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O'
I. INTRODUCTION

'
This submittal complies with the format described in

Regulatory Guide 1.21, " Measuring, Evaluating and Reporting
Radioactivity in Solid Wastes and Releases of Radioactive
Materials in Liquid and Gaseous Effluents from Light-Water
Cooled Nuclear Power Plants", Revision 1, June, 1974.

Throughout this report " Technical Specifications" and
"ODCM Controls" may be used concurrently due to the use of
dual controls during implementation of NRC Generic letter
89-01.

The following information is included as Taoles to this
report:

A suumary of the gaseous and liquid effluent releases-

for the report period. Where "0.00E+00" is used, it
denotes the less than detectable level for the given
isotope.

,

Composite particulate air samples counted for beta-

emitters (eg. Sr-89, Sr-90) are submitted to an offsite
vendor laboratory for analysis. Since data for the

/~'i fourth quarter particulate air samples had not yet
I (ssf become available at the time this report was prepared,
| it will be necessary to submit an addendum in the

future if fourth quarter particulate air samples
results ure reported >LLD.

Since Limerick Technical Specifications /ODCM Controls-

for liquid and gaseous effluent releases are prescribed
in terms of quarterly and annual offsite doses,
" percent Technical Specification /ODCM Control" is
entered as 0.00E+00.

A summary of solid waste dispositioned during the-

report period, to include: total activity shipped by,

| waste type and an estimate of the error in'the reported
totals; the estimated composition of each type of waste
by isotope; the number of shipments, mode of
transportation, destination, type of container, total
container volume, and solidificatien agent.

g.

O .

*
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II. TABLES

A. SUMMARY OF RADIOACTIVE GASEOUS EFFLUENTS

July 1, 1991 to December 31, 1991

Thirteen (13) pages are included in Table A

:

O

O .
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SITE: LIMERICK 39N007790
UNIT! U2
USER: MOR
DATE: 02/10/92 09:40

s
i F L-UE N T AND WASTE DISPOSAL REPORT

---~~-----------------------------

GASEOUS EFFLUENTS -- SUM 4ATION e ALL RELEASES
------------------------.---------------------

---------------------------------------------

: UNITS : QUARTER : QUARTER !EST. TOTAL:
: : 3 : 4 1 ERROR % :
---------------------------------------------

A. FISSION AHD ACTIVATION GASES
----------------------------------------------------------------------

1. TOTAL RELEASE : CI : 0.000E400 0.421Ef01 : 0.453E+02 !
-------------- -------------------------------------------------..-----

| 2. AVERAGE RELEASE UCI/SEC: 0 000E+00 1 0.530Ef00 !
: RATE FOR PERIOD - : ; ! !
----------- ----------..----------------------------------

: 3. PERCENT OF TECHNICAL: % : 0.000E+00 ; 0 000Ef00 :
: SPECIFICATION LIMIT.: : : :
----------------------------------------------------------

*

D. 10 DINES
-- ---..---------------------------------------------------------------

| 1. TOTAL IODINE-131 : CI - : 0.000E+00 : 0.000Ef00 : 0.453E+02 :
----------------------------------------------------------------------

[ \ 2. AVERAGE RELEASE : UCI/SEC: 0.000E+00 : 0.000E+00 :
\-r RATE FOR PERIOD : : : -:

--_--_---_------------------------------__----_--_--------

3. PERCENT OF TECHNICAL: % : 0.000E+00 : 04000E+00 l',

| : SPECIFICATION LIMIT : : : :
----------------------------------------------------------

|
' C. PARTICULATES

----------------------------------------------------------------------

,

; 1. PARTICULATES WITH : CI : 0.000E+00 :-0.924E-04 -0.453E+02 :
1

1 : HALF-LIVES >8 DAYS ! ! ! - 1
1

------------.... ---..,------------------------------------------------.

2. AVERAGE RELEASE - :UCI/SEC: 0.000E+00 1 0.'I16E-04 :
: RATE FOR PERIOD : : -! !
----------------------------------------------------------

: 3. PERCENT OF TECHNICAL: % 0.000E+00' 0.000E+00 :-
.

SPECIFICATION. LIMIT : : :
----------------------------------------------------------

Y

; 4. GROSS ALPHA ' ; CI. : 0.000Ef00 : 0.000E+00 :
RADI0 ACTIVITY : : -1

-----------------------------------------------------------

D. TRITIUM
---- -----------------------------------------------------------------

| 1. TOTAL RELEASE :- CI : 10.000E+00 : 6.000E+00 : 0.453E+02':
.------------------------------,--------------.----------------------

2. AVERAGE RELEASE : UCI/SEC: 0.00.0E+00 : 'O.000E+00 :
RATE FOR PERIOD : 1- :

------------------------------------------------_---------

3.. PERCENT OF TECHNICAL: % : 0.000E+00 0.000E+00 :
SPECIFICATION LIMIT : : : :

----------------------------------------------------------

.'''&*-.' ** *O' *e- e e * * mee + - -,es.. p p.- - .



. _ _ _ _ - - -

SITE: -LIMERICK
UNIT: 01
USER: MGR

/~'TE: 02/10/9' 09:41,

(IfFFLUENTAND WASTE DISPOSAL REPORT
- .-------------------------------

GAEEOUS EFFLUENTS FOR RELEASE POINT: 1 NORTH STACN
---.--------------_---------------_-

CONTINUOUS MODE BATCH HODE
-------------------------_--------------_---------- .-----------.-----

: NUCLIDES : UNITS : QUARTER : QUARTER : QUARTER : QUARTER :
: RELEASED : : 3 1 4 : 3 : 4 :
---------------------------------------------------------_------------

1. FISSION GASES
----------..------_----------------------------------------------------

: AR41 : CI : 0.000Ef00 : 0.000E+00 : 0.000E+00 : 0.000E+00 ;
---.------------------------------------------------------------------

: KR03M CI : 0.000E+00 : 0.000E+00 : 0.000Ef00 1 0.000E+00 :
----------------------------------------------------------------------

: KR05M : CI : 0.000E+00 : 0.000E+00 : 0.000E+00 0.000E+00 :
- - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

.
: KR05 : CI : 0.000E+00 1 0.000E+00 0.000E+00 ! 0.000Ef00 :
------------------_---------------------------------------------_-----

: HRS 7 CI : 0.000E+00 1 0.000E+00 1 0.000E+00 1 0.000E400 -

*

;--------- ----------------------------------------------------------

[ KR00 : CI : 0.0 : 0.000E+00 : 0.000E+00 : 0.000E+00 :\- ----..- ----------------- 00E+00-_---------------__-------------------------

KR09 CI : 0.000E+00 0.000E+00 1 0.000E+00 : 0.000E+00 :
*

.--------. --------------------------------------------------------_--

: KR90 : CI : 0.000E+00 : 0.000E+00 : 0.000E+00 : 0.000E+00 :
..-----------------------------------------------------_------_--------
: XE131M : CI : 0.000E+00 0.000E+00 : 0.000Ef00 * 0.000E+00 :
-------------------------------------------_--------_-------_----_----
: XE133M : CI : 0.000E+00 1 0.000E+00 : 0.000E+00 : 0.000E+00 1
------------------------------------.-------------------- .-----------
: XE133 : CI : 0.000E+00 : 0.IT2E+01.: 0.000E+00 1 0.192E+01 :
-__-----------_-------------------------------------------------------
: XE13SM : CI : 0.000E+00 0.000E+00 : 0.000E+00 : 0.000E+00 :
-----------------------------------_----------------------------------
: XE135 : CI : 0.000Ef00 : 0.000E+00-: 0.000E+00 : 0.406E400 :
-----------------------------------.-----------------_----------------
: XE137 : CI : 0.000E+00 : 0.000E+00 0.000E+00 1.0.000E+00
----------------------------------------------------__----------------
: XE130 : CI : 0.000E+00 0.000E+00 : 0.000E+00 : 0.000E+00 :
-------------------------------------------------------------------_--

TOTAL FOR : : : : : :
; PERIOD : CI : 0.000E+00 : 0.132E+01 : 0.000E+00 : 0.233E+01-:
: (ADOVE) : : : : : l'
--------------------------_---------_ -------_----------_-------------

- NTER E C ] TO ERASE SCREEN AND CONTINUE C
*

J .

-
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3927007790 PAGE 2 0F 12
SITE: LIMERICK
UNIT: U1
USER: MGR

f TE: 02/10/92 09:41
s_ -

EFFLUENT AND WASTE DISPOSAL REPORT
----- ----------------------------

GASEOUS EFFLUENTS FOR RELEASE POINT: 1 NORTH ETACN
------------------------------------

CONTINUOUS MODE BATCH MODE
- - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - _ - - - - - - - - - - - - - - - - - ~ . - - - - - - - -

: NUCLIDES : UNITS : QUARTER : GUARTER : QUARTER : JUARTER :

: RELEASED : : 3 4 : 3 4
----------------------------------------------------------------------

2. 10 DINES
----------.-----------------------------------------------------------

I131 : CI : 0.000E+00 : 0.000E+00 1 0.000Ef00 : 0.000E+00 :
----------------------------------------------------------------------

: I133 : CI : 0.000E400 0.000E+00 : 0.000Ef00 0.000E+00 :
----------------------------------------------------------------------

| TOTAL FOR : : : : : :
: PERIOD : CI : 0.000E+00 : 0.000E+00 0.000E+00 0.000E+00 ;*

.

: (ADOVE) : : : : : :
..-----_-------------------------------------------------------,-------

(1.PARTICULATES--------------------------------------------------------------------
, ,
' N, C14 : CI : 0.000E+00 0.000E+00 : 0.000E+00 0.000F+00

---------------------------------------..------------------------------

! CRS1 : CI : 0.000Ef00 : 0.000E+00 0.000Ef00 : 0.000E+00 :
----------------------------------------------------------------------

MN54 : CI : 0.000E+00 : 0.000E+00 0.000Ef00 0.000E+00 :
----------------------------------------------------------------------

: FES9 : CI : 0.000E+00 1 0.000E+00 : 0.000E+00 : 0.000Ef00
-.--------- ----------------------------------------------------------

C059 : CI : 0.000E+00 0.000E+00 0.000E+00 : 0.000E+00
----------------------------------------------------------------------

C060 : CI : 0.000Ef00 : 0.000Ef00 : 0.000E+00- 0.000E+00 :
----------------------------------------------------------------------

: ZN65 : CI : 0.000Ef00 : 0.000Ef00 : 0.000E+00 : 0.000E+00 :
----------------------------------------------------------------------

: SRB 9 : CI : 0.000E+00 : 0.000E+00 0.000E+00 : 0.000E+00
----------------------------------------------------------------------

: SR90- : CI : 0.000E+00 | 0.000E+00 0.000E+00 : 0.000Ef00 ;
--------------------- ------------------------------------------------

: ZR95 : CI : 0.000E+00 : 0.000E+00 0.000E+00 : 0.000E+00
-- ---------------------------------------------...--------------------

: CD124 : CI : 0.000E+00 : 0.000E+00 : 0.000E+00 : 0.000E+00 :
, ----------------------------------------------------------------------

: CE134 : CI : 0.000E+00 0.000E+00 : 0.000Ef00 0.000E+00 :*

---------------------------------------..------------------------------

CS136 : CI : 0.000E+0C : 0.000E+00 1 0.000Ef00 : 0.000E+00 :
,--------------------....-------------.-------------------------------

| C0137 : CI : 0.000E+00 : 0.000E+00 : 0.000E+00 : 0.000E+00 :
----_----_--------_-_--..--_--------------------_-----------------_ ---

-ENTER E C ] TO ERASE ECREEN AND CONTINUE : C
,

1

L
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3927007790 PAoE 3 Or 22
SITE: LIMERICx
UNIT: U2

.USEP: MGR
l' TE: 02/10/?2 09:42 ^

T
s -

' EFFLUENT AND WASTE DISPOSAL REPORT
----------------------------------

GASEOUS EFFLUENTS FOR RELEASE POINT: 1 NORTH STACK
------------------------------------

CONTINUOUS MODE PATCH MODE
----------------------------------------------------------------------

NUCLIDES : UNITS : QUARTER : QUARTER : QUARTER : QUARTER :
RELEASED : : 3 : 4 : 3 : 4 :

--------------------------------------_-------------------------------

3. PARTICULATES (CONTD)
----------------------------------------------------------------------

DA140 : CI : 0.000E+00 : 0.000E+00 0.000E+00 : 0.000E+00
----------------------------------------------------------------------

CE141 : CI : 0.000E+00 1 0.000E+00 : 0.000E+00 : 0.000E+00 :

: CE144 ! CI : 0.000E+00 1 0.000E+00 0,000E+00 1 0.000E+00 :
---------------------------------------------------------------------- ,

,

TOTAL FOR : : : : : :
: PERIOD : CI : 0.000E+00 1 0.000E+00 : 0.000E+00 0 000E+00 :

(AF0VE) : : : : : :
sn -------------------------------------------------------

),

Nvf4TER C C ] TO ERASE SCREEN AND CONTINUE : C

- .

-) .

_ __ __ -_
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"^ ' 4 ' 23927007790SITE: LIHERICK
UNIT: UI
USER: MGR

TE: 02/10/92 09:42

'CFFLUENT AND WASTE DISPOSAL REP 0hT
- --------------------------------

GASEOUS EFFLUENTS FOR RELEASE POINT! 2 UNIT 1 - SOUTH STACN
------------------------------------

CONTINUOUS HODE PATCH MODE
----------------------------------------------------------------------

: NUCLIDES : UNITS : QUARTER : QUARTER : QUARTER : QUARTE" :

RELEASED : : 3 4 3 4 :
--..-------------------------------------------------------------------

1. FISSION GASES
----~~-----------------------------------------------------------~~---

AR41 : CI : 0 000Ef00 : 0.000E+00 1 0.000Ef00 : 0.000E+00 :
- - - - - - - - - - . - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

| NRS3M : CI : 0.000Ef00 1 0.000Ef00 0.000E+00 : 0.000E+00 :
------------- -------------------------------------------------------.

: NROSM : CI : 0.000E400 : 0.000E400-1 0.000Ef00 : 0.000E+00 :
------------------------------------------------------------ ---------

,

: NR05 : CI : 0.000Ef00 1'O.000E+00 : 0.000E+00 1 0.000E+00 :
----------------------------------------------------------------------

: NR87 : CI : 0.000Ef00 : 0.000EiOO 0.000E+00 0.000E+00
----_----------------------------------.------------------------------em

) KRBD : CI : 0.000EF00 : 0.000E+00 : 0.000E+00 : 0.000E+00 :(J---------------------------------------------------------------------
: NR89 : CI : 0.000E+00 1 0.000E+00 : 0.000E+00 0.000E+00 :
----------------------------------------------------------------------

| : NR90 : CI : 0.000E+00 1 0.000E+00 : 0.000Ef00 : 0.000E+00 :
, .---------------------------------------------------------------------
l

: XE131M : CI : 0.000E400 1 0.000E+00 1 0.000E+00 1 0.000E400 :
----------------------------------------------------------------------

: XE133M ! CI : 0.000Ef00 1 0.000E+00 : 0.000E+00 : 0.000E+00
---------------------------------------_----------------------_-------

: XE133 : CI : 0.000Ef00 1 0.390E+00 : 0.000Ef00 0.000E+00
----------------------------------------------------------------------

XE135M : CI : 0.000E+00 : 0.000E+00 1 0.000Ef00 : 0.000E+00 :
---------------------------------------------------------------------

! XE135 : CI : 0.000E+00 : 0.000E+00 : 0.000E+00 1-0.116E+00
---------------------------------------- ....------------------------

: XE137 : CI : 0.000E+00 : 0.000L,<0 0.000E+00 0.000E+00 :
----------------------------------------------------------------------

: .XE138 : CI : 0.000E400 : 0.000E400 : 0.000E+00 : 0.000E+00 :
--..-------------------------- --.-------------------------------------

: TOTAL FOR : : : : :
i PERIOD : CI : 0.000E+00 : 0.390E+00 : 0.000E+00 : 0.116E+00 :,

| : (ADOVE) ; : : : :
-------------------- -------------------------------------------------

Q(''9 TER .

E C 3 TO ERASE SCREEN AND CONTINUE : C

. _ . _ _ _ _ .
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3927007790 rADE 5 Or 12
SITE: LIMERICK
UNI 1: U1
USER: MGR

Q TE: 02/10/92 09:43
\HFFLUENT

> -

AND UASTE DISPOSAL REPORT
----------------------------------

GASEOUS EFFLUENTS FOR RELEASE POINT: 2 UNIT 1 - SOUTH STACN
-- .--------------------------------

CONTINUOUS MODE BATCH MODE
----.. ----------------------------------------------------------------

: NUCLIDES : UNITS : GUARTER : GUARTER : QUARTER : QUARTER :

: RELEASED : : 3 4 : 3 1 4 *

--- ------------- ----------------------------------------------------

2. 10 DINES
------------ ..--- ---------------------------------------------------

1131 : CI : 0.000E+00 : 0.000E+00 0.000Ef00 0.000E400 :
----------------------------------------------------------------------

: I133 : CI : 0.000Ef00 1 0.000E400 0.000E+00 1 0.000E+00
------------- --------------------------------------------------------

TOTAL FOR : : : : !
'

: PERIOD : CI : 0.000E+00 : 0.000E+00 0.000E+00 : 0.000E+00 :
.

; (ADOVE) : : : : :
------------------------------------------------.---------------------

1. PARTICULATES
------..-------------------------------------------------------------

'r C14 : CI : 0.000E+00 : 0.000E+00 : 0.000Ef00 : 0.000E+00 ;
----------------------------------------------------------------------

: CR51 : CI : 0.000Ef00 0.871E-04 : 0.000E+00.: 0.53JE-05 :
------------- --------------------------------------------------------

: MN54 : CI : 0.000Ef00 : 0.000E+00 : 0.000E+00 0.000E+00 !
----------------------------------------------------------------------

FES9 : CI : 0.000Ef00 : 0.000Ef00 : 0.000E+00 1 0.000E+00':
..---------------------------------- ------- --------------------------

C058 : CI : 0.000Ef00 : 0.000E+00 :-0.000E+00 0.000E+00
.---------------------------------------------------------------------

: C060 : CI 0.000E400 : 0.000E400 : 0.000E+00 : 0.000Ef00 !
----------------------------------------------------------------------

: 2N65 : CI : 0.000E400 : 0.000E+00 : 0.000E+00 : 0.000E+00 :
.----------------------------------------------------------------------

: SRS9 : CI : 0.000Ef00 1 0.000Ef00 : 0.000E+00 0.000E+00*

-------------------------------------- -------------------------------

: SR90 : CI 0.000E+00 : 0.000E+00 : 0.000E+00 0.000E+00 :*

----------------------------------------------------------------------

: ZR95 : CI : 0.000E+00 1 0.000Ef00 : 0.000Ef00 : 0.000E+00
---------------------------- -----------------------------------------

: SD124- : CI : 0 000E+00 0.000Ef00 0.000Ef00 : 0.000E+00 :
_-------------------------------------------------------------_-------

CS134 : CI : 0.000E+00 : 0.000E+00 0.000Ef00 0.000E+00 :
----------------------------------------------------------------------

(~N CS136 : CI : 0.000E+00 : 0.000E+00 : 0.000E+00 : 0.000E+00 :
Q }------------------------------------ -------------------------------

: CS137 : CI : 0.000E+00 : 0.000E+00 : 0.000E+00': 0.000E+00
----------------------------------------------------------------------

ENTER E CJ TO ERASE SCREEN AND CONTINUE : C

- . . - - . . . . . - -
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3927007790 eAGE 6 Or 12
SITE: LIMERICN
UNIT: U1
USER: MOR

/S 02/10/92 09:43
'w]TE:-

EFFLUENT AND WASTE DISPOSAL REPORT
----------------------------------

GASEOUS EFFLUENTC FOR RELEASE POINT: 2 UNIT 1 - SOUTH STACN
------------------------------------

CONTINUOUS MODE BATCH MODE
----------------------------------------------------------------------

: NUCLIDES : UNITS : QUARTER : QUARTER : QUARTER : QUARTER : ,

RELEASED : : 3 4 : 3 4 :
------------------ .--------------------------------------------------

3. PARTICULATES (CONTD)
- - - - - - - - - - - . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - . , - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

FA140 : CI : 0.000E+00 : 0.000E+00 : 0.000E+00 : 0.000E+00 t
----------------------------------------- ----------------------------

: CE141 t CI : 0.000E+00 : 0.000E+00 1 0.000E+00 : 0.000E+00
-------------------------- .... --------------------------------------

CE144 : CI : 0.000E400 : 0.000E+00 : 0.000Ef00 : 0.000E400 :*

- - - - - - - - - - - _ - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - _ _ - - - - - - - - - _ - - - - - - - - - - - - - - - - - ,

.

: TOTAL FOR : : : : : :

PERIOD : CI : 0.000E400 : 0.S71E-04 : 0.000E+00 : 0.531E-05 :
: (APOVE) : : ; ; :

----..---------------------c---_-----_.--,,

(eflTER)
E C ] TO ERASE SCREEN AND CONTINUE : C

;

!

l

/
t
% -

. _ . ._. , _
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3927007790 RAoE 7 Or 12
SITE: LIMERICN
UNIT: U1
USER: MGR

O TE: 02/10/92 09:43
\, .

EFFLUENT-AND WASTE DISPOSAL REPORT
-..---- -----_---------------------

GASEOUE EFFLUENTE FOR RELEASE POINT: 3 UNIT 2 - SOUTH STACK
------------------------------------

CONTINUOUS MODE DATCH MODE
----------------------------------------..-------------------------.---

: NUCLIDES : UNITS : QUARTER : QUARTER : OUARTER : QUARTER -

! RELEASED : : 3 : 4 : 3 : 4
--- ------------------------------------------------------------- . ...

1. FISEION GASEE
--.--------_----_----_----_-_.. ----------------------------------_---_

AR41 : CI : 0.000E400 0.000E+00 : 0.000EiOO : 0.000E+00 :
'

------------------.----- ----- -------------------------..-----..-------
: MR93M : CI : 0.000E+00 : 0.000E+00 : 0.000E+00 0.000E+00 :
----------- -----------------------------------------------------------

KR95M : CI : 0.000E+00 : 0.000E+00 : 0.000Ef00 : 0.000Ef00 :
. . . - - - - - - - - - - - - - - - - - - . . . - - - . . . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

! NRCS : CI : 0.000E+00 : 0.000C+00 1 0.000E100 ; 0.000C+00 : '

--------------------------------- --- .---------------- --------------

NR97 : CI : 0.000E400 : 0.000E+00 : 0.000EiOO : 0.000E+00
----------------------- -------------------------------------------- -/"*

t NR80 : CI : 0.000E+00 1 0.000EiOO : 0.000EiOO : 0.000Ef00 :4

--------------__-.--------------------_-_-----_----_---_------_-__---

MR99 : CI : 0.000E400 : 0.000E+00 : 0.000E300 : 0.000El00 *

-- -- ----------_------- --- - . -- ..- .. --_----.. --.._ -. _

NR90 : CI 0.000E400 0.000Ef00 1 0.000Ef00 0.000E+00 :
*

--- -- .-- - . --------- ... --.. _......., ..-.. ---- _ _---- ---- ...

! XE131M : CI : 0.000E+00 : 0.000Ef00 : 0.000E+00 : 0.000E+00 :
._--------_----------------------_---------_ -..---- --- --------------
! XE132M : CI : 0.000Ef00 : 0.000E+00 : 0.000E+00 : 0.000Ef00 :

- ------- --- -..-- ---------------- - .,.--..--- ---- ---- . -,.-- ..

XE133 : CI : 0.000Ef00 : 0.550E-01 : 0.000E400 : 0.000Ef00 :
-- -- . -- . -- --- ---- . . . .._----- - .. -- - -_ ..._

! XE135M : CI : 0.000E+00 : J.000E+00 0.000Ef00 : 0.000EiOO :*

-- -- ------- ,---- -------- ---- --..--- ._..---- -_ ,-- . -------- --

XE135 : CI : 0.000E+00 : 0.000Ef00 ! 0.000EiOO : 0.000E+00
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . - . - - - - - - - - - - - - - . . . - - - - . . . . - - - - - - - - -

XE137 : CI : 0.000E+00 : 0.000E+00 : 0.000EiOO : 0.000Ef00
---------- ..---- -- ----_- -- ..-- --- -- ....-_ ---_--.. _

XE139 : CI : 0.000E+00 : 0.000EiOO : 0.000E+00 : 0.000E+00 ;
----------------------------------------------.---------. ----- . ----

TOTAL FOR : : : : : :.
: PERIOD : CI : 0.000E+00 : 0.558E-01 :.0.000EiOO : 0.000E100 :
: ( ABO'JE ) : : : - :
------------------------------------ --------- -------- . -----------..

*TER [ C ] TO ERASE SCREEN AND CONTINUE : C

~- '

. .
.

. .
- _ _ - _ _ - . --
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SITE: LIMERICN
UNIT: U1
USER: MGR

CTE:
02/10/92 09:44

.

EFFLUENT AND WASTE DISPOSAL REPORT
|

----------------------------------

'

OASEDUS EFFLUENTS FOR RELEASE POINT: 3 UNIT 2 - SOUTH STACN
- - - - . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

CONTINUOUS MODE BATCH MODE
----------------------------------------------------------- ----------

! NUCLIDES : UNITS : GUARTER : GUARTER : GUARTER QUARTER :

: RELEASED : : 2 : 4 1 7 4 |
------------------------ .--------------------------------------------

3. PARTICULATEE (CONTD)
----_-----_---------_--_----------------------------------------------

BA140 : EI : 0.000Ef00 : 0.000Ef00 : 0.000Ef00 1 0.000EiOO :
-------------------------..------------------------------- ----- ------

: CE141 : CI : 0.000E400 0.000E400 : 0.000E+00 0.000Ef00 :*

------------------------------------------ .--------------------------

: CE144 : CI : 0.000E+00 1 0.000E+00 : 0.000E+00 1 0.000Ef00
----------------------------------------_-----------_----------- ---,.

,

; TOTAL FOR : : : : : :
; PERIOD : CI : 0.000E+00 : 0.000E+00 : 0.000E+00 : 0.000Et00 *

i (APOVE) : : : : : :
- - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

i
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,

|

/~N
* 1
5 ,

*(/

.- , . . . - - . . _ . . . . _ , _ . _ _ . - . _ . _ _ . . ..,.-..r.._.._,.- _ . _ . _ _ -
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3927007790 enac 1, ,, 1,
*

SITE! LIMERICK i
i

UNIT: U1
USER: MGR

P TE: 02/10/92 09:45
k

EFFLUENT AND UASTE DISPOSAL REPORT
---------------------- -----------

GASEOUS EFFLUENTS FOR RELEASE POINT: 4 HOT MAINTENAPCE SHOP
------------------------------------

CONTINUOUS MODE BATCH MODE
------------------------------.... ------------------------------------

NUCLIDES : UNITS : GUARTER : QUARTER GUARTER :- QUARTER :
: RELEAEED : 3 : 4 1 3 : 4 :
----------------------------------------------- ----------------------

1. FICSION GASE5
------------------------------------------------------ ---------------

: AR41 : CI : 0.000E+00 : 0.000E+00 : 0.000EiOO : 0.000E+00 :
------------------------------_----------_- --------------- ----------

NRS3M : CI : 0.000E+00 0.000Ef00 : 0.000EiOO : 0.000E+00 :
----------------------------------------------------------------------

: NRS5M : CI : 0.000E+00 0.000E+00 : 0.000E+00 : 0.000E+00 :
---------------------_------------------------------------------------

'

: NR85 : CI : 0.000Ef00 0.000E+00 0.000E400 1 0.000E400
---------------------------------------------------------------- ----.

: KRD7 : CI : 0.000E+00 0.000Ef00 : 0.000E+00 0.000EiOO.:
----------------------------------------------------------,-----------

KR89 : CI : 0.000E+00 0.000Ef00 : 0.000E400 : 0 000E+00 :
iu,---------- --------------------...------------.... -------------------

: ER99 : CI : 0.000E+00 0.000E+00 : 0.000Ef00 : 0.000Ef00 !
----------------------------------------------------------------------

: KR90 : CI : 0.000E+00 : 0.000E400 : 0.000EiOO : 0'.000E+00
----------------------------------------------.---------------- .----.

: XE132M : CI : 0.000Ef00 : 0.000E+00 : 0.000EiOO 0.000Ef00 1
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . - - - - - - - - . . . . - - - - - - - - - -

: XE133M : CI : 0.000E+00 : 0.000Ef00 0.000Ef00 : 0.000C+00 :
---------------------------------------------------------~~--------.--

: XE133 : CI : 0.000E400 0.000E+00 0.000Et00 ': 0.000E400 :
----------------------------------------------------------------------

; -XE135M : CI : 0.000E+00 : 0.000E+00 : 0.000E+00 : 0.000E+00'
-----------------------------.....-------------------------------------

XE135 : CI : 0.000Ef00 : 0.000EiOO : 0.000E+00 : 0.000EiOO :
----------------------------------------------------------------------

: XE137 : CI : 0.000Ef00 0.000EiOO : 0.000E+00 : 0.000Ef00 :
----------------------------------------------------------_-----------

! XE13e : CI : 0.000E+00 : 0.000Ef00 : 0.000E+00 : 0.000E+00-
------------..---------------------------------------------------- ---

| TOTAL FOR : : : : : :
: PERIOD ! CI : 0.000E+00 0.000E+00 : 0.000E+00 : 0.000Et00 :
: (APOVE) : : : .:
----------------------------------------------------------------------

WTER C C ] TO ERASE SCREEN AND CONTINUE : C
\
/

V
.

i

!

. , . . - . , . , - - - . . , . , , - - - , .



3927007790 Pn0E 11 Dr 12
SITE: LIMERICK

,

UNIT: U1
USER: MGR

M TE: 02/10/92 09:45
i
s _. -

w

-EFFLUENT AND UASTE DISPOSAL REPORT
----------------------------------

GASEOUS EFFLUENTS FOR RELEASE POINT: 4 HOT MAINTENANCE SHOP
------------------------------------

CONTINUQUS MODE BATCH MODE
----------------------------------------------------------------------

NUCLIDES : UNITS : QUARTER : QUARTER : OUARTER : GUARTER :
: RELEASED : : 2 : 4 ; 2 4 :*

------------------------------..---------------------------------------

2. 10 DINES
----------------------------------------------------------------------

I131 : CI : 0.000Ef00 0.000Ef00 0.000Ef00 0.000C+00 ;
----------------------------------------------------------------------

: I133 CI : 0.000E+00 0.000E+00 0.000Ef00 0.000EiOO :* *

----------------------------------------------------------------------

TOTAL FOR : : : : : :
; PERIOD : C[ : 0.000E+00 : 0.000E+00 : 0.000E+00 : 0.000E+00 :

,

; (ADOVE) : : : : : :
--------------------------------------------.. ------------------------

7 PARTICULATES
%

*.J -------------------------------------------------------------------C14 : CI : 0.000E+00 : 0.000E+00 : 0.000E+00 : 0.000Ef00
----------------------------------- ------- --------------------------

. : CR51 : CI : 0.000E+00 : 0.000E+00 : 0.000E+00 : 0.000Ef00 ;
----------------- .-------------------------..------------------- ----

: MN54 : CI : 0.000E+00 : 0.000E+00 : 0.000Ef00 : 0.000Ef00 :
, --------------------------_-------------------------- .. -------_-----

: FE59 : CI : 0.000E+00 : 0.000E+00 : 0.000Ef00 : 0.000E+00 :
_------------------_--------_- --------------,..------__--------__-----

i

! : C050 : CI : 0.000Ef00 : 0.000E+00 : 0.000Ef00 0.000E+00 i

t

l : C060 : CI : 0.000Ef00 : 0.000Ef00 : 0.000Ef00 0 0.000E+00 :,

-------- ------------------------------------------------------------

: ZN65 : CI : 0.000E+00 : 0.000E+00 : 0.000Ef00 : 0.003E+00 :
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - -

: SR89 : CI : 0.000E+00 : 0.000E+00 : 0.000Ef00 0.000EiOO :
----------------------------------------------------------------------

SR90 : CI : 0.000E+00 : 0.000E+00 : 0.000E+00 : 0.000E+00
-------------------------------- -------- ------------------- -------

| 2R95 : CI : 0.000E+00 0.000E+00 : 0.000E+00 : 0.000Ef00 ;-
--------------------------------------------------------------- ------

! SD124 : CI : 0.000Ef00 : 0.000E+00 : 0.000EiOO : 0.000E+00 :
--..------------------------------- ----------------------- .-------...

: CS134 : CI : 0.000E+00 : 0.000E+00 : 0.000E+00 : 0.000Ef00 :
---------------------------------------------------------------------.

('] CS136 : CI : 0.000E+00 : 0.000Ef00 : 0.000E+00 0.000E+00 :*
;

g -----------------_-------------------------- -_-- --------... ------_
v

: CS137 : CI : 0.000E+00 0.000E+00 0.000E+00 : 0.000E+00 :* *

-------- -------------------- ------------------------ ---------------

ENTER E C 3 TO ERASE SCREEN AND CONTINUE : C

- - -. , , , _ _ _



3927007790 rADE 12 Or 22
Sirs: LIMER1Cx
UNIT: U1
USER: MOR

C TE: 02/10/92 09: 46
i

%. ~

EFFLUENT AND UASTE DISPOSAL REPORT
..--------------------- -----------

DASEOUS EFFLUENTS FOR RELEASE POINT! 4 HOT MAINTENANCE SHOP
------------------------------------

CONTINUOUS MODE DATCH MODE
----------------------------------------------------------------------

: NUCLIDES : UNITS : OUARTER : QUARTER : QUARTER : QUARTER :

: RELEASED : : 3 : 4 : 3 : 4 :
--------------------------- ------------------- -------- -----.---- -

3. PARTICULATEE (CONTD)
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - -

: BA140 : CI : 0.000Ef00 0.000E+00 : 0.000Ef00 : 0.000E400 *

----------------------------------------------------------------------

: CE141 : CI : 0.000E+00 : 0.000E+00 : 0.000Ef00 : 0.000E400 :
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . . - - - - - - - - - - - - - - - - - - - - - - - - - - .

: CE144 : CI : 0.000Ef00 : 0.000E400 : 0.000Ef00 : 0.000E400 :
------------------.. ---------- ---------------------------------------

'

| TOTAL FOR : : : : :

: PERIOD : CI : 0.000E+00 : 0.000Ef00 : 0.000E+00 : 0.000E+00 :
: (ADOVE) : : : : : :

(~x
1 ( )
,

%dTER C C ] TO ERASE SCREEN AND CONTINUE : C
i

|
,

1

1

*f

["%L) .

s
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II. TABLES

B. SUMMARY OF RADIOACTIVE LIQUID EFFLUENTS

July 1, 1991 to December 31, 1991

Six (6) pages are included in Table B '

|O
L
|

|

O .

- . . - - - - .



SITE: LIMERICK 3927007790
UNIT: U1
USER: MGR
_DATE: 02/10/92 09:46

F L-UE N T AND UASTE DISPOSAL REPORTv
----------------------------------

L
(

LIQUID EFFLUENTS -- SUMMATION OF ALL RELEASES
--------------------------.----.-------------

1 -- - - - - - - - - - - - - - - - - - - - . - - - - - _ . . . . . - - - - - - - - - -

| t UNITS : QUARTER : QUARTER EST. TOTAL:
: : 3 : 4 ERROR, E:
---------------------------------------------

A. FISSION AND ACTIVATION PRODUCTS
----------------------------------------------------------------------

! 1. TOTAL RELEASE (EXCL.: CI : 0.690E-02 : 0.253E-02 : 0.630E+01 :
TRIT., GASES, ALPHA): : : : :

------------- ----------------------------------------------..--------

2. AVERAGE DILUTED UCI/ML : 0.119E-06 -0.526E-07 :
: CONC. DURING PERIOD ; ! :
------------------------ ..--------------------------------

: 3. PERCENT OF : % : 0.000E+00 0.000E+00 :
: APPLICADLE LIMIT : : :
--------_--------------------_--------------------- ------,

.

D. TRITIUM
,

- - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
I

1. TOTAL RELEASE : CI : 0.115C+01 : 0.130Ef01 : 0.630E+01 :
{,1 ------------------------------ ------------------------------------

% 2. AVERAGE DILUTED UCI/ML : 0.201E-04 0.269E-04 :
: CONC. DURING PERIOD : : : :
-------------..--------------------------------------------

: 3. PERCENT OF : % : 0.000E+00 : 0.000Ef00 :
APPLICADLE LIMIT : : : .:*

----------------------------------------------------------

l C. DISSOLVED AND ENTRAINED GASES
1

------------------------- --------------------------------------------

1. TOTAL RELEASE : CI : 0.465E-03 0.483E-03 : 0.630E401
------------------------ ----------------------------------.. --------

: 2. AVERAGE DILUTED :UCI/ML : 0.914E-00 : 0.100E-07 :
: CONC. DURING PERIOD : - ! . :
---------------------..------------- ..----------- --------

! 3. PERCENT OF : % : 0.407E-02 : 0.502E-02 :
APPLICADLE LIMIT : : : ;

|
; - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - -

I

|- D. GROSS ALPHA RADI0 ACTIVITY
---------------------------------------------... ----------------------

| | 1. TOTAL RELEASE : CI :-0.000Ef00 t'O.000EiOO : 0.000E+00.!
-------------..------------------- .---------------------- ----..------

---------------------------------------...------------------------ ----.

(~' VOLUME WASTE RELEASED : LITERS : 0.157C+07 : 0.120E+07 : 0.000E+00 :
\ (PRIOR TO DILUTION) : : : : :.

---------------------------------------- .-------------------------.--

-------------------------------------------- -------------------------

F.. VOLUME DILUTION UATER | LITERS : 0.57.1E+0B : 0.482Ef00 : 0.000E+00 :
! USED DURING PERIOD : ! !. ;
---------- -----------------------------------------------------------

M''g D 41" F+ P. P' .I N Ph6 A P ." .*W98 *** Fat 6 4 > * . - M 4 6 err 9 4 4 e.4, A M
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PA E 1 F 53927007790 ,

SITE: LInERICs
UNIT: U2
USER: MGR

-1E 02/10/92 09:46
.

4

FFLUENT AND WASTE DISPOSAL REPORT
----------------------------------

LIQUID EFFLUENTE FOR RELEASE POINT: 1 LIQUID RAD WASTE DISCHARGE TO SCHUYLKILL Ri
--------------------------------- -

CONTINUOUS MODE BATCH MODE
------------------_---------------------------------------------------

'

: NUCLIDES : UNITS : QUARTER : QUARTER : QUARTER : GUARTER :

RELEASED : 3 4 : 3 : 4 :
----------------_-----------------------------------------------------

.-------- -----------------------------------------------------------.

H3 : CI 0.000EiOO : 0.000Ef00 : 0.115E+01 : 0.130Ef01 !*

--------------------------------------------------------------------.

: C14 : CI : 0.000E+00 0.000EiOO : 0.000EiOO : 0.000E400 *

---------------------------------------------------------------------..

NA24 : CI : 0.000E+00 : 0.000E400 : 0.000EiOO : 0.000E+00 :*

-------------------------.. -------------------------------------------

P32 : CI : 0.000Ef00 0.000EiOO : 0.000E+00 0.000Ef00
,

.. ----------- ----------------------------------------------------..--

: CR51 : CI : 0.000E+00 0.000E400 : 0.450E-02 0.109E-02
- - - _ - - - - - - - - . . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - _ .

MN54 : CI : 0.000Ef00 : 0.000E+00 : 0.198E-03 : 0.037E-04 :*

----------.---- ----------------------...------------ ------------..

MN56 : CI : 0.000E+00 : 0.000E+00 0.000Ef00 : 0.000E400<

---------------------- ------------- . -------- --------------- ------

FESS : CI : 0.000Ef00 0.000E+00 : 0.000E400 0.000Ef00 :
-------------------------------------------------------.. -------------

: FE59 : CI : 0.000E+00 0.000E+00 0.000EiOO : 0.000E400 :*

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . - - - - . . - - - - - - - - - . . - - - - - - - - - - - - - - - .

: C059 : CI : 0.000EiOO : 0.000EiOO : 0.824E-04 : 0.6SOE-05
-------------_----------------------------_- -__ --_-_-_-_-_--__-_--_.

: C060 : CI : 0.000E+00 : 0.000E+00 : 0.475E-03 ; 0.540E-03 :
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - , - - - . . .

NI63 : CI 0.000E+00 : 0.000EiOO : 0.000EiOO : 0.000Ef00 :.
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . - - - - - - - - - - - - - - - - - - - - - - . . - - - - - - -

NI65 : CI : 0.000E+00 0.000Ef00 -0.000EiOO : 0.000E400 :
----------------------------------------------------------------------

: CU64 : CI : 0.000Ef00 0.000E+00 0.000E+00 0.000Ef00
------------------------------------------------------------------ ~

: ZN65 : CI : 0.000E+00 : 0.000E+00 : 0.148E-02 0.611E-03 :
--------------------------------- -------------------- ---------------

- - - - - - - - - _ - - - _ - - - - - - - - - - - - - - - - _ - - - - - - _ - - - - - - - _ - _ - - - _ _ - _ - - - - - - - - - - - - _

ZN69 : CI : 0.000E+00 0.000E+00 0.000EiOO : 0.000Ef00 :
- - _ - - - - - - - - - - - . - - - - - - - - - - - - - - - _ - - - _ _ - - - - - _ - - - - - _ _ - - - _ - _ _ - . . _ - - - . . . . - _ - _

DRB3 : CI : 0.000E+00 1 0.000Ef00 0.000Ef00 : 0.000EiOO :.
--------------------------------------------.--.---------------------.

{~},DRB4 : CI : 0.000EiOO 0.000E+00 : 0.000Ef00 : 0.000Ef00 :i

| ----------------- .---------------- ---------------- --------------
,

1 DRCS : CI : 0.000Ef00 0.000E+00 0.000E+00 : 0.000EiOO :
| --------------------------- --------- -----------------..-----.---------

|

| ENTER [ C J TO ERASE SCREEN AND CONTINUE : C
,

i

. , . , . , , , , , , , -- y,,..,,-- , . p--(-gw,
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"^ ' 2 F 53927007790SITE: LIMERICK
UNIT: U2

| USER: MGR
g'' TE: 02/10/92 09:47
%. ~

EFFLUENT AND WASTE DISPOSAL REPORT
----------------------------------

| LIQUID EFFLUENTS FOR RELEASE POINT: 1 LIQUID RAD WASTE DISCHARGE TO SCHUYLKILL R
I

-----------------------------------
,

CONTINUOUS MODE DATCH MODE
----------------------------------------------------------------------

: NUCLIDES : UNITS : QUARTER : QUARTER : QUARTER : QUARTER :

: RELEASED : : 3 4 ! 3 : 4 :
---------------------..------------------------------------------------

LIQUID EFFLUENTS (CONTD)
- - - - - - - - - - - - - - - - - - - . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . - - - - - -

: RD86 : CI : 0.000E+00 -0.000Ef00 0.000E+00 : 0.000EiOO :
----------------------------------------------------------------------

: RDOS : CI : 0.000Ef00 0.000EiOO 0.000E+00 : 0.000E+00 :
----------------------------------------------------------------------

: RDS9 : CI : 0.000Ef00 1 0.000E400 1 0.000Ef00 0.000Ef00 :
---------------------------------------------------------------------_

.

: SR99 : CI : 0.000Ef00 0.000E+00 : 0.000Ef00 1 0.000Ef00 :
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - _ - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - -

SR90 : CI : 0.OOOEf00 0.000EiOO : 0.000E+00 0.000C100 :
--------------------------... ----.-----------------------..------------

%

)SR91 : CI : 0.000E+00 : 0.000E+00 : 0 000Ef00 0.000E+00 -

s s------------------------------------------------------------------~~

: SR92 : CI : 0.000Ef00 : 0.000Ef00 : 0.000Ef00 : 0.000E+00 :
---------------------------------------------------- .----------------

: Y90 : CI : 0.000E+00 : 0.000E+00 : 0.000E+00 : 0.000E+00 :
----------------------------------,-----------------------------------

: Y91M : CI : 0.000Ef00 : 0.000Ef00 1 0.000E+00 : 0.000Ef00
------ ------ ----- ---..-- .. ------- ------- ---- . ----- .-- -------

: Y91 : CI : 0.000E+00 : 0.000E400 : 0.000E400 1 0.000Ef00 :
- - - - - - - - - - - - - - - - - - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ _

Y92 : CI : 0.000EiOO : 0.000E+00-: 0.000EiOO : 0.000Ef00
----- -------------,---------------------------------..----------------

---------------------------...-----------------------------------------

: Y93 : CI : 0.000E+00 1 0.000E400 : 0.000E+00 : 0.000E+00 :
-----------------------------------------..-- -------------------- ----

:- 2R95 : CI : 0.000E+00 1 0.000E400 : -0.000E+00 : 0.000EiOO :
-----------------------------------------------------..----------------

: ZR97 : CI : 0.000E+00 : 0.000Ef00 1 0.000E+00 : 0.000EiOO :
--------------------------------------------------------------------~~

: ND95 : CI : 0.000Ef00': 0.000E+00 : 0.000Ef00 : 0.000E400 ''

----------------------------------------------------------------------

M099 : CI : 0.000E+00 : 0.000E+00 : 0.000E+00 : 0.000E+00 :
----------------------------------------------------------------------

: . TC99M CI : 0.000E+00 : 0.000E+00 : 0 000E+00 : 0.000E+00 :
("y--------------------------------------------------------------------

,

(_) TC101 : ci : 0.000Ef00 : 0.00.0E+00 : 0.000E+00 2 0.000E+00 1
-----------------.----------------------------------------------------

ENTER E C 3 TO LRASE SCREEN AND CONTINUE : C

._. , , ~. _ ,



3927007790 enot 3 Or s .

SITE: LIMERICK !.
!UNIT: U1

USER: MOR
TE: 02/10/92 09:48

\ -
x

EFFLUENT AND WASTE DISPOSAL REPORT
---------- -----------------------

LIOUID EFFLUENTS FOR RELEASE POINT: 1 LIQUID RAD UASTE DISCHARGE TO SCHUYLKILL R
-------------------.- -------------

CONTINUOUS MODE DATCH MODE
--------------------------------------------------------....-----------

: NUCLIDES : UNITS : QUARTER : GUARTER : QUARTER : OUARTER
| RELEASED : : 3 : 4 : 3 : 4 :

- - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - . .

LIQUID EFFLUENTS (CONTD);
----------------------------------------------------------------------

| RU103 : CI : 0.000EiOO : 0.000Ef00 : 0.000E+00 : 0.000E +00 :
----------------------------------------------------------------------

: RU105 : CI : 0.000Ef00 : 0.000Ef00 : 0.000E400 0 000E+00 :
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - -

: RU106 : C1 : 0.000E400 : 0.000Ef00 0.000E+00 : 0.000C+00
----------------------------------------------------------- ---------

,

: AG110M : CI : 0.000E+00 : 0.000Ef00 : 0.000E+00 : 0.000E+00 :
---------------------------------------- ------------..------- --..-----

: TE125M : CI : 0.000Ef00 : 0.000EiOO 0.000Ef00 : 0.000E+00 :
-------------------------------------------------. , ---------------

i

.\--)TE127M
: CI : 0.000E400 : 0.000E+00 : 0.000E+00 : 0.000E+00 :

- - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - _ - - - _ _ - - - - - _ - - - - - - - - - _ - - - - - _ - - - - - - - - -

| TE127 : CI : 0.000E+00 : 0.000Et00 : 0.000Et00 : 0.000E+00 |
- - - - - - - - - - - - - - - - - - - - - - - - - . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

| TE12?M : CI : 0.000E+00 0.000EiOO : 0.000E400 0.000E400 :
- - - - - _ - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

----------------------------------------------------------------------

: TE129 : CI : 0.000E+00 : 0.000E+00 0.000E+00 : 0.000Ef00 :
-------- ------_----- ------ -_- - ...-- . .._- _ .. --.._

: TE131M : CI : 0.000E+00 : 0.000Et00 : 0.000Ef00 : 0.000E+00
----_-_------ -- .---- -----.. _--- -- . --.. ... -_. .. . ..

: TE131 : CI : 0.000E+00 : 0.000Ef00 : 0.000Et00 : 0.000E+00 !
------------------------------------------------------------- --...----

: TE132 : CI : 0.000Ef00 : 0.000E+00 0.000EiOO : 0.000E+00
. ----- ---_ --- ------ --- ---- ----- _-- - .._.. .-- -__.--- ..

| 1130 : CI : 0.000E+00 : 0.000E+00 : 0.000E+00 : 0.000Et00 :
.. --- -- ----- ---- -- -- ---..-- ---- .. --- ----- ...... .- . . - . .

: I131 : CI : 0.000E+00 : 0.000E+00 : 0.000E400 : 0.000E+00 :
1 ------------------------------------------------------. ..------------

1 I132 : CI : 0.000E+00 : 0.000Ef00 : 0.000E+00 0.000EiOO :

|
- - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . . . - . _ - - - - - - - - - - - - - - - - - .

: I133 : CI : 0.000E+00 : 0.000E+00 : 0.000Et00 : 0.000F+00 :
------------------------------------- --------------------------------

: I134 : CI : 0.000E+00 :.0.000E+00 ; 0.000E+00 0.000E+00 ;
r~
(_)T_------------------_----_--__---------------.._-__-.--_-------_-_-__I135 : CI : 0.000Ef00 : 0.000E+00 : 0.000E+00 : 0.000EiOO :

........--------------------------- ..--------------------------------

ENTER C C ] TO ERASE SCREEN AND CONTINUE : C

_ _ _ _ _ . . _ _
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3927007790 eADE 4 Or s
SITE: LIMERICK
UNIT: U2
USER: MGR *

,Q TE: 02/10/92 09:40
(EFFLUENT

/ -

AND UASTE DISPOSAL REPORT
----------------------------------

.

LIQUID EFFLUENTS FOR RELEASE POINT * 1 LIQUID RAD WASTE DISCHARGE TO SCFUYLKILL R
- ---------------------------------

CONTINUOUS MODE BATCH MODE
----------------------------------------------------------------------

! NUCLIDES : UNITS : QUARTER : GUARTER : QUARTER QUARTER :
*: RELEASED : : 3 : 4 3 4

----------------------------------------------------------------------

LIQUID EFFLUENTS (CONTD)
--------------------------------------------------------.-------------

: CS134 : CI : 0.000E+00 : 0.000E+00 : 0.101E-04 : 0.469E-04 :
----------------------------------------------------------------------

CS136 : CI : 0.000E+00 : 0.000E+00 0.000Ef00 0.000Ef00 :
--------------------------------------------- ------------------------

: CS137 : CI : 0.000EiOO : 0.000E+00 : 0.312E-04 : 0.159E-03 :
----------------------------------------------------------------------

.

: CS139 : CI : 0.000E+00 : 0.000E+00 0.000E+00 : 0.000Et00 :
----------------------------------------------------------------------

: BA139 : CI : 0.000E+00 : 0.000E+00 : 0.000E+00 : 0.000Et00 :

/~'T
\w -)------------------- .------------------------------------------------

'

: DA140 : CI : 0.000E+00 1 0.000E+00 : 0.000Ef00 : 0.000E400 :
--------------- --------------------------------------- ---.,----------

: DA141 : CI : 0.000E+00 1 0.000E+00 0.000E+00 0.000Ef00 ;
----------------------------------------------------------------------

: BA142 : CI : 0.000E+00 : 0.000E+00 : 0.000Ef00 : 0.000Ef00i

----------------------------------------------------------------------

[ : LA140 : CI : 0.000E+00 : 0.000E+00 : 0.000E+00 0.000E+00 :
'

----------------------------------------------------------....--------

: LA142 : CI : 0.000E+00 : 0.000E400 : 0.000Et00 0.000E+00 ;
--------------------------------------------------------------------_-

,

, CE141 : CI : 0.000Et00 0.000Et00 : 0.000Ef00 0.000E+00* *

i

; -----------------------------------_---_--------_------------.------__

: CE143 : CI 0.000E+00 : 0.000Ef00 0.000Ef00 : 0.000E+00*

----------------------------------------------------------------------

CE144 : CI : 0.000E+00 ; 0.000E+00 : 0.000E+00 0.000E+00
--_--------------------_-------------_------.-------------_-------_---

: PR143 : CI : 0.000E+00 : 0.000C+00 0.000Ef00 : 0.000E+00 :
------------------------------------------ _--------------. ----------

: PR144 : CI : 0.000E+00 : 0.000Ef00 1 0.000E+00-: 0.000E+00
----------------------------------------------------------------------

| : ND147 : CI : 0.000E+00 0.000E400 : 0.000E+00 : 0.000E400 :
! ----------------------------------------------------------------------

| AS76 : CI : 0.000E+00 : 0.000C+00 0.000E+00 0.000Ef00 :
f-(_)y--------------------------------------------------------------------,

U197 : CI : 0.000E+00 : 0.00.0E+00 0.000E+00 0.000Ef00 :
-------------------------.--------------------------------------------

ENTER E C ] TO ERASE SCREEN AND CONTINUE : C
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PAE 5 F -53927007790SITE: LIMERICK
UNIT: UI
USER: MGR
TE: 02/10.92 09:49i

\ -

% tFFLUENT AND WASTE DISPOSAL REPORT
----------------------------------

,

LIQUID EFFLUENTS FOR RELEASE POINT: 1 LIQUID RAD WASTE DISCHARGE TO SCHUYLKILL R:
-----------------------------------

|
CONTINUOUS MODE DATCH MODEt

----------------------------------------------------------------------

: NUCLIDES : UNITS : QUARTER : QUARTER : QUARTER : QUARTER :
RELEASED : : 3 : 4 : 3 1 4 :

----------------------------------------------------------------------

LIOUID EFFLUENTS (CONTD)
---------_----------------------_------------------------------------- ,

! NONE : CI : 0.000E+00 : 0.000E400 : 0.000E+00 : 0.000E+00 :
------------------------------------------------------------------- --

)

)

, ----------------------------------------------------------------------
}

TOTAL FOR : : : : : :

PERIOD : CI : 0.000E+00 : 0.000E+00 : 0.116Ef01 : 0.130EiO1 :
,

(ABOVE) : : : : : :
---------------------------------------------------------------------_

---------------------------------------------------------------.. -----

I ) XE-133 : CI : 0.000E+00 : 0.000Ef00 : 0.295E-03 : 0.19?E-03 :\ e~s--------------------------------------.------------------------.-----

: XE-135 : CI : 0.000E400 : 0.000E+00 : 0.170E-03 : 0.284E-03 |
----------------_--------_-----------------_------_---------------__,_

'

EFFLUENT RELEASE SUMMARY OPTIONS
--------------------------------

1 -- TERMINATE
2 -- ACCUMULATE GASEOUS RELEASES
3 -- ACCUMULATE LIQUID RELEASES
4 -- PRINT WASTE SUMMARY REPORT

ENTER OPTION SELECTION E 1-4 J 3

,

I
i
|

nv .

_ -- . . . _ _ _ _ _ _ _ _ _ . - _ . _ _ . . - - . , _ _ _ . , _ _ _ _ _ _ _ . _ - _ . _ . _ _
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II. TABLES

C. SOLID WASTE DISPOSITION REPORT

July 1, 1991 to December 31, 1991

Four (4) pages are included in Table C *

O.
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PAGE 1 0F 4

,

.

t

t
,

; SOLID WASTE AND IRRADIATED FUEL SMIPMENTS
. ;1

'

. PERIOD 07/01/91 TO 12/31/91
s

[ /A. SOLID WASTE SHIPPED CFFSITE FOR BURIAL OR DISPOSAL (NOT IRRADIATED FUEL) -;
t

. ...........................................................................
.

|1. TYPE CF WASTE. iUNIT 6 MONTH PERIOD ' ERROR, % .t
'

?

'........................s.................................................. t

s. SPENT RESINS, FILTER SLUDGES, m3 2.78E+02- I

1 EVAPORATOR BOTTOMS, ETC. _ Cl. 3.04E+02 25% -f
,

................................. ......................................... I

' 7.75E+01*b. DRY COMPRESSIBLE WASTE,. m3 -

CONTAMINATED EQUIPMENT, ETC. Cl 2.55E+00 25% ,.

t

...........................................................................
@-

c. IRRA01ATED COMPONENTS,. .m3 0.00E+00
< CONTROL RODS, ETC. Cl. .0.00E+00

...............................................?- ............................
', d. OTHER (DESCRIBE) m3 0.00E+00
j CAD FILTERS & TRASH- ' CI " 0.00E+00 .

...........................................................................

i
* PORTIONS OF THE WASTE-IS PROCESSED BY OFFSITE VENDORS (QUADREX, SEG) !

,

ACTIVITY IS ESTIMATED. L

..

i

!

.

O

!

.

I
i f

'

(
.1s

i 9

9

4

;

- i
e

'

t . .
'

|
,

-

I

j .R

v . , - - - ,. , .-v
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3927007790

PAGE 3 0F 4

3. SOLIO WASTE DISPOSITION

NUMBER OF SHIPMENTS MODE OF TRANSPORTATION DESTINATION

30 TRUCK LIMERICK TO BARNVELL

21 TRUCK OUADREX TO BARNWELL

10 TRUCK SEG TO BARNWELL

'

76 TRUCK SEG TO BEATTY

.

?

e

L

i

[
!

:

1

i-
4

.
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PAGE 4 0F 4

3927007790B. IKRADIATED FUEL SHIPMENTS (DISPOSITION)

NUMBER OF SHIPMENTS MODE OF TRANSPORTATION DESTINAi!ON

NO SHIPMENTS MADE

COMMENTS:

1 SN!PMENTS WERE MADE FROM LIMERICK TO QUADREX FOR PROCESSING.

14 SetlPMENTS WERE MADE FROM LIMERICK TO SEG FOR PROCESSING.

NO SOLIDIFICATIONS WERE MADE.

NO CHANGES TO THE PCP DURING THE PERIOD 07/01/91 TO 12/31/91.
'

.

4

e
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II. TABLES

D. OFFSITE RADIATION DOSE ASSESSMENT

January 1, 1991 to December 31, 1991

One (1) page is included in Table D.
,

|

' nv .

. . _ - . _ - - . . . _ . - .- _ .. _ . . . .
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SITE: LIMERICK
UNIT: U1
USER: MART .

DATE: 02/21/92 18:50

SUMMARY OF MAXIMUM INDIVIDUAL 00SES
TOTAL ACCUNULATION FOR PERIJD5:
LIQUI 3: PROM 01/01/91 0:00 TO 12/31/91 23:00
GASEOUS: FROM 01/01/91 0:00 TO 12/31/91 23:00
AIR: FROM 01/01/91 0:00 TO 1R/31/91 23:00

A P PLI C A3 L E ESTIMATED AGE LOCATION t GF LIMIT
EFFLUENT ORG AN 0355 GRDUP DIST DIR APPLICABLE (MR)

(MREM) (M) (TOWARD) L1 HIT,

.___...-____...__________,.,___....___ .____._______;...........__...___

LIQUID TOTAL EDDY 2.18C-32 ADULT RECEPT 3R 1 3 6E-31 6.0

LIQUID LIViR 3.616 '2 TiEN RECEPTOR 1 1.8E-01 20.0
......................................................................

NOBLE GAS AIR 005E 2.33E-03 762. ESE 1.26-02 20.0
(C' A-MRAD)

NDBLE GA5 A '055 4.905-03 762. ESL 1.2E-02 40.J
(Bt MRAD) ,

e

NOBL2 GAS T. BOD Y
(GAMMA)

s 4.323-04 ALL 965. ESE 2.22-03 20.0m

(Q NDsLi GAS SKIN
(8ET A)

* 1.22E-03 ALL 965. ESE 3.0E-03 40.0
......................................................................

10 DINE 4 GI-TRACT 9.655-07 AOULT 965. NE 3.2E-06 30.0
PARTICULATk5

$UMiARY OF POPULATION 005ES
TOTAL ACCUMULATION FOR PERIODS:
LICUI): FROM 01/31/91 0:00 TO 12/51/91 23:00
G A510J5: FRJM 01/01/91 0:00 T3 12/31/31 23:00

.......___......... ............. ____________________....._..________
EFFLuiNT APPLICA3LI ESTIMATED

CRGAN POPULATION 005E
(PERSON-REh)

..____________________.....__.-__.._________ ...... ...... ___________

LIQUID 10TAL LODY 6.6E-01
LIQUID TiYEDID 5.3E-01
GASEQUS 101 AL EDDY 1.TE-02
GASEQUS THYROID 1.TE-02

\ -

..
_ _ _ _ _ - - - _ _ _ _ _
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II. TABLES

E. RADIATION DOSES TO MEM ERS OF T!!E PUBLIC DLE TO TilEIR
ACTIVITIES INSIDE SITE BOUNDARY,

i

January 1, 1991 to December 31, 1991 ,

t

Two (2) pages are included in Table E '

i .

' '
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RADIATION DOSES TO MEMBERS OF THE PUDLIC DUE TO THEIR0 , ACTIVITIES INSIDE SITE BOUNDARY

Fer ODCM Control 3.6, the Semi-Annual Effluent Release Report
shall include an assessment of the radiation doses from
radioactive 11guld and gaseous effluents to members of the
public due to their activities inside the Site Boundary
during the report period. Technical Specifications /ODCM
Controls state that Members of the Public shall include all
persons not occupationally associated with the plant. This
category does not include employees of the utility or
contractors. Also excluded from this category are persons
who enter the site to service equipment or to make
deliveries. This category does include persons who use
portions of the site for recreational, occupational
education, or other purposes not associated with the plant.
The Limerick Information Center on Longview Road near the
rear exit of the plant, Frick's Lock Environmental Laboratory
on the west shore of the river and the railroad tracks which
run above the east shore of the Schuylkill River are all
areas within the site boundary where radiation dose of this
type could occur. The radiation doses to Members of the
Public have been estimated using methodology stated in the
ODCH. The maximum gaseous dose to members of the public at
these locations is based on the following acsumptions:
1. Real tin.9 meteorology and actual effluent releases.
2. Beta air d$se attributed to noble gas releases.
3. Highest exposed sector of the railroad tracks (W), and

^the sectors encloslag Frick's Lock and the Information
Center available for occupancy.

4. The maximum expected occupancy factor is a working year
(or 25%) in any of the locations.

5. Distance to the railroad tracks, which pass through the
Site Boundary in the W sector, is approximately 225
meters.

6. Distance to the Limerick Information Center is
approximately 884 meters in the ESE sector.

7. Distance to Frick's Lock Environmental Laboratory _is
approximately 450 meters in the WSW sector.

A summary of gaseous radiation doses to members of the public
at these locations is included in this Attachment.

O
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!
RADIATION DOSE TO MEMBERS OF PUBLIC WITHIN LIMERICK GENERATING !4

STATION SITE BOUNDARY FOR AFFECTED SECTORS AND DISTANCES !
!

!
! |

,

j APPROXIMATE GAMMA AIR BETA AIR IODINE / PARTICULATE H-3/ BETA-EMITTl:R
LOCATION SECTOR DISTANCE DOSE, MRAD DOSE, MRAD ORGAN DOSE, MREM INGESTION DOSE, !

(METERS) MREM L
'

t

FRICK'S LOCK WSW 450 4.33E-9 1.24E-8 1.20E-5 0.00EO
1

INFO. CENTER ESE 884 7.65E-9 2.189E-8 3.06E-6 0.00E0

R.R. TRACKS W 225 2.06E-8 5.89E-8 4.73E-5 0.00EO i

!
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$

|

!

1 i
!
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i
!
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III. ATTACHMENTS

A. SUPPLEMENTAL INFORMATION

Pacility: Limerick Generating Station - Unit 1 and Unit 2
Licenses NPF-39 (Unit 1) and NPF-85 (Unit 2)
1. Regulatory Limits (ODCM Control Limits)

A. Noble Gases:

1 5 500 mRems/Yr - total body " instantaneous" limits per
5 3000 mRems/yr - skin ODCM Control I 3.3.2

2. $ 10 mRads - air gam.aa quarterly air dose limits per
20 mRads - air beta ODCM Control I 3.3.3

3 5 20 mRads - air gamma - yearly air dose limits per
5 40 mRads - air beta ODCM Control I 3.3.3

,

B. Iodines, tritium, particulates with half life > 8 days:

1. $ 1500 mRems/yr - any organ " instantaneous" limits per
*

(inhalation path) ODCM Control I 3.3.2

2. $ 15 mRems - any organ quarterly dose limits per
ODCM Control I 3.3.4

3 5 30 mRems - any organ - yearly dose limits per
ODCM Control I 3.3.4

.

C. Liquid Effluents:

1. Concentration < 10CFR20 " instantaneous" limits per
Appendix B, Ta51e II, Col. 2 ODCM Control I 3.2.2

2 5 3 mRems - total body - quarterly dose limits per
5 10 mRems - any organ ODCM Control I.3.2.3

3 5 6 mRems - total body - yearly dose limits per
5 20 mRems - any organ ODCM Control I 3.2.3,

2. Maximum Permissibl9 Concentrations.

Per LGS ODCM Control I 3.2.2, MPCs are not used to calculate
permissible release rates and concentrations.for gaseous releases.

'

The MPCs specified in 10CFR20, Appendix B, Table II, Column 2 for
identified nuclides are used to calculate permissible release rates
and concentrations for liquid releases.

*

_. . -
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3. Average Energy

O , Based on gaseous effluent releases for the report period, average
beta energy is 0.108 MeV and average gamma energy is .0386 MeV.

4. Measurements and Approximations of Total Radioactivity'

A. Pission and Activation Gases

The method used is the Canberra Series 90 Counting System;
GS - Gas Marinelli.

B. Iodine:

The method used is the Canberra Series 90 Counting System;
CH ~ Charcoal Cartridge.

C. Particulate:

The method used is the Canberra Series 90 Counting System
PT - Air Particulate Sample, 47 mm filter.

D. Liquid Effluents:

The method used is the Canberra Series 90 Counting System '

and the Radwaste Liquid Discharge Pre-Release Method with
a 3.5 liter Marinelli.

,

5. Batch Releases

A. Liquid 03 04

# of Batch Releases: 32 22

Total Time period for batch releases, * 2004 1453

Haximum time period for a batch release, * 99 90

Average time period for batch release, * 62.63 66.04

Minimum time period for a batch release, * 30 60

Average stream flow (Schuylkill River)
during periods of release of effluents 2.57E5 3.96ES
into a flowing stream, gpm

* = Minutes

O'
.

L_ . _. __ - ._ _ _ _ . - . . _



_ . _ . . . _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ __ _ _ _ _ _ _ _ __ ___ _ . _ _ _ _ _ _ _ _ . _ . . . _

3927007790
B. Gaseous 03 _ 04 ,

4

# of Batch Releases: 10 4O. Total Time period for batch releases, * 1980 3000

Maximum time period for a batch release, * 1440 1500

Average time period for batch release, * 198 750 j

Minimum time period for a batch release, * 60 240

* = Minutes

6. Abnormal Releases

A. Liquid

None

B. Gaseous

None
,

7. Description of LGS Effluent Release Points

Release Point 1 = North Stack, Common
,

Release Point 2 = South Stack, Unit 1

Release Point 3 = South Stack, Unit 2

Release Point 4 = Hot Maintenance Shop

Liquid Release Point = LGS Liquid Radwaste Discharge

8. Description of LGS Liquid Dose Receptors

Receptor 1 = LGS Liquid Radwaste Discharge Point

Receptor 2 = Citizens Home Water Company

Receptor 3 = Phoenixville Water Company

Receptor 4 = Philadelphia Suburban Water Company

Receptor 5 = City of Philadelphia Crew Course

.

._ __ - - __ _ _ _ __
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| III. ATTACllMENTS (continued)
d

: D. RADIATION MONITORS OUT-OF-SERVICE CONDITION
l
' On 11/23/91 at 0830, the 2B South Stack effluent sample pump became

inoperable. At that time, the 2A South Stack effluent sample pump |

; was also inoperable. With both skids inoperable, ODCM Control 3.3
; Accion Statement "b" was entered. This Action states in part:
!

With less than the minimum of radioactive gaseous effluent
monitoring instrumentation chanrels OPERABLE, take the ACTION
shcwn in Table I3.3-1. The t.ction, from Table I3.3-1 states in:

' part to take grab samples for noble gas at least once per 8 hours
and initiate use of auxiliary sampling equipment for continuous
sampling for lodine and particulate.i

Pursuant to the ACTION Statement, iodine and particulate sampling was
immediately initiated, however, the required noble gas grab sampling'

did not commence until 11/25/91 at 0725. The cause of the event was .

personnel error and the root causes and corrective actions to prevent
recurrence are being determined through the station event
Investigation program. During the period where noble gas grab:

samples were not taken, Unit 2 was maintaining steady state operationO at 100% power. No significant evolutions resulting in the release of
radiation to the environment occurred. This noncompliance was
evaluated to be "not reportable" under 10CFR50.73. However, it is

,

included in this report for information since an LER is not required.

.

5

0 .

- - _ . . - -- ._
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III. ATTACHMENTS (continued)

i

C. PROCESS CONTROL PROGRAM (PCP), REVISION 8
,

No changes to the PCP were made during this period. No major '

changes to Radioactive Treatment Systems were effected during this
period. This is documented in LGS Surveillance Test
ST-0-RRR-990-0.

;

i
,
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III. ATTACHMENTS (continued)

D. ODCM, Revision 10 |
!

This revision incorporated PORC Positions for Radiation Effluent !
Tech Specs previously_ located in Tech Specs and moved to the ODCM l
pursuant to NRC Generic letter 89-01. i

iFive PORC Positions relocated were t

.

1. #5 - In addition to use of the Floor and Laundry Drain tanksi '

Ipermits use of the Equipment Drain Sample Tank for releasing:
liquid radwaste to the river.- '

, - t
2. #16 - Permits alternate sampling to occur only when either the ;

A or B RHRSW Radiation Monitor is= inoperable.
:

3. #24 - Directs when alternate sampling for Gaseous Effluent |
,Instrumentation as required and what type of sampling should -

be implemented.

4. #29 - Allows DW/SP purging during OPCON 4 & 5
' 5. #48 - Allows the use of one SBGT filter' train during DW/SP :

purge.
;

A copy of the ODCM Revision 10 is submitted under separate cover. '

:

,

:

|
|

>

?

?
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1.0 DEFINITIONS

The following terms are defined so that uniform interpretation ofThe defined terms appear inthose controls may pe achieved.
capitalized type and shall be applicable throughout these controls.

.

1.1 ACTION

ACTION shall be that part of a control which prescribes
remedial measures required under designated conditions.

,
1. 2 CHANNEL CALIBRATIO}{

as necessary,
A CHANNEL CALIBRATION shall be the adjustment,
of the channel output such that it responds with the necessary
range and accuracy to known values of the parameter which the

The CHANNEL CALIBRATION shall encompass thechannel monitors.entire channel including the sensor and alarm and/or tripThe
and shall include the CHANNEL TUNCTION TEST.functions,

CHANNEL CALIBRATION may be performed by any series of
sequential, overlapping or total channel steps such that the
entire channel is calibrated. ,

.
1.3 CHANNEL CHECK

A CHANNEL CHECK shall be the qualitative assessment of channel
behavior during operation by observation. This determinationO shall include, where possible, comparison of the channel
indication and/or status with other indications and/or statusderived from independent instrument channels measuring the
same parameter,

1.4 CHANNEL FUNCTIONAL TESI

A CHANNEL TUNCTIONAL TEST shall bei

Analog channels - the injection of a simulated signal
into the channel as close to the sensor as practicable to3.

verify OPERABILITY including alarm and/or trip functions
and channel failure trips,
Bistable channels - the injection of a simulated signalb. into the sensor to verify OPERABILITY including alarm
and/or trip functions.

4

The CHANNEL' FUNCTIONAL TEST may be performed by any series of
saquential, overlapping or total channel steps such-that the
entire channel is tested.

1.5 CONTINUOUS SAMPLING

Per ASTM Standard (1987) Section II (Water and Environmental
j

is defined as
O Technology), Volume 11.03, Article D1356;i

H. P . ,
.

Date IO t-%

I-1 Rev. /o
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" sampling without interruptions throughout an operation or forA CONTINUOUS SAMPLE is the opposite ofa pred'etermined time."
a GRAB SAMPLE. The time period involved to secure (shut-down)
ventilation or re-establish sampling of the release pathwayConsistent with
shall meec the intent of CONTINUOUS SAMPLING.industry standards the time allowance shall not exceed 8
hours.

1.6 DOSE EOUIVALENT I-131

DOSE EQUIVALENT I-131 shall be that concentration of I-131,
microcuries per gram, which alon; wculd produce the same
thyroid dose as the quantity and isotopic mixture of I-131,The thyroid
I-132, I-133, I-134 and I-135 actually present.
dose conversion factors used for this calculation shall be" Calculation ofthose listed in Table III of TID-14844,
Distance Factors for Power and Test Reactor Sites."

1.7 FREOUENCY NOTATIOli

The FREQUENCY NOTATION specified for the performance of
Surveillance Requirements shall correspond to the intervals
defined in Table 1.1. .

1.8 MEMBER (S) OF THE PUBLIC

OF THE PUBLIC shall include all persons who are notMEMBER (S) This category doesoccupationally associated with the plant.,

not include employees of the utility, its contractors, or
Also excluded from this category are persons whovendors.enter the site to service equipment or to make deliveries.

This category does include persons who use portions of the
site for recreational, occupational or other purposes not
associated with the plant.

I

1.9 OFFSITE DOSE CALCULATION MANUAL

shall contain the
The OFFSITE DOSE CALCULATION MANUAL (ODCM)methodology and parameters used in the calculation of offsite
doses resulting from radioactive gaseous and liquid effluents,
in the calculation of gaseous and liquid effluent monitoring
Alars/ Trip Setpoints, and in the conduct of the Environmental

The ODCM shall also containRadiological Monitoring Program.
the Radioactive Effluents Controls and Radiological(1)Environmental Monitoring Programs required by Technicaldescriptions of the informationSpecification 6.8.4 and (2)that should be included in the Annual Radiological

Environmental Operating and Semi-annual Radiological Effluent,

| Release Reports required by Technical Specifications 6.9.1.7
and 6.9.1.8. (3) description of meteorological monitoring
controls.

kH.P.
Date /o t -9/

I-2 Rev. 10



_ _ _ _ _ . _ _ _ _ _ _ . _ _ . _ _ _ . _ .

3927007800
'

-

.

t

I

1.10 QPERABLE - OPERADILITY'

I train, component or device shall beA system, subsystem,
OPERABLE or have OPERABILITY when it is capable of performing

'

and when all necessary attendant
its specified functions (s) instrumentation, controls, electrical power, cooling or seal
water, lubrication or other auxiliary equipment that aretrain, component or device

'

subsystem,required for the system,
to perform its function (s) are also capable of performing
their related support function (s).

1.11 OPERATIONAL CONDITION - CONDITION
i.e., CONDITION, shall be any one

An OPERATIONAL CONDITION,
inclusive combination of mode switch position and average
reactor coolant temperature as defined in the Technical
Specifications.

1.12 PURGE - PURGING .

PURGE or PURGING shall be the controlled process of
discharging air or gas from a confinement to maintain ,

temperature, pressure, humidity, concentration or other
operating condition, in such a manner that_ replacement air or
gas is required to purify the confinement.

,

i

1.13 RATED THERMAL POWER

RATED THERMAL POWER shall be a total reactor core heat
transfer rate to the reactor coolant of 3293 MWt.

'

1.14 REPORTABLE EVENT
j

A REPORTABLE EVENT shall be any of those conditions specified
i in Section 50-73 to 10 CFR Part 50.

,

t

1.15 SITE BOUNDARY

The SITE BOUNDARY shall be that line as defined in Figure
I2.2-la. .

1.16 SOURCE CHECK

A SOURCE CHECK shall be the qualitative assessment of channel
response when the channel sensor is exposed to a radioactive

*source.

1.17 THERMAL POWER.

THERMAL POWER shall be the total reactor core heat transfer
rate to the reactor coolant.

H.P. ~
Date ns 1- 91
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1.18 UNRESTRICTED AREA

An UNRESTRICTED AREA shall be any area at or beyond the SITE
BOUNDARY access to which is not controlled by the licensee for
purposes of protection of individuals from exposure to
radiation and radioactive materials, or any are within the
SITE BOUNDARY used for residential quarters or for industrial,
commercial, institutional, and/or recreational purposes.

1.19 VENTILATION EXHAUST TREATMENT SYSTEM

A VENTILATION EXHAUST TREATMENT SYSTEM shall be_any system
designed and installed to reduce gaseous radiolodine or,

radioactiv9 material in particulate-form in effluents by
passing ventilation or vent exhaust gases through charcoal
absorbers .ind/or HEPA filters for the purpose of removing
iodines or particulates from the gaseous exhaust stream prior-
to the release to the environment (such a system is not
considered to have any effect on nobic gas affluents).
Engineered Safety Feature (EST) atmospheric cleanup. systems
are not considered to be VENTIIATION EXHAUST TREATMENT SYSTEM
components.

,

e

1.20 VENTING

VENTING shall be the controlled process of discharging air or
gas from a confinement to maintain temperature, pressure,O humidity, concentration or other operating condition, in such
a manner that replacement air or gas is not provided or
required during VENTING. Vent, used in system names, does not
imply a VENTING process.

H.P.
Date /O ' Z -1/
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TABLE 11.1
SURVEILLANCE FREOUENCY NOTATION---

NOTATION FREOUENCY

S At least once per 12 hours.

D At least once por 24 hours.

W At least once per 7 days.

At least once per 31 days.M .

IAt least once per 92 days.
Q

At least once per 184 days.SA

A At least once per 366 days.

At least once per 18 months (550 days).R

S/U Prior to each reactor startup. ,

Prior to each radioactive release. .

P

N.A. Not applicable.

4

H.P.
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O BASES FOR EFFLUENT MONITORING CONTPOIS2.0
;

2.1 KETEOROLOGICAL INSTRUMENTATION

The OPERABILITY of the meteorological monitoring instrument- |

ation ensures that sufficient meteorological data is
available for estimating potential radiation doses to the
public as a result of routine or accidental release of
radioactive materials to the atmosphere. This capability is

required to evaluate the need for initiating measures toThis instru-protect the health and safety of the public.
mentation is consistent with the recommendations of
Regulatory Guide 1.23 "Onsite Meteorological Programs,"
February, 1972.

Site data compiled since January 1972 provide correlation
between Elevation 1 (Tower 1) and Elevation 1 (Tower 2), and
between Elevation 2 (Tower 1) and Elevation 2 (Tower 2).This correlation serves as justification for the use of the
appropriate Tower 2 instrument as a back-up to the Tower 1
instrument as shown in Table I3.1-1.

MAPS DEFINING UNRESTRICTED AREAS AND SITE BOUNDARY FOR2.2 *

RADIOACTIVE GASEOUS AND LIOUID EFFLUENTS

Information regarding radioactive gaseous and liquid
('')/ effluents, which will allow identification of structures and

release points as well as definition of UNRESTRICTED AREASq,,
OF

within the SITE BOUNDARY that are accessible to MEMBER (S)THE PUBLIC, shall be shown in Technical Specifications
Figures 5.1.3-la and 5.1.3-1b.
The exclusion area and low population zone shall be as shown
in Figures I2.2-la and I2.2-lb.

RADIOACTIVE LIOUID EFFLUENT MONITORING INSTRUMENTAT1QH2.3

The radioactive liquid effluent instrumentation is provided
to monitor and control, as applicable, the releases of
radioactive materials in liquid effluents during actual or

The alarm / trippotential releases of liquid effluents.
setpoints for these instruments shall be calculated in
accordance with the procedures in the ODCM part II to ensure
that the alarm / trip will occur prior to exceeding the limits

The OPERABILITY and use of thisof 10 CFR Part 20.instrument'ation is consistent with the requirements of
General Design Criteria 60, 63, and 64 of Appendix A to 10
CFR Part 50.

H.P.
Date10 l'M
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O - I2. 2-1-
._

EXCLUSION ZONE
|

.

i

|

.

e

O

Ku.r.
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FIGURE I2.2-lb
| .-
;

LOW POPULATION ZONE
!

|

I

.

s

.

.

O'
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2. 3.1 CONCENTPARQ1{

This control is provided to ensure that the concentration of
radioactive materials released in liquid waste effluents to
UNRESTRICTED AREAS will be less than the concentration levels
specified in 10 CFR Part 20, Appendix B, Table II, Column 2.
This limitation provides additional assurance that the levels
of radioactive materials in bodies of water in UNRESTRICTEDAREAS will result in exposures within (1) the Section II.A
design objectives of Appendix I, 10 CFR Part 50, to a MEMBER
OF THE PUBLIC, and (2) the limits of 10 CFR 20.106(e) to the
population. The concentration limits for dissolved or
entrained noble gases are based upon the assumption that
Xe-135 is the controlling radioisotope and its MPC in air was
converted to an equivalent concentration in water using the
methods described in the International Commission on
Radiological Protection (ICRP) Publication 2.

The required detection capabilities for radioactive materials
in liquid waste samples are tabulated in terms of the lower
limits of detection (LLDs). Detailed discussion of the LLD,
and other detection limits can be found in HASL Procedure,s
Manual, RAsL-300 (revised annually), Currie, L.A., " Limits
for Qualitative Detection and Quantitative Determination .

Application to Radiochemistry," Anal. Chem. 40. 586-93

(1968). and Hartwell. J.K.. " Detection Limits for
Radioanalvtical Countino Technicues." Atlantic Richfield

O- Hanford comoany Reoort ARH-S A-215 (June, 1975).

2.3.2 DOSE

This control is provided to implement the requirements of
Sections II.A, III. A, and IV. A of Appendix I, 10 CFR Part 50.
The Control implements the guides set forth in Section II.A
of Appendix I. The ACTION statements provide the required
operating flexibility and at the same time implement the
guides set forth in Section IV.A of Appendix I to assure that
the releases of radioactive material in liquid effluents will
be kept "as low as reasonably achievable". Also, for fresh
water sites with drinking water supplies which can be
potentially affected by plant operations, there is reasonable
assurance that the operation of the facility will not result
in radionuclide concentrations in the finished drinking water
that are in excess of the requirements of 40 CFR Part 141.
The dose calculation methodology and parameters in the ODCM
implement'the requirements in Section III.A of Appendix I
that confornance with the guides of Appendix I be shown by
calculational procedures based on models and data, such that
the actual exposure of a MEMBER OF THE PUBLIC through
appropriate pathways is unlikely to be substantially

H.P. s$C Date /c z 11
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O The equations specified in the ODCM f orunderestimated.calc 01'ating the doses due to the actual release rates of
radioactive materials in liquid effluents are consistent with
the methodology provided in Regulatory Guide 1.109,
" Calculation of Annual Doses to Man from Routine Releases ofReactor Ef fluents for the Purpose of Evaluating Compliance

Appendix I," Revision 1, October, 1977
with 10 CFR Part 50, " Estimating Aquatic Dispersion ofand Regulatory Guide 1.113,
Effluents from Accidental and Routine Reactor Releases forthe Purpose of Implementing Appendix I," April,1977.

2.3.3 LIOUID RALWASTE TREATMENT SYSTEM
,

The requirement that the appropriate portions of
t'. tis system

releasesbe used when specified provides assurance that thybe kept "as
of radioactive materials in liquid affluents wi3*4
low as reasonably achievable". This specifica*. ion implements
the requirements of 10 CFR 50.35a, General Design Criterion
60 of Appendix A to 10 CFR Part 50 and the design objective

j

The

given in Section II.D of Appendix I to 10 CFR Part.50.specified limits governing the use of appropriate portions of
the liquid radwaste treatment-system were specified as asuitable fraction of the dose design objectives set forth' in
Section II.A of Appendix I, 10 CFR Part 50, for liquid .

effluents.

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION
4() 12.4

The radioactive gaseous effluent instrumentation is provided j
j

to monitor and control, as applicable, the releases of
radioactive materials in gaseous affluents during actual orThe alarm / trip
potential releases of gaseous effluents.
setpoints for these instruments shall be calculated in
accordance with the procedures in the ODCM to ensure that the
alarm / trip will occur prior to exceeding the limits of 10 CFR

The OPERABILITY and use of this instrumentation is
consistent with the requirements of General Design CriteriaPart 20.

and 64 of Appendix A to 10 CFR Part 50.60, 63,

2.4.1 DOSE RATE
This control is provided to ensure that the dose at any time
at and beyond the SITE BOUNDARY from gaseous effluents from
the site will be within the annual dose limits.of-The annual dose limits
10 CFR Part 20 to UNRESTRICTED AREAS.
are the do~se associated with the concentrations of

hH.P.
Date /d 2 W
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0- 10 CFR Part 20, Appendix B, Table 11, Column I. These limits
provide ceastaable assurance that radioactive material
discharged in 7as.aous effluents will Set result in the
expos'ure of a WBER OF THE PUBLIC in un UNRESTRICTED AREA,
either within or nutside the SITE BOUNDARY, to annual average
concentrations exceeding the limits specified in Appendix B,

; Table II of 10 CFR Part 20 (10 CFR 20.106 (b) (1) ) . For
MEMBERS OF THE PUBLIC who may at times be within the SITE
BOUNDARY, the occupancy factor for that MEMBER OF THE PUBLIC
will usually be sufficiently low to compensate for any
increase in the atmospheric diffusion factor for above that
for the SITE BOUNDARY. Examples of calculations for such
MEMBERS OF THE PUBLIC, with the appropriate occupancy
factors, are given in the ODCM. The specified release rate
limits restrict, at all times, the corresponding gamma and
beta dose rates above background to a MEMBER 0: THE PUBLIC at
or beyond the SITE BOUNDARY to less than or equal to 500
mroms/ year to the total body or to less than or equal to
3000 mrems/ year to the skin. These release rate limits also
restrict, at all times, the corresponding thyroid dose rate
above background to a child via the inhalation pathway to
less than or equsi to 1500 mrems/ year.

This Control applies to the release of radioactive materials
in gaseous effluents from all reactors at the site.

[ The required detection capability for radioactive materials
in gaseous vaste samples are tabulated in terms of the lower
limits of detection (LLDs). Detailed discussion of the LLD,

and other detection limits can be found in RASL Procedures
Manual, RASL-300 (revised annually), Currie, L.A., " Limits
for Qualitative Detection and Quantitative Determination -
Application to Radiochemistry," Anal. Chem. 40,
586-93 (1986). and Hartwell, J.K. , " Detection Limits for
Radioanalvtical Countina Technicues." Atlantic Richfield
Hanford Comoany Recort ARM-SA-215 (June 1975).

H.P. M
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2. 4. 2 DOSE , ,NOBLI CASES

This control is provided to implement the requirements of
Sections II.D, III.A, and IV.A of Appendix I, 10 CFR Part 50.
The control implements the guides set forth in Section II.B

The ACTION statements provide the requiredof Appendix I.
operating flexibility and at the same time implement the
guides set forth in Section IV. A of Appendix I to assure 9. hat
the releases of radioactive material in gaseous effluents

"as low as reasonably achievable". The
w.'.11 be kept
Surveillance Requirements implement the requirements in
Section III<A of Appendix I that conformanco with the guiden
of Appendix I be shown by calculational procedures based on
appropriate pathways in unlikely to be substantially

The dose calculation established in the ODCMunderestimated.for calculating the doses due to the actual release rates of
radioactive noble gases in gaseous effluents are consistent
with the methodology provided in Regulatory Guide 1.109,
" Calculation of Annual Doses to Man from Routine Releases ofReactor Effluents for the Purpose of Evaluating Compliance
with 10 CFR part 50, Appendix I," Revision I, October 1977

" Methods for Estimatingand Regulatory Guide 1.111,
Atmospheric Transport and Dispersion of Gaseous Effluents' in
Routing Releases from Light-Water Cooled Reactors," Revision
1, July 1977 with site specific dispersion curves and
deposition methodology. The ODCM equations provided for

g) determining the air doses at an beyond the SITE BOUNDARY are
(\~/ based upon the historical average atmospheric conditions.

2.4.3 DOSE - IOOINE-131. IODINE-133. TRITIUM. AND RADIONUCLIDES IN
PARTICULATE FORM

This control is provided to implement the requirements of
III.A, and IV.A of Appendix I, 10 CFR Part 50.Sections II.C,

The controls are the guides set forth in Section II.C of
The ACTION statements provide the requiredAppendix I.

operating flexibility and at the same time implement the
guides set forth.in Section IV.A of Appendix I to assure that
the releases of radioactive materials in gaseous ef fluents

The ODCMwill be kept "as low as is reasonably achievable."
calculational methods specified in the Surveillance
Requirements implement the requirements in Section III.A of
Appendix I be shown by calculational procedures based on
models and data, such that the actual exposure of a MEMBER OF
THE PUBLIC through appropriate pathways is unlikely to be.

s

$H.P.
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Thec0Do( calculational methodssubstantially underestimated.
for tarculating the doses due to the actual release rates _ of
-the subject materials are consistent with the-methodology-
provided in Regulatory Guide 1.109, Calculation of Annual
Doses to Man from Routine Releases of Reactor Effluents for
the Purpose of Evaluating Compliance with 10 CFR Part 50,
Appendix I," Revision I, October 1977 and Regulatory Guide-

" Methods for Estimating Atmospheric Transport and1.111,
Dispersion of Gaseous Effluents in Routine Releases from.
Light-Water-Cooled Reactors," Revision 1, July 1977 with siteThesespecific dispersion curves and deposition methodology.
equations also provide for determining the actual doses basedTheupon the historical average atmospheric conditions,

-

iodine-133,release rate specifications for iodine-131,
tritium, and radionuclides in-particulate form _with
half-lives greater than 8 days are_ dependent on the existing
radionuclides pathways to man in areas at and beyond the SITE-
BOUNDARY. The' pathways which were examined in tae
development of these calculations were (1) ~ individual

-

inhalation of airborne radionuclides, (2) deposition of
radionuclides onto green leafy vegetation with_ subsequent-

(3) deposition onto grassy areas whereconsumption by man, '

milk animals and meat-producing animals graze with--
consumption of the milk and meat by man, and- (4) deposition
on the ground with subsequent exposure of man.

2.4.4 yJJTILATION EXHAUST TREATMENT SYSTEM

The requirement that the appropriate. portions of this system
be used, when specified, provides reasonable assurance that
the releases of radioactive materials in gaseous-effluentsThis-will be kept "as-low as is reasonably achievable."
control implements the requirements of 10 CFR 50.36a, General
Design 1 Criteria 60.of Appendix A to.10 CFR Part 50,_and the-
design objectives given in'Section?II.D of Appendix I to

The-specified limits governing the une of10 CFR Part 50.
appropriate portions of the systems were specified as a: _ _

suitable' fraction of the dose-design-objectives set forth in
Section II.B and II.C of Appendix I, 10 CFR Part 50, for
gaseous affluents.

2.4.5 VENTING OR PURGING

This control provides reascnable assurance that releases from
drywell purging operations will not exceed the annual dose*

limits of'10 CFR Part'20.for UNRESTRICTED AREAS.

H.P._ NF
Date /O ? or
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2.4.6 TQTAL DOSE
This control is provided to meet the dose limitations of

190 that have been incorporated into40 CFR Part
10 CFR Part 20 by 46 CFR 18525. The control requires the

preparation and submittal of a special Report whenever the
,

'

calculated doses from plant radioactive effluents exceed
For sitestwice the design objective doses of Appendix I.

it is highly unlikely thatcontaining up to four reactors,
the resultant dose to a MEMBER OF THE PUBLIC will exceed the
dose limits of 40 CFR 190 if the individual reactors remainwithin the reporting requirement level.i

The Special Report will describe a course of action that
should result in the limitation of the annual dose to a
MEMBER OF THE PUBLIC to within the 40 CFR Part 190 limits.it may be assumedFor the purposes of the Special Report,
that the dose commitment to the MEMBER OF THE PUBLIC fromother uranium 1'uel cycle sources is negligible, with the
exception that dose contributions from other nuclear fuel
cycle facilities at the same site or within a radius of 5If the dose to any MEMBER OF T,HEmiles must be considured.PUBLIC is estimated to exceed the requirements of 40 CFR Part

the Special Report with a request for a variance .

190,
(provided the release condition resulting in violation of 40,

in accordanceCFR Part 190 have not already been corrected), iswith the provisiona of 40 CFR 190.11 and 10 CFR 20.40Sc,
(' considered to be a timely request and fulfills the

requirements of 40 CFR Part 90 until NRC staff action is
An individual is not considered a MEMBER OF THEcompleted.

TUBLIC during any period in which he/she is engaged in
carrying out any operation that is part of the nuclear fuel
cycle.

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM2.5

The Radiological Envirohmental Monitoring Program (REMP)
required by this control provides representative measurements
of radiation and of radioactive materials in those exposure
pathways and for those radionuclides that lead to the highest
potential radiation exposures of MEMBER OF THE PUBLIC
resulting from the station operation. This monitoring,

program implements Section IV.B.2 of Appendix I to 10 CFR
~

Part 50 and thereby supplements the radiological effluent
monitoring program by verifying that the measurable
concentrations of radioactive materials and levels ofradiation are not higher than expected on the basis of the
effluent measurements and modeling of the environmental
exposure pathways.

H.P. Mn
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O The required detection capabilities for environmental sample
analyses are tabulated in terms of the lower limits of
detection (LLDs). The LLDs required by Table 13.4-3-are-
considered optimum for routine environmental measurements in
industrial laboratories.- It should be recognized that the-
LLD is defined as an A oriori-(before the fact) limit
representing the capability of a measurement system and not
an g costeriori (after the fact) limit for a particular
measurement.

Detailed discussion.of the LLD, and other detection limits,
can be found in HASL Procedures Manual, EASL-300 (revised
annually); currie L.A., " Limits for Qualitative. Detection,

and Quantitative Determination - Application to
Radiochemistry," Anal. Chem. 40. 586-93 (1968). and_

" Detection Limits for RadicanalyticalHa rtwell . J.K..
Countina Techniaues." Atlantic Richfield Hanford comoany-

Reoort ARH-SA-215 (June. 1975).

2.5.1 LAND USE CENSJJ,1

This control is provided to ensure that changes in-the use of
areas at and beyond the SITE BOUNDARY are identified and'that '

modifications to the monitoring program are made if required
The best'information froc theby the results of the census.door-to-door survey, aerial survey or consulting with local

O agricultural authorities-or any combination of these methods
shall:be used. This census satisfies the-requirements'of
Section IV.B.3 of Appendix I to 10 CFR Part 50. Restricting

the census to gardens of greater than 500 square feet
provides assurance that significant exposure pathways via-
leafy vegetables will be-identified and-monitored since a-
garden of this size is the minimum _ required to produce the
quantity (26 Kg/ year) of leafy vegetables assumed in
Regulatory Guide 1.109 for consumption by a-child. To
determine this minimum garden size,_the following' assumptions
were used: (1)f that 20% of ~tte garden was used for. growing
broad leafy vegetation (i.e. similar to lettuce and cabbage),

~

and (2) _a vegetation yield of 2 kg/ Square meter.-

2. 5.2 INTERIABORATORY COMPARISON PROGRAM

The requirement for participation in an-Interlaboratory
Comparison Program ensures that independent. checks on the-
precision-and accuracy of the measurements of radioactive
material in environmentalisample matrices are performed as
part of the-quality assurance-program for environmental-
monitoring in order to demonstrate that the results are'
reasonably valid-for the purpose of_Section IV.B.2 of
Appendix I to 10 CFR Part 50.

H.P. h
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O 2.6 APPLICA_BILITY f

2.6.1 Compliance with the controls contained in the succeeding
controls section is required during the OPERATIONAL
CONDITIONS or other conditions specified therein; except thau
upon failure to meet the controls, the associated ACTION
requirements shall be met.

2.6.2 Noncompliance with a control shall exist when the require-
ments of the control and associated ACTION requirements are

If the controlnot met within the specified time intervals.
is restored-prior to expiration of the specified time
intervals, completion of the ACTION requirements is not
required.

2.6.3 There are no actions in the ODCM which would require an
operational condition change.

2.6.4 There are no restrictions on changing operating conditions in
any of the controls en the ODCM.

2.6.5 Surveillance Requirements _shall be met during the OPERATI,0NAL
CONDITIONS or other conditions specified for individual
controls unless otherwise stated in an indivilual .

Surveillance Requirement.

() 2.6.6 Each Surveillance Requirement shall be performed within the
specified interval with a maximum allowable extension not to
exceed 25% of the surveillance interval.

2.6.7 Failure to perform a Surveillance Requirement within the
shallallowed surveillance interval defined by control 2.6.6,

constitute noncompliance with the OPERABILITY requirements
for a control. The time limits of the ACTION requirements
are applicable at the time it-is identified that a
Surveillance Requirement.has not been performed. The ACTION
requirements may be delayed for up to 24 hours to permit the
completion of the surveillance when the allowable outage time
limits of the ACTION requirements are less than 24 hours.
Surveillance requirements do not have to be performed on
inoperable equipment.

The associated bases from the LGS Technical Specifications
#

applies to.this section.

H.P.
Date16-L~9f
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3.0 METEOROLOGICAL MONITORING INSTRUMENTATION

CONTROLS

The meteorological monitoring instrumentation channels shown3.1
in Table I3.1-1 shall be OPERABLE.

APPLICABILITY: At all times.

ACTION: t

With one or more meteorological monitoring instru-
mentation channels inoperable for more than 7 days,,

-

.

prepare and submit-a special Report to the Commission
pursuant to LGS Technical Specification 6.9.2 within the ,

next 10 days outlining the cause of the malfunction and
the plans for restoring the instrumentation to OPERABLE
status.

SURVEIT.T ANCE REQUIREMENTS
t

3.1-leach of the above required meteorological monitoring,
instrumentation channels shall be demonstrated OPERABLE
by the performance-of the CHANNEL CHECK and CHANNEL .

CALIBRATION operations at-the frequencias shown in Table
I3.1-2.

O.

|

1

b':

H.P.
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TABLE I3.1-1
,,,

METEOROLOGICAL MONITORING INSTRUMENTATION /
MINIMUM

Tower 1 Tower 2 INSTRUMENT
(Primary) (Backuoi OPERABLE

INSTRUMENT

1. Wind Speed

a. Elevation 1 30 feet 159 feet 1

b. Elevation 2 175 feet 304 feet 1

,

2. Wind Direction

a. Elevation 1 30 feet 159 feet 1

b. Elevation 2 175 feet 304 feet 1

3. Air Temperature Difference ( T)

a. Elevations 266 feet- 300 feet-
26 feet 26 feet 1

.

O

NOTE: The meteorological towers shall be located as shown on
Figure I3.'l-1.

hH.P.
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TABLE 13.1-2
. . - , -

METEOROLOGICAL MONITOfilNG INSTRUMENTATION SURVEILLANCE REOUIREMENTS
Channel Channel

Check CALIBRATION
INSTRUMENT

1. Wind Speed

a. Elevation 1 (Tower 1 and Tower 2) D SA

b. Elevation 2 (Tower 1 and Tower 2) D SA

2. Wind Direction

a. Elevation 1 (Tower 1 and Tower 2) D SA

b. Elevation 2 (Tower 1 and Tower 2) D SA

3. Air Temperature Difference

Elevations 266 - 26 ft (Tower 1) D .SA
a.
b. Elevations 300 - 26 ft (Tower 2) D SA

.

O,

H.P. N
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Figure I3.1-1
.-

Meteorological Tower Location

.
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0
U RADIOACTIVE LIOUID EFFLUENT MONITORING INSTRUMENTATION
.

3.2

CONTROLS

3.2.1 The radioactive liquid effluent monitoring instrumentation
channels shown in Table I3.2-1 shall be OPERABLE with theiris notalarm / trip setpoints set to ensure that Control I3.2.2
exceeded. The alarm /setpoints* of these channels shall be
determined and adjusted in accordance with the methodology

Section 1.2.and parameters in the ODCM - Part II,

APPLICABILITY: At all times.
,

ACTI.OEL

With a radioactive liquid offluent monitoringa. instrumentation channel alarm / trip setpoint less
conservative than required by the above control,
immediately suspend the release of radioactive liquid
effluents monitored by the affected channel, and declare
the channel inoperable.

With less than the minimum number of radioactive liquidb. effluent monitoring instrumentation channels OPERABLE, .

take the ACTION shown in Table I3.2-1. Restore the
inoperable instrumentation to OPERABLE status within the

O. time specified in the ACTION or explain in the next
Semiannual radioactive Effluent Release Report why this
inoperability was not corrected within the time specified.

SURVEILLANCE REOUIREMENTS

3.2.1-leach radioactive liquid effluent monitoring
instrumentation channel shall be demonstrated OPERABLE
by performance of the CHANNEL CHECK, SOURCE CHECK,
CHANNEL CALIBRATION and CHANNEL FUNCTIONAL TEST
performance at the frequencies shown in Table I3.2-2.

* Excluding the flow rate measuring devices which are not
determined and adjusted in accordance with the ODCM.

H.P. [h'
Date fo - c -9/

I-21 Rev. to
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TABLE 13. 2-1
BADIOACTIVE LIOUID EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
CHANNELS
OPERABLE ACTION

INSTRUMENT

Gross Radioactivity Monitors Providing1.
Automatic Termination of Release 1 100

Liquid Radwaste Effluent Line
b. A/B RHR Service Water Effluent Line

1/ loop 101a.

Gross Radioactivity Monitors Not Providing2.
Automatic Termination of Release 1 101
a. Service Water Effluent Line

Flow Rate Measurement Devices 1 1023. Liquid Radwaste Effluent Line 1 102a.
b. Discharge Line

ACTION STATEMENTS
'

Action 100- With the number of channels OPERABLE less thanrequired by the Minimum Channels OPERABLE requirements,
effluent releases may continue for up to 14 days
provided that prior to initiating a release:a. At least two independent samples are analyzed in

[ T accordance with Table I3.2-3, and\~ I b. At least two technically qualified members of the
facility staf f independently verify the release rate
calculations and discharge line valving;

suspena release of radioactive effluents viaOtherwise,
this pathway,

Action 101- With the number of channels OPERABLE less thanrequired by the Minimum Channels OPERABLE requirement,
effluent releases via this pathway may-continue for up
to 30 days provided that, at least once per a hours,
grab samples are collected and analyzed for(Principalradioactivity by gamma isotopic analysis

and Dissolved / Entrained Gases)Gamma Emitters, I-131,
as a Lower Limit of Detection as specified in-
Table I3.2-3 or gross radioactivity (beta and gamma) .
Gross Beta is analyzed at a limit of detection of atGross Gamma is analyzed at aleast 1N7 microcurie /ml.
limit of detection of at least SN7 microcurie /ml.

Action 102- With the number of channels OPERABLE less than requiredeffluent-
by the Minimum Channels OPERABLE requirements,
releases via this pathway may continue for up to 30
days provided the flow rate is estimated at least oncePump curvesper 4 hours during actual releases.
generated in situation be may used to estimate flow.('') H.P. .-U

Date <o-z n
Rev. /0

I-22
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TABLE T3.2-2 ENTS
RADIOACTIVE LTOUID EFFLUENT MONITORING INSTRUMENTATIOli SURVEILIANCE Rf;OUIREM

CHANNEL

CIIANNEL SOURCE C11ANNEL FUNCTIONAL

CHECK CHECK CALIBRATION TEST
INSTRUMENT

4

Gross Radioactivity Monitors Providing 2

11.
Automatic Termination of Release

P P R(3) Q(1)
Liquid RadWaste Effluent Line D M R(3) Q(1)

b. RHR Seivice Water System Effluent Linea.
*

Gross Radioactivity Monitored Not Providing
2.

Automatic Termination of Release
D M R(3) Q(2)

a. Service Water' System Effluent Line

Flow Rate Measurement Devices3.
D(4) N.A. R Q

Liquid Radwaste Effluent Line D(4) N.A. R Q
a.
b. Discharge'Line

~

II.P.

Date ASE-f/
Rev. to*

-
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TABLE I3.2-2 (Continued)
, ,

TABLE NOTATIONS

The CHANNEL FUNCTIONAL -TEST shall also demonstrate that(1) automatic isolation of this pathway and control room alarm
annunciation occur if any of the following conditions
exists:

Instrument indicates measured levels above the1.
alarm / trip setpoint.

2. Circuit-failure.
3. Instrument indicates a downscale failure..

The CHANNEL FUNCTIONAL TEST shall also demonstrate that(2) control room alarm annunciation occurs if any of the
-

following conditions exists:

Instrument indicates measured levels above the alarm1.
setpoint.

2. Circuit failure.
3. Instrument indicates a downscale failure. .

The initial CHANNEL CALIBRATION shall be performed using one(3) or more of the reference standards certified by the National
Institute of Standards and Technology (NIST) - or using
standards that have been obtained from suppliers that
participate in measurement assurance activities with NIST.(
These standards shall permit calibrating _the system over its

Forintended range of energy and measurements range.
subsequent CHANNEL CALIBRATION, sources that have been
related to the initial calibration shall be used.
CHANNEL CHECK shall consist of verifying indication of flow(4)
during periods of release. CHANNEL CHECK shall be made at
least once per 24 hours on_ days on which continuous,
periodic, or batch releases are made.

hH.P.
Date 10- E -91

I-24 Rev. /0
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CONCENTRATION
..-n

CONTROIS

3.2.2The concentration of radioactive material released in= liquid
effluents to-UNRESTRICTED AREAS (see Figure I2.241a,b) shall
be limited to the concentrations specified-in 10 CFR Part
20, Appendix B, Table II, Column >2 for radionuclides other
than dissolved-or entrained nobles gases. For-dissolved or
entrained noble gases,-the concentration shall be limited to
2E-4 Iticrocuries/ml total activity.

APPLICABILITht At all times.*

ACTION:

With the concentration of radioactive material released in
liquid effluents to UNRESTRICTED AREAS exceeding the above
limits, immediately restore the concentration to within the
above limits.

.

SURVEIT.TANCE REOUIREMENTS ,

3.2.2-1 Radioactive liquid wastes shall be sampled and. .

analyzed'according to the sampling and analysis
program of Table I3.2-3. ;

O 3.2.2-2The results of the radioactivity analyses.shall be-
used in accordance with the methodology and
parameters in the ODCM Part II. Section 1.3 to assure
that-the concentrations at the point of release are-
maintained within the limits of Control I3.2.2.

_ _ _

l

|
|

.

H.P.
Date 10 2 '91

.I-25 Rev. 10

_ - _ - - - - - - - _ _ _ _



-

- -

- - - -
- --

- -

3927007800
.

O TABLE 13. 2-3
,,

FADIOACTIVE LIOUID WASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit
,

Minimum Type of ofDetecgion
Liquid Release Sampling Analysis Activity (LLD)

Type Frequency Frequency Analysis (uci/M1)

SE-7
A. Batch Waste P P PrincipagGamma

Release Each Batch Each Batch Emitters
3

Tanks
I-131 1E-6

1. Floor or P M Dissolved and 1E-5

Equip. Drain one Batch /M Entrained Gases
Sample Tanks (GaMaa Emitters)

~

2. Laundry P M "~d
Drain Sample Each Batch Composite
Tank Gross Alpha 1E-5,

P Q Sr-89, Sr-90 SE-8 .

dEach Batch Composite

Fe-55 1E-6()
B. Continugus W W Principag Gamma SE-7

Release Grab Sample Emitters

I-131 1E-6

1. RHR Service W W Dissolved and 1E-5 |
'

Grab Sample Entrained GasesWater System g
(Gamma Emitters)Effluent Line

2. Service Water W M H-3 1E-5
d

System Grab Sample Composite
Efflyent Gross Alpha 1E-5Line

W Q Sr-89. Sr-90 SE-8
dGrab Sample Composite __

.

Fe-55 1E-6

H.P. -

Date/c e-yt

I-26 Rev. /c
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TABLE 13.2-3 (Continued)

| TABLI NOTATIONS

The LLD is defined as the smallest concentration'of radioactive8 above_ system| material in a sample that will yield a net count,that will be detected with 95% probability with only 5%background,
probability of falsely concluding that a blank observation represents
a "real" signal.

For'a particular measurement system, which may include
; radiochemical separation:-

,

i

4.66sg

E*V* 2.22E6 * Y * exp ( __t)

LLD is the a criori lower limit of detection as defined above
Where:

( as microcuries per unit mass or volume),

s, is the standard deviation of the background counting rate,or
oT the counting rate of blank sample'as appropriate (as counts

.

per minute),

E is the counting' efficiency, as counts per. disintegration,

V is the sample size, in units of _ mass or volume,

2.22E6 is the number of disintegrations per minute per
!
|

microcurie,

Y is the fractional radiochemical yield, when applicable,
,

_ is the radioactive decay constant for thw particular
radionuclide, and

_t for the plant effluents is.the elapsed-time =between the
midpoint of sample collection and time of counting. .

Typical values of E, V, Y, and _t_-should be used in calculation.

It should be recognized that the LLD is defined as an a criori (before
limit representing the capability of a measurement. systemthe fact) limit for a-particular-and not as an a costeriori (after the fact)

*

measurement.

H.P.
\ Date /c- ? -T

Rev. /c
I-27
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O TABLE 13.2-3 (Continued)
, , , ,

TABLE NOTATIONS-

' A batch release is the discharge of liquid wastes of a. discrete-

Prior to sampling for. analyses, each tatch shall be
.

isolated, and then thoroughly mixed to assure representativevolume. ~

sampling.

The principal gamma emitters-for which the LLD specificationMn-54, Fe-59,
applies include the following radionuclides: Ce-141 and Ce-144.
Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137,
This list does not mean that only these nuclides'are to be

other gamma peaks that are identifiable, together-considered, shall also be analyzed andwith those of the above nuclides,
reported in the Semiannual Radioactive Effluent Release Report-
pursuant to Control 3.6.
A composite sample is one in which'the quantity of liquid-sampledd
is proportional to the quantity of liquid waste discharged and in
which the method of sampling employed results in a specimen that
is representative of the liquids released. ,

'

A continuous release is the discharge of liquid-wastes of .

*

nondiscrete volume, e.g., from a Volume of a system that has an
input flow during the continuous release.

Whenever effluent releases are in excess of the monitor's#

setpoint.

.

H.P. M
Date ny a -y/ ;

|Rev. /c
I-28
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{ DOSEs
, ,

CONTROLS
3.2.3The dose or dose commitment to a MEMBER OF THE PUBLIC fromradioactive materials in liquid effluents released from the

site to UNRESTRICTED AREAS (See Figure I2.2-la) shall be
limited:

During any calendar quarter to less than or equal toa. 3 mrems to the total body and to less than or equal to
10 mrems to any organ, and

During any calendar year to less than or equal to 6
I

b. mrems to the total' body and to less than or equal to 20
mrems to any organ.

APPLICABILITY: At all times.

ACTION:

With the calculated dose from the release of radioactivematerials in liquid effluents exceeding any of the.above
limits, prepare and submit to the Commission within 30
days, pursuant to Technical Specification 6.9.2, a .

forSpecial Report which identifies the cause(s)
exceeding the limit (s) and defines the corrective,

7- actions that have been taken to reduce the releases and
|

the proposed corrective actions to be taken to assure'

that subsequent releases will be in compliance with the-

above limits. This Special Report shall also include
the radiological impact on finished drinking water
supplies at the nearest downstream drinking water
source.

SURVEILLANCE REOUIREMENTS

3.2.3-lcumulative dose contributions from liquid effluents for
the current calendar quarter and the current calendar

which isyear shall be determined using ST-0-104-878-0;
in accordance with the methodology and parameters in the
ODCM Part II, Section 1.3 at least once per 31 days.

h(~h H.P.V Date ro- Z 'll
I-29 Rev. o
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O LIOUID RADWASTE TREATMENT SYSTEM
,

CONTROLS

The liquid radwaste treatment system shall be OPERABLE3.2.4 and appropriate portions of the system shall be used to
reduce the radioactive materials in liquid waste prior
to their discharge when the projected doses due to the

from the site, to UNRESTRICTED AREASliquid effluent,
(See Figure 12.2-la) wou.'.d exceed 0.06 mrem to the total
body or 0.2 arem to any organ in a 31-day period.

'

APPLICABILITY: At all times.
.

ACTION:
With radioactive liquid waste being discharged without
treatment and in excess of the above limits, prepare anda.

submit to the Commission within 30 days pursuant to
Technical Specification-6.9.2 a Special Report which
includes the following information:

Explanation of what liquid radwaste was bein'g1. discharged without treatment, identification of ,

any inoperable equipment or subsystems, and the
reason for the inoperability.
Action (s) taken to restore the inoperable2.
equipment to OPERABLE status, and

Summary-description of action (s) taken to prevent3.
a recurrence..

SURVEIT TANCE REOUIREMENTS

3.2.4-1 Dose due to liquid releases from the site to
UNRESTRICTED AREAS shall be projected at least once per
31 days using ST-0-104-878-0.

3.2.4-2The liquid radwaste treatment system shall be demonstra-
tad OPERABLE by meeting ODCM Controls I3.2.2 and'I3.2.3.

hH.P.-
Date /c-2 9/
Rev. eo

I-30
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PADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION3.3

CONTPOLS

3.3.lThe radioactive gaseous effluents monitoring instrumentation
channels shown in Table I3.3-1 shall be OPERABLE with their
alarm / trip setpoints set to ensure that the limits of ODCMThe alarm / trip setpoints ofControl 3.3.2 are not exceeded.
the applicable channels shall be determined in accordance with
the methodology and parameters in the ODCM Part II,
Section 2.2.

APPLICABILITY: As shown in Table I3.3-1.

ACTION:

With a radioactive gaseous effluent monitoring instru-
mentation channel alarm / trip setpoints less conservativea.

than required by the above control, immediately suspend
the release of radioactive gaseous effluents. monitored
by the affected channel or declare the channel
inoperable.

With less than the minimum number of radioactive gaseousb. effluent monitoring instrumentation channels OPERABLI,
take the ACTION shown in Table I3.3-1. Restore the
inoperable instrumentation to OPERABLE status within the

'
. time specified in the ACTION or explain why this inoper-

ability was not corrected in a timely manner in the next
Semiannual Radioactive Effluent Release Report.

SURVEILLANCE REOUIREMENTS

3.3.1-1Each radioactive gaseous effluent monitoring instrumen-
tation channel shall be demonstrated OPERABLE by per-

CHANNEL-formance of the CHANNEL CHECK, SOURCE CHECK,
CALIBRATION AND CHANNEL FUNCTIONAL TEST operations at
the frequencies shown in Table I3.3-2.

m
H . P . __
Date /0 -2 -?/
Rev. /c
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TABLE I3.3-1

RADIOACTIVE GASFOUS EFFLUENT MONITORING INSTRUMENTATION
MINIMUM CHANNELS

OPERABLE APPLICABILITY ACTION
INSTRUMENT _

,

" SOUTH STACK EFFLUENT MONITORING SYSTEM * 111 i

1 I-1. a. Noble Gas Activity Monitor * 112
1

* 112b. Iodine Sampler 1
* 113c. Particulate Sampler 1d. Effluent System Flow' Rate Monitor

,

* * 113
1

e. Sampler-Flow Rate Monitor

NORTH STACK EFFLUENT MONITORING SYSTEM i * 114
12. a. Noble Gas Activity Monitor 1 * 112

* 112b. Iodine Sampler 1
* 113c. Particulate' Sampler 1Effluent System. Flow Rate Monitor * 113

d. . 1
e. Sampler Flow Rate Monitor

HOT MAINTENANCE SHOP VENTILATION EXHAUST RADIATION MONITOR** 112
12. ** 112Iodine Sampler 1a.

**- 113
b.. Particulate Sampler- 1c. Effluent' System Flow Rate Monitor ** 113

1
d. Sampler Flow Rate Monitor-

( A or B) OR the Wide Range Accident
i The North Stack Norual Range Radiation MonitorsMonitor may be used to satisfy requirements for the' North Stack Effluent Mon

itoring

System-

|
~

H.P.
Dateto r-4r*

| I-32'
- Rev. J*
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O TABLE 13.3-1(Continued) '

TABLE NOTATIONS'~

* At all times.

During operation of the hot maintenance shop ventilation**

exhaust system.

ACTION STATEMENTS

With the number of channels OPERABLE less thanACTIOR 111 -

- required by the Minimum Channels OPERABLE
requirement, effluent releases via this pathway,

may continue for up to 30 days provided grabat least~oncesamples are taken per ST-5-026-580 *
per 8 hours and these samples are analyzed for
gross activity within 24-hours.

With the number of channels OPERABLE less thanACTION 112# - required by the Minimum Channels OPERABLE.
requirement, effluent releases via this pathway
may continue for up to 30 days provided samples ,
are continuously collected with-auxiliary sampling
equipment per St-5-026-580-* as required in .

Table I3.3-3.
II the Sample Pump is operable, a particulate and
iodine sample can be obtained;

j THEN the Minimum Channels Operable requirements,

are satisfied.

ACTION 113# - With the number of channels OPERABLE less than
required-by the Minimum Channels OPERABLE
requirement, effluent releases-via this pathway
may continue for up to 30 days provided the flow
rate is estimated by adding the nominal flew rates
indicated'in P&ID M-26 for each in-service fan.-This shall be documented in the Shift-Log at least
once per 4 hours.

With the number of channels OPERABLE less thanACTION 114 -

required by' the Minimum Channels OPERABLE
requirement, effluent releases via this pathway
may continue.for up to 30 days provided grab

at least oncesamples are taken per ST-5-026-580-0
per 8 hours and these samples are analyzed forThe Mechcanical.gross activity within 24 hours. ~

Vacuum Pumps may not be operated during this LCO.

If. release point is the Hot Maintenance Shop#

Than secure ventilation because no means existto alternately sample the ventilation.

H.P.
Date/c 2 -9/

I-33 Rev. /c
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TABLE I3.3-2
-

RADIOACTIVE GASEOUS EFFUUEllT MONITORING INSTRUMENTATION SURVEILLANCE REOUIREMENTS
CIIANNEL MODES IN WHICil

CilANNEL SOURCE CilANNEL FUNCT; SURVEILLANCE?

INSTRUMENT CilECK CIIECK CALIBR. TEST IS REOUIRED
,

i

I,

1. SOUTil' STACK EFFLUENT dONITORING SYSTEM I*

Noble Gas Activity Monitor. D M R(2) Q(1)
* ia.

b. Iodine Sampler W(3) N.A. N.A. N.A.
*

c.. Particulate Sampler W(3) N.A. N.A. N.A,

d. Effluent' System Flow Rate Monitor D- N.A. R Q
~ *

D N.A. R Q
*

*

e. Sampler Flow Rate Monitor
,

i

NORTH STACK EFFLUENT MONITORING SYSTEM fi 2. *
a. Noble Gas Activity Monitor D M R(2) Q(1)

; .b. Iodine Sampler, W(3) N.A. N.A. N.A. *
;*

c. Particulate Sampler .

W(3) N.A. N.A. N.A. *

*

d. Effluent'Systen Flow' Rate Monitor D. N.A. R Q
*

D N.A. R Q;

Sampler Flow. Rate Monitor ,e.
i

HOT MAINTENANCE SHOP VENTILATION EXHAUST RADIATION MONITOR
a. Iodine Sampler- W(3)- N.A. N.A. N.A. ** i3.

f

b. Particulate Sampler W(3) N.A. N.A. N.A. **'

**
c. Effluent System. Flow Rate Monitor. D N.A. R. Q I**

D N.A. R Q'

d. Sampler Flow Rate Monitor
.

;
i Wide' Range' Accident Monitor (WRAM) surveillance is specified in Technical:

specification 4.3.7.7.i
,

I;
,

,

,

, .

'
II . P. Ib

i * Date /U-2 y

Rev. /c*
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TABLE T3.3-2 (Continued)

TABLE NOTATIOES

At.all times.
.

*

** During operation of the hot maintenance shop ventilation
exhaust system.

The CHANNEL FUNCTIONAL TEST shall:also demonstrate that(1) control room alarm annunciation occurs if any of the
following conditions exists:

,

Instrument indicates measures levels above the'

-1.
alarm / trip setpoint.

2. Circuit failure.
Instrument indicates a downscale failure.3. Instrument controls not set-in operate mode.-4. ,

The initial CHANNEL CALIBRATION shall~be performed using(2) one or more of the reference standards certified by the
or usingNational' Institute-of Standards and Testing (NIST)

standards that have been obtained from suppliers that .

participate in measurement assurance activities with NIST.
These standards shall permit calibrating the system-over .

For?its intended range.of energy and measurement range.
subsequent CHANNEL CALIBRATION, sources that have been

. related to the-initial calibration shall be used.'
,

(3) The iodine cartridges and particulate filters will be
changed at least once per-7 days.

H.P.
Date to-t'W

I-35 Rev. /0
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O GASEOUS EFFLUENTS

CONTROLS

3.3.2The dose rate due to radioactive materials released in
gaseous effluents from the site to areas at or beyond the
SITE BOUNDARY (See Figure I2.2-la) shall be limited to the
following:

a. For noble gases: less than or equal to 500 mrems/yr
to the total body and less than or equal to 3000
mrems/yr to the skin, and
For iodine-131, iodine-133, tritium, and for allb. radionuclides in particulate form with half-lives
greater than 8 days: less than or equal to 1500
mrems/yr to any organ. (Inhalation pathways only.)

APPLICABILITY: At all times.

ACTION:
.

With the dose rate (s) exceeding the above limits,
immediately restore the release rate to within the above e

limits.

O
Q SURVEILLANCE REOUIREMENTS

3.3.2-1The dose rate due to noble gases in gaseous
effluents shall be determined to be within the above
limits using ST-0104-879-0 in accordance with the
methodology and parameters of the ODCM.

3.3.2-2The dose rate due to iodine-131, iodine-133,
tritium, and all radionuclides in particulate form
with half-lives greater than 8 days in-gaseous
effluents shall be determined to be within the above
limits using ST-0104-879-0 in in accordance with the
methodology and parameters of ODCM by obtaining
representative samples and performing analyses in
accordance with the sampling and analysis program
specified in Table I3.3-3.

|

|

!

(~') H.P.U Date /o- 2 -?/
I-36 Rev. <o
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O. TABLE 13.3-3
...- -

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit
Minimum Type of of Detecgion

.

Gaseous Release Sampling Analysis Activity (LLD)
Type Frequency Frequency Analysis (uCi/M1)

A. Containment P P PI'incipag Gamma 1E-4

Purge Each Batch Each Purge Enitters ,f-

Release Grab Sample

D
B. North Stack and M M PrincipagGamma 1E-4-

South Stack Grab Sample Emitters ,

1

H-3 1E-6

d e
C. Hot Mainten. Continuous y I-131 1E-12

~

Shop Ventil. Charccal I-133 1E-10
Sample .-

1

lExhaust 9 and All d. cRelease Types ~ Continuous y Principal Ggmaa 1E-11 |O Listed in Particulate Emitters
; B above Sample 'I-131, Others).

i,

! Continuoun Q . Gross Alpha- 1E-11d

i Composite Par-
|- --ticulate Sample

dContinuous Q :Sr-89, Sr-90 1E-11- -

Composite Par-
,

i- ticulate Sample

i

dD. All Release Continuous Noble Gas Principal Gamma 1E-6
i _ Types Monitor Gross Beta or' (Based on.

Listed in B above Gamma Xe-133)
'

!
,

I

i
!

I

H.P.
Date /o-z-W*
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TABLE 13.3-3 (Continued)
.

TABLE NOTATIONS' ' * "

for purposes of these. controls, as the small-The LLD is defined,
est concentration of radioactive material in a sample that willa

yield a net count, above system background, that will be detected'
with 95% probability with only 5% probability of falsely con-
cluding that a blank observation represents a "real" signal.

For a particular measurement system,.(which may include
radiochemical separation):

4.66s* g
,

E*V* 2.22E6 *Y* exp ( __t)

Where:
LLD is the a criori lower limit of detection as defined above
( as microcuries per unit mass or volume),

s, is the-standard deviation-of the background counting rate or
of the counting rate of blank sample as appropriate (as' counts
per minute), .

E is the counting efficiency, as counts per disintegration, .

V is the sample-size, in units of mass or volume,

-

2.22E6 is the numbs' of disintegrations per minute per
microcurie,

Y P4 the fractional radiochemical yield, when applicable,

is the radioactive decay constant for the particular
_

radionuclide, and

t for the elapsed time _between midpoint of sample collection and
_ime of counting (for.the plant: affluents,.not environmental _t -

samples)

The value of s$ used in the: calculation of the.LLD-for a detectionbased on the- actual observed variance of the back-system shall b
ground counting rate or_of the counting rate of the blank samples
(as appropriate) rather than-on: an unverified theoretically
predicted variance.
Typical values'of E, V, Y,fand _t should be used in calculational.
It should be recognized that the LLD is defined'as an:a criori
(before the. fact) limit . representing the capability of a measurement

limit for a_-system and not as an a nosteriori-(after the' fact)
particular measurement.-

H.P.
Date jo ~2 -91; }
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IAELE 13.3-3 (Continued)
,

IABLE HQIaI1QES

Sampling and analyses shn11 also be performed f ollowing shutdown,b or a THERMAL POWER change exceeding 15% of the RATEDstartup,
THERMAL POWER within a 1-hour period. This requirement does not

(1) analysis show that the DOSE EQUIVALENT I-131 j

apply if thanconcentration in the primary coolant has not increased more
a factor of 3; and (2) the main condenser offgas pre-treatment
radioactivity monitor shows that effluent activity has not
increased more than a factor of 3.
Samples shall be changed at least once per 7 days and analysesc shall be completed within 48 hours after changing, or after
removal from sampler. Sampling shall also be performed at least
once per 24 hours for at least 7 days following each shutdown,
startup or THERMAL POWER change exceeding 15% of RATED THERMAL
POWER in 1 hour and analyses completed within 48 hours of
changing. When samples collected for 24 hours are analyzed, theThiscorresponding LLDs may be increased by a factor of 10.
requiremint does not apply if (1) analysis shows thet the DOSE
EQUIVALUT I-131 concentration in the primary coolant has not
increased more than a factor of 3; and (2) the noble gas monitor
shows that affluent activity has not increased more than a factor

() The ratio of the sample flow rut's to the sampled stream flow rated shall be known for the time period covered by each dose or dose
rate calculation made in accordance with Controls 3.3.2, 3.3.3,

and 3 3.4.

The principal gamma emittera for which the LLD specificatione
applies include the following radionuclides: Kr-87, Kr-88,
Xe-103, Xe-133m, Xe-135, Xe-135m and Xe-138 for gaseous emissions
and Mn-54, re-59, Co-58, Co-60, Zn-65, Mo-99, I-131, Cs-124,

Co-141 and Co-144 for particulate emissicas. This listCo-137,
does not mean that only these nuclides are ta be considered.
Other gamma pecks which are identifiable, tngether with the above
nuclides, shall also be analyzed and reported in the Semiannual
Radioactive Effluent Release Report, pursuant to Control 3.6

Under the provisions of iootnote e. above, only noble gases needf

to be considered.

Required for the hot maintenanca shop ventilation exhaust onlyg
during operation of the hot maintenance shop ventilation exhaust
system.

O H.P. MS
Date m t N

I-39 Rev. <e
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DQ1E - NOBLE CASES

CONTROLS
y

3.3.3 The a'.r dose due to noble gsses released in gaseous effluents,
from the site to areas at and beyond the SITE BOUNDARY (See
Figure 12 2-la) shall be limited to the followingt

less than or equal toDuring any calendar quarter
10 mrads for gamma radiation and less than or equal toa.

20 mrads for beta radiation, and
.. less than or equal'to 20 mrads'

During any calendar yeart,

b. for gamma radiation and less than or equal to 40 mrads
a for beta radiation.

APPLICABILITY,1 At all times.

ACTIONr

With the calculated air dose from radioactive noble gases
in gaseous ef fluents exceeding any of the above limits,a.

prepara and submit to the Commission within 30 days,
pursuant to Technical Specification 6.9.2, a Special e

Report which identifies the cause(s) for exceeding the
limit (s) and defines the corrective actions that havebeen taken to reduce the releases and the proposedO

<

"

corrective actions to be taken to assure that subsequent
releases will be in compliance with the above limits.

SURVEILLANCE REOUIREMENTS

3.3.3-lcumulative dose contributions for the current quarter and
current calendar year for noble gases shall be determined
in accordance with the methodology and parameters in the
ODCM at least once per 31 days.

MH.P.
Date/c :"M

I-40 Rev. <o
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([[) DOSE - IODINE,- 133. TRITIUM. AND PADIONUCLIDES IN PARTICULATE FOPJ4

CONTROLS

3.3.4 The dose to a MEMBER OF THE PUBLIC f rom iodine-131, iodine-133,
tritium and all. radionuclides in particulate form with
half-lives greater than 8 days in gasecus affluents released
from the site to areas at or beyond the SITE BOUNDARY (See
Figure I2.2-la) shall os limited to the followingt
a. During any calendar quartert less than or equal to

15 mreas to any organ and,
,

b. During any calendar year less than or equal to 30 mrems

to any organ.

APPLICABILITYt At all times.

ACTION!

With the calculated dose from the release of iodine-131,a. lodino-133, tritium and all radionuclides in particulate
form with half-lives greater than 8 days in gaseous
effluents exceeding any of the above limits, prepara and
submit to.the Commission within 30 days, pursuant to
Technical Specification 6.9.2, a Special Report which

O identifies the cause(s) for exceeding the limit and
defines the corrective actions that have been taken to
reduce the releases and the proposed corrective actions
to be taken to assure that subsequent releases will be in
compliance with the above limits.

SURVEILLANCE REOUTREMENTS

3.3.4-1 cumulative dose contributions for the current calendar
quarter and current calendar _ year for iodine-131,
iodine-133, tritium and radionuclides in particulate form
with half-lives greater than 8 days shall be determined
using ST-0-104-879-0 in accordance with the methodology
and parameters in the ODCM at least once per 31 days.

t

hH.P.
Date to -1 -W
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VENTILATION EXIIAUST. TREATMENT SYSTEM

CONTRold

3.3.5 The VENTI 1ATION EXHAUST TREATMENT SYSTEM shall be OPERABLE and
appropriate portions of the system shall be used to reduce
radioactive material in gaseous waste prior to their discharge
when the projected doses due to gaseous affluent releases, from
the site to areas at and beyond the SITE BOUNDARY (See Figuro
12.2-la) when averaged over 31 days would exceed 0.6 mrom to any
organ in a 31-day period.

'

' AEELLCABILITY At all times.

ACTION:

With gaseous waste being discharged without treatment,a. and in excess of the above limits, prepare and submit to
the Commission within 30 days, pursuant to-Technical _1-

Specification 6.9.2, a Special Report which includes the
following information:

.

1. Explanation of why gaseous radwaste was being
discharged without treatment, identificttion cfeany
inoparable equipment or subsystems, and the reason
for the inoperability.

O 2. Action (s) taken to restore the inoperable equipment
to OPERAB12 status, and

3. Summary description of action (s) taken to prevent a
recurrence.

SURVEILLANCE REOUIREMENTS

3.3.5-1 Doses due to gaseous = releaser from the site to areas at
and beyond the SITE BOUNDARY shall be projected at least
once per 31 days using GT-0-104-879-0 in accordance with
the methodology and parameters in the ODCM Part II,
Section 2.4.

3.3.5-2The VENTILATION EXHAUST TREATMENT SYSTEM shall be
demonstrated OPERABLE by meeting ODCM Controls 13.3.2,
I3.3.3, and I3.3.4.

.

O *u.P.
Date /o 2 Y/
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,o VENTING _OR PURGING
:
j

CONTROLS

3.3.6 The VENTING or PURGING of the Mark II containment shall bethrough the standby gas treatment system.
Whenever the containment is vented or purged.*APPLIC ABI LITY ;_

ACTIONt

With the requirements of the above specification not
satisfied, suspend all VENTING and PURGING of thea.*

.

containment.
I
,

SURVEILLANCE REOUIREMENTS

3.3.6-1The containment shall be determined to be aligned forh the standby gas treatment
VENTING or PURGING throu9
system within 4 hours praor to start of and at least once
per 12 hours during VENTING or PURGING of the

.

containment.

3.3.6-2 Prior to use of the purge system through the standby e
gas treatment system assure thatt

Both standby gas treatment system trains are
OPERABLE whenever the purge system is in use,_anda.

Whenever the purge system is in use duringb. OPERATIONAL CONDITION 1 or 2 or 3, only one of the
standby gas treatment system trains shall be used
to prevent damage to both trains should a LOCA
occur (LCO 3.6.5.3 ACTION a applies during this
configuration).

.

Except after Containment is deinerted-and purged while the*

reactor is in OPCON 4 or 5
QB for the one inch /two inch vent valves to the Reactor EnclosureEquipment Compartment Exhaust Filters when used for containment
pressure control and nitrogen make-up operations.

,

*

t

H.P. M
Datese y/
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O RADIOACTIVE EFFLUEl{IS
'~

TOTAL DOSE
CONTROLS

(calendar year) dose or dose commitment to any MEMBER3.3.7 The annual due to releases of radioactivity and radiation,OF THE PUBLIC,
from uranium fuel cycle sources shall be limited to less than or !
equal to 25 mremu to the total body or any organ, except the |thyroid, which shall be limited to less than or equal to
75 mrems.

.,

;

. APPLICABILITYt_ At all times.

ACTIONt
a. With the calculated doses from the release of radioactive mator-ials in liquid or gaseous effluents exceeding twice the limitsI3.3.3.b, i

of ODCM Controls 13.2.3.a, I3.2.3.b, 13.3.3.a,
I3.3.4.a or I3.3.4.b, calculations shall be made including
direct radiation contributions from the reactor units and from

';

outside storage tanks to determine whether the above- limits of t

If such is the case,
ODCM Control 3.3.7 have been exceeded.

,

prepara and submit to the commission within 30 days, pursuant to '

a Special Report that defines theTechnical Specification 6.9.2,
corrective action to be taken to reduce subsequent releases to
prevent recurrence of exceeding the above limits and includes
the schedule for achieving conformance with the above limits.as defined in 10 CFR 20.405c,.shall includeO This Special Report,
an analysis that estimates the radiation exposure (dose) to a

MEMBER OF THE PUBLIC from the uranium fuel cycle sources,
including all effluent pathways and direct radiation, for the
calendar year that includes the release (s) covered by this

It shall also describe levels of radiation and concen-report.tration of radioactive material involved, and the cause of-the
,
'

exposure levels or concentrations. If the estimated dose (s)
exceeds the above limits, and if the release condition resultingthein violation 40 CFR Part 190 has not already been corrected,
Special Report shall include a request for a variance in accord-Submittal of the
ance with the provisions of 40 CFR Part 190.and a variance is grantedreport is considered a timely request, '

until staff action on the request is complete.

SURVEILLANCE REQUIREMENTS !3.3.7-icumulative dose centributions from liquid and gaseous ?

effluents shall'be determined in accordance with ODCMControls 13. 2.3-1, I3. 3. 3-1, and I3.3.4-1, and in accord-
ance'with the mett.odology and parameter in the ODCM.

3.3.7-2If the cumulative dose contributions exceed the limitsdefined in 3.3.7a, cumulative dose contribution from
direct radiation from unit operation shall be_ determined
in accordance with the. methodology ar.d parameters in the

1bdH.P. .

'

Date ro e -Y/
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O RADIOLOGICAL ENVIRQ1{}iENTAL MONITORING PROGPM3.4

CONTROLS

3.4.1 The monitoring program shall be conducted as specified.in
Table 13.4-1. -

APPLICABILITYt At all times.

ACTION

With the radiological environmental monitoring program- a. not being conducted as specified in Table I3.4-1, prepare.

and submit to the Commission, in-the Annual Radiological
Environmental Operating Report per ODCM Control 3.5, a

description of the reasons for not conducting the program
as required and the plans for preventing a recurrence,

b. With the level of radioactivity as the result of plant
effluents in an environmental sampling medium at a
specified location exceeding the reporting levels of
Table I3.4-2 when averaged over any calendar quarter.,
prepare and submit to the commission within 30 days,
pursuant to Technical Specification.6.9.2, a Special e

for exceeding theReport that identifies the ccuse(s)
limit (s) and defines the corrective actions to be taken

O to reduce radioactive affluents so that the potential
annual dose to a MEMBER OF THE PUBLIC is less than the
calendar year limits of ODCM controls I3.2.3, I3.3.3 and
13.3.4. When more than one of the radionuclides in Table
13.4-2 are detected in the sampling medium, this report
shall be submitted ift
poncentration (1) concentration (2). .21.0
reporting level (1) reporting level (2) + .+ .

,

When radionuclides other than those in Table 13.4-2 aredetected and are the result of plant effluents, this
report shall be submitted if the potential annual dose to
a MEMBER OF THE PUBLIC is equal to or greater than the
calendar year limits of ODCM Controls I3.2.3, I3.3.3 and
I3.3.4. This report is not required if the measured
level of radioactivity was not the result of plant
effluents; howCsert in such an event, the condition shall
be reported and described in the Annual Radiological
Environmental Operating Report.

H.P.
Dateho 2-7/

I-45 Rev. fo
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0L PADIOlDGICAL ENVIRONMrHTAL MOllHQ1HM (Continued)
With milk or fresh leafy vegetsble samples unavailablec. from one or more of the sample locations required by

identify locations for obtainingTable I3.4-1,
replacement samples and add them to the radiological
environmental monitoring program within 30 days. The

specific locations from which samples were unavailable
may then be deleted from the monitoring program.
Pursuant to Technical Specification 6.14, submit as a
part of or concurrent with the Semiannual Radioactive,

Effluent Release Report, a complete, legible copy of the'

entire ODCM, including a revised figure (s) and table for
the ODCM reflecting the new location (s).

SURVEILLANCE REOUIREFENTS

3.4.1-irhe radiological environmental monitoring samples shall
be collected using ST-0-104-800-0 pursuant to Table
I3.4-1 from the specific locations given in the table and
figure (s) in the ODCM and shall be analyzed pursuant to
the requirements of Table I3,4-1, the detection
capabilities required by the Table 13.4-3.

<

f) H.P.
Date (0 - :-71
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TABLE I3.4-1
~

!

j

RADIOLOGICT.L ENVIRONMENTAL MONITORING PROGRAM
'

1

}i
,

.

,

NUMBER OF REPRESENTATIVE !j
SAMPLES AND SAMPLING AND TYPE AND FREQUENCY

I
| EXPOSURE PATHWAY

SAMPLE LOCATION *I COLLECTION FREO. OF ANALYSISI
j AND/OR SAMPLE !

II 40 routine monitoring stations At least Quarterly Gamma dose at least i

[1. DIRECT. RADIATION either with two or more dosi- qtarterly. 4

i;

meters or with one instrument for f] measuring and recording dose |
' rate continuously placed.as follows:

i(1) An inner ring of stations,
one in each meteorological

* t
e

i

sector, in the general area of j:
the SITE BOUNDARY: (2) An outer !ring of stations, one in each |

4

. meteorological sector, in the )
| 3-9 mile range from the site; !
| (3) The balance of the stations ;

!
!

placed in special interest areas i
such as population centers, i

i nearby residences, schools and in
?

1 or 2 areas to serve as control
,

stations. !

: I

I i
t ,

,

i L

i
;

,

8
>

l

. [
4 >

,. .'
r. ~ '

H.P. .
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I-47 Rev. /c ,*

i

.
.

|
:

.

., . . .- -- .- . . . . _ _ _ - _ _ - - _ _ _ _ _ - _ _ - _ _ - - - _ _ -



_

392700'7800
,

.

TABLE 13.4-1(Continued)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

NUMBER OF REPRESENTATIVE TYPE AND FREQUENCYSAMPLING AND - OF ANALYSISSAMPLES AND
EXPOSURE PATHWAY SAMPLE LOCATION COLLECTION FREO.
_AND/OR SAMPLE

Continuous sampler Radioiodine canisters:2. AIRBORNE
Radiciodine and Samples from 5 locations: oporation with sample I-131 analysis

a.3 samples from close to the
Particulates 3 SITE BOUNDARY locations (in collection weekly, or

weekly.

different sectors) of the
more frequently if ,

Particulate Sampler:
highest calculated annual requiregbydust Gross beta radio-

loading .average ground level x/Q. activity analysis

b.1 sample from the vicinity change:gg filterfollowi

community having one of the Gamma isgtopic
highest calculated annual analysis of
ground level x/Q. composite (by
I sample from a control loca- location) at 1 3ast
tion, as for example 15-30 km quarterly.
distant and in the least pre-
valent wind direction.

~

H.P.
Date 60 - 2 -?!*
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TABLE I3.4-lf, Continued)
RADIOI/JGICAL EtWIRONMENTAL MONITORING PROGFAM

I

NUMBER OF REPRESENTATIVE
SAMPLES AND SAMPLING AND TYPE AND FREQUENCY

EXPOSURE PATHWAY SAMPLE LOCATI(N("I COLLECTION FREO. OF ANALYSIS
AND/OR SAMPLE

3. WATERBORNE Composite sample Gamma isotopic analysis *f
a. Surface 1 sample upstream over 1-month monthly. Composite'for

A1 sample downstream
period . tritium analysis9

quarterly.
Quarterly. '

b. Ground Samples from 1 or 2 sources g
only if likely to be affected
1 sample of each on 1 to 3 of Monthly. I-131 analysis on each

c. Drinking of the nearest water supplies (Composite) composite when the dose
calculated for the con-that could be affected by its sumption of the water is

discharge. greatgr than 1 mrem per
year. Composite for gross
beta and gamma isotopic

1 sample from a control analyses monthly. Comp-
,

location osite for tritium analysis
quarterly,

Gamma isotopic analysis *Semiannually.
d. Sediment from i sample from downstream area semiannually.

with existing or potential
shoreline

~

H.P.
~ Date rv - t- Y/

Rev. /0-
I-49
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TABLE 13.4-1(Continued)
RADIOIDGICAL ENVIRONMENTAL MONITORING PROGRAM

NUMBER OF REPRESENTATIVE TYPE AND FREQUENCYSAMPLING ANDSAMPLES ANDEXPOSURE PATIIWAY SAMPLE LOCATION "# COLLECTION FREO. OF ANALYSIEI.
AND/OR SAMPLE Gamma isotopic" and I-1314. INGESTION Semimonthly whenS6mples from milking animals snalysis semimonthly whena. Milk animals are onin 3 locations within 5 kmdistance having the highest pasture, monthly animals are on pasture:

dose potential. If there are at other times. monthly at other times.
' none, then, 1 sample from *

milking animals in each of
3 areas between 5 to 8 km,

distance where dose are cal-
culated to be grtjater than

s

1 arem per year.
1 sample from milking animals
at a control location (15-
30 km distance and in the
least wind direction.

Gamma isotopic"
1 sample of two recreationally Sample in season,or semiannually analysis on edibleb. Fish and important species in vicinity

1 if they are not portions.Invertebrates
of plant discharge area. seasonal.sample of same species in area
not influenced by plant discharge.

.

t

H.P. -

Date /O - ? ~f*
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TABLE I3.4-1(Continued)
RADIOIDGICAL ENVIRONMENTAL MONITORING PROGRAM

NUMBER OF REPRESENTATIVE TYPE AND FREQUENCY
SAMPLES #RD SAMPLING AND

EXPOSURE PATHWAY SAMPLE LOCATION *I COtrRCTION'FREO. OF ANALYSISI
AND/OR SAMPLE

4. INGESTION (Continued) isotopic *fand
c. Food Products Samples of 3 different kinds of Monthly when avail- Gamma

kinds of broad leaf vegetation able, if milk sampling I-131 analysis.'
grown nearest each of 2 differ- is not preformed.

"ent offsite locations of high- ,

est predicted annual average ,

ground level D/Q if milk
sampling is not preformed.
1 sample of each of the similar Monthly when avail-

Gamma isotopic" and

broad leaf vegetation grown able, if milk sampling I-131 analysis.
j

15-30 km distance'in the least is not performed.

prevalent .ind direction if allk
sampling a not performed.

H.P.
Date XV!-YI*

Rev. /u-
I-51
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RADIOLOGICAL ENVIRONMENTAL MONITORIlfG

TABLE 13.4-1 (Continued)

T]d}LE NOTATIONS

Specific parameters of distance and direction sector form the"

centerline of the two reactors and additional description where
pertinent, shall be provided for each and every sample location in
Table I3.4-1 in a table and figure (s) in the CDCM. Deviations are
permitted from the required sampling schedule if specimens are
unobtainable due to hazardous conditions, seasonal unavailability,
malfunction of automatic sampling equipment and other legitimate

If specimens are unobtainable due to sampling equipment
malfunction, every effort shall be made to complete corrective actionreasons.

All deviations from theprior to the end of the next sampling period.
sampling schedule shall be documented in the Annual RadiologicalIt isEnvironmental Operating Report pursuant to ODCM Control 3.5.
recognized that, at times, it may not be possible or practicable to '

continue to obtain samples of the media of choice at the most desired
In these instances suitable alternative media andlocation or time.locations may be chosen for the particular pathway in question and .

appropriate substitutions made within 30 days in the radiologicalPursuant to Technical Specificationenvironmental monitoring prograi.
6.14, submit as a part of or concurrent with the next Semiannual
Radioactive Effluent Release Report a complete legible copy of the
ODCM including a revised figure (s) and table for the ODCM reflecting
the new location (s),'

b one or more instruments, such as a pressurized ion chamber, for
measuring and.recoding dose rate continuously may be used in place of,
or in addition to, integrating dosimeters. For the purpose of this
table, a thermoluminescent dosimeter (TLD)-is considered to be one
phosphort two or more phosphors in a packet are considered as two or
more dosimeters. Film badges shall not be used as dosimeters for
measuring direct radiation.

Methodology for recovery of radiciodine shall ba described in theC

ODCM.

Airborne particulate sample filters shall be analyzed for grossd
beta radioactivity 24 hours or more after sampling to allow for radon

If gross beta activity is air particulateand thoron daughter decay.} samples is greater that 10 times the yearly uean of control samples,
gamma isotopic analysis sha?1 be performed on the individual samples.

Gamma isotopic analysis means the identification and*

quantification of gamma-emitting radionuclides that may be
attributable to the effluents from the facility.

The " upstream sample" shall be taken at a distance beyondI
The " downstream sample" shallsignificant influence of the discharge.

be taken in an area beyond but near the mixing zone.
H.P.
Date sc-? M

I-52 Rev. /0
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TABLI I3.4-1 (Continued)
,

TABLI NOTATIONS
ofA composite sample is one in which the quantity (aliquot)9

liquid sampled is propor.tional to the quantity of flowing liquid andin which the method of sampling employed results in a specimen that is
In this program composite samplerepresentative of the liquid flow.

aliquots shall be collected at time intervals that are very short inrelative to the compositing period (e.g., monthly)(e.g., hourly)
order to assure obtaining a representative sample.

Groundwater samples shall be taken when this source is tapped forh
drinking or irrigation purposes in areas where the hydraulic gradient
or recharge properties are suitable for contamination.

The dose shall be calculated for the naximum organ and age group,
using the methodology and parameters in the ODCM part II.

.

.

H.p.
~

Date /e Z "//
Rev. /o
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TAB LI 13.4-2
. ..

REPORTING LEVE15 FOR RADIOACTIVITY CONCENTRATIONS IN EINIRONKENTAL SAMPLES
Recortino Levela

FOOD
AIRBORNE

WATER PARTICULATE or FISH MILK PRODUCTS

ANALYSIS (pCi/L) GASES (pCi/m ) (pci/kg, vet) (pCi/L) (pCi/kg, wet)3

H-3 20,000* 30,000 j

Mn-54 1,000 :
10,000

Fe-59 400 30,000
Co-58 1,000 :10,000
Co-60 300 20,000
2n-65 300

Zr-Nb-95 400** 3 100
I-131 2 0.9

Cs-134 30 10 1,000 60 1,-000

Cs-137 50 20 2,000 70 2,000

300
Ba-La-14 0 200**

.

This is 40 CFR Part 141 value. If no

* For drinking water samples.a value of 30,000 pCi/L may be used.drinking pathway exists,e

** Total for parent and daughter.

kh H.P. N
!

Af/V Date /o - 2i

I-54 Rev. to
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TABLE 13.4-1

FOR EliVIRONMENTAL SAMPLE ANALYSIS (a)DETECTION CAPABILITIES

Lower limit of Detection (LLD) (b) (c)
FOOD

AIRBORNE
WATER PARTICULATE or FIS!! M"2 PRODUCTS SEDIMENTS

ANALYSIS (pCi/L) CASES (pCi/m ) (pCifng, (pCi/L) (pCi/kg, (pCi/kg,
wet) wet) dry)

Gross Beta 4 0.01

H-3 2,000
130Mn-54 15
260Fe-59 30
130Co-58,60 15
260Zn-65 30

Zr-95 30
Hb-95 15(d) 1 60
I-131 1 0.07

Cs-134 15 0.05 130 15 60 150 ,

Cs-137 18 0.06 150 18 80 180
.60

Ba-140 60 15
La-140 15

O

H.P.
Date K-C-9

I-55 Rev. eo
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O TABLE 13.4-? (Continued)
,,,

TABLE NOTATIONS

I") This list dose not mean that only chose nuclides are to
considered. Other peaks.that are identifiable at 95% confidence
level, together with those of the above nuclides, shall also be
analyzed and reported in the Annual Radiological Environmental
operating report to CDCM Control 3.5.

I Required detection capabilities for thermoluminescent dosimeters
used for environmental measurements are given in Regulatory
Guide 4.13.

II The LLD is defined, for purposes of these controls, as the
smallest concentration of radioactive material in a sample that vill
yield a net count (above system background) that will be detected with
95% probability with only 5% probability of falsely concluding that a
blank observation represents a "real" signal.

For a particular measurement system (which may include
radiochemical separation) .

4.66sg
g_

E* V* 2.22 * Y * exp ( _t)

LLD is the a criori icwer limit of detection as defined above
(as picoeuries per unit mass or volume),

is the standard deviation of the background counting rate or
s$thecountingrateofblanksampleasappropriate(ascountso
per minute),

E is the counting ef ficiency (as counts per disintegration) ,

V is the sample size (in units of mass or volume),
2.22 is the number of disintegrations per minute per picocurie,

Y is the fractional radiochemical yield (when applicable),

_ is the radioactive decay constant for the particular
radionuclide, and

_t for the environmental samples is the elapsed time between
sample collection (or end of the sample collection period) and
time of counting.

Typical values of E, V, Y, and _t should be used in calculation.

H.P.
Date'C'C4

I-56 Rev. /0



3927007800
.

TABLE I3.4-3 (continued)()
TABLE NOTATIONS

It should be recognized that the LLD is defined as an a oriori (before
the fact) limit representing the capability of a measurement system
and not as an a costeriori (after the fact) limit for a particular

Analyses shall be performed in such a manner that themeasurement. Occasionally
stated LLDs will be achieved under routine conditi>ns.
background fluctuations, unavoidably small sample Jizes, the presence
of interfering nuclides, or other tincontrollable circumstances mayIn such cases, the contributing'render these LLDs unachievable.fa'ctors shall be identified-and described in the Annual Radiological
Environmental Operating Report pursuant to ODCM Control 3.5.

(d)LLD for drinking water samples.

.

.

O

(H.P.O Date /0- 2 -9/
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BADICIDGICAL EliVIRONMEl{TAL MONITORING
,

LAND USE CENSUS
..

.C.QllTHQL

3.4.2 A land use census shall be conducted and shall identify within a
distance of 8 km (5 miles) the location in each of the 16
meteorological sectors of the nearest garden * of greater than
50 m' (500 f t' ) producing broad leaf or vegetables.

APPLICABILITY: At all times.

*

ACTIONta. With a land use census identifying a location (s) which yields a
calculation dose or dose commitment greater than the values cur-
rently being calculated in ODCM Control 3.3.4.1, identify the new

location (s) in the next Semiannual Radioactive Effluent Release
Report, pursuant to ODCM Control 3.6.

b. With a land use census identifying a location (s) that yields a
calculated dose or dose commitment (via the same exposure pathway)
20% greater than at a location from which samples are currently
being obtained in accordance with ODCM Control 3.4.1, add the new
location (s) to the radiological environmental monitoring program
within 30 days. The sampling location (s), excluding the controle
station location, having the lowest calculated dose or dose
commitment (s) (via the same exposure pathway) may be deleted from

O this monitoring program after October 31 of the year in which this
land use census was conducted. Pursuant to Technical Specification
6.14, submit as a part of or concurrent within the next Semiannual
Radioactive Effluent Release Report a complete, legible copy of the
entire ODCM including a revised figure (s) and table (s) for the ODCM
reflecting the new location (s) .

SURVEILLANCE REOUIREMENTS

3.4.2-1The land use census shall be conducted during the growing
season at least once per 12 months using that information
that will provide the best results, such as by a
door-to-door survey, aerial survey, or by consulting local
agriculture authorities. The results of the land use
census shall be included in the Annual Radiological En-
vironmental Operating Report pursuant to ODCM Control 3.5.

* Broad leaf vegetation sampling of at least 3 different kinds of vegeta-
tion may be performed at the SITE BOUNDARY in each of 2 different dir-
ection sectors with the highest predicted D/Qs in lieu of the garden

ODCM Controls for broad leaf vegetation sampling in Tablec' e s.
t 1 item 4.c. shall be followed, including analysis of control

.

L. les.

H.P.
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RADIOLOGICAL ENVIRONMENTAL MONITORING

INTERLABORATORY COMPARISON PROGRAM

CONTROL

3.4.3In accordance with LCS Technical Specification 3.12.3, analyses
shall be performed on radioactive materials supplied as part of
an Interlaboratory Comparison Program which has been approved by-
the commission.

A PPLICABILITY t At all** times.

ACTIONt_With analyses not being performed as required above, report the
corrective actions taken to prevent a recurrence to the
Commission in the Annual Radiological Environmental Operating
Report pursuant to ODCM Control 3.5.

-

SURVEILLANCE REQUIREMENTS

3.4.3-1The Interlaboratory Comparison Program shall be documented
in ST-0-104-990-0 and described in the CDCM part II,
section 4.2.- A summary of the results chtained as part of
the above required Interlaboratory Comparisor. Program
shall be included in the Annual Radiological Environmental

() Operating Report pursuant to ODCM Control 3.5.

.

H.P.
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I-59 Rev. to

--

..;.. . . - _
. _J. .



-- _

3927007800

.

Alll{UAL RADIOLOGICAL ENVIROffMEllTAL OPERATIl4G REPORT *

Routine Annual Radiological Environmental Operating Reports covering3.5 the operati'on of the unit during the previcus calendar year shall be
submitted prior to May 1 or each year. The initial report.was

submitted prior to May 1 of the year following initial criticality.
The Annual Radiological Environmental Operating Reports shall
include summaries, interpretations, and an analysis of trends of the
results report period, including a comparison (as appropriate), with

operational controls and previouspreoperational studies,environmental surveillance reports and an assessment of the observed
impacts of the plant operation on the environment. The reports

snall also include the results of land use census required by ODCM
Control 3.4.2.

The Annual Radiological Environmental Operating Reports shall
include the results of all radiological environmental samples and of
all environmental radiation measurements taken during the report
period pursuant to the locations specified in the tables and figures
in the OFFSITE DOSE CALCULATION MANUAL, as well as summarized and
tabulated results of these analyses and measurements in the format
of the table in the Radiological Branch Technical Position, Revision
1, November 1979. In the event that some individual results are.not

for inclusion with the report, the report shall beavailablesubmitted noting and explaining the reasons for the missing results.

O The missing data shall be submitted an soon as pessible in a
supplementary report.

The reports shall also include the followings a summary description
at least twoof the radiological environmental monitoring programt

legible maps.**

Covering all sampling locations keyed to a table giving distances
and directions from the centerline of the reactor plant; the
results of licensee participation in the Interlaboratory

required by ODCM Control I3.4.3 discussion ofComparison Program,
all deviations from the Sampling Schedule of Table 73.4-1r and
discussion of all analyses in which the LLD required by
Table I3.4-3 was not achievable.

A single submittal may be made for a multiple unit station.*

One map shall cover stations near the SITE DOUNDARY; a second shall**

include the more detailed distant stations.

H.P.
Date /C - ? -4
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ADMINISTRATIVE CONTROLS

O .6 SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT *Routine Sa'alinnual Radioactive Effluent Release Reports covering3

the operation of the unit during the previous 6 months of
operation shall be submitted within 60 days af ter January 1 andThe period of the first report shall.beginJuly 1 of each year.with the date of initial criticality. ST-0-107-992-0 shall be
used to generate the report.'

The Semiannual Re.dioactive Effluent Release Reports shall include
a summary of the quantities of radioactive liquid and gaseous
effluents and solid waste released from the facility as outlined
in Regulatory Guide 1.21, " Measuring, Evaluation, and Reporting
Radioactivity in Solid Wastes and Releases of Radioactive
Materials in Liquid and Gaseous Effluents from Light-Water-Cooled
Nuclear Power Plants," Revision 1, June 1974, with data
summarized on a quarterly basis following the format of
Appendix B thereof.
The Semiannual Radioactive Effluents Release Report to be
submitted 60 days after January 1 of each year shall include an
annual summary of t.ourly meteorological data collected over the

This annual summary may be either in the form o,fprevious year.an hour-by-hour listing on magnetic tape of wind speed, vind
direction and atmospheric stability, and precipitation (if .

or in the form of joint frequency distributions ofmeasured), This samevind speed, wind direction, atmospheric stability.**
O report shall include an assessment of the radiation doses due to

the radioactive liquid and gaseous effluents released from theThis sameunit or station during the previous calendar year.
report shall also include an assessment of the radiation doses
from radioactive liquid and gaseous affluents to MEMBER OF THE
PUBLIC'due to their activities inside the SITE BOUNDARY (Figures
12.2-la and I2.2-lb) during the report period. All assumptions

used in making these assessments (i.e., specific activity,
exposure time and location) shall be included in these reports.
The assessment of radiation doses shall be performed in
accordance with the methodology and parameters of the OFFSITE
DOSE CALCULATION MANUAL (ODCM) .

A single unit submittal is made for the 2 unit station. The

submittal combines those sections that are common to all units at
*

the station.

In lieu of submission with the first half year Semiannualthe licensee has the option**
Radioactive Ef fluent Release Report,
of retaining this summary of required meteorological data on site
in a file that shall be provided to the NRC upon request.

H.P.
Date /b - t - 9/
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3.6 SEMIANNUAL RADIOACTIVE EFFLUENT REffASE REPORT (Continued)The Semiannual Radioactive Effluent Release Report to be submitted
60 days af ter January 1 of each year shall also include an assess-
ment of radiation doses to the likely most exposed MEMBER OF THE
PUBLIC from reactor releases and other nearby uranium fuel cycle

(including doses f rom primary effluent pathways and directsources
radiation) for the previous calendar year to show conformance with
40 CPR Part 160, Environmental Radiation Protection Standards for
Nuclear Power Operation. Dose contribution from 11guld and
gaseous effluents is calculated based on Regulatory Guide 1.109,
Rev 1, October 1977.

The Semiannual Radioactive Effluent Release Reports includes the
following information for each type of solid waste (as defined in
10 CFR Part 61) shipped offsite during the report periodt

a. Container volumti,

b. Total curie quantity (specify whether determined by
measurement or estimate),

Principle radionuclides (specify whether determined by ,c.
measurement or estimate),

e

d. Source of vaste and processing employed (e.g., dewatered
spent resin, compacted dry waste, evaporated bottoms),

Type of container (e.g. , LSA, Type A, Type B, Lnge
e.

Quantity), and

f. SOLIDIFICATION agent or absorbent (e.g., cement; urea
formaldehyde).

The Semiannual Radioactive Effluent Release Reports includes a
list and description of unplanned releases from the site to
UNRISTRICTED AREAS of radioactive material ir gaseous and liquid
affluents made during the reporting period.

The Semiannual Radioactive Effluent Release Reports includes any
changes made during the reporting period RW-800 (formerly the
PROCESS CONTROL PROGRAM) and to the ODCM, as well as a listing of
new locations for dose calculations and/or environmental
monitoring identified by the land use census pursuant to ODCM
Control 3.4.2.

The Semiannual Radioactive Effluent Release Reports includes an
explanation as to why the inoperability of liquid or gaseous
ef fluent monitoring instrumentation was not corrected within the
time specified in ODCM Controls 3.2.1 or 3.3.1, respectively; and
description of the events leading to liquid holdup tanks or gas
storage tanks exceeding the control limits.

H.P.
Date/C-?-9/U
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MAJOR CHANGES TO RADIOACTIVE WASTE TREATMENT SYSTEMS3.7

Licensee-initiated major changes to the radioactive waste systems
(liquid, gaseous, and solid):

Shall be reported to the Commission in the Semiannuala. Radioactive Ef fluent Release Report for the period in
which the change was mado effective. The discussion of
each change shall contain:

A summary of the evaluation that led to the1. determination that the change could be made in
accordance with 10 CPR 50.59;

Sufficient detailed information to totally support2. the reason for the change without benefit of
additional or supplemental information;

3. A detailed description of the equipment,
components, and processes involved and the
interface with other plant systems;

An evaluation of the change which shows the4. predicted releases of radioactive materials in
'

e

liquid and gaseous effluents and/or quantity of
solid waste that differ from those previously
predicted in the license application and

ON amendments thereto;

5. An evaluation of the change which shcws the
expected maximum exposures to individual in the
UNRESTRICTED AREA and to the general population
that differ from those previously estimated in the
license application and amendments thereto;

6. A comparison of the predicted releases of
radioactive materials, in liquid and gaseous
effluents and in solid waste, to the actual
releases for the period prior to when the changes
are to be mader

7. An estimate of the exposure to plant operating
personnel as a result of the change; and

8. Documentation of the fact that the change was
r'eviewed and found acceptable by the PORC.

Shall be reviewed and accepted by the PORC prior tob.
implementation.

H.P.
Da t e /LV 2 4
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1.0Licuid Effluents
Radiation Monitorina Instrumentation and ControlaThe l'1 qui.d effluent monitoring instrumentation and controls1.1

at Limerick for controlling and monitoring normal
radioa'ctive material releases in accordance with theLimerick Technical Specifications are summarized as follows:

1) Liquid Radwaste System The liquid radwaste discharge
provides an alarm and automaticmonitor (RISH63-0K604)

termination of radioactive material releases from ti.e
liquid radwaste system as required by TechnicalAdditional design features ofSpecification 6.8.4.d.1. '

the liquid radwaste system which prevent inadvertent
,redundantreleases to the environment include 1),

'

single discharge line with loopdischarge valves, 2) ;

seal and siphon breaker to eliminate probability ofLow Cooling Tower Blowdown |inadvertent discharges, 3)
flow interlock which isolates the radwaste discharge
line.

Service Water System: The Service Water discharge
monitor (RISH10-1K605 AND RISH10-2K605) provides an

j2)
ialarm upon indication of activity in the service wate.r

system as required by Technical Specification j
I

While the service water system is not a .

6.8.4.d.1.normal release pathway, the monitor provides an
indication of potential problems due to excessive

In addition, the

O leakage of the heat exchangers.service water side of the fuel pool heat exchangers is
kept at a higher pressure than the shell side to
prevent potential radioactive contamination of the
service water.

RHR Service Water system: The RHR Service Water
3) Radiation (RHRSW) Monitors (RISH12-0K619A,

RISH12-0K619B, RISH12-1K619C, RISH12-1K619D,
RISH12-2K619C AND RISH12-2K619D) provide alarm and
automatic termination of radioactive material release
from the RHRSW system, as required by TechnicalWhile the RERSW system is notSpecification 6.8.4.d.1.
a normal release pathway, the monitors provide
indication of potential problems due to excessive
leakage of the heat exchangers.

H.P.
Date AS - 2 -1/
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1.2 Liould Effluent Monitor Setooint Determination ,

O. Per th,e, requirements of Technical Specification 6.8.4.d.1,
alarm setpoints shall be established for the liquid effluent
monitoring instrumentation to ensure that the release
concentration limits of Specification 6.8.4.d.2 and
6.8.4.d.3 are met (i.e., the concentration of radioactive
material released in liquid ef fluents to UNRESTRICTLD AREAS
shall be limited to the concentrations specified in
10 CFR 20, Appendix B, Table II, Column 2, for radionuclides
and 2.0E-04 uCi/ml for dissolved or entrained noble gases) .

l'.2.1 Radwaste Discharce Monitor and Discharae Flow Rate
- RISH63-OK604

The setpoint for the liquid radwante discharge monitor
and flow rate element are determined by the following

The radwaste discharge monitor high-highequations.
alarm / isolation setpoint is calculated at least monthly
based on isotopes detected in the liquid radwaste
sample tanks released during the previous month or on-
any specific sample tank being released (IC , the
required minimum cooling tower blowdown floh9$b"E)ime of
discharge (CTBD), and average liquid radwaste dischar.ge
flow (RR). The flow rate determination is calculated
for each release and the MPC fraction calculated e

includes,.in the concentration mix, the most recent
results from 1) the quarterly composite for SR-89,

O SR-90 and Fe-55, and 2) the monthly composite for H-3,
and 3) the sample (s) for dissolved and entrained noble
gases.

If the calculated setpoint is less than the existing
setpoint, the setpoint will be reduced to the next
value. If the calculated setpoint is greater than the
existing setpoint, the setpoint say remain at the lower
value or increased to the calcalated value.
If there were no sample tanks released or no activity
detected during the previous month, then the calcu-
lation is performed using release data from the most
recent month during which isotopes were detected. In

addition, if there were no sample tanks released during
the previous month, chanistry supervision may-
substitute more restrictive values (e.g., tritium)

-

based on the plant sampling data.

H.P.
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1.2.1.1Setooint Determination ,_RISH63-0K604 ,

The setpoint for the liquid radwaste discharge
W'' monitar is determined by the following equation:

.-

CPM (LRD)

- (S)(RR)[I(Cyg)/MPCig)]- - (ICicamma) (RR+CTB ))
-

+BKG
1-

(RR-CTBD) -(S) (E) (RR) (ICigam:6a/ igamma)l'-

{y y)

where:
alculated liquid radwaste discharge

CPM (I RD') = monitor (RJ.SH63-0K604) count rateattributable to the gamma emitting
radionuclide, cpm

the sum of the concentration of theIC igamma= identified gamma emitting nuclides
(pci/ml) ,

the required minimum coc''.ng towerCTBD =

blowdown rate at time of discharge .

(gpm),
.

average liquid radwaste discharge flowRR =

(gpm),

BKG(LRD)
background count rate of liquid radwaste=

discharge monitor (CPM),

the gross detection efficiency of theE =

liquid radwaste discharge monitor
(pCi/ml/cpt), and

5; margin of safety factor to assureS =

that the release is terminated prior to
10 CFR 20 limits L?ing exceeded.
Included in this factor are errors
as=ociated with monitor uncertainty,
sampling uncertainty, flow rate
uncertainty, and the contribution of
other release paths (Service Water and
RHRSW) which arrt not normally
contaminated.

igarma)=the ef fective gamma MPC ratioI igamma/ for the mixture of radionuclides in
the liquid radwaste discharge line
(unitless).

H.P.
Date /c ?-9/
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where:

the concentration of each identifiedC =

9""*" gamma emitting radionuclide_i in the' " '

liquid effluent (undiluted) (pci/ml)
the MPC va'.c44 'orresponding toMPC =

igamma radionuc34de i from 10 CFR 20 Appendix
B, Table '', wolumn 2 (dissolved and
<wra}ned_nublegasesMPC=
2.0E" pCi/ml) (pci/ml).

= the effective nongamma MPC ration
E(Cigg/MPCgO) for the mixture of r clionuclides in the-

liquid radwaste disenarge line
(unitless)

where:

the concentration of each identifiedC =

i# nongamma radionuclide i in the liquid
effluent (undiluted) (uci/ml) * .
the MPC value corresponding to, '

MPC =
gg radionuclide i form 10 CFR 20, Appendix

B, Table II, Column _2 (dissolvegand .

-entrained noble gases MPC = 2E pCi/ml)

(pCi/al)

O * NOTE: The concentration mix must include the most'recent sample
data for H-3, Sr-89, Sr-90, Fe-55 and dissolved and
entrained noble gases.

'

l

4

H.P.
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1.2.1.2 Flow Rate-Determination ,

* NOTE: IE the ef fective MPC ratio for the mixtureof radionuclides (E(C,/MPC Y)] is $1.0,4- --

THEN a flow rate setpoint determ.. nation is not
required, AHD there is no limit on discharge
flow rate.
II a flow rate determination is required,
THEN the setpoint for the liquid rsdwaste flow
rate is determined for each release by the
following equation:

$ -(1-2)
. FIDW (LRD) (SF)(E(C /MPC )-1)-

g g

where:

" * # #" "" " " " "'

FLOW (LRD) line (gpm).

CrBD = required minimum cooling tower
blowdown flow for time of release
-(gpa).

SF = 5, margin:of safety factor to e

assure that the release does not
exceed 10 CFR 20 limits.

Z(C /MPC )= the effective MPC ratio for theg g mixture of radionuclides in the
liquid radwaste discharge line
(unitless)

where:

C = the concentration of each
f identified radionuclide i in the

liquid affluent (undiluted)
(pci/ML) *

MPC = the MPC value corresponding to
g -radinnuclida i from 10 CFR 20

Appendix B, Table'II, Column 2,
(dissolved and gntrained noble
gases MPC = 2E #Ci/ml)(pci/ml).

The concentration mix must include the most recent sample* NOTE: data for H-3, Sr-89, Sr-90, Fe-55 and dissolved and
entrained noble gases.

H.P.
Date M-2-9
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-2K6051.2.2 Service Water Radiation Monitor - RISH10-1K605.
The Service Water Monitor high-high setpoint is

~ determined by the f ollowing equation. The monitor
high-high alarm setpoint is calculated monthly based
on the background count rate. If the calculated
setpoint is less than the existir.g monitor setpoint,
the setpoint will be reduced to the new value. If the
calculated setpoint is greater than the existing
setpoint, the setpoint may remain at the existing
setpoint or increased to the new value. To assure
that a high background cc.nt rate does not prevent
adequate monitor sensitissty to meet the requirements
of Technical Specifications 6.8.4.d.2 and 6.7.4.d.3, a

maximum background count rate of 300 CPM shall be used
for the alarm setpoint determination.

1.2.2.1 Setpoint Determination
The setpoint for the Service Water Monitor is
determined by the following equation:

CPMsw $ Zsv(CRB3y) (1.3)

where:

Calculated Service Water Radiation.CPM =
sw Monitor (RISH12-1K605, -2K605)

count rate, CPM.

3, multiplier to establish monitor\~/ Z =
gy secpoint count rate above

background count rate (unitiess)

CRB " = Service Water monitor
8 (RISH12-1K605, -2K605) count rate

attributable to background
radiation, CPM

1.2.3 RHR Service Water Monitor -RISH12-OK619A. -OK619B.
-1K619C. -1K619D. -2K619C. -2K619D
The RHR Service Water Monitor high-high setpoint is
determined by the following equation. The monitor
high-high alarm / isolation setpoint is calculated
monthly based on the background count rate. If the
calculated setpoint is less than the existing monitor
satpoint, the setpoint will be reduced to the new
value. If the calculated setpoint is greater than the
existing setpoint, the setpoint may remain at the
existing setpoint or increased to the new value. To
assure that a high background count rate does not
prevent adequate monitor sensitivity to meet the
requirements of Technical Specifications 6.8.4.d.2 and
6.7.4.d.3, a maximum background count rate of 300 CPM
shall be used for the alarm setpoint determination.

H.P.
Date /o t -9
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1.2.3.1 Setpoint Determination- ,

0 The setpoint for the Service Water Monitor is
determined by the following equation:

_ , , ,

5Zg p(CRBgy) (1-4)CF Q gy
where:

Calculated RHR Service Wat'erCPM =
RHRSW Radiation Monitor (RISH12-0K619A,

-OK619B, -1K619C, -1K619D,
-2K619C, -2K619D) count
rate, CPM.

3, multiplier to establish
~ Z =

RHRSW monitor setpoint count rate
above background count rate
(unitiess).
RER Service Water RadiationCRB =

HRSW Monitor (RISH12-0K619A, -0K619B,
-1K619C, -lK619D, -2K619C,
-2K619D) count rate attributable
to background radiation, CPM.

.

1.3 Licuid Effluent Dose Calculation - 10 CFR 50
a

1.3.1 Members of the Public Dosg

() ODCM 13.2.3 limits the dose or dose
ces mitment to MEMBERS OF THE PUBLIC from
radioactive materials in liquid effluents
from Limerick Generating Station to:

- during any calendar quarter,
5 3 mrem to total body
slo mrem to any organ

- during any calendar year.
$ 6 mrem to total body
$20 mrem to total organ.

Per OD2M I3.2.3.1 the cumulative dose contribution
from liquid effluents for the current calendar quarter
year shall be determined at least once per 31 days in
accordance with the following calculation methods.
These equations are for the three aquatic environment
exposure pathways (potable water, fish, shoreline
exposure) _ in the Limerick aquatic environment. Only

Thereal pathways are addressed for each receptor.
receptors and associated pathways are listed below.
Doses from each real pathway are summed to give dose
at the receptor. The monthly results are accumulated
to give the quarterly doses and the quarterly results
are accumulated to give the annual doses.

Date to -? -91
7 Rev. /d
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Receptor Dist. Pathways

Location (mi) Potable Water Fish Shoreline

IGS Outfall O X X

Citizen's Utility 2.5 X X X

Phoenixville Water 9.0 X X X

Phil. Sub. Water 13.6 X X
X

Crew Course 37.8

1.3.1.1 Potable Water Pathway

U"U {Qg ,gp) exp~I-i(12)) (1-5)DR,p) =-1100,

pF

1.3.1.2 Fish (Aquatic Food) Pathway

R,p) = 1100
U""

{Qg y ~I-i(24)) (1-6)B Dp ,gp) exp
pF

1.3.1.3 Shoreline Deposition Pathway.
.

U I~-i p) g, ( _g(1.752h 5))) .tap ,

I Q T D,gp) expR,p3 = 110,000 f
!

P ( 3_7 ) -

where:
'

f = equilibrium bioaccumulation factor for nuclide 1 inB
pathway p, expressed e.s the ratio of the concentration inP
biota, in pci/kg, to the radionuclide concentration in
water, in pci/ liter (liters /kg)

_

--

H.P.
Date to ' : 91
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BIOACCUMULATION FACTORS (pCi/kg/pCi/ liter) ,

_

( FRESHWATER SALTWATER

ELEMENT FISH FISH''~

H 9.0E-1 9.0E-1

C 4.6E 3 1.8E 3

Na 1.0E 2 6.7E-2

P 3.0E 3 2.9E 4

Cr 2.0E 2 4.0E 2

Mn 4.0E 2 5.5E 2

Fe 1. 0E 2 3.0E 3

Co 5.0E 1 1.0E 2

Ni 1.0E 2 1.0E 2

Cu . 5.0E 1 6.7E 2

Zn 2.0E 3 2.0E 3

Br 4.2E 2 1.5E-2

Rb 2.0E 3 8.3E O
"r 3.0E 1 2.0E O
Y 2.5E 1 2.5E 1

Cr 3.3E O 2.0E 2

Nb 3.0E 4 3.0E 4

Mo 1.0E 1 1.0E 1

Tc 1.5E 1 1.0E 1

Ru 1.0E 1 3.0E O ,

Rh 1.0E 1 1.0E 1

Te 4.0E 2 1.0E 1 .

I 1.5E 1 1.0E 1

Cs 2.0E 3 4.0E 1

I ) Ba 4.0E O 1.0E 1
> LA 2.5E 1 2.5E 1

Ce 1.0E O 1.0E 1

Pr 2.5E 1 2.5E 1

[ Nd 2.5E 1 2.5E 1

W 1.2E 3 3.0E 1
'

Np 1.0E 1 1.0E 1

Ref: 1) U.S.N.R.C Reg. Guide 1.109, Rev. 1, Table A-1

2) Letter L'OR 881209 LOO 1, from R.J. Clark, U.S.N.R.C., to

G.A. Hunger, Philadelphia Electric Co., December 9, 1988,

transmitting evaluation of Limerick ODCM.

n
H.P. IS>
Date.'c 2-9/

9 Rev. 'o
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dose f actor specific to a given age group a,D =

/~'\ aiP) radionuclide 1, pathway p, and organ j which
\s-) can be used to c..lculate radiation dose (1)from an intake of a radionuclide, in mrem /pci,''~

or (2) from exposure to a given concentration
of a radionuclide in sediment, in urem/hr per
pci/m'. Values are listed by age group in Table
1-1.

ffluentwaste dilution flow rate of liquid g/sec).F =

dilution flow / number of batches (ft
dilution factor at point of exposure or atM' =

E point of withdrawal of drinking water
(dimensionless). Values are graphically listed
by receptor location in Figures 1.3.1-1 to
1.3.1-5. Value will be based on average
monthly river flow.

total release of nuclide 'i' for time periodQ =
1 (C1).

total dose'for calculation time period to organ
R,p) j of individuals of age group a from all

=
,

nuclidos i in pathway b (mrem).
.

radioactive half-life of nuclide-i (days).T =
g

[/ U,p usage factor specifying exposure time or intake\ =

'- rate for an individual of age group a
associated with pathway p (hr/yr, liters /yr, or

kg/yr).

Pathway Infant Child Teen Adult

6.9 16" 21"8
Fish --

Potable Water 0
(1/yr) 330 510 510" 730a a

Shoreline
Recreation

14 77 12"a a
(hr/yr) --

Shoreline
Recreation b90 600 600
(hr/yr) --

.

Ref: " Regulatory Guide 1.109, Rev 1, Table E-5

EROL Table 5.2.A-3

H.P.
Date to -2 -9/

10 Rev. to
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shoreline width factor (dimensionless) = 0.2. .v =
Ref: Regulatory Guide 1.109. Rev. 1.

1.752E+5 ='' tihe period during which sediment is exposed to
contaminated water (hrs) _(midpoint of plant
life = 20 yrs)

radioactive decay constant of nuclide 'i' (hr~ 1)' ,

-1 =
delay time for potable water pathway in hours to allow12 = for nuclide decay during-transport through the water
purification plant and the water distribution system,-
Ref: Regulatory Guide 1.109, Rev. 1, App.-A.

delay time for potable fish pathway in hours to allow.

24 = for nuclide decay during transport.through the food
chain, as well as during food preparation.
Ref: Regulatory Guide-1.109, Rev.-1, App.-A.

factor to convert from Ci/yr per'ft /sec to pCi/ liter.1100 =

factor to convert from Ci/yr per ft /sec to pCi/ liter110,000 = and to account for proportionately constant-(100) used
in sediment radioactivity model. .

.

O

H.P.-
Date% r W
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1.4 Liauid Effluent Dose Proiections ,

t0 ODCM.I3.2.4 requires that the liquid radwaste treatment
system shall be operable and approprir.te portions of the
systems used to reduce the radioactive materials in liquid
waste prior to their discharge when the projected doses due
to the liquid effluent to UNRESTRICTED AREAS would exceed:

- 0.06 mrem /31 days to the total body

or

- 0.2 mrem /31 days to any organ.

The applicable liquid radwaste treatment processing'

equipment for maintaining radioactive materials releases
ALARA are delineated in Figure 1.4-6.

Dose projections are made at least once per 31-days by the
following equations:

D = (D /d) * 31 days (1-8)
tb

D ,tbp (pmax/d) * 31 days (1-9),

,p .

where:
.

the total body done projection for theD =

tbP current 31-day period (nrem).(''}
V the total body dose projection for theD a

tb current calendar quarter as determined by
equation 1-5, 1-6, and 1-7 (arem).
the maximum organ dose projection for

D""*P the current 31-day period (mrem).
=

D,,x the maximum organ dose to date for the=

current calendar quarter as determined by
equations 1-5, 1-6, and 1-7 (arem).

the actual number of days in the currentd =

calendar quarter at the end of the release
(days). The minimum time elapsed is seven,

(7) days.

31 days = the number of days of concern

.

H.P.
Dste ro 2 -V/

12 Rev. /c
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2.0 Gaseous Effluents
Radiation monitoring _ instrumentation and Controls2.1-

The gaseous effluent monitoring instrumentation and controls .

at Limerick for controlling monitoring radioactive material
releases in accordance with the ODCM Part 1 are summarized
as follows: ,

North Vent (Comment: The plant gaseous discharges via1) this vent are monitored by two Particulate, Iodine and
Gas (PIG) monitors (RY26-075A and RY26-075B) in
parallel and by the Wide Range Accident Monitor (WRAM)
(RIX26-076). The PIGS have separate Particulate,
Iodine, and Gas sampling and monitoring channels but,

the Station ODCM Controls require only particulate and
iodine sampling and noble gas monitoring. The WRAM has
extended range (via three channels) noble gas monitor- (

ing and particulate and iodine sampling capability. In
ofaddition, the WRAM provides an isolation (Group A)

the large Drywell Purge and Vent valves.

2) Eputh Vent (one ner uniti! The plant gaseous discharges
via each South Vent are monitored by two redundant PI.G.

monitors (RY26-285A,B). As is the case of the North ,

Vent, each PIG has separate particulate, iodine, and .

gas sampling and monitoring channels but the Station
ODCM Part I requires only particulate and iodine

f- sampling with gas monitoring.
(

3) Hot Maint.enance Shoo (Common): Due to the composition

of the radioactive materials in the affluent steam
(i.e. , very low potential for noble gas) , this release
point is sampled for particulate and iodine (P&I)
monitors (RY26-025) . The PEI monitor has a separate
particulate and iodine sampling and monitoring channels)
but Station ODCM Part I requires only particulate and
iodine sampling.

2.2 Gaceous Effluent Monitor SetDoint tetermination
ODCM 13.3.7.3 requires that an alarm setpoint be established
for the noble. gas effluent monitoring channels
(RY26-075A,B,; RY26-185A,B,; RY26-285A,B,; and RIX26-076) to
ensure that the release rate of radioactive materials doesnot exceed the limits of ODCM 13.3.2.a, which corresponds to
a dose rate at the SITE BOUNDARY of 500 mrem /yr to the total
body or 3000 mrem /yr to the skin. This specification also
stater, that the dose rates from I-131, I-133, Tritium, and all
radionuclides in particul' ate form with half-lives greater than eigh
days, shall be limited to a maximum of 1500 mren/yr to any organ
(inhalation pathway only).

ODCM Part I limi's are expressed in terms of dose rate,
j'') while the instruments which monitor effluents produce data

S.\m/ ~ H.P. W
Date /O- ?- 9/

13 Rev. /d
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in units of concentration or release rate. It is thereforenecessary to identify the isotopes and calculate the
t. corresponding release rate which will result in the dose' '

-

rate limit being reached at the site boundary. This

calculation is made more complex by the use of multiple .

release points at LGS.

Calculation Bases
The alarm setpoint calculation is performed monthly and is
based on analytical results of grab samples from the
appropriate release point. The concentration of each
identified radionuclide in the grab samples is
determined, and the data are used to perform a setpoint-

calculation for that nuclide mix and release point.

The highest calculated annual average concentration (X/Qg
for an area at or beyond the site boundary (1.lE-05sec/M ,
NE sector) is used in the setpoint calculation.
Maximum flow rates through the North and South vents are
used in alarm setpoint calculations. This is necessary

since flow can vary. By using maximum values, any flow less
than the maximum will assure that the monitor will alarm ,

before release rate limits are exceeded. .

.

For each release point the noble gas release which would
cause a SITE BOUNDARY total body dose rate of 500 mrem /yr
and a skin dose of 3000 mram/yr is determined.

s
The fractional contribution of noble gas is calculated for
each release point. The fractional contribution to the
whole body and skin dose rates due to noble gases is
calculated by taking the product of this fraction and the
limiting release rate. A comparison of this release rate
for whole body and skin dose rates due to noble gas release
is made to determine if the whole body or skin dose limit
will be most restrictive. It is expected that the whole
body limit will always be most restrictive, but the
comparison is necessary to assure compliance with ODCM I.
The sum of the contributions from each release point,
independently calculated for iodines and noble gases, will
equal the maximum instantaneous release rate allowed from
the site.

The purpose of calculating the release rate which
corresponds to the site boundary dose limit is Dn1 to
determine a'n acceptavle release rate, but to determine
the paximum release rate which may be exceeded. It is

nnt intended that raleases will be maintained at ornear this limit, ant. in fact, requirements to maintain
offsite doses As Low As Reasonably Achievable (ALARA)
are Jpecified in ODCM I3.3.3 and ODCM I3.3.4.

.

(*g H.P. -

'( / Date 0 -7 '//
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2.2.1 North Vent Noble Gas Effluent Monitors - . ,

RY26-075A-3. RY26-075B-3. AND RIX26-076-2
s

( ,

The North Vent Noble Gas Effluent-monitor high-high
setpoint is calculated monthly based on the grab
sample results performed in accordance with ODCM

Due to the incorporation of the ALARA-I3.3-3.
,

philosophy in the design and operation of the Limerick
effluent systems, release point grab samples may not
identify any radionuclides. In this situation,

chemistry may use the results of the last grab sample
which identified radionuclides or use the default
setpoint which is based on expected concentration
ratios is reported in the FSAR. If any calculated

*

alarm setpoint is less than the existing monitor.

setpoint, the setpoint will be reduced to the newIf the calculated setpoint value is greatervalue.than the existing value, the setpoint may remain at
the lower value or increased to the new value.

2.2.1.1 Sett>oint Determination
ThesetpointfortheNorthVentNoblehas
Effluent Monitor is set at or below the lesse,r
of the NVSP OR NVSP v The Alert
setpoint is g$$e to excgggK .alue.

,

N 1 1 E-04 uCi/cc, per
LGS FSAR Table 11.5-2, using the two unit
maximum North Vent flow rate.

(VFNVNG)( 00][ECiNV3 (2-1)NVSP 5NGWB
[3.4475E9]E((CiNV} I ))

(VFNVNG) (3000] [ECiNV3 ~

NVSP $NGSK I Ib * * 1)I(3.4475E9]E((CiNV i

,

H.P.
' Date /o- 2-9/

15 Rev. /o
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where:
,

North Vent Setpoint - Noble GasO NVSP =
NGWB Whole Body (pci/cc).

NVSP"
North Vent Setpoint - Noble Gas=

Skin (pCi/cc)

Fractional contribution to site boundaryVF =pygg noble gas dose rate from the North Vent
as calculated in equation 2-7.

(unitiess).
Totcl body dose rate limit (mrem /yr)500 =

Skin Dose rate limit (mrem /yr)~ 3000 =

Total noble gas activity'from NorthIc =
iNV Vent grab sample (pCi/cc)

Conversion factor [ ]3.4475E9 = 3(m )(pCi)

=(1.1E-5 sec/m ) (1E6 pCi/pci) (664,000 cfm) (1/60 min /sgc) ,

(2.832E4 cc/ft ) (2-3) ,

1. ,'.E-5 sec/m3 = highest annual average relative
concentration (NE Sector)

1E6 pCi/pci = units conversion'

664,000 cfm = maximum North Vent flow rate for two
unit operation

1/60 min /sec = units conversion

2.832E4 cc/ft3 = units conversion
concentration of noble gas nuclide i asC =

iNV determined by radionnalysis of North
Vent grab sample (pci/ce)

Total body dose conversion factor for 3K =
g noble gas nuclide 1 (mrem /yr per pCi/m ,

from Table 2-1).,

Beta skin dose conversion factog nobleL =
g gas nuclide 1 (arem/yr per pCim , per

Table 2-1).

Gamma air dose conversion f ctor forM 3=
i noble gas nuclide 1 (mrad /y1 per pC1/m ,

per Table 2-1).

H.P.
~ Date f0 L-91

16 Rev. eo
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2.2.2 South Vent Noble Gas Effluent Monitors -
,

RY26-185A-3. RY26-185B-3. RY26-285A-3. AND RY26-285B-3
( )/ Each unit's South Vent Noble Gas Effluent monitor'

high-high setpoint is calculated monthly based on thex-

grab sample results performed in accordance with
ODCM I.' 3-3. Due to the incorporation of the AIARA
philosophy in the design and operation of the Limerick
effluent.systens, release point grab samples may not
identify any radionuclides. With this situation,

chemistry may use the results of the grab sample which
identified radionuclide or use the default setpoirt
which is based on expected concentration ratios as
reported in the FSAR. If any calculated alarm

- setpoint is less than the existing monitor setpoint,If thethe setpoint will be reduced to the new value..

calculation setpoint value is greater than the
existing value, the setpoint may remain at the lower
value, or increased to the new value.

2.2.2.1 Setpoint determination

The setpoint for the South Vent Noble Gas
Effluent Monitor is set at the lesser of the

value. SVSP andand SVSPSVSP
are caledkkked for each uNS$Es South' .

SVSPVentYUhheAlertsetpointisnottoexceed3.4.
E .6 uCi/cc, per LGS FSAR Table 11.5-2, for each
unit's South Vent Noble Gas channel, using each
unit's maximum South Vent flow rate.fs

( )
'\ J When a containment purge occurs through one

inch /two inch vent valves to the South Vent, a

grab sample will be analyzed for noble gas
activity, and the setpoint for the containment
purge will be calculated per this section.
This setpoint will be compared to the existing
monitor setpoint. II the calculated
containment purge setpoint is less than the
existing setpoint, THEN the setpoint will be
reduced to the new value. IE the calculated
containment purge setpoint is greater than the
existing setpoint, THEN the existing setpoint
will be maintained. At the completion of the
containment purge, the setpoint will be
restored to the monitor setpoint that existed
immediately prior to the containment purge.

[VFgygg][500][IC13y) (2-4)SVSP $
NGWB llII i(1.2149E9]E((Cisv

[VFgyyg][3000][ICisv3 (2-5)SVSP g
NGSg ggy) (L +1.1M ) ](1.2149E9]I[(C g y

H.P.
- Date /0 -U?/
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,

where:,m
| S uth Vent Setpoint - Noble Gas Whole'

SVSP ='

| NGWB Body (pCi/cc)
|
! South Vent Setpoint - Noble GasSVSP =

f NGSK Skin (pci/cc)

! Fractional contribution to site
,

|
VF =

boundary noble gas dose rate from the Unit'sSVNG
South Vent as calculated in equation 2-8 or 2-8h
(unitless)
Total body dose rate limit (mrem /yr)500 =

,

Skin dose rate limit (mrem /yr)3000 =

Total noble gas activity from each W.it
IC ,y South Vent grab sample (pCi/cc).

=
g

'
1.2140E9 = Conversion factor 3- (m ) (pci) -

3 ~

(2-6)=(1.1E-5sec/m ) (1E6pCi/pCi) (234,000cfm) (1/60 min /sec) (2.832E+4cc/f t )
,

.

where:

1.1E-5 sec/m = highest annual average relative3

concentration (NE Sector)
|

|
1E6 pCi/p?! = units conversion

l = maximum South Vent flow rate234,000 cfml

1/60 min /sec = units conviarsion

2.832E4 cc/ft = units conversion
= concentration of noble gas nuclide iC determined by radioanalysis of South Vent grabsv

sample (pci/cc)

= Total body done conversion fgetor for noble gasKg nuclide 1 (mrem /yr per pCi/m , from Table 2-1).

= Beta skin dose conversion fgetor noble gasL
1 nuclide 1 (mrem /yr per pCim , per Table 2-1) .

= Gamma air dose conversion f actor for nomeM 3g gas nuclide 1 (mrad /yr per pCi/m , per
Table 2-1).

-

s.e. eO ' Date to -2 -9/
,
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2.2.3 Noble Gas Effluent Fractional Contribution ,

The noble gas effluent fractional contribution is calculated'

monthly using results of the grab samples-performed in
accordance with ODCM 13.3-3. The results of this calculatien '

are used in equations 2-1, 2-2, 2-4, and 2-5._This methodology
assumes that the total _ body oose irt limiting for noble gas

If equations 2-1, 2-2, 2-4, and 2-5 show that thereleases.skin dose is limiting, fractional skin dose should be
substituted for the whole body values used in equations 2-7,
2-8, and 2-Ba.

""
2.2.3.1 Calculation cf VFNVNG' 1SVNG' 25VNG

. ..

r[CiNV) (K )) (2-7)
'

g

VF --

II 1) I 12SV) (Ki) )II i) ) I 11SVr[(CiNV
r[CliSv) (K ))g (2-7)

VF -

ilSV) (K ))+r[(C12SV)(Ki))ISvNG ggy) (K ))+r[(Cr((C gg

r(Ci2Sv) (K ) )g ~

VF -

ggy) (K ))q Wgggy) (K )]E((Ci2SV)(Ki))2SVNG It(C g g -

,

where; fractional contribution to site boundaryVF =

g NVNG noble gas total body dose rate from the North Vent
g (unitless).

fractional contribution to site boundaryVF =
1SVNG noble gas total body dose rate from the Unit 1

South Vent (unitiess).
fractional contribution to site boundaryVF =

2SVNG noble-gas total body dose rate from the Unit 2
South Vent - (unitless) .

.

concentration of. noble gas nuclide i as determinedC =
iNV by radioanalysis of North Vent-grab sample (pCi/cc)

total body dose conversion factor f r n ble gas3K =
g radionuclide i_(area /yr per pCi/m )

concentration of noble gas nuclide i asC =gygy determined by radioanalysis of Unit 1 South Vent
grab sample.(pci/cc)*

concentration of noble gas nuclide i asC =
i2SV determined by radioanalysis of Unit 2 South Vent

grab sample (pci/cc)

H.P.
- Date/o-t-9/

19 Rev. /0
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2.2.4 Noble Gas Effluent Default SetDoint ,

( This methodology may be used when grab. sample results'

from either the North Vent or the South Vent do notN-

identify any radionuclides. This methodology is based
on expected release concentration ratios as outlined in 4

13section 11.3 of the Limerick FSAR.

2.2.4.1N' orth Vent Noble Gas Monitors (RY26-075A-3 and
RY26-075B-3)The default setpoint for the North Vent noble gas
ef fluent monitor is set at or below the NVSPNGD
valve.

' -} gp f8.90E-11f5001tl.15E-61 (2-9).

HGD [3.4475E9][500][4.30E-9)
53.45E-5 pCi/cc

where: e ault North Vent Setpoint - NobleNVSP =
NGD Gas (pCi/CC)

Def ault fractional contribution. to site8.90E-1 = boundary noble gas total body dose rate
from the North Vent (unitiess) ,

4.30E-9
= e

(4.30E-9)+(5.31E-10)

Summation of the North Vent concentration[' 4.30E-9 = of noble gas nuclide i multiplied by the\- corresponding whole body dose factor.

3' f uci) (nrem) (m ) '
- (cc) (yr) (pci) -

5.31E-10 = Summation of the South Vent (Unit 1 & 2)concentration of noble gas nuclide i
multiplied by the corresponding whole body
dose factor.

3 ~~

(uci) (mrem) (m )
(cc) (yr) (pCi) --

Ref; a) Based on expected annual release
from FSAR Table 11.3-1.

b) Based on maximum North Vent flow
of 664,000 cfm and South Vent
flow of 234,000 cfm for Unit 1
and Unit 2 vents,

c) ODCM II Table 2-1.

Total body dose rate limit (arem/yr)500 =

hH.P.
- Date /o - 2 -w

20 Rev. /0
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1.15E-6 - Total noble gas concentration from Nprth
Vent (pci/cc)

,

n Ref: a) Based FSAR Table 11.3-1.
"5 " b) Based on maximum North Vent flow of'

664,000 cfm~ 4

3.4475E9= Conversion factor; ~

(oci) (ce)
~

"

.

3(m ) (gC1) --

Summation of the Noruh Vent concentration4.30E-9 =
.

of noble gas nuclide i multiplied by the
' corresponding wgole body dose factor.

- (pci) (nrem) (a ) -

- (cc) (yr) (pci) -

Ref: a) Based FSAR Table 11.3-1.
b) Based on maximum North Vent flow

of 664,000 cfm.

c) ODCM II Table 2-1.

2.2.4.2 South Vent Noble Gas Monitors (RY26-185A-3,
'

,

RY26-285A-3, RY26-185B-3, and RY26-285B-3). The
default setpoint for each Unit's South Vent noble
gas effluent monitor is set at or below the
SVSPNGD

""1"**
}

SVSP 5 ( -10)
NGD [1.2149E9][2.65E-10]

5 6.09E-6 pCI/cc

where: Default South Vent Setpoint - NobleSVSP =
NGD Gas (pCI/cc)

5.49E-2 = Default fractional contribution to
site boundary noble gas total body
dose rate from the South Vent
(unitiess)

2.65E-10
,

(4.30E-9)+(5.31E-10)
where:

2.65E-10 = Summation of the Unit's South Vent
concetration of noble gas nuclide i
multir' icd by the corresponding whole
body oxse factor.

3 '~

(uci) (mrem) (m )
- (cc) (yr) (pci) -

H.P.
* Date Ac' t-T
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Summation of the North Vent4.30E-9 = concentration of noble gas nucl'ide i
'O~ ~ multiplied by the corresponding whole

body dose factor.
3 '

~ (uCi)(mrem)(m )
(cc) (yr) (pci) -

-

Summation of the South Vent (Unit 1 &5.31E-10 = 2) concentration of noble gas nuclide
i multiplied by the corresponding
whole body dose factor.

3 '

~ (uCi)(nrem)(m )
- (ec) (yr) (pci) -

-

.

Ref: a) Based on expected annual
release from FSAR Table
11.3-1.

b) Based on maximum North Vent
flow of 664,000 cfm and
South Vent flow of 234,000
cfm for Unit 1 and Unit
2 vents.

c) ODCM II Table 2-1. ,

'

= Total body dose rate limit (mrem /yr)500

7.14E-8 = Total noble gas concentration from
I) North Vent (pci/cc)

U
Ref: a) Based FSAR Table 11.3-1.

b) Based on maximum North Vent
flow of 664,000 cfm.

1.2149E9= Conversion factor
~~

(pC1) (cc)

3(m )(gCi) --

Ref: a) ODCH II equation 2-3

2.65E-9 = Summation'of the North Ventconcentration of noble gas nuclide i
multipiled by the corresponding whole
body dose factor.

3
f uci) (nrem) (m )_ '

'

(cc) (yr) (pCi) -
-

Ref: a) Based FSAR Table 11.3-1.
b) Based on maximum North Vent

flow of 664,000 cfm.

c) ODCM II Table 2-1.

H.P.
- Date N- 7-9
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2.2.5 Wide Rance Accident Monitor Noble Gas Effluent Monitor 1

7s (RIX-26-076-4)
The Wide Range Accident Monitor (WRAM). noble gas total |t

\ '

effluent channel displays the North Vent noble gas
.

release rate. This monitor has Main Control Room
Annunciation as well as an isolation function on the
primary containment purge and vent valves. The,

isolation setpoint valve of 52.1 pCi/cc specified in
Technical Specification 3.3.2-2 is based on the accident
dose limits for containment purge during an accident
(Ref: FSAR Section 1.13). For routine operations the

total effluent alert and high setpoints are based uponThethe methodology of Sections 2.2.5.1 and 2.2.5.2.
setpoint units are in microcuries per second usir.g the
two unit maximum North Vent flow rate of 664,000 scfm.,

The total effluent channel High setpoint is set at a value
less than or equal to ten times the Alert setpoint (not to
exceed the 2.1 #Ci/cc equivalent using the two-unit
maximum North Vent flow rate) . For containment purge

operations, the high setpoint is based on an isotopic
analysis of the containment atmosphere using CH-1009
(Ref: Section 2.2.5.3). These values are always more
conservative than the Technical Specification Table
3.3.2-2 required value of 5 2.lyci/cc. ,

,

If the calculated setpoint value is less than the a

existing monitor setpoint, the setpoint will be reduced
to the new value. If the calculated setpoint is greater
than the existing va.ue, the setpoint may remain at the

f-~)s
'

( lower value, or incrs=;sd to the new value.'

2.2.5.1 Routine Ocerations Alert Setooint DeterminationFor routine operations, the Alert setpoint for
the WRAM Noble Gas total effluent channel is setORat or below the lesser of the NVSPThe Alert setpoinUUY$ not to
exce$$85.value.1 E-04 #Ci/cc equivalent, using theNVSP

two-unit maximum North Vent flow rate, per LGS
.

I FSAR Table 11.5-2.
1

[VFNVNG)[ 00][TCiNV) (2-11)NVSP $
[3.4475E9]E[(CiNV)(Ki)]

I[VFNVNG][ 000)[ICiNV (~NVSPNGSK i})II i+[3.4475E9]E[(CiNV *

,

-
I

f H.P.
- Date ve -?-7/
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,

where: North Vent Setpoint - Noble Gas WholeNVSP =
j NGWB Body (pC1/cc),

,

s

North Vent Setpoint - Noble GasNVSP =
NGS". Skin (pC1/cc)

Fractional contribution to siteVF =
#NU boundary noble gas dose rate from the

North Vent as calculated in equation
2-7. (unitless).
Total body dose rate limit (mrem /yr)500 =

- .

Skin Dose rate limit (mrem /yr),

3000 =

Total nobic gas activity from NorthEC =
iNV Vent grab sample (pci/cc)

]3.4475E9 = Conversion factor [ 3(m )(pci)

( 2'-3 )=(1.1E-5sec/m ) (1E6pci/pci) (664,000cfm) (1/60 min /sec) (2.832E4 cc/f t )
,

where:

1.1E-5 sec/m = highest annual average relative3

concentration (NE Sector)

1E6 pCi/pci = units conversion

664,000 cfm = maximum North Vent flow rate for
two unit operation

1/60 min /sec = units conversion

2.832E4 cc/ft3 = units conversion

C = concentration of noble gas nuclide i as
iNV determined by radioanalysis of North Vent grab

sample (pci/cc)

= Total body dose conversion fgetor for noble gasKg nuclide 1 (mrem /yr per pCi/m , from Table 2-1).

L '= Beta skin dose conversion fgetor noble gas
1 nuclide 1 (mrem /yr per pCim , per Table 2-1) .

= Gamma air dose conversion fagtor for noble gasMy nuclide 1 (mrad /yr per pCi/m , per Table 2-1).
Y

Q,(D N.P. 15v
%.) ~ Date & Z-W
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The setpoint values are converted from pC1/cc to y,C1/sec

9, using the maxihm two-unit North Vent flow rate:

(NVSPNGWB) [3.134E8]
(2-14)

NVSP =
TEWB

(2-15)
8 NGSK) [3.134 8)NVSPTESK "

where
= WRAM total effluent channel North' Vent

.

NVSP Setpoint - Noble Gas Whole Body (pCi/sec).TEWB

= WRAM total effluent channel North VentNVSPTESK Setpoint - Noble Gas Skin (pci/sec) ..

nt - Nome Gas Wole Bo#= en e'

NVSPNGWB (pCi/sec).

= North Vent Setpoint - Noble Gas SkinNVSPNGSK (pci/sec).

3.134E8 = Conversion factor (cc/sec) . 3 (2-16)= (664,000 scfm) (1/60 min /sec) (2.832E4 cc/ft ) .

2.2.5.2 Routine Operations Mich Satuoint DeterminatioD ,

For routine operations, the high setpoint for the
WRAM Noble Gas total effluent channel is set at
or below ten times the lesser of the routineY"1"**or NVSP,fESKoperations NVSPg

g

(2-17)
NVHP = [NVSPNGWB) [10]TEWB

NVHP = [WSPNGSK) [10]
(2-18)

TESK

where:
WRAM total offluent channel North VentNVHP =

High Setpoint Noble Gas Whole Body
(pCi/sec).

WRAM total effluent channel North VentNVHP =
TESK High Setpoint Noble Gas Skin (pCi/sec) .

WRAM total effluent channel North VentNVSP =

Setpoint - Noble Gas Whole Body (pCi/sec).

WRAM total effluent channel North VentNVSP =
NGSK Setpoint - Noble Gas Skin (pci/sec).

.

multiplication factor to calculate High,10 =

value (unitiess)

H.P.
' Dateto-2-?

25 Rev. /c
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2.2.5.3Hiah Setooint Determination - Containment Purae
ooerations

( _

During routine purge operations via North Stack,
the setpoint will be determined prior ta
initiation of the purge based on the containment*

noble gas grab sample required by ODCM 13.3-3A.
The WRAM high setpoint is set at or below the
lesser of the WRSP OR WRSP value. At

notimevillthesNkh55ntbehihb$b*then6.98E+8Specification Table 3.3.2-2 limitpCi/sec (Ref:of 5 2.1 pCi/cc converted to pCi/sec (2.1 pCi/cc
is based on maximum.2 unit North Vent flow rate).

..

[VFNvNG)[500][ECgg)'

(2-19)
WRSP s

NGPWB [1.10E+1) E[Cic)I Il

rVFNVNG)E lb ic) (2-20)
WRSP $U8 ge) (L +1.1M )[1.10E1) E(C y y

,

where:
98 S* Point - Noble Gas W oleWRSP

NGPWB " Body (pci/sec.)
,

-

,

.

NGPSK = WRAM Purge Satpoint - Noble GasWRSP
Skin (sci /sec.)

O = Fractional contribution to site boundaryVFNVNG noble gas dose rate from North Vent as
calculated in equation 2-7 (unitiess).

500 = Total body dose rate limit (arem/yr).

3000 = Skin dose rate limit (ares /yr) .

EC = Total noble gas activity from containmentge grab sample-(pci/cc).
^

(o sec)
1.01El = Conversion factor -- (pci)(m )3 -

3
(1.1E-5 sec/m ) (1E6pci/pci) (1/60 min /sec) (2.832E4 cc/ft )3

(2-21)
min-cc"

- 472
sec-ft

.

H.P.
- Date Aa - z "X
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.

,

where:( )' 1.1E-5 = highest annual average relative
concentration (sec/m ) (NE sector).s--

6 units conversion (pCi/4C1)1E =

units conversion (min /sec)1/60
.=

2.832E4= units conversion (cc/ft )
'

min-ccunits conversion472 =

sec/ft 1}r..
. ..

,

concentration of noble gas nuclide i asC =ge determined by radioanalysis of containment grab
sample (pci/cc).

Total body dose conversion fgetor for noble gasK =
g nuclide i (arem/yr per pCi/m from Table 2-1).

Beta skin dose conversion fagtor for noble gasL =
1 nuclide 1 (arem/yr per pCi/m from Table 2 ,1).

.

Gamma air dose conversion factor for noble gasM = 3y nuclide 1 (mrad per pCi/m from Table 2-1).

Ov

.

e

H.P.
* Date /o - 2 -9/
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Gaseous Effluent Dose Evaluation ,

2.3

The gaseous effluent dose evalt.ations are performed using the'

computer based RM-21A report processor or manual calculations.
The following sections describe the computational models,In the eventassumptions and bases for the computer model.
that the computer model is unavailable for the required dose
analysis, the. dose analysis will be performed by manual
calculation using the same methodology as the computer based
report processor.

Monthly dose calculations are performed manually based on
l'imiting sector average annual meteorological dispersion
parameters. This calculation is performed using an annual

For the noble gas monthly dose calculation,-

average X/Q.
effluent release data are based on the latest grab sample
analysis for radionuclide composition and the hourly averageFor theeffluent monitor response for total release activity.

the effluentiodine and particulate monthly dose calculations,
release radionuclide composition and release activity are
based on the continuous composite samples for the time period
of the dose calculation.
The quarterly dose calculations are a summation of the
applicable monthly dose results. '. ,

The annual dose calculations are based on the actual meteor-
ological conditiona concurrent with the effluent releases.
The meteorological conditions are based on the year'sC3,) finalized meteorological data. Wind direction, temperature

ambient temperature, ground level windspeed, andlapse rate,release elevation windspeed are provided for each hour of the
The meteorological dispersion values (X/Q, depleted

ye a.r .
X/Q, and D/Q are calculated for each hour and linked with the
corresponding release data. The effluent release radionuclide
composition and activity are based on the same parameters as
the monthly dose analyses.

2.3.1 Site Boundarv Dose Rate - Wohle Gases

ODCM I3.3.2.a limits the dose rate at the SITE BOUNDARY
due to noble gas releases to $50u mrem /yr total body and
53000 mrem /yr skin. Radiation monitor alarm setpoints
are established to ensure that these release limits are
not exceeded. In the event any gaseous releases from
the station results in an alarm setpoint being exceeded,
an evaluation of the SITE BOUNDARY dose rate resulting
from the release will be performed using the following
methodology and documented in ST-6-104-880-01.

hH.P.
A * Date /O'Z~Y
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'



- -__

3927007800

simultaneous releases from the North and south Ventswill be considered in evaluating compliance with the
(/- release rate limits of ODCM I3.3.2.a following any)

releases exceeding .tte alarm setpoints. Monitors-

indications (readings) are averaged over time periods
not to exceed 15 minutes when determining noble gas
release rate based on correlation of the monitor reading
and monitor sensitivity. The 15-min averaging is allows
for reasonable monitor response to potentially changing
radioactive material concentrations and to exclude
potential electronic spikes in monitor readings that mayAsbe unrelated to radioactive material releases.identified, electronic spiking monitor responses are'

being excluded from the analysis.
,

For administrative purposes, more conservativeNOTE: alarm setpoints than those required to meet
10 CFR 20 Dose Rate limits may be imposed.
However, conditions exceeding these more limiting
alarm setpoints do not necessarily indicate
radioactive material release rates exceeding the
dose limits of ODCM I3.3.2.a. Provided actual
releases do not result in radiation monitorindications exceeding values based on the dos,e
rate limits of ODCM I3.3.2.a, no further analysis ,

are required for demonstrating compliance with.
the limits of ODCM I3.3.2.a.,

'

[\ The site boundary dose rate from noble' gas effluent releases
in the event of a noble gas effluent setpoint exceeding the\-- value specified in ODCM II sections 2.2-1 (or 2.2.4.1), 2.2.2
(or 2.2.4.2), and 2.2.10 is calculated using the methodology
stated below. This methodology is based on worst sector (NE)
annual average meteorological dispersion but, if further
refinement is required to meet the requirements of ODCM
I3.3.2.a, actual meteorological data from the time period of
concern may be used to calculate actual meteorological

.

dispersion.|
.

.

-

h

| -(sr>lia)(rav) (oinv)+(ri1sv) (oi1sv><r2sv) (o12sv) 1"1(1 11) U
- (2-23)

MO H.P. W
's _) - Date /o 2-91
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,

where:
D = Total Body Plume Dose Rate (rem /hr)

rPTB,

D = Skin Plume Dose Rate (rem /hr)
PSK ' '~

rem-m -pci-vr-min-ce
53,882= Units conversion factor 3 3-pCi-hr-mrem-m -sec-it -

X/Q = 1.1E-05 highest annual average rglative
concentration (NE Sector) (sec/m )

F = North Vent Flow Rate (cfa)
NV

iNV = concentration of noble gas nuclide i during periodQ of-Telease from North Vent (pci/cc)-

.

ygy = Unit 1 South Vent Flow Rate (cfm)F

= Concentration of noble gas nuclide i duringQ133y period of release from Unit 1 South vent (pci/cc)..

F = Unit 2 South Vent Flow Rate (cfm)2SV
= Concentration of noble gas nuclide i duringQ i2SV period of release from Unit 2 South Vent (pci/cc).

.

K = Total body dose factor for noble gas nuclide 1. .

g Values are listed in Table 2-1..
~ ~"' '

O pCi-yr --

L = Skin dose factor for the beta contribution forg noble gas nuclide 1. Values are listed in
Table 2-1.

3 -~

mrem-m

pCi-yr --

1.11 = the average ratio of tissue to air energy
absorption coefficients (arem/arad) (Ref:
Regulatory Guide 1.109 Section 2.2)

SF = 0.7 is the attenuation factor that accounts for
the dose reduction die to shielding provided by
residential structure (dimensionless) -(Ref:
Regulatory Guide 1.109 Table E-15).

M = Gamma air dose factor for noble gas nuclide 1.
y Values are listed in Table 2-1.

3 -~

arad-m
pCi-yr -

H.P.
, Date c I-9/
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Site Boundary Dose Rate Radiciodine and Particulates2.3.2ODCM I3.3.2.d limits the dose rate to $1500 mrem /yr to
O- any organ (inhalation pathways only) for I-131, I-133,*

Tritium, and all radionuclides in particulate form with
half-lives grcoter than 8 days in gaseous effluents. ,

Compliance with ODCH I3.3.2.d will be determined monthly
by performance of ODCM II Section 2.3.4.

Simultaneous releases from the North and South Vents are
'

considered in evaluating compliance with the release rate
limits of ODCM 23.3.2.b. Release activity is based upon
the results of the continuous composite sampler analysis
performed in accordance with ODCL T3.3-3.

..

This methodology is based ct. the worst sector (NE) annual
.

*

average meteorological dispersion but, if further
refinement is required to meet the limits of ODCM
I3.3.2.b, actual meteorological data from the time period f
of concere may be used to calculate actual neteorological
dispersion.

2.3.3 Noble Gas Air Doses .

ODCM I3.3.3 limits the air dose due to noble gases
released in gaceous effluents (from both reactor unit,s)
to areas at or beyond the SITE BOUNDARY tot ,

S 10 mrad gamma for any quarter .

5 20 mrad beta for any quarter
5 20 mrad gamma during any calendar year
5 40 mrad beta during any calendar year

iO As required by ODCM 13.3.3.1 Surveillance Requirement,
these doses are calculated at least once per 31 days
using the results of the most recent grab samples for
isotopic composition ptrformed fr. accordance with

Due to the incorporation of the AIARAODCM 13.3-3.
philosophy in the design and operation of the Limerick
effluent systems, release point grab samples may not
identify any radionuclides. Total release activity is

based upon the hourly average effluent monitor response.
As identified, electronic spiking monitor responses are
excluded from the relaase activity analyses. The morthly

dose calculation is performed using the most limiting
Theaverage annual meteorological dispersion values.

quarterly doses are based on the summation of the
The annual dose calculationsapplicable monthly results.

are based upon actual release meteorological conditions
as described in Section 2.3.5. The monthly dose,

calculations are performed in accordance with the
mathodology below.

(2-24)IIMir AIR (0.114) (1.11E-5) (472)E( (Fgy)(CiNV) + (Fggy)Cyggy)+(F2SV) C12SVD =

(2-25)
D = ( 0.114 ) (1.11E-5) (172) E( (Fgy) (Cggy)v(Fggy)Cyggy)+(F2SV)C12SV)3Ni
gggp

H.p.
* Date D 2-y

31 Rev. /d
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' wneres Gamma air d se from n ble gas releases (rad /hr)D a
rMR,

$ AIR = Beta air dose from noble gas release (rad /hr); D
'

#*d~"CI~Y#= Units conversion
#ci-br-arad-

1.1E-5= Highest average agnual relative concentration
(NE Sector) (sec/'. )

472 = Units conversion min /sec'
-

,

3-- sec-ft
..

F = Average N rth Vent Flow rate for period of
.

*

NV release (cfa)
= concentration of noble gas nuclide i from Northcggy vent effluent (pci/ce)

= Average Unit __1 South Vent flow rate for period
F ISV of release (cfa) -

concentration of noble gas nuclide i fromc .

iggy = Unit 1 South Vent affluent (pci/cc) ,

.

= Average Unit 2 South Vent flow rt.te for periodF2SV of release (cfa)
O i2SV = c ncentration'of noble gas nucitda i fromc '

Unit 2 South Vent afflusnt (sci /cc)
= Gamma air dose factor for noble gas nuclide 1.Mg Values are listed in Table 2-1.

3 ''

arad-m
pci-yr. --

N = Beta air dose factor for noble-gas nuclide 1.
g values are listed in Table' 2-1.

3 '

'.arad-m -
pCi-yr --

5

.

H.P.
Data e 2 -9/*
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: O' Radiciodine and Particulate Dose Calculationg2.3.4

ODCM I3.3.4 limits the done (from both reactor units)
to a MEMBER OF THE PUBLIC from I-131, I-133, Tritium,
and all radionuclidec in particulate form with .

half-lives greater than 8 days in gaseous affluents
released to areas at or beyond the SITE BOUNDARY to:

$ 15 aren to any organ during any calendar quarter
5 30 aren to any organ ducing any caleadar year

As required by ODcM I3.3.4.1 Sutveillance Requirement,
these doses are calculated at least once per ',1 days
using the results of the continuous composite sample-

Dueanalysis performed in accordance with ODCM I3.3-3..

to the incorporation of the AIARA philosophy in the
design and operation of the Limerick effluent systems,
these composite samples may not identify any
radionuelides. Total release activity is based upon
detectacle concentration of the continuous composite
samples and average appropriate vent flow during the
sampling period. The monthly doas calculation is
performed using the most limiting average annual
meteorological dispersion values. The quarterly dose.s
are based on the summation of the applicable monthly .

results. The annual dose calculations are based upon e
actual release meteorology as described in
Section 2.3.5. The monthly dose calculations are

O performed in accordance with the methodology below.
Total organ dose is obtained by the summation of the
organ dose from each pathway for each receptor.

2.3.4.1 Ground Pathway

(3. 6E-6) (472 ) (1. 82E-9) EtD =gpgp
-

35
i2SV)+(F ,g)(Q ,g))T ,K,L,N , U IIFg)(Qggy)+(F33y)Qg33y)+(F2SVIIO 3 ig I t ,

.

(2-26)

2.3.4.2 _ Vecetation. Meat. Cow Milk, and Goat Milk Pathway

(3. 6E-6) (472) {D =
VPAR

* '

..y *# ,K,L,NII(1*IIO119 6IIOi2SV)+(F19 6g) (Q ,jy)+(F339)Oyggy)+(F2SV((F I
ii

-

=1 (T It-
,

35 Ii2SV+IbtG(011C6)](1.82E1T ,K,L,N ,I I IIIOiE[(Fg) (Qig)+(F33y)Qg337)+(F2SV1
,

,t

H.P.
' Dates t-v
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2.3.4.31nhalation Pathyjty ,

(3.6E-6)(472){D
' =

IPAR
. .

.-2 I
1{g((F3y)(Qyy)+(F33y)Qiggy)+(Fggy) (Qg )+(F3g) (Qyg))(1.1E-5)DF ,L,N ,

*
K

I t)
-

35 IIIO12SV)+(Fyg)(Qy g))(1.0E-5)DFF H,F,y)(013p)+(F33y)Qi33y)+(F2SV ,

, , ,

(2-28)
wheret dose from ground pathway due to release of' D a

gpgp particulates and iodines (rem)..

dose from vegetation, meat, cow milk, andD =
ypgp goat milk, pathways due to releases of

particulates, iodines, and tritium (rem)
dose from inhalation pathway due to releaseD =

of particulates, iodines, and tritium (rem)3pg

3.5E-6 = units conversion factor ,

*

rem-Ci-see_'
'

,

hr-arem-#Ci --

units conversion factor472 =

O ' min-cc
'

*

sec-ft --

1.82E-9= highest average annual deposition
(ESE Sector)
. .

m' --

summation for each release time period
p =

unitiess).

average North Vent flow rate during releaseF =
NV (cfm).

concentration of nuclide I from North VentQ =ggy affluent (pci/cc).

average Unit 1 South Vent flow rate duringF =ygy release (cfm).

concentration of nuclide i from Unit 1 SouthOgggy =

Vent ef fluent (pCi/cc) .

.aO ~ Date /o - 2 - 9/
e.F.
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t

average Unit 2 South Vent flow rate during' F =
2SV release (cfa).

concentration of nuclide i from Unit 2 South
Q12SV Vent affluent (pci/cc).

=
,

average Hot Maintenance Shop flow rate duringF" release (cfa).
=

concentration ~of nuclide i from HotQ" Maintenance af fluent- (#C1/cc) .
=

I

.-

DF ,K,L,N= dose factor for organ type k, age group 1, pathway number n; dose factors are based on
-

,

g

results of a computer program that is based
on and is similar to the NRC program GASPAR;
results from this program provide input data
in the form of a lookup table - values of
DF are provided in Table 2-2.

kin

isotope number (1 through -35) (3 through 17i =
q

are noble gases). ,

,

organ type (1 through 8, where total e

k =

body = 1, GI tract = 2, bone = 3, liver = 4,
kidney = 5, thyroid = 6, lung = 7, skin = 8).

age group (1 through 4, where adult = 1,'
1 =

teen = 2, child = 3, infant = 4).

pathway number (1 through 7).n =

time duration of release (hrs).T =
t

highest average agnual relative concentration1.1E-5 =
(NE Sector) (sec/m ) . .

1.0E-5 = highest average annual relative depleted2
concentration (NE Sector)(sec/m ) .

2.3.5 Annual Dose Evaluation

ODCM I3.6 requires an Annual Dose evaluation be
performed and reported in accordance with Regulatory
Guide 1.21 in the Semiannual Radioactive Effluent
Releasie Report submitted 60 days after the first of
each year. This dose evaluation is processed by the
RM-21A. In the evant that this computer model is
unavailable, this analysis will be performed using the
same methodology. The liquid portion of this annual
dose calculation is described in Section 1.3 of

H.P.
Datero-2-p'

35 Rev. rp
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ODCM II. The annual gaseous dose calculation uses the'

same general methodology described in Sectiun 2.3.1,
2.3.3, and 2.3.4 with the exception of meteorology; ,

which is based upon actual sector average atmospheric
dispersion values using the guidance of Regulatory
Guide 1.111 (Section C.lc). Finalized hourly values of
wind direction, ground level and release elevation wind
speed, ambient tesperature, and temperature lapse rate
(for P-G stability class) are provided annually using
the instrumentation specified in ODCM I3.1-1. These

values are calculated for each hour ar.d linked to the
corresponding hourly averaged effluent release rate.
Doses ara then calculated for each hour at the various

*

.

receptors of interest (depending upon release
Radioactive material-release rate isdirection).

calculated as described in Sections 2.3.3 and 2.3.4.Dose at each receptor is accumulated for the year and
the maximum dose for plume, inhalation, and ingestion

The gaseous affluent dosepathways are reported.
receptors are listed .4.n Table 2-4 and the dose.is
calculated using the methodology below.

.

2.3.5.1 Plume Pathway .

.

17
IIOi2SV)3E IOilSV)+(F2SVPLNGA=(3. 6E-6) (472){(X/Q) t1 3 [ (FNV)I9iNV)+IIISVD

[eI 1)(d")/"t)(DF IT ) (2-29)
ixin t

2.3.5.2 Ground Pathway

~

NV)IOiHV)+(Fy3y) (Qiggy)+ (DFiKLN)(T )t
GPARA=(3.6E-6) (472 )p(X/Q)t =3 -(Fg )(Q12SV *HMS

D I1 I I iHMS (2-30)

2.3.5.3 Vecetation, Meat. Cow Milk, Goat Milk Pathway

ypg (3.6E-6) (472 } {D =

' '

.2 IIO }96I3NO lI I,K,L,N) *
i2SV *II}MSIIIO(F IIO1NV)+(FISV)IOilSV)+(F2SV l t

NV
,

(T )e-
,

35 II[(Fyy) (QiNV)+(Fg) (Q133y)+(F2SV)IO12SV)+(F,,g) (Qg))((D/Q)tI I,K,L,N -

i=18 (2-31)

- H.P.
Date eo- 2. 7/
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,

2.3.5.4 Vemtatim. Mnat o:u 841k cat silk rutway'

.

g (3.6E-6)(472)gD =

. .

-2 I +
IIO12SV)+ (F3g)(Qg3gy)((VQ lI I,K,L,HIII IIOi!N)+(F33y) (Qgygy)+(F2SV t -

i !N
-1 (T )e- ,

-35 II IIOilm))((D/gg)(T ,K,L,H , .IIOi2SV *IIIMSIIOi!N)+(F33y) (Qgggy)+(F2SV I
,1bkdIIN

(2-32)
,

- -

|
*

where: annual dose from plume pathway (rem)D =
PLNGA

annual dose from ground pathway (rem)D =
GPARA

annual dose from vegetation, meat, cowD =ypggg milk, and goat milk pathways (rem)

annual dose from Maladon pathway (rem)D =ypggg .

a

3.6E-6 = units conversion factor
~

' rem-ci-see
O hr-Krem-pci --

Q
units conversion factor472 =

'~

min-ce
sec-ft --

summation for each release time periodp =

unitiess).

(X/Q)t relatiye concentration for time period "t"
=

(sec/m ).
average North Vent flow rate during releaseF =yy (cfm).

concentration of nuclide i from North VentQ =
iNV effluent (ncl/cc).

average Unit 1 South Vent flow rate duringF nygy release (cfm).

concentration of nuclide i from Unit 1Q =
11SV South Vent ef fluent IVt/cc) .

;

H.P.
, Date /0 Z '//
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O' average Unit 2 South Vent flow rato duringF =
2SV release (cfa).

Q'12SV concentration of nuclide i from Unit 2 South=

Vent effluent (sci /cc).
decay constant of nuclide 1 (sec~1).=_g

distance to receptor "r".dr =

average windspeed for time period "t" (m/06:c) .u =
t

g'7,'3'g= dose factor for organ type k, aga group 1,
.

DF
pathway number ni dose factors are based on
results or k computer program that is based on
and is similar to the NRC program GASPARI
results from this program provide input data in
the form of a lookup table - values of DFkin *#"

provided in Table 2-2.
.

isotope number (1 through 35)(3 through 17 arei =

noble gases). ,

,

organ type (1 through 8, where total body = 1,k =

GI tract = 2, bone = 3, liver = 4, kidney = 5,
thyroid = 6, lung = 7, skin = 8).

,

age group (2 through 4, where adult = 1,1 =

teen = 2, child = 3, infant = 4).

pathway number (1 through 7).n =

time duration of release (hrs).T =
t

average Hot Maintenance Shop flow rate duringF =
gg3 release (cfa).

.

concentration of nuclide i from Hot Maintenance
QiHMS

=

Shop effluent (pci/cc).

(D/Q)t deposition concentration for time period "t"=

(1/m8).

(X/Qdepl)= relative d3pleted concentration for time period
"t" (sec/m ).

2.4 Gaseous Effluent Dose Proiection

ODCM I3.3.5 requires the VENTIIATION EXHAU3T TREATMENT SYSTEM
be used to reduce radioactive material-levels prior to
discharge when projected doses from both units to areas at and
beyond the SITE BOUNDARY would exceed 0.6 mrem to any organ in
a 31 day period.

'

H.P.
DateM- 2 - 9/
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.

O' The applicable gaseous processing systems for maintaining
radioactive material releases ALARA are the Gaseous Radwaste
Treatment System and Exhaust Treatment System in Figures 2-1
and 2-2.

A dose projection is performed at least once per 31-days by the
following equation:

Dmarp = (Danx/d) = 31d (2-33)

wheres
Dmaxp ' maximum organ dose projection for current 31-day=*

.

period (mrem)

maximum organ dose to date for current calendarDmax =

quarter as determined by equation (2-26) (2-27)
or (2-28) (aram).
number of days remaining in current calendard =

quarter. The minimum time elapsed is seven (7)
inys.

the number of days of concern.31d .=

3.0 Soecial Dose Analysie

3.1 Total Dose to MEMBERS OF_ THE PUBLIC

ODOM I3.3.7 requires that the annual dose or dose commitment to
any MEMBER OF THE PUBLIC, due to releases of radioactivity and
radiation, from the uranium fuel cycle shall be limited tot

5 25 mrem whole body or any organ except thyroid
5 75 mrem thyroid

ODCM I3.3.7.2 Surveillance Requirement requires that cumulative
dose contributions from direct radiation from operations be
evaluated when the calculated dose from the release ofradioactive materials in liquid or gaseous effluents exceed
twice the limits of ODCM 13.2.3.a, 3.2.3.b, 3.3.3.a, 3.3.3.b,

3.3.4.a, or 3.3.4.b. The direct radiation contribution shall
be determined by the methodology described below. This
methodology calculates the direct radiation contribution which
then must be added to the dose or dose commitment determined inaccordance with sections ODCM III.3.1, 2.3.3, and 2.3.4 to
determine t'otal dose from all pathways. This evaluation of
direct radiation contribution is in accordance with
ANSI /ANS 6.6.1-1979 Section 7. The error using this method is
estimated to be approximately 8%. The following evaluation is

performed for each receptor of concern.

-D -D I3~1)
DDR1 = DTTLD1 X BKG 1EFFL

H.P.
* Date /o- r 9e
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wheret
= cumulative dose contribution from directg- D

DR1 radiation at receptor 1 (1; rem) .-

Due to the statistics of radiation acasurements and toNOTE: the conservation of effluent calculations it is plausible
the D may yield a negative valun. In this situation
the yk$be for D shall be reported an zero(0) .

DR1

= total dose at receptor of interest (as evaluatedD7773 by TLD measurement) (nrem) .

If there is not a TLD location at the actual receptorNOTE: location, a more conservative location will be used to
. evaluate Total Dose.

f the background dose as evaluated by TLDsD = mean
XBKG at background sites (arem).

D =-effluent contribution to dose (as evaluated in3gg73 sections 2.3.3 and 2.3.4.1).

Doses Due to Activities Inside the SITE BOUNDARY3.2
'

In accordance with ODCM I3,6, the Semiannual Radioactive ,

effluent Italease Report submitted within 60 days after January
1 of each year shall include an assessment of 1.idiation dose
from radioactive liquid and gaseous effluents to KEMBERS OF THE

O PUBLIC due to their activities inside the SITE BOUNDARY.

There are three locations within the SITE BOUNDARY that are
accessible to MEMBERS OF THE PUBLIC for activities unrelated to
the. operation of Limerick Station. These locations aret
1) the railroad tracks which run along the river within the
SITE BOUNDARY; 2) the Limerick Atomic Information Center, onFricks LockLongview Road next to the 500kv substation; and 3)

4

environmental laboratory, operated by RMC Environmental
Services, Inc. Of these three locations, the railroad tracks
are the closest to the plant confines. The highest annual dose

_ for the three locations should be determined by the :.Tilroad
track location.
The following methodology is used to evaluate dose at the
railroad tracks, Information Center, and Fricks Lock locations.
This dose assessment is based on the results of the annual dose
evaluation outlined in ODCM Section 2.3.5. The maximum dose
calculated ,will be reported.

= 0.25 (3-2)D =D =

PSBX SBX X/o33x

H.P.
Date n t-r,'
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'

wheret
Dose to MEMBERS OF THE PUBLIC within theD =

PSBX SITE BOUNDARY in Sector"X" (arem).

D se at SITE BOUNDARY in Sector "X" (mrom).DSBX ",
Relative average annual atmospheric

X/QSBX = dispersion for year of intere5t *t SITE
BOUNDARY in Sector "X" (sec/m ).

Relative average annual atmospheric'

X/Q =
RIF ' dispersion for year of interest at'

railroad, Information Center or Fricks Lock.

for digtances listed below in Sector "X"

(sec/m )

Sector Distance to Location (m)
Railroad TracKst_

S 300
SSW 225 *

SW 225-
WSW 225 -

W 225 -

*
WNW 345
NW 450

0 Information Center
ESE 884

Fricks lock!
WSW 450

maximum occupancy factor for railroad-0.25 =

tracks, _ Limerick Atomic Information Center
or Fricks Lock Environmental _ Laboratory
(unitiess). .

4.0 Radioloalcal Environmental Monitorina Procram

4.1 samnlina Proana

The operational phase of the Radiological Environmental
Monitoring Program (REMP) conducted in accordance with
the requirements of ODCM I3.4-3. The objectives of the

program ares-

To provide data on measurable levels of radiation-

and radioactive saterials in the site environs.
To evaluate the relationship between quantities of-

radioactive materials released from IGS andresultant radiatior, doses to individuals from
principal pathways _of exposure.-

Data so ?-9/'

41 Rev.- /0
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'
,

'

The sampling requirements (type of samples,_ collection'

! frequency, and analysis) and sample locations are
,

!

presented in Appendix B. (

I 4.2 Interlaboratory comoarison Proaran ,

Technical Specification 6.8.4.e.3 requires analyses be
performed on radioactive material supplied as part of an
Interlsboratory Camparison.

Psrticipation in an approved Interlaboratory comparicon Program
provides a ch'eck on the preciseness of measurements of
radioactive material in environmental samples. A summary of-*

,

the Interlaboratory Comparison Program results will be.provided
in the Annual Radiological Environmental Operating Report

,

pursuant to ODCM I3.5.

,

4

9 i

O L

|O
,

I
.

6

4

.;

b
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TABLE 1-1 .

INGESTION INDIVIDUAL DOSE FACTORS (D,g 3)p
For liquid effluents
,

Units rpr All Ingestion Pathways are
.

~

mrem /pci

*

,

4

.

~

O
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_iauid Dose FactorsL:
,

From Table E-11 or Reg. Guide 1.109
Ipgention Dose Factors For Adult:1

BONE LIVER T.DODY THYROID KIDHEY LUNG GI-LLI ,

,

1.050E-07 1.050E-07
,

0.000E+00 1.050E-07 1.050E-07 1.050E-07 1.050E-07
2. 8 4 0E-06 5. 680E-07 5. 680E-07 5.680E-07 5. 680E-07 5. 680E-07 5. 680E-07H32i

1. 7 00E-06 1. 7 00E-06 1. 7 00E-06 1. 7 00E-06 1. 7 00E-0 6 1. 7 00E-06 1. 7 00E-0 61. 2 00E-05 7. 460E-06 0.000E+00 0. 000E+00 0. 000E+00 2.170E-05
C14
NA24

0.000E+00 0. 000E+00 2. 660E-09 1. 590E-09 5.860E-10 3. 530E-09 6. 690E-07
1.930E-04P32

0. 000E+00 4. 57 0E-06 8.720E-07 0. 000E+00 1.360E-06 0. 000E+ 00 1.4 00E-05CR51

0.000E+00 1.150E-07 2. 04 0E-08 0.000E+00 1.4 60E-07 0. 000E+00 3. 670E-06MN54

2 750E-06 1.900E-06 4.430E-07 0.000E+00 0.000E+00 1.060E-06 1.090E-06
MN56-

4.340E-06 1.020E-05 3.910E-06 0.000E+00 0.000E+00 2.850E-06 3.400E-05FES5'

0.000E+00 7.450E-07 1.670E-06 0.000E+00 0.000E+00 0.000E+00 1.510E-05FE59

0.000E+00 2.140E-06 4.720E-06 0.000E+00 0.000E+00 0.000E+00 4.020E-05
Co$8

1.300E-04 9.010E-06 4.360E-06 0.000E+00 0.000E+00 0.000E+00 1.880E-06CO60

5.220E-07 6.860E-08 3.130E-08 0.000E+00 0.000E+00 0.000E+00 1.740E-06NI63

0. 000E+00 8. 330E-08 3.910E-08 0.000E+00 2.100E-07 0.000E+00 7.100E-06NI65

4.840E-06 1.540E-05 6.960E-06 0.000E+00 1.030E-05 0.000E+00 9.700E-06CU64

1.030E-08 1.970E-08 1.370Z-09 0.000E+00 1.280E-08 0.000E+00 2.960E-092N65

0.000E+00 0.000E+00 4.020E-08 0.000E+00 0.000E+00 0.000E+00 5.790E-082H69

0.000E+00 0.000E+00 5.210E-08 0.000E+00 0.000E+00 0.000E+00 4.090E-13BR83

0.000E+00 0.000E+00 2.140E-09 0.000E+00 0.000E+00 0.000E+00 0.000E+00BR84

0. 000E+00 2.110E-05 9. 83 0E-06 0. 000E+00 0.000E+00 0.000E+00 4.1.60E-06BR85

0.000E+00 6.050E-08 3.210E-08 0.000E+00 0.000E+00 0.000E+00 8.360E-19
RB86 ,

0.000E+00 4.010E-08 2.820E-08 0.000E+00 0.000E+00 0.000E+00 2.330E-21RB88'

0.000E+00 8.840E-06 0.000E+00 0.000E+00 0.000E+00 4.940E-05RB89

7.580E-03 0.000E+00 1.860E-03 0.000E+00 0.000E+00 0.000E+00 2.190E-04
3.080E-04SRB 9

5.670E-06 0.000E+00 2.290E-07 0.000E+00 0.000E+00 0.000E+00 2.700E-05.'OSR90 2.150E-06 0.000E+00 9.300E-08 0.000E+00 0.000E+00 0.000E+00 4.260E-05
SR91

9.620E-09 0.000E+00 2.580E-10 0.000E+00 0.000E+00 0.000E+00 1.020E-04
SR92

9.090E-11 0.000E+00 3.520E-12 0.000E+00 0.000E+00 0.000E+00 2.670E-10
Y90

0.000E+00 3.770E-09 0.000E+00 0.000E+00 0.000E+00 7.670E-05Y91M

8.450E-10 0.000E+00 2.470E-11 0.000E+00 0.000E+0G 0.000E+00 1.480E-05
,

1.410E-07Y91'

2. 680E-09 0. 000E+00 7. 4 00E-11 0.000EF00 0. 000E+00 0. 000E+00 8. 500E-05Y92

3. 04 0E-08 9.750E-09 6. 600E-09 0. 000E+00 1.530E-08 0.000E+00 3. 090E-05I Y93

1.680E-09 3.390E-10 1.550E-10 0.000E+00 5.120E-10 0.000E+00 1.050E-04
I ZR95

6.220E-09 3.460E-09 1.860E-09 0.000E+00 3.420E-09 0.000E+00 2.100E-05ZR97

0.000E-00 4.310E-06 8.200E-07 0.000E+00 9.760E-06 0.000E+00 9.990E-06
-

NB95

2.470E-10 6.980E-10 8.890E-09 0.000E+00 1.060E-08 3.420E-10 4.130E-07
MO99

2. 54 0E-10 3. 660E-10 3.590E-09 0.000E+00 6.590E-06 1.870E-10 1.100E-21TC99M

1.850E-07 0.000E+00 7.970E-08 0.000E t00 7.W.'OE-07 0.000E+00 2.160E-05TC101

1.540E-08 0.000E+00 6.080E-09 0.000E+00 1.990E-07 0.000E+00 9.420E-06RU103

2.7 50E-06 0. 000E+00 3. 480E-07 0.000E+00 5.310E-06 0.000E+00 1.780E-04RU105

AG110M 1.600E-07 1.480E-07 8.790E-08 0.000E+00 2.910E-07 0.000E+00 6.040E-05
RU106

TE125M 2.860E-06 9.170E-07 3.590E-07 8.060E-07 1.090E-05 0.000E+00 1.070E-05
TE127M 6.770E-06 2.420E-06 8.250E-07 1.730E-06 2.750E-05 0.000E+00 2.270E-051.100E-07 3.950E-08 2.380E-08 8.150E-08 4.480E-07 0.000E+00 8.680E-06
TE129M 1.150E-05 4.290E-06 1.820E-06 3.950E-06 4.800E-05 0.000E+00 5.790E-05
TE127

1.180E-08 7.650E-09 2.410E-08 1.320E-07 0.000E+00 2.370E-08

TE131M 1.730E-06 8.460E-07 7.050E-07 1.340E-06 8.570E-06 0.000E+00 8.400E-051.970E-08 8.230E-09 6.220E-09 1.620E-OS 8.630E-08 0.000E+00 2.790E-09
TE129 3.140E-08

2.520E-06 1.630E-06 1.530E-06 1.800E-06 1.570E-05 0.000E+00 7.710E-05
TE131
TE132

O 9

1
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Licuid Dose FactoEn)m Table E-11 or Reg. Guide 1.109 *

F::
Ingestion Dose Factors For Adult:

DONE LIVER T. BODY THYROID KIDNEY LUNG GI-LLI
( _.*

7.560E-07 2.230E-06 8.800E-07 1.890E-04 3.480E-06 0.000E+00 1 920E-06
4.160E-06 5.950E-06 3.410E-06 1.950E-03 1.020E-05 0.000E+00 1.570E-06

I130

2. 030E-07 5.4 30E- 07 1. 9 00E-07 1. 900E-05 8. 650E-07 0.000E+00 1 020E-07
2131

4.310E-06 0.000E+00 2 220E-061132
1.420E-06 2.470E-06 7.530E-07 3.630E-C4
1. 060E-07 2. 8 80E-07 1. 03 0E-0*/ 4. 990E-06 4. 58 0E-07 0. 000E+ 00 2. 510E-10

I133

1.160E-06 4.280E-07 7.650E-05 1.860E-06 0.000E+00 1.310E-06I134
1135 4.430E-07 1.210E-04 0.000E+00 4.790E-05 1.590E-05 2.590E-066.220E-05 1.480E-04

6.510E-06 2 570E-05 1.850E-05 0.000E+00 1.430E-05 1.960E-06 2.920E-06
CS134

7.970E-05 1.090E-04 7.140E-05 0.000E+00 3.700E-05 1.230E-05 2.110E-06
CS136

1.090E-07 5.400E-08 0.000E+00 8.010E-08 7.910E-08 4.650E-13CS137

9.700E-08 6.910E-11 2.840E-09 0.000E+00 6.460E-11 3.920E-11 1.720E-07
5.520E-08CS138

BA139'
2.030E-05 2.550E-08 1.330E-06 0.000E+00 B.670E-09 1.460E-08 4.180E-05
4.710E-08 3.560E-11 1.590E-09 0.000E+00 3.3102-11 2.020E-11 2.220E-17

BA140

2.130E-08 2.190E-11 1.340E-09 0.000E+00 1.850E-11 1.240E-11 3.000E-26
BA141

2.500E-09 1.260E-09 3.330E-10 0.000E+00 0.000E+00 0.000E+00 9.250E-05
BA14?

1.280E-10 5.820E-11 1.450E-11 0.000E+00 0.000E+00 0.000E+00 4.250E-07
LAlt0

9.360E-09 6.330E-09 7.180E-10 0.000E+00 2.940E-09 0.000E+00 2.420E-05
LA142

1.650E-09 1.220E-06 1.350E-10 0.000E+00 5.370E-10 0.000E+00 4.560E-05
CE141

2.040E-07 2.620E-08 0.000E+00 1.210E-07 0.000E+00 1.650E-04
CE143

4.880E-07
9.200E-09 3.690E-09 4.560E-30 0.000E+00 2.130E-09 0.000E+00 4.030E-05

CE144

010E-11 1.250E-11 1.530E-12 0.000E+00 7.050E-12 0.000E+00 4.330E-18
PR143

'90E-09 7.270E-09 4.350E-10 0.000E+00 4.25DE-09 0.000E+00 3.490,E-05PR144 1

1.430E-07 8.610E-08 L.010E-08 0.000E+00 0.000E+00 0.000E+00 2.820E-05
ND: A' -

190E-09 1.170E-10 6.450E-11 0.000E+00 3.650E-10 0.000E+00 2.400E-05
W' m
N 1

Or'J:
'
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Licuid Dose Factorg ,

O From Table E-12 or Reg. Guide 1.109Ingestion Dose Factors For Teen:
BONE LIVER 7. BODY THYROID K1DNEY LUNG GI-LLI

3. 000E+00 1. 060E-07 1. 060E-07 1. 060E-07 1. 060E-07 1. 060E-07 1. 060E-07
4. 060E-06 8.120E-07 8.120E-07 8.120E-07 0.120E-07 8 120E-07 8.120E-07

H32

2.300E-06 2.300E-06 2.300E-06 2.300E-06 2.300E-06 2 300E-06.2.300E-06
C14

1.710E-05 f. 070E-05 0.000E+00 0.000"600 0.000E+00 2.320E-05NA24

0.000E+00 0.000E+00 1 600E-09 2.000E-09 7.890E-10 5 140E-09 6.050E-07
2.760E-04P32

0.000E+00 5.900E-06 1.170E-06 0.000E+00 1.760E-06 0.000E+00 1.210E-05
CR51

0.000E+00 1.580E-07 2.810E-08 0.000E+00 2.000E-07 0.000E+00 1.040E-05
MN54

3.780E-06 2.680E-06 6.250E-07 0.000E+00 0.000E+00 1.700E-06 1.160E-06
KN56

5.870E-06 1.370E-05 5.290E-06 0.000E+00 0.000E+00 4.320E-06 3.240E-05
FESS

0.000E+00 9.720E-0^ 2.240E-06 0.000E+00 0.000E+00 0.000E+00 1.340E-05
FE59

0.000E+00 2.810E-06 6.330E-06 0.000E+00 0.000E+00 0.000E+00 3.660E-05
C058

1.250E-05 6.000E-06 0.000E+00 0.000E+00 0.000E+00 1.990E-06C060
1.770E-04
7.490E-07 9.570E-08 4.360E-08 0.000E+00 0.000E+00 0.000E+00 5.190E-06

NI63

0.000E+00 1.150E-07 5.410E-08 0.000E+00 2.910E-07 0.000E+00 8.920E-06
NI65

G. 760E-06 2. 000E-05 9.330I-06 0.000E+00 1.280E-05 0.000E+00 8. 470E-06
CU64

1.470E-08 2.000E-08 1.960E-09 0.000E+00 1.830E-08 0.000E+00 5.160E-Of
ZN65

0.000E+00 0.000E+00 5.740E-08 0.000E+00 0.000E+00 0.000E+00 0.000E+00
?N69

0.000E+00 0.000E+00 7.220E-08 0.000E+00 0.000E+00 0.000E+00 0.000E+00
DR33

0.000E+00 0.000E+00 3.050E-09 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BR84

0.000E+00 2.980E-05 1.400E-05 0.000E+00 0.000E+00 0.000E+00 4.410E-06
BR85

0.000E+00 B.520E-08 4.540E-08 0.000E+00 0.000E+00 0.000E+00 7.300E-15
RB86

0.000E+00 5.500E-08 3.890E-08 0.000E+00 0.000E+00 0.000E+00 8.430E-17
RBBB

4.400E-04 0.000E+00 1.260E-05 0.000E+00 0.000E+00 0.000E+00 5.240E-05
RBB9

8.300E-03 0.000E+00'2.050E-03 0.000E+00 0.000E+00 0.000E+00 2.330E-04
SR89

OSR90 8.070E-06 0.000E+00 3.210E-07 0.000E+00 0.000E+00 0.000E+00 3.660E-05:
3. 050E-06 0. 000E+00 1. 3 00E-07 0. 00 )E+00 0. 000E+00 0.000E+00 7.770E-05

3R91

1.370E-08 0.000E+00 3.690E-10 0.000E+00 0.000E+00 0.000E+00 1.130E-04
SR92

1.290E-10 0.000E+00 4.930E-12 0.000E+00 0.000E+00 0.000E+00 6.090E-09
Y90

2.010E-07 0.000E+00 5.390E-09 0.000E+00 0.00CE+00 0.000E+00 8.240E-05
Y91M

1. 210E-09 0.000E+00 3.500E-11 0.000E+00 0.000E+00 0. 000E+00 3. 320E-05
Y91

3.830E-09 0.000E+00 1.050E-10 0.000E+00 0.000E+00 0.000E+00 1.170E-04
Y92

4.120E-08 1.300E-08 8.940E-09 0 000E+00 1.910E-08 0.000E+00 3.000E-05
Y93

2. 37 0E-09 4. 690E-10 2.160E-10 0.000E+00 7.110E-10 0.000E+00 1. 27 0E-04
ZR95
ZR97

8.220E-09 4.560E-09 2.510E-09 0 000E+00 4.420E-09 0.000E+00 1.950E-05
0.000E+00 6.030E-06 1.150E-06 0.000E+00 1. 3 80E-05 0. 000E+00 1. 080E-05

NB95 -

3.320E-10 9.260E-10 1.200E-08 0.000E+00 1.380E-08 5.140E-10 6.080E-07
MO99
TC99M

3.600E-10 5.120E-10 5.030E-09 0.000E+00 9.260E-09 3.120E-10 8.750E-17
2.550E-07 0. 000E+00 1. 090E-07 0. 000E+00 8.990E-07 0.000E+00 2.130E-05

TC101

2.180E-08 0.000E+00 8.460E-09 0.000E+00 2.750E-07 0.000E+00 1.760E-05
RU103

3. 920E406 0.000E+00 4. 940E-07 0. 000E+00 7.560E-06 0.000E+00 1. 880E-04
RU105

AG110M 2.050E-07 1.940E-07 1.180E-07 0.000E+00 3.700E-07 0.000E+00 5.450E-05
RU106

TE125M 3. 83 0E-06 1.380E-06 5.120E-07 1. 070E-06 0.000E+00 0.000E+00 1.130E-05
TE127M 9. 670E-06 3.430E-06 1.150E-06 2.300E-06 3.920E-05 0.000E+00 2.410E-05

1.580E-07 5. 600E-08 3. 400E-08 1. 090E-07 6.400E-07 0.000E+00 1. 220E-05
TE129M 1.630E-05 6.050E-06 2.580E-06 5.260E-06 6.820E-05 0.000E+00 6.120E-05
TE127

4.480E-08 1.670E-08 1.090E-08 3.200E-08 1.880E-07 0.000E+00 2.450E-07
TE131M 2. 4 4 0E-06 1.170E-06 9.7 60E-07 1.760E-06 1.220E-05 0. 000E+00 9. 390E-05
TE129

2.790E-08 1.150E-08 8.720E-09 2.150E-08 1.22 0E-07 0. 000E+00 2. 290E-09
3.490E-06 2.210E-06 2.080E-06 2.330E-06 2.120E-05 0.000E+00 7.000E-05

TE131
TE132

O .
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3927007800 !

Licuid Dose Facj2rg
From Table E-11 or Reg. Guide 1.109 j

,

O Ingestion Dose Factors For Tecn:BONE LIVER T.DODY THYROID VIDNEY LUNG GI-LLI
.

-

1.030E-06 2.980E-06 1.190E-06 2.430E-04 4.590E-06 0.000E+00 2.290E-06
I

| I130
5.850E-06 8.190E-06 4.400E-06 2.390E-03 1.410E-05 0.000E+00 1.620E-06
2.790E-07 7. 300E-07 2. 620E-07 2.460E-05 1.150E-06 0. 000E+00 3.180E-07

I131

2.010E-06 3.410E-06 1.040E-06 4.760E-04 5.980E-06 0.000E+00 2.580E-06
i I132

~

1.460E-07 3.870E-07 1.390E-07 6.450E-06 6.100E-07 0.000E+00 5.100E-09
I133

6.100E-07 1.570E-06 5.820E-07 1.010E-04 2.480E-06 0.000E+00 1.740E-06
I134

8.370E-05 1.970E-04 9.140E-05 0.000E+00 6.260E-05 2.390E-05 2.450E-06
I135,

8.590E-06 3.380E-05 2.270E-05 0.000E+00 1.840E-05 2.900E-06 2.720E-06
CS134

,

1.120E-04 1.490E-04 5.190E-05 0.000E+00 5.070E-05 1.970E-05 2.120E-06
( CS136

7.760E-08 1.490E-07 7.450E-08 0,000E+00 1.100E-07 1.280E-08 6.760E-11| CS137

1.390E-07 9.780E-11 4.050E-09 0.000E+00 9.220E-11 6.740E-11 1.240E-06
i CS138 . '

2.840E-05 3.480E-08 1.830E-06 0.000E+00 1.180E-0B 2.340E-08 4.380E-05
BA139'

6.710E-08 5.010E-11 2.240E-09 0.000E+00 4.650E-11 3.430E-11 1.430E-13
BA140

2.990E-08 2,990E-11 1,840E-09 0.000E+00 2.530E-11 1.990E-11 9.180E-20BA141

3.480E-09 1,710E-09 4.550E-10 0.000E+00 0.000E+00 0.000E+00 9.820E-05BA142

1.790E-10 7.950E-11 1.980E-11 0.000E+00 0.000E+00 0.000E+00 2.420E-06
LA140

1.330E-08 8.880E-09 1.020E-09 0.000E+00 4.180E-09 0.000E+00 2.540E-05
LA142

2.350E-09 1.710E-06 1.910E-10 0.000E+00 7.670E-10 0.000E+00 5.140E-05
CE141

6.960E-07 2.880E-07 3.740E-08 0.000E+00 1.720E-07 0.000E+00 1 750E-04
CE143

1.310E-08 5.230E-09 6.520E-10 0.000E+00 3.040E-09 0.000E+00 4.310E-05
CE144

4.200E-11 1.760E-11 2.180E-12 0.000E+00 1.010E-11 0.000E+00 4.740E-14
FR143 '

9. 3 80E-09 1. 020E-08 6.110E-10 0.000E+00 5.990E-09 0.000E+00 3. 6SOE-05
PR144

1.190E-07 4.170E-08 0.000E+00 0.000E+00 0.000E+00 3.220E-05
ND147 ;

1.460E-07
1.760E-09 1.660E-10 9.220E-11 0.000E+00 5.210E-10 0.000E+00 2 670E-05

W187
NP239

O
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3927007800
uauia nose ractorsFrom Table E-13 or Reg. Guide 1.109 ,

O InLestion Dose Factors For ChildtBONE LIVER T. BODY THYROID KIDNEY LUNG GI-!11
*

0.000E+00 2.030E-07 2.030E-07 2.030E-07 2.030E-07 2.030E-07 2.030E-07
1.210E-05 2.420E-06 2.420E-06 2.420E-06 2.420E-06 2.420E-06 2.420E-06

H3

5.800E-06 5.800E-06 5.800E-06 5.800E-06 5.800E-06 5.800E-06 5.800E-06
C14
NA24

8.250E-04 3.860E-05.3.180E-05 0.000E+00 0.000E+00 0.000E+00 2.280E-05
0.000E+00 0.000E+00 8.900E-09 4.940E-09 1.350E-09 9.020E-09 4.720E-07

P32
CR51

0.000E400 1.070E-05 2.850E-06 0.000E+00 3.000E-06 0.000E+00 8.980E-06MN54
0.000E+00 3.340E-07 7.540E-08 0.000E+00 4.040E-07 0.000E+00 4.840E-05MN56
1.150E-05 6.100E-06 1.890E-06 0.000E+00 0.000E+00 3.450E-06 1.130E-06FE55
1.650E'05 2.670E-05 1.3J01-05 0.000E+00 0.000E+00 7.740E-06 2.780E-05FE59
0.000E+00 1.800E-06 5.510E-06 0.000E+00 0.000E+00 0.000E+00 1.050E-05C058,
0.000E+00 5.290E-06 1.560E-05 0.000E+00 0.000E+00 0.000E+00 2.930E-05C060
5.380E-04 2.880E-05 1.830E-05 0.000E+00 0.000E+00 0.000E+00 1.940E-06NI63
2.220E-06 2.090E-07 1.220E-07 0.000E+00 0.000E+00 0.000E+00 2.560E-05NI65
0. 000E+00 2. 4 50E-07 1. 480E-07 0.000E+00 5.920E-07 0. 000E+00 1.150E-05CU64

3.650E-05 2.270E-05 0.000E+00 2.300E-05 0.000E+00 6.410E-061.370E05ZN65
4.380E-08 6.330E-08 5.850E-09 0.000E+00 3.840E-08 0.000E+00 3.990E-06ZN69
0.000E+00 0.000E+00 1.710E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00BR83
0.000E+00 0.000E+00 1.980E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00BR84
0.000E+00 0.000E+00 9.120E-09 0.000E+00 0.000E+00 0.000E+00 0.000E+00BR85
0.000E+00 6.700E-05 4.120E-05 0.000E+00 0.000E+00 0.000E+00 4.310E-06RB86
0.000E+00 1.900E-07 1.320E-07 0.000E+00 0.000E+00 0.000E+00 9.3'20E-09RB88
0. 000EA00 1.17 0E-07 1. 040E-07 0.000E+00 0.000E+00 0. 000E+00 1. 02QE-09RB89
1.320E-03 0.000E+00 3.770E-05 0.000E+00 0.000E+00 0.000E+00 5.110E-05SR89
1.700E-02 0.000E+00 4.310E-03 0.000E+00 0.000E+00 0.000E+00 2.290E-04SR90
2. 4 00E-05 0. 000E+00 9. 060E-07 0.000E+00 0.000E+00 0. 000E+00 5. 300E-05 -OSR91 9.030E-06 0.000E+00 3.620E-07 0.000E+00 0.000E+00 0.000E+00 1.710E-04SR92
4.110E-08 0.000E+00 1.100E-09 0.000E+00 0.000E+00 0.000E+00 1.170E-04Y90
3.820E-10 0.000E+00 1.390E-11 0.000E+00 0.000E+00 0.000E+00 7.480E-07Y91M
6.020E-07 0.000E+00 1.610E-08 0.000E+00 0.000E+00 0.000E+00 8.020E-05Y91
3.600E-09 0.000E+00 1.030E-10 0.000E+00 0.000E+00 0.000E+00 1.040E-04Y92
1.140E-08 0.000E+00 3.130E-10 0.000E+00-0.000E+00 0.000E+00 1.700E-04Y93
1.160E-07 2.550E-08 2.270E-08 0.000E+00 3.650E-08 0.000E+00 2.660E-05ZR95
6.990E-09 1.010E-09 5.960E-10 0.000E+00 1.4500-09 0.000E+00 1.530E-04ZR97
2.250E-08 8.760E-09 6.260E-09 0.000E+00 8.230E-09 0.000E+00 1.620E-05NB95
0.000E+00 1.330E-05 3.290E-06 0.000E+00 2.840E-05 0.000E+00 1.100E-05

.

MO99
9. 2 3 0E-10 1. 810E-09 3. 000E-08 0. 000E*00 2. 630E-08 9.190E-10 1. 03 0E-06TC99M
1.070E-09 1.120E-09 1.420E-08 0.000E+00 1.910E-08 5.920E-10 3.560E-09TC101
7.310E-07 0.000E+00 2.810E-07 0.000E+00 1.840E-06 0.000E+00 1.890E-05RU103
6.450E-08 0.000E+00 2.340E-38 0.000E+00 5.670E-07 0.000E+00 4.210E-05RU)05
1.170E-05 0.000E+00 1.460E-06 0.000E+00 1.580E-05 0.000E+00 1.820E-04RU106

AG110M 5.390E-07 3.640E-07 2.910E-Oi 0.000E+00 6.780E-07 0.000E+00 4.330E-05
TE125M 1.140E-05 3.090E-06 1.520E-06 3.200E-06 0.000E+00 0.000E+00 1.100E-05
TE127M 2.890E-05 7.780E-06 3.430E-06 6.910E-06 8.240E-05 0.000E+00 2.340E-05

4.710E-07 1.270E-07 1.010E-07 3.260E-07 1.340E-06 0.000E+00 1.840E-05TE127
TE129M 4.870E-05 1.360E-05 7.560E-06 1.570E-05 1.430E-04 0.000E+00 5.940E-05

1.340E-07 3.740E-08 3.-180E-08 9.560E-08 3.920E-07 0.000E+00 8.340E-06TE129
TE131M 7. 200E-06 2. 490E-06 2. 650E-06 5.120E-06 2. 410E-05 0. 000E+00 1.010E-04

8.300E-08 2.530E-08 2.470E-08 6.350E-08 2.510E-07 0.000E+00 4.360E-07TE131
1.010E-05 4.470E-06 5.400E-06 6.510E-06 4.150E-05 0.000E+00 4.500E-05TE132

O .
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3927007800
Linuid Dose FactQIA
From Table E-13 or Reg. Guide 1.109 *

O Ingestion Dose Factors For ChildDONE LIVER T. BODY THYROID KIDNEY LUNG GI-LLI
*

2.920E-06 5.900E-06 3.040E-06 6.500E-04 8 820E-06 0.000E+00 2.760E-06
1.720E-05 1.730E-05 9.830E-06 5.720E-03 2.840E-05 0.000E+00 1.540E-06

I130

8.000E-07 1.470E-06 6.760E-07 6.820E-05 2#250E-06 0.000E+00 1 730E-06
I131

5. 920E-06 7. 320E-06. 2.770E-06 1. 3600-03 1. 22 0E-05 O s 000E4 00 2.950E-06
1132

4.190E-07 7.780E-07 3.580E-07 1.790E-05 1.190E-06 0.000E+00 5.160E-07
I133

1.750E-06 3.150E-06 1.490E-06 2.790E-04 4.830E-06 0.000E+00 2.400E-06
I134

2.340E-04 3.840E-04 8.100E-05 0.000E+00 1.190E404 4.270E-05 2.070E-06
I135

2.350E-05 6.460E-05 4.180E-05 0.000E+00 3.440E-05 5.130E-06 2.270E-06
CS134

3.270E-04 3.130E-04 4.620E-05 0.000E+00 1.020E-04 3.670E-05 1.960E-06
BS136

2.280E-07 3.170E.07 2.010E-07 0.000E+00 2.230E-07 2.400E-08 1.460E-07
CS137

4.14 0E-07 2. 210E-10 1. 2 00E-08 0. 000E+ 00 1. 93 0E-10 1. 3 00E-10 2. 3 90E-05
CS138

8.310E-05 7.280E-08 4.850E-06 0.000E+00 2.370E-08 4.340E-08 4.210E-05
~

BA139

1.120E-10 6.510E-09 0.000E+00 9.690E-11 6.580E-10 1.140E-07
BA140

2.000E-07
8.740E-08 6.290E-11 4.880E-09 0.000E+00 5.090E-11 3.700E-11 1.140E-09

BA141

1.010E-08 3.530E-09 1.190E-09 0.000E+00 0.000E+00 0.000E+00 9.840E-05
BA142

5.240E-10 1.670E-10 5.230E-11 0.000E+00 0.000E+00 0.000E+00 3.310E-05
LA140

3.970E-08 1.980E-08 2.940E-09 0.000E+00 8.680E-09 0.000E+00 2.470E-05
LA142

6.990E-09 3.790E-06 5.490E-10 0.000E+00 1.590E-09 0.000E+00 5.550E-05
CE141

2.080E-06 6.520E-07 1.110E-07 0.000E+00 3.610E-07 0.000E+00 1.700E-04
CE143

3.930E-08 1.180E-08 1.950E-09 0.000E+00 6.390E-09 0.000E+00 4.240E-05
CE144

1.290E-10 3.990E-11 6.490E-12 0.000E+00 2.110E-11 0.000E+00 8.S90E-08
PR143

2.790E-08 2.260E-08 1.750E-09 0.000E+00 1.240E-08 0.000E+00 3.589E-05
PR144

4.290E-07 2.540E-07 1.140E-07 0.000E+00 0.000E+00 0.000E+00 3.570E-05
ND147

5.250E-09 3.770E-10 2.650E-10 0.000E+00 1.090E-09 0.000E+00 2.790E-05
W187
NP239

O
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3927007800
Licuid Dose Factors
Trom Table E-14 or Reg. Guide 1.109 ,

O Ingestion Dose Factors Tor 1rfantsBONE LIVER T. BODY THYROID KIDNEY LUNG GI-LLI
~

0.000E+00 3.000E-07 3.080E-07 3.080E-07 3. 080E-07 3.080E-07 3.080E-07
2.370E-05 5.060E-06 5.060E-06 5.060E-06 5.000E-06 5.060E-06 5.060E-06

H3

1.010E-05 1.010E-05 1.010E-05 1.010E-05 1.010E-05 1.010E-05 1.010E-05
C14

1.700E-03 1.000E-04.6.590E-05 0.000E+00 0.000E+00 0.000E+00'2.300E-05
NA24

0. 000E+00 0. 000E+00 1. 410E-08 9.200E-09 2. 010E-09 1. 790E-08 4.110E-07
P32

0.000E+00 1.990E-05 4.53 0E-06 0.000E+00 4. 410E-06 0.000E+00 7. 310E-06
CR51

0. 000E+00 8.180E- )7 1.410E-07 0.000E+00 7. 030E-07 0.000E+00 7. 430E-05
MN54

1.390E-05 8.980E-06 2.400E-06 0.000E+00 0.000E+00 4.390E-06 1.140E-06
MN56

3.0BOE-05 5.380E-05 2.120E-05 0.000E+00 0.000E+00 1.590E-05 2.570E-05
FESS

0.000E+00 3.600E-06 8.980E-06 0.000E+00 0.000E+00 0.000E+00 8.970E-06
FE59

0.000E+00 1.080E-05 2.550E-05 0.000E+00 0.000E+00 0.000E+00 2.570E-05
C050.

6.340E-04 3.920E-05 2.200E-05 0.000E+00 0.000E+00 0.000E+00 1.950E-06
CO60

4.700E-06 5.320E-07 2.420E-07 0.000E+00 0.000E+00 0.000E+00 4.050E-05
NI63

0.000E+00 6.090E-07 2.820E-07 0.000E+00 1.030E-06 0.000E+00 1.250E-05
NI65

1. 84 0E-05 6.310E-05 2.910E-05 0.000E+00 3. 060E-05 0. 000E+00 5. 330E-05
CU64

1.680E-07 1.250E-08 0.000E+00 6.980E-08 0.000E+00 1.370E-05
ZN65

0.000E+00 0.000E+00 3.630E-07 0 000E+00 0.000E+00 0.000E+00 0.000E+00
9.330E-09ZN69

0.000E+00 0.000E+00 3.820E-07 0.000E+00 0.000E+00 0.000E+00 0.000E+00
BR83

0. 000E+00 0.000E+00 1.940E-08 0.000E+00 0. 000E+00 C. 000E+00 0. 000E+00
BR84

0.000E+00 1.700E-04 8.400E-05 0.000E+00 0.000E+00 0.000E+00 4.350E-06
BR85

0.000E+00 4.980E-07 2.730E-07 0.000E+00 0.000E+00 0.000E+00 4 850E-07
RB86 '

0. 000E+00 2. 8 60E-07 1.970E-07 0.000E+00 0. 000E+00 0. 000E+00 9.74 4E-08
RB88

2.510E-03 0.000E+00 7.200E-05 0.000E+00 0.000E+00 0.000E+00 5.160E-05
RB89

1.850E-02 C.000E+00 4.710E-03 0.000E+00 0.000E+00 0.000E+00 2.310E-04
SR89

5. 000E-05 0. 000E+00 1. 810E-06 0.000E+00 0. 000E+00 0. 000E+00 5.920E-05 -
SR90

OSR91 1.920E-05 0.000E v00 7.130E-07 0.000E+00 0.000E+00 0. 000E+00 2.070E-04-
8.690E-08 0.000E+00 2.330E-09 0.000E+00 0. 000E+00 0.000E+00 1.200E-04

SR92

8.100E-10 0.000E+00 2.7' JE-11 0.000E+00 0.000E+00 0.000E+00 2.700E-06
Y90

1.13 0E-06 0. 000E+00 3. 010E-08 0.000E+00 0. 000E+00 0. 000E+00 8.100E-05
Y91M

7.650E-09 0. 000E+00 2.150E-10 0.000E+00 0.000E+00 0. 000E+00 1. 460E-04
Y91

2.430E-08 0.000E+00 6.620E-10 0.000E+00 0.000E+00 0.000E+00 1.920E-04
Y92

2.060E~07 5.020E-08 3.560E-08 0.000E+00 5.410E-06 0.000E+00 2.500E-05
Y93

1.480E-08 2.540E-09 1.160E-09 0.000E+00 2.560E-09 0.000E+00 1.620E-04
ZR95

4.200E-08 1.730E-06 1.000E-08 0.000E+00 1.240E-08 0. 000E+00 1. 4 60E-05
ZR97

0. 000E+00 3.400E-05 6. 630E-06 0.000E+00 5. 080E-05 0.000E+00 1.120E-05
NB95 ,

1.920E-09 3.960E-09 5.100E-08 0.000E+00 4.260E-08 2.070E-09 1.150E-06
M099

2.270E-09 2.860E-09 2.830E-08 0.000E+00 3.400E-08 1.560E-09 4.860E-07
TC99M

0.000E+00 1.800E-05TC101
1.480E-06 0.000E+00 4.950E-07 0.000E+00 3.080E-06
1.360E-07 0.000E+00 4.580E-08 0.000E+00 1.000E-06 0.000E+00 5.410E-05

RU103

2.410E-05 0.000E+00 3.010E-06 0.000E+00 2.850E-05 0.000E+00 1.830E-04
RU105

AG110M 9.960E-07 7.270E-07 4.810E-07 0.000E+00 1.040E-06 0.000E+00 3.770E-05
RU106

TE125M 2.330E-05 7.790E-06 3.150E-06 7.840E-06 0.000E+00 0.000E+00 1.110E-050.000E+00 2.360E-05
TE127M 5. 850E-05 1.940E-05 7. 080E-06 1.690E-05 1.440E-04

1.000E-06 3.350E-07 2.150E-07 8.140E-07 2.440E-06 0.000E+00 2.100E-05
TE129M 1.000E-04 3.430E-05 1.540E-05 3.840E-05 2.500E-04 0.000E+00 5.970E-05
TE127

0.000E+00 2.270E-05
2.840E-07 9.790E-08 6.630E-C8 2.380E-07 7.070E-07

TE131M 1. 520E-05 6.120E-06 5.050E-06 1.240E-05 4. 210E-05 0. 000E+00 1.030E-04
TE129

1.760E-07 6.500E-08 4.940E-08 1.570E-07 4.500E-07 0.000E+00 7.110E-06
2.080E-05 1.030E-05 9.610E-06 1.520E-05 6.440E-05 0.000E+00 3.810E-05

TE131
TE132

0 .

7
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Liould Doce Factors
From Table E-14 or Reg. Guide 1.109 .

O Ingestion Dose Factors Tor Inf antBONE LIVER T. BODY THYROID KIDNEY LUNG GI-LLI
*

6.000E-06 1.320E-05 5.300E-06 1.480E-03 1.450E-05 0.000E+00 2.830E-06I130
3.590E-05 4.230E-05 1.860E-05 1.390E-02 4.940E-05 0.000E+00 1.510E-06| I131
1.660E-06 3.370E-06 1.200E-06 1.580E-04 3.760E-06 0.000E+00 2.730E-06| I132
1.250E-05 1.820E-05 5.330E-06 3.310E-03 2.140E-05 0.000E+00 3.080E-06

| I133
1.780E-06 6.330E-07 4.150E-05 1.990E-06 0.000E+00 1.040E-068.690E-07

I I134
3.640E-06 7.240E-06 2.640E-06 6.490E-04 8.070E-06 0.000E+00 2.620E-06I135
3.770E-04 7.030E-04 7.100E-05 0.000E+00 1.810E-04 7.420E-05 1.910E-06CS134

CS136 4.590E-05 1.350E-04 5.040E-05 0.000E+00 5.380E-05 1.100E-05 2.050E-06
5,220E-04 6.110E-04 4.330E-05 0.000E+00 1.G40E-04 6.640E-05 1.910E-06CS137
4.810E-07 7. 820E-07 3.790E-07 0.000E+00 3.900E-07 6.090E-08 1.250E-06CS138
8. 810E-07 5. 84 0E-10 2. 550E-08 0.000E+00 3.510E-10 3.540E-10 5. 580E-05BA139

1.710E-07 8.810E-06 0.000Et00 4.060E-08 1.050E-07 4.200E-05BA140 1.710E-04
2.910E-10 1.340E-08 6.000E+00 1.750E-10 1.770E-10 5.190E-064.250E-07BA141

1.840E-07 1.530E-10 9.060E-09 0.000E+60 8.810E-11 9.260E-11 7.590E-07BA142
2.110E-08 8.320E-09 2.14 0E-09 0.000E+00 0.000E+00 0.000E+00 9.770E-05LA140
1.100E-09 4.040E-10 9.670E-11 0.000E+00 0.000E+00 0.000E+00 6.860E-05LA142 7.870E-08 4.800E-08 5.650E-09 0.000E+00 1.480E-08 0.000E+00 2,480E-05CE141
1.480E-08 9.820E-06 1.120E-09 0.000E+00 2.860E-09 0.000E+00 5.730E-05CE143
2.980E-06 1.220E-06 1.670E-07 0.000E+00 4.930E-07 0.000E+00 1.710E-04

'

CE144
8.130E-08 3.040E-08 4. 030E-09 0. 000E+00 1.130E-08 0.000E+00 4.290E-05PRJ43
2.740E-10 1.060E-10 1.380E-11 0.000E+00 3.840E-11 0.000E+00 4.930E-06

.

PR144
5. 53 0E-08 5. 680E-08 3. 4 80E-09 0. 000E+00 2.190E-08 0. 000E+00 3. 600E-05ND147

6.280E-07 2.170E-07 0.000E+00 0.000E+00 0.000E+00 3.690E-059.030E-07W187
1.110E-08 9.930E-10 5.610E-10 0.000E+00 1.980E-09 0.000E+00 2.870E-05

i

f NP239
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Table 1-2

Assumptions used in Limerick Liquid
Effluent Dose Evaluation.

Valtg
Dgggriotion 7.600E-01Index1 Fraction of produce from local garden 1.000E+00

2 Fraction of leafy vegifrom local garden 2.400E+02
3 Soil density in plow layer (kg/m**2) 2.500E-014 Fraction of activity retained on sprayed vegetation 7.000E-01
5 Shielding factor for residential structures 1. 7 52 E+ 0 56 Period of buildup of activity in soil.(hr) 7.200E+02
7 Period of pasture grass exposure to activity (hr) 1.440E+03
8, Period of crop exposure to activity (hr) 0.000E+00
9 Holding time in animal' drinking water pond (hr) 0.000E+00(hr)10 Delay time for ingestion of grass by animals 2.160E+03

11 Delay time for ingestion of stored fee by animals (hr) 2.400E+01
12 Delay time for ingestion of leaf veg by man (hr) 1.440E+03
13 Delay time for ingestion of other veg by man (hr) 4.800E+01
14 Transport time milk-man (hr)
15 Time between slaughter and consumption of meat animal (hr)

4.800E+02
7.000E-01

16 Grass yield, wet wt (kg/m**2) 2.000E+00(kg/m**2) 2.100E-0317 other vegetation yield, wet vt
18 Weathering rate constant for activity on vegetation (1/hr) 5.000E+01
19 Milk cow feed co .umption rate (kg/ day wet) 6.000E+00 .

20 Goat feed consumstion rate (kg/ day vet) 5.000E+01
21 Beef Cattle feed consumption rate (kg/ day wet) 6.000E+01
22 Milk cow water consumption rate (1/ day) 8.000E+00

023Goatwaterconsumptionrate(1/ day)24 Beef rTttle water consumption rate (1/ day)1.200E+01
5.000E+01

25 Enytl transit time for water ingestion (hr) 2.400E+0126 Enyt1 transit time for fish ingestion (hr) 2.400E+0127 Enytl transit time for invertebrate ingestion (hr) 0.000E+0028 Enytl transit time for shore exposure (hr) 7.300E+0229 Water ingestion (1/yr) adult 5.100E+02
30 Water ingestion (1/yr) toen 5.100E+0231 Water ingestion (1/yr) child 3.300E+0232 Water ingestion (1/yr) infant 1.200E+01
33 Shore exposure (hr/yr) adult 6.700E+01
34 Shore exposure (hr/yr) teen 1.400E+0135 Shore exposure (hr/yr) child 0.000E+00
36 Shore exposure (hr/yr) infant 2.100E+01adult37 Fresh water sport fish ingestion (kg/yr) 1.600E+01teen38 Fresh water sport fish ingestion (kg/yr) 6.900E+00child39 Fresh water sport fish ingestion (kg/yr) 0.000E+0040 Fresh water sport fish ingestion (kg/yr) infant 2.100E+0141 Fresh water commercial fish ingestion (kg/yr) adult 1.600E+0142 Fresh water commercial fish ingestion (kg/yr) teen 6.900E+0043 Fresh water commercial fish ingestion (kg/yr) child 0.000E+00infant44 Fresh water commercial fish ingestion (kg/yr) 5.000E+00adult45 Fresh water invertebrate ingestion (kg/yr) 3.800E+0046 Fresh water invertebrate ingestion (kg/yr) teen 1.700E+0047 Fresh water invertebrate ingestion (kg/yr) child 0.000E+00infant48 Fresh water invertebrate ingestion (kg/yr)

s

.
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Table 1-2 |
| Assumptions used in Limerick Liquid

',

Effluent Dose Evaluation,

.

value,

Descriotion 2.100E+01indexSalt Water Sport Fish Ingestion (kg/yr) Adult 1.600E+01
.

,

49 Salt Water Sport Fish Ingestion (kg/yr) TeenChild 6.900E+0050 Salt Water Sport Fish Ingestion (kg/yr) 0.000E+00 6

Infant51 Salt Water Sport Fish Ingestion (kg/yr); 2.100E+01
Salt Water Commercial Fish Ingestion (kg/yr) Adult 1.600E+01

52

Salt Water Commercial Fish Ingestion (kg/yr) Teen 6.900E+00
53.

Salt Water Commercial Fish Ingestion (kg/yr) Child54
Infant 0.000E+0055 Salt Water Commercial Fish Ingestion (kg/yr) 5.000E+00,

Salt Nater Invertebrate Ingestion (kg/yr) Adult56'

3.800E+0057 Salt Water Invertebrate Ingestion (kg/yr) Teen 1.700E+0058' Salt Water Invertebrate Ingestion (kg/yr) Child 0.000E+00
Salt Water Invertebrate Ingestion (kg/yr) Infant 6. 4 00E+ 01

59

Irrigated Leafy Vegetable Ingestion (kg/yr) Adult60
4.200E+0161 Irrigated Leafy Vegetable Ingestion (kg/yr) Teen 2.600E+01

Irrigated Leafy Vegetable Ingestion (kg/yr) Child62
Infant 0.000E+0063

,

Irrigated Leafy Vegetable Ingestion (kg/yr) 5.200E+02
Irrigated Other Vegetable Ingestion (kg/yr) Adult64

6.300E+0265 Irrigated Other Vegetable Ingestion (kg/yr) TeenChild 5.200E+0266 Irrigated Other Vegetable Ingestion (kg/yr) Infant 0.000E+0067 Irrigated Other Vegetable Ingestion (kg/yr) 5.200E+02
Irrigated Root Vegetable Ingestion (kg/yr) Adult68 ,

'

6.300E+G269 Irrigated Root Vegetable Ingestion (kg/yr) TeenChild 5.200E+0270 Irrigated Root Vegetable Ingestion (kg/yr) Infant 0.000E+0071 Irrigated Root Vegetable Ingestion (kg/yr) 3.100E+02
O72 Irrigated Cow Milk Ingestion (1/yr) Adult 4.000E+0273 Irrigated Cow Milk Ingestion (1/yr) Teen 3.300E+0274 Irrigated Cow Milk Ingestion (1/yr) Child 3.300E+0275 InfantIrrigated Cow Milk Ingestion (1/yr) 3.100E+02

,

! 76 Irrigated Goat Milk Ingestion (1/yr) Adult 4.000E+0277 Irrigated Goat Milk Ingestion (1/yr) Teen 3.300E+0278 ChildIrrigated Goat Milk Ingestion (1/yr) 3.300E+0279 Irrigated Goat Milk Ingestion (1/yr) Infant 1.100E+0280 Irrigated Beef Ingestion (1/yr) Adult 6.500E+0181 Irrigated Beef Ingestion (1/yr): Teen 4.100E+01-82 Irrigated Beef Ingestion (1/yr) Child 0.000E+0083 InfantIrrigated Beef Ingestion (1/yr)84
1

^$

|
*

i
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Table 2-1 .

0' Dose Factors for Noblo Gas

Total Body Beta Skin Gamma Air Beta Air
Dose Factor Dose Factor Dose Factor Dose Factor
Ki (arem/yr (aram/yr Mi (arad.yr Hi (mrad /yr

per3 pegper3per3
Index Radionuclide pCi/m ) pCi/m ) pCi/m ) pCi/m )

3 Ar-41 8.84E-03 2.69E 03 9.30E-03 3.28E-03

1.93E-05 2.88E-04
4' Kr-83m 7f56E-08 -------

.

5 Kr-85m 1.17E-03 1.46E-03 1.23E-03 1.97E-03

6 Kr-85 1.61E-05 1.34E-03 1.72E-05 1.95E-03

7 Kr-87 5.92E-03 9.73E-03 6.17E-03 1.03E-02

8 Kr-88 1.47E-02 2.37E-03 1.52E-02 2.93E-03

9 Kr-89 1.66E-02 1.01E-02 1.73E-02 1.06E-02
.

10 Kr-90 1.56E-02 7.29E-03 1.63E-02 7.83EdO3

11 Xe-131m 9.15E-05 4.762-04 1.56E-04 1.11E-03

12 Xe-133m 2.51E-04 9.94E-04 3.27E-04 1. 4 8 E-03

13 Xe-133 2.94E-04 3.06E-04 3.35E-04 1.05E-03

14 Xe-135m 3.12E-03 7.11E-04 3.36E-03 7.39E-04

15 Xo-135 1.81E-03 1.86E-03 1.92E-03 2.46E-03

16 Xe-137 1.42E-03 1.22E-02 1.51E-03 1.27E-02
.

17 Xe-138 8.83E-03 4.13E-03 9.21E-03 4.75E-03

,

O .

11
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TABLE 2-2

.
'

INGESTION INDIVIDUAL DOSE FACTORS (DFk'1'n).

For Gascous Effluents

.

UNITS FOR AIRBORNE PATHWAYS
(Pathway Numbers 1 and 7) are:

3mrem-m /Ci-sec

~ IntITS FOR DEPOSITION PATHWAYS
(Pathway Numbers 2-6) aret.

mrem-m'/Ci

Pathway _
Pathway No,_ .

Plume
-1 Ground2 .

vegetable
3 '

Meat4 Cow Milk5 Goat Milk'

6O Inhalation7

.

.

12 '
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H-3

FOR GASEOUS _ EFFLUENTS -- FOR ISOTOPE!INDIVIDUAL DOSE FACTORS ,

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
,

or, Pathway: Plume'

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0. 00E+000.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E,+00 0.00E+00
Teen:
child:
Infant:

,

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Ground

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+000.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:
Child:
Infant:

!

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Vegetable

6.53E+01 6.53E+01 0.00E+00 6.53E+01 6.53E+01 6.53E+01 6.53E+01 0.00E+00
7.7 5E+01 7.7 5E+01 0. 00E+00 7. 75E+01 7.75E+01 7.75E+01 7.7 5E+01 0. 00E+00Adult:

1.21E+02 0. 00E+00 1.21E+02 1.21E+02 1 21E+02 1.21E+02 0. 00E+00Teen:

Infants 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child: 1.21E+02

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG , SKINFor Pathway: Meat

7.98E+00 7.9BE+00 0.00E+00 7.98E+00 7.98E+00 7.98E+00 7.98E+00 0.00E+00
,

4.75E+00 4.7 6E+00 0. 00E+00 4.76E+00 4.76E+00 4.7 6E+00 4.7 6E+00 0.40E+00Adult:

5.75E+00 5.75E+00 0.00E+00 5.75E+00 5.75E+00 5.75E+00 5.75E+00 0.00E+ 00Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

/or Pathway Cow Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

1.88E+01 1.88E+01 0.00E+00 1.88E+01 1.88E+01 1.88E+01 1.88E+01 0.00E+00
2. 4 5E+01.2. 4 5E+01 0. 00E+ 00 2. 4 5E+01 2. 4 5E+ 01 2. 4 5E+01 2. 4 5E+01 0. 0 0E+ 00

Adult:

3. 87E+01 3. 87E+01 0. 00E+00 3.87E+01 3. 87E+01 3. 87E+01 3. 87E+01 0. 00E+00
Toen

5. 87E+01 5. 87E+01 0. 00E+00 5. 37E+01 5. 87E+01 5.87E+01 5. 87E+01 0. 00E+00
Child:
Infant:

For Pathway: Goat Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

3. 83E+01 3. 88E+01 0. 00E+00 3. 8 3E+01 3. 83E+01 3. 8 3E+01 3. 8 3E+01 0. 00E+00
4. 99E+01 4. 99E+01 0. 00E+00 4. 99E+01 4. 99E+01 4.99E+01 4.99E+01 0. 00E+00

Adult:

7. 89E+01 7. 89E+01 0. 00E+00 7. 89E+01 7. 8 9E+01 7. 89E+01 7. 89E+01 0. 00E+00
Teen:

0.00E+00
1.20E+02 1.20E+02 0.00E+00 1.20E+02 1.20E+02 1.20E+02 1.20R+02

Child:
Infant:

For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

4. 01E+ 01 4. 01E+01 0. 0 0E+00 4. 01E+01 4. 01E+01 4. 01E+01 4. 01E+ 01 0. 00E+ 00
4. 03E+01 4. 03E+01 0. 00E+00 4. 03E+01 4. 03E+01 4.03E+01 4. 03E+01 0. 00E+00

Adult:

3.57E+01 3.57E+0'1 0.00E+00 3.57E+01 3.57E+01 3.57E+01 3.57E+01 0.00E+00
Teen:

2. 05E+01 2. 05E+01 0. 00E+00 2. 05E+01 2. 05E+01 2. 05E+01 2. 05E+01 0. 00E+00
Child:
Infant:

0 ~
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INDIVIDUAL DOSE FAvrvRS FOR GASEOUS EFFULTENTS -- FOR ISOTOPEt C14'

()rpathway: Plume
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIH

0. 00E+00 0. 00E+00 0. 00E+00 0.00E+00 0. 00E+00 0. 00E+00 C.00E+00 0.00E4 00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00Ec00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:
Child:

0.00E+00 0.00E+00 0.00E+00 0.00E400 0.00E+00 0.00E+00 0.30E+00 0.00E+00Infant:
.

For Pathway: Ground
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0. 00E+00 0.00E+00 0.00E+00 0.00E+00 0. 00E4 00 0. 00E+00 0. 00E+00 0. 00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

'

child:
'O.00E+00 0.00E+00'0.00E+0C 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Vegetable
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

5.22E+03 5.22E+03 2.61E+04 5.22E+03 5.22E+03 5.22E+03 5.22E+03 0.00E+00Adult:
8.79E+03 8.79E+03 4.39E+04 8.79E+03 8.79E+03 8.79E+03 8.79E+03 0.00E+002.14E+04 2.14E+04 2.14E+04 0.00E+00Teen:
2.14E+04 2.14E+04 1.07E+05 2.14E+04Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant: .

For Pathway: Meat SKIN
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG

. 0.00E&OO
1.64E+03 1.64E+03 8.22E+03 1.64E+03 1.64E+03 1.64E+03 1.64E+03

.

Adult: 0.00E+00
1.39E+03 6.94E+03 1.39E+03 1.39E+03 1.39E+03 1.39E+031.39E+03

2.61E+03 2.61E+03 1.31E+04 2.61E+03 2.61E+03 2.61E+03 2.61E+03 0.00E+00
Teen:
Child:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathways Cow Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00
1.7 9E+03 1.79E+03 8. 97E+03 1.79E+ 03 1.79E+03 1. 79E+03 1.7 9E+03Adult: 0.00E+00
3.31E+03 3.31E-03 1.65E+04 3.31E+03 3.31E+03 3.31E+03 3.31E+03
8.13E+03 8.13E-03 4.07E+04 8.13E+03 3.13E+03 8.13E+03 8.13E+03 0.00E+00

Teen:
Child:
Infant: 1.70E+04 1.7 0E+04 7. 97E+04 1.70E+04 1.70E+04 1.70E+04 1.70E+04 0.00E+00
For Pathway: Goat Milk

BONE LIVER KIDNEY THYROID LUNG SKIN
GI-TRACTT. BODY
1.7 9E+03 8. 97E+03 1.79E+03 1.79E+03 1. 79E+03 1.7 9E+03 0. 00E+001.79E+03Adult:

3.31E+03 3.31E+03 1.65E+04 3.31E+03 3.31E+03 3.31E+03 3.31E+03 0.00E+00Teen: 0.00E+00
8.13E+05 8.13E+03 4.07E+04 8.13E+03 8.13E+03 8.13E+03 8.13E+03Child:

Infant: 1.7 0E+04 1.7 0E+04 7.97E+04 1.7 0E+04 1.7 0E+04 1.70E+04 1.70E+04 0.00E+00
For Pathway: Inhalation

T. BODY GI-TRACT BONE LIVER KIWEY THYROID LUNG SKIN

1.08E+02 1.08E+02 5.76E+02 1.08E+02 1.08E+02 1.08E+02 1.08E+02 0.00E+00Adult:
1.54E+02 1.54E+02 8.24E+02 1.54E+02 1.54E+02 1.54E+02 1.54E+02 0.00E+00Teen:
2.13E+02 2.13E+02 1.14E+03 2.13E+02 2.13E+02 2.13E+02 2.13E+02 0.00E+00Child: 1,68E602 1.68E+02 8.39E+02 1.6BE+02 1.6bE+02 1.68E+02 1.68E+02 0.00E+00Infant:
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5927007800
PE: ARM

~ .jpAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR.JSOTO
<

av
'

k kk$ : . f: Plume
. BODY GI-TRACT BONE LIVER KIDNEY LIYROID LUNG SKIH

96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E+02 l'.96E+0?j# E 02 '

96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E+r' 1.96 +
u

1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E.02 1.96E+02%
1.96E+02 1.96E+02 1.96E+02U; -

.96E+02 1.95E+02 1.96E+02 1.96E+02 1.96E+02'*

'

For Pa,.,ay: Ground
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Ratn:

0.00E+00 0.00E+00'O.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00Child:

Infant:

For Pathway: Vegetable
T. BODY GI-TRA CT BONE LIVEF. KIDNEY THYROID LUNG SKIN

- 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.0PS+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00d+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Meat
T. BODY GI-TRACT BONE LIVER KIDNE) THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
,

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00F.+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Cow Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
tTeen:

0.00E+00 0.00E+00 0.00E+00 0.00E*00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Goat Milk
T. BODY GI 43ACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00-
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0CE+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.0CE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Chrld:
Infant:

For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.OOE+00 0.00E+00 0.00E+00 0.002+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+0G 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

9
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3927007800
CR51

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE:.

*)
(G or, Pathway:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINPlume

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Ground
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

1. 4 3E+0 5 1. 4 3 E+05 1. 4 3 E+ 05 1. 4 3E+ 05 1. 4 3E+ 05 1. 4 3E+05 1. 4 3E+ 0 5 1. 69E+ 05
1.43Et05 1.43E+05 1.43E+05 1.43E+05 1.43E+05 1.43E+05 1.43E+05 1.69E+05Adult:

1. 4 3E+0 5 1. 4 3E+05 1. 4 3E+0 5 1. 4 3 E+05 1. 4 3 E+ 05 1. 4 3 E+ 05 1. 4 3E+ 0 5 1. 69E+05
Teen:

Infant:"1.43E+05 1.43E+0,< 1.43E+05 1.43E+00 1.43E+05 . 43E+05 1.43E+05 1.69E+05Child:

For Pathway: Vegetable
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIH

0.00E+00
1.06E+03 2.66E+05 0.00E+00 0.00E+00 2.33E+02 6.31E+02 1.40E+030.00E+00
1.55E+03 2.61E+05 0.00E+00 0.00E+00 3.40E+02 8.61E+02 2.21E+0S

Adult:
0.00E+00

3.05E+03 1.62E+05 0.00E+00 0.00E+00 4.63E+02 1.70E+03 3.10E+03
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:'

For Pathway: Meat
BONE LIVER KIDNEY THYROID LUNG . SKIN

T. BODY GI-TRACT
0. 00E+00 0. 00E+00 2. 83E+01 7. 68E+01 1.71E+02 C 30E+00

,

Adult: 1.29E+02 3.23E+04
0.00E+00 0.00E+00 2.?5E+01 5.71E+01 1.47E+02 0.00E+00Teen: 1.03E+02 1.73E+04
0.00E+00 0.00E+00 2.43E+01 8.90E+01 1.62E+02 0.00E+001.60E+02 8.50E+03

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Cow Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROIO LUNG SKIN

5.20E+02 1.31E+05 0.00E+00 0.00E+00 1.15E+02 3.11E+02 6.91E+02 0.00E+00
9.09E+02 1.53E+05 0.00E+00 0.00E+00 1.99E+02 5.05E+CJ 1.30E+03 0.00E+00

Adult:

1. 8 5E+03 9. 83E+04 0. 00E+00 0.00E+00 2. 81E+02 1. 03E+03 1. 8 8E+03 0. 00E+00
Teen:

2.94E+03 8.56E+04 0.00Et00 0.00E+00 4.19E+02 1.92E+03 3.73E+03 0.00E+00
Child:
Infant:

For Pathway: Goat Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG- SKIN

6.24E+01 1.57E+04 0.00E+00 0.00E+00 1.38E+01 3.73E+01 8.29E+01 0.00E+000.00E+00Adult:
1.09E+02 1.83E+04 0.00E+00 0.00E+00 2.39E+01 6.06E+01 1.56E+02

0.00E+00 0.00E+00 3.37E+01 1.23E+02 2.25E+02 0.00E+00Teen:
2.22E+02 1.18E+04
3. 52E+02 1. 03E+04 0. 00E+00 0. 00E+00 5. 02E+01 2. 3 0E+02 4.47E+02 0. 00E+00

Child:
Infant:

For Pathway: Inhalation
T. BODY GI-TRACT BOFE LIVER KIDNEY THYROID LUNG SKIN

3.17E4 00 1. 05E+02 0. 00E+00 0. 00E+00 7. 23E-01 1. 89E+00 4. 56E+02 0. 00E+00
4.29E+00 9.51E+01 0.00E+00 0.00E+00 9.74E-01 2.38E+00 6.64E+02 0.00E+00

Adult:

4. 89E+00 3. 4 4E+01 0. 00E+00 0. 00E+00 7.71E-01 2.71E+00 5. 3 BE+02 0. 00E+00
Teen:

1.13E+01 0.00E+00 0.00E+00 4.19E-01 1.82E+00 4.07E+02 0.00E+00
Child:
Infant: 2.84E+0C
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3927u07800
~

HN54
INDIVIDUAL DOSE FACTOR $ FOR GASEOUS EFPLUENTS -- FOR ISOTOPE:'

()or. Pathway:
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINPlume

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.'00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+000.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:
Child:
Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Ground
4.23E+07 4.96E+07

4.23E+07 4.23E+07 4.23E+07 4.23E+07 4.23E+07 4.23E+07 4.96E+07
4.23E+07 4.23E+07 4.23E+07 4.23E+07 4.23E+07 4.23E+07 4.23E+07

Adult: 4.96E+07
.23E+07 4.23E+07 4.23E+07 4.23E+07Teen: *

4.23E+07 4.23E+07 4.23E+07 4.96E+07
'4.23E+07 4.23E+07'4.23E+07 4.23E+07 4.23E+07 4.23E+07 4.23E+07

Child:
Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Vegetable

1.61E+06 2.58E+07 0.00E+00 8.43E+06 2.51E+06 0.00E+00 0.00E+00 0.00E+00
2.53E+06 2.61E+07 0.00E+00 1.27E+07 3.80E+06 0.00E+00 0.00E+00 0.00E+00Adult:

5.03E+05 1.59E+07 0.00E+00 1.89E+07 5.3uE+06 0.00E+00 0.00E+00 0.00E+000.00E+00 0 00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:
Child:
Infant:

GI-TRACT BONE LIVER KIDNEY THYROID LUNG , SKINFor Pathway: Meat

5.16E+05 0.00P+00 1.68E+05 5.01E+04 0.00E+00 0.00E+00 0.00E+00
T. BODY

2.55E+04 2.63E^05 0.00E+00 1.28E+05 3.83E+04 0.00E+00 0.00E+00 0.00E+00
3.21E+04Adult:

1.23Es05 0.00E+00 1.47E+05 4.12E+04 0.00E+00 0.00E+00 0.00E+00Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0 00E+00 0.00E+00
3.91E+04Child:

Infant:

For Pathway: Cow Milk
G1-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

4.73E+05 0.00E+00 1.54E+05 4.59E+04 0.00E+00 0.00E+00 0.00E+00
T. BODY

5.27E+05 0.00E+00 2.57E+05 7.67E+04 0.00E+00 0.00E+00 0.00E+00Adult: 2.94E+04

1.02E+05 3.23E+05 0.00E+00 3.85E+05 1.08E+05 0.00E+00 0.00E+00 0.00E+00
5.10E+04Teen:

1. 62E+05 2. 63E+05 0. 00E+00 7.15E+05 1. 59E+05 0.00E+00 0. 00E+00 0. 00E4 00
Child:
Infant:

For Pathway: Goat Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

3.53E+03 5.67E+04 0.00E+00 1.85E+04 5.51E+03 0.00E+00 0.00E+00 0.00E+00,
6.33E+04 0.00E+00 3.09E+04 9.20E+03 0.00E+00 0.00E+00 0.00E+00Adult:

3.87E+04 0.00E+00 4.62E+04 1.29E+04 0.00E+00 0.00E+00 0.00E+00Teen: 6.12E+03

3.15E+04 0.00E+00 8.58E+04 1.90E+04 0.00E+00 0.00E+00 0.00E+00Child: 1.23E+04
Infant: 1.95E+04
For Pathway: Inhalation

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
0.00E+00-

2,00E+02 2.45E+03 0.00E+00 1.26E+03 3.12E+02 0.00E+00 4.44E+04
. 03E+02 0.00E+00 6.29E+04 0.00E+00Adult: '

2.66E+02 2.12Et03 0.00E+00 1.62E+03 0.00E+00
3.01E+02 7.26E+02 0.00E+00 1.36E+03 3.18E+02 0.00E+00 5.00E+04

Teen:
0.00E+00

1.58E+02 2.24E+02 0.00E+00 8.03E+02 1.58E+02 0.00E+00 3.17E+04
Child:
Infant:
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3927007800
COSB

EQIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- POR ISOTOPE
'or. Pathway: Plume

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00F+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child-
Infant;

For Pathway: Ground
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

Adult: 1.16E+07 1.16E+07 1.16E+07 1.16E+07 1.16E+07 1.16E+07 1.16E+07 1.16E+07
1.16E+07 1.16E+07 1.16E+07 1.16E+07 1.16E+07 1.16E+07Teen: 1.16E+07 1.16E+07 1.16E+07
1.16E+ 07 1.16E+07 1.16E+07 1.16E+ 07 1.16E+07Child: 1.16E+07 1.16E+07

Infant '1.16E+07 1.16E+07' 1.16E+07 1.16E+07 1.16E+07 1.16E+07 1.16E+07 1.16E+07
For Pathway: Vegetable

T. BODY GI-TRACi BONE LIVER KIENEY THYROID LUNG SKIN

. 85E+05 0.00E+00 0.00E+00 0.00E+00 0.00E+001.76E+06 1.59E+07 0.00E+00
2.72E+06 1.63E+07 0.00E+00 1.18E+06 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

5. 4 3E+06 1. 04E+07 0. 00E+00 1.77E+06 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00
Teen:
Child:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:
,

For Pathway: Meat
T. BODY GI-TRACT BONE LIVER LIDNEY THYROID LUNG . SKIN

7. 3 0E+05 6. 60E+0 5 0. 00E+00 3. 26E+05 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00
.

5.79E+05 3. 4 6E+05 0. 00E+00 2. 51E+05 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00
Adult:

P .98E+05 1.71E+06 0. 00E+00 2.93E+05 0. 00E+00 J. 00E+00 0. 00E+00 0. 00E+00
' Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Cow Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+001.89E+05 1.71E+06 0.00E+00 8.42E+04Adu?.t:
3.27E+05 1.9 5E+06 0. 00E+00 1. 4 2E4 05 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00
6. 63E+05 1. 2 6E+06 0. 00E+00 2.17E+05 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00

Teen:
Child:

1. 08E+05 1. 0BE+06 0. 00E+00 4.33E+05 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00Infant:
.

For Pathway: Goat Milk
GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

T. BODY 2. 05E+05 0,00E+00 1. 01E+04 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00
Adult: 2.26E+04

2.35E+05 0.00E+00 1.70E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen: 3.92E+04
1. 52E+05 0. 00E+00 2. 60E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+007.96E+04Child:

1. 30E+05 1. 3 0E+05 0. 00E+00 5.20E+04 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00Infant:

For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00
6. 57E+01 3.37E+03 0. 00E+00 5. 02E+01 0. 00E+00 0. 00E+00 2. 9 4E+04Adult: 0.00E+00
8. 80E+01 3. 02E+03 0. 00E+00 6.57E+01 0. 00E+00 0. 00E+00 4. 2 6E+040.00E+00Teen:
1. 00E+02 1.09E+03 0. 00E+00 5. 62E+01 0. 00S+00 0. 00E+00 3. 51E+04

,

9Child: 0.00E+00
5.77E+01 3. 53E+02 0. 00E+00 3.87E+01 0. 00E+00 0. 00E+00 2. 4 6E+04Infant:

O
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3927007800
FE59

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPEt .

/II\
V or. Pathway: Plume

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult: ,

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
Infant: 0.00E+00 0.00E+00

.

For Pathway: Ground
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

8.34E+06 8.34E+06 8.34E+06 8.34E+06 8.34E+06 C.34E+06 8.34E+06 9.80E+06"

8.34E+06 8.34E+06 8.34E+06 8.34E+06 8.34E+06 8.34E+06 8.34E+06 9.80E+06
Adult:

8.34E+06 8.34E+06 8.34E+06 8.34Et06 8.34E+06 8.34E+06 8.34E+06 9.80E+06
Teen:

Infant:'8.34E+06 8.34E+06'8.34E+06 8.34E+06 8.34E+06 8.34E+06 8.34E+06 9.80E+06
Child:

For Pathway: Vegetable
BONE LIVER KIDNEY THYROID LUNG SKIN

T. BODY GI-TRACT
3.11E+06 7.30E+06 0.00E+00 0.00E+00 2.04E+06 0.00E+002.80E+06 2.43E+07

4.28E+06 2.62E+07 4.75E+06 1.11E+07 0.00E+00 0.00E+00 3.50E+06 0.00E+00
Adult:

1.08Et07 1.75E+07 0.00E+00 0.00E+00 5.06E+06 0.00E+30Teen:
8.69E+06 1.32E+07child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Meat
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG . SKIN

4.29E+06 3.73E+07 4.76E+06 1.12E+07 0.00E+00 0.00E+00 3.12E+06 0.00E+00
.

8.87E+06 8.87E+36 0.00E+00 0.00E+00 2.80E+06 0.00E+00Adult:
Teen: 3.43E+06 2.10E+07

6.74Evo6 1.09E+07 0.00E+00 0.00E+00 3.16E+06 0.00E+005.43E+06 1.14E+07Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00'O.00E+00 0.00E+00 0.00E+00 0.00E+00

) Infant:
For Pathway: Cow Milk

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

4.79E+05 *.17E+06 5.32E+05 1.25E+06 0.00E+00 0.00E+00 3.49E+05 0.00E+00Adult:
8.37E+05 5.12E+06 9.28E+05 2.17E+06 0.00E+00 0.00E+00 6.83E+05 0.00E+00
1.74E+06 3.63E+06 2.15E+06 3.4BE+06 0.00E+00 0.00E+00 1.01E+06 0.00E+00

Teen:
Child:

2.77E+06 3.35E+06 4.02E+06 7.02E+06 0.00E+00 0.00E+00 2.07E+06 0.00E+00Infant:

For Pathway: Goat _ Milk
BONE LIVER KIDNEY THYROID LUNG SKIN

T. BODY GI-TRACT
6.91E+03 1.63E+04 0.00E+00 0.00E+00 4.54E+03 0.00E+00Adult: 6.23E+03 5.42E+04

Teen: 1.09E+04 6.66E+04 1.21E+04 2.82E+04 0.00E+00 0.00E+00 8.88E+03 0.00E+00
Child: 2.26E+04 4.71E+04 2.00E+04 4.53E+04 0.00E+00 0.00E+00 1.31E+04 0.00E+00
Infant: 3.60E+04 4.36E+04 5.22E+04 9.12E+04 0.00E+00 0.00E+00 2.70E+04 0.00E+00
For Pathway: Inhalation

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
0.00E+00

3.35E+02 5.96E+03 3.73E+02 8.80E+02 0.00E+00 0.00E+00 3.22E+04Adult: 0.00E+00
4. 54E+02 5. 66E+03 5. 05E+02 1.17E+03 0. 00E+00 0. 00E+00 4. 84E+ 040.00E+00Teen:
5.29E+02 2.24E+03 6.56E+02 1.06E+03 0.00E+00 0.00E+00 4.02E+04Child: 0.00E+00
3.00E+02 7.86E+02 4.30E+02 7.46E+02 0.00E+00 0.00E+00 3.22E+04Infant:

0) '

19
v?

- - - _ - - _ _ - - - _ - _



!

3927007800
2060

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN >or, Pathway: Plume
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0;00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00) Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
child:
Infant:

.

For Pathway: Ground
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

8.34E+08
7.09E+03 7. 09E+08 7. 09E+08 7. 09E+08 7. 09E+08 7.09E+08 7.09E+08
7.09Et08 7.09E+08 7.09E+08 7.09E+08 7.09E+08 7.09E+08 7.09E+08 8.34E+08

Adult:

7. 09E+08 7. 09E+08 7.09E+08 7.09E+08 7. 09E+0B 7.09E+08 7.09E+08 8. 3 4E+0a
Teen:

' 7.C 3E+0B 7. 09E+08' 7. 09E+08 7. 09E+08 7.09E+0B 7.09E+08 7. 09E+08 8. 34E+08
Child:
Infant:

For Pathway: Vegetable
BONE LIVER KIDNEY THYROID LUNG SKIN

T. BODY GI-TRACT
0.00E+00 4.62E+06 0.00E+00 0.00E+00 0.0aE+00 0.00E+00Adult: 1.02E+07 8.68E+07

9.29E+07 0.00E+00 7.13E+06 0.00E+00 0.00E+00 0.00E+00 0.00E+00
6.0BE+07 0.00E+00 1.10E+07 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen: 1.61E+07

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
3.24E+07Child:

Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG , SKINFor Pathway: Meat

3.11E+06 2.65E+07 0.00E+00 1.41E+06 0.00E+00 0.00EF00 0.00E+00 0.00E+00
2.46E+06 1.42E+07 0.00E+00 1.09E+06 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

3.83E+06 7.19E+06 0.00E+00 1.30E+06 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:

) Infant:,

For Pathway: Cow Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

6.78E+05 5.77E+06 0.00E+00 3.07E+05 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.17E+06 6.78E+06 0.00E+00 5.21E+05 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

2.38E+06 4.48E+06 0.00E+00 8.09E+05 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

3.90E+06 3.93E+06 0.00E+00 1.65E+06 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Goat Milk
GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

T. BODY
6.93E+05 0.00E+00 3.69E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+008.13E+04

1.41E+05 8.14E+05 0.00E+00 6.25E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Adult:

2.86E+05 5.37E+05 0.00E+00 9.70E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

4.68E+05 4.71E+05 0.00E+00 1.9BE+05 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Inhalation
BONE LIVER KIDNEY THYROID LUNG SKIN

T. BODY GI-TRACT
0.00E+00 3.65E+02 0.00E+00 0.00E+00 1.89E+05 0.00E+004.69E+02 9.03E+03

6.29E+02 8.22E+03 0.00E+00 4.79E+02 0.00E+00 0.00E+00 2.76E+05 0.00E+00
Adult:

7.18E+0? 3.05E+03 0.00E+00 4.16E+02 0.00E+00 0.00E+00 2.24E+05 0.00E+00
Teen:

0.00E+00 2.54E+02 0.00E+00 0.00E+00 1.43E+05 0.00E+00Child:
Infant: 3.73E+02 1.01E+03

/
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3927007800
ZN65

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE:.

T.DODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN'or. Pathway: Plume

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E400Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
Infant:

For Pathway: Ground
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

2.63E+07
2.29E+07 2.29E+07 2.29E+07 2.29E+07 2.29E+07 2.29E+07 2.29E+07
2. 29Et07 2.29E+07 2. 29E+07 2.29E+07 2. 29E+07 2.29E+07 2. 29E+07 2. 63E+07

Adult:
2.63E+07

2.29E+07 2.29E+07 2.29E+07 2.29E+07 2.29E+07 2.29E+07 2.29E+072.29E+0' 2.29E+07 2.29E+07 2.63E+07
Teen:
Child:'

In'fant: 2.29E+07 2.29E+07 2.29E+07 2.29E+07

For Pathway: Vegetable
T. BODY GI-TRACT BONE LIVER KIDNEY Tun?OID LUNG SKIN

2.34E+07 0.00E+00 0.00E+00 0.00E+002.20E-oi 1.10E+07 3.50E+072.25E+07 1.53E+07 5.32E+07 3.40E+07,0.00E+00 0.00E+00 0.00E+00Adult: 1.58E+07

1.39E+07 2.98E+07 7.93E+07 5.00E+07 0.00E+00 0.00E+00 0.00E+00Teen: 2.43E+07

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4.93E+07Child:

Infant: .

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG , SKINFor Pathway: Meat
1.60E+07 0.00E+00 0.00E+00 0.00E+00 ,

1. 08E+07 1. 50E+07 7. 50E+06 2. 39E+07
8. 54E+06 7. 75E+06 5. 27E+06 1. 33E+07 1.17E+07 0. 00E+00 0. 00E+00 0. 00E+00

Adult:
1.33E+07 0.00E+00 0.00E+00 0.00E+00Teen:

1. 31E+07 3.7 0E+06 7.91E+06 2.11E+07
0. 00E+00 0. 00E+00 0. 00E+ JO 0. 00E+00 0. 00E+00 'O . 00E+00 0. 00E+00 0. 00E+00

Child:
Infant:

For Pathway: Cow Milk
GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

5.79E+07 2.89E+07 9.20E+07 6.15E+07 0.00E+00 0.00E+00 0.00E+00
T. BODY

6.63E+07 4.44E+07 1.54E+08 9.86E+07 0.00E+00 0.00E+00 0.00E+00Adult: 4.15E+07
1.46E+0B 0.00E+00 0.00E+00 0.00E+00Teen: 7.19E+07

1.44E+08 4.07E+07 8.71E+07 2.32E+08
1.85E+08 3.39E+08 1.17E+08 4.01E+08 1.95E+08 0.00E+00 0.00E+00 0.00E+00

Child:
Infant:

For Pathway: Goat Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

4.99E+06 6.95E+06 3.47E+06 1.10E+07 7.38E+06 0.00E+00 0.00E+00 0.00E+001.18E+07 0.00E+00 0.00E+00 0.00E+00Adult:
8.63E+06 7.83E+06 5.33E+06 1.85E+07

4.89E+06 1.05E*07 2.78E+07 1.75E+07 0.00E+00 0.00E+00 0.00E+00j Teen:
2.33E+07 0.00E+00 0.00E+00 0.00E+00Child: 1.73E+07

2.22E+07 4.07E+07 1.40E+07 4.81E+07Infant:

For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

1. 4 3E+08 1. 69E+03 1. 03E+03 3. 27E+03 2.19E+03 0. 00E+00 0. 00E+00 0. 00E+00
1.48Et03 1.22E+03 4.24E+03 2.74E+03 0.00E+00 0.00E+00 0.00E+00

Adult:

2. 23E+03 5.17E+02 1. 3 5E+03 3. 59E+03 2. 2 6E+03 0. 00E+00 0. 00E+00 0. 00E+00
1.93E+08Teen:

Infant: 9.85E+02 1.63E+03 6.12E+02 1.98E+03 1.03E+03 0.00E+00 0.00E+00 0.00E+00
Child:

|O ~
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3927007800
FOR ISOTOPE: KR83M

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- '

T. BODY GI-TR1.CT BONE LIVER KIDNEY THYROIL LUNG SKINTor Pathway: Plume
4.75E-01

1.6BE-03 1.68E 03 1.68E-03 1.68E-03 1.68E-03 1.68E-03 9.39E-02
Teen: 1.68E-03 1.68E-ua A.68E-03 1.68E-03 1.68E-03 1.68E-03 9.39E-02 4.75E-01Adult:

Child: 1.68E-03 1.68E-03 1.68E-03 1.68E-03 1.6BE-03 1.6BE-03 9.39E-02 4.75E-01
1.68E-03 1.68E-03 1.68E-03 1.68E-03 1.6BE-03 1.68E-03 9.39E-02 4.75E-01Infant:

For Pathway: Ground
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+000.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Ch.ild:
Infant:

For Pathway: Vegetable
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+000.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+000.00E+00 0.00E+00 0.00E+00

Adult:
Teen:

0.00E+00 0.00E+00 0.COE+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Child:
Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG . SKINFor Pathway: Meat

0. 00E+00 0. 00E+00 0.00F+00 0. 00E+00 0. 00E+00 0.00E+00 0.00E+00 0. 00E+00
,

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:

0.00E+00 0.00E+00 0.00E+00 0.002:00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.'00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Cow Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Goat Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+0C 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 C.00B'00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:
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3927007800
EFFLUENTS -- FOR ISOTOPE: KLB5

_ INDIVIDUAL DOSE FACTORS FOR GASEOUS .

b or Pathway: Plume
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN~V

3.57E-01 3.57E-01 3.57E-01 3.57E-01 3.57E-01 3.57E-01 9.50E-01 4.29E+01
^

Adult:
3.57E-01 3.57E-01 3.57E-01 3.57E-01 3.57E-01 3.57E-01 9.50E-01 4.29E+01
3. 57E-01 3. 57E-01 3. 57 E-01 3. 57E-01 3. 57E-01 3. 57 E-01 9. 50E-01 4. 2 9 E+ 01

Teen:
Child:

3.57E-01 3.57E-01 3.57E-01 3.57E-01 3.57E-01 3.57E-01 9.50E-01 4.29E+01Infant:

For Pathway: Ground
T. BODY GI-TRACT EONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Teen:
'

Child:
0.00E+00 0.00E+00*0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Vegetable
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.c0E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E400Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Teen:
Child:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E&OO 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Meat
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUN" . SKIN

0.00E+00 0.00E+00 0.00E+00 0.COE+00 0.00E+00 0.00E+00 0.00Ls00 0.00E+00
.

Adult:
0.00E+00 0.00E+00 0.00E+00 0.a0E+00 0.00E+00 0.00E+00 0.00Et00 0.00E'00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Cow Milk
T.BO Y GI-TRACT BONE 7.IVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00.0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Goat Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

Adult: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00EFOO 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+0C 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

'

Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:
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3927007800
KR85M

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE:,

O 'or Pathway:
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINPlume

2. 60E+01 2. 6 0E+01 2. 60E+01 2. 60E+01 2. 60E+01 2. 60E+01 2. 66E+ 01 7 '. 6 6E+012. 60E+01 2,60E+01- 2. 60E+01 2. 60E+01 2. 60E+01 2. 60Et01 2. 66E+01 7. 66E+01Adult:

2. 60E+01 2. 60E+01 2. 60E+01 2. 60E+01 2. 60E+01 2. 60E+01 2. 66E+01 7. 66E+01Teen:

2. 6 0E+01 2. 6 0E+01 2. 6 0E+01 2. 60E+01 2. 60E+ 01 2. ? OE+01 2. 66E+ 01 7 . 6 6E+01
Child:
Infant: ,

For Pathway: Ground
T. BODY GI-TRACT BONE LIVER KIDNEY THYRGID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child
Infant:

For Pathway: Vegetable
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0 00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG . SKINFor Pathway: Meat

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
.

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
child:

( ) Infant:
For Pathway: Cow Milk

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00-0.00E+00-0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Goat Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID. LUNG SKIN

0.00E+00'O.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00-
0.00E+00 0.00E+00 0.00E+00 0.00E+C0 0.00E+00 0.00E+00 0.00E+00 0.00E+00'

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Child:
Infant:

For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00.0.00E+00 0.00E+00 0.00E+00-0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00-0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

0 .
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3927007800 -

KEEL
INDIVIDUAL DOSE FACTORS FOR GhSEOUS EFFLUENTS -- FOR ISOTOPE:

.

O'orPathway: Plume
BONE LIVER KIDNEY THYROID LUNG SKIN

GI-TRACTT. BODY'

1.31E+02 1.31E+02 1.31E+02 1.31E+02 1.31E+02 1.35E+02 4'60E+02
.

Adult: 1.31E+02
1.31E+02 1.31E+02 1. 31E+02 1. 31E+02 1.3 5E+02 4. 60E+02Teen: ?.31E+02 1.31E+02
1. 31E+02 1.31E+02 1. 31E+02 1. 31E+02 1. 3 5E+02 4. 60E+021.31E+02 1.31E+02Child:

1. 31E+02 1. 31E+02 1. 31E+02 1. 31E+02 1. 31E+02 1. 31E+02 1. 3 5E+02 4. 60E+02Infant:

For Pathway: Ground
ICNE LIVER KIDNEY THYROID LUNG SAIN

GI-TRACTT. BODY
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+000.00E+00Adult: 0.00E+00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Teen:
Child:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant: 0.00E+00
For Pathway: Vegetable

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Tecn:
Child:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Meat
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00'O.00E+00,Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4 00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Cow Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00F+00 0.00E+00Infant:

For Pathway: Goat Milk
T. BODY GI-TRACT BON' LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00.Adult:
0.00E+00 0.00E+00 0.00E+00-0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Inhalation
T.BCD.. GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+00 0.00EF00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
0.00E+00 0. JOE +00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:
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39270078004

KR80

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPEL,

O or. Pathway:
GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINPlumeG
3.26E+02 3.26E402 3.26E+02 3.26E+02 3.26E+02 3.27E+02 4;50E+02T . BG t Y

,

3.26E+02 3.26E+02 3.26E+02 3.26E+02 3.26E+02 3.26E+02 3.27E+02 4.50E+023.26E+02 3<26E+02 3.26E+02 3.26E+02 3.27E+02 4.50E002
3.26E+02Adult:

Teen:
3.26E+02 3.26E+02 3.27,E+02 4.50E+02
3.26E+02 3.26E+02 3.26E+02 3.25E+02 3.26E+02 3.26E+02

Child:<

Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Ground

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00Et00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

a

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+000.00E+00 0.00E+00' O 00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

:
Child:
Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Vegetatie<

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
4

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:;

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:;

| Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
.

For Pathway: Meat .

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
" ,

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.03E+00
Teen:

0.00E+00 0.00B+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
,

Child:*

Infant:

For Pathway: Cow Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00T+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:$

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

: For Psthway: Goat Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+0c 0.00E+00 0.00E+00 0.00E+00 0.00E+00,

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0. 00E4 00I Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+0C 0.00E+00 0.00E+00
i Child:

Infant;

For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUhG SKIN

,

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00Et00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Cnild:
Infant:

4
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3927007800

FOR GASEO95 EFFLUENTS -- FOR ISOTOPE:
KR89

INDIVIDUAL DOSE FACTORS
,

)or Pathway: Plume
T. BODY' GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIH

3.68E+02 3.68E+02 3.68E+02 3.68E+02 3.68E+02 3.68E+02 3.72E+02 7.46E+02
'

3.6BE+02 3.68E+02 3.68E+02 3.68E+02 3.68E+02 3.68E+02 3.72E+02 7.46E+02
Adult:

3.68E+02 3.68E+02 3.68E+02 3.68L+02 3.68E+02 3.68E+02 3.72E+02 7.46E+02
~

Teen:

3.68E+02 3.68E+02 3.68E+02 3.68E+02 3.6BE+02 3.68E+02 3.72,E+02 7.46E+02Child:
Infant:

,

For Pathway: Ground
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIH

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

Infant:-0.00E+00 0.00E+00*0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:

For Pathwaf: Vegetable
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00Ev00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00Ev00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Meat
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+0. 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00' O.00E+00'

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 Q.00E+00
Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child.
Infant:

For Pathway: Cow Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00Ev00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+C' O.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

' Child:
0.00E+00 0.00E*"s 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Goat d.1k
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 C.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00,Adult:
0.00E+00 0.00E+00 0.00F+00 0.00E+C0 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Teen:
Child:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
'

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:
child:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:
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3927007800
SR89

_ INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE:.

Oor Pathway:T. BODY GI-TRACT BONE LIVER KIDNEY THYROID UJNG SKINPlume

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:

0.00E+00 0.00E+00 0.00J+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E300Child:
Infant:

.

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Ground

Adult: 6.62E+02 6.62E+02 6.62E+02 6.62E+02 6.62E+02 5.62E+02 6.62E+02 7.68E+02
| Teen: 6.62E+02 6.62E+02 6.62E+02 6.62E+02 6.62E+02 6.62E+02 6.62E+02 7.68E+026.62E+02 6.62E+02 6.62E+02 6.62E+02 6.62E+02 7.68E+026.62E+02 7.68E+026.62E+02Child: 6.62E+D2

6.62E+02 6.62E+02 6.62E+02 6.62E+02 6.62E+02
| Infant: -6.62E+02

'

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Vegetable

7.42E+06 4.14E+07 2.58E+08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+000.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
1.20E+07 5.00E+07 4.20E+082.91E+07 3.95E+07 1.02E+09 0.00E+00 0.00E+00 0.00E+00 0,00E+00 0.00E+00Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
Infant: 0.00E+00

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Meat

1.68Et05 9.41E+05 5.86E+06 0.00E+00 0.00E+00 0.00E+00 0.00E+00'O.00E+00
1.42E+05 5.90E+05 4.95E+06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4 00E+00Adult:

2.68E+05 3.63E+05 9.37E+06 0.00E+00 0.00E+00 0.00Ev00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E'00
Child:
Infant:

For Pathway; Cow Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

8.09E+05 4.52E+06 2.82E+07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.49E+06 6.19E+06 5.'.9+07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

3.67E+06 4.98E+06 1.23d+08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
-

Teen:

7.02E+06 5.03E+06 2.45E+08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Goat Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

1.70E+06 9.50E+06 C.92E+07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1.30E+07 1.09E+0d 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:

1.05E+07 2.70E+08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen: 3.13E+06

1.06E+07 5.14E+08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00child: 7.72E+06
Infant: 1.47E+07
For Pathway: Inhalation

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
0.00E+00

2.76E+02 1.11E+04 9.64E+03 0.00E+00 0.00E+00 0.00E+00 4.44E+040.00E+000.00E+00 0.00E+00 0.00E+00 7.66E+04Adult:
Teen: 3.96E402 1.18E+04 1.38E+04 0.00E+000.00E+00 0.00E+00 0.00E+00 6.84E+04
Child: 5.47E+02 5.30Ef03 1.90E+04 0.00E+00 0.00E+00 0.00E+00 6.44E+040.00E+00
Infant: 3.62E+02 2.03E+03 1.26E+04
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INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE:
.

/"'N
I for Pathway: Plume

BONE LIVER KIDNEY THYROID LUNG SKIN
GI-TRACT~

T. BODY
3. 4 6E+02 3. 4 6E+ 02 3. 4 6E+02 3. 4 6E+02 3. 4 6E+02 3. 49E+02 6. 3 3E+ 02Adult: 3.46E+02
3.46E+02 3.46E+02 3.46E+02 3.46E+02 3.46E+02 3.49E+02 6.33E+023.46E+02

3.46E+02 3'.46E+02 3.46E+02 3.46E+02 3.46E+02 3.46E+02 3.49E+02 6.33E+02
Teen:

6.33E+02Child:
3. 4 6E+02 3. 4 6E+02 3. 4 6E+02 3.4 6E4 07 3. 4 6E+02 3. 4 6E+02 3. 4 9E+02Infant:

.

For Pathway: Ground
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

Inf ant: 0. 00E+00 0.00E+00- 0. 00E+00 0.00E+00 0. 00E+00 0.00E+00 0. 00E+00 0. 00E+00
Child:

For Pathway: Vegetable
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Teen:
Child:

0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E4 00 0. 00E+00 0. 00E+00Infant:

For Pathway: Meat
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

,

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 a.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Teen:
Child:

0. 00E+00 0. 0CE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.00E+00 0. 00E+00/"'gInfant:
b For Pathway: Cow Milk

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Goat Milk
BONE LIVER KIDNEY THYROID LUNG SKIN

GI-TRACTT.PODY
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+000.00E+00Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

-

Infant:

For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult: 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+'33 0.00E+00 0.00E+00Teen: ' 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

-
~
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INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS ---FOR ISOTOPE!

.

O?orPathway: Plume
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

'

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00-0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult: *

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

.

For Pathway: Ground
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+03 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
In'f ant:

For Pathway: VegettFle
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

1.38E+10 1.63E+09 5.64E+10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E400
1.79E+10 2.04E+09 7.27E+10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

3.09E+10 1.54E+09 1.22E+10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+0C 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Meat SKIN
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID _ LUNG , 0.00E+00

4.45E+08 5.24E+07 1.81E+09 0.00E+00 0.00E+00 0.00E+00 0.00E+00
,

2.90E+08 3.29E+07 1.17E+09 0.00E+00 0.00E+00 0.00E+00 0.00E+00-0 00E+00
Adult:

3.84E+0B 2.04E+07 1.52E+09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:
Child:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Cow Milk
.

'

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

1.67E+09 1.97E+08 6.32E+09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
2.38E+09 2.70E+08 9.64E+09 0.00E+00 0.00E+00.0.00E+00 0.00E+00 0.00E+00
4.13E+09 2.19E+08 1.63E+10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Teen:
Child:

4. 51E+09 2.21E+08 1.77E+10 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00Infant:

For Pathway: Goat Milk
T. BODY GI-TRACT BONE LIVER -KIDNEY THYROID LUNG SKIN

3. 51E+09 4.14E+08 1.4 3E+10 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00.Adult:
5.00E+09 5.68E+08 2.02E+10 0.00E+00 0.00E+00 0.00F+00 0.00E+00 0.00E+00
8.67E+09 4.61E+08 3.42E+10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Teen:
Child:

9.47E+09 4.65E.08 3.72E+10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Inhalation
T. BODY GI-T"JLCT BONE LIVER KIDNEY THYROID LUNG SKIN

1.93E+05 2.28E+04 3.14E+06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
2.12E+05 2.42E+04 3.42E+06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
2.04E+05 1.09E+04 3.20E+06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Teen:
Child:

8.21E+04 4.15E+03 1.30E+06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:
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for Pathway: Plume
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN~

U

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E<00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00,0,00E+00Infant:

For Pathway: Ground
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

7. 4 8E+06 7. 4 8E+06 7. 4 8E+06 7. 4 8E+06 7. 4 8E+06 7. 4 8E+06 7. 4 8E+06 8. 67E+06Adult:
7. 4 8E+06 7. 4 8E+06 7. 4 8E+06 7. 48E+06 7. 48E+06 7. 4BE+06 7. 48E+06 8. 67E+06Teen:
7. 4 8E+06 7. 4 8E+06 7. 48E+06 7. 4 8E+06 7. 4 8E+06 7.4 8E+06 7. 4 8E+06 8. 67E+06Child:

Inf ant: 7. 4 8E+06 7. 48E+06- 7. 48E+06 7.48E+06 7. 4 8E+06 7.48E+06 7. 4 8E+06 8. 67E+06

For Pathway: Ve. getable
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

Adult: 6.46E+03 3.03E+07 2.98E+04 9.55E+03 1.50E+04 0.00E+00 0.00E+00 0.00E+00
Teen: 1.01E+04 3.37E+07 4.63E+04 1.4aE+04 2.15E+04 0.00E+00 0.00E+00 0.00E+00

2.43E+07 1.06E+05 2.33E+04 3.33E+04 0.00E+00 0.00E+00 0.00E+002.07E+04Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Meat
T. BODY GI-TPACT BONE LIVER KIDNEY THYROID LUNG SKIN

,

7.26E+03 3.40E+07 3.34E+04 1.07E+04 1.68E+04 0.00E+00 0.00E+00 0.00E+00Adult:
5.81E+03 1.95E+07 2.68E+04 8.45E+03 1.24E+04 0.00E+00 0.00E+00 Q.00E+00

i

Teen:
9.30E+03 1.09E+07 4.75E+04 1.05E+04 1.50E+04 0.00E+00 0.00E+00 0.00E+00Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

O nfant:
I .

For Pathway: Cow Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

Adult: 3.65E+00 1.71E+04 1.6BE+01 5.40E+00 8.47E+00 0.00E+00 0.00E+00 0.00E+00
6.39E+00 2.14E+04 2.94E+01 9.29E+00 1.36E+01 0.00E+00 0.00E+00 0.00E+00Teen:

Child: 1.34E+01 1.57E+04 6.84E+01 1.50E+01 2.15E+01 0.00E+00 0.00E+00 0.00E+00
2.10E+01 1.47E+04 1.21E+02 2.96E+01 3.19E+01 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Goat Milk - |

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

Adult: 4.39E-01 2.05E+03 2.02E+00 6.48E-01 1.02E+00 0.00E+00 0.00E+00 0.00E+00
7.66E-01 2.57E+03 3.53E+00 1.11E+00 1.64E+00 0.00E+00 0.00E+00 0.00E+00 j

Teen:
Child: 1.61E+00 1.88E+03 8.20E+00 1.80E+00 2.58E+00 0.00E+00 0.00E+00 0.00E+00
Infant: 2.52E+00 1.77E+03 1.46E+01 3.55E+00 3.83E+00 0.00E+00 0.00E+00 0.00E+00

| For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID- LUNG SKIN

0.00E+00
Adult: 7. 3 8E+02 4.77E+03 3. 4 0E+03 1. 09E+03 1.72E+03 0.00E+00 5. 60E+04

j 4.72E+03 4.62E+03 1.45E+03 2.14E+03 0.00E+00 8.52E+04 0.00E+00'

Teen: 9.99E+02
Child: 1.17E+03 1.94E+03 6.02E+03 1.33E+03 1.89E+03 0.00E+00 7.07E+04 0.00E+000.00E+006.,44E+02 6.88E+02 3.66E+03 8.83E+02 9.85E+03 0.00E+00 5.55E+04Infant:

0 ~ 31
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SB124

JN_DIVIDUAL DOSE FACTORS FOR GAS $0US EFFLUENTS -- FOR ISOTOPE:*

/

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN IPlume 0E+00 0.00E+00Pathway:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0
,

00E+00 0.00E+001

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
'

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.
00E+00 0.00E+00Teen:

Child:
Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
GroundFor Pathway: 00 0.00E+00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+E 00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00 +00 0.00E+00Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+
,

00 0.00E+00Teen:'

Child:'

Infanti

T. BODY GI-TRACT EONE LIVER KIDNEY THYROID LUNG SKIN
For Pathway: Vegetable 0E+00 0.00E+00

'

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00i Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.000.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+
00 0.00E+00Teen:

,

Child:
Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG , SKINFor Pathway: Hea t 0.00E+00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+000E+00 |

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0
"

Adult: 00E+00 3

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.
00E+00Teen:

hild:,

n' ant:
,

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Cow Milk,

00E+00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

0.00E+00'O.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.Adult: 0E+00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00
Teen: E+00

| Child:
Infant:'

T. BODY GI-TRACT BONE LIVER KIDNEY THYPOID LUNG SKINFor Pathway: Goat Milk 00E+00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.Adult: 00E+00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00
;

Teen: E400
Child:
Intant:'

,

T. BODY GI-TRACT BONE LIVER KIDNEY THYRCID LUNG SKINFor Pathway: Inhalation E 00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00 t00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+
'

Adult: 00
| Teen: 00E+00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.Child:'

Infant:-

i

i
i

*

,

() -
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INDIVIDUAL DOSE FACTvRS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID DUNG EKIN'or Pathway: Plutae

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+000.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:
Tenn: E 00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00 +
0.00E+00 0.00E+00Child:

Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Ground

2.63E+05 2.63E+05 2.63E+05 2.63E+05 2.63E+05 2.63E+05 2.63E+05 3.19E+05
'

2. 63E+0L 2.63E+05 2.63E+05 2.63E+05 2.63E+05 2. 63E+05 2. 63E+05 3.19E+05Adult:

2.63E+05 2.63E+05.2.63E+05 2.63E+05 2.63E+05 2.63E+05 2.63E+05 3.19E+052.63E+05 2.63E+05 2.63E+05 2.63E+05 2.63E+05 2.63E+05 2.63E+05 3.19E+05
Teen:
Child:
Intaht:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Vegetable 0.00E+00
4.43E+05 2.04E+05 5.41E+05 7.74E+05 1.33E+06 2.54E+08 0.000+0000E+00

4.02E+05 1.48E+05 5.35E+05 7.48E+05 1.29E+06 2.18E+08 0.00E+00 0.1.02E+06 1.03E+06 1.68E+05 3.39E+08 0.00E+00 0.00E+00
Adult:
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
5.83E+05 9.13E+04child:

Infant:

BONE LIVER KIDNEY THYROID LUNG . SKINFor Pathway: Meat
1.06E+05 1.52E+05 2.60E+05 4.98E+07 0.00E+00 0.00E+00T. BODY GI-TRACT ,

1.24E+05 2.13E+05 3.60E+07 0.00E+00 0.00E+00Adult: 8.70E+04 4.01E+04

9.35E+04 1.46E+04 1.64E+05 1.65E+05 2.70E+05 5.44E+07 0.00H600 0.00E+000.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
6.64E+04 2.44E+04 8.82E+04Teen:

Child:

( Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Cow Milk

2.39E+06 1.10E+06 2.92E+06 4.17E+06 7.16E+06 1.37E+09 0.00E+00 0.00E+003,9BE+06 1. 47E+06 5. 30E+06 7. 42E+06 1. 28E+07 2.16E+09 0. 00PA00 0. 00E+00Adult:

7.34E+06 1.15E+06 1. 2 8E+07 1.29E+07 2.12E+07 4. 27E+09 0.00Ev00 0. 00E+001.13E+06 2.68E+07 3.16E+07 3.69E+07 1.04E+10 0.00E+00 0.00E+00
Teen:
Child:
Infant: 1.39E+07

T. BODY GI-TRACT BONE LIVER KIDNEY ThYLOID LUNG SKINFor Pathway: Goat Milk

2.87E+06 1.32E+06 3.50E+06 5.01E+06 8.59E+06 1.64E+09 0.00E+00 0.00E+00
4.7 8E+06 1.7 6E+06 6.3 6E+06 8.90E+06 1. 53E+07 2. 60E+09 0. 00E+00 0. 00E+001.55E+07 2. 55E+07 5.13E+09 0.00E+00 0.00E+00

Adult:
Teen:

8. 81E+ 06 1. 3 BE+ 0 6 1. 54Et 071. 67E+07 1.3 5E+06 3.22E+07 3.79E+07 4. 4 3E+07 1.25E+10 0.00E+00 0. 00E+00Child:
Infant:

KIDNEY THYROID LUNG SKINFor Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER

1.94E+03 3.78E+05 0.00E+00 0.00E+00
6.49E+02 1.99E+02 7.99E+02 1.13E+03
8. 37E+02 2. 06E+02 2 . ;;'E+03 1. 56E+03 2. 66E+03 4. 64E+05 0. 00E+00 0. 00E+008.64E+02 9.01E+01 1,S;E+03 1.52E+03 2.50E+03 5.15E+05 0.00E+00 0.00E+004.70E+04 0.00E+00 0.00E+00

Adult:
Teen:
Child:

6.21E+02 3.36E+01 1.20E+03 1.41E+03 1.64E+03Infant:

0 .

.
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XE131M

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE:

bonPathway: Plume
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

2.03E+00 2. 03E+00 2. 03E+00 2. 03E+00 2.03E+00 2. 03E+00 2.38E+00 1. 89E+01Adult:
2. 03E+00 2. 03E+00 2. 03E+00 2. 03E+00 2. 03E+00 2. 03E+00 2. 38E+00 1. 89E+01

-

Teen:
2. 03E+00 2. 03E+00 2. 03E+00 2.03E+00 2.03E+00 2. 03E+00 2. 3BE+00 1. 89E+01Child:
2. 03E+00 2.03E+00 2. 03E+00 2. 03E+00 2. 03E+00 2. 03E+00 2. 3 8E+00 1. 89E+01Infant:

For Pathway: Ground
T. BODY GI-TRACT BONE LIVER- KIDNEY THYROID LUNG SKIH

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00Et00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:

Infant:~0.00E+00 0.00E+00'O.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

For Pathway: Vegetable
T. BODY GI-TRACT BONE LIVER KIDHEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00'Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant: ,

For Pathway: Mea e
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG . SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
-

Adult: 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E&OO 0,00E+00 0. 00E+00 0. 00E+00 0'. 00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

,

For Pathway: Cow Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E'00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Goat Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00'Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 C.00E+00child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00.0.00E+00 0.00E+00_0.00E+00 0.00E+00Infant:

For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG -SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+.00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E&OO 0.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00.0.00E+00-0.00E+00Child:
0.00E+00 0.00E+00-0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

O '
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3927007800
l

-- FOR ISOTOPE: 1133

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS .

0'orPathway:
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINPlume 00E+00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.
,00E+00

Adult: 0.00E+00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+000.00E+00 0.00E+00.0.'00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.
Teen:- 00E+00
Child:
Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Ground

3.75E+04 3.75E+04 3.75E+04 3.75E+04 3.75E+04 3.75E+04 3.75E+04 4.56E+043.75E+04 3.75E+04 3.75E+04 3.75E+04 3.75E+04 3.75E+04 3.75E+04 4.56E+04Adult: E 04

3.7 5E+04 3.7 5E+04 3.7 5E+04 3.7 5E+04 3.7 5E+04 3.7 5E+04 3.7 5E+04 4. 56 +Teen: 4.56E+04
3.75E+04 3.75E+04 3.75E+04Child: 3.75E+04

3.75E+04 3.75E+0'4' 3.75E+04Infa'nt:

KIDNEY THYROID LUNG SKINFor Pathway: Vegetable
T. BODY GI-TRACT BONE LIVER

4.05E+04 3.41E+06 0.00E+00 0.00E+00
7.07E+03 2.08E+04 1.33E+04 2.32E+04 2.93E+06 0.00E+00 0.00E+003.69E+04Adult:
6.41E+03 1.59E+04 1.24E+04 2.10E+042.79E+04 4.65E+04 5.19E+06 0.00E+00 0.00E+00Teen:
1.06E+04 1.13E+04 2.26E+04 E 00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00 +Child:
Infant:

KIDNEY THYROID LUNG , SKINFor Pathway: Meat
T. BODY GI-TRACT BONE LIVER

1.15E-02 9.70E-01 0.00E+00 0.00E+00
,

6.60E-03 E 002.01E-03 5.93E-03 3.79E-03
1.64E-03 4.07E-03 3.17E-03 5.3SE-03 9.44E-03 7.52E-01 0.00E+00 4.00 +Adult: 0

2.7 6E-03 2.9 4E-03 5. 90E-03 7.29E-03 1.22E-02 1.35E+00 0. 00E+00 0.00E+00.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:
Child:

() Infant:
KIDNEY THYROID LUNG SKINFor Pathway: Ccw Milk

T. BODY GI-TRACT BONE LIVER
1.19E+05 1.00E+07 0.00E+00 0.00E+006.12E+04 3.91E+04 6.81E+04 0

3.70E+04 9.17E+04 7.15E+04 1.21E+05 2.13E+05 1. 69E+07 0. 00E+00 0. 00E+0
2.07E+04Adult:

8.12E+04 8.65E+04 1.74E+05 2.15E+05 3.58E+05 3.99E+07 0.00E+00 0.00E+001. 5 6E+05 9. 03E+04 3. 67E+05 5. 3 4E+05 6.28E+05 9.71E+07 0. 00E+00 0. 00E+00
Teen:
Child:
Infant:

KIDNEY THYROID LUNG SKINFor Pathway: Goat Milk
T. BODY GI-TRACT BONE LIVER

1.42E+05 1.20E+07 0.00E+00 0.00E+00
2.49E+04 7.34E+04 4.69E+04 8.17E+04 0.00E+00 0.0CE+00

1.10E+05 8.57E+04 1.45E+05 2.55E+05 2.03E+071.04E+05 2.08E+05 2.58E+05 4.29E+05 4.79E+07 0.00E+00 0.00E+00-
Adult:
Teen: 4.44E+04

1. 88E+05 1. 08E+05 4. 4 0E+05 6. 41E+05 7. 53E+05 1.16E+08 0. 00E+00 0. 00E+00
9.75E+04Child:

Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG- SKINFor Pathway: Inhalation
0.00E+00 0.00E+00

1. 4 3E+02 2. 81E+02 2.74E+02 4. 69E+02 8.19E+02 6. 82E+04
1.97E+02 3.27E+02 3.85E+02 6.49E+02 1.14E+03 9.26E+04 0.00E+00 0.00E+00Adult:

2. 44E+02 1.74E+02 5.2 5E+02 6. 4 4E+02 1. 07E+03 1. 22E+05 0. 00E+00 0. 00E+001.78E+02 6.83E+01 4.20E+02 6.08E+02 7.10E+02 1.13E+05 0.00E+00 0.00E+00
Teen:
Child:
Infant:

0 .
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3927007800
XE133

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFUUENTS -- FOR ISOTOPE:

GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN'or. Pathway: Plume
1.84E+01

6.52E+00 6.52E+00 6.52E+00 6.52E+00 6.57E+00 6.86E+00
T. BODY

6.52E+00 6.52E+00 6.52E+00 6.52E+00 6.52E+00 6.52E+00 6.86E+00 1.84E+01
6.52E+00Adult: 1.84E+01

6.52E+00 6.52E+00 6.52E+00 6.52E+00 6.52E+00 6.86E+00Tecn:

6.52E+00 6.52E+00 6.52E+00 6.52E+00 6.52E+00 6.52E+00 6.86E+00 1.84E+01
6.52E+00Child:

Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Ground

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00-

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+000.00E+00 0.00E+0'O 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:
Child:
Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Vegetable

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG . SKINFor Pathway: Mea t

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00F+00 0.00E+00Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:

0.00E+00 0.00Et00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
Infant:

For Pathway: Cow Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

1 For Pathway: Goat Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0.00E+00 0. 00E+00-|

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:'

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Child:
Infant:

.
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XE133M

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE:
.

O,TorPathway:
Plume

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
'

Adult: 5.57E+00 5.57E+00 5.57E+00 5.57E+005.57E+00 5.57E+00 6.03E+00 3.'96E+01
5. 57E+ 00 5. 57E+00 5.57E+00 5. 57E+005. 57E+00 5.57E+00 6.03E+00 3.96E+01

Child: 5. 57E+00 5. 57E+00 5.57E+00 5.57E+005.57E+00 5. 57 E+ 00 6. 03E+00 3. 9 6E+ 01Teen:

Infant: 5.57E+00 5.57E+00 5.57E+00 5.57E+005.57E+00
5.57E+00 6.03E+00 3.96E+01

.

For Pathway: Ground
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Vegetable
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+0C 0.00E+00 0.00E+00Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Mea t
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00'O.00E+00
,

Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Cow Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00. 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.OnFA00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child: 0. 00t+ ';0 0. 00E+00 0.00E+00 0.00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00Infant:

For Pathway: Goat Milk
T. BODY GI-TRACT BONE LIVER KIDNLY THYROID LUNG SKIH

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

'

Child: 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

O ' 37

-
-

- - - - _ _ _ _ _ _ . _ _ _

j



_ - - _ _ .- . .-

3927007800
CS134

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE:'
,

OForPathway: Plume
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIH

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
'

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00; Adult: '

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:

I' Infant:

For Pathway: Ground
BONE LIVER KIDNEY THYROID LUNG SKIN

T. BODY GI-TRACT 2.46E+08
2.11E+08 2.11E+08 2.11E+0B 2.11E+0B 2.11E+08Adult: 2.11E+08 2.11E+08

Teen: 2.11E+08 2.11E+08 2.11E+08 2.11E+0D 2.11E+08 2.11E+08 2.11E+08 2.46E+082.46E+08
2.11E+0S 2.11E+08 2.11E+08 2.11E+08

Child: 2.11E+08 2.11E+08 2.11E+08 2.11E+08 2.11E+08 2.11E+08 2.11E+0B 2.46E+08Infant: 2.11E+08 2.11E+08 2.11E+08
i

i
For Pathway: Vegetable

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
0.00E+00

3.05E+08 9.88E+07 0.00E+00 3.28E+07
'

2.50E+08 5.34E+06 1.28E+08
2. 21E+08 5. 93E+06 2. 03E+08 4. 77E+08 1. 52E+08 0. 00E+00 5.7 9E+07 0. 00E+00Adult:

1.60E+08 4.10E+06 4.63E+08 7.60E+08 2.36E+0B 0.00E+00 8.46E+07 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

T. BODY GI-TRACT BdNE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Meat

2.38E+07 5.10E+05 1.22E+07 2.91E+07 9.43E+06 0.00E+00 3.13E+06 0.00E+001.06E+07 2.35E+05 9.74E+06 2.29E+07 7.28E+06 0.00E+00 2.78E+06 p.00E+00Adult:

5.94E+06 1.52E+05 1.72E+07 2.82E+07 8.73E+06 0.00E+00 3.13E+06 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:

|

Infant:

For Pathway: Cow Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

2.05E+08 4.38E+06 1.05E+08 2.50E+08 8.11E+07 0.00E+00 2.69E+07 0.00E+00
1.00E+08 5.35E+06 1.83E+08 4.30E+08 1.37E+08 0.00E+00 5.22E+07 0.00E+00

Adult:

1. 4 6E+08 3.73E+06 4.22E+08 6.92E+08 2.14E+08 0. 00E+00 7. 69E+07 0. 00E+00
Teen:

1. 27E+09 3.2 6E+08 0.00E+00 1.3 4E+08 0. 00E+00Child:
Infant: 1.28E+08 3.44E+06 6.79E+08

For Pathway: Goat Hilk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

6.14E+08 1.32E+07 3.16E+08 7.51E+08 2.43E+08 0.00E+00 8.07E+07 0.00E+00.
1.61E+07 5.48E+08 1.29E+09 4.10E+08 0.00E+00 1.57E+08 0.00E+00Adult:

4.38E+0B 1.12E+07 1.26E+09 2.08E+09 6.43E+08 0.00E+00 2.31E+08 0.00E+00
5.99E+08Teen:

3.84E+08 1.03E+07 2.04E+09 3.80E+09 9.78E+08 0.00E+00 4.01E+08 0.00E+00
Child:
Infant:

For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

2.31E+04-3.30E+02 1.18E+04 2.69E+04 9.10E+03 0.00E+00 3.09E+03 0.00E+00
Teen: 1.74E+04 3.09E+02 1.59E+04 3.58E+04 1.19E+04 0.00E+00 4.64E+03 0.00E+00
Adult:

Child: 7.12E+03 1.22E+02 2.06E+04 3.21E+04 1.05E+04 0.00E+00 3.84E+03 0.00E+006.04E+03 0.00E+00 2.53E+03 0.00E+00
Infant: 2.36E+03 4.23E+01 1.26E+04 2.23E+04

i

O '
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INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE:

XE135M

'

pForPathway: Plume
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

d.
6.92E+01 6.92E+01 6. 92E+ 01 6.92E+01 6.92E+01 6.92E+01 6. 9 5E+01 1. 05E+ 02 g

.+dult:
6.92E+01 6.92E+01 6.92E+01 6.92E+01 6.92E+01 6.92E+01 6.95E+01 1.05E+02Teen:
6. 92E+01 6. 92E+01 6. 92E+01 6. 92E+01 6. 92E+01 6. 92E+01 6. 9 5E+01 1. 05E+02

'

Child:
6.92E+01 6.92E+01 6.92E+01 6.92E+01 6.92E+01 6.92E+01 6.95E+01 1.05E+02Infant:

For Pathway: Ground
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E&OO 0.00E+00 0.00E+000.00E+00Child: 0.00E+00 0.00E+00,0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Vegetable
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:

Child: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+GO 0.00E+00
Infant: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.09E+00 0.00E+00 0.00E+00 0.00E+00

For Pathway: Mea t
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

Adult: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+0& 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 d.00E+00Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Cow Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

Adult: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:

Child: 0. 00E+00 0.00E+00 0. 00E+00 0.00E+00 0. 00E+00 0.00E+00 0. 00E+00 0. 00E+00
Infant: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E^00 0.00E+00 0.00E+00 0.00E+00

For Pathway: Goat Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

Adult: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:

Child: 0.00E+00 0.00E+00 3.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Infant: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

.

For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

Adult: 0.00E+00 0.00S+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:

Child: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Infant: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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3927007800

XE135
INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPEt

.

Plumek)?orPathway:T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIH>
'

4. 02E+01 4. 02E+01 4. 02E+01 4. 02E+01 4. 02E+01 4. 02E+01 4. 09E+01 1. 06E+02
4.02E+01 4. 02E+01 4. 02E+01 4. 00E+01 4. 02E+01 4. 02E+01 4. 09E+01 1. 06E+02

Adult:

4. 02E+ 01 4. 00E+01 4. 02E+01 4. 02E+01 4. 02E+01 4. 02E+ 01 4. 09E+ 01 1. 06E+ 02
Tcen:

4. 02E+01 4. 02E+01 4. 02E+01 4. 02E+01 4. 02E+01 4. 00E+01 4. 09E+01 1. 06E+02
Child:
Infant:

.

For Pathway Ground
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E400 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tcen:
Child:
Infant: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
For Pathway: Vegetable

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Teen:
Child:

0.00E+00 0.00E+00 0.00E+00 0.00E+00.0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway Mea t
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG . SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
,

Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+03 0.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

-n

Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00r' Infant:

(
For Pathway: Cow Milk

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:

Infant: 0.00E+00 0.00E+00 0.00E+09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

For Pathway: Goat Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+C0 0.00E+00 0.00E+00Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Inhalation
T. BODY GI-TRACT BONE . LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:
0.00E+00 0.0CE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:
0.00E+00 0.00E400 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

%
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INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE:!

.

O'or Pathway:T. BODY GI-TRACT BONE LIVER- KIDNEY THYROID LUNG SKINPlume
j 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

'

0.00F+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:
Infant:-

T. BODY GI-TRACT- BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Ground'

4. 60E+06 4.60E4 06 4. 60E+06 4. 60E+06 4. 60E+06 4. 60E+06 4. 60E+06 5. 21E+06i

4. 60E+06 4. 60E+ 06 4. 60E+06 4. 60E+06 4. 60E+06 4. 60E+06 4. 60E+06 5. 21E+06Adult:;

4. 60E+06 4. 60E+06 4. 60E+06 4.60E+06 4. 60E+06 4. 60E+06 4. 60E+06 5.21E+06? Teen:

Inf apt: . 4. 60E+06 4. 60F+06 4. 60E+06 4. 60E+06 4. 60E+06 4. 60E+06 4.60E+06 5.21E+06Child:'

! For Pathway: Vegetable
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

1.99E+05 3.15E+05 7.01E+05 2.77E+06 1.54E+06 0.00E+00 2.11E+05 0.00E+00
2.14E+06 2.57E+05 8.10E+05 3.19E+06 1.74E+06 0. 00E+00 2.74E+05 0. 00E+00Adult:

2.88E+06 1.57E+05 1.62E+06 4.46E+06 2.37EF06 0.00E+00 3.54E+05 0.00E+00Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00child:
Infant:

LUNG SKINFor Pathway: Meat
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID ~

6.53E+05 1.03E+05 2.30E+05 9408E+05 5.05E+05 0.00E+00 6.92E+04'O.00E+00
4.74E+05 5.68E+04 1.79E+05 7.05E+05 3.84E+05 0.00E+00 6.05E+04 Q.00E+00

Adult:

5.50E+05 2. 99E+04 3. 09E+05 8. 50E+0S 4.53E+05 0.00E+00 6.75E+04 0. 00E+00.

Teen:

0.00Ev00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:'

Inf a: t:

!
For Pathway: Cow Milk

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

1. 4 3E+07 2. 26E+06 5. 03E+06 1. 99E+07 1.10E+07 0. 00E+00 1. 51E+06 0.00E+00
2. 2 6E+07 2.71E+06 8. 56E+06 3. 37E+07 1. 83E+07 0. 00E+00 2. 89E+06 0. 00E+00Adult:
3.44E+07 1.87E+06 1.93E+07 5.31E+07 2.83E+07 0.00E+00 4.22E+06 0.00E+00

Teen:

4.14E+07 1.69E+06 3.77E+07 1.11E+08 4.42E+07 0.00E+00 9.05E+06 0.00E+00
i Child:

Infant:

[
For Pathway: Goat Milk

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

4.29E+07 6.77E+06 1.51E+07 5.96E+07 3.31E+07 0.00E+00 4.54E+06 0.00E+00,i

6.79E+07 8.13E+06 2.57E+07 1.01E+08 5.50E+07 0.00E+00 8.67E+06 0.00E+00I Adult:

1. 03E+08 5. 60E+06 - 5. 30E+07 1.59E+08 8.49E+07 0. 00E+00 1. 27E+07 0. 00E+00
'

Teen:

1.24E+08 5.06E+06 1.13E+08 3.33E+08 1.33E+08 0.00E+00 2.71E+07 0.00E+00
Child:
Infant:

For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

3.50E+03 3.70E+02-1.24E+03 4.64E+03 2.71E+03 0.00E+00 3.80E+02 0.00E+00
4.34E+03 3.45E+02 1.63E+03 6.14E+03 3.50E+03 0.00E+00-5.63E+02 0.00E+00

Adult:
3.68E+03 1.33Ef02 2.06E+03 5.42E+03 3.03F+03 0.00E+00 4.61E+02 0.00E+00

Teen:

Infant: 1. 68E+03 4. 53E+01 1. 53E+06 4. 26E+03 1.79E+03 0. 00E+00 3. 7 3E+C2 0. 00E+00
Child:

,

I
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CS137

_ INDIVIDUAL DOSE FACTORS FOR GACEOUS EFFLUENTS -- FOR ISOTOPE:.

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINon Pathway: Plume 00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00 +
Adult: E 00
Teen: 0E+00

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0Child:
Infant:

.

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Ground 4.64E+08

3.98E+0B 3.98E+08 3.98E+08 3.98E+08 3.98E+08 3.98E+08 3.98E+083.98E+08 3.98E+08 3.98E+08 3.98E+08 3.98E+084.64E+08
Adult: E 08

3.98E+08 3.98E+08 3.98E+08 3.98E+08 3.98E+08 3.98E+08 3.98E+08 4.64 +3.98E+08 3.98E+08 3.98E+08 3.98E+08 3.98E+0B 3.98E+0B 3.98E+08 4.64E+
3.98E+08 3.98E+08Teen: 08

Child:
~

Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Iathway: Vegetable E 00

1. 88E+08 5.56E+06 2.10E+08 2.87E+08 9.75E+07 0.00E+00 3.24E+07 0. 00 +0.00E+00
1.61E+08 6.57E+06 3.47E+08 4.62E+08 1.57E+08 0.00E+00 6.11E+07Adult: 0.00E+00

1.17E+08 4.97E+06 8.29E+08 7.94E+08 2.59E+08 0.00E+00 9.31E+070.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0CE+00 0.00E+00
Teen:
Child:
Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINMeatFor Pathway:

1.63E+07 4.80E+05 1.81E+07 2.48E+07 8.42E+06 0.00E+00 2.80E+06 0.00E+00
*

6.98E+06 2.85E+05 1.51E+07 2.00E+07 6.82E+06 0.00E+00 2.65E+06 p.00E+00Ad it:

3.92E+06 1.66E+05 2.77E+07 2.66E+07 8.6bE+06 0.00E+00 3.11E+C6 0.00E+000.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:
Child:
Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Cow Milk
0.00E+00

1. 3 8E+08 4. 07E+06 1. 64E+08 2.10E+08 7.13E+07 0. 00E+00 2.37E+07
1.29E+08 5.27E+06 2.78E+08 3.70E+08 1.26E+08 0.00E+00 4.90L+07 0.00E+009. 4 8E+07 4. 02E+0 6 6.71E+08 6.42E+08 2. 09E+08 0. 00E+00 7. 53E+07 0. 00E+00

Adult:
Teen: 0.00E+00

8.bOE+07 3.92E+06 1.07E+09 1.25E+09 3.36E+08 0.00E+00 1.36E+08Child:
Infant:

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINFor Pathway: Goat. Milk
4.13E+08 1. 22E+07 4. 61E+08 6.3 0E+08 2.14E+08 0. 00E+00 7.11E+07 0. 00E+00,
3.87E+08 1.58E+07 8.35E+08 1.11E+09 3.78E+08 0.00E+00 1.47E+08 0.00E+00Adult: 0.00E+00
2.84E+08 1.21E+07 2.01E+09 1.93E+09 6.28E+08 0.00E+00 2.26E+08Teen: 0.00E+00
2.66E+08 1.18E+07 3.21E+09 3.76E+09 1.01E+09 0.00E+00 4.09E+08Child:

Infante

LIVER KIDNEY THYROID LUNG SKINFor Fathway: Inhalation
1.97E+04 7.05E+03 0.00E+00 2.38E+03 0.00E+00T. BODY GI-TRACT BONE

1.36E+04 2.66E+02 1.52E+04
9.87E+03 2.69E+02 2.13E+04 2.69E+04 9.64E+03 0.00E+00 3.83E+03 0.00E+008.95E+03 0.00E+00 3.30E+03 0.00E+00Advit:

Taen: 2.62E+04 0.00E+00
Child: 4.07E+03 1.15E'+02 2.P7E+04 5.46E+03 0.00E+00 2.26E+03
Infant: 1.44E+03 4.23E+01 1.74E+04 1.2.E+04

!

|

O 42

.

N ""7 "*NW '- ' - - ' "



- - _- . . . - .

,

3927007800
XE137

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE:.

0 cr Pathway:
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINPlume

3.15E+01 3.15E+ 01 3.15E+ 01 3.15E+01 3.15E+01 3.15E+ 01 3. 54 E+01 4. 2 4 E+0 2
3.15E+01 3.15E+01 3.15E+ 01 3.15E+01 3.15E+01 3.15E+01 3. 54 E+01 4. 2 4E+02Adult:

3.15E+ 01 3.15E+01 3.15E+ 01 3.15E+01 3.15E+ 01 3.15E+01 3. 54 E+01 4. 24 E+02
Teen:

3.15E+01 3.15E+ 01 3, .15E+01 3 .15E+01 3.15E+01 3.15E+01 3. 54E+01 4. 2 4E+02
,

Child:'

i Infant:

j For Pathway: Ground
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00|

0.00E+00 0.00E*00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Adult:

00 0.00E+00 0.00E+001 Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Child:
Infant:

;

4 For Pathway: Vegetable
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.009+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Adult:

0.00E+00 0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:*

.

Infant:.

f For Pathway: Mea t
T. BODY GI-TRACT BONE LIVER 4CIDNEY THYROID LUNG SKIN*

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
'

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00| Teen:
0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

' Child:

( Infant:
|
'For Pathway: Cow Milk

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00I Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.00E+00 0.00E+00 0.00E+00 0.00E+00! Tecn:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 t.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Goat Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.OOE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00|
Child:

i Infant:

For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E&OO 0.00E+00 0.00E*00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:
'

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E*00 0.00E+00
Teen:

0. 00E+00 0. 00E+00 0. 00E+00 c.00E+00 0.00E+00 0.00E+00 0. 00E+00 0. 00E+00
Child:
Infant:

1
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INDIVIDUAL DOSE FACTORS FOR G7 SEOUS EFFLUENTS -- FOR ISOTOPE:
O For Pathway: Plume

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN
1.96E+02 1.98E+02 3.58E+02

1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E+021.96E+02 1.96E+02 1.96E+02 1.98E+02 3.58E+02Adult:
1.96E+02 1.96E+02 1.96E+02
1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.98E+02 3.58E+02Teen:
1.96E+02 1.96E+02,1.96E+02 1.96E+02 1.96E+02 1.96E+02 1.98E+02 3.58E+02Child:

Intant:

For Pathway: Ground
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
child:
Infant:

For Pathway: Vegetable
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00Ev00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0. 00E+00 0.00E+00
Child:
Infant:

For Pathway: Mea t
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG - SKIN

'

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 D.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00() Child:Infant:

For Pathway: Cow Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Goat Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00'
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00Et00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Tecn:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

Fcr Pathvay: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:
Child:

0.00E+00 0.00E+00 0.00E+00 0.00Et00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

I

O .
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3927007800
BA140

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE:

O Tor Pathway: Plume
BONE LIVER KIDNEY THYROID LUNG SKIN

GI-TRACTT. BODY
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00EF00 0.00E+000.00E+00Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Teen:

0.00E+00 0.00E+00Child: 0.00E+00 0.00E+00 ,0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Ground
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

6. 27E+05 6. 27EA05 6. 27E+05 t . 27E+05 6. 27E+05 6.27E+05 6. 27E+05 7.16E+05Adult: 6.27E+05 6.27E+05 6.27E+05 6.27E+05 6.27E+05 7.16E+056.27E+05 6.27E+05
6.27E+05 6.27E+05 6.27E+05 6.27E+05 6.27E+05 6.27E+05 6.27E+05 7.16E+05

Teen:
Child:

6.27E+05 6.27E+05 6.27E+05 6.27E+05 6.27E+05 6.27E+05 6.27E+05 7.16E+05Inf a'nt:

For Pathway: Vegatable
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00
1.36E+05 4.29E+06 2.08E+06 2.62E+03 8.89E+02 0.90E+00 1.50E+03Adult:
1. 62E+05 3. 88E+06 2. 52E+06 3. 09E+03 1.05E+03 0.00E+00 2.07E+03 0.00E+00
3.13E+05 2.72E+06 5.36E+06 4.69E+03 1.53E+03 0.00E+00 2.80E+03 0.00E+00

Teen:
Child: 0.00E+00

0.OOE+00 0.00E+00 0.00E*00 0.00E+00 0.00E+00 0.00E+00 0 00E+00Infant:

For Pathway: Meat
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

0.00E+00
1.13E+06 5.50E+05 6.91E+02 2.35E+02 0.00E+00 3.96E+02Adult: 3.61E+04 0.00E+00
7.02E+05 4.55E+05 5.58E+02 1.89E+02 0.00E+00 3.75E+02Teen: 2.93E+04
4.2SE+05 8.40E+05 7.36E+02 2.40E+02 0.00E+00 4.39E+03 0.00E+00Child: 4.90E+04

( ) Infant: 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0 00E+00 0.00E+00 0.00E+00 0.00E+00
For Pathway: Cow Milk

T. BODY GI-TRACT BON 7 LIVER KIDNEY THYROID LUNG SKIN

1.06E+06 5.15E+05 6.47E+02 2.20E+02 0.00E+00 3.70E+02 0.00T+00Adult: 3.37E+04
1.43E+06 9.29E+05 1.14E+03 3.86E+02 0.00E+00 7.66E+02 0.00E+005.99E+04Teen:

1.31E+05 1.14E+06 2.24Et06 1.97E+03 6.40E+02 0.00E+00 1.17E+03 0.00E+00Child: 0.00E+00
2.38E+05 1.13E+06 4.62E+06 4.62E+03 1.10E+03 0.00E+00 2.83E+03Infant:

For Pathway: Goat Milk
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

4.05E+03 1.27E+05 6.18E+04 7.76E+01 2.64E+01 0.00E+00 4.44E+01 0.00E+00,Adult:
7.18E+03 1.72E+05 1.12E+05 1.37E+02 4.63E+01 0.00E+00 9.19E+01 0.00E+00Teen: 0.00E+00
1.57E+04 1. 3 6E+05 2. 69E+02 2. 3 6E+02 7. 6BE+01 0. 00E+00 1. 41E+02Child: 0.00E+00
2.85E+04 1.36E+05 5.54E+05 5.54E+02 1.32E+02 0.00E+00 3.40E+02Infant:

For Pathway: Inhalation
T. BODY GE-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

Analt: 8.14E+01 6.92E+03 1.24E+03 1.55E+00 5.30E-01 0.00E+00 4.03E+04 0.00E+00
1.12E+02 7.25E+03 1.73E+03 2.13E+00 7.23E-01 0.00E+00 6.44E+04 0.00E+00Teen: 0.00E+00
1. 37E+02 3. 23E+03 2. 3 5E+03 2. 05E+00 6.7 0E-01 0. 00E+00 5. 52E+04Child: 0.00E+00
9.19E+01 1.22E+03 1.78E+03 1.78E+00 4.26E-01 0.00E+00 5.06E+04Infant:

v 9
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3927007800
CE141

IMDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE:
For Pathway: Plume .

LUNG SKIN
T. BODY GI-TRACT . BONE LIVER KIDNEY THYROID

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Adult:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Teen:

0.00E+00
0.00E+00 0.00E+00,0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00Child:

Infant:

For Pathway: Ground
T. BODY GI-TRACT BONE LIVER ?? i NEY THYROID LUNG SKIN

4.17E+05 4.17E+05 4.17E+05 4.17E+05 4. AE+05 4.17E+05 4.17E+05 4.70E+05
4.17E+05 4.17E+05 4.17E+05 4.17E+05 4.17E+05 4.17E+05 4.17E+05 4.70E+05

Adult:

4.17E+05 4.17E+05 4.17E+05 4.17E+05 4.17E+05 4.17E+05 4.17E+05 4.7 0E+05
Teen:

4.17E+05 4.17E+05 4.17E+05 4.17E+05 4.17E+05 4.17E+05 4.17E+05 4.70E+05
Child:
Infant:

For Pathway: Vegetable
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

3.13E+03 1.45E+03 0.00E+00 0.00E+00 0.00E+001.20E+07 4.63E+03Adult: 3.55E+02
1.39E+07 7.26E+03 4.85E+03 2.28E+03 0.00E+00 0.00E+C' O.00E+00Teen: 5.57E+02 8.67E+03 3.80E+03 0.00E+00 0.00E+00 0.00E+001.29E+02 1.08E+07 1.74E+04

0.00E+00 0.00E+00 0.00E+00 0.00E+GO 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Meat
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG ~ SKIN

'

1.95E+01 6.56E+05 2.54E+02 1.72E+02 7.97E+01 0.00E+00 0.00E+00 p.00E+00
1.63E+01 4.07E+05 2.13E+02 1.42E+02 6.70E+01 0.00E+00 0.00E+00 0.00E+00

Adult:

2.97E+01 2.50E+05 4.01E+02 2.00E+02 8.77E+01 0.00E+00 0.00E+00 0.00E+00
Teen:
Child:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
,

| ( ) Infant:
T Pathway: Cow Milk

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

6.71E+00 2.26E+05 8.75E+01 5.92E+01 2.75E+01 0.00E+00 0.00E+00 0.00E+00Adult:
1.23E+01 3.06E+05 1.60E+02 1.07E+02 5.04E+01 0.00E+00 0.00E+00 0.00E+00
2.93E+01 2.46E+05 3.95E+02 1.97E+02 8.64E+01 0.00E+00 0.00E+00 0.00E+00

Teen:
Child:
Infant: 5.62E+01 2.47E+05 7.83E+02 4.78E+02 1.47E+01 0.00E+00 0.00E+00 0.00E+00
For Pathway: Goat Milk

BONE LIVER KIDNEY THYROID LUNG SKIN
T. BODY GI-TRACT

1. 0SE+01 7.10E+00 3. 30E+00 0.00E+00 0. 00E+00 0. 00E+00Adult: 8.06E-01 2.'2E+04
1.93E+01 1.29E+01 6.05E+00 0.00E+00 0.00E+00 0.00E+001.48E+00 3.68E+04

3.51E+00 2.95E+04 4.74E+01 2.37E+01 1.04E+01 0.00E+00 0.00E+00 0.00E+00
Teen:
Child:

6.75E+00 2.96E+05 9.40E+01 5.73E+01 1.77E+01 0.00E+00 0.00E+00 0.00E+00Infant:

For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

4.84E+01 3.80E+03 6.31E+02 4.29E+02 1.99E+02 0.00E+00 2.46E+05 0.00E+00Adult:
6.87E+01 4.01E+03 9.00E+02 6.01E+02 2.81E+02 0.00E+00 4.24E+05 0.00E+00
9.13E+01 1.79E+03 1.24E+03 6.19E+02 2.71E+02 0.00E+00 3.79E+05 0.00E+00

Teen:
Child:

6.30E+01 6.83E+02 8.79E+02 5.28E+02 1.66E+02 0.00E+00 3.12E+05 0.00E+00Infant:

0
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3927007800
CE144

INDIVIDUAL DOSE FACTORS FOR GASEOUS EFFLUENTS -- FOR ISOTOPE *.

'43NE LIVER KIDNEY THYROID LUNG SKINTor Pathway: Plume
T. BODY GI-TRACT

'E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00
Adult: 0.00E+00 0.00E+00 0. E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

0.00E+00
0.00E+00 0.00E+00 0.
0.00E+00 0.00E+00 0.usE+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Teen:

0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+0r 0.00E+00 0.00E+00
Child:
Infant:

For Pathway: Ground
T. BODY GI TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

2.12E+06 2.12E+06 2.12E+06 2.12Et06 2.12E+06 2.12E+06 2.12E+06 2. 4 5E+06
2.12E+06 2.12E+06 2.12E+06 2.12E+06 2.12E+06 2.12E+06 2.12E+06 2. 4 5E+06

Adult:

2.12E+06 2.12E+06.2.12E+06 2.12E+06 2.12E+06 2.12F.+06 2.12E+06 2.45E+06|
Teen:

2.12E+06 2.12E+06 .? .12E+06 2.12E+06 2.12E+06 2.12E+06 2.12E+06 2. 4 5E+06
Child: ~

Infant:

GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKINf For Pathway: Vegetable

2.91E+08 8.62E+05 3.60E+05 2.14E+05 0.00E+00 0.00E+00 0.00E+00
T. BODY

3.62E+08 1.44E+06 5.95E+05 3.56E+05 0.00E+00 0.00E+00 0.00E+00Adult: 4.63E+04

1.87E+05 2.87E+08 3.51E+06 1.10E+06 6.10E+05 0.00E+00 0.00E+00 0.00E+00
7.73E+04Teen:
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0,.00E+00 0.00E+00Child:

Infant:

SKINFor Pathway: Meat
T. BODY GI-TRACT BONE LIVER KIDNEY THYRO!D LUNG -

6.53E+03 0.00E+00 0.00E+00 0.00E+00
*

Adult: 1.41E+03 8.90E+06 2.63E+04 1.10E+04 5.43E+03 0.00E+00 0.00E+00 d.00E+00
1.19E+03 5.5BE+06 2.22E+04 9.18E+03 7.26E+03 0.00E+00 0.00E+00 0.00E+00T'sen :
2.23E+03 3.42E+06 4.18E+04 1.31E+04
0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00|

Child:
Infant:

|
For Pathway: Cow Milk

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

1.60E+03 0.00E+00 0.00E+00 0.00E+003.47E+02 2.18E+06 6.46E+03 2.70E+03
6.39E+02 2.99E+06 1.19E+04 4.92E+03 2.94E+03 0.00E+00 0.00E+00 0.00E+00

Adult:

1.56E+03 2.40E+06 2.F1E+04 9.19E+03 5.09E+03 0.00E+00 0.00E+00 0.00E+00
Teen:

6.95E+03 0.00E+00 0.00E+00 0.00E+00Child:
2.35E+03 2.41E+06 4.20E+04 1.72E+04Infant:

i
For Pathway: Goat Milk

T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

4.16E+01 2.62E+05 7.75E+02 3.24E+02 1.92E+02 0.00E+00 0.00E+00 0.0CE+00'|

7.67E+01 3.59E+05 1.43E+03 5.90E+02 3.53E+02 0.00E+00 0.00E+00 0.00E+00i Adult:

6.11E+02 0.00E+00 0.00E+00 0.00E+00Teen:
1.88E+02 2.88E+05 3.52E+03 1.10E+03
2.82E+02 2.89E+05 5.04E+03 2.06E+03 8.34E+02 0.00E+00 0.00E+00 0.00E+00

Child:
Infant:

For Pathway: Inhalation
T. BODY GI-TRACT BONE LIVER KIDNEY THYROID LUNG SKIN

Adult: 5.83E+03 2.59E+04 1.09E+05 i.54E+04 2.69E+04 0.00E+00 2.46E+05 0.00E+003.83E+04 0.00E+00 4.247e 05 0.00E+002.74E+04 1.55E+05 6.42E+04
1.23E+04 2.15E+05 6.71E+04 3.72E+04 0.00E+00 3.79E+05 0.00E+00Teen: 8.32E+03

1.70E+04 0.00E+00 3.12E+05 0.00E+00Child: 1.15E+04
5. 59E+03 4.70E+03 1. 01E+05 3. 84E+04Infant:

|O .
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3927007800
TABLE 2-3 ,

)- Assumptions Used in Limerick Gaseous
Effluent Dose Evaluation

Value
Index Description

.

0.76
1 Fraction of produce from local garden 1.00
2 Fraction of leafy vegetable from local garden 240.0Soil density in plow layer (kg/m**2)3 Fraction of deposited particulates retained on vegetation 0.20
4 1.0Fraction of depos,ited iodines retained on vegetation,5 ~ 0.7
6 ' Shielding factor of residential structures 175200.0
7 Period of buildup of activity in soil (hr) 720.0Period of pasture grass exposure to activity (hr)8 1440.0
9 Period of crop exposure to activity (hr) 48.0

10 Transport time milkman (hr) _

0.0Delay time for ingestion of grass by animals (hr)11 2160.0Delay time for ingestion of stored feed by animals (hr)12 24.0Delay time for ingestion of leafy vegetable by man (hr)13 1440.0Delay time for ingestion of other vegetable by man (hr)14 480.0Time between slaughter and cansumption of meat animal (br)15 0.7*

16 Grass yield, wet wt (kg/m**2) ,

17 other vegetation yield, wet vt (kg/m**2) p.0
0.0021

18 Weathering rate constent for activity on veg (1./hr)
50.0

19 Milk cow feed consumption rate (kg/ day wet)
50.0Beef cattle consumption rate (kg/ day wet)0 20

Goat feed consumption rate (kg/ day wet) 6.0
21 8760.0
22 Plume exposure adult (hr/yr) 8760.0;

23 Plume exposure teen (hr/yr)
8760.0

24 Plume exposure child (hr/yr)
8760.0

25 Plume exposure infant (hr/yr)
8760.0

26 Ground exposure adult (hr/yr)
8760.0

27 Ground exposure toen (hr/yr)
8760.0

28 Ground exposure child (hr/yr)
8760.0

29 Ground exposure infant (hr/yr)
8000.0

30 Inhalation exposure adult (m**3/yr)
8000.0.

31 Inhalation exposure teen (m**3/yr)| 3700.0
32 Inhalation exposure child (m**3/yr)

1400.0
33 Inhalation exposure infant (m**3/yr)

64.0
34 Leafy veg exposure adult (kg/yr) 42.0
35 Leafy veg exposure teen (kg/yr) 26.0
36 Leafy veg exposure child (kg/yr) 0.0
37 Leafy veg exposure infant (kg/yr)
38 Non-leafy veg exposure adult (kg/yr) 520.0

630.0
39 Non-leafy veg exposure teen (kg/yr)

520.0;

40 Non-leafy veg exposure child (kg/yr)
0.0

41 Non-leafy veg exposure infant (kg/yr)
0.0

42 Root veg consumption rate adult (kg/yr)
0.0

43 Root veg consumption rate teen (kg/yr) 0.0
44 Root veg consumption rate nild (kg/yr)

.
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TABLE 2-3 (Continued) ;

'

|Assumptions Used in Limerick GaseousO- !

Ef fluent Dose Evaluation

Value
Index Description

0.0
45 Root veg consumptio'n rate infant (kg/yr) 310.0
46 Cow milk consuuption ratt adult (1/yr) 400.0
47 Cow milk consumption rate teen (1/yr) 330.0
48 Cow milk consumption rate child (1/yr) 330.0

- 49 Cc4 milk consumption-rate infant (1/yr) 310.0
50 Goat milk consumption rate adult (1/yr) 400.0
51* Goat milk consumption rate teen (1/yr) 330.0
52 Goat milk consumption rate child-(hr/yr) 330.0
53 Goat milk consumption rate infant (hr/yr) 110.0~
54 Meat consumption rate adult (br/yr) 65.0
55 Meat consumption rate teen (hr/yr) 41.0
56 Meat consumption rate child (hr/yr) 0.0
57 Meat consumption rate infant (hr/yr) 0.75
58 Fraction of year animals on pasture 0.88
59 Fraction of feed from pasture when on pasture

0.42
60 Fraction of year leafy veg grown * 8. 0
61 Atmosphere hydrogen concentration (gm/m**3) ,

e

O

,
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3927007800
TABLE 2-4

(Meters)
a

Nearest Gaseous Effluent Dose Receptor Distances
-

_

.

Plume . Cow Goat
Ground Vegetation Pathway

__

. Meat Pathway
Inhalation PathwayPathway

Direction Pathways -

075623414 0
2414 0

805 1585 0
N 1609 4183805 1097 0
NNE 3218 0

965 3871 0
NE , - 2414 6758965 1890 1770
ENE 1770 1770-

965 4511 0
E 805 7241965 7241 0 |
ESE 3862 0 '

1609 7224 5654
SE 1609 37011609 3018 0
SSE 1931 28961287 1433 0
S 1931 48271609 2835 0 |
SSW 1287 2255965 2134 0
SW 1287 0

1287 4084 0
WSW 2574 0

965 0 0W 1440 0 -

1126 6660 0 ,

WNW 2574 0
,1126 6325NW 19311448NNW

O l

.
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TABLE A-1
'

Technical Specification /ODCM Matrix

O. ODCMODCM

Technical section I Equation
'

Section II
Specification * Recuirement

3.2.1 1-1
3.3.7.11 1-2'

1-3
1-4

3.J.1 2-1 (or 2-9)
3.3.7.12 2-2 (or 2-9)

,
, 2-4 (or 2-10)

2-5 (or 2-10)-

3.2.2 1-1
3.11.1.1 1-2

1-3
1-4

i-53.2.33.11.1.2 1-6
1-7

-

4

*

3.2.4 1-8
3.11.1.3 1-9

1

l 3.3.2 2-22
i 3.11.2.1 2-23

3.3.4 2-26
3.11.2.3 2-27,

l 2-28
'

3.3.3 2-24
3.11.2.2 2-25

3.3.5 2-33
3.11.2.4

3.3.6 2-4
3.11.2.7 2-5

* Transferred to ODCM via T.S. amendment nos. 48 and 11.

|

O - 52

'
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Tast2 x-1

Technical Specification /ODCM Matrix '

ODCMODCM
Section I Iquation

Technical Section II
-

Specification * Requirement

1-5
6.9.1.8

' 3.6 1-6
1-7
2-24
2-25
2-26
2-27.

,,

2-28

3-13.3.7
3.11.4

Section II3.4.13.12.1 App. B

'

1-S3.56.9.1.7
1-6 -

3.4.3 '

3.12.3 1-7 *
2-29
2-30
2-31

O 2-32
D 3-2'

* Transferred to ODCM via T.S. amendment nos. 48 and 11.
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Page 1 of 4'

TABLE B-1

ODCM - Limerick Generating Station !

Radiolocial Environmental Monitoring Program

Collection Method Analyses;

Pathway Station Code Location
-

Gamma dose1 set of four (4) TLDs0.6 miles N of site from each location at quarterly
I. Direct 36S2

2El' 5.1 miles NNE of site '

0.6 miles NNE of site least quarterly
-

3S1 4.6 miles NME of site4E1 0.4 miles NE of siteSS1 25.8 miles NE of siteSN1 C
2.1 miles ENE of site6C1 0.5 miles ENE of site'

7S1 4.2 miles ENE of site7El 2.2 miles E of site9C1 0.5 miles E'of site*

10S3- 3.9 miles E of site10E1 5.5 miles ESE of site ' '10F3 0.5 miles ESE of site11S1 2.9 miles SE of site13C1 4.3 miles SE of site13E1 0.6 miles SE of site14S1 3.2 miles SE of site15D1 0.6 miles SSE of site16S2 1.6 miles S of site17B1
18G1 C 12.9 miles S of site

0.3 miles E of site18S1 3.6 miles S of site19D1 3.1 miles SSW of site2001 5.2 miles SSW of' site -20F1 0.5 miles SSW of site21S1 0.5 miles WSW of site
.23S2

C = Control Stations .

H.P.-

Date
Rev.55

.

E
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Page 2 of 4

TABLE D-1

Pathway Station Code Location Collection Method Analyses

I. Direct 24D1 3.9 miles SW of site Collected quarterly Gamma dose
quarterly ,

(cont.) 25S1 0.5 miles SW of site
4.0 miles WSW of site '

25D1
26S3 0.4 miles W of site
28D2 3.8 miles W of site *

0.5 miles WHW of site '

29S1
29El 4.9 miles WNW of site
31D1 3.0 miles NW of site

i 3.9 miles NE of site31D2
32S1 0.6 miles NW of site

0.6 miles NNW of site34S2,

4.6 miles NNW of site34E1 4.2 miles N of site35F1 1-

Gross beta analysis
0.5 miles E of site Approximately 1 cfm
0.5 miles ESE of site continuous flow through on each weekly sample.

*

II. Airkorne 10S3
'

Particulates 11S1 0.6 miles SE of site glass fiber filter which Gamma spectrometry

2.9. miles SE of site is collected weekly at shall be done when14S1*

13114 C 28.8 miles SE of site filter change. gross beta exceeds ten t
13C1

times the yearly mean,

iof control station
value.

:

!

,

4

4

9

II. P .-
4

Date*

Rev.56

'

. . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . . _ . _ . . . _ _ _ _ _ _ _ _ _ .
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TABLE B-1

Station Code Location Collection Method Analyses
Pathway

II. Airborne (cont.)
Gross beta analysisi

Particulates (cont.) done 224 hr after
sampling.to allow for

,

Radon and Thoron
daughte'r decay.

Gamma isotopic analysis !

on monthly composite.

Iodine 10S3 0.5 miles E of site A TEDA impregnated flow- Iodine 131 analysis

lisi O.5 miles ESE of site through cartridge is con- performed on each

14S1 0.6 miles SE of site nected to air sampler and weekly sample.-

13C1 2.9 miles SE of sits is collected weekly at

13114 C 28.8 miles SE of site filter chenge.

III. Water 24S1 C 0.3 miles SSW of site Sample collected from a Gamma isotopic

Surface 13B1 1.8 miles ESE of site continuous water sampler, analysis monthly;

monthly. In event sampler 11-3 on quarterly

is inoperable, weekly grab composite.
camples will be collected
until sampler returned to
service.

Sediment 16C4 VI./"ent Dam, down- A seiment sample is taken Gamma isotopic

stream of discharge semi-annually. analysis: semi-
annually.

t

e

e
- II . P.

Date-

57 Rev.

.
,

e

_______m _ _ . _ _ _
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Page 4 of 4

TABLE B-1
i
.

Station Code Location Collection Method Analyses
Pathway

Milk 22F1 C 9.8 miles SW of site Sample of fresh milk is Gamma isotopic andIV. Incestion

10B1 1.1 miles ESE of site collected from each faru I-131 analyses on each

25B1 1.3 miles WSW of site biweekly when cows are on san.ple on collection.

21B1 1.8 miles SSW of site pasture, monthly at other
times.

5.2 miles SSF of site Sample collected from a .
Gross beta and gammaDrinking *

28F3 C 5.9 miles WNW of site continous water sarpler isotopic monthly,15F7

7.8 miles SE of alte monthly. In event sampler H-3 on quarterly

2.4 miles SSE of site in inoperable, weekly grab composite.15F4
16C2 samples will be collected

until sampler returned to
service. Gamma isotopic

1.9 miles SSE of site Two species of recrea- analyses on edibleFish

29C1 C 3.2 miles WNW of site tionally important fish portions.16CS

(Predator and bottom
'

feeder) sampled in season
:

or semiannually if not
|

seasonal. Gamma isotpoic and

Two offsite locations of highest Samples of three (3) dif- analysis.Food
ferent kinds of broad leafProducts predicted annual; average ground vegetation monthly whenlevel D/Q and one location available if milk samplingi 15-30 km distant in.the least

prevalent wind direction.as deter- is not performed;

2 mined using the results of the
most recent annual Landuse Survey.'

;

.

6

.H.P.
Date.

Rev.58
,

t

4

=
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LGS DILUTION vs RIVER FLOW
STATION (CITIZEN'S UTILITY)
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LGS DILUTION vs RIVER FLOW
STATION (PHOENIXVILLE)
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LGS DILUTION vs RIVER FLOW
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Figure B-1

-

Environmental Sampling Locations On-Site or
Near The Limerick Generating Station
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Figure B-2

Airborne & TLD Environmental Sampling Stations at
intermediate D,lstances from Limerick Generating Station,
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Figure B-3.

Aquatlo and Terrestrial Environmental Sampling Stations at
Intermediate Distances (.*om Limerick Generating Station,
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Figure B-4
Environmental Sampling Stations at Remote

Distances From Limerick Generating Station
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