x 1078
3.11 x 107!
1.94 x 1072
7.35 x 1074
1.24 x 1073
6.30 x 10°°
1.13 x 1075
3.20 x 1075
3.20 x 1073
1.96 x 1073
1.52 x 1072
4.86 x 1075
2.14 x 1072
8.89 x 107°
1.76 x 1075
1.03 x 1073

-

#23—-38%

DOWNWIND DISTANCE - 21 MILES*

mrem/event
-Khole Body Bone ,
.19 x 1077 -
1.68 x 1077 --
6.73x 1077 -
2.7 x 1077 --
9.09 x 1073 .-
2.59x 1077 3.69 x 10°
270 x 1071 3.94 x 10°
6.12x 1078 ..
3.80 x 1074 _-
2.7 x 0% 2,83 x 107
2.77 x 1072 2,43 x 1072
.21 21073 ..
w70t
1.75x 1072 2.52 x 107!
3.33x10°%  2.25 x 1073
3.20 x 10°%° 457 x 107}
3.78 x 1073 5.58 x 1072
3.42x10% -
5.00 x 10"2 ..
2.50 x 10*%  1.50 x 10%°

*Rearest Population Center > 100,000 (¥noxville)

Ref. (1) AMENDMENT VI Table 7.1—11
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1.11 x 10
4.36 x 1075

2.12 x 107}

-4

1.37 x 3078
1.24 x 1073
2.52 x 1072
3.06 x 1073
3.42 x 1072

7.50 x 10**

Thyroid

3.19 x
1.68 x
6.73 x

1.11 2 1

4.36 x
1.14 x
X

107
107”7




$23-39%

SUMMARY OF POTENTIAL DOSES FROM PLANT ACCIDENTS
DOWNWIND DISTANCE - 50 MILES

mrem/event
Accident
Number Skin Khole Body Bone Lung Thyroid
2.1 s.72x10% 1s9x102 - 1.59 x 1072 1.59 x 1072
.1 250 x 107 ga2x10® - 8.42 x 1078 8.42 x 10°8
3.2 9.99 x 107 3.37 x 1077 - 3.37 x 1077 3.37 x 1077
3.3 1s6x 107 k07! - 5.56 x 1078 5.56 x 1078
3.4 9.72x 103 45551073 - 2.18 x 10°6 2.18 x 1078
4.1 3.57 x 107 1.30x 1077 185 x10°  1.02 x 107! 5.69 x 197!
3.2 6.20 x 107 135 x 107" 1.97 x 1097 1.06 x 107 8.2z x 072
5.1 3.15x10° 306x10° - - -
5.7 5.6 x 0%  1.90x10% - 1.90 x 1074 1.90 x 1973
6.1 160 x 1070 1.39x10%  L2x10? - 5.65 x 1072
6.2 1.60 x 1070 1392102 1.22x10% -- 5.65 x 10°
6.3 9.81 x 107%  6.07 x 107 —- - --
7. 7.61 x 1075 8.33x10°% .. - --
8.1 2.43x 1077 873 x 1073 1.26 x 1077 6.84 x 1073 3.87 x 1072
8.2 8.45 x 107°  1.32x1073 - g.89x w0 4.9 x 10°? 7.81 x 1074
8.3 845 x 107> 160 x 102 2.20 x 1077 1.26 x 1072 . 7.07 x 10°2
8.4 8.82x10°% 1.89x103 2.79x10° 1.53x103 117 x 1073
8.5 513x10% 1 x1w0? - 1.71 x 1072 1.71 x 1072
10CFR20 - 5.00 x 107 _. - 1.50 x 10%3
{mrem/yr)
10CFRI00 -- 2.50 x 10"*  1.50 x 10" 7.50 x 10% 3.00 x 10*°
{mrem/event)

Ref, (1) AMENDMENT VI Table 7.1—12
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Distance (miles)
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$23—-40%

ATMOSPHERIC DILUTION FACTORS
50 PERCENT PROBABILITY x/Q VALUES (sec/md)*

L 3

TIME INTERVAL

0-2 Hours 8-24 Hours 1-4 Days 4-30 5ags
7.45 x 1074 79 x 10 251 x10% 152 x 107
5.56 x 107 2.85 x 107%  1.82x10? 1.20 x 1070
a.23 x 107¢ 2,00 x 107 129 x107*  8.85 x 107
3.95 x 1074 1.56 x 1070 101 x 10 6.80 x 1070
3.51 x 107¢ 9.00 x 107°  5.63x107°  3.93x 107
3.29 x 107 4.78 x 107°  3.28x 107 2.08 x >
2.88 x 107% 3.07 x 1077 2.00 x 1077 7.35 x 1077
1.97 x 1074 210 x 107> 1.33x107°  9.00 x'107°
1.61 x 1072 2706 x 107 1.07 x 107 7.30 x 178
1.28 x 107 1.26 x 107 815 x 108 578 x 1078
1.02 x 107¢ 1.08 x 10° 690 x 107 4.67 x 107°
9.05 x 107° 8.85x10°°  575x107%  3.93x 1078
7.90 x 107° 7.80 x 10 500x10®  3.39 x10°®
5.05 x 107 4.83x10°°  300x10°% 272 x10°°
4.50 x 1077 8.35 x 107 2.80x10®  1.93x10°®
3.66 x 107° .81 x10°% 226x10°%  1.49 x10°°
3.25 x 10°° 2.98x10% 1.9 x10%  1.31 x10°®
2.00 x 1072 .75 x10°%  1asx1w0%  7.70 x 1077
1.51 x 107° 1.23x108% 785 x0T s.42 x 1077
1.37 x 107 1.16 x 10 7.40x107  s5.10 x 1077
1.17 x 1072 9.25 x 1077 5.99 x1077 4.2 x 3077
8.55 x 1076 6.40 x 1077 435x1077  2.78 x 1077
7.05 x 1078 4.85 x 107 3.00x107 2.1 x 1077
6.50 x 1076 a.28x107  2.73x107  1.91 x 1077

* See Section 2.5.

Ref. (1) AMENDMENT VI Table 7.1—1
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F23-41F

NINETY-FIFTY AND FIFTIETH PERCENTILE x/Q VALUES FOR VARIOUS DOWNWIND DISTANCES
33-FT WIND SPEED AND DIRECTION: 200-FT T0 75-FT DELTA T
WIND MEANDER FACTOR OF 4 USED WHEN APPLICABLE
BUILDING WAKE FACTOR USED WHEN APPLICABLE
DATA FROM JULY 1, 1975 THROUGH JUNE 30, 1976

. . 3 k|
e omn o orar SRR RS e m  mae e e e ey .
0.1 J.ABE-2 1.25£-2  5.55E-1  J,00E-3  2.00L-3 1.7E-2  2.436-3  Y.216-3  V.65f-4 B 4C[-4
4.2 §.oRE-2 3.85-3  1.%3E-3  B.70L-4 5.850-4 5.450-3 7.5%E-4 1,767.4 2.25%F-4 2.4RE-4
2.2 5.50E-3  2.00E-3  7.EQE-4 L3004 2.50i-4 Z.7RL-1  3.8%E-4 1 77E-4 T.050-4 1 '5F-4
.42 JI2E-3  Y.NE-3 4504 2.301-5 1.GRE-4 1.56£-3  2.200-4  9.600-5 6.5 B.£5F-%
a1.5 2.32i-3 B8.40°-4  3.35(-4 1.75£-4  T.17:-4 1.170-3  1.67 -4 TLI0E-5 &.Q%f.5 4 9gf.§
qJ.8 17383 (. 4LE-4 2.500-% 1. 714 L. -5 B,OM -4 1.247 -8 € k-5 3.13%-5 3.458E-5
‘. L2-3 L 9UE-4 JETE.G 9. Mm)E-% £, BOT.S B.Z0F-4 1.2%-4* & IS 2.63E-5 2P 5
1.~ P.W7e-3% L sii-fr 1.0%i-4 S.E3E-5 1. 78[ -8 F.60OC-0% ) vI.ar 2 2505 1 38E-5 |.250-5
1A Podte-30 S 1104 & Foplg L GJE-% 1, 4451 PR U NN R B P [ Y R BT 2 Y EREUT S TS A
2.0 1.24-3 &.20-4 Joent S [ 3873 [ ) 1,301 -9 PO LI L T Toav -6 Gl -E LR A
Y doubc-4 ZatEd lbLL-S 1.30L-%  B.2L-8 4.1.L-1 £ wd L LA L 1 3.3%E-G 3.
3.0 6.900-4  2.4704 1.%3M-2 VO AE-Y  F.auf-b 3.BE-4 d.6F-y  E.33(-6 2.G4T-6 2,
1.5 5.50E-4  1.87i-4 1.558-5 B.70[-6 5.45(-5 2.6(2-4  3.B5L-%  2.30E-6  2.10L-G 2.
+.0 4.30t-4  T.4Ef-4  },J0E-5  6.650-6 4.50E-§ 2.22-4  3.156-5  2.75E-6  1.7B[-6 1
4.5 I.B-4 T 40E-4  1.GAE-5  5.00[-6  3.85E-6 1.8BE-4  2.7¢{-5 2.3°C-6 V.8LE-6 M.
5.6 3.5-4  t.ief-4  9.00E-§ 4,906 3.22t-6 V.66E-4 2.39[-% 2.GPE 6 1.26[-6 !
1.0 2.20E-4 7.10€-5 5.60[-6 3.1GE-6 2.03E-6 T.06€-4 1.,59€-% 1,25%E-6 r.80[-7 E.¢
1.5 1.98€-4  7.10E-5 5.106-6 Z2.78E-6 V.BYE-6 9.50E-5 1.2¢€-% Y1766 TVGL-7 E,
9.0 1.530-4 S.ZEE-S 1.95€-6 2.19€-6 | 1.44E-§ 7.60{-5 1.08{-% E.BOE-T  S5.45L.7 &,
19.0 V,43E-4  5.10E-5  3.45E-6  1.88¢-6  1.26E-6 &_750-5 1.00T-% 7.IRE-7T 4.79E-T7 5.
15.0 8.7CE-5 2.9Z%-% 2.06f-6 Y.14E-6 7.35-7 4,206E-5 5.0%E-6 4. 40E-7  2,75C-7 3,
Fa 1} 6.700-5  2.11£-§ 1.43€-6 7.75E.7 §.40c-7 3.07E-5 4.3%-6 J.27E-7 1.90¢-7 2.
2.0 5.90E-5  1.98L-5  1.33E-6 7,7%E-7  4.900-7 2.A6E-5 A4.GE-6  Z2.9M-7  V.BM-T 2.
25.0 5.35(-5 1.69¢-5 1.09t-6 S.80E-7 4.00F-7 . 2.480-5 3.30C-6 2.3RE-7  1.44f-7 1,
35.0 3.59C-5  1,24£-5  7.55E-7  &.OOE-7  2.70E-7 1.84E-5 2.50L-6 1.9%-7 9.90¢-8 1,
45.0 1.07E-5  1.00E-5 S5.65E-7  3.02E-7  2.07E-7 1.496-5 2.03E-6 1.19(-7  7,35E-8 &
§3.0 2.80E-5 8,30E-6 5.50E-7 2.77E-7  1.85E-7 1.38E-5 - 1.87¢-6 1.06E-7 6.680€-8 7

*These +/Q values replace the ones in Table 2.6-38 to account for gradual change in +/Q values after wind
meander factor is removed.

Ref, (1) AMENDMENT VI Table 26—38A




#E23—-42%

RATIOS OF 50 PERCENTILE »/Q VALUES FROM
TABLE 7.1-1(% 2.3 ~4 03 )T0 THE 50 PERCENTILE
x/Q VALUES FROM TABLE 2.6-38A (%523 —4 1% )

A 4

DISTANCE
(Miles) 0-8 hr 8.24 hr 1-4 day 4-30 day
0.1 3.84 3.87 a.25 250
0.2 3.40 3.92 4.09 2.49
0.3 3.36 3.90 4.28 2.49
0.42 3.39 3.95 .18 "2.32
0.5 3.32 4.01 4.09 2.42
0.6 3.4 3.77 a.12 2.47
0.7 3.29 3.90 - an 2.42
1.0 3.19 4.00 a.05 2.47
1.5 3.16 3.79 4.15 2.39
2.0 3.42 3.86 4.26 2.47
2.5 3.3 3.93 3.86 2.43
3.0 3.50 3.95 4.00 2.49
3.5 3.32 3.91 3.88 2.49
3.0 3.24 3.93 3.88 2.4)

4.5 3.35 3.85 3.94 2.46
5.0 3.3 3.86 3.97 2.42
7.0 3.18 3.86 3.96 2.48
7.5 3.76 72 3.94 2.38
9.0 3.39 3.88 4.15 2.42

10.0 3.25 3.85 a.19 2.45

15.0 3.3 3.98 a.18 2.43

20.0 3.47 3.76 3.01 2.46

21.0 3.34 3.99 4.09 2.49

25.0 3.46 3.89 3.16 2.51

35.0 3.42 4.13 4.19 2.48

45.0 .47 a8 a.22 2.47

50.0 3.48 3.96 4.1 2.61

Ref. (1) AMENDMENT Vi Table 7.1—1A
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SUMMARY OF POTENTIAL WHOLE BODY POPULATION DOSES FROM PLANT ACCIDENTS

Accident Kumber

¥23—-43%

Whote Body Population Dose

ny

CO O 0 0 0O ~N OO h N N b B o W W oWw
. . L[ ] . L] L] ] . L] * - Ll - - . £ . -
U1 B W N e e W =N =N = B W

Minimum Estimate

(Man-rem)
4.74 x 107!
2.51 x 1075
1.00 x 107°
4.08 x 10°
1.36 x 107
3.90 x 10°
4.03 x 10°
9.11 x 1072
5.67 x 1073
4.13 x 1073
4.13 x 107!
1.80 x 1072
2.49 x 1073
2.60 x 107
2.23 x 107
4.77 x 107!
5.63 x 1072
5.09 x 107"

Ref, {1} AMENDMENT Vi Table 7.1—-13

—151—

Maximum Estimate

(yan-rem)
7.77 x 10°
4.10 x 1077
1.64 x 107
6.67 x 10"
2.22 x 170
6.30 x 10"
6.58 x 16
1.49 x 1073
9.26 x 1072
6.76 x 1072
6.76 x 10°
2.96 x 107!
4.06 x 1072
4.26 x 10°
3.64 x 10°
7.85 x 1n°
9.21 x 107
8.34 x 100

.34
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#$23—-44%
ESTIMATED* SODIUM HYDROXIDE RELEASES-FOR REPRESENTATIVE POTENTIAL FIRE ACCIDENTS

Averaqe Peak
Concentration Concentration
Accident No.**  Description Duration {ma/m3) {mg/m3)
4.1 Failure of ex-containment 2 minutes . 1.73 2.54
primary sodium drain pipe
_during maintenance
5.2 Steam generator tube rupture 15 seconds 7.95 -
8.1 Primary sodium in-containment 145 hours 3x 1977 7.3 x 1075
drain tank failure during
maintenance

*Estimated sodium hydroxide levels at the closest Site boundary
**Refer to accident numbering in Section 7.1

Ref, (1) AMENDMENT VI Table 7.2—2




$£23—-45%
AVERAGE ENERGY PER DISINTEGRATION

Beta Gamma
Isotope (Mev) {Mev)
‘H-3 0.006 0
c-14 0.052 0
Na-22 0.182 2.195
Na-24 0.463 4.123
Ne-23 1.460 0.160
Ar-39 0.188 0
Ar-41 0.406 1.280
Mn-54 0.0002] 0.835
Co-58 0.0237 0.977
Co-60 0.105 2.51
Kr-83m 0.036 0.00248
Kr~85m 0.277 0.158
Kr-85 6.230 0.002
Kr-87 1.324 0.793
Kr-88 0.376 1.950
Sr-89 0.488 0.000082
Sr-90 0.182 0.0
Y-90 0.930 0.0
Y-91 0.515 0.0036
Zr-95 0.130 0.725
Nb-95 0.0532 0.765
Ru-103 0.077 0.474
Ru-~106 0.013 0.0
Sh-125 0.335 0.121
Te-129m 0.621 0.0414
Te-129 0.407 0.108
Te-132 0.10 0.216

(Continued)
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#2.3—45% (Continued)

Beta Gamma
Isotope {Mev) {Mev)
[-131 0.197 0.371 .
I-132 0.448 2.40
Xe-131m 0.143 0.02
Xe-133m 0.189 0.042
Xe-133 0.135 0.045
Xe-135m 0.095 0.432
Xe-135 ¢.316 0.247
Xe-138 0.612 1.183
Cs-134 ~ 0.166 1.59
Cs-136 0.139 2.23
Cs-137 0.246 0.563
Ba-140 0..84 0.236
La-140 0.397 2.12
Ce-141 0.315 0.0695
Ce-144 0.101 0.0163
Pr-143 0.310 0.0
Nd-147 0.335 0.122

0.070 0.0

Pm-147

Ref. (1) AMENDMENT VE Table 7.1—2
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®¥23-46%

INHALATION DOSE CONVERSION FACTORS, Fi
rem/Ci Inhaled*

<

Isotope

]
La

Lung Bone Thyroid Whole Eogy
H-3 1.34 x 10° -- 1.34 x 10° 1.36 x 16
Na-22 1.30 x 10° 1.30 x 10° 1.30 x 10% 1.36 x 10°
Na-24 1.69 x 10° 1.69 x 10° 1.69 x 10° 1.69 % 10°
Mn-54 1.75 x 10° -- -- 7.87 x 10°
Co-58 1.16 x 10° - - 2.59 x 10°
Co-60 7.47 x 10° -- - 1.85 x 10°
Sr-89 1.75 x 10° 3.80 x 10° -- 1.09 x 10°
Sr-90 1.20 x 108 1.24 x 107 .- 7.62 x 10°
Y-30 2.12 x 10° 2.61 x 102 -- 7.01 x 16°
Y-91 2.13 x 10° 5.78 x 10 - 1.55 x 10°
Zr-95 2.22 x 10° 1.34 x 10° -- 2.91 x 10°
lb-95 6.32 x 10 1.76 x 10° -- 5.2 v 10°
Ry-103 6.32 x 10° 1.91 x 102 -- 8.23 x 15"
Ru-106 1.18 x 108 8.64 x 10° -- 1.09 x 103
Sb-125 2.75 x 10° 8.26 x 10° 7.34 x 10° 1.66 x 10°
Te-129M 1.45 x 10° 1.22 x 103 4.30 x 19 1.98 x 107
Te-129 2.42 x 10° 6.22 x 1073 4.87 x 1073 1.55 x 10
Te-132 3.60 x 10° 3.25 x 10° 2.37 x 10] 2.02 x 10"
1-131 - 3.15 x 10° 1.49 x 10° 2.56 x 10°
1-132 -- 1.45 x 10° 5.48 x 10° 1.45 x 10°
1-133 -- 1.08 x 10° 3.66 x 10° 5.67 x 10°
1-134 -- 8.06 x 10 2.87 x 10% 7.70 x 107
1-135 -- 3.36 x 1? 1.17 x 10° 3.22 x 10°
Cs-134 1.22 x 10% 4.67 x 10° - .11 x 10°
Cs-136 1.50 x 10° 4.89 x 10° - 1.39 x 10°

{Continued) -
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2.3 —4 6% (Continued)

Isatope Lung Bone | Tnyrotd Whole Cody
Cs-137 9,41 x 103 5.98 x 10° - _ 5.36 x 10"
Bu-140 1.59 x 10° 4.88 x 10° - 3.21 x 10°
La-140 1.70 x i6® 4.30 x 10! .- 5.73 x 10°
Ce-141 4.52 x 10° 2.49 4 10° -- 1.91 » 10°
Ce-144 9.73 x 10° 4.29 x 10° -- 2.30 x 10°
Pr-143 3.51 x 10° 1.17 x 103 -- 5.79 x 10!
Pr-144 1.27 x 10° 3.76 x 1073 -- 1.91 x 107
Nd-147 2.76 x 10 6.59 x 10° -- 4.56 x 10"
Pm-147 6.61 x 10% 8.37 x 14 -- 3.18 « 10°
Pu-238 1.76 x 108 2.69 x 19° - 6.66 x 107
Pu-239 1.67 x 108 3.05 x 12° -- 7.53 x 107
Py-240 1.67 x 108 3.04 x 107 -- 7.53 x 107
Pu-241 1.52 x 10° 6.05 x 10’ -- 1.29 x 10°
Pyu-242 1.59 x 108 2.89 x 10° ~- 7.17 x 107

* From Table C-1, Reg. Guide 1.109

Ref, (1) AMENDMENT VB Table 7.1—3
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23 —47%

POPULATION DISTRIBUTION AND WIND FREQUENCY FOR THE ENE AND NNW SECTORS*

Population Within Radial Interval

Radial Interval ENE NNW
{miles) f = 0.108%* f, = 0.0392%*
0-1 5 0
1-2 5 0
2-3 0 0
3-4 0 0
4-5 0 75
5-10 224 . 1,539
10-20 27,890 3,035
20-30 189,11» 990
30-40 45,135 4,235
40-50 14,180 2,230

*Population distribution is the projected d1str1but10n
for census year 20610

**Refer following table

Ref, (1) AMENDMENT VE Table 7.1—4

—157—




NNEB
NE
ENE

ESE
SE
SSE

—8S8T—

SSW
SW
WSW

TOTAL

ANNUAL JOINT FREQUENCY OF WIND DIRECTIQN AND WIND SPEED FOR
ALL STABILITY CLASSES
CRBRP METEOROLOGICAL TCWER, 33-FOOT LEVEL

WIND SPEED, KNOTg#*

JULY 1, 1975 THROUGH JUNE 30, 1976

0.0-1.3 1.4-2.9 3.0~-4.7 4.8-6.4 6.5-10.0 10.1-16.0 16.1-21.0 21.1-99.0 Total
0.01257 0.0111le 0.00219 0.00046 0.00012 0.00000 0.00000 0.00000 0.02649
0.01089 0.01496 0.00288 0.00058 0.00023 0.00000 0.00000 0.00000 0.02953
0.01939 0.01922 0.01105 0.00288 0.00046 0.00000 0.00000 0.00000 0.05299
0.03578 0.02106 0.01277 0.00598 0.00207 0.00000 0.00000 0.00000 0.07767
0.04536 0.01588 0.00794 0.00322 0.00000 0.00000 0.00000 0.00000 0.07240
0.05912 0.01208 0.00702 0.00115 0.00000 0.00000 0.00000 0.00000 0.07937
0.05780 0.00806 0.00334 0.00058 0.00012 0.00000 0.00000 0.00000 0.06988
0.02513 0.01036 0.00311 0.00058 0.00000 0.00000 0.06Q000 0.00000 0.03917
0.01927 0.00967 0.00426 0.00092 0.00092 0.00000 0.00000 0.00000 0.03503
0.01580 0.01542 0.00990 0.00644 0.00449 0.00035 0.00000 0.00000 0.05239
0.01699 0.03682 0.00337 0.02359 0.01876 0.00173 0.00000 0.00000 0.13126
0.01269 0.03452 0.03441 0.01369 04.00783 0.00115 0.00000 0.00000 0.10428
0.01280 0.01300 0.01289 0.00587 0.00288 0.00012 0.00000 0.00000 0.04756
0.01352 0.01254 0.01530 0.01692 0.01128 0.00046 0.00000 0.00000 0.07002
0.01987 0.01577 0.00852 0.00426 0.00380 0.00000 0.00000 0.00000 0.05220
0.03040 0.02002 0.00610 0.00219 0.00104 0.00000 0.00000 0.00000 0.05974
0.40736 0.27054 0.17503 0.08930 0.05397 0.00380 0.00000 0.00000 1.00000

* 1 knot = 0.515 m/sec, 1 knot = 1.16 mph

Note:

The total freguency of calms for thig stability is 0.01565.
proportionally in the 0.0-1.3 knot wind speed group above.

Calms are distributed

Ref. (1) TABLE 2.6-20



#2.3—48%

MAXIMUM PERMISSIBLE CONCENTRATION IN AIR (MPP )* FOR CONTINUOUS EXPOSURE
TO RADIONUCLIDES RELEASED FROM THE CRBRP GASEOUJ RADWASTE SYQTEM(50)

Whole Body
Isotope (uCi/cc)
-3 3 x 1078
Ne-23 3x 107"
Ar-39 1 <10
Ar-21 4 x 1077
Kr-83m 3 x 1077
Kr-85 3 x 10707
Kr-85m 1x 1078
Kr-87 2 x 1077
Kr-88 2 x 1077
Xe-131m 4 x 108
Xe-133 3 x 10'5**
Xe-133m 3 x 10
Ye-135 1 x 10'6**
Aae-135m 1 x 10

3 x 10”7 -7

Xe-138

*MPC, for soluble compounds

**MPC4 in 10CFR20, Table II, column 1 are based upon a maxi-
mum permissible dose of 1/10 of the occupational exposuvre
levels reported in ICRP- 2(50

*MPC, is calculated from data presented in 10CFR20,
Table 1I, column 1

++sed to calculate Table 5.3A-3( % 2.3 —4 9% )

Ref, (1) AMENDMENT VI Table 53A—2
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$£23—-49%

DOSE CONVERSION FACTORS* FOR EXPOSURE TO RADIOACTIVE
MATERIALS RELEASED FROM THE CRBRP GASEQUS RADWASTE SYSTEM

While Body™* .

Isotope (mrem/yr per pCi/fcc)
H-3 1.7 x 10°
Ne-23 1.7 x 10'0
Ar-39 5.0 x 10]2
Ar-41 1.7 x ’IO]O
Kr-83m 1.7 x 10'0
Kr-8. 1.7 x 10°
Kr-85m 5.0 x 10°
Kr-87 2.5 x 10'0
Kr-88 2.5 x 3010
Xe-131m 1.3 x 10°
Xe-133 1.7 x 10°
Xe-133m 1.7 x 10°
Xe-135 5.0 x 10°
Xe-135m 5.0 x 10'%
Xe-138 1.7 x 1010

*Calculated from data tabulated in Table 5.3A-2, maximum nar-
missible dose (as provided in reference 5) : maximum nerriissible
concentration in air,- MPD (2.3 —48%)
MPC
a

**Except for tritium, dose conversion factors for neble ard in:rt
gases are considered = 0. for inhalation pathway. The values

given represent constants which would be used to calculate ap
external submersion dose.

Ref (1) AMENDMENT VI Table 52A—3
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#$23—-50%

MAXIMUM PERMISSIBLE CONCENTRATION IN WATER, MPC, , FOR CONTINUOUS EXPOSURE
TO RADIONUCLIDES RELEASED FROM THE CRBRP RADWASTE SYsTems(®®)

uCifcc
Isotope Whole Body Bone GI Tract** ?2%5?%? Kidney
H-3 5 x 1072, -- -- .-
Na-22 4 x 107 -- 3x 1073, -
Na-24 4 x 1073 - 2 x 1073, --
51 2 x 107 - 2 x 1072, 1 x 10 2 x 10
Mn-54 8 x 1073 -- 1x 1073, --
Fe-59 2 x 1073 1 x 1072 5 x 1077, -
Co-58 4 x 1073 -- 9 x 1074, -- 7
Co-60  1x 1073 . 3x 107 .- 3% 10
sr-89  7x 107" 1.8 x 104+ 34 197 .-
sr-90 4 x 1078 1.8 x 10°5% 4 5907 -
Y-90 3 x 10! 4 x 10° 2 x 1074, -
Y-91 2 x 10° 3x 107! 3x 1074, .-
Zr-95  1x 10 2 x 10° 6 x 1074, -- 2 x 10
Mb-95 4 x 190 7 x 10 1x1073 - 6 x 10

{Continued)
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%23 —5 0% (Continued)

uCi/cc
_ Thyroid

Isotepe Hhole Body Bone Gl Tract** (adult) Kidney
Mo-99 & x 1073 -- 4 x 10“4: -- 2 x 1073
Ru-103  8x10%  2x107) 8 x 1074, - 3 x 1072
Ru-106 2 x 1072 1x 1072 1 x 1074 - 4 x 1073
Rh-106 NA -- -, - --
Ag-111 x 107! 6 x 107 ax 1074, -- 2 x 107
Sb-125 2 x 1072 2 x 1072 1x1073, 2 x 10! -
Te-129 5 x 107 1 x 100 8 x 1073, 1 x 10° x 107
Te-129m 2 x 1073 3x 1073 2 x 1074, 8 x 107 x 1074
Te-132 5 x 1073 2 x 1072 2 x 107 2 x 107, x 1073
131 2 x10°3 -- 1 x 1072 2 x107°, --
1132 4x 1072, - 4 x 1073 6 x 107 -
Cs-13¢ 9 x 1075, 7 x 107 5 x 1073 -~ 4 x 107
cs-136 9 x 1074, 1 x 1072 8 x 107 .- 3x 107
Cs-137 2 x 107 5 x 1074 8 x 1073, - 5 x 1074
Ba-140 5 x 1073 2 x 1073 2 x 1074, -- 3 x 10°
La-140 2 x 10 2 x 10] 2 x 1074, - --
Ce-141 1 x10] 5 x 10° 9 x107% - 7 x 10°
Ce-148 3 x 107 g x 107 1x107h -- 2 x 167

(Continuéd)
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% 2.3 —5 0% (Continued)

uCi/ce
Thyroid

Isotope Whole Body Bone Gl Tract** (adult) Kidney
Pr-143  1x10 4 x 10° 5 x 1070 -- 5 x 10°
Pr-144 NA - -, -- -
Nd-147 1 x 10! 6 x 107 6 x 107, - 5 x 107
Pn-187 2 x 10° 5 x 107 2 x 1073, - 2 x 100
Eu-155 1 x 10° 8 x 107 2 x 1073, - 7 % 107!
Ta-182 7 x 107 2 x10° 4 x 107 -- 7 x 107!
Pu-238 4 x 107 5x 107°, 3x 1078 -- 3 x 1074
Pu-239 3 x 107 5 x 1075, 3x 1074 -- 2 x 107
Pu-220 3 x 107% 5 x 107, 3x 107 - 2 x 107
Pu-241 2 x 1072 2 x 1073, 1 x 1072 -- 1x 1072
Pu-242 4 x 107 5x 1075 3x 1074 .- 3x 107

*MPCw for soluble compounds

**MPC for insoluble compounds used for all elements except I, Cs and Na. CRBRP
releases of Ip, Cs and Na will be in soluble form only.

+MPCw in 10 CFR 20, Table II, column 2 is based upon a maximum permissible dose
1/10 of the occupational exposure levels reported in ICRP-2(50)




—%9T—

#£2.3—50% (Continued)

++Calculated from data presented in a report by Gamertsfelder, C. C., Statement on
the Selection of as Low as Practicable Design Objectives and Technical Specifications
for the Operation of Light Water Cooled Nuclear Power Reactors, U.S. AEC, Docket
No. RM 50-2, Washington, D, C.

UMPCy presented in 10 CFR 20, Table II, column 2 is based upon a maximum permissible
dose of 1,500 mrem to a child thyroid. "MPC, in above table is from ICRP~2.

NA - Not avajlable.

Ref, (1) AMENDMENT I Table 53A—4




#$23—-513%

WATER BODY WIDTH FACTORS FOR ESTIMATING GAMMA EXPOSURE
FROM CONTAMINATED SEDIMENTC49)

Width Factor Exposure Situation
0.1 Discharge tanal bank
0.2 Riverbank
0.3 Lakeshore
0.5 Nominal ocean site
1.0 Tidal basin
2.0 Crustacea or shellfish

Ref, (1) Table 53A—11
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$23—-52%

ENVIRONMENTAL HALF-LIVES OF RADIOISOTOPES
RELEASED FROM CRBRP RADWASTE SYSTEMS

Environmental Half-Life

Isotope (Days)
H-3 14.0
Na-22 13.4
Na--24 0.6
Ne-23 4.4 x 1074
Ar-39 14.0
Ar-41 0.1
Cr-51 9.3
Mn-54 ) 13.4
Fe-59 1C.7
Co-58 11.7
Co-60 13.9
Kr-83m 0.1
Kr-85 i1.0
Kr-85m 6.2
Kr-87 D.%
Kr-88 0.1
Sr-89 1.1
$r-90 | 14.0
Y-90 2.2
Y-91 11.3
Zr-95 11.5
Nb-95% 14.0
Mo-99 2.3
Ru-103 10.3
Ru-106 13.5
(Continued)
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%$23—52% (Continued)

Environmenta] Half-Life

Isotope {Days)
Rh-106 3.5 x 1074
Ag-111 4.9
Sb-125 13.3
Te-129 | 0.15
Te-129m 9.9
Te-132 2.8
I-13 5.1
1-132 0.1
Xe-131m 6.1
Xe-133 3.3
Xe-133m 1.9
Xe-135 5 .15
Xe-135m 7.1
Xe-138 1.0x1073
Cs-134 13.7
Cs-136 ' 6.9
Cs-137 14.0
Ba-140 6.7
La-140 1.3
Ce-141 9.3
Ce-144 _ 13.3
Pr-143 6.9
Pr-144 0.02
Nd-147 6.2
Pm-147 13.3
Eu-155 13.7
Ta-182 14.0
{Continued)
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£2.3—52% (Continued)

Environmental Half-Life

Isotope (Days)
Pu-238 14.0
Pu-~239 14.0
Pu-240 14.0
Pu-241 14.0
Pu-242 14.0

Ref (1) AMENDMENT N Table 5.3A—6
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$¥$23—-53%

DOSE CONVERSION FACTORS FOR TOTAL BODY AND SKIN EXPOSURE
VIA IMMERSION IN WATER AND SHOREL INE DEPOSIT5(49)

Immersion in Water Shoreline Deposits
Total Body Skin Total Body ‘Skgn
isotope (mrem/hr per pCi/1) {mrem/hr per pCi/m¢}
H-3 0 0 0 0
Na-22 8.0¢10%  4s5x10%  16x10% 1.8« 108
hia-24 7.6x10°°% 93107 2.5x10°% 2.9 x10°8
he-23 NA A NA NA
Aeesn 6.2 x10°W g3 417 0 0
Ar-di 2.4x10°%  3.2x10° o 0
Cr-3l 5.2x10°8 6.4 x 1078 22x107" 2.6 x 1070
Mr-54 1.5 x 1078 1exg® 5.8x107° 6.8 x 102
Fe- .6 2.2x10°  z9x10%  goaxw0?  9.axi0®
Co-58 1.8x10°%  2.3x10°® 7.0x 1070 g.2x 107
Co-56 4.6 x10% 54510 17x10% 20108
Kr-83nm 3.1 x10°7 7.9 x 107% 0 6
Kr-35 4.7 x 107 1.8 x 1077 0 0
Kr-85m 2.8 x 1077 5.1 x 1077 ) 0
Kr-17 2.7x10°% 4.6 x 100 0 0
Kr-38 3.3x10°% 4.1 x 1078 0 0
Y- 4.6 x 107° 5.4 2 107 5.6 x 10073 6.5 (1073
Sr-90 5.4 x 10019 1.5 x 1077 0 0
v-a0 1.2 x 1078 g5 x 1077 2.2x 1072 2.6 x 10717
Yool 9.1 x 107% 5.6 x 1077 2.4 x 1000 2.7 % oH
2r-95 1.5x 10 1.8 x 1078 5.0x 1007 5.8 %159
b-95 1.4 x10°% 1.5 x107° 5.1 x 1077 6.0 x w0
Mn-n9* 4.7 x 1077 9.1 x 1077 1.9x10°7 2.2x10"
{Continued)
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Isotope

Ru-103*
Ru-106*
Rh-106
Ag-111
Sb-125
Te-129
Te-129m*
Te-132
I-131
1-132
Xe-131m
Xe-133
Xe-133m
Xe-13S
Xe-135m
Xe-138
Cs-134
Cs-136
Cs-137
Ba-140
La-140
Ce-141
Ce-144»
Pr-143
Pr-144
Nd-147
Pm-147

£ 2.3 —5 3% (Continued)

Immersion in Water

Total Body Skin
(mrem/hr per pCi/1)
8.9x107  1.1x 108
3.8x1077 1.9 x 1078
NA NA
4.8 x 107 3.8 x 1077
7.8x w7 954107
1.9x 1077 7.0 x 1077
21 x107 7.4 %1077
4.0 x 1077 4.8 x 1077
6.8x 1077 9.3 x 107
4.4x10% 5510
‘6.2_3 1079 5.6 x 1078
5.7x10°8 1.0 x 1077
6.0x 107 1.0 x 1077
a5x107 7.9 x107
7.6x10°7  1.0x 106
2.6x10°%  3.4x10°
2.9x10°%  3.5x 10
5.6 x 1078 4.9 x 1076
1.0x10°% 1.4 %106
a9x107 7.6 x 1077
3.1 x10°%  5.3x 107
1.3x107 2.4 %1077
8.6 x10°8  1.4x 10
1.6 x 1070 2.8 x 1077
5.6 x 1007 1.3 x10°
2.8x1077  s5.0x107
7.5x10°" 1.3 x 1078
(Continued)
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Shoreline Deposits
Total Body Skin
{mrem/hr per pCi/me)

4.2x10? 356x10°
1.8x 1077 1.5 x107?
NA NA
21 x10° 0 1.8x1010
311077 3.5 %1077
7.1x107'0 g4 10710
7.7 x 10710 9.9 x 10710
1.7x16°7 2.0 x 1079
2.8x 1070 3.4 x107°
1.7x108  2.0x 108
0 0
0 0
0 0
0 0
0 0
0 0o
1.2v108 144108
1.5x 1008 1.7 x 1078
4.2x10%  4.9x10°
21 x1070 2.4 x1979
15x 108 1.7 x 1078
5.5x 10710 6.2 x 1070
3.2x 1070 3.7 10710
0 0
2.0x 1070 2.3x10°10
1.0x 1077 1.2 x 1072
0 0




%23 —5 3% (Continued)

Immersion in Water Shgreline Deposits

Total Body Skin Total Body Skin
Isotope {mrem/hr per pCi/1) (mrem/hr per pCi/m2)
Eu-155 NA NA NA NA
Ta-182 NA NA NA NA
Pu-238 1.5 x101% 4.0 x107° 1.3x10°%  1.8x10 "

210 -9 13 12

Pu-239 1.2 x 10 1.7 x 10 7.9 x 10 7.7 x 10
Pu-240 1.4 x 10710 4.0 x 1079 13x10'?2 1.8 x 0V
Pu-ZaT* 6.1 x 1010 9.5y 107! 4.6x10712  6.8x107°
Pu-242 1.0 x 1070 3.6 x 1072 ix107'2 16 x 10V

*Includes contribution from daughter products
NA - Not available

Ref. (1) AMENDMENT ¥ Table 53A~-7
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#$23—-54%

EFFECTIVE HALF-LIVES °°0F RADIOISOTOPES
RELEASED FROM CRSRP RADWASTE SYSTEMS

Effective Half-Life

Isotope {Days }
H-3 12.0
Na-22 11.0
Na-24 NA
Ne-23 NA
Ar-39 NA
Ar-41 NA
Cr-51 ' 26.6
Mn-54 5.6
Fe-59 42.7
Co-58 : 8.4
Co-60 1.9 x 1¢3
Kr-83m NA
Kr-85 NA
Kr-85m NA
Kr-87 NA
Kr-88 KA
Sr-89 50.3
Sr-90 5.7 x 10°
Y-90 2.7
Y-91 58.0
Ir-95 59.0
Nb-95 33.5
Mo-99 1.8
{Continued)
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#23-54% (Continued)

Effective Half-Life

1sotope (Days)
Ru-103 6.2
Ru-106 7.2
Rh-106 7.2
Ag-111 3.0
$b-125 36.0
Te-129 5.1 x 1072
Te-129m 10.0
Te-132 ' 2.9
1-131 3.7
1-132 0.1
Xe-131m NA
Xe-133 NA
Xe-133m NA
Xe-125 NA
Xe-135m NA
Xe-138 NA
Cs-134 65.0
Cs-136 - .o
Cs-137 70.0
Ba-140 4.2
La-140 1.7
Ce-141 ' 30.0
Ce-144 | 1.9 x 102
Pr-143 13.5

. Pr-149 NA
nd-147 1.1
Pme147 3.8 x 10°
Fuc 155 3.0 x 10
Ta-182 76.0

(Continued)
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2.3 —~5 4% (Continued)

Effective Half-Life

Isotope (Days)
Pu-238 2.2 x 10°
Pu-239 6.4 x 10%
Py-240 6.3 x 107
Py-241 4.5 x 10°
4

Pu-242 6.5 x 10

NA - th available

Ref, (1) AMENDMENT VI Table 5.3A—8
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23 —~55%

FRACTION OF INGESTED RADIOISOTOPE RETAINED IN THE WHOLE BODY
OF AN ORGANISM FEEDING ON CONTAMINATED Foop¢50>

Isotope Fraction Retained
H-3 1.0
Na-22 1.0
Na-24 1.0
Ne-23 1.0
Ar-39 1.0
Ar-41 1.0
Cr-51 0.005
Mn-54 0.1
Fe-59 0.013
Co-58 0.3
Co-60 0.3
Kr-83m 1.0
Kr-85 1.0
Kr-85m 1.0
Kr-87 1.9
Kr-88 1.0
Sr-89 0.3
Sr-90 0.3
Y-90 1 x 107}
Y-91 1 x 1078
2r-95 1x10%
Nb-95 1x 1072
Mo-99 0.8
Ru-103 0.03
Ru-106 0.03
Rh-106 0.2
Ag-111 0.01

(Continued)
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2.3 —5 5% (Continued)

Isotope Fraction Retained
Sb-125 0.03
Te-129 0.25
Te-129m 0.25
Te-132 0.25
1-13 1.0
1-132 1.0
fe-13Im 1.0
Ye-133 1.0
Xe-133m 1.0
Xe-135 1.0
Xe-135m 1.0
Xe-138 1.0
Cs-134 1.0
Cs-136 1.0
Cs-137 1.0
Ba-140 0.05
La-140 1x 1078
Ce-141 1 x107¢
Ce-144 1 x 1078
Pr-143 1x 1074
Pr-144 1 x 107%
Nd-147 1 x 1078
Pm-147 i x 1079
Eu-155 1 x 1072
Ta-182 1 x 1074
Pu-238 1 x 1072
Pu-239 1x 1073
Pu-240 1 x 1072
Pu-241 1 x 1072
Pu-242 1x107°

Ref, (1) AMENDMENT N Table 5.3A—0
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®23—56%
EFFECTIVE ABSORBED BETA AND GAMMA ENERGIES IN FINITE VOLUMES OF MUSCLE TISSuc(49)

—LLT—

MeV/dis

Effective Radius”

(em) 1.4 2.0 3.0 5.0 7.0 10.0 20.0 30.0
Isotope
H-3 0.0) 0.00 0.0 0.0 0.01 0.00 0.01 0.01
Na-22 0.28¢ 0.325 0.387 0.507 0.619 0.775 1.20 1.51
Na-24 0.712 0.771 0.868 1.05 1.23 .48 2.19 2.74
Ne-23 P -- -- NA -- .- -- -
Ar-39 0.194 0.194 0.194 0.194 0.194 3.194 0.194 0.194
Ar-41 0.519 0.541 0.576 0.642 0.705 0.793 1.04 1.22
Cr-51 0.00222  0.00276  0.0u363 € 00628  0.03685  0.00901  0.0149 0.0191
Mn-54 0.036:  0.0514  0.0758  0.122 0.166 0.227 0.392 0.512
Fe-59 0.171 0.191 0.224 0.286 0.346 5.428 0.655 0 24
To-58 — T T 70,0728 0.0905  0.119 0.174 0.226 7.297 0.492 0.633
Co-60 0.195 0.237 0.306 0.437 0.560 0.732 1.21 1.56
Kr-83m 0.043¢  0.0438°  0.0438  0.0438  0.0438  3.0438 0.0438 0.0438
Kr-85 0.224 0.224 0.224 0.224 0.224 0.225 0.225 0.225
Kr-85m 0.245 0.248 0.252 0.260 0.268 9.279 0.309 0.331
Kr-87 1.21 1.24 1.27 1.34 1.41 1.50 1.77 1.97
Kr-88 0.449 0.475 0.517 0.599 0.677 3.786 }.09 1.33
Sr-89 0.562 0.564 0.564 0.564 0.564 2.564 0.564 0.564

(Continued)'
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#23—-56% {Continued)

MeV/dis
Effective Radius*

{cm} i.4 2.0 3.0 5.0 7.0 10.0 20.0 30.0
Sr-90 1.14 1.14 1.14 1.13 1.14 1.14 1.13 1.14
Y-90 0.939 0.238 0.939 0.939 0.939 0.939 0.939 0.939
Y-91 0.590 0.590 0.591 0.591 0.591 0.59] 0.592 0.592
2Ir-95% 0.227 0.254 0.297 0.380 0.458 0.565 0.857 1.07
Kb-95 0.0767 0.0906 0.113 0.156 0.197 0.253 0.405 0.515
Mo-99*= 0.419 0.423 0.430 0.444 0.457 0.475 0.524 0.561
Ru-103** 0.116 0.125 0.140 0.168 0.194 0.230 0.328 0.399
Ru-106%* 1.44 1.44 1.45 1.46 1.47 1.49 1.53 1.56
Rh-106 - -- -- NA -- -- - --
Ag-111 0.361 0.362 0.362 0.364 0.365 0.367 0.372 0.376
Sh-125 0.105 0.113 0.126 0.156 0.173 0.205 0.291 0.353
Te-129 0.535 0.538 0.541 0,548 0.555 0.563 0.585 0.601
Te-120m** 0.599 0.601 0.605 0.6812 0.619 0.627 0.651 0.667
Te-132 0.121 0.125 0.131  0.143 0.154 0.169 0.21 0.242
1-131 0.206 0.213 0.224 0.245 0.266 0.293 0.3560 0.422
1-132 0.581 0.624 0.693 0.826 0.950 1.12 1.59 1.94
Xe-131m 0.136 0.136 0.136 0.137 0.137 0.137 0.138 0.139
Xe-133 0.137 0.137 0.138 0.140 0.141 0.143 0.148 0.152
Xe-133m 0.176 0.177 0.178 0.180 0.182 0.184 0.1 0.196
Xe-135 0.330 0.335 0.342 0.355 0.368 0.386 0.434 0.459

0.118 0.126 0.139 0.163 0.186 0.217 0.302 0.363

Xe~135m

(Continued}
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#$2.3—-56% (Continued)
. MeV/dis

Effective Rau:!'lus“r

(em) 1.4 2.0 3.0 5.0 7.0 10,0 20.0 30.0
Xe-138 0.505 0.527 0.562 0.630 0.694 0.784 1.04 1.23
Cs-134 0.230 0.259 0.306 0.396 0.480 °  0.596 0.913 1.14
Cs-136 0.233 0.273 0.337 0.458 0.573 0.732 1.7 1.49
Cs-137 0.257 0.267 0.284 0.316  0.346 0.388 0.509 0.582
Ba-140 0.315 0.320 0.323 0.343 0.357 0.376 0.428 0.465
La-140 0.698 0.73¢ - 0.793 0.907 1.0 .16 1.58 1.89
Ce-141 0.173 0.174 0.175 0.179 0.182 0.187 0.199 0.209
Ce-144"" .32 1.3 .32 1.33 1.33 1.33 1.34 1.35
Pre143 0.314 0.314 0.314 0.314 0.314 0.314 0.314 0.314
Pr-144 123 1.23 1.23 1.2 1.24 1.24 1.24 1.25
Nd-147 0.257 0.259 0.264 0.272 0.280 0.291 0.320 0.342
Pm-147 0.0620  0.0620  0.0620  0.0620  0.0620  0.0620 0.0620 0.0620
Eu-155 - - .- NA .- -- -- -
Ta-182 - -- -- NA - - -- .
Pu-238 35.0 55.0 55.0 55.0 55,0 55.0 55.0 5.0
Pu-239 51,5 51.5 . 51.5 51.5 §1.5 51.5 51.5 51.5
Pu-240 51.6 £1.6 51.6 51.6 51.6 51.6 51.6 51.6
Py-24]1% 0..2636  0.00636  0.00636  0.00636  0.00636  0.00636  0.00635  0.00636
Pu-242 - 48.9 48.9 48.9 48.9 48.9 48.9 48.9 48.9

*Effective adius may be calculated from the mass of the organism using the following relationship:

ER = 10.0 M0'2925]6 where: ER = effective radius, ¢m

M = mass of the organism, kg
**Includes contribution from daughter products
NA - Not available
Ref (1) AMENDMENT § Table 53A—10
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¥3.2—-1%

General view about the relevant parameters of thermal
lecad and the resulting conditions for the cooling water
inlet '

Parameter Conditions

max. summer temperature

T < 28°C
TSu max su max
max. winter temperature Ty
-6° ‘
T ) Twi max ¢ 5-=6°C

wi max

temperature difference 3
At <3K, only in approved

in the river At exceptions < 5K

max. temperature of the no general regulations

cooling water (spec. case studies neces-

sary)
anges in the yea ' ' .

chang n yearly no general regulations

temperature course ! (spec. case studies neces-
sary)

Water losses no general regulations

* (spec. case studies neces-
sary)

concerned water type no general regulations
(spec. case studies neces-

(fish region, pre~load of

organic and toxic substances) sary)

Interference with the or- substitution of the 0, used,
. _ ' by the heating of the water

ganic pre-load of the water by artificial ventilation |

(influence of the O,-content)

Ref, (I} Table 6
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6
#32-2% Activity Inventory in Primary Sodium Coolant

Type Nuclide Activity (Ci)

Activation Products Na-22 3.5 x 102
Na-24 2.0 x 107

_Fission Products I-131 2,1 x 109
I-133 9.4 x 10%
Cs-134 3.8 x 10°
Cs-137 - - 6.4 x 10°

’

Corrosion Products Mn-54 1.9 x II.C)‘3
Co-58 3.9 x 10°
Co-60 3,0 x 102

Ref. (1) Table 1
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£32-3% Activity in Argon Cover Gas

Type

Fission Products

Activation Products

Nuclide

Xe-133
Xe-135
I-131
I-133
Cs-134
Cs-137

Na-22
Na-24
Ar-41

—184—"

63,69

Activity (Ci)

4.2 X
9.6 x
3.5 x
1.6 x
4,8 x
8.0 x

3.2 x
1.2 x
l.1 x

Ref, (1)

10°
104
10-2
10™2
107
10

10™3
10t

Table 2




#32—-4% Activity Released to the Env ironment
During Normal Operation - Airborne@%@@

Nuclide Release (Ci/a)

Xe-133 . 6.0 x 10%
Xe-135 ' 2.1 x 10%
Ar-41 6.4 x 10°
Kr-85 3.9 x 10°
I-131 3.8 x 1073
I-133 5.0 x 10™%
Cs-134 4,6 x 107°
Cs-137 7.7 x 107°

Ref (I Table 3
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 #32-5% Activity Released to the Environment
During Normal Operation - Liquid Wasteﬁg

Nuclide Releage (Ci/a)
Co-58 0.1
Co~-60 0,1
I-131 ' 1.8
Cs-134 ' 0.1
Cs-137 0.2
Other 0.2
Total ’ 2.5

Ref. {11} Table 4
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®£32~-6%

Total Activity of Noble-Gas and Iodine Isotopes

During Operation of a 1000-MW{e) LMFBR

Accumulated yield

(fast fission),%

Saturated
isotope activity, C1  pajf-1ife 239py 238 py XX
asflyy. 7.016 x 10° 1.86 hr 0.350 0.412
8 5T 1.301 x 107 4.4 hr 0.642 0.811
85Ky 2.4 x 10° 10.76 years 0.142 0.173
8 7kr 2.250 x 107 76 min 1.108 1.416
B8Ry 2,759 x 107 2.79 hr 1.368 1.677
89Kr 3.585 x 107 3.18 min 1.653 3.010
131y 4.822 x 10° 11.96 days 0.025 0.022
133lye 3.785 x 10° 2.26 days 0.195 0.181
133%e 1.328 x 10° 5.27 days 6.824 6.471
IEELL 3.459 x 107 15.7 min 1.902 0.852
185%e 1.416 x 10°® 9.16 hr 7.447 5.748
137%e 1.138 x 10° 3.82 min 5.785 5.951
138xe 7.828 x 107 14.2 min 3.709 5.908
1297 1.7% 1.6 x 107 years 0.922 0.653
1317 8.086 x 107 8.065 days 4,196 3.662
13271 1.050 x 10°® 2.284 hr 5.366 5.300
1331 1.327 x 108 20.8 hr 6.817 6.471
134y 1.392 x 10° 52,3 min 7.186 6.553
1357 1.217 x 10®° 6.7 hr 6.290 5.673

* Approximate values in the reactor [1000~MW(e) GE design]

at shutdown for refueling.

ok REE; PUOBRELEDbN S0

—-187—

Ref, (4) Table 10




#83.2-73%& Estimates of Activated Corrosion Products in the Primary System of a
1000-MW{e) LMFBR After 30 Years of Operation®

", S

Contribution to the primary system activity, Ci

Total Primary

Formation Axial Gas Radial system
Isotope  reaction Taé Core blanket Plenum blanket activity
60co MY 5.24 years 1,400t 9,300t 6,600% 2,200% 20,000
NsD 1,000 '
58¢co NsP 71 days 20,000 2,800 300 400 23,000
| 5% Mn n,D 313 days 16,000 2,400 300 19,000
- S%pe nsY 45 days 26,000 # * : >26,000
T 5%Fe ny Y 2.4 years 300 500 300 1,000
' Slop n,Y 28 days 2,500 2,800 1,800 7,000
Ty 0 200
182my 800 3,200 2,400 6,000

7, Y

115 days

* A1l values are based on stoichiometric corrosion, assuming 316 stainless steel.
+ Based on only 0.02 wt$ cobalt in stainless steel.

¥ Cross sectlons were unavalilable for the soft spectra in these regions. It is expected
Fe generation from the (n,Y) reaction would be higher outsmde of the core than
The calculation was not pursued further, however, because °°Fe decays only by

that the

ingide.

electron capture so that the

*Fe activity is of little importance.

Ref, (4} Table 14




¥ 32—8%

Environmental aspects by

64

producing 1 MW(e} annual

coal fired oil fired ) _
facility facility SNR 300 remarks
' (3)T 8 B -
CO,-CO impact (3)T 10 10 -
S0 _NO_ impact T 160 75 -
X X %
dust impact T 5 0,7 -
krypton im-
pact Cci - - 1.3
other noble E;ig::al
gases Cci - - 240
combustion-
air _ (6}m® 29 29 -
other waste
gases {6)m’ 180 000 73 000 -
50, concen-
tration PPM 0,3 _ 0,3 - MAK:S ppm
NO, concen—
tration PPM 2 g 2 - MAK:5 ppm
Kr 85 con- .
centration Ci/m® - - 3(~9) MZK:9(-6)Ci/u?
_ (40 B/W)
¥e 133 con~ ' _ ~
centration ci/m? - _ - 5(~7) MZK: 9 (-6)Ci/m’
Do ' (40 H/W)
wasté heat
{cooling water) (10)kecal i,t 1,1 1,2 operation with
cooliné water fresh water and equal
requirement {6)m? 1,3 1,3 1,4 plant -efficiency
Ra 226/Ra 228 ci 1(-4) - - MZK:3(-11)Ci/m’
(40 B/W)

Ref,(1l) Table 8
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$3.2-9% Annual Amounts of Fuel Cycle Waste
: SNR-300 Class Fast Reactor * 6%

Reprocessing Plant:

High~level solid waste:
Cladding.hulls:

Other solids:

Fuel Fabriecation Plant

Pu-contaminated waste

(m3/a)
(kg/a)

(m/a)
(kg/a)

(m3/2)
(kg/a)

(m3/a)

1.5
3,000.

4,
18,000,

30 o - 200 o
50,000, - 100,000,

200,

Ref. () Tabie 5

* Assumed full-power operation after completion

of demonstration period,
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$33—-1%

General view about the relevant parameters of thermal

load and the resulting conditions for the cooling water

inlet
Parameter Conditions
max. summer temperature
T < 28°C
Tsu max 5u max
max. winter temperature ;
Lo
Twi max < 3-6°C

II'wi max

témperature difference
in the river st

4t <3K, only in approved
exceptions < 5K

max. temperature of the

cooling water

no general regulations

{spec. case studies neces-

sary)

changes in the yearly
temperature course

' (spec. case studies neces-

no general regulations

sary)

Water losses

no general regulations
{(spec. case studies neces-
sary) :

qodcerned water type
(fish region, pre-load of

organic and toxic substances)

no general regulations
(spec. case studies neces-
sary)

Interference with the or-
ganic pre-load of the water

(influence of the 0,-content}

substitution of the 0, used,
by the heating of the water,
by artificial ventilation |

—1%1—

Ref (1) Table 6




#33—2%

Annual Costs for 1000 MW(e) Energy System, 1990
Jtem Coal PWR LFMBR

Occupational health
Occupational accident
(MDL) 2400 490 65
Occupational health
{MDL) 0 240 200
Occupational genetic .
(MDL) unevaluated 920 900
Public health
Public (routine re- - 3'
leases) (MDL) (18-60)x10 110 110
Public (accidental ‘
releases) (MDL) unevaluated unevaluated | wnevaluated
Public (transportation 3 .
accidents) (MDL) (6~18)x10 30 35
Environmeﬁt
Therﬁal diﬁcharge
damage (10" $) 0.7 1.0 0.8
Pollutant effect 6
(vegetation) $2x10 small small
Social.
Perceived risk-
terrorism small moderate large
Perceived risk-
waste disposal small large large
Impact life style unevaluated unevaluated | unevaluated
National security unevaluated unevaluated : unevaluated

—192—
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$£3.3— 3%

Environmental aspects by producing 1

MW (e) annual

coal fired oil fired
facility facility SNR 300 remarks
0, use {3)T 8 '8 -
CO, ~CO impact (3)T 10 i0 -
SOxNOx impact T 1160 75 - \
dudt impact T 5 0,7 -
krypton im—
pact Ci - - 1.3
other noble ﬁ:iﬁ:;al
gases ci - - 240
combﬁstionﬂ
air {6)m’ 29 29 . -
other waste
‘gases (6)m® © 180 000 73 000 -
50, concen-
tration PPM 0,3 0,3 - MAK:5 ppm
NO, concen-
tration PPM 2 ! 2 - MAK:5 ppm
Kr B85 con-
centration ci/m? - - 3(-9) MZK:9 (-6}Ci/m®
(40 85/W)
Xe 133 con~- . :
centration ci/m? - - 5(-7} MZK: 9{-6)Ci/m’
(40 H/W)
waste heat _ ‘
{cooling water) (10)kcal 1,1 1,1 1,2 operation with
cooiing water : fresh water and equal
£
requirement (6)m? 1,3 1,3 1,4 plant efficiency
Ra 226/Ra 228 Ci 1(~4) - - MZK: 3 (~11)Ci/w’

(40 H/W)

-
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$83—4% Activity Released to the Environment
During Normal Operation - Airborne 369

Nuclide Release (Ci/a)

Xe-133 6.0 x 10%
Xe-135 2,1 x 10%
Ar-41 6.4 x 10°
Kr-85 3.9 x 102
I-131 3.8 x 1073
I-133 5,0 x 107%
Cs-134 4.6 x 1079
Cs~137 7.7 % 1079

Ref.{ll Table 3
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$#3.3 -5% Annual Dose to Man from Airborne and Liquid
Releases Due to Normal Operation of SNR-BOO@Q
(stack height 100 m)

Critical Organ Annual Dosge Distance from Stack
' {mrem/a) (m)

whole body _ 2.8 100

lens ' 006 800

thyroid :

(pasture-cow-milk path) 0,3 | 800

lung {inhalation) 5.0 x 107 800

’ Ref (I} Table 9
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.

$£33—6% Activity Released to the Environment
During Normal Operation - Liquid Waste®

Nuelide - Release (Ci/a)
Co-58 0.1
Co-60 C.1l
I-131 1.8
Cs-134 ' 0.1
Cs-137 ' 0.2
Other 0.2
TOtal f 2.5

Ref, (1) Table 4
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#£41—18 CRBRP-ER v—xe+ 2—a5tH(Fl®)
1. [ERFEDTORSEEWEBE ( BOP LY OH~ 3 KEHIEER <)
1) #-5—HAP~ORAE 1 |
al FP XeRUKroRLEDH (cf. £2.2—-8%)
I=~K:FF+P+EF« YLD+ 4, 37x10"
2t I ! FPPONA—#HAB~OMAE (Ci/sec)
K | #28%% (31x10'% fission/MW. sec)
FF ¢ ErF:—reRHOoRAC Y CRET LIZBORERBECH T84
/ (001 ZREEE T2 ) MERHE
P ¢ @EW&BES (975 MWt )
EF : FPOMMESvF 28~0%%H%E (Kayser Model £ ]
YLD : FPOPu—239mBEMSRICT 5 RFREK
1 FPOMBEK(sec ')
b} WAHKRECH ( Ar—39, Ar—41, Ne—23) RUH— 3
LTOoXNTFHRINSD,
I = 3 Noegeg(r)Vo(r) «2,/37%x10"
T T I  HHBEEIHO S ~—H2~OHREAE( Cisec )
No . EHZORFEMEE (atmon®)
BT ES ( 1 om?)
) I HEFER(n/m?esec), [DOT-ITEE)
Volr} ¢ BREr ROBER (n®)
T BEBRSEEEER ( sec )
r ¢ BEREZTRLTRZE
(2 BA—HROL v} Y RUBE  (chfB22-18%K)

a

I
I =
& /Z+-F.‘F/Vg
Ig
Cg=
Vg
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CTT Ig : FPOIS—HRFbg4=rby (Cf)

Cg ¢ FPOHh-—pabpltgg ( Cison®)

1
2

FPPOH —H2P~DIRAZE (Ci/sec)
FPOBEESR ( sec ')

Vg | #o—HxoMERK(m®)

F Vgt # 5= 20— 258 ( sec 1)
& o MIEBEIEREK
(3) ESEHEME O KM H Rg (cf#2.2—19 205%)
4 Ny My—afl, RAPSMEBHRO -y 77—~y Fyv—afl, 1RIBEESE0HH,
BURAPS & CAPSEEHRD 4@ ORI %T EE,

—At Cg —Atz2 Ls Ls 1
= ¥ Lo d e Cegx + Cg (Lu+—) X—=—
Rg= Cg xLiyede DFg, X Lz‘ X e +Cg DFg, g (L DFgl) DFg,

F.P®J’iﬁﬁfu$ (Ci/ sec)
Cg ¢ FPO»—#=xplE (Ci, m?)

zZT Rg

Li ¢ FPO~yVer—niBEZE(Ci  sec)

L: ¢ FPOAw7y—Fev—aBHEE(Ci sec)

Ls ¢+ FPO1RAEES, BBRE(Cisec)

L« ¢ FPORAPSEMZE(Ci, sec)

Ls FP@CAPS??%&%(Ci/sec)

DFg;: FPRGTH5RAPS OBIRE

DFg,: FPEWTHCAPSOBRRRE

t1 2 Ny Ne v—allEThbr—n Fs Ty FEEMB( sec)

te 2 Sy TZr—Ferv—alEFFhF—rFeTy 7EEH( sec)

R FPOMBER (1 sec)

(4 F—=z
o BMBPARMEE FR= 0001 (0.1%)
o MHEEME t = 14 ( fg#n )
°© HAOEMEM  Vg= 115%x10 m®
0 A= HEHE EF /Vg=6.14 1 //day
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o HZMAWMORME on/min

Li=0.012, L2=.7’L8=1 y Li+Ls=1
o RRRH, WeERME BEOEE (. E22-17,18%)
°© H-33&WMAEIN 5

2. BUEFEYT OB ERE L (BOP LY OH-3 KPR K )
1) 1%&BRFF~ORAE I
a) FP & #2x%B{FP

I=KoeFFePoEFos YLD /3.7x10 "

ceT 13

FPO 1 RIGHAMP~ORAZE ( Cisec)

K, FF, P, EF, YLD, 2 & 1 )& o v LtFALTH 2,

b} Pu

i=¢f°nf-FF-SF-x-L/&7x10W;

c)BELERY

I= 3 No+0e$(r)+S(r) *CR(r)./37%x10"°

d) *ofEWwE

I= SNoroed(r)eVolr)ed 37x10" J
r

T 1 .
- ¢f:
nf o

r o

-~

r TRERENLAR

(Na—22,24,H—3)

BEAEHED 1 REEHF~OWAZE ( Ci/sec)
Pu® k%% (atm/om® esec)

I 02 5 DR R A 2

WA R W o2

BHERE S OERRMBER (m?)

Pu R4 T © FE t ( BT EH)

HRE RDTHRE
BHBRORTBHEE ( atm/om’)

B ER (1, om®)

PHFHE (n m%esec), (DOT— U CEE)
B r o BUER (m®)

BaRE (m, sec), (NaDRE, HESOBM )
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Volr): IR r WO BH (on)
Al BMHEMEOBREES (sec )
(FE) H-38%BAET 3,
(2) 1RHAFFOA >~ + VEBEE (cf.F22—238)

I -
;{'(1_9 Xt)"?n

Iw =
( LXEH- 30BECEMRTL %\no )
Cw = Iw W

2T Iw ! MHEWED 1KEHHPA <> by (Ci)
Cw . HHEEWEC 1 REXNHPBRE (Ci/g)
W I IR%HFEE (7.1x10%z Na)
T P EREAUDEO I RSANPCEENAEE (cf. £22-228)
BFFEERE  ( sec)
I BHEWEO 1 RAMEF~OMAE ( Ci/ sec)
A BEEWHOBBEEH (sec 1Y)
(3) 1&%H%W%W%Kﬁ%?54y&ybu

t

Is == (1— e ™ y.pg
(EREH- 30BAREHEIL o )
TCT Is @ HEUEWHO I RSARBBHNBECAETES <>+ Y (Ci)
7s | EMBHEDEO IXRFBBCAETLLUE (cf. 2.2 -2 25K )
t ¢ BFFEEEMN (sec)
I BHE®HO 1 kEAHT~OHRAK ( Ci/sec)
VS H%&%E@%ﬁ%ﬁ(sm_U
(4) %@%%%Mﬁ%ﬁk%&ﬁﬁ (cf. 82.2~9%)
al) EVv~<rBEEYNER
. Cwi =CwxLnQ,
czT Cwil BUEEWLEREL -~ RAEWEORARE (Ci/m®)
Cw ! HBHUEDHO 1 kAT oBE (Ci/g)
Ln ¢ NalBWE (g (Na)/ sec) « 351ib/yr




(5)

z

Qi .

Cw: =

€T Cwal
Is &
g
Qe :

HHEERWABREANRE (m®,/ sec) «31x10%gal /yr

b) v BEEYMEE

I SOﬁ/Qzl
BREREYOBERF V<2 REEDE O HARE (Ci /m®)

BHEEDHO 1 RKISHRBEBENBCHE T4 v~ 1) (Ci)

WHE (1, sec) « 04/ (365%X24x3600)

PEE KT & (Gma/sec )« 37% 104ga1/y

Bt E okl (cf. BE22—-26%)

a)

z

(o]
<

Q

v <~

Bw: =

T Rw ¢
Cwi d

DFw:

Q4_3

PR MaZE
g R ]

Cwi . Q1

DFw Qs
BHRBEEDMEZRE Y v RAEHEORMBE (Ci/ m?)

KBS TR R K v ~ 1 S E O A ( C i om® )
B REBLAEIC I BB AR B

H— 31, flx10°

BEREDAERTANE  (m®/ sec)

BRARE (3x10"m®/ sec)
Cwe | _Qu
DFw Qs

WA BE FEMIILTE vk v < A B M O BB (Ci s en®)
HHEREMRBRT UV~ BB OMARE ( Ci/m®)
e 5 BLEIC X B B AR B

FERAEE (3% 10 m® sec)
HKBRBERIR (m® / sec ) — 4000 gal/yr

FF = 0001 (0.1%)

I

304 (Puld 154)

t

Pu @ s R E $f = 9.71x10" atm/en®e sec
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£41—-3%K

TYPICAL FISSION-PRODUCT INVENTORIES OF

LWR AND LMFBR REACTORS (CURIES)

Isotope 1000-MWe TWR . 1000-MWe ILMFBR
Kr-85 1.1 x 105 5.7 x 10°
Sr-90 8.0 x 10° 3.2 x 10°
Nb-95 1.3 x 108 1.0 x 108
I -129 0.25
I- 131 8.0 x 107 7.0 x 107
Xe-133 .6 x 108 1.2 x 108
Cs-137 1.1 x 106 8.5 x 10°
Ba-140 1.5 x 10°8 1.1 x 10°%

Ref. {4 TABLE 4.2.—1 2

W41 —4% LOOOMWe BBAIFHR®D

U FYoADRESE
%t D
FUF A R DT (Ci/yr)
T EEKXHE
PWR BWR
= L (0.1 %
, BB ( G693 40 40
HEAICAB EBE)
IR7=2C S 560 -
Y F o ARG 17 -
BEKEZERDG 10 10
=t : 627 50
Ref (16) £ 4635
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#4.1—5% Estimated Tritium Production Rates
in a 1000-MwW(e) LMFBR

Production rate,

Source Ci/year

Ternary fission 20,000
B4C control rods (shim and safety)

105(n, )20 7,000

"Li(n,nt Yo 2,500
Lithium contamination [°Li(n,%)a]

In fuel (20 ppM Li in fuel) 4,000

In sodium (5 ppM Li in Na) 100

Total n30,000
Ref. (4) TABLE 1 3

F4a1l—6F Gaseous Effluent Activities from LWRs and

Phenix Fast Reactor

Gaseous Effluent

Discharges (Ci/GWe.y)

Current LWRs

Component Phenix
Range Mean
Noble Gases 10° - 10" 6x10%| 1.6x10%
Aerosols (Beta) 10™ - 5x10 ™2 2x10°4 1.3x10°%

' (Alpha) - - | ¢4 =x10°°
Todine-131 1072 - 6x1072 5x1073 2 x10 3
Tritium 10 - 40 30 70

Ref, {9 TABLE C. 1.2
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Fa1—7% Comparison of FBR and LWR Radionuclide
Gaseous Effluents (data as calculated)
Release (Ci/GWe.yr)

Radionuclide LMFBR LWR (BWR)
Xe-131m a 1.6 x 10!
Xe-133 1.4 x 10! 2.5 x 10°
Xe-135m a 5.7 x 10°
Xe-135 3.1 x 10! 8.5 x 10°
Xe-138 a 1.1 x 10°®
Kr-85m 3.1 x 10! 1.2 x 102
Kr-85 9.7 x 102 2.4 x 102
Kr-87 a 1.1 x 102
Kr-88 1.7 x 10! 1.9 x 102
Ne-23 5.7 x 10° b

Ar-39 4,0 x 10° b

Ar-41 a 1.9 % 10!
H-3 8.8 x 10° 6.1 x 10!
Cc-14 c 7.4 x 10°

a) Radionuclides released in amounts less than 1.0
Ci/GWe.year for noble gases are considered negligible
and are not listed.

b) Not applicable for IWR's.

c) Not reported in "Radiocactive Materials Released from
Nuclear Power Plants" - NUREG~0139 (1976).

Ref. (15 TABLE C. 1.3
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H42—15%

MAXTMUM INTERNAL WHOLE BODY DOSE RECEIVED BY AN INDIVIDUAL
VIA EXPOSURE TO CRBRP GASEOUS EFFLUENTS

Location of x/4 Dose
Pathway Exposure _(sec/m3) _(mrem/yr)

Inhalation Near side of river 5.0 x 1072 8.4 x 1073

2,500 feet NW of

the Plant
Ingestion of Closest dairy cow, 4.67 x 10 4.4 x 107!
milk 2 miles, WKW
Ingestion of leafy Closest home garden, 9.69 x 107 3.5 x 1077
vegetables 0.6 mile, SSHW
Ingestion of beef  Closest forage area 1.88 x 107 7.4 x 1072

: 0.3 mile, S

Total 5.6 x 107!

Ref (1} AMENDMENT VI TABLE 53—1
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Fa2—2FK

SUMMARY OF VARIABLES USED IN RADIOLOGICAL DOSE EVALUATIONS
WHICH ARE NOT SPECIFIC TG THE CRBRP

VYariable

Ingestion of

VDW

YC

TGS

VoL

TLY

TOL

FLI

FA

Description

Deposition velocity of
isotope over water

Yield per unit of cul-
tivated land area for
leafy vegetables

Total acreage of leafy
vegecable crops under
cultivation within a
50-mile radius of the
CRBRP

Growing season of
leafy vegetables

Deposition velocity
of isotope over land

Total daily intake cf
leafy vegetables

Elapsed time between
harvest and ingestion

Weathering half-life
of isotopes on leafy
vegetables

%

Measurement

{52)

Noble gases, 0.5 x 1077 cm/sec

H-3, 5 cm/sec (53,54)

1.5 kg/m? (55)

434 acres

3 months(49)

Noble gases, 0.5 x 10”/ em/sec (52)

H-3, 1.4 cm/sec(51)

0.2 kg/day(49)for an individual
or an average population

7 days(56)

14 days (55,57

Fractional retention 0.1(56)
of isotope on vegeta-
tion leaves

. (49)
Average fraction of the 0.25
ground surface covered
bv leafy vegetables

(Continued)
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#ga2—2%K

Variable Description Measurement
FRI Transfer coefficient tlement CoeffiCient(55'58)
for soil to plant via Fe 7.5 x 10-4
reots Sre 3.2 x 107
Ru 3.8 x 103
Cs 1.9 x 10-2
\ Ce 7.5 x 10-4
Py 1.0 x 10-4
FSI Fraction of isotope 0.75(49)
which reaches soil
R Rate of ingestion of Rabbit, 100 g!day(ss)
vegetation
Ingestion of
Beef _____..
G Effective grazing area 20-80 mZ/day(59162)
of cattle (45 m2/day used
SUMFT, Total cumulative frac- 2 x 1073/kg for H-3 (3%

tion of isotope trans-
ferred per kg of beef

Total daily human
intake of beef

0.2/kg for Cs'(60)
0.05/kg for Sr'(60)

0.04 kg/day for an individ-
ual (55)

0.74 kg/day for an average
population(63)
TDB ~ Elapsed time between 20 days'(®®
butchering and ingestion

Ingestion of
Aguatic_Foods

GF Rate of ingestion of 50 g/day - freshwater fish
: aquatic food for man (max. for adult) (49)
P Rate of ingestion of pucks, surface feeding -

aguatic foods for biota 100 g/day of plants{sl)

other than man

Ducks, diving - 100 g/day
of fish(s1)
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Yariable

MS

TIM

Exposure Via
Above-Water
Activities

- - -

TAW

w42—23%.

Description

Average mass of organ-
ism feeding on aquatic
food

Elapsed time between
release and ingestion

Average effective
radius of organisms
feeding on aquatic
food

Average mass of
aquatic organism

Average effective
radius of aquatic
organism

Time spent immersed
in effluent water

Time spent in above
water activities

—212—

Measurement

Mink - 50 g/day of fish and
50 g/day if invertebrates(6l)

Duc&s -1 ka(49'6l)
Mink - 1 kg®%
Muskrat - 1 kg(49)
Raccoon - 12 kg(49)
Heron - 4.6 kg (49)

0.5 days

(49
(6l)
(61)
(49)

Raccoon - 14 cm(49)
Heron - 11-cm(49)
(e1)

Ducks - 5 cm
Mink - 10 cm
Rabbit - 10 cm
Muskrat - 6 cm

Fish - 1 kg

Invertebrates - 0.005 kg (61)

Plant - 0.005 kg ‘1)

Fish - 10 cm o0

Invertebrates - 2 cm
Plant - 2 cm {61)

(61)

100 hr/yr (49)

Boating - 100 hr/yr (49)

Shoreline activities -
500 hr/yr (49)




Fa2—2F%

Variable Jdescription Measurement
SUMFT Accumylative fractional 2.0 x 10-2/1 for H-3(5%)

intake if isotope per

titer which is trans-

ferred to the milk

each day *

Ref, (11 AMENDMENT VI TABLE 53A—13
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Total Body
Gamma

"Total Skin

Whole Body
Internal

Bone
Gl Tract

Thyroid
(Adult)

Kidney

B4.2—3F%

DOSE RATES RECEIVED BY AN INDIVIDUAL VIA
EXPOSURE TO CRBRP LIQUID EFFLUENTS

mrem/yr
Pathway
Contaminated Above-Water Ingestion of
River Sediment Immersion Activities Agquatic Food
7.20 x 1078 162 x 1077 4.87 x 1077 -
8.48 x 1078 2.01 x 1077 6.08 x 1077 --
- - - 1.69 x 10°¢
- - -  2.89 x1073
- - -- 2.00 x 1079
- - -- 6.51 x 1077
- - - 3.41 x 1075

Ref, (1) AMENDMENT Vil TABLE 53—2
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(a3)

E5—2%K [DOSIS] TWMFEbh TR ZOHE
# bl ¥ o o8 248 b i, £t
1 H —~ 3 1226y O O
2 N — 13 996m O
a C — 14 57300 y O O
4 Na— 22 26 y @] O
5 Na-— 24 150 h G O
6 Ar— 39 2700 y O
7 Ar— 41 1.83h O
8 Cr— 51 278 d O
9 Mn— 54 3120 d O
10 Fe— 55 24 v O
11 Fe— 59 450 d O
12 Co— 58 71.0 d O
13 Co— 60 524y O
14 .Ni— 63 920 y O
15 Cu— 64 129 h @)
16 - Zn— 65 243.0 d O
17 Kr— 85m 44 h O |
18 Kr— 85 10.76y O
19 Kr— 87 76 m O
20 Kr— 88 28 h O
21 Sr— 89 506 d @) O
22 Sr— 90 288 y @) O
23 Zr— 95 650 d @) QO
24 Nb— 95 350 d O O
25 Mo— 99 67.0 h O
26 Ru— 103 400 d O O
27 Ru— 106 10 y @) O
28 Te—132 780 h O O
29 I —129 1.6X107y O O
30 I —131 8.05d O O
31 I —132 23 h O O
a2 I —133 21.0 h O O
33 I —135 67 h O O
34 Xe—131m 120 d O
35 Xe — 133m 23 d O
36 Xe— 133 527d O
37 Xe—135m 160 m O
38 Xe — 135 92 h O
39 Xe— 138 170 m @)
40 Os — 134 21,y O O
41 Cs— 137 30,0 y O @]
42 Ba— 140 128 d O @)
43 La— 1490 402 h O )
44 Ce — 141 325 4 O O
45 Ce — 144 2850 d O (@)
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85— 3% REMARINE L RS0k s ™

ZHESENEYE atm fiss B o4& KR K

&ﬁz U—235 U—238 [Pu—239 | #EEZ#H B A S HH

H - 3 0.013—2%0020—2 0.025—2

N — 13 ‘ -

C —- 14 1.6343 4.0 842

Na— 22 6.0 —3
Na — 24 ) : 7.5 48
Ar — 39 4.75+86
Ar— 41 | 6.75+8
Cr - 51 7.9049 1.9 849

Mn— 54. ’ _ — 6.9049

Fe— 55 6.60+9 1.66+9

Fe — 59 . 1.57+8 1.874+7

Co— 58 - 1.12+10

Co— 60 1.664+9 45848

Ni— 63 37049 9.2848

Cu— 64 - —

Zn— 65 - -

Kr ~ 85m|1.243—2 |[0737—2 |0515—2
Kr — 85 [0343—2 [0170-2 !0142-2
Kr— 87 {249 ~2 .72 —2 |092 —2
Kr— 88 |357 —2 212 —2 |142 —2
Sr—~ 89 [479 —2 .[333 —2 172 —2
Sr— 90 |577 —2 |323 —2 |[221 —2
Zr — 95 |62 —2 |585 —2 |4987 —2
Nb— 95 |62 —2 585 —2 |4.97 -2
Mo— 99 |606 —2 {662 —2 610 —2 1.04+8 2.60+7
Ru—-103 |30 -2 |586 —2 |[567 ~2
Ru—106 {038 —2 283 —2 457 -2
Te —132 (424 —2 444 -2 510 —2
I —-129 |10 —2 {0888—2 |[170 —2
I —131 [293 —2 |[323 —2 |378 —2
I —132 |436 -2 |474 —2 |526 —2
I —133 (661 —2 |555 —2 l653 —2
I —135 |609 —2 |451 ~2 |570 —2
Xe —131m|0023—2 [0025—2 {0030—2
Xe—133m|0159—2 [0133—2 |0.158—2
Xe—133 |661 —2 |[555 —2 (653 —2
Xe—135m|183 —2 |153 —2 |[171 —2
Xe—135 |641 —2 461 —2 [717 —2
Xe —138 |578 —2 |556 —2 |[631 —2
Cs ~134 |661 —2%X 555 —2x% 653 —2%%
Cs —137 |615 —2 |636 —2 |663 —2
Ba —140 |635 —2 606 —2 |556 —2
La—140 [635 —2 [606 —2. {556 —2
Ce—141 |64 —2 |554 —2 |509 —2
Ce—144 [562 —2 [434 —2 |393 —2

B . #0013xX10°2 28Kk 5,
*% Xe—133 Off,
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M5 — 4R D/BAEFRE BREBE GG EH b~ 0 mER B E

RN Ve iy 1) I BEH D %
Ksp DF¢ DFg DFp T 75 H 4 IE fREKd

H — 3 1.01—6 % 10 1 1 1.0

N — 13 1.0 1 1 1 1.0

C — 14 1.0 —5 10 1 1 1.0

Na— 22 1.0 —4 1 1 1 1.0

Na— 24 1.0 —4 1 1 1 1.0

Ar— 39 1.0 1 1 1 1.0

Ar— 41 1.0 1 1 1 1.0

Cr— 51 0 10 1 2 1.0

Mn— 54 0 10 1 2 1.0

Fe— 55 0 10 1 2 1.0

Fe— 59 0 10 1 2 1.0

Co— 58 0 10 1 2 i.0

Co— 60 0 10 1 2 1.0

Ni— 63 0 10 1 2 1.0

Cu— 64 0 10 i 2 1.0

Zn— 65 0 10 1 2 1.0

Kr - 85m 1.0 1 300 1 1.0

Kr— 85 1.0 1 300 1 1.0

Kr— 87 1.0 1 300 1 1.0

Kr— 88 1.0 1 300 1 1.0

Sr— 8¢9 50 —6 i0 1 2 1.09 -5
Sr— 990 50 —6 10 1 2 270 —7
Zr — 95 5.0 —6 10 1 2 1.64 -7
Np—- 95 50 —6 10 1 2 6.32 —8
Mo — 99 50 —6 10 1 2 350 +1
Ru—10323 50 —8 10 1 2 1.0
Ru—106 50 —8 10 1 2 1.0
Te—132 2.0 —5 190 1 2 1.3 2

I —-129 2.0 =5 10 1 1 8 6.1

I —131 20 -5 10 1 1 8 6.1

I —132 20 —5 10 1 1 26 2.0

I ~133 20 —5 10 1 1 2620

I —-135 2.0 —5 10 1 1 93290
Xe~131mA 1.0 1 300 1 1.0
Xe—133m 1.0 1 300 1 1.0
Xe—133 1.0 1 300 1 1.0
|Xe—135m 1.0 1 300 1 1.0

Xe —135 1.0 1 300 1 1.0
Xe—138 1.0 1 300 1 1.0

Cs —134 2.0 —5 10 1 2 0.224
Cs—137 2.0 -5 10 1 2 0.92
Ba~—140 0 10 i 2 3.24 —5
La—140 0 10 1 2 0.90 —5
Ce—141 0 10 1 2 092 —8
Ce—144 0 10 1 2 0.92 —38

FE) * 1L01x10°% 2edmk+ 2,
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ES5—o0FX WHMOSHFEEBRBELFEOHRFR

{33} , (35)

< Hi 7753 A B e S S A
g X Wg &) Wy X *
1 1L00 0.01 0.02
2 0.95 0.0 3 0.16
3 0.90 0.0 6 0.07
4 0.85 0.08 0.06
5 0.80 0.11 0.05
6 0.75 0.15 0.05
7 0.70 0.17 0.0 7
8 0.6 5 0.13 0.19
9 0.6 0 0.11 0.18
10 0.55 0.15 0.15

HEFE) * HERMES & b 4
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5 —6R HABMELEERMY, RBREH

(32}, (35)

¥ OB OB B meE #mr
w4 (seg) {sec”!) i #
H- 3 3.8660+ 8** 1.793~ 9 Fp
N — 13 59760+ 2 1.160— 3 # S i (ki
C — 14 1.8070+11 3.836—12 5 B sk
Na~ 22 81990+ 7 8454— 9
Na— 24 54000+ 4 1.284— 5 5 AN S e
Ar— 39 85150+ 9 8141-11
Ar— 41 6.5830-+ 3 1.052- 4
Cr— 51 24020+ 6 2886~ 7 )
Mn— 54 26960+ 7 2571- 8
Fe— 55 75690+ 7 9.158— 9
Fe — 59 38880+ 6 1.783—- 7
Co— 58 6.1340+ 6 1.130— 7 ¢ Bt S5k
Co— 60 1.6520+ 8 4196~ 9
Ni ~ 63 29010+ 9 2.389-10
Cu— 64 464404 4 1.493—- 5
Zn— 65 20990+ 7 3.302—- 8 )
Kr— 85m 15840+ 4 4376— 5 )
Kr— 85 339304+ 8 2043— 9
Kr— 87 45600+ 3 1.520- 4
Kr— 88 1.0080+ 4 6.876— 5
Sr— 89 43720+ 6 1.585— 7
Sr— 90 90820+ 8 7.632-10
Zr— 95 561604+ 6 1.234- 7
Nb— 95 3.02404 6 2292— 7
Mo— 99 24120+ 5 2874~ 6 BRI T E U
Ru—103 34560+ 6 2006— 7
Ru—106 31540+ 7 2198— 8
Te —132 28080+ 5 2468— 6
I —129 50460+14 1.374-15
I —131 69550+ 5 9.966— 7 Fp
1 —132 82800+ 3 8371— 5
I —133: 75600+ 4 9.169—- 6
I —135 24120+ 4 2874— 5
Xe —131m 1.03704+ 6 6.684— 7
Xe —~133m 1.9870+ 5 3.488— 6
Xe—133 455304 5 1.522~ 6
Xe—135m 9.6 000+ 2 7.220— 4
Xe —135 33120+ 4 2093— 5
Xe —138 1.02004+ 3 6796~ 4
Cs—134 66230+ 7 1.047— 9
Cs —137 94610+ 8 7.327—-10
Ba—140 1.1060+4 6 6.267— 7
La—140 1.44704+ 5 4790— 6
Ce—141 28060+ 6 2470— 7
Ce—144 24620+ 7 2815— 8 .
) * HERMES & b,

** 38660X108%JHRT 5,
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B5—-7%&  1000MWe LMFBR» 5 OMS i EEWRK HE ( BBE 100% 05 af?

TYPICAL LMFB LOCG MWE PLANT RELFASES DURING GPERATION AT1.000 PLANT FACTOR

— L83~

[ SCTOPE HALF LIFF CODLANT CONCENTRATION L1QUID RELEASES GASTOUS RELEASES
{SEC) {PICOCURIES/LITER) {PICOCURIES/SEC) FRACTION) (PICOCURIES/SEC] [FRACTION]

H3 3.E6G0E OB 2.4674E 0b 0.0 0.0 1.1053E 01 1.22006E~un
M3 5.97T60E 02 0.0 g.0 0.0 0.0 0.0

Cla 1.8070E 11 7.6883E-05 0.0 0.0 3.4597E-09 3.6206E-14
NAZZ B.1950E 07 5.9488E 07 0.0 0.0 l.4762F 01 1. 6302E-Co
NAZ4 5.40C0E 04 5,2617E 09 0.0 0.0 7.12430-0Y 7.87196-1o
AR39 8.5150E 09 0.0 0.0 0.0 . 3,2533F Ub 3.5926E-01
AR4L 6.5830E Q3 0.0 0.0 0.0 7.2525E-21 H4.GOYUE-2b
CR51 2.4020EF 06 5.1841E 05 0.0 0.0 U.0 0.0

¥N54 2.6960E 07 3.4983E 05 0.0 0.0 0.0 a.0

FES5 7.56$0E 07 2.6827E 0Y 6.0 0.0 0.0 0.0

FES9 3.88B0E 0& 1.0231E 04 0.0 0.0 8.0 0.0

cass 6.1340E 0b 1.2365E 06 G.0 0.0 0.0 0.0

CCé0 1.6520E 08 4,9898E 04 g.0 0.0 0.0 0.0

K63 2,9010E 09 1.0498E 04 0.0 0.0 0.0 0.C

Cub4 4,6440E 04 0.0 0.0 0 0.0 0.0

INGS 2.C9S$0E 07 0.0 0.0 0 0.0 0.0

KASH 1.5840F 04 0.0 0.0 a 1.1512E-24 1. 2713E~31
KRAS 3.3920E 08 0.0 0.0 ] &6.6377E 05 7.3301E-12
KRAT 4.56C0E 03 0.0 0.0 0 1.0205C-24 1.1270E-31
KRg8 1.0080E 06 0.0 0.0 0 1.8634E-24 2.0578E~31
SRE9 4,3720E 06 2.7339€ 07 0.0 0 2.0010E 02 2. 2Tu0E-0Y
SR90 9.0820E V8 2.9010E 05 0.0 0 3.2573F Q0 3,5971E-C7
IR95 5.6160E 06 1.0869E 07 G.0 0 8.9532E 01 $.8072E-Go
K895 3.0240E 06 1.0213E 07 0.0 0 1.1092E 02 1.2249€=-05
¥099 2.4120E 05 3.1B870F 10 0.0 ] 2.4D56E 02 2.7449E~yy
RUO3 3.4560F 06 (2.3054E 10 0.0 v 1.6168F U3 1.7855%E-04
RUCG 3.1540F 07 9.7646E 09 0.0 0 1.0392¢ 03 .14 7HE-Ua
TE32 2.80E0E U5 4,068lE 09 0.0 0 3.552T7E 02 3.9233E-05
1129 5,0440F 14 4.1419E 02 0.0 0 3.T2T4E-02 4, 1166E-0%
1131 6.$550E 0% 5.4845E 10 0.0 0 3.9762E 05 4,39G9E~U¢
1132 B.2800F 03 5.3207E 09 a.0 0 7.3212E 02 8.0B49E=0b
1133 1.56C0F 0% 6.6011E 10 ¢.0 0 4,5664F=-0% baCo2dE-1L
1135 2.4120F 04 4.49691E 10 0.0 0. 4.b628E~24 5.16Y2E-31
x131 1.0370F Q6 Q.0 0.0 0 1.B497E 05 2.U427E-G2
X334 1.9870E 05 0.0 0.0 4] 9.1080F 02 1.0053E-u4
X133 4,5530F Q5 0.0 0.0 ] 4 G935k 06 A 96022E~U1
X35M 9.60C0E Q2 0.0 0.0 0 5.8492F-21 4,250 7E=20
X135 3.3120E 04 0.0 0.0 0 2.7090C-15 2.5916E-2¢
X138 1.02C0E 03 0.0 0.0 g 2.1169E-24 2.33776=~21
CS34 b.56230E Q7 6.2313F 08 0.0 n 2.T310F 04 3.0L59E-C3
€531 9.4610F 08 6.5926E 08 0.0 ] 2:.9012C 04 3.2T01E~-0s
BA4Q 1.10&0E 06 6.5144E Q7T 0.0 n 0.0 0.0

LA40 1,4470E 05 2.5585E 07 0.0 0 0.0 0.0

CEal 2.8060F 0 1. 4935F 06 0.0 ] Ul 0.0

CE44 2.4652CE 07 2.0256E 06 0.0 0 U.0 0.0

TOTAL RELEASES(PICOCURIES/SECY Y,0554E Gb





