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PREFACE 

San Onofre Nuclear Generating Sta t ion  i s  located next t o  San Onofre S t a t e  Beach, 
adjoining Camp Pendl eton Marine Corps Base, in  San Diego County, 64 mi l es  south of 
Los Angeles, California.  There a r e  two operat ing pressurized water r eac to r s  with a 
t o t a l  rated capacity of 2254 net megawatts e l e c t r i c a l  . 
Unit 1, rated a t  410 net megawatts e l e c t r i c a l ,  was supplied by Westinghouse E l e c t r i c  
Company and began commercial operation on January 1 ,  1968. The un i t  was permanently 
shutdown on November 30, 1992. By August 31, 2004, a l l  fuel was t r ans fe r red  t o  t h e  
Independent Spent Fuel Storage I n s t a l l a t i o n  (ISFSI). As of November 29, 2006, a l l  
remaining monitored ef f luent  pathways were permanently removed from service .  Unit 1 
i s  owned by Southern Cal i f o r n i a  Edison (80%) and San Diego Gas and E lec t r i c  (20%). 

Unit 2 and Unit 3 were supplied by Combustion Engineering, Inc . ,  with tu rb ine  
generators supplied by G .  E . C .  Turbine Generators, L t d . ,  of England. The un i t s  began 
commercial operation on August 18, 1983, and April 1, 1984, respect ive ly  and a r e  ra ted  
a t  1127 net megawatts e l ec t r i ca l  each. The twin un i t s  a re  owned by Southern Cal i fo rn ia  
Edison (78.21%), San Diego Gas and Elec t r ic  (20%), and the  City of Riverside (1.79%). 

Effective December 29, 2006, the  City of Anaheim t ransfer red  i t s  ownership i n t e r e s t s  
in San Onofre Units 2 and 3 and the  ent i t lement  t o  the  Units 2 and 3 output ,  t o  
Southern California Edison Company, except t h a t  i t  r e t a ins  i t s  ownership i n t e r e s t s  
in i t s  spent nuclear fuel and Units 2 and 3 ' s  independent spent fuel s to rage  
i n s t a l l a t i o n  located on the  f a c i l i t y ' s  s i t e .  In addit ion,  the  City of Anaheim r e t a i n s  
f inancial  responsib i l i ty  f o r  i t s  spent fuel  and f o r  a portion of t h e  Units 2 and 3 
decommissioning cos ts .  The City of Anaheim remains a l icensee f o r  purposes of i t s  
retained i n t e r e s t s  and 1 i a b i l  i t i e s .  
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ANNUAL RADIOACTIVE EFFLUENT RELEASE R E P O R T  (2007) 

January - December 

SECTION A .  INTRODUCTION 

Unit 1 i s  in the f ina l  s tages  of Phase I decommissioning. All of the  fuel i s  stored 
in the  ISFSI. Gaseous batch releases were stopped on 8/4/1993 and continuous re leases  
were terminated on 11/27/2006. As of the  t h i r d  quar t e r  2005, 1 iquid batch re leases  
were terminated due t o  the  demolition of the  l iqu id  radwaste system. Continuous 
l iquid  re1 eases through the  Unit 1 ou t fa l l  were terminated on 10/16/2006. The new 
North Industr ial  Area (NIA) yard drain sump discharges through e i t h e r  t h e  Unit 2 o r  
Unit 3 o u t f a l l .  This sect ion of the  Annual Radioactive Effluent Release Report 
summarizes the  radwaste shipments made from t h e  San Onofre Nuclear Generating S ta t ion ,  
Unit 1. This report i s  prepared in the  general format of USNRC Regulatory Guide 1.21 
and i ncl udes : 

1. Previous Radioactive Effluent Re1 ease Report Addendum 

2. Radwaste Shipments 

3. Changes t o  Of f s i t e  Dose Calculation Manual 



ANNUAL R A D I O A C T I V E  EFFLUENT RELEASE REPORT 

S.O.N.G.S. 1 

SECTION D. PREVIOUS R A D I O A C T I V E  EFFLUENT RELEASE REPORT ADDENDUM 

None. 
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S.O.N.G.S. 1 

SECTION E. RADWASTE SHIPMENTS 

TABLE 3 

SOLID WASTE AND IRRADIATED FUEL SHIPMENT 

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not  I r r a d i a t e d  F u e l )  

I I .  Type o f  waste I U n i t  

a. S p e n t r e s i n s ,  f i l t e r  
s l  udges, e v a p o r a t o r  bo t toms 

b. Dry  a c t i v e  waste  (DAW) , 
compactabl e  and non- 
compactabl e  (i n c l  . 
demo1 i t i o n  r u b b l e )  * 

c.  I r r a d i a t e d  components m3 
( S t r u c t u r a l  members & 
r e a c t o r  p i p i n g )  * C i 

d. Other :  (Hold-up Tank m3 
Bottoms*") # 

C i 

12 month E s t i m a t e d  t o t a l  
p e r i o d  e r r o r  (%) 

NOTE: T o t a l  c u r i e  c o n t e n t  e s t i m a t e d .  

* M a t e r i a l  packaged i n  v a r i o u s  General Design, IP-1, USA DOT 7A Type A, and Type A packaging.  

# M a t e r i a l  packaged i n  General Des ign  Packaging. 

** Volume r e d u c t i o n  vendor  d isposed  o f  t h i s  m a t e r  

N/A No shipment  made. 

i a l  as "Reformed Res i d u e  Consol i d a t i o n " .  



A N N U A L  RADIOACTIVE EFFLUENT RELEASE REPORT (2007) 

S.O.N.G.S. 1 
> 

2.  Est imate  of major n u c l i d e  composit ion (by t y p e  of waste)  

a .  Not a p p l i c a b l e  

b. arneri c i  urn-241 

carbon- 14 

c e r i  urn- 144 

c e s i  urn-134 

% 

% 

cobal t -60  

7.79E-1 

5.70E-4 

% 

c u r i  urn-242 

europi  urn-154 % 1.84E-4 1 

6.69E-1 

I I I % 

c u r i  urn-2431244 

1 n ickel  -59 % 4.59E-2 

9.  35E+0 

I I 
% 4.20E-7 

I I 
% 9.34E-3 

nickel  -63 

pl utoni urn-238 

I I 
% 

pl utoni urn-239/240 

3.81E+1 

I I 
% 

pl utoni urn-241 

3.67E-2 

I I 
% 

pl utoni urn-242 

s i lve r - l l0 rn  

s t r o n t i  urn-89 

1.69E-2 

% 

s t r o n t i  urn-90 

7.37E-1 

% 

% 

% 

t e c h n e t i  urn-99 

t r i  t i  urn 

1.25E-5 

4.40E-4 

2.83E-8 

% 1.50E-1 

% 

% 

1.49E-4 

1.78E-1 
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S.O.N.G.S. 1 

2 .  E s t i m a t e  o f  m a j o r  n u c l i d e  c o m p o s i t i o n  (by t y p e  o f  waste)  

c. Not  A p p l i c a b l e  

d.  arneri c i  urn-241 

b e r y l  1 i urn-7 

carbon- 14  

c e r i  urn-144 

cobal  t - 6 0  % 1.35E+l  

% 

% 

c e s i  urn-134 

. c e s i  urn-137 

c u r i  urn-242 % 3.34E-5 
I I 

N/A 

1.93E-1 

% 

% 

% 

c u r i  urn-2431244 % 3.60E-2 

3.61E-4 

2.28E-1 

3.77E-3 

cobal  t - 5 7  % 5.94E-7 

% 

% 

e u r o p i  urn- 154 % 1.69E-2 
I I 

2.23E-1 

2.37E+1 

manganese-54 % 9.57E-8 

n i  c k e l - 5 9  % 1.45E-2 

n i c k e l  -63 % 5.51E+1 

n i  o b i  urn-94 % 3.29E-2 
I I 

I ~l u t o n i  urn-238 I % I 1.53E-1 I 
p l  u t o n i  urn-2391240 % 6.29E-2 

I I 

p l  u t o n i  urn-241 % 3.47 E+O 
I I I 

p l  u t o n i  urn-242 % 1.20E-3 

r u t h e n i  urn-106 % 5.32E-6 

s i  1 v e r - l l 0 r n  % 1.84E-9 

s t  r o n  t i urn-89 % 1.67E-6 
I I 

s t r o n t i  urn-90 % 1.80E-1 

I t e c h n e t  i urn-99 

t r i t i u m  % 1.46E-2 
I I 

u r a n i  urn-2331234 % 7.62E-7 
I I 

u r a n i  um-235 % 1.84E-7 
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S.O.N.G.S. 1 

SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not I r r a d i a t e d  Fue l )  

3 .  S o l i d  Waste D i s p o s i t i o n  

Number o f  Shipments Mode o f  T r a n s p o r t a t i o n  D e s t i n a t i o n  

MHF-Log is t i ca l  S o l u t i o n s /  
Rai 1 r o a d  

R&R T r u c k i  ng/Hi  ghway 
Type A cask 

EnergySol utions, UT 

H i  t tman  T ruc  k/Hi  ghway 

S t u d s v i  k, TN 

D u r a t  e k/ 
EnergySol  u t  i ons, TN 

P i  azza/Hi ghway EnergySol  u t i o n s ,  UT 

TAG Truck /H i  ghway 

* SONGS maintains c o n t r a c t s  with vendors (Studsvik and EnergySolutions,  formerly known 
as Duratek) tha t  provide volume reduct ion se rv ices .  The processed volume was shipped 
from t h e  vendor 's  f a c i l i t y  t o  EnergySolutions in  Clive,  UT us ing 17 shipments. Those 
17 shipments included waste from o t h e r  genera tors .  SCE's waste volume was a f r a c t i o n  
of t h e  t o t a l  waste volume of these  shipments.  

I 

EnergySol  u t i o n s ,  UT 

H i  t tman  T ruc  k/Hi ghway 

IRRADIATED FUEL SHIPMENTS ( D i s p o s i t i o n )  

EnergySol  u t i  ons, UT 

I None 1 N /A I 

D e s t i n a t i o n  

N/A 

Number o f  Shipments 

None 

Number o f  Conta iners  

C . DEWATERING 

Mode o f  T r a n s p o r t a t i o n  

No shipments were made 

Sol i d i f i c a t i  on Agent 
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S.O.N.G.S. 1 

TABLE 2 

SECTION I. CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL 

The U n i t  1 ODCM, Sol-ODCM, was superceded b y  a s i t e - w i d e  ODCM, S0123-ODCM, R e v i s i o n  0, 
on February  27, 2007. The t e c h n i c a l  r e q u i r e m e n t s  rema in ing  i n  t h e  Sol-ODCM were 
t r a n s f e r r e d  t o  t h e  new ODCM ve rba t im .  

P lease  see S e c t i o n  I o f  S.0.N.G.S 2 and 3 f o r  f u r t h e r  d i s c u s s i o n .  



A N N U A L  RADIOACTIVE EFFLUENT RELEASE R E P O R T  (2007) 

S.O.N.G.S. 1 

SECTION K. MISCELLANEOUS 

NIA Eurotai ner Spi 11 

On 04/13/2007, a Eurotainer was aligned t o  t r a n s f e r  i t s  contents t o  t h e  North Indust r ia l  
Area (NIA) yard drain sump (YDS) via catch basin drain #9. During t h e  t r a n s f e r ,  a 
worker noticed a steady flow of water exi t ing a pipe onto the  sand in  an area t h a t  had 
recent ly  been excavated. After fu r the r  inves t iga t ion ,  i t  was discovered t h a t  the  pipe 
between catch basin #9 and the  NIA YDS was inadver tent ly  severed during t h e  excavation 
of t h e  area.  As a r e s u l t ,  nearly a l l  of the  contents  of the  Eurotainer,  approximately 
2000 gal lons,  s p i l l e d  through the  severed pipe onto the  sand. 

HP immediately sampled the  wet and dry sand in the  s p i l l  area.  No a c t i v i t y  was detected 
in e i t h e r  the  wet o r  dry sand samples. A p re - t r ans fe r  sample had been obtained from t h e  
Eurotainer on 4/9/2007 a t  1410; sample r e s u l t s  indicated t r a c e  amounts of Cs-137. 
Sample re su l t s  f o r  Cs-137 were between 7.69 E-8 uCi/ml and 1.26 E-7 uCi/ml, with an a 
priori  LLD f o r  the  analyt ical  method of 5E-7 uCi/ml . There was no de tec tab le  H-3 in  t h e  
sampl e .  

The s p i l l  occurred' in  the zone of influence of a dewatering pump, pump #5. The output 
of t h e  dewatering pumps a t  Unit 1 are  discharged via the  N I A  YDS, an ODCM-credited 
re l ease  point.  Samples of dewatering we1 1 #5 were taken dai ly f o r  2 weeks following the  
inc ident .  The r e s u l t s  were cLLD f o r  gamma a c t i v i t y  and H-3 (see On-site Groundwater 
Sample Results in the  Common sect ion) .  The NIA YDS samples f o r  April were a l l  cLLD f o r  
gamma emit ters  and H - 3 .  The issue i s  summarized and discussed in  AR# 070400679. 
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S.O.N.G.S. 1 

EFFLUENT RADIATION MONITORS OUT OF SERVICE GREATER THAN 3 0  DAYS 

January  1, 2007 - December 31, 2007 

There a r e  no more S.0.N.G.S U n i t  1 r a d i a t i o n  m o n i t o r s  i n  s e r v i c e .  



SECTION L .  S .O.N.G.S.  1 CONCLUSIONS 

There are no more gaseous releases from S.O.N.G.S. Unit 1 and a l l  re leases  of 
1 iquid waste are performed through the  Unit 2 o r  Unit 3 outfa l l  . 



S. 0. N. G. S. 2 AND 3 
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January  - December 

SECTION A. INTRODUCTION 

T h i s  Annual R a d i o a c t i v e  E f f l u e n t  Re lease Repor t  summarizes t h e  gaseous and l i q u i d  
r a d i o a c t i v e  e f f l  u e n t  re1  eases and radwas te  shipments made f r o m  t h e  San Ono f re  Nuc l  e a r  
G e n e r a t i n g  S t a t i o n ,  U n i t s  2 and 3 .  T h i s  r e p o r t  i s  p repared i n  t h e  genera l  f o r m a t  o f  
USNRC Regul a t o r y  Guide 1.21 and i n c l u d e s :  

Q u a r t e r l y  Summaries o f  Gaseous and L i q u i d  E f f l u e n t s  f o r  "Con t i nuous "  and 
"Ba tch "  Modes o f  Release 

Percen t  o f  Appl i c a b l  e L i m i t s  

Es t ima ted  To ta l  Pe rcen t  E r r o r  

Lower L i m i t  o f  D e t e c t i o n  C o n c e n t r a t i o n s  

Ba tch  Re1 ease Summaries 

P rev ious  R a d i o a c t i v e  E f f l  u e n t  Re1 ease Repor t  ~ d d e n d u m  

Radwaste Shipments 

10 CFR 50 Appendix I Requirements 

Changes t o  O f f s i  t e  Dose Cal c u l  a t i  on Manual 
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S.O.N.G.S. 2 and 3 

SECTION B.  GASEOUS EFFLUENTS 

Tabl e l A ,  "Gaseous Effl uents-Summation of A 1  1 Re1 eases,"  provides a detai  1 ed 1 i  s t i  n g  of 
gaseous eff luents  released quarterly i n  four categories: f i ss ion and act ivat ion gases, 
iodine-131, par t icula tes  with hal f - l ives  g rea te r  than eight days, and t r i t ium.  Listed 
f o r  each of the four categories are:  

(1) the  to ta l  curies re1 eased 
( 2 )  the  average release r a t e  
(3) the percent of applicable 1 imit 
(4) the estimated to ta l  e r ro r  

In addition, the par t icula te  category 1 i s t s  the  gross alpha rad ioac t iv i ty  released f o r  
each quarter .  

The methodology used t o  calculate the  percent of Applicable Limit i s  presented in 
Section F of t h i s  report.  The methodology used i n  Table 1A t o  ca lcu la te  the  estimated 
to ta l  e r ro r  i s  presented in Section G of t h i s  repor t .  

Tabl e l B ,  "Gaseous Effl uents-El evated Re1 ease,"  has not been incl  uded in t h i s  report  
s ince  San Onofre Nuclear Generating Sta t ion Units 2 and 3 do not conduct elevated 
re1 eases. 

Tabl e l C ,  "Gaseous Effl uents-Ground Level Re1 eases, " provides the systematic 1 i  s t ing by 
radionucl ide fo r  the quantity of rad ioac t iv i ty  re1 eased i n  three categories:  f i s s ion  
gases, iodines, and par t icula tes .  The t o t a l  radioact iv i ty  f o r  each radionucl ide i s  
l i s t e d  fo r  each quarterly period by both "continuous" and "batch" modes of re lease .  

Waste gas decay tank releases are  considered t o  be "batch" re1 eases. Containment purges 
and plant stack releases are considered t o  be "continuous" releases.  

Tabl e ID, "Gaseous Effl uents-Lower Limit of Detection," provides a 1 i  s t i  ng of 1 ower 
l imi t  of detection concentrations f o r  radionuclides not detected in Tables 1 A  and 1C. 

Tabl e l E ,  "Gaseous Effl uents-Radi a t i  on Doses a t  the  S i t e  Boundary, " provides a quar ter ly  
summary of doses a t  the s i t e  boundary f o r  t h i s  report period. 

Tabl e IF, "Gaseous Effl uents-Batch Re1 ease Summary," provides summary information 
regarding batch re1 eases conducted during t h i s  report period from San Onofre Nucl ear  
Generating Stat ion Units 2 and 3. 
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S.0.N.G.S 2 and 3 

Tab le  1A 

GASEOUS EFFLUENTS-SUMMATION OF ALL RELEASES 

I F i r s t  
I U n i t  I Q u a r t e r  

I A. F i s s i o n  and a c t i v a t i o n  gases 

Second 
Q u a r t e r  

1. T o t a l  r e l e a s e  

2. Average r e 1  ease r a t e  
f o r  p e r i o d  I 1 3. Percent  o f  a p p l i c a b l e  
l i m i t  

T h i r d  
Q u a r t e r  

I 4. Percent  E f f l u e n t  
C o n c e n t r a t i o n  L i m i t  

F o u r t h  
Q u a r t e r  

Es t ima ted  
T o t a l  

E r r o r ,  % 

pC i / sec  

% MPC 

% ECL I 2.49E-3 

(1) On 06/05/07, f o r  645 minutes t h e r e  were no p a r t i c u l a t e  and i o d i n e  samples taken  f rom t h e  U3RT-7870 due t o  a t r i p p e d  G F I C .  P r i o r  and subsequent samples were 

<MDA.There was no dose impact t o  a member o f  t h e  p u b l i c  f rom t h i s  event  which i s  documented i n  AR # 070600216. 

2. 34E+0 

3.77E-3 

1. T o t a l  i o d i n e - 1 3 1  

2. Average r e 1  ease r a t e  
f o r  p e r i o d  

3. Percent  o f  a p p l i c a b l e  
1 i m i  t 

4. Percent  E f f l u e n t  
C o n c e n t r a t i o n  L i m i t  

I 2.12E-2 

2.59E+0 

8.33E-3 

C i 

pCi /sec  

% MPC 

% ECL 

3.26E-3 

1.86E+O 

3.31E-3 

1.70E-2 

4.41E-6 

5.67E-7 

2.69E-6 

1.35E-6 

6.32E+0 

1.25E-2 

2.05E-5 

2.61E-6 

1.27E-5 

6.33E-6 

7.18E-5 

9.03E-6 

4.34E-5 

2.17E-5 

2.03E-4 

2.55E-5 

1.23E-4 

6.13E-5 
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Tab le  1A 

1. P a r t i c u l a t e s  w i t h  
ha1 f - 1  i ves >8 days 

U n i t  

1 2. Average r e 1  ease r a t e  
f o r  p e r i o d  I,uCi/sec 1 8.27E-5 I 1.46E- 1 3. Percen t  o f  a p p l i c a b l e  
l i m i t  I % MPC 1 4.55E-5 I 1.09E- 

I 

F i  r s t  
Q u a r t e r  

- -  1 4. Pe rcen t  E f f l u e n t  
C o n c e n t r a t i o n  L i m i t  I % E C L  I 2.11E-4 I 4.80E- 

Seconc 
Q u a r t e  

5. Gross a lpha  a c t i v i t y  C i <LLD <LLD 

I D. T r i t i u m  

2. Average r e l e a s e  r a t e  
f o r  p e r i o d  l,uCi/sec 1 2.93E+0 I 2.35E-t 

1. T o t a l  r e l e a s e  

1 3. Percen t  o f  a p p l i c a b l e  
l i m i t  I % MPC 1 6.96E-3 I 5.71E- 1 4. Pe rcen t  E f f l u e n t  
C o n c e n t r a t i o n  L i m i t  1 % ECL 1 1.39E-2 I 1.14E- 

C i 

(1) On 06/05/07, f o r  645 minutes t h e r e  were no p a r t i c u l a t e  and i o d i n e  samples taken f rom t h e  U3RT 
There was no dose impact t o  a member o f  t h e  p u b l i c  f rom t h i s  event which i s  documented i n  AR # 070 
(2) On 08/03/07,for approx imate ly  1400 minutes t h e r e  were no p a r t i c u l a t e  samples taken  f rom t h e  r a  
P r i o r  and subsequent samples were CMDA. There was no dose impact  t o  a member o f  t h e  p u b l i c  f rom t h  
(3) A U3 a i r  e j e c t o r  compensatory p a r t i c u l a t e  sample f rom 10/4/2007 t o  10/10/2007 was i n a d v e r t e n t l y  
a n a l y s i s  f o r  alpha, Sr-89/90. The sample a n a l y s i s  r e s u l t s  were cMOA. There was no dose impact t o  a 
AR # 071100477. 

REPORT (2007) 

2.28E+1 1.85E-t 

'870 due t o  a t r i p p e d  GFIC. P r i o r  and subsequent samples were <MDA. 
10216. 
i a t i o n  mon i to r  a t  t h e  South Yard F a c i l i t y  due t o  a t r i p p e d  breaker .  
j event  which i s  documented i n  AR # 070800254. 
l i sca rded  p r i o r  t o  use i n  t h e  October month ly  composite f o r  o f f - s i t e  
nember of t h e  p u b l i c  f rom t h i s  event  which i s  documented i n  

T h i r d  
Q u a r t e r  

F o u r t h  
Q u a r t e r  

Es t ima ted  
T o t a l  

E r r o r ,  % 
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TABLE 1C 

GASEOUS EFFLUENTS-GROUND LEVEL RELEASES 
CONTINUOUS MODE 

F i  r s t  Second T h i r d  F o u r t h  
Radi onuc l  i d e s  Re1 eased U n i t  Q u a r t e r  Q u a r t e r  Q u a r t e r  Q u a r t e r  

1. F i s s i o n  and a c t i v a t i o n  gases 
argon-41 C i 4.96E-2 3.09E+O 2.49E-1 1 .87Et0  
k r yp ton -85  C i <LLD <LLD 5.70E-2 5.18E-1 
krypton-85m C i cLLD <LLD <LLD cLLD 
k ryp ton -87  C i cLLD <LLD <LLD cLLD 
k r y p t o n - 8 8  C i cLLD cLLD <LLD <LLD 
xenon-13lm C i <LLD <LLD 5.78E-3 4.54E-1 
xenon- 133 C i 1.74E+1 1 . 7 3 E t l  1.45E+1 4.47E+1 
xenon- 133m C i cLLD cLLD c LLD 1.31E-2 
xenon-135 C i <LLD <LLD cLLD 3.03E-3 
xenon-l35m C i <LLD <LLD <LLD cLLD 
xenon-138 C i c LLD <LLD <LLD <LLD 
T o t a l  f o r  p e r i o d  C i 1.74E+1 2.04E+1 1.49E+1 4 . 7 6 E t l  

2. I o d i n e s  
i o d i n e - 1 3 1  C i 4.41E-6 2.05E-5 7.18E-5 2.03E-4 
i o d i  ne-132 C i cLLD <LLD cLLD 2.49E-4 
i o d i  ne-133 C i 5.40E-6 6.23E-6 3.42E-4 2.06E-4 
i o d i  ne-135 C i <LLD <LLD <LLD <LLD 
T o t a l  f o r  p e r i o d  C i 9.81E-6 2.68E-5 4.14E-4 6.58E-4 

LLD Lower L i m i t  of Detection; see Table ID. 
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TABLE 1 C  (Con t i  nued) 

GASEOUS EFFLUENTS-GROUND LEVEL RELEASES 
CONTINUOUS MODE 

F i r s t  I Second I T h i r d  I F o u r t h  I 
Radi onuc l  i d e s  Re1 eased I U n i t  I Q u a r t e r  I Q u a r t e r  I Q u a r t e r  I Q u a r t e r  

3. P a r t i c u l a t e s  
antimony-125 C i 1.94E-6 <LLD <LLD <LLD 
b a r i  urn-140 C i <LLD <LLD <LLD <LLD 
bromine-82 C i 2.73E-5 1.58E-4 3.97E-5 4.34E-5 
c e r i  urn-141 C i cLLD <LLD cLLD <LLD 
c e r i  um-144 C i cLLD <LLD c LLD <LLD 
c e s i  urn-134 C i <LLD <LLD c LLD cLLD 
c e s i  um-137 C i 1.69E-6 7.62E-6 <LLD 4.08E-6 
chromium-51 C i 1.11E-5 6.69E-6 <LLD <LLD 
coba l  t - 5 7  C i 2.03E-6 <LLD <LLD 1.00E-6 
coba l  t - 5 8  C i 4.32E-4 3.62E-5 3.83E-5 2.11E-4 
cobal  t - 6 0  C i 1.48E-4 3.36E-5 8.25E-5 4.63E-5 
i ron-59 C i 5.20E-6 <LLD cLLD <LLD 
1 anthanum-140 C i <LLD <LLD <LLD <LLD 
manganese-54 C i 1.52E-5 3.05E-5 1.06E-5 <LLD 
mol ybdenum-99 C i <LLD <LLD <LLD <LLD 
n i  o b i  urn-95 C i 2.03E-5 cLLD <LLD 5.80E-8 
s t ron t i um-89  C i <LLD <LLD <LLD cLLD 
s t r o n t i  um-90 C i cLLD <LLD cLLD cLLD 
z i nc-65 C i 4 L D  <LLD <LLD <LLD 
z i  r c o n i  urn-95 C i 5.88E-6 <LLD <LLD <LLD 

LLD Lower L i m i t  o f  D e t e c t i o n ;  see T a b l e  I D .  
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TABLE 1 C  (Cont inued) 

GASEOUS EFFLUENTS-GROUND LEVEL RELEASES 
BATCH MODE * 

LLD Lower Limit of Detection; see Table 1D. 

1. F i s s i o n  and a c t i v a t i o n  gases 

* Iodines and par t i cu la tes  a re  not analyzed pr io r  t o  re lease  via  batch mode. 

T h i r d  
Q u a r t e r  

Second 
Q u a r t e r  

Four th  
Q u a r t e r  

F i r s t  
Q u a r t e r  Radionucl i d e s  Re1 eased U n i t  

<LLD 
< LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 

<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
cLLD 
<LLD 
<LLD 
<LLD 

2. 42E+0 
<LLD 
<LLD 
<LLD 

3.00E-2 
1.37E-1 

<LLD 
<LLD 
<LLD 
<LLD 

2.59E+0 

7.44E- 1 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
CLLD 
<LLD 
<LLD 

7.44E-1 

krypton-85 
krypton-85m 
krypton-87 
krypton-88 
xenon- 13 l m  
xenon- 133 
xenon- 133m 
xenon-135 
xenon-135m 
xenon- 138 
T o t a l  f o r  p e r i o d  

C i 
C i 
C i 

. C i  
C i 
C i 
C i 
C i 
C i 
C i 
C i 
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TABLE 1D 

GASEOUS EFFLUENTS-LOWER L IMIT  OF DETECTION 
CONTINUOUS and BATCH MODE 

Con t i nuous  Mode B a t c h  Mode 
R a d i  onucl  i d e s  LLD ( u C i / c c )  LLD ( u C i / c c )  

2. I o d i n e s  
i o d i n e - 1 3 2  1.30E-9 N/A 
i o d i n e - 1 3 5  1.50E-10 N/A 

14. a l p h a  1.00E-11 N /A 
* Radionucl ide was >LLD in a l l  4 quarters. 
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TABLE 1 E  

GASEOUS EFFLUENTS-RADIATION DOSES AT THE SITE BOUNDARY 

A. Noble Gas 

1. Gamma A i r  Dose 

U n i t  

2. Percent A p p l i c a b l e  L i m i t  . 

T h i r d  
Q u a r t e r  

3. Beta A i r  Dose 

F o u r t h  
Q u a r t e r  

F i r s t  
Q u a r t e r  

4. Percent Appl i cabl  e L i m i t  

Second 
Q u a r t e r  

mrad 1.01E-3 5.30E-3 

% 1.01E-2 5.30E-2 

mrad 3.03E-3 4.30E-3 

B. T r i  t i  um, Iod ine ,  P a r t i  cu l  a tes  ( a t  t h e  neares t  r e c e p t o r )  

1. Organ Dose 

NOTE: Calculations performed in  accordance with t h e  ODCM u t i l i z i n g  t h e  h i s t o r i c a l  X/Q. 

2. Percent Appl i cab1 e L i m i t  % 1 2.47E-2 12.40E-2 1 3.28E-2 1 3.28E-2 
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TABLE 1F 

GASEOUS EFFLUENTS-BATCH RELEASE SUMMARY 

I\ 

12 month p e r i o d  

1. Number o f  b a t c h  re1  eases: 7 r e l e a s e s  

2.  T o t a l  t i m e  p e r i o d  f o r  b a t c h  r e l e a s e s :  2567 m i n u t e s  

3. Maximum t i m e  p e r i o d  f o r  a b a t c h  r e l e a s e :  518 m i n u t e s  

4. Average t i m e  p e r i o d  f o r  a  b a t c h  r e l e a s e :  367 m i n u t e s  

5. Minimum t i m e  p e r i o d  f o r  a b a t c h  r e l e a s e :  233 m i n u t e s  
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SECTION C .  LIQUID EFFLUENTS 

Tabl e  2A, "Liquid Effl uents-Summation of A1 1 Re1 eases ,"  provides a de ta i l ed  summary 
of 1 iquid ef f luents  re1 eased quar ter ly  in three  categories:  f i s s i o n  and ac t iva t ion  
products, t r i t ium,  and dissolved and entrained gases. Listed f o r  each of the  th ree  
categories are:  

(1) the to ta l  curies re1 eased 
(2) the  average di 1 uted concentration 
(3) the  percent of appl i  cab1 e 1 imit 
(4) the  estimated t o t a l  e r r o r  

I n  addit ion,  Table 2A l i s t s :  

(1) the  gross alpha rad ioac t iv i ty  
(2) the  volume of waste released (pr ior  t o  d i lu t ion)  
(3) the  volume of d i lu t ion  water 

The methodology used t o  ca lcu la te  the  percent of applicable 1 imi t  i s  presented in 
Section F of t h i s  report .  The methodology used t o  ca lcula te  the  estimated t o t a l  
e r r o r  in Tabl e  2A i s  presented in  Section G of t h i s  repor t .  

Table 2B, "Liquid Effluents ,"  provides the  systematic l i s t i n g  by radionuclide f o r  
the  quantity of radioact iv i ty  re1 eased in each category. The t o t a l  r a d i o a c t i v i t y  
of each radionucl ide released i s  1 i s t ed  f o r  each quar ter ly  period by both 
"continuous" and "batch" modes of re1 ease. 

Table 2C, "Liquid Effluents-Lower Limit of Detection," provides a l i s t i n g  of lower 
l imi t  of detection concentrations f o r  radionuclides not detected in Table 2B. 

Tabl e  Z D ,  "Liquid Effl uents-Radiation Doses a t  the  Liquid S i t e  Boundary," presents  
a  quarterly summary of doses a t  the  Liquid S i t e  Boundary f o r  t h i s  repor t  period. 

Tabl e  2E, "Liquid Effl uents-Batch Re1 ease Summary, " provides summary information 
regarding batch releases conducted during t h i s  report  period from San Onofre 
Nuclear Generating Stat ion Units 2 and 3. 
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TABLE 2A 

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES 

I A. F i s s i o n  and a c t i v a t i o n  p r o d u c t s  

c o n c e n t r a t i o n  d u r i n g  
p e r i o d  p C i  /ml 

I 

F o u r t h  
Q u a r t e r  U n i t  

Es t ima ted  
T o t a l  

E r r o r ,  % 
Second 

Q u a r t e r  
F i  r s t  

Q u a r t e r  

3. Percent  o f  a p p l i c a b l e  
l i m i t  

B. T r i t i u m  

T h i r d  
Q u a r t e r  

% MPC 

4. Percent  E f f l u e n t  
C o n c e n t r a t i o n  L i m i t  

I 1. T o t a l  r e l e a s e  I C i  I 9.18E+1 1 3.42E+2 

% ECL 

1 3. Percent  o f  a p p l i c a b l e  
1  i m i  t I % MPC 1 4.09E-3 I 1.50E-2 

2. Average d i l u t e d  
c o n c e n t r a t i o n  d u r i n g  
p e r i o d  

4. Percent  E f f l u e n t  
I C o n c e n t r a t i o n  L i m i t  I % ECL 1 1.23E-2 1 4.49E-2 

p C i  /ml 1.23E-7 4.49E-7 
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TABLE 2A (con t  i nued) 

LIQUID EFFLUENTS-SUMMATION OF ALL RELEASES 

I C. D i s s o l v e d  and e n t r a i n e d  gases'') 

U n i t  

I D. Gross a lpha  r a d i o a c t i v i t y  

I 

Second 
Q u a r t e r  

F i r s t  
Q u a r t e r  

1. T o t a l  r e l e a s e  
2. Average d i l u t e d  

c o n c e n t r a t i o n  d u r i n g  
p e r i o d  

3. Percent  o f  a p p l i c a b l e  
l i m i t  

4. Percent  E f f l u e n t  
C o n c e n t r a t i o n  L i m i t  

(ba tch  & cont inuous,  p r i o r  I t o  d i l u t i o n )  I l i t e r s  I 1.61E+7 1 1.44E+7 1 1.46E+7 1 9.17E+6 

T h i r d  
Q u a r t e r  

C i 

, u C i  / m l  

% MPC 

% ECL 

1. T o t a l  r e l e a s e  
E. Volume o f  waste r e l e a s e d  

F o u r t h  
Q u a r t e r  

9.11E-2 

1.22E- 10 

6.09E-5 

6.09E-5 

C i 

F. Volume o f  d i l u t i o n  wa te r  
used d u r i n g  p e r i o d  

Es t ima ted  
T o t a l  

E r r o r ,  % 

7.13E-3 

9.35E- 12 

4.68E-6 

4.68E-6 

<LLD 

1) On 01/01/07, t h e  month ly  d i s s o l v e d  and e n t r a i n e d  gas samples f o r  t h e  Turb ine  P l a n t  Sumps (TPS) were i n c o r r e c t l y  sampled and analyzed. S ince 1996, t h e r e  have been 
no de tec tab le  D&E gases i n  t h e  TPS. There was no dose impact  t o  a member o f  t h e  p u b l i c  f rom t h i s  event, which i s  documented i n  AR # 070600400 

1 i t e r s  

8.28E- 1 

1.08E-9 

5.39E-4 

5.39E-4 

<LLD 

7.48E+11 

3.81E+O 

6.22E-9 

3.11E-3 

3.11E-3 

<LLD 

7.63E+11 

<LLD 

7.68E+11 6.14E+l l  5.00E+O 
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TABLE 2B 

LIQUID EFFLUENTS 
CONTINUOUS MODE 

F i  r s t  Second T h i r d  F o u r t h  
Rad ionuc l  i d e s  Re1 eased U n i t  Q u a r t e r  Q u a r t e r  Q u a r t e r  Q u a r t e r  

1. F i s s i o n  and a c t i v a t i o n  p r o d u c t s  
b a r i  urn-140 C i <LLD <LLD <LLD <LLD 
c e r i  urn- 141 C i cLLD <LLD cLLD <LLD 
c e r i  urn-144 C i cLLD <LLD cLLD <LLD 
c e s i  urn-134 C i cLLD <LLD <LLD <LLD 
c e s i  urn-137 C i c LLD <LLD <LLD <LLD 
chromium-51 C i <LLD <LLD cLLD <LLD 
coba l  t - 5 8  C i <LLD <LLD <LLD cLLD 
coba l  t - 6 0  C i cLLD <LLD <LLD cLLD 
i o d i n e - 1 3 1  C i cLLD <LLD <LLD cLLD 
i ron-55 C i cLLD <LLD cLLD cLLD 
i ron-59 C i cLLD <LLD cLLD <LLD 
1 anthanurn-140 C i <LLD <LLD <LLD <LLD 
manganese-54 C i <LLD <LLD cLLD <LLD 
rnol ybdenurn-99 C i <LLD <LLD <LLD <LLD 
n i o b i  urn-95 C i cLLD <LLD <LLD <LLD 
s t r o n t i  urn-89 C i cLLD <LLD cLLD <LLD 
s t r o n t i  urn-90 C i <LLD <LLD cLLD <LLD 
t e c h n e t i  urn-99rn C i <LLD <LLD <LLD <LLD 
z i  nc-65 C i <LLD <LLD cLLD <LLD 
z i  r c o n i  urn-95 C i <LLD <LLD <LLD <LLD 
T o t a l  f o r  p e r i o d  C i <LLD <LLD cLLD <LLD 

2. D i s s o l v e d  and e n t r a i n e d  gases 
xenon-133 C i < LLD <LLD cLLD <LLD 
xenon-135 C i <LLD <LLD <LLD cLLD 
T o t a l  f o r  p e r i o d  C i <LLD <LLD <LLD <LLD 

LLD Lower L i m i t  o f  D e t e c t i o n ;  see T a b l e  2C. 
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TABLE 28 (Cont inued)  

LIQUID EFFLUENTS 
BATCH MODE 

F i r s t  Second T h i r d  F o u r t h  
Radionucl  i d e s  Re1 eased U n i t  Q u a r t e r  Q u a r t e r  Q u a r t e r  Q u a r t e r  

1. F i s s i o n  and a c t i v a t i o n  p r o d u c t s  
ant imony-124 C i 3.74E-4 <LLD <LLD <LLD 
a n t  imony-125 C i 1.38E-3 1.03E-3 6.01E-4 5.53E-3 
bar ium-  140 C i <LLD <LLD <LLD <LLD 
cer ium-  141 C i <LLD <LLD <LLD <LLD 
c e r i  um-144 C i <LLD <LLD <LLD <LLD 
c e s i  um-134 C i 3.14E-5 5.89E-5 7.46E-6 1.37E-4 
cesium- 137 C i 5.47E-4 5.13E-4 2.96E-4 1.93E-3 
chromi um-51 C i 1.28E-3 <LLD 1.19E-4 5.57E-4 
cobal  t - 5 7  C i <LLD 4.35E-6 <LLD <LLD 
cobal  t - 5 8  C i 2.16E-3 5.63E-4 2.12E-3 6.46E-3 
cobal  t -60 C i 1.14E-3 1.16E-3 1.02E-3 3.97E-3 
i odine-131 C i <LLD <LLD <LLD <LLD 
i ron-55 C i 5.31E-3 6.75E-3 2.09E-3 2.05E-3 
i ron-59 C i 2.42E-4 <LLD <LLD 6.47E-4 
1 anthanum-140 C i cLLD <LLD <LLD <LLD 
manganese-54 C i 2.48E-4 2.14E-4 1.26E-4 6.68E-4 
mol ybdenum-99 C i <LLD <LLD <LLD <LLD 
niobium-95 C i 7.00E-4 2.00E-4 2.67E-4 7.11E-4 
n i  o b i  um-97 C i <LLD <LLD 5.80E-6 <LLD 

' s i l v e r - l l O m  C i 1.42E-4 1.31E-4 1.78E-4 1.88E-4 
s t r o n t  i um-89 C i <LLD <LLD <LLD <LLD 
s t r o n t i  um-90 C i cLLD <LLD <LLD <LLD 
technetium-99m C i <LLD <LLD <LLD <LLD 
t i n - 1 1 3  C i 3.16E-5 1.50E-5 3.45E-6 <LLD 
z i  nc-65 C i <LLD <LLD <LLD <LLD 
z i  r c o n i  um-95 C i 4.43E-4 9.28E-5 2.23E-4 4.12E-4 
T o t a l  f o r  p e r i o d  C i 1.40E-2 1.07E-2 7.07E-3 2.33E-2 

2. D i s s o l v e d  and e n t r a i n e d  gases 
kryp ton-85 C i 8.00E-2 5.02E-3 7.71E-2 3.69E-1 
xenon-13lm C i <LLD <LLD 3.14E-2 1.15E-1 
xenon-133 C i 1.11E-2 2.11E-3 7.19E-1 3.33E+0 
xenon-133111 C i <LLD <LLD 4.67E-4 7.74E-4 
xenon-135 C i <LLD <LLD <LLD <LLD 
T o t a l  f o r  p e r i o d  C i 9.11E-2 7.13E-3 8.28E-1 3.81E+O 

LLD Lower L i m i t  o f  D e t e c t i o n ;  see Tab le  2C. 
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TABLE 2C 

L IQUID EFFLUENTS-LOWER LIMIT OF DETECTION 

LLD (,uCi/rnl) 
B a t c h  Mode Radi onuc l  i d e s  

LLD (,uCi/ml) 
Con t i nuous  Mode 

2.70E-7 
2.50E-7 
4.30E-8 
1.90E-7 

* 
* 

3.20E-7 
2.40E-8 

* 
J: 

4.60E-8 
* 

1.60E-7 
2.00E-7 

JC 

2.80E-8 * 
1.60E-7 
5.00E-8 
5.00E-8 
2.90E-8 
5.70E-8 
1.80E-7 

* 

1. F i s s i o n  and a c t i v a t i o n  p r o d u c t s  
a n t  imony-124 
b a r i  urn-140 
c e r i  urn-141 
c e r i  urn-144 
c e s i  urn-134 
c e s i  urn-137 
chrorni urn-51 
coba l  t - 5 7  
coba l  t - 5 8  
coba l  t - 6 0  
i o d i n e - 1 3 1  
i ron-55 
i ron-59 
1 anthanurn-140 
manganese-54 
mol ybdenum-99 
n i  o b i  urn-95 
n iob ium-97 
s t r o n t  i urn-89 
s t r o n t i u m - 9 0  
t e c h n e t i  urn-99m 
t i n -113m 
z i  nc-65 
z i  r c o n i  urn-95 

2. D i s s o l v e d  and e n t r a i n e d  gases 
xenon-13lrn 
xenon- 133m 
xenon-135 

* Radionucl ide  was >LLD in a1 1 4 quarters.  

-26- 

N/A 
3.10E-7 
4.60E-8 
1.90E-7 
8.00E-8 
6.80E-8 
3.50E-7 

N/A 
7.30E-8 
l . l O E - 7  
6.10E-8 
1.00E-6 
1.70E-7 
6.10E-7 
7.20E-8 
6.10E-8 
7.30E-8 
l . l O E - 6  
5.00E-8 
5.00E-8 
6.20E-8 

N /A 
1.80E-7 
1.20E-7 

3. g r o s s  a l p h a  

N/A 
N /A 

9.40E-8 

3.20E-6 
7.30E-7 
9.40E-8 

1.00E-7 1.00E-7 
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TABLE 2D 

LIQUID EFFLUENTS-RADIATION DOSES AT THE LIQUID SITE BOUNDARY 

F i  r s t  I u n i t  I Q u a r t e r  

1. To ta l  body dose mrem 5.93E-4 

2. Percent  Appl i c a b l  e L i m i t  % 1 1.98E-2 

1. L i m i t i n g  organ dose 

2. Percent  Appl i cab1 e L i m i t  

3 .  L i m i t i n s  orqan f o r  p e r i o d  

Second 
~ u a r t e r  

mrem 

% 

2.15E-3 

2.15E-2 

G I I L L I  

T h i r d  
Q u a r t e r  

F o u r t h  
Q u a r t e r  

1.99E-3 

1.99E-2 

G I I L L I  

6.60E-3 

6.60E-2 

G I I L L I  
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TABLE 2E 

LIQUID EFFLUENTS-BATCH RELEASE SUMMARY 

12 month p e r i o d  

1. Number o f  ba tch  r e l e a s e s :  202 r e l e a s e s  

2. T o t a l  t i m e  p e r i o d  f o r  b a t c h  r e l e a s e s :  29363 m i n u t e s  

3. Maximum t i m e  p e r i o d  f o r  a  b a t c h  r e l e a s e :  455 m i n u t e s  

4. Average t i m e  p e r i o d  f o r  a  b a t c h  r e l e a s e :  145 m i n u t e s  

5 .  Minimum t i m e  p e r i o d  f o r  a  b a t c h  r e l e a s e :  1 m i n u t e  

6. Average s a l t w a t e r  f l  ow d u r i n g  b a t c h  r e 1  eases : 731000 gpm 
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S E C T I O N  D. PREVIOUS R A D I O A C T I V E  EFFLUENT RELEASE REPORT ADDENDUM 

None. 
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SECTION E. RADWASTE SHIPMENTS 

TABLE 3 

SOLID WASTE AND IRRADIATED FUEL SHIPMENT 

A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not  I r r a d i a t e d  Fue l )  

1. Type o f  waste 

a. Spent r e s i n s ,  f i l t e r  s l udges  * 

b. Dry a c t i v e  waste  (DAW), 
compactabl e  and 
non-compactabl e  * 

c.  I r r a d i a t e d  components 

d. Other :  F i l t e r s  

1 12 month I Es t ima ted  t o t a l  
U n i t  p e r i o d  e r r o r  (%) 

-- 

Note: T o t a l  c u r i e  c o n t e n t  es t imated .  

* M a t e r i a l  packaged 
I P - 1  o f  v a r i o u s  
c o n t a i n e r s  and sh 

N/A No shipment made. 

i n  c o n t a i n e r s  t h a t  meet t h e  General Design r e q u i r e m e n t s  and/or  USA Type 
s i z e s .  The s p e n t  r e s i n  c o n t a i n e r s  were packaged i n  h i g h  i n t e g r i t y  

i p p e d  i n  Type A  casks.  
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2. E s t i m a t e  o f  major  n u c l i d e  c o m p o s i t i o n  (Spent  Resin)  

an t imony-  124 % 3.00E-4 
antimony-125 % 1.31E-1 

c e r i  um-144 % 
c e s i  um-134 % 
c e s i  um-137 % 8.09E+O 
coba l  t - 5 7  % 3.05E-2 
coba l  t - 5 8  % 4.00E-3 
coba l  t - 6 0  % 4.56E+0 
c u r i  um-2431244 % 1.00E-4 

- - 

niob ium-94 % 3.00E-4 
p l  u t o n i  urn-238 % 1.00E-4 
p l  u t o n i  urn-241 % 5.00E-4 
s t r o n t i u m - 8 9  % 1.00E-4 
s t r o n t i  um-90 % 3.07E-2 

1 t e c h n e t i  um-99 
t r i t i u m  % 2.58E-2 I 
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2. Estimate of major nuclide composition (DAW) 
I I 

- - - . . . . - - 

cobal t-60 

b. arneri ci um-241 
antimony-124 
antimony-125 
carbon-14 
ceri urn-144 
cesi urn-134 
cesium-137 
chromi urn-51 
cobal t-57 
cobal t-58 

% 
% 
% 
% 
% 
% 
% 
% 
% 
% 

curi um-2431244 
i rnn-55 

3.20E-3 
3.00E-3 
7.32E-1 
9.75E-1 
2.84E- 1 
2.16E+0 
8.46E+0 
8.05E-1 
7.67E-2 
5.65E+0 

. . - . . - - 
i ron-59 
manganese-54 
nickel -63 
niobium-94 
niobium-95 
pl utonium-238 
pl utoni urn-2391240 
pl utoni urn-241 
strontium-89 
stronti urn-90 
technet i urn-99 
tri ti urn 
zi rconi urn-95 

% 
% 

c. not applicable 

d. not applicable 

2.00E-4 
2.12E+l 

% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 

2.73E-1 
l.OOE+O 
5.18E+l 
9.00E-4 
2.18E-1 
1.40E-3 
1.80E-3 
3.00E-4 
1.20E-3 
4.60E-2 
2.96E-1 
2.27E-2 
1 ;07E-1 

% 

% 

N/A 

N/A 
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A. SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not  I r r a d i a t e d  F u e l )  

3 .  So l  i d  Waste D i s p o s i t i o n  

H i  t t m a n  T r a n s p o r t  I T r u c k / F l  a t b e d  T r a i  1  e r  I EnergySo l  u t i o n s ,  UT 

Number o f  Shipments Mode o f  T r a n s p o r t a t i o n  

-- 

22 * 

* SONGS maintains c o n t r a c t s  with vendors (Studsvi k and EnergySol u t i o n s ,  formerly known a s  

D e s t i n a t i o n  

H i  t t m a n  T r a n s p o r t  
T r u c k / F l  a t b e d  T r a i  1  e r  

Duratek) t h a t  provide volume reduct ion s e r v i c e s .  The processed volume was shipped from t h e  
vendor ' s  f a c i l i t y  t o  EnergySolutions i n  C l ive ,  UT and Barnwell using 60 shipments.  Those 60 
shipments included waste from o the r  gene ra to r s .  SCE's waste volume was a f r a c t i o n  of t h e  t o t a l  
waste volume of these  shipments. 

Hi tman T r a n s p o r t  
T r u c k / F l  a t b e d  T r a i  1  e r  

S t u d s v i  k /  
EnergySo l  u t i  ons, UT 

and B a r n w e l l  

IRRADIATED FUEL SHIPMENTS (Di  s p o s i  t i  on)  

EnergySol  u t i  ons Du ra tek ,  TN/ 
EnergySo l  u t i  ons, UT 

None I No sh ipmen ts  were made I I 
DEWATERING 

D e s t i n a t i o n  Number o f  Shipments Mode o f  T r a n s p o r t a t i o n  

I None I N/A I 
Number o f  C o n t a i n e r s  S o l i d i f i c a t i o n  Agent  
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SECTION F. APPLICABLE LIMITS 

Gaseous E f f l u e n t s  - Apul i cab1 e L i m i t s  

The p e r c e n t  o f  A p p l i c a b l e  L i m i t s ,  t a b u l a t e d  i n  S e c t i o n s  A, B, C, and D o f  T a b l e  l A ,  
were c a l c u l a t e d  u s i n g  t h e  f o l  l o w i n g  e q u a t i o n :  

% Appl i c a b l e  L i m i t  - - 

where : 

O MPCm 

where: 

% ECL 

where: 

CL f f  

where: 

Re1 Rate  - - 

n  

MPC, 

Re1 Rate 

t o t a l  c u r i e s  r e l e a s e d  i n  each c a t e g o r y  and each q u a r t e r ,  
d i v i d e d  b y  t h e  seconds i n  a  q u a r t e r ;  t h e  v a l u e  i n  S e c t i o n s  
A.2, B.2, C.2 and D.2 o f  Tab le  lA,  p C i / s e c .  

4.80E-6 sec/m3; t h e  annual average a t m o s p h e r i c  d i s p e r s i o n  
d e f i n e d  i n  t h e  ODCM. 

f r a c t i o n a l  abundance o f  t h e  ith r a d i o n u c l  i de o b t a i n e d  by 
d i v i d i n g  t h e  a c t i v i t y  ( c u r i e s )  f o r  each r a d i o n u c l  i d e ,  Cis by 
t h e  sum o f  a l l  t h e  i s o t o p i c  a c t i v i t y ,  C,. 

t o t a l  number o f  r a d i o n u c l  i d e s  i d e n t i f i e d  

Maximum P e r m i s s i b l e  C o n c e n t r a t i o n  (MPC) o f  t h e  ith 
r a d i  onuc l  i d e  f r o m  10 CFR 20 (20.1-20.602), Append ix  By  Tab1 e  
11, Column 1. 

t o t a l  c u r i e s  r e l e a s e d  i n  each c a t e g o r y  and each q u a r t e r ,  
d i v i d e d  b y  t h e  seconds i n  a  q u a r t e r ;  t h e  v a l u e  i n  S e c t i o n s  
A.2, B.2, C.2 and D.2 o f  Tab le  lA ,  p C i / s e c .  

4.80E-6 sec/m3; t h e  annual average a t m o s p h e r i c  d i s p e r s i o n  
d e f i n e d  i n  t h e  ODCM. 

F i g ECLi 
f r a c t i o n a l  abundance o f  t h e  i th r a d i  o n u c l  i de o b t a i n e d  by  
d i v i d i n g  t h e  a c t i v i t y  ( c u r i e s )  f o r  each r a d i o n u c l  i d e ,  Cis 
by  t h e  sum o f  a l l  t h e  i s o t o p i c  a c t i v i t y ,  C,. 

t o t a l  number o f  r a d i o n u c l  i d e s  i d e n t i f i e d  

E f f l u e n t  C o n c e n t r a t i o n  L i m i t  (ECL) o f  t h e  ith r a d i o n u c l  i d e  
f r o m  10 CFR 20 (20.1001-20.2402), Append ix  B, Tab le  2, 
Column 1. 
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Liquid E f f l u e n t s  - A p p l i c a b l e  L imi t s  

The p e r c e n t  of A p p l i c a b l e  L i m i t s ,  t a b u l a t e d  i n  S e c t i o n s  A ,  B, and C o f  T a b l e  2A, were  
c a l c u l a t e d  u s i n g  t h e  f o l l  owing e q u a t i o n s :  

. % Appl icabl e Limit - - 

where: Dil Conc - - 

(Dil Conc) (100) 
M K f f  

t o t a l  c u r i e s  r e l eased  i n  each ca tegory  and each q u a r t e r  
divided by the  t o t a l  volume re leased (sum of  Sec t ions  E and 
F i n  Table 2A); t h e  value in  Sect ions  A.2, B.2, and C.2 of 
Tabl e 2A, yCi/ml . 

" MPCeff 

where: F, 

% ECL 

where: Dil Conc 

" ECLeff 

where: F, 

f r a c t i o n a l  abundance of t h e  i th  r ad ionuc l ide  obta ined by 
d iv id ing  t h e  a c t i v i t y  ( c u r i e s )  f o r  each radionucl i d e ,  C i a  by 
t h e  sum of a l l  t h e  i s o t o p i c  a c t i v i t y ,  C,. 

t o t a l  number of radionucl ides  i d e n t i f i e d  

Maximum Permi s s i  bl e Concentrati on (MPC) of t h e  i  t h  

radionucl ide  from 10 C F R  20 (20.1-20.602), Appendix B ,  Tabl e 
11, Column 2. 

(Dil Conc) (100) 
E k f f  

t o t a l  c u r i e s  re leased in  each ca tegory  and each q u a r t e r  
divided by t h e  t o t a l  volume re leased (sum of Sec t ions  E and 
F i n  Table 2A); t h e  value i n  Sections A.2, 8.2, and C.2 of 
Table 2A, pCi/ml. 

f r a c t i o n a l  abundance of  t h e  i th  radionucl i  de obta ined by 
dividing the  a c t i v i t y  ( cu r i e s )  f o r  each radi  onucl i  de, C,, 
by t h e  sum of a l l  t h e  i s o t o p i c  a c t i v i t y ,  C,. 

t o t a l  number of radi  onucl ides  i d e n t i f i e d  

Eff luent  Concentration Limit (ECL) of t h e  i t h  radi  onucl i  de 
from 10 CFR 20 (20.1001-20.2402), Appendix B ,  Table 2, 
Col umn 2 .  
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SECTION G .  ESTIMATION O F  ERROR 

Estimations of the er ror  in reported values of gaseous and 1 iquid e f f luen t s  re leases  
have been made. 

Sources of e r ro r  fo r  gaseous eff luents  - batch releases are:  

(1) tank volumes 
( 2 )  sampling 
(3) counting 
(4) cal i  bration 

Sources of er ror  fo r  gaseous eff luents  - continuous releases are:  

(1) fan flow r a t e  
(2) sampling 
(3) counting 
(4), cal i  bration 
(5) di f fe ren t i  a1 pressure drop 

Sources of e r ro r  fo r  l  iquid eff luents  - batch releases are:  

(1) tank volumes 
(2) sampling 
(3) counting 
(4) cal i  bration 

Sources of e r ro r  fo r  l  iquid eff luents  - continuous releases are:  

(1) di lut ion flow ra te  
( 2 )  sampling 
(3) counting 
(4) cal i  brat i  on 

These sources of er ror  a r e  independent, and thus, the  to ta l  e r ro r  i s  calculated 
according t o  the fol 1 owing formul a: 

Total Error 

where: - 
oi - Error associated with each component. 
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SECTION H .  10 CFR 50 APPENDIX I REOUIREMENTS 

Table 1 in Section H presents the  quar ter ly  and annual maximum dose t o  an individual .  
Six different  categories are  presented: 

(1) Liquid Effluents - Whole Body 
(2) Liquid Effluents - Organ 
(3) Airborne Effluents - Tri t i um, Iodi nes and Parti cul a tes  
(4)  Noble Gases - Gamma 
(5) Noble Gases - Beta 
(6)'Direct Radiation 

The doses for  categories 1 and 2 were calculated using the methodology of the ODCM; 
these data are  also presented in Table 2D. Categories 3, 4,  and 5 were calculated 
u t i  1 izing RETDAS (Radioactive Effl uent Tracking and Dose Assessment Software), 
Regulatory Guide 1.109 method01 ogy, and concurrent meteor01 ogy. Tab1 e 1E of gaseous 
effluents previously presented, however, l i s t s  data s imi lar  t o  categories 3, 4 and 5 
using methods described in the  ODCM and the  historical  meteorology (X/Q) . Category 6 
presents d i rect  dose data measured by TLD dosimeters. Each portion of each category 
i s  footnoted t o  br ief ly  describe each maximum individual dose presented. 

For members of the  public, per the  ODCM, who may a t  times be within the  s i t e  boundary1, 
the  occupancy of the individual will be su f f i c ien t ly  low t o  compensate f o r  any increase 
in the atmospheric diffusion fac to r  above t ha t  f o r  the s i t e  boundary. For members of 
the  pub1 i c  who traverse the s i t e  boundary via highway 1-5, the  residency time shall  be 
considered negligible and hence the dose "0" .  

Table 2 in Section H presents the  percent of Applicable Limits f o r  each dose presented 
in Table 1.  

ODCM F igures  1-2 & 2 - 2 .  
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TABLE 1 
Dose * ( m i l l i r e m s )  

F i r s t  
Q u a r t e r  

1) 

Second 
Q u a r t e r  Year SOURCE 

LIQUID EFFLUENTS 

Who1 e Body 

Organ 

AIRBORNE EFFLUENTS 

T r i  t i  um, Iod ines ,  
and P a r t i c u l a t e s  

NOBLE GASES ** 

Gamma 

Be ta  

DIRECT RADIATION 
I I L 

The numbered f o o t n o t e s  below b r i e f l y  e x p l a i n  how each maximum dose was c a l c u l  a t (  
organ and t h e  predominant  pathway (s) . 

, i n c l u d i n g  

** Noble gas doses due t o  a i r b o r n e  e f f l u e n t  a r e  i n  u n i t s  o f  mrad, r e f l e c t i n g  t h e  a i r  dose. 

1. T h i s  v a l u e  was c a l c u l a t e d  u s i n g  t h e  methodo logy  . o f  t h e  ODCM. 

2. T h i s  v a l u e  was c a l c u l a t e d  u s i n g  t h e  methodo logy  o f  t h e  ODCM. 

3. T h i s  v a l u e  was c a l c u l a t e d  u s i n g  t h e  methodo logy  o f  t h e  ODCM. 

4. T h i s  v a l u e  was c a l c u l a t e d  u s i n g  t h e  methodo logy  o f  t h e  ODCM. 

5. T h i s  v a l u e  was c a l c u l a t e d  u s i n g  t h e  methodo logy  o f  t h e  ODCM. 

6 .  T h i s  v a l u e  was c a l c u l a t e d  u s i n g  t h e  methodo logy  o f  t h e  ODCM; t h e  G I - L L I  r e c e i v e d  t h e  maximum dose 
p r i m a r i l y  by t h e  s a l t w a t e r  f i s h  pathway. 

7.  T h i s  v a l u e  was c a l c u l a t e d  u s i n g  t h e  methodo logy  o f  t h e  ODCM; t h e  G I - L L I  r e c e i v e d  t h e  maximum dose 
p r i m a r i l y  by t h e  s a l t w a t e r  f i s h  pathway. 
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8. This value was ca lcula ted  using t h e  methodology of t h e  ODCM; the  GI-LLI received t h e  maximum dose 
pr imar i ly  by the  sa l twa te r  f i s h  pathway. 

9. This value was ca lcula ted  using t h e  methodology of t h e  O D C M ;  the  GI-LLI received t h e  maximum dose 
pr imar i ly  by the  sa l twa te r  f i s h  pathway. 

10. This value was ca lcula ted  using t h e  methodology of t h e  ODCM; the  GI-LLI received t h e  maximum dose 
pr imar i ly  by the  sa l twa te r  f i s h  pathway. 

11. The maximum organ dose was t o  a  c h i l d ' s  GI-LLI and was located i n  t h e  N N W  s e c t o r .  This was 
ca l  cul a ted  using t h e  assumptions of USNRC Regulatory Guide 1.109. 

12. The maximum organ dose was t o  a  chi 1  dl s  1  i v e r  and was located in t h e  N N W  s e c t o r  This was ca lcu la t ed  
using t h e  assumptions of USNRC Regulatory Guide 1.109. 

13. The maximum organ dose was t o  a  c h i l d ' s  t hy ro id  and was located i n  t h e  N N W  s e c t o r  This was 
ca l  cul ated using t h e  assumptions of USNRC Regulatory Guide 1.109. 

14. The maximum organ dose was t o  a  c h i l d ' s  t hy ro id  and was located  i n  t h e  N N W  s e c t o r .  This was 
ca l  cul a ted  using t h e  assumptions of USNRC Regulatory Guide 1.109. 

15. The maximum organ dose was t o  a  c h i l d ' s  t hy ro id  and was located i n  t h e  N N W  s e c t o r  This was 
ca lcu la t ed  using t h e  assumptions of USNRC Regulatory Guide 1.109. 

16. The maximum a i r  dose f o r  gamma rad ia t ion  was loca ted  i n  the  N N E  s e c t o r ,  a t  t h e  exclus ion a rea  
boundary, and ca lcula ted  using t h e  assumptions of t h e  USNRC Regulatory Guide 1.109. 

17. The maximum a i r  dose f o r  gamma r a d i a t i o n  was loca ted  in  the  N N E  s e c t o r ,  a t  t h e  exclus ion a r e a  
boundary, and ca lcula ted  using t h e  assumptions of t h e  USNRC Regul a t o r y  Guide 1.109. 

18. The maximum a i r  dose f o r  gamma r a d i a t i o n  was loca ted  i n  t h e  N N E  s e c t o r ,  a t  t h e  exclus ion a rea  
boundary, and cal cul ated using t h e  assumptions of t h e  USNRC Regulatory Guide 1.109. 

19. The maximum a i r  dose f o r  gamma r a d i a t i o n  was loca ted  in  the  N N E  s e c t o r ,  a t  t h e  exclusion a rea  
boundary, and ca lcula ted  using the  assumptions of t h e  USNRC Regulatory Guide 1.109. 

20. The maximum a i r  dose f o r  gamma r a d i a t i o n  was loca ted  in  t h e  N N E  s e c t o r ,  a t  t h e  exclus ion a rea  
boundary, and ca lcula ted  using the  assumptions of t h e  USNRC Regulatory Guide 1.109. 

21. The maximum a i r  dose f o r  beta r ad ia t ion  was loca ted  in  t h e  N N E  s e c t o r ,  a t  t h e  exclus ion a rea  
boundary, and ca lcula ted  using the  assumptions of t h e  USNRC Regulatory Guide 1.109. 

22. The maximum a i r  dose f o r  beta  r ad ia t ion  was loca ted  in  t h e  N N E  s e c t o r ,  a t  t h e  exclus ion a rea  
boundary, and ca lcula ted  using the  assumptions of t h e  USNRC Regulatory Guide 1.109. 

23. The maximum a i r  
boundary, and ca 

24. The maximum a i r  
boundary, and ca 

25. The maximum a i r  

dose f o r  beta r ad ia t ion  was loca ted  in  the  N N E  s e c t o r ,  a t  t h e  exclus ion a rea  
cul ated using the  assumptions of t h e  USNRC Regulatory Guide 1.109. 

dose f o r  beta  r ad ia t ion  was loca ted  in  t h e  NNE s e c t o r ,  a t  t h e  exclus ion a rea  
culated using t h e  assumptions of t h e  USNRC Regulatory Guide 1.109. 

dose f o r  beta r ad ia t ion  was loca ted  in  t h e  N N E  s e c t o r ,  a t  t h e  exclus ion a rea  
boundary, and ca lcula ted  using t h e  assumptions of t h e  USNRC Regulatory Guide 1.109. 

-39- 
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26. Measurements were made using TLD dosimeters;  va lues  a r e  presented as s i t e  wide dose and a r e  prorated 
t o  300 hours per  year ;  highest  dose was measured a t  t h e  S i t e  Boundary i n  t h e  WSW s e c t o r .  

27. Measurements were made using TLD dosimeters;  va lues  a r e  presented as s i t e  wide dose and a r e  prorated 
t o  300 hours pe r  year ;  h ighes t  dose was measured a t  t h e  S i t e  Boundary i n  t h e  WSW s e c t o r .  

28. Measurements were made using TLD dosimeters;  va lues  a r e  presented as s i t e  wide dose and a r e  prorated 
t o  300 hours pe r  year ;  highest  dose was measured a t  t h e  S i t e  Boundary i n  t h e  S s e c t o r .  

29. Measurements were made using TLD dosimeters;  va lues  a r e  presented as s i t e  wide dose and a r e  prorated 
t o  300 hours pe r  year ;  highest  dose was measured a t  t h e  S i t e  Boundary i n  t h e  S s e c t o r .  

30. Measurements were made using TLD dosimeters;  va lues  a r e  presented as s i t e  wide dose and a r e  prorated 
t o  300 hours per  year ;  highest  dose was measured a t  t h e  S i t e  Boundary i n  t h e  WSW s e c t o r .  

TABLE 2 

SOURCE 

LIQUID EFFLUENTS 

Who1 e Body 

Organ 

I AIRBORNE EFFLUENTS 

T r i  t i  urn, I o d i  nes, 
and P a r t i  c u l  a t e s  

NOBLE GASES 

Gamma 

NOTE: Direct  Radiation i s  not 

Percen t  Appl i cab1 e 

;peci f i  cal  l y  addressed i n  t h e  Applicable Limits.  

L i m i t  

F o u r t h  
Q u a r t e r  

7.87E-2 

6.60E-2 

9.01E-2 

2.21E-1 

1.74E-1 

Year 

8.05E-2 

6.73E-2 

9.84E-2 

2.00E-1 

1.53-1 

T h i r d  
Q u a r t e r  

3.03E-2 

1.99E-2 

3.84E-2 

2.55E-2 

2.39E-2 

F i  r s t  
Q u a r t e r  

1.98E-2 

2.72E-2 

4.46E-2 

4.06E-2 

6.20E-2 

Second 
Q u a r t e r  

3.22E-2 

2.15E-2 

2.45E-2 

1.13E-1 

4.52E-2 



ANNUAL RADIOACTIVE RELEASE REPORT (2007 

S.O.N.G.S. 2 and 3 

SECTION I. CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL 

S0123-ODCM, R e v i s i o n  0 t o  t h e  SONGS O f f s i t e  Dose C a l c u l a t i o n  Manual (ODCM), 
supercedes b o t h  t h e  Sol-ODCM and t h e  S023-ODCM. The t e c h n i c a l  r e q u i r e m e n t s  p r e v i o u s l y  
1 ocated i n  t h e  U n i t  2&3 ODCM a r e  m a i n t a i n e d  w i t h  t h i s  r e v i s i o n .  S tandard  r e f o r m a t t i n g  
f o r  t i t l e s ,  f o o t e r s ,  page numbers and renumber ing  o f  equa t i ons  has been pe r fo rmed .  

T h i s  v e r s i o n  accompl i s h e s  t h e s e  i tems: 

Pu ts  a l l  SONGS ODCM requ i remen ts  r e m a i n i n g  i n  t h e  Sol-ODCM and i n  t h e  
S023-ODCM i n t o  S0123-ODCM, r e v i  s i  on 0, 
C l a r i f i e s  i n  T a b l e  4 -1  and 4-2 t h a t  o n l y  U n i t  2 p l a n t  computer  sys tem (PCS) 
i s  r e q u i r e d  f o r  t h e  a la rm f e a t u r e ,  
I n c o r p o r a t e s  t h e  changes f rom t h e  2005-2006 Land Use Census (LUC) f r o m  t h e  
Memorandum f r o m  J.W. S c o t t  t o  D.  D i ck ,  2006 Dose Parameters f o r  SONGS U n i t  1 
and U n i t s  213, da ted  February  7,2007 and moved a l l  Ri  t a b l e s  t o  A t tachmen t  A, 
F i g u r e  4-5 now d e p i c t s  a l l  l i q u i d  r e l e a s e  p o i n t s  i n c l u d i n g  t h e  n o r t h  
i n d u s t r i a l  a r e a  (NIA) y a r d  d r a i n  sump (YDS) and changed t h e  t i t l e  t h r o u g h o u t  
t o  NIA. 

Three Eff luent/ODCM Screens (EOE) have been pe r fo rmed  f o r  t h i s  change, and a r e  
documented i n  AR# 061200665. No 50.59 o r  EOE r e v i e w s  were r e q u i r e d  o r  pe r fo rmed  f o r  
e d i  t o r i  a1 changes. 

None o f  t h e  changes impac t  t h e  accuracy  o r  r e 1  i a b i l  i t y  o f  e f f l u e n t  dose o r  s e t p o i n t  
c a l c u l a t i o n s .  The l e v e l  o f  r a d i o a c t i v e  e f f l u e n t  c o n t r o l  r e q u i r e d  by  10CFR20, 40CFR190, 
10CFR50.36a and Appendix I t o  10CFR50 w i l l  be m a i n t a i n e d .  

S i n c e  t h i s  i s  Rev 0, no change ba rs  a r e  i n c l u d e d .  However, t h e  f o l l o w i n g  t a b l e  
i d e n t i f i e s  t h e  i n s t a n c e s  i n  wh ich  i n f o r m a t i o n  f r o m  t h e  p reced ing  U n i t  1 o r  U n i t  2&3 
ODCM were modi f i ed . 

4-8 I C o r r e c t e d  p rocedure  number t o  S0123-XXIX-2.10 I 

Page # 

1-22 

4-3 

4-7 

Change 

Changed e q u a t i o n  number f r o m  1-16 t o  1-15 and t h e  r e f e r e n c e  i n  t h e  
NOTE t o  e q u a t i o n  1-15 

Added " U n i t  2 "  t o  i t e m  4 i n  T a b l e  4-1.  

Added " U n i t  2 "  t o  i t e m  4 i n  T a b l e  4-2. 

4-10 

4-11 

Renumbered t h e  f o o t n o t e s  

Renumbered t h e  s e c t i o n s  and s p e c i f i e d  t h e  a c t i o n  whe the r  4 1  a o r  b 

1 - 1 
(APP A) 

1-5 

Revised R i  va lues  p e r  LUC 

Revised R i  va lues  and changed name o f  pathway p e r  LUC 
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I Revised R i  v a l u e s  p e r  LUC 
- -  

1-12 Revised R i  v a l u e s  and changed name o f  pathway p e r  LUC 

1-13 Revised R i  v a l u e s  p e r  LUC 

I Revised R i  v a l u e s  p e r  LUC 

I Revised R i  v a l u e s  p e r  LUC 
-- -- - -- - 

1-17 Revised R i  v a l u e s  p e r  LUC 

1-19 Revised R i  v a l u e s  p e r  LUC 

I Revised R i  v a l  ues p e r  LUC 

1-22 De le ted  R i  t a b 1  e  p e r  LUC 

3 - 1  Revised R i  v a l u e s  p e r  LUC 

3-2 Revised R i  v a l u e s  p e r  LUC 

I Revised R i  v a l u e s  p e r  LUC 

3-9 Revised R i  v a l u e s  p e r  LUC 

3-10 Revised R i  v a l u e s  p e r  LUC 

3-11 Revised R i  v a l u e s  p e r  LUC 

3-12 I Revised R i  v a l u e s  p e r  LUC 

3-14 Revised R i  v a l u e s  p e r  LUC 

3-17 Revised R i  v a l u e s  p e r  LUC 

3-18 1 De le ted  R i  t a b 1  e  p e r  LUC 
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SECTION K.  MISCELLANEOUS 

a Waste Gas Decay Tank Leaks 

From 07/29/2007 a t  1200 t o  08/02/2007 a t  2200, t h e  p r e s s u r e  f r o m  T-088 dropped f r o m  
251 p s i g  t o  226 p s i g .  T w e n t y - f i v e  p s i  o f  T-088 c o n t e n t s  were r e l e a s e d  t o  t h e  P l a n t  
Vent S tack  v i a  2/3RT-7808. The WGST was sampled t o  v e r i f y  t h e  c o n c e n t r a t i o n  o f  gases 
r e l e a s e d .  The a n a l y s i s  r e s u l t s  were 4.482E-3 uC i / cc .  The r e l e a s e  volume was 
de te rm ined  t o  be 3.14E+8 cc .  The 1 eak-by was t h e  r e s u l t  o f  a degraded sea l  on an i n 1  e t  
b l o c k  v a l v e  t o  T-088. The a c t i v i t y  r e l e a s e d  was i n c l u d e d  i n  t h e  week l y  p l a n t  v e n t  
s t a c k  con t i nuous  r e 1  ease pe rm i t ,  76-087-0. There have a1 so been subsequent  1 eaks i n  
T-083 and T-085 b u t  an e n g i n e e r i n g  e v a l u a t i o n  de te rm ined  t h a t  t h e  l e a k  was d i r e c t e d  
back  t o  t h e  waste gas header and was c o l l e c t e d  i n  a n o t h e r  WGDT, so no e f f l u e n t  r e l e a s e  
o c c u r r e d .  An MO, # 07090464000, was i n i t i a t e d  t o  f i x  t h e  l e a k s  i n  t h e  system, and i s  
s t i l l  b e i n g  worked. The even t  and t h e  subsequent a c t i o n s  t a k e n  t o  accoun t  f o r  t h e  
r e l e a s e s ,  as w e l l  as t h e  work comple ted and pend ing i s  documented i n  AR 070800008. 
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EFFLUENT R A D I A T I O N  MONITORS OUT O F  S E R V I C E  GREATER THAN 30 DAYS 

January 1, 2 0 0 7  - D e c e m b e r  31, 2 0 0 7  

Monitor 

3RT-7870 
h n d e n s e r  Air 
Ejector  Process 
Flow Monitor 

Inoperabi 1  i  t y  Period 

34/17/00 - present  

Monitor I Inoperabi 1  i  t y  Period 

:ondenser Air 
Ejector  Process 
Flow Monitor 

S.O.N.G.S. 2  

Inoperabi 1  i  t y  Cause 

Inoperable process 
f l  ow measuri ng 
3evi ce whenever 
vacuum pump i s  
runni ng . 

S.O.N.G.S. 3 

Explanation 

Design def ic iency causes process 
flow instrument t o  be inoperable  
while t h e  vacuum pump i s  running,  a s  
high flow values a r e  not sensed.  
Flow monitor works properl  y  during 
normal ope ra t ions .  The monitor i s  
i s o k i n e t i c  during t h e  vacuum pump 
opera t ion due t o  t h e  s u b s t i t u t e  flow 
value t h a t  i s  automat ica l ly  i n s e r t e d  
whenever t h e  vacuum pump i s  running. 
The i s s u e  i s  summarized and 
evaluated f o r  c o r r e c t i v e  work i n  AR 
060900207-4. 

Inoperabi 1  i  t y  Cause 

Inoperable process 
flow measuring 
jevi ce  whenever 
vacuum pump i s  
running . 

Explanation 

Design def ic iency causes process 
flow instrument t o  be inoperable  
while t h e  vacuum pump i s  running, a s  
high flow values a r e  not sensed.  
Flow monitor works properl  y  during 
normal opera t ions .  The monitor i s  
i s o k i n e t i c  during t h e  vacuum pump 
opera t ion due t o  t h e  s u b s t i t u t e  flow 
value t h a t  i s  automat ica l ly  i n s e r t e d  
whenever t h e  vacuum pump i s  running.  
The i s s u e  i s  summarized and 
evaluated  f o r  c o r r e c t i v e  work i n  A R  
060900207-4. 

Inoperable 
temperature 
:ompensation 
jevice ,  d e t e c t o r  
:able f a i l u r e ,  new 
LDU adap to r  cable  
fa i  1  ure  

O n  05/16/07, an i n v e s t i g a t i o n  
i d e n t i f i e d  f i v e  d i s t i n c t  f a i l u r e s  
which caused t h e  monitor f a u l t s .  
Correct ive  a c t i o n s  requi red a  s e r i e s  
of t roubleshoot ing a c t i v i t i e s ,  LPU 
repl  acement, d e t e c t o r  repl  acement, 
software change, cab1 e  repl  acements, 
and parameter s e t t i n g s  change. The 
i s sues  a r e  summarized and documented 
i n  ARs 070400839, and 070500783 and 
D C E  070500968-3. 
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EFFLUENT R A D I A T I O N  MONITORS OUT O F  S E R V I C E  GREATER THAN 3 0  DAYS ( c o n t i n u e d )  

J a n u a r y  1, 2 0 0 7  - D e c e m b e r  3 1 ,  2 0 0 7  

S.O.N.G.S. 3 

Inoperable flow 
measuring device 

The flow measuring device (3FT3772) 
output  was i n c o r r e c t l y  inc reas ing  
a f t e r  the  system was i s o l a t e d  and 
t h e r e  was no flow. This caused t h e  ' r ad ia t ion  monitor t o  become 
inoperable .  The cause of t h e  problem 
was determined t o  be a clogged flow 
sensing l i n e .  The l i n e  was cleaned 
ou t ,  t h e  obs t ruc t ion  of the  l i n e  
removed and t h e  radmonitor was 
re turned t o  s e r v i c e .  The i s s u e  i s  
summarized and documented in  
AR 070900928. 

S.O.N.G.S. 213 

I n s t a l  1 a t i o n  of new 
c i r c u i t r y ,  
survei  11 ance and 
decontamination 

E C P  0220100724-3 i n s t a l  1 ed new 
f lush ing  c i r c u i t r y  f o r  2/3-7813. 
Procedure and drawing updates 
r e f l e c t i n g  t h e  E C P  changes had t o  be 
implemented p r i o r  t o  completing t h e  
maintenance o rde r .  Concurrently 
with t h e  ECP,  a 92 day s u r v e i l l a n c e  
was completed, a s  well a s  performing 
an extens ive  decontamination of t h e  
d e t e c t o r  and i t s  sh ie ld ing  
components i n  e f f o r t  t o  reduce t h e  
e levated  background. The i s s u e  i s  
summarized and documented in  AR 
0704007 18. 
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SECTION L .  S.O.N.G.S. 2 and 3 CONCLUSIONS 

Gaseous re leases  to ta led  1.88E+2 cur ies  of which noble gases were 1.04E+2 
curies,  iodines were 1.11E-3 cur i e s ,  pa r t i cu la tes  were 1.15E-3 cur i e s ,  and 
t r i t ium was 8.42E+1 cur ies .  

The radia t ion  doses from gaseous re1 eases were: (a) gamma a i r  dose: 4.00E-2 mrad 
a t  the s i t e  boundary, (b) beta a i r  dose: 6.11E-2 mrad a t  the  s i t e  boundary, 
(c)  organ dose: 2.95E-2 mrem a t  the  nearest  receptor .  

iquid re leases  totaled 1.82+3 cur ie s  of which pa r t i cu la tes  and iodines were 
.51E-2 cur i e s ,  t r i t ium was 1.82Et3 cur i e s ,  and noble gases were 4.74E+O c u r i e s .  

The radia t ion  doses from 1 iquid re leases  were: (a) to ta l  body: 4.83E-3 mrem, 
(b) l imi t ing  organ: 1.35E-2 mrem. 

The radioact ive releases and resu l t ing  doses generated from Units 2 and 3 were 
below the  Applicable Limits f o r  both gaseous and l iquid e f f l u e n t s .  
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COMMON 

COMMON RADWASTE SHIPMENTS 

TABLE 3 

SOLID WASTE AND IRRADIATED FUEL SHIPMENT 

A .  SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not  I r r a d i a t e d  Fue l )  

1. Type o f  waste 

a. Spent r e s i n s ,  f i l t e r  
s l  udges, e v a p o r a t o r  bot toms 

b.  Dry a c t i v e  was te  (DAN), 
compactabl e  and non- 
compactabl e  

c .  I r r a d i  a t e d  components 

U n i t  12 month p e r i o d  1 t o t a l  Estimated e r r o r  (%) 

N/A No s h i  pment made. 

d. O the r  ( f i l t e r s )  

2. E s t i m a t e  o f  m a j o r  n u c l i d e  c o m p o s i t i o n  (by t y p e  o f  waste)  

m3 

c i 

a. n o t  appl  i cab1 e  

\/A 

N/A 

b. n o t  appl  i cab1 e  

N/A 

% 

c. n o t  a p p l i c a b l e  

d. n o t  a p p l i c a b l e  

N/A 

% N/A 

% 

% 

N /A 

N /A 
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COMMON 

SOLID WASTE SHIPPED OFFSITE FOR BURIAL OR DISPOSAL (Not  I r r a d i a t e d  Fue l )  

m a s t e  D i s p o s i t i o n  (S.O.N.G.S. 1, 2, and 3) 

Number o f  Shipments 

IRRADIATED FUEL SHIPMENTS (Di  spos i  t i  on) 

Mode o f  T r a n s p o r t a t i o n  I D e s t i n a t i o n  

None 
, 

No shipments were made 

DEWATERING 

N/A 

D e s t i n a t i o n  Number o f  Shipments 

None 

Mode o f  T r a n s p o r t a t i o n  

No shipments were made I N/A 

CHANGES TO THE PROCESS CONTROL PROGRAM AT SAN ONOFRE UNITS 1, 2 & 3 

None. 

Number o f  Con ta ine rs  

None 

REFERENCES: 

S o l i d i f i c a t i o n  Agent 

N/A 

1. U n i t  1 Techn ica l  S p e c i f i c a t i o n s ,  s e c t i o n  D6.13.2. 

2. U n i t s  2 and 3 L i c e n s e  C o n t r o l  l e d  S p e c i f i c a t i o n s ,  s e c t i o n  5.0.103.2.2, 
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COMMON 40 CFR 190 REQUIREMENTS 

T a b l e  1 below p r e s e n t s  t h e  annual  s i t e - w i d e  doses and p e r c e n t  o f  ODCM S p e c i f i c a t i o n  
l i m i t s  t o  members o f  t h e  p u b l i c .  These va lues  were c a l c u l a t e d  u t i l i z i n g  doses 
r e s u l t i n g  f rom a1 1 e f f l u e n t  pathways and d i r e c t  r a d i a t i o n .  The d i f f e r e n t  c a t e g o r i e s  
p r e s e n t e d  are :  (1) T o t a l  Body, (2) L i m i t i n g  Organ, and (3) T h y r o i d .  

Dose Category 

1. T o t a l  Body 

a. T o t a l  Body Dose 

b.  Percent  ODCM Speci f i c a t  i on L i m i t  

2. L i m i t i n g  Organ 

a. Organ Dose (GI -LLI )  

1 3. T h y r o i d  I I I 

U n i t s  

mrem 

% 

b.  Percent  ODCM Speci  f i c a t  i on L i m i t  

I a.  T h y r o i d  Dose I mrem I 2.03E-2 I 

Year 

4.03E-1 

1.61E+O 

mrem 3.21E-2 

% 1.28E-1 

b.  Percent  ODCM Speci f i c a t i o n  L i m i t  % 2.71E-2 
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COMMON 

Onsi te  Groundwater Samples 
January 1, 2007 - December 31, 2007 

Thi s sec t ion  provides resul t s  of on-si t e  sampl es  of groundwater in  accordance with t h e  
voluntary Nuclear Energy I n s t i t u t e  (NEI) Groundwater Protect ion I n i t i a t i v e .  The sample 
1 ocat ions and the  frequency of sampl ing a r e  1 i kely t o  change as  U n i t  1 decommissioning 
proceeds. For those few sample da ta  t h a t  a r e  not below t h e  lower l i m i t  of de t ec t ion ,  
t h e  l e v e l s  a r e  near the ana ly t i ca l  s e n s i t i v i t y  f o r  t he  labora tory  techniques.  They 
do not i nd ica t e  t h a t  t he re  has been an inadver ten t  r e l e a s e  of r ad ioac t ive  mater ial  
beyond t h e  s i t e  boundary. 

Sample Date L o c a t i o n  1 T r i t i u m  A c t i v i t y ,  uCi/ml 1 Gamma A c t i v i t y ,  (uCi/ml) 



ANNUAL R A D I O A C T I V E  E F F L U E N T  RELEASE REPORT ( 2 0 0 7 )  

COMMON 

O n s i  t e  Groundwater Sampl es 
January 1, 2 0 0 7  - December 31, 2 0 0 7  

Sample Date L o c a t i o n  ( T r i t i u m  A c t i v i t y ,  uCi/ml I Gamma A c t i v i t y ,  (uCi /ml)  

Composite I <LLD I <LLD 

U1 DW 5 1 <LLD I < LLD 

<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
<LLD 
< LLD 
cLLD 
<LLD 

U l D W 5  1 <LLD I < LLD 
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COMMON 

Onsi te Groundwater Sampl es 
January 1, 2007 - December 31, 2007 

Sample Date I Location T r i t i um A c t i v i t y ,  uCi/ml Gamma A c t i v i t y ,  (uCi/ml) 
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COMMON 

Onsi t e  Groundwater  Sampl es 
January  1, 2007 - December 31, 2007 

Samole Date 
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COMMON 

Onsi t e  Groundwater Sampl es 
January  1, 2007 - December 31, 2007 

Sample Date L o c a t i o n  T r i t i u m  A c t v i  ty, uCi/ml 

11/07/2007 U1 DW 6 <LLD 
U1 DW 11 <LLD 
U1 DW 12 <LLD 
U1 DW 13 <LLD 

Gamma A c t i v i t y ,  uCi/ml 

<LLD 
<LLD 
<LLD 
<LLD 

<LLD 
<LLD 
c LLD 
cLLD 



ANNUAL R A D I O A C T I V E  EFFLUENT RELEASE REPORT (2007) 

COMMON 

- -  

Sample Date L o c a t i o n  T r i t i u m  A c t i v i t y ,  uCi/ml Gamma A c t i v i t y ,  uCi/ml 

11/20/2007 U1 DW 6 <LLD <LLD 
U1 DW 10 <LLD <LLD 
U1 DW 11 <LLD <LLD 
U1 DW 12  CLLD <LLD 
U1 DW 13 <LLD <LLD 

U 1  DW = Dewateri ng we1 1 s t o  suppor t  U 1  decommissioning. 
Composite = Composite o f  t h e  dewater ing w e l l s  f o r  a week. 
A p r i o r i  LLDs = H-3: 1.0 E-5 uCi/ml, 13-137: 5.0 E-7 uCi/ml . 
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This sect ion provides resul t s  of on-si t e  samples of groundwater in accordance 
with the  voluntary Nuclear Energy I n s t i t u t e  (NEI) Groundwater Protect ion 
I n i t i a t i v e .  The sample locat ions  and the  frequency of sampling a r e  l i k e l y  t o  
change as the  Groundwater Protect ion I n i t i a t i v e  i s  implemented. For those few 
sample data tha t  a re  not be1 ow the  lower 1 imi t of de tec t ion ,  the  1 eve1 s a r e  near 
the  analyt ical  s e n s i t i v i t y  f o r  the  1 aboratory techniques. They do not ind ica te  
tha t  there  has been an inadvertent  re lease  of radioact ive material beyond the  s i t e  
boundary. 

SONGS PA = Wells installed in  the  Protected Area t o  implement the Groundwater Protection In i t i a t i ve .  

SONGS OCA = Wells installed in t he  Owner Controlled Area t o  implement the  Groundwater Protection In i t i a t i ve .  

A pr ior i  LLDs = H-3: 2.0 E-6 uCi/ml, Cs-137: 1.8 E-8 uCi/ml . 

Sample Date 

12/04/2007 

L o c a t i o n  

SONGS PA 1 

T r i  ti um A c t i v i t y ,  uCi/ml 

<LLD 

Gamma A c t i v i t y ,  uCi/ml 

<LLD 
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COMMON CONCLUSIONS 

Gaseous releases from S.O.N.G.S. 1, 2 and 3 to ta led  1.88E+2 cur ie s  of which 
noble gases were l.O4E+2 c u r i e s ,  i  odi nes were 1.11E-3 c u r i e s ,  p a r t i  cul a t e s  
were 1.15E-3 curies,  and t r i t i u m  was 8.42E+l cur ies .  

Liquid releases from S.O.N.G.S. 1 ,  2 and 3 to ta led  1.82E+3 cur ie s  of which 
par t i  cul a t e s  and i odi nes were 5.51E-2 cur i e s ,  t r i  t i  um was l.82E+3 cur ie s ,  
and noble gases were 4.74E+0 cur ie s .  

Radi oacf i  ve re1 eases and resul t i  ng doses generated from S .O .  N . G . S . were 
below the Applicable Limits f o r  both gaseous and 1 iquid e f f l u e n t s .  

S.O.N.G.S.  1, 2 and 3 made 599 radwaste shipments t o  EnergySolutions, UT, 
Studsvi k ,  TN, DurateklEnergySol utions, TN, and Barnwell, SC. The t o t a l  
volume of the  599 shipments was 1.68E+4 cubic meters containing 6.93E+2 
curies of radioact iv i ty  . 

. Meteor01 ogi cal conditions during the  year were typical  f o r  S.0.N .G.S. 
Meteorological dispersion was good 39% of the  time, f a i r  40% of the  time and 
poor 22% of the time. 

The Industry Groundwater Protect ion I n i t i a t i v e  re1 ated re1 eases t o t a l  vol ume 
was 8.46E+8 gallons from dewatering wells a t  Unit 1 and t h e  development of 
wells in the  Owner Controlled Area and the  Protected Area a t  SONGS. The 
output from groundwater and dewatering wells were released through ODCM 
credited re lease  points and any a c t i v i t y  was accounted f o r  through the  
established release permit processes. The r e s u l t s  of samples taken from 
these on-s i te  wells a re  reported elsewhere in t h i s  document. 

The net r e s u l t  from the  analys is  of these e f f luen t  r e l eases  ind ica tes  t h a t  
the  operation of S.O.N.G.S. has met a l l  the  requirements of t h e  appl icable  
regulations and therefore has not resulted in  any detrimental e f f e c t s  t o  a 
member of the  pub1  i  c. 
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COMMON 

APPENDIX A 

GASEOUS EFFLUENTS - APPLICABLE LIMITS 

Table 1A 1 i s t s  the t o t a l  cur ies  released and the  re lease  r a t e .  The percent 
of applicable 1 imi t compares the  re1 eased concentrations t o  the  
concentration 1 imits of 10 C F R  20, Appendix B ,  Tab1 e 11, Col umn 1. 

Table 1E l i s t s  the a i r  doses as calculated using the  h i s to r i ca l  X/Q. The 
a i r  dose due t o  noble gases released in, ,  gaseous e f f luen t s  from S.O.N.G.S. 
(per reac tor)  t o  areas a t  and beyond the  s i t e  boundary shal l  be l imi ted  t o  
the following values: 

1. During any calendar quar ter :  3 5 mrad f o r  gamma rad ia t ion  and 
I 10 mrad f o r  beta r ad ia t ion .  

2. During any calendar year:  I 10 mrad f o r  gamma rad ia t ion  and 
I 20 mrad f o r  beta r ad ia t ion .  

The dose t o  a Member of the  Public from iodines, t r i t ium,  and a l l  
radionucl ides in pa r t i cu la te  form with ha1 f-1 ives g rea te r  than e igh t  days in 
gaseous ef f luents  released from S.O.N.G.S. (per reac tor)  t o  areas  a t  and 
beyond the  s i t e  boundary shal l  be l imited t o  the following values: 

1. During any calendar quar ter :  I 7.5 mrem t o  any organ. 

2 .  During any calendar year: I 15 mrem t o  any organ. 



APPENDIX A (Continued) 

LIQUID EFFLUENTS - APPLICABLE LIMITS 

Table 2A l i s t s  the t o t a l  cur ies  re leased,  the  d i lu ted  concentrat ion,  and 
percent of the appl i cab le  1 imi t .  The percent of appl icable  1 imit compares 
the  d i lu ted  concentration of radioact ive  material released t o  the  
concentrations specif ied in 10 C F R  20, Appendix B ,  Table 11, Column 2 f o r  
radionucl ides other than dissolved o r  entrained gases. For dissolved o r  
entrained noble gases, the  concentration i s  1 imi ted t o  2.00E-4 pCi/ml. 

Table 2D 1 i s t s  doses due t o  1 iquid re l eases .  The dose commitment t o  a  
Member of the Pub1  i  c  from radioact ive  materials  in 1 iqui d e f f l u e n t s  re1 eased 
from S.O.N.G.S. (per reactor)  t o  unres t r ic ted  areas shal l  be l imi ted  t o  the  
fol 1 owing values: 

1. During any calendar quar ter :  I 1.5 mrem t o  the  t o t a l  body and 
I 5 mrem t o  any organ. 

2. During any calendar year:  - < 3 mrem t o  the  t o t a l  body and 
I 10 mrem t o  any organ. 





METEOROLOGY 

The meteorology of the  San Onofre Nuclear Generating Sta t ion  fo r  each of the  four  
quar ters ,  2007 i s  described in t h i s  sec t ion .  Meteorological measurements have 
been made according t o  the  guidance provided in USNRC Regulatory Guide 1.23, 
"Onsi t e  Meteor01 ogi cal Programs. " A summary report  of the  meteor01 ogi cal 
measurements taken during each calendar quar ter  a re  presented in Table 4A as  j o i n t  
frequency d i s t r ibu t ion  (JFD) of wind d i rec t ion  and w i n d  speed by atmospheric 
s tabi  1 i t i  cl a s s .  

i ods Hourly meteorological data f o r  batch re leases  have been recorded f o r  the  per 
of actual re lease .  These data a re  ava i l ab le ,  as well as  the  hourly data f o r  
Annual Report, but have not been i ncl uded in t h i s  repor t  because of t h e  bul k 
data records. 

t h e  
0 f 

Table 4A l i s t s  the  jo in t  frequency d i s t r i b u t i o n  f o r  each quarter ,  2007. Each page 
of Table 4A represents  the  data f o r  the  individual s t a b i l i t y  c l a s ses :  A ,  B y  C ,  D, 
E ,  F ,  and G .  The l a s t  page of each sec t ion  i s  the  JFD f o r  a l l  t he  s t a b i l i t y  
c lasses .  The wind speeds have been measured a t  the  10-meter 1 evel , and the  
s tabi  1 i t y  c lasses  are  defined by the  temperature d i f f e r e n t i a l  between t h e  10-meter 
and 40-meter 1 evel s .  
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METEOROLOGY 

January  - March 
T a b l e  4A 

SITE: SAN ONOFRE 
PERIOD OF RECORD 07010100-07033123 
WIND SPEED (MIS) AT 10 METER LEVEL 

PASOUILL A 
EXTREMELY UNSTABLE (DT/DZ -1.9 OC/IOO METERS) 

WIND .22 .51 .76 1.1 1.6 2 . 1  3 . 1  5.1 7 .1  10 .1  13.1 218 TOTAL 
D I  R .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0 
N 0 0 0 0 0 0 1 0 2 0 0 0 3 
NNE 
NE 
ENE 
E 
ES E 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
N W 
NN W 0 0 0 0 0 0 0 0 0 0 0 0 0 
TOTALS 0 0 0 14  4 1  185 184 28 16 3 0 0 47 1 

NUMBER OF VALID HOURS 47 1 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 47 1 

PASQUILL B 
MODERATELY UNSTABLE (-1.9 C DT/DZ < -1.7 "C/100 METERS) 

WIND .22 .51 .76 1.1 1.6 2 . 1  3 . 1  5.1 7.1 10 .1  13.1 218 TOTAL 
D I  R .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0 
N 0 0 0 0 0 0 0 0 0 1 0 0 1 
NNE 
NE 
EN E 
E 
ES E 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NN W 0 0 0 0 0 0 1 0 0 0 0 0 1 
TOTALS 0 0 0 10 9 10 2 2 4 5 1 0 0 6 1 

NUMBER OF VALID HOURS 6 1 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 6 1 



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT 

METEOROLOGY 

J a n u a r y  - March 
T a b l e  4A 

SITE: SAN ONOFRE 
PERIOD OF RECORD 07010100-07033123 
WIND SPEED (MIS) AT 10  METER LEVEL 

PASOUILL C 
SLIGHTLY UNSTABLE (-1.7 < 'DT/DZ -1.5 "C/100 METERS) 

WIND .22 .51  .76 1.1 1.6 2 .1  3 .1  5 .1  7 . 1  10.1 13 .1  >18 TOTAL 
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18 .0  
N 0 0 0 0 0 0 0 0 0 0 0 0 0 
NNE 
N E 
ENE 
E 
ES E 
S E 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
N W 
NN W 0 0 0 1 0 1 0 0 0 0 0 0 2 
TOTALS 0 0 0 11 13 2 7 2 6 7 4 0 0 0 8 8  

NUMBER OF VALID HOURS 8 8  
NUMBER OF INVALID HOURS 0 

PASQUILL D 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 8 8  

NEUTRAL ( -1 .5  < DT/DZ 5 -0.5 "C/100 METERS) 
WIND .22 .51  .76 1.1 1.6 2 .1  3 . 1  5.1 7 . 1  10 .1  13 .1  >18 TOTAL 
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0 
N 0 2 1 1 5 6 3 0 2 1 0 0 2 1 
NNE 0 0 1 2 4 19 4 2 2 0 0 0 3 4 
N E 0 1 0 1 3 4 2 1 0 0 0 0 1 2  
ENE 0 0 0 3 0 3 1 1 0 0 0 0 8 
E 0 2 0 1 2 6 2 0 0 0 0 0 13  
ES E 0 1 0 0 2 4 11 0 0 0 0 0 1 8  
S E 0 0 0 3 7 18  43 12 5 0 0 0 8 8  
SSE 0 0 0 2 5 2 2 2 1 14 2 0 0 0 66 
S 0 0 1 2 3 7 8 3 1 0 0 0 25 
SSW 0 0 1 3 2 7 7 5 4 0 0 0 2 9 
SW 0 0 0 1 3 5 6 4 9 0 0 0 28  
WSW 0 0 0 2 5 8 10 5 2 0 0 0 3 2 
W 0 0 1 3 5 8 6 1 6 1 0 0 3 1 
WNW 0 1 0 6 4 13 12 10 13  1 0 0 6 0 
NW 0 0 3 5 5 8 14  1 2 0 0 0 3 8 
NNW 0 0 0 4 6 6 1 1 0 0 0 0 1 8  
TOTALS 0 7 8 3 9 6 1  144 151  6 0 48 3 0 0 5 2 1  

NUMBER OF VALID HOURS 5 2 1  
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 5 2 1  
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METEOROLOGY 

J a n u a r y  - March 
T a b l e  4A 

SITE: SAN ONOFRE 
PERIOD OF RECORD 07010100-07033123 
WIND SPEED (MIS) AT 10  METER LEVEL 

PASQUI LL E 
SLIGHTLY STABLE ( -0 .5  < DT/DZ < 1.5 "C/100 METERS) 

WIND .22 .51 .76 1.1 1 .6  2 . 1  3 . 1  5 .1  7 . 1  10 .1  13 .1  > I 8  TOTAL 
D I  R .50 .75 1.0 1.5 2 .0  3.0 5 .0  7.0 10.0 13.0 18.0 
N 1 1 1 4 6 3 7 1 0 0 0 0 2 4 
NNE 0 0 0 10 16  14  7 1 2 0 0 0 5 0 
N E 0 0 1 3 2 1 9 9 1 0 0 0 2 6 
ENE 0 0 0 5 3 2 3 0 0 0 0 0 13 
E 0 1 3 1 5 8 7 0 0 0 0 0 25 
ES E 0 2 0 1 4 6 4 1 0 0 0 0 1 8  
S E 0 0 0 1 2 6 5 1 0 0 0 0 15 
SSE 0 0 0 0 3 1 4 3 2 0 0 0 13  
S 0 0 0 2 2 2 0 0 0 0 0 0 6 
SSW 0 0 0 2 1 0 3 0 0 0 0 0 6 
S W 0 0 0 0 2 1 0 0 0 0 0 0 3 
WSW 0 0 0 2 2 1 2 0 0 0 0 0 7 
W 0 0 1 1 7 2 2 1 1 0 0 0 15 
WNW 0 0 1 4 3 11 5 1 3 0 0 0 28  
N W 0 0 2 1 2 3 3 2 0 0 0 0 13  
NNW 0 0 0 1 8 7 5 0 1 0 0 0 2 2 
TOTALS 1 4 9 3 8 68 68 6 6 2 0 10 0 0 0 284 

NUMBER OF VALID HOURS 284 
NUMBER OF INVALID HOURS 0 

PASOUILL F 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 284 

MODERATELY STABLE (1.5 < DT/DZ I 4.0 "C/100 METERS) 
WIND .22 .51 .76 1.1 1.6 2 . 1  3 .1  5 . 1  7 . 1  1 0 . 1  1 3 . 1  >18 TOTAL 
DIR .50 .75 1.0 1.5 2 .0  3.0 5.0 7 .0  10.0 13.0 18.0 
N 0 0 1 3 4 10 5 0 0 0 0 0 2 3 
NNE 
N E 
EN E 
E 
ES E 
S E 
SSE 
S 
SSW 
S W 
WSW 
W 
WNW 
NW 
NN W 0 1 0 2 3 2 0 0 0 0 0 0 8 
TOTALS 1 5 9 5 1 65 65 38 9 0 0 0 0 243 

NUMBER OF VALID HOURS 243 
NUMBER OF INVALID HOURS o 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 243 
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METEOROLOGY 

J a n u a r y  - March 
T a b l e  4A 

SITE: SAN ONOFRE 
PERIOD OF RECORD 07010100-07033123 
WIND SPEED (MIS) AT 10 METER LEVEL 

PASQUILL G 
EXTREMELY STABLE (DT/DZ > 4.0 "C/100 METERS) 

WIND .22 . 5 1  .76 1.1 1.6 2 . 1  3 .1  5 . 1  7 .1  10 .1  13 .1  >18 TOTAL 
DIR .50 .75 1.0 1.5 2 .0  3 .0  5.0 7.0 10.0 13.0 18.0 
N 0 0 2 2 1 9 5 1 0 0 0 0 2 0 
NNE 0 0 1 6 7 1 3 1  1 8 4  7 0 0 0 0 336 
N E 0 0 1 1 10  2 4 5 2 0 0 0 0 43 
ENE 0 1 2 3 2 6 2 0 0 0 0 0 16  
E 0 0 2 3 5 3 0 0 0 0 0 0 13  
ES E 0 0 0 1 4 0 0 0 0 0 0 0 5 
S E 0 0 0 1 2 3 1 0 0 0 0 0 7 
SSE 0 0 0 1 3 4 0 0 0 0 0 0 8 
S 0 0 1 0 1 0 0 1 0 0 0 0 3 
SSW 0 0 0 2 2 2 1 0 0 0 0 0 7 ' 
S W 0 0 1 1 1 0 0 0 0 0 0 0 3 
WSW 0 0 0 2 0 3 0 0 0 0 0 0 5 
W 0 0 0 0 0 3 1 0 0 0 0 0 4 
WNW 0 0 0 0 1 7 3 0 0 0 0 0 11 
NW 0 0 0 1 5 1 0 0 0 0 0 0 7 
NNW 0 0 0 0 2 1 1 0 0 0 0 0 4 
TOTALS 0 1 10 2 4  46 197 203 11 0 0 0 0 492  

NUMBER OF VALID HOURS 492 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 492 

ALL STABILITY CLASSES, ALL DT/DZ 
WIND SPEED (MIS) AT 10  METER LEVEL 

WIND .22 .51 .76 1.1 1.6 2 . 1  3 .1  5 .1  7 . 1  10 .1  13 .1  >18 TOTAL 
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0 
N 1 3 5 10  16 28 2 1 2 4 2 0 0 9 2 
NNE 
N E 
ENE 
E 
ES E 
S E 
SSE 
S 
SSW 
S W 
WSW 
W 
WNW 
NW 
NNW 0 1 0 8 19  17 8 1 1 0 0 0 55 
TOTALS 2 17 36 187 303 696 690 139 83 7 0 0 2160 

NUMBER OF VALID HOURS 2160 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 2160 



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2007) 

METEOROLOGY 

A p r i l  - June 
TABLE 4A 

SITE: SAN ONOFRE 
PERIOD OF RECORD 07040100-07063023 
WIND SPEED (MIS) AT 10 METER LEVEL 

PASQUILL A 
EXTREMELY UNSTABLE (DTIDZ s -1.9 "C/100 METERS) 

WIND .22 .51 .76 1.1 1.6 2 . 1  3 .1  5 .1  7 .1  1 0 . 1 ' 1 3 . 1  >18 TOTAL 
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0 
N 0 0 0 0 0 0 0 0 0 0 0 0 0 
NNE 
N E 
EN E 
E 
ESE 
S E 
SSE 
S 
SSW 
S W 
WSW 
W 
WNW 
NW 
NN W 0 0 0 0 0 2 0 0 0 0 0 0 2 
TOTALS 0 0 1 3 43 286 433 2 3 8 4 0 0 80 1 

NUMBER OF VALID HOURS 80 1 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 80 1 

PASQUILL B 
MODERATELY UNSTABLE (-1.9 < DT/DZ < -1.7 "C/100 METERS) 

WIND .22 .51  .76 1.1 1.6 2 . 1  3 .1  5.1 7 .1  10.1 13.1 >18 TOTAL 
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0 
N 0 0 0 0 0 0 0 0 0 0 0 0 0 
NNE 
N E 
ENE 
E 
ESE 
S E 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW 0 0 0 0 0 0 0 0 0 0 0 0 0 
TOTALS 0 0 0 6 18 3 0 3 0 1 0 1 0 0 8 6 

NUMBER OF VALID HOURS 86 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 86 



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2007) 

METEOROLOGY 

A p r i l  - June 
TABLE 4A 

SITE: SAN ONOFRE 
PERIOD OF RECORD 07040100-07063023 
WIND SPEED (MIS) AT 10 METER LEVEL 

PASQUILL C 
SLIGHTLY UNSTABLE (-1.7 < DT/DZ < -1 .5  "C/100 METERS) 

WIND .22 .51  .76 1.1 1 .6  2 . 1  3 . 1  5 .1  7 .1  10.1 13 .1  218  TOTAL 
D I  R .50 .75 1.0 1.5 2.0 3 .0  5.0 7.0 10.0 13.0 18.0 
N 0 0 0 0 0 1 0 0 0 0 0 0 1 
NNE 0 0 0 1 0 1 0 0 0 0 0 0 2 
N E 0 0 0 1 0 0 0 0 0 0 0 0 1 
ENE 0 0 0 0 0 1 0 0 0 0 0 0 1 
E 0 0 0 0 0 0 0 0 0 0 0 0 0 
ES E 0 0 0 0 0 0 0 0 0 0 0 0 0 
S E 0 . O  0 0 1 2 1 0 0 0 0 0 4 
SSE 0 0 0 1 3 5 6 2 0 0 0 0 17 
S 0 0 0 1 2 7 12 1 0 0 0 0 2 3 
SSW 0 0 0 1 8 9 4 0 0 0 0 0 2 2 
SW 0 0 0 1 4 5 1 0 0 0 0 0 11 
WSW 0 0 0 2 3 3 1 0 0 0 0 0 9 
W 0 0 0 1 2 3 2 0 0 0 0 - 0  8 
WNW 0 0 0 1 1 7 2 0 0 0 0 0 11 
NW 0 0 0 1 2 3 4 1 2 0 0 0 13 
NNW 0 0 0 0 1 0 0 0 0 0 0 0 1 
TOTALS 0 0 0 11 2 7 47 33 4 2 0 0 0 124  

NUMBER OF VALID HOURS 124 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 124  

PASQUILL D 
NEUTRAL ( -1 .5  < DT/DZ < -0.5 "C/100 METERS) 

WIND .22 . 5 1  .76 1.1 1.6 2 . 1  3 .1  5 . 1  7 .1  10.1 13 .1  >18 TOTAL 

NNE 
N E 
EN E 
E 
ES E 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
N W 
NNW 0 0 0 6 7 3 2 2 0 0 0 0 2 0 
TOTALS 0 0 26 133 189 288 182 13 6 0 0 0 837 

NUMBER OF VALID HOURS 837 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 837 



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2007) 

METEOROLOGY 

A p r i l  - June 
TABLE 4A 

SITE: SAN ONOFRE 
PERIOD OF RECORD 07040100-07063023 
WIND SPEED (MIS) AT 10 METER LEVEL 

PASQUILL E 
SLIGHTLY STABLE (-0.5 c 'DT/DZ I 1.5 "C/100 METERS) 

WIND .22 . 5 1  .76 1.1 1.6 2 .1  3 .1  5 .1  7 . 1  10.1 1 3 . 1  218  TOTAL 
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0 
N 0 0 0 4 7 2 0 0 0 0 0 0 13  
NNE 
N E 
ENE 
E 
ESE 
S E 
SSE 
S 
SSW 
S W 
WSW 
W 
WNW 
NW 
NNW 0 0 1 2 0 0 ' 2  0 0 0 .  0 0 5 
TOTALS 0 0 6 35 36 36 8 0 0 0 0 0 1 2 1  

NUMBER OF VALID HOURS 1 2 1  
NUMBER OF INVALID HOURS 0 

PASQUI L L  F 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 1 2 1  

MODERATELY STABLE (1.5 < DT/DZ 4.0 "C/100 METERS) 
WIND .22 . 5 1  .76 1.1 1.6 2 .1  3 . 1  5 .1  7 . 1  10 .1  13.1 >18 TOTAL 
DIR .50 .75 1.0 1.5 2 .0  3.0 5.0 7 .0  10.0 13.0 18.0 
N 0 0 0 1 0 1 .  0 0 0 0 0 0 2 
NNE 0 0 3 1 4  17 2 3 0 0 0 0 0 0 5 7 
N E 0 0 0 5 4 2 1 1 0 0 0 0 13  
EN E 0 0 0 0 3 1 0 0 0 0 0 0 4 
E 0 0 0 1 0 0 0 0 0 0 0 0 1 
ESE 0 0 0 0 0 1 1 0 0 0 0 0 2 
S E 0 0 0 0 2 0 0 0 0 0 0 0 2 
SSE 0 0 0 1 0 0 1 0 0 0 0 0 2 
S 0 0 0 0 0 0 0 0 0 0 0 0 0 
SSW 0 0 2 1 0 0 0 0 0 0 0 0 3 
S W 0 0 0 0 0 0 0 0 0 0 0 0 0 
WSW 0 0 0 1 0 0 0 0 0 0 0 0 1 
W 0 0 0 2 3 1 0 0 0 0 0 0 6 
WNW 0 0 0 0 0 2 0 0 0 0 0 0 2 
NW 0 0 1 1 2 0 1 0 0 0 0 0 5 
NNW 0 0 1 1 2 1 1 0 0 0 0 0 6 
TOTALS 0 0 7 28 3 3 32 5 1 0 0 0 0 106  

NUMBER OF VALID HOURS 106 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 106 



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2007) 

METEOROLOGY 

A p r i l  - June 
TABLE 4A 

SITE: SAN ONOFRE 
PERIOD OF RECORD 07040100-07063023 
WIND SPEED (MIS) AT 10 METER LEVEL 

PASQUILL G 
EXTREMELY STABLE (DT/DZ > 4.0 "C/100 METERS) 

WIND .22 .51 .76 1.1 1.6 2 . 1  3 .1  5.1 7 .1  10 .1  13 .1  >18 TOTAL 

NNE 0 0 0 0 14 44 19 0 0 0 0 0 77 
N E 0 0 0 2 3 2 4 0 0 0 0 0 11 
ENE 0 0 0 1 1 0 0 0 0 0 0 0 2 
E 0 0 0 0 0 2 1 0 0 0 0 0 3 
ES E 0 0 0 2 0 0 0 0 0 0 0 0 2 
S E 0 0 0 0 1 1 0 0 0 0 0 0 2 
SSE 0 0 0 0 0 0 0 0 0 0 0 0 0 
S 0 0 0 1 1 1 1 0 0 0 0 0 4 
SSW 0 0 0 0 0 0 0 0 0 0 0 0 0 
SW 0 0 0 1 0 1 0 0 0 0 0 0 2 
WSW 0 0 0 1 0 0 0 0 0 0 0 0 1 
W 0 0 0 0 2 0 1 0 0 0 0 0 3 
WNW 0 0 0 0 0 0 0 0 0 0 0 0 0 
N W 0 0 0 0 0 0 0 0 0 0 0 0 0 
NN W 0 0 0 0 0 0 0 0 0 0 0 0 0 
TOTALS 0 0 0 8 24 5 1 2 6 0 0 0 0 0 109 

NUMBER OF VALID HOURS 109 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 109 

ALL STABILITY CLASSES, ALL DTIDZ 
WIND SPEED (MIS) AT 10 METER LEVEL 

WIND .22 .51 .76 1.1 1.6 2 . 1  3.1 5.1 7.1 10 .1  13 .1  >18 TOTAL 

NNE 
NE 
EN E 
E 
ES E 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
N W 
NNW 0 0 2 9 10 6 5 2 0 0 0 0 3 4  
TOTALS 0 0 40 224 370 770 717 42 16 5 0 0 2184 

NUMBER OF VALID HOURS 2184 NUMBER OF CALMS 0 
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 2184 



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2007) 

METEOROLOGY 

J u l y  - September 
TABLE 4A 

SITE:  SAN ONOFRE 
PERIOD OF RECORD 07070100-07093023 
WIND SPEED (MIS) AT 10 METER LEVEL 

PASQUILL A 
EXTREMELY UNSTABLE (DT/DZ < -1.9 "C/100 METERS) 

WIND .22 - .51 - .76 - 1.1 - 1.6 - 2.1  - 3.1  - 5.1  - 7 .1  - 10.1 - 13 .1  - >18 TOTAL 
DIR .50 .75 1.0 1.5 2 .0  3 .0  5.0 7.0 10.0 13.0 18.0 
N 0 0 0 0 0 0 0 0 0 0 0 0 0 
NNE 0 0 0 0 0 0 0 0 0 0 0 0 0 
N E 0 0 0 0 0 0 0 0 0 0 0 0 0 
ENE 0 0 1 0 1 0 0 0 0 0 0 0 2 
E 0 0 0 1 0 1 0 0 0 0 0 0 2 
ESE 0 0 0 0 1 0 0 0 0 0 0 0 1 
S E 0 0 0 0 2 1 0 0 0 0 0 0 3 
SSE 0 0 0 1 2 10  9 0 1 0 0 0 2 3 
S 0 0 0 1 2 15 33 2 0 1 0 0 0 72 
SSW 0 0 0 2 8 3 7 6 9 6 0 0 0 0 122 
SW 0 0 0 4 12  5 9 5 7 3 0 0 0 0 135 
WSW 0 0 0 5 1 4  9 6 6 4  1 0 0 0 0 180 
W 0 0 0 4 9 5 2 75 0 0 0 0 0 140 
WNW 0 0 1 2 4 39 79 7 0 0 0 0 132 
N W 0 0 0 1 0 3 7 7 0 0 0 0 18  
NN W 0 0 0 1 0 0 1 0 0 0 0 0 2 
TOTALS 0 0 2 2 2 55 313 394 44  2 0 0 0 832  

NUMBER OF VALID HOURS 832  
NUMBER OF INVALID HOURS 0 

NUMBER 'OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 832 

PASQUILL B 
MODERATELY UNSTABLE (-1.9 < DT/DZ < -1.7 "C/100 METERS) 

WIND .22 - .51 - .76 - 1.1 - 1.6 - 2.1  - 3.1  - 5 . 1  - 7.1 - 1 0 . 1  - 1 3 . 1  - >18 TOTAL 
DIR .50 .75 1.0 1 .5  2.0 3.0 5.0 7 .0  10.0 13.0 18.0 
N 0 0 0 0 1 1 0 0 0 0 0 0 2 
NNE 0 0 0 1 4 3 0 0 0 0 0 0 8 
N E 0 0 0 0 0 1 0 0 0 0 0 0 1 
ENE 0 0 0 0 0 0 0 0 0 . O  0 0 0 
E 0 0 0 0 1 0 0 0 0 0 0 0 1 
ESE 0 0 1 0 0 0 0 0 0 0 0 0 1 
S E 0 0 0 0 1 0 1 1 0 0 0 0 3 
SSE 0 0 0 1 2 1 5 3 0 0 0 0 12 
S 0 0 0 0 3 5 9 1 0 0 0 0 18 
SSW 0 0 0 0 5 8 2 0 0 0 0 0 15 
SW 0 0 1 2 2 6 1 0 0 0 0 0 12 
WSW 0 0 0 3 2 1 0 0 0 0 0 0 6 
W 0 0 0 0 1 3 0 0 0 0 0 0 4 
WNW 0 0 0 1 4 3 0 0 0 0 0 0 8 
N W 0 0 0 1 2 8 8 1 0 0 0 0 2 0 
NN W 0 0 0 1 0 1 0 0 0 0 0 0 2 
TOTALS 0 0 2 10 28 4 1 2 6 6 0 0 0 0 113 

NUMBER OF VALID HOURS 113 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 113 



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2007) 

METEOROLOGY 

Ju ly  - September 
TABLE 4A 

SITE: SAN ONOFRE 
PERIOD OF RECORD 07070100-07093023 
WIND SPEED (MIS) AT 10 METER LEVEL 

PASQUILL C 
SLIGHTLY UNSTABLE (-1.7 < DT/DZ < -1.5 "C/100 METERS) 

WIND .22 - .51  - .76 - 1.1 - 1.6 - 2 . 1  - 3.1 - 5 .1  - 7.1 - 1 0 . 1  - 1 3 . 1  - >18 TOTAL 
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0 
N 0 0 0 4 1 2 0 0 0 0 0 0 7 
NNE 
N E 
EN E 
E 
ES E 
S E 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
N W 
NN W 0 0 0 2 4 0 1 0 0 0 0 0 7 
TOTALS 0 0 1 3 8 37 110 5 0 6 0 0 0 0 242 

NUMBER OF VALID HOURS 242 
NUMBER OF INVALID HOURS 0 

PASQUILL D 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 242 

NEUTRAL (-1.5 < DT/DZ I -0.5 "C/100 METERS) 
WIND .22 - .51  - .76 - 1.1 - 1.6 - 2.1 - 3.1 - 5.1 - 7 . 1  - 1 0 . 1  - 1 3 . 1  - >18 TOTAL 
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0 
N 0 0 2 8 1 5 0 0 0 0 0 0 16 
NNE 
N E 
ENE 
E 
ES E 
S E 
SSE 
S 
SSW 
S W 
WSW 
W 
WNW 
N W 
NN W 0 0 3 6 7 4 2 0 0 0 0 0 2 2 
TOTALS 0 7 32 9 9 88 160 110 20 6 0 0 0 522 

NUMBER OF VALID HOURS 522 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 522 



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2007) 

METEOROLOGY 

J u l y  - September  
TABLE 4A 

SITE: SAN ONOFRE 
PERIOD OF RECORD 07070100-07093023 
WIND SPEED (MIS) AT 10  METER LEVEL 

PASQUILL E 
SLIGHTLY STABLE ( -0 .5  < DT/DZ s 1.5 "C/100 METERS) 

WIND .22 - .51 - .76 - 1.1 - 1.6 - 2 .1  - 3 . 1  - 5.1  - 7 .1  - 1 0 . 1  - 1 3 . 1  - >18 TOTAL 
D I  R .50 .75 1.0 1.5 2.0 3.0 5 .0  7.0 10.0 13.0 18.0 
N 0 1 1 7 8 2 0 0 0 0 0 0 19  
NNE 0 1 3 17 12 7 1 0 0 0 0 0 4 1 
NE 0 0 4 5 1 3 ' 0  0 0 0 0 0 13 
EN E 0 1 6 5 3 2 0 0 0 0 0 0 17 
E 0 0 0 3 9 2 2 0 0 0 0 0 16  
ES E 0 1 3 5 2 0 1 0 0 0 0 0 12  
SE 0 1 2 4 2 2 4 0 0 0 0 0 15 
SS E 0 1 3 4 7 4 1 0 0 0 0 0 2 0 
S 0 2 2 6 6 1 1 0 0 0 0 0 1 8  
SSW 0 1 0 7 1 1 0 0 0 0 0 0 10  
SW 0 0 2 2 0 2 0 0 0 0 0 0 6 
WSW 0 1 3 2 2 1 0 0 0 0 0 0 9 
W 0 0 1 2 4 3 0 0 0 0 0 0 10  
WNW 0 0 1 4 2 6 2 0 0 0 0 0 15 
N W 0 1 1 5 2 1 2 0 0 0 0 0 12  . . . 

NN W 0 1 4 6 5 2 1 0 0 0 0 0 19  
TOTALS 0 12 36 8 4  6 6 39 15 0 0 0 0 0 252 

NUMBER OF VALID HOURS 252 
NUMBER OF INVALID HOURS 0 

PASOUILL F 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 252 

MODERATELY STABLE (1.5 < DTIDZ 4.0 "C/100 METERS) 
WIND .22 - .51 - .76 - 1.1 - 1.6 - 2 .1  - 3.1  - 5 .1  - 7 .1  - 1 0 . 1  - 1 3 . 1  - >18 TOTAL 
DIR .50 .75 1.0 1.5 2.0 3 .0  5.0 7.0 10.0 13.0 18.0 
N 0 1 0 3 2 1 2 0 0 0 0 0 9 
NNE 
NE 
EN E 
E 
ES E 
SE 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
N W 
NN W 0 0 0 4 1 0 0 0 0 0 0 0 5 
TOTALS 0 2 10 36 47 36 7 0 0 0 0 0 138  

NUMBER OF VALID HOURS 138 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 138 



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2007) 

METEOROLOGY 

J u l y  - September  
TABLE 4A 

SITE: SAN ONOFRE 
PERIOD OF RECORD 07070100-07093023 
WIND SPEED (MIS) AT 10  METER LEVEL 

PASQUILL G 
EXTREMELY STABLE (DT/DZ > 4.0 "C/100 METERS) 

WIND .22 - .51  - .76 - 1.1 - 1.6  - 2.1  - 3 . 1  - 5.1  - 7 . 1  - 1 0 . 1  - 1 3 . 1  - >18 TOTAL 
DIR .50 .75 1.0 1.5 2 .0  3.0 5.0 7.0 10.0 13.0 18.0 
N 0 0 0 0 2 1 0 0 0 0 0 0 3 
NNE 
NE 
EN E 
E 
ES E 
S E 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
N W 
NN W 0 0 1 0 0 0 0 0 0 0 0 0 1 
TOTALS 0 1 2 7 8 5 3 37 1 0 0 0 0 109 

NUMBER OF VALID HOURS 109 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 109 

ALL STABILITY CLASSES, ALL DT/DZ 
WIND SPEED (MIS) AT 10-METER LEVEL 

WIND .22 - .51  - .76 - 1.1 - 1.6 - 2.1 - 3 . 1  - 5.1  - 7 .1  - 1 0 . 1  - 1 3 . 1  - >18 TOTAL 
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0 
N 0 2 3 2 2 15 12 2 0 0 0 0 0 5 6 
NNE 
NE 
ENE 
E 
ESE 
S E 
SSE 
S 
SSW 
SW 
WSW 
W 
WNW 
NW 
NNW 0 1 8 20 17 7 5 0 0 0 0 0 58 
TOTALS 0 2 2 85 296 329 752 639 77 8 0 0 0 2208 

NUMBER OF VALID HOURS 2208 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 2208 



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2007) 

METEOROLOGY 

Oc tober  - December 
TABLE 4A 

SITE: SAN ONOFRE 
PERIOD OF .RECORD 07100100-07123123 
WIND SPEED (MIS) AT 10 METER LEVEL 

PASQUILL A 
EXTREMELY UNSTABLE (DT/DZ s -1 .9  "C/100 METERS) 

WIND .22 - .51  - .76 - 1.1 - 1.6 - 2 . 1  - 3.1  - 5.1  - 7 . 1  - 1 0 . 1  - 1 3 . 1  - >18 TOTAL 
DIR .50 .75 1.0 1 .5  2.0 3 .0  5.0 7.0 10.0 13.0 18.0 
N 0 0 0 0 0 1 0 0 0 0 0 0 1 
NNE 0 0 0 0 0 1. 0 0 1 0 0 0 2 
N E 0 0 1 0 0 0 0 1 4 1 0 0 7 
EN E 0 0 0 0 0 0 0 2 0 0 0 0 2 
E 0 0 0 1 0 0 1 0 0 0 0 0 2 
ES E 0 0 0 0 1 1 1 0 0 0 0 0 3 
S E 0 0 0 3 1 1 1 2 0 0 0 0 8 
SSE 0 0 0 1 2 5 7 2 0 0 0 0 17 
S 0 0 0 0 4 12 18  3 1 0 0 0 38 
SSW 0 0 0 2 4 13 12 0 0 0 0 0 3 1 
SW 0 0 0 4 6 19 7 1 0 0 0 0 37 
WSW 0 0 0 3 9 19 8 1 0 0 0 0 40 
W 0 0 0 1 11 6 1 40 2 0 0 0 0 115 
WNW 0 0 0 1 4 32 46 11 0 0 0 0 9 4 
N W 0 0 0 0 0 3 2 3 0 0 0 0 8 
NN W 0 0 0 1 1 1 0 0 0 0 0 0 3 
TOTALS 0 0 1 17 43 169 143 28 6 1 0 0 408 

NUMBER OF VALID HOURS 408 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 408 

PASOUILL B 
MODERATELY UNSTABLE (-1.9 < DT/DZ < -1.7 "C/100 METERS) 

WIND .22 - . 5 1  - .76 - 1.1 - 1.6 - 2 . 1  - 3.1 - 5 . 1  - 7 .1  - 1 0 . 1  - 1 3 . 1  - >18 TOTAL 
DIR .50 .75 1.0 1 .5  2 .0  3 .0  5.0 7.0 10.0 13.0 18.0 
N 0 0 0 0 0 1 0 0 0 0 0 0 1 
NNE 
N E 
ENE 
E 
ES E 
S E 
SSE 
S 
SSW 
S W 
WSW 
W 
WNW 
N W 
NN W 0 0 0 0 0 0 0 0 0 0 0 0 0 
TOTALS 0 0 0 8 11 11 19  2 2 0 0 0 53 

NUMBER OF VALID HOURS 5 3 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 53 



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2007) 

METEOROLOGY 

O c t o b e r  - December 
TABLE 4A 

SITE: SAN ONOFRE 
PERIOD OF RECORD 07100100-07123123 
WIND SPEED (MIS) AT 10  METER LEVEL 

PASQUILL C 
SLIGHTLY UNSTABLE (-1.7 C DT/DZ < -1.5 "C1100 METERS) 

WIND .22 - .51 - .76 - 1.1 - 1.6 - 2 . 1  - 3.1  - 5 . 1  - 7 . 1  - 10.1 - 13.1 - >18 TOTAL 
DIR .50 .75 1.0 1 .5  2.0 3.0 5.0 7 .0  10.0 13.0 18.0 
N 0 0 0 1 1 1 1 0 0 0 0 0 4 
NNE 
N E 
ENE 
E 
ES E 
S E 
SSE 
S 
SSW 
S W 
WSW 
W 
WNW 
NW 
NNW 0 0 0 0 1 0 0 0 0 0 0 0 1 
TOTALS 0 0 0 5 3 1 3 0 18  10  0 0 0 0 9 4 

NUMBER OF VALID HOURS 9 4 
NUMBER OF INVALID HOURS 0 

PASQUI LL D 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 9 4  

NEUTRAL ( -1 .5  < DT/DZ < -0.5 "C/100 METERS) 
WIND .22 - .51 - .76 - 1.1 - 1.6 - 2 . 1  - 3.1 - 5.1  - 7 . 1  - 10.1 - 13.1 - '18 TOTAL 
DIR .50 .75 1.0 1 .5  2.0 3.0 5.0 7.0 10.0 13.0 18.0 
N 0 0 2 9 7 8 6 1 0 0 0 0 33 
NNE 0 0 2 9 12  2 6 3 0 9 0 0 0 0 88 
N E 0 0 3 2 5 6 3 3 1 0 0 0 23 
ENE 0 0 0 2 1 1 2 1 0 0 0 0 7 
E 1 0 0 3 0 4 2 0 0 0 0 0 1 0  
ESE 0 0 0 2 1 4 15 1 0 0 0 0 2 3 
S E 0 0 0 2 4 1 4  2 1 8 1 0 0 0 5 0 
SSE 0 0 0 3 4 11 17 9 1 0 0 0 45 
S 0 0 0 8 8 10  6 1 4 0 0 0 37 
SSW 0 0 2 7 8 2 4 4 2 0 0 0 2 9 
S W 0 0 2 5 4 6 2 3 3 0 0 0 2 5 
WSW 0 1 1 5 2 5 3 1 1 0 0 0 19  
W 0 0 0 5 3 19 10  14  1 0 0 0 5 2 
WNW 0 0 1 8 6 10 15 3 1 0 0 0 44  
NW 0 1 5 8 8 9 1 4  2 0 0 0 0 47 
NNW 0 0 1 10  11 11 3 1 0 0 0 0 37 
TOTALS 1 2 19 8 8  8 4  146 153 6 1 15 0 0 0 569 

NUMBER OF VALID HOURS 569 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 569 



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2007) 

I METEOROLOGY 

O c t o b e r  - December 
TABLE 4A 

SITE: SAN ONOFRE 
PERIOD OF RECORD 07100100-07123123 
WIND SPEED (MIS) AT 10  METER LEVEL 

PASQUILL E 
SLIGHTLY STABLE ( -0 .5  < 'DT/DZ < 1.5 "C/100 METERS) 

WIND .22 - .51  - .76 - 1.1 - 1 .6  - 2 . 1  - 3 . 1  - 5.1  - 7 . 1  - 1 0 . 1  - 1 3 . 1  - >18 TOTAL 
D I R .50 .75 1.0 1.5 2 .0  3 .0  5 .0  7.0 10.0 13.0 18.0 
N 0 1 1 5 10  7 3 0 0 0 0 0 2 7 
NNE 0 1 3 10  18  2 0 6 3 1 0 0 0 0 116 
N E 0 2 1 5 4 8 10 7 3 0 0 0 40  
ENE 0 0 2 2 1 0 2 0 0 0 0 0 7 
E 0 0 1 3 8 7 5 0 0 0 0 0 2 4 
ESE 0 0 1 4 2 7 3 0 0 0 0 0 17  
S E 0 0 2 4 2 2 9 0 0 0 0 0 1 9  
SSE 0 0 0 1 3 4 8 1 0 0 0 0 17  
S 0 1 1 4 3 3 2 0 0 0 0 0 1 4  
SSW 0 0 1 3 0 4 0 0 0 0 0 0 8 
S W 0 1 1 2 0 1 3 2 0 0 0 0 1 0  
WSW 0 0 1 2 2 2 3 0 0 0 0 0 10  
W 0 0 2 2 4 1 0 0 0 0 0 0 9 
WNW 0 1 0 1 4 3 1 0 0 0 0 0 10  
NW 0 2 0 3 3 6 4 0 0 0 0 0 1 8  
NNW 0 1 0 4 2 3 3 0 0 0 0 0 1 3  
TOTALS 0 10 17 5 5 6 6 78 119 11 3 0 0 0 359 

NUMBER OF VALID HOURS 359 NUMBER OF CALMS 0 
NUMBER OF INVALID HOURS 0 TOTAL HOURS FOR THE PERIOD 359 

1 PASQUILL F 
MODERATELY STABLE (1.5 < DT/DZ < 4.0 "C/100 METERS) 

WIND .22 - .51 - .76 - 1.1 - 1.6 - 2 . 1  - 3 . 1  - 5.1  - 7 . 1  - 1 0 . 1  - 1 3 . 1  - >18 TOTAL 
DIR .50 .75 1.0 1.5 2.0 3 .0  5.0 7.0 10.0 13.0 18.0 
N 0 0 0 4 5 10 4 0 0 0 0 0 23 
NNE 0 1 3 4 20 44  14  0 0 0 0 0 8 6 
N E 0 0 1 13 11 11 2 0 0 0 0 0 3 8  
ENE 0 0 0 5 3 3 0 0 0 0 0 0 11 
E 0 2 1 3 1 0 0 0 0 0 0 0 7 
ES E 0 0 1 3 4 8 0 1 0 0 0 0 17  
S E 0 0 2 1 2 2 1 0 0 0 0 0 8 
SSE 0 0 0 1 1 3 1 0 0 0 0 0 6 
S 0 0 1 1 4 0 0 0 0 0 0 0 6 
SSW 0 0 0 4 0 0 0 0 0 0 0 0 4 
S W 0 0 0 0 1 0 0 0 0 0 0 0 1 
WSW 0 0 0 2 3 0 0 0 0 0 0 0 5 
W 0 0 0 3 2 3 0 0 0 0 0 0 8 
WNW 0 0 0 4 3 3 3 0 0 0 0 0 13  
NW 0 0 1 2 3 0 1 0 0 0 0 0 7 
NNW 0 1 1 4 8 6 5 0 0 0 0 0 25  
TOTALS 0 4 11 5 4  7 1 9 3 3 1 1 0 0 0 0 265  

NUMBER OF VALID HOURS 265 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 265 



ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT (2007) 

METEOROLOGY 

O c t o b e r  - December 
TABLE 4A 

SITE: SAN ONOFRE 
PERIOD OF RECORD 07100100-07123123 
WIND SPEED (MIS) AT 10  METER LEVEL 

PASQUILL G 
EXTREMELY STABLE (DT/DZ > 4.0 "C/100 METERS) 

WIND .22 - .51 - .76 - 1.1 - 1.6 - 2 .1  - 3.1 - 5 . 1  - 7 . 1 - 1 0 . 1  - 1 3 . 1  - >18 TOTAL 
DIR .50 .75 1.0 1.5 2.0 3.0 5.0 7.0 10.0 13.0 18.0 
N 0 0 0 1 6 4 11 0 0 0 0 0 2 2 
NNE 
NE 
ENE 
E 
ESE 
S E 
SSE 
S 
SSW 
S W 
WSW 
W 
WNW 
NW 
NN W 0 0 1 2 1 6 7 0 0 0 0 0 17 
TOTALS 0 4 11 36 68 155 178 8 0 0 0 0 460 

NUMBER OF VALID HOURS 460 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 460 

ALL STABILITY CLASSES, ALL DT/DZ 
WIND SPEED (MIS) AT 10 METER LEVEL 

WIND .22 - .51 - .76 - 1.1 - 1.6 - 2 .1  - 3.1 - 5.1  - 7 . 1  - 1 0 . 1  - 1 3 . 1  - >18 TOTAL 
DIR .50 .75 1.0 1.5 2 .0  3.0 5 .0  7.0 10.0 13.0 18.0 
N 0 1 3 20 29 3 2 2 5 1 0 0 0 0 111 
NNE 0 3 9 2 6 72 200 252 18  2 0 0 0 582 
N E 0 2 8 23 3 5 4 1  2 4  12 9 1 0 0 155 
ENE 0 1 3 16 9 9 9 7 0 0 0 0 5 4  
E 1 2 3 13 12 1 4  10 0 0 0 0 0 55 
ESE 0 0 4 11 10 2 2 2 0 2 0 0 0 0 69 
S E 0 1 5 11 9 2 1 37 12 1 0 0 0 97 
SSE 0 0 0 8 13 28 40 13 1 0 0 0 103 
S 0 1 2 15 2 7 3 0 3 0 4 5 0 0 0 114  
SSW 0 0 3 2 0 17 2 4  16 4 2 0 0 0 8 6 
S W 0 1 5 14  18 33 13 6 3 0 0 0 9 3 
WSW 0 1 2 19  2 7 3 4 15 2 1 0 0 0 1 0 1  
W 0 0 2 1 4  25 8 6 54 17 1 0 0 0 199 
WNW 0 1 1 17 26 5 5 7 1 14  1 0 0 0 186 
N W 0 4 6 15 2 1 26 2 7 8 0 0 0 0 107 
NN W 0 2 3 2 1 2 4 2 7 18 1 0 0 0 0 96 
TOTALS 1 20 59 263 374 682 6 6 1  1 2 1  2 6 1 0 0 2208 

NUMBER OF VALID HOURS 2208 
NUMBER OF INVALID HOURS 0 

NUMBER OF CALMS 0 
TOTAL HOURS FOR THE PERIOD 2208 
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SUBJECT: SONGS OFFSITE DOSE CALCULATION MANUAL R e v i s i o n  0  

Enclosed i s  R e v i s i o n  0  t o  t h e  SONGS O f f s i t e  Dose C a l c u l a t i o n  Manual (ODCM). 
T h i s  i ssuance  supercedes b o t h  S o l - O D C M  and t h e  5'023-ODCM. The t e c h n i c a l  
requ i rements  p r e v i o u s l y  l o c a t e d  i n  t h e  U n i t  2&3 ODCM a r e  ma in ta ined  w i t h  t h i s  
r e v i s i o n .  Standard r e f o r m a t t i n g  f o r  t i t l e s ,  f o o t e r s ,  page numbers and 
renumber ing o f  e q u a t i o n s  has been per formed.  

T h i s  v e r s i o n  accompl ishes t h e s e  i t ems :  
Puts a l l  SONGS ODCM requ i rements  rema in ing  i n  t h e  501-ODCM and i n  t h e  

S023-ODCM i n t o  S0123-ODCM, r e v i s i o n  0, 
C l a r i f i e s  i n  Tab le  4 - 1  and 4-2 t h a t  o n l y  U n i t  2  p l a n t  computer system 

(PCS) i s  r e q u i r e d  f o r  t h e  a l a r m  f e a t u r e ,  
I n c o r p o r a t e s  t h e  changes from t h e  2005-2006 Land Use Census (LUC) f r o m  

t h e  Memorandum f rom J.W. S c o t t  t o  D. D ick ,  2006 Dose Parameters f o r  
SONGS U n i t  1 and U n i t s  2/3, dated February  7,2007 and moved a l l  R i  
t a b l e s  t o  At tachment A, 

F i g u r e  4-5 now d e p i c t s  a l l  l i q u i d  r e l e a s e  p o i n t s  i n c l u d i n g  t h e  n o r t h  
i n d u s t r i a l  a rea (NIA) y a r d  d r a i n  sump (YDS) and changed t h e  t i t l e  
th roughou t  t o  N I A ,  

Three Effluent/ODCM Screens (EOE) have been per formed f o r  t h i s  change, and a r e  
documented i n  AR# 061200665. No 50.59 o r  EOE r e v i e w s  were r e q u i r e d  o r  
per formed f o r  ed i  t o r i  a1 changes. 

None o f  t h e  changes impact  t h e  accuracy o r  r e l i a b i l i t y  o f  e f f l u e n t  dose o r  
s e t p o i n t  c a l c u l a t i o n s .  The l e v e l  o f  r a d i o a c t i v e  e f f l u e n t  c o n t r o l  r e q u i r e d  by 
10CFR20, 40CFR190, 10CFR50.36a and Appendix I t o  10CFR50 w i l l  be ma in ta ined .  

Since t h i s  i s  Rev 0, no change bars  are inc luded.  However, t h e  f o l l o w i n g  
t a b l e  i d e n t i f i e s  the instances i n  which i n fo rmat ion  from t h e  preceding U n i t  1 
o r  U n i t  2&3 ODCM were m o d i f i e d .  

I Page # 1 Change 

4-7 ( Added " U n i t  2" t o  i tern 4 i n  Tab1 e 4-2. I 

1-22 

4-3 

- - 

Changed e q u a t i o n  number f rom 1-16 t o  1-15 and t h e  r e f e r e n c e  i n  
t h e  NOTE t o  e q u a t i o n  1-15 

Added " U n i t  2" t o  i t e m  4 i n  Tab le  4-1. 

4-8 

4-10 

Cor rec ted  p rocedure  number t o  S0123-XXIX-2.10 

Renumbered t h e  f o o t n o t e s  



Renumbered t h e  s e c t i o n s  and s p e c i f i e d  t h e  a c t i o n  whether  41 a 
l o r  b 

1 -1  
(APP A) 

1-5 

Rev ised R i  v a l u e s  p e r  LUC 

Rev ised R i  v a l u e s  and changed name o f  pathway p e r  LUC 

1-10 Rev ised R i  v a l u e s  p e r  LUC 

1-12 

1-13 

1-14 

I Rev ised Ri  v a l u e s  p e r  LUC 

Rev ised R i  va lues  and changed name o f  pathway p e r  LUC 

Rev ised R i  va lues  p e r  LUC 

Rev ised Ri  va lues  p e r  LUC 

1 - 15 

1 - 17 

1-19 

I D e l e t e d  Ri  t a b 1  e p e r  LUC 

Rev ised Ri  v a l u e s  p e r  LUC 

Rev ised Ri  v a l u e s  p e r  LUC 

Rev ised Ri  v a l u e s  p e r  LUC 

I Revi  sed Ri  v a l  ues p e r  LUC 

I Rev ised Ri  v a l u e s  p e r  LUC I 

3-2 

3-3 

3-10 I Rev ised Ri  v a l u e s  p e r  LUC I 

Rev ised Ri  v a l u e s  p e r  LUC 

Rev ised Ri  v a l u e s  p e r  LUC 

1 D e l e t e d  Ri  t a b l e  p e r  LUC 

3- 11 

3-12 

3-14 

3-17 

Rev ised Ri  v a l u e s  p e r  LUC 

Rev ised Ri  v a l u e s  p e r  LUC 

Rev ised Ri  va lues  p e r  LUC 

Rev ised Ri  va lues  p e r  LUC 
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INTRODUCTION 

The O F F S I T E  DOSE CALCULATION MANUAL (ODCM) i s  a s u p p o r t i n g  document o f  t h e  
RADIOLOGICAL EFFLUENT TECHNICAL SPECIFICATIONS (NUREG 0 4 7 2 ) .  The ODCM 
enumerates dose and c o n c e n t r a t i o n  s p e c i f i c a t i o n s ,  i n s t r u m e n t  requ i remen ts ,  a s  
w e l l  as d e s c r i b e s  t h e  methodo logy  and parameters  t o  be used i n  t h e  c a l c u l a t i o n  
o f  o f f s i t e  doses f r o m  r a d i o a c t i v e  l i q u i d  and a i r b o r n e  e f f l u e n t s  c o n s i s t e n t  w i t h  
RG 1.109 and NUREG 0133. I n  o r d e r  t o  meet r e l e a s e  l i m i t s ,  i t  a d d i t i o n a l l y  
p r o v i d e s  c a l c u l a t i o n s  f o r  l i q u i d  and gaseous e f f l u e n t  m o n i t o r i n g  i n s t r u m e n t a t i o n  
a l a r m / t r i p  s e t p o i n t s .  The e n v i r o n m e n t a l  s e c t i o n  c o n t a i n s  t h e  r e q u i  rements f o r  
t h e  r a d i o l o g i c a l  env i ronmen ta l  m o n i t o r i n g  program. 

The ODCM w i l l  be m a i n t a i n e d  a t  t h e  S i t e  f o r  use as a  document o f  S p e c i f i c a t i o n s  
and a c c e p t a b l e  me thodo log ies  and c a l c u l a t i o n s  t o  be  used i n  imp lemen t ing  t h e  
S p e c i f i c a t i o n s .  Changes i n  t h e  c a l c u l a t i o n a l  methods o r  pa ramete rs  w i l l  be 
i n c o r p o r a t e d  i n t o  t h e  ODCM i n  o r d e r  t o  assu re  t h a t  t h e  ODCM r e p r e s e n t s  c u r r e n t  
methodo logy .  
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1 . 0  LIQUID EFFLUENTS 

1.1 CONCENTRATION 

SPECIFICATION 

1 . 1 . 1  The c o n c e n t r a t i o n  o f  r a d i o a c t i v e  m a t e r i a l  r e l e a s e d  f r o m  t h e  
s i t e  (see F i g u r e  1-2)  s h a l l  be  l i m i t e d  t o  t h e  c o n c e n t r a t i o n s  
s p e c i f i e d  i n  10 C F R  P a r t  20, Appendix B, Tab le  11, column 2 f o r  
r a d i o n u c l i d e s  o t h e r  t h a n  d i s s o l v e d  o r  e n t r a i n e d  n o b l e  gases.  
F o r  d i s s o l v e d  o r  e n t r a i n e d  n o b l e  gases, t h e  c o n c e n t r a t i o n  s h a l l  
be 1  i m i t e d  t o  2 x  m i c r o c u r i e s / m l  t o t a l  a c t i v i t y .  

APPLICABILITY: A t  a l l  t i m e s  

ACTION: 

a .  W i t h  t h e  c o n c e n t r a t i o n  o f  r a d i o a c t i v e  m a t e r i a l  r e l e a s e d  f r o m  
t h e  s i t e  exceed ing t h e  above l i m i t s ,  i m m e d i a t e l y  r e s t o r e  t h e  
c o n c e n t r a t i o n  t o  w i t h i n  t h e  above l i m i t s .  

SURVEILLANCE REQUIREMENTS 

.1  R a d i o a c t i v e  l i q u i d  wastes s h a l l  be  sampled and ana lyzed  a c c o r d i n g  
t o  t h e  samp l i ng  and a n a l y s i s  p rogram o f  Tab le  1-1. 

.2 The r e s u l t s  o f  t h e  r a d i o a c t i v i t y  ana l yses  s h a l l  be  used i n  
accordance w i t h  t h e  methodo logy  and parameters  i n  S e c t i o n  1 . 4  t o  
a s s u r e  t h a t  t h e  c o n c e n t r a t i o n s  a t  t h e  p o i n t  o f  r e l e a s e  a r e  
m a i n t a i n e d  w i t h i n  t h e  l i m i t s  o f  S p e c i f i c a t i o n  1.1.1. 
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TABLE 1-1 

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM 

Lower L i m i t  
Minimum o f  D e t e c t i o n  

L i q u i d  Re1 ease Sampl i ng A n a l y s i s  Type o f  A c t i v i t y  (LLD) 
TY pe Frequency Frequency A n a l y s i  s ( ~ C i / r n l ) ~  

A .  B a t c h  Waste P P P r i n c i p a l  Gamma 5x10-' 
 el ease" Each Ba tch  Each Ba tch  € m i  t t e r s f  

1 -131 1~ 

P M Di  s s o l  ved and 1 x 1 0 . ~  
One Batch/M Ent  r a i  ned Gases 

(Gamma e m i t t e r s )  

P M H - 3 1 ~ 1 0 - ~  
Each Ba tch  Compos i t eb 

Gross A lnha IXIO-' 

P Q Sr-89,  Sr -90  5x10"' 
Each Ba tch  Composi t e b  

Fe-55 1 ~ 1 0 - ~  

NOTE BATCH RELEASE POINTS: P r imary  P l a n t  Makeup S to rage  Tanks, Radwaste P r imary  
Tanks, Radwaste Secondary Tanks, M i s c e l l a n e o u s  Waste Condensate M o n i t o r  Tanks, 
Blowdown P r o c e s s i n g  System N e u t r a l i z a t i o n  Sump, FFCPD sumps ( h i g h  c o n d u c t i v i t y ,  
1 ow c o n d u c t i v i t y )  and h o l d u p  tank ,  Component Cool i ng Water Sump, S to rage  Tank 
Area Sump, S/G Blowdown. 

B. Cont i nuous D W P r i n c i p a l  Gamma 5x10.' 
Re1 easese ,  Grab Sample Composi t e C   mi t t e r s f  

1 -131 1 x 1 O-b 

M M D i s s o l v e d  and 1 x 1 o ‘ ~  
Grab Sample E n t r a i n e d  Gases 

(Gamma e m i t t e r s )  
-- 

D M H - 3 1x10-5 
Grab Sample Composi t e C  

Gross A lpha l x l o “  

D Q Sr-89,  Sr -90  5 ~ 1 0 - ~  
Grab Sampl e Composi t e C  

Fe-55 1 ~ 1 0 - ~  

NOTE CONTINUOUS RELEASE POINTS: T u r b i  ne P l  a n t  Sump*, Bl  owdown Process i  ng System 
N e u t r a l  i z a t  i on Sump", S / G  B l  owdown Bypass L ine*** ,  S/G Bl  owdown, Aux i  1 i a r y  
B u i l d i n g  Sump,* 
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TABLE 1-1 

RADIOACTIVE L IQUID WASTE SAMPLING AND ANALYSIS PROGRAM 
(Cont i nued) 

Lower L i m i t  
Minimum Type o f  o f  D e t e c t i o n  

L i q u i d  Re1 ease  Sampl i ng Anal y s i  s A c t i v i t y  
Frequency Frequency 

(LLD) 
TY pe A n a l y s i s  ( ~ C i / m l ) ~  

C .  Cont inuous 3 x W  W P r i n c i p a l  Gamma 5x10-' 
Re1 easee Grab Sample E m i t t e r s f  

N o r t h  3 x W  M H-3 1 ~ 1 0 - ~  

Industria' Area Grab Sample Cornposi teb*' Al ha Yard D r a i n  Sump l x 1 0 - ~  

Grab Sampl e compos i teb.g Fe-55 1 x 1 0 - ~  
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TABLE 1-1 (Con t i nued )  

TABLE NOTATION 

a .  The LLD i s  t h e  s m a l l e s t  c o n c e n t r a t i o n  o f  r a d i o a c t i v e  m a t e r i a l  i n  a  sample t h a t  
w i l l  be d e t e c t e d  w i t h  95% p r o b a b i l i t y  w i t h  o n l y  5% p r o b a b i l i t y  o f  f a l s e l y  
c o n c l u d i n g  t h a t  a  b l a n k  o b s e r v a t i o n  r e p r e s e n t s  a  " r e a l "  s i g n a l .  

F o r  a p a r t i  c u  

LLD - -- 

E a V m  

l a r  measurement system (wh ich  may 

4 .66  s, 
A 

2,22 x l o 6  Y exp ( - A M )  

i n c l u d e  rad iochemi  c a l  s e p a r a t i o n )  

where: 

LLD i s  t h e  " a  p r i o r i "  l o w e r  l i m i t  o f  d e t e c t i o n  a s  d e f i n e d  above (as  
m i c r o c u r i e  p e r  u n i t  mass o r  volume),  

s, i s  t h e  s t a n d a r d  d e v i a t i o n  o f  t h e  background c o u n t i n g  r a t e  o r  o f  t h e  
c o u n t i n g  r a t e  o f  a  b l a n k  sample as a p p r o p r i a t e  (as  coun ts  p e r  m i n u t e ) ,  

E i s  t h e  c o u n t i n g  e f f i c i e n c y  (as  coun ts  p e r  t r a n s f o r m a t i o n ) ,  

V i s  t h e  sample s i z e  ( i n  u n i t s  o f  mass o r  volume),  

2 .22  x l o 6  i s  t h e  number o f  t r a n s f o r m a t i o n s  p e r  m i n u t e  p e r  m i c r o c u r i e ,  

Y i s t h e  f r a c t i o n a l  r a d i  ocherni c a l  y i  e l  d  (when app l  i cab1 e) , 

A i s  t h e  r a d i o a c t i v e  decay c o n s t a n t  f o r  t h e  p a r t i c u l a r  r a d i o n u c l i d e ,  and 

nt i s  t h e  e l a p s e d  t i m e  between m i d p o i n t  o f  sample c o l l e c t i o n  and t i m e  o f  
c o u n t i n g  ( f o r  p l a n t  e f f l u e n t s ,  n o t  env i ronmen ta l  samples) .  

The v a l u e  o f  s, used i n  t h e  c a l c u l a t i o n  of t h e  LLD f o r  a  p a r t i c u l a r  measurement 
system s h a l l  be based on t h e  a c t u a l  observed v a r i a n c e  o f  t h e  background c o u n t i n g  
r a t e  or  o f  t h e  c o u n t i n g  r a t e  o f  t h e  b l a n k  samples (as  a p p r o p r i a t e )  r a t h e r  t h a n  o  
an u n v e r i f i e d  t h e o r e t i c a l l y  p r e d i c t e d  v a r i a n c e .  

T y p i c a l  v a l u e s  o f  E, V ,  Y and ~ . t  shou ld  be used i n  t h e  c a l c u l a t i o n .  

I t  s h o u l d  be r e c o g n i z e d  t h a t  t h e  LLD i s  d e f i n e d  a s  an a p r i o r i  ( b e f o r e  t h e  f a c t )  
l i m i t  r e p r e s e n t i n g  t h e  c a p a b i l i t y  o f  t h e  measurement sys tem and n o t  as a 
p o s t e r i o r i  ( a f t e r  t h e  f a c t )  1  i m i  t f o r  a p a r t i c u l a r  measurement .' 

T o r  a  more comp le te  d i s c u s s i o n  o f  t h e  LLD, and o t h e r  d e t e c t i o n  l i m i t s ,  see t h e  
f o l l o w i n g :  
(1) HASL Procedures  Manual,  HASL-300 ( r e v i  sed annual  l y )  . 
( 2 )  C u r r i e ,  L .  A., " L i m i t s  f o r  Qua1 i t a t i v e  D e t e c t i o n  and Q u a n t i t a t i v e  

D e t e r m i n a t i o n  - Appl i c a t i  on t o  R a d i o c h e m i s t r y "  Anal . Chem. 40, 586-93 (1968). 
( 3 )  H a r t w e l l ,  J .  K., " D e t e c t i o n  L i m i t s  f o r  R a d i o i s o t o p i c  C o u n t i n g  Techn iques, "  

A t1  a n t i c  R i c h f i e l d  Han fo rd  Company Repor t  ARH-2537 (June 22, 1972 ) .  
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TABLE 1-1 (Con t i nued )  

TABLE NOTATION 

A compos i te  sample i s  one i n  wh ich  t h e  q u a n t i t y  o f  l i q u  
p r o p o r t i o n a l  t o  t h e  q u a n t i t y  o f  l i q u i d  waste  d i s c h a r g e d  
method o f  samp l i ng  employed r e s u l t s  i n  a  specimen wh ich  
t h e  1  i q u i  ds r e 1  eased. 

i d  sampled i s  
and i n  wh ich  t h e  
i s  r e p r e s e n t a t i v e  o f  

To be r e p r e s e n t a t i v e  o f  t h e  q u a n t i t i e s  and c o n c e n t r a t i o n s  o f  r a d i o a c t i v e  
m a t e r i a l s  i n  1  i q u i d  e f f l u e n t s ,  samples s h a l l  be c o l l e c t e d  c o n t i n u o u s l y  i n  
p r o p o r t i o n  t o  t h e  r a t e  o f  f l o w  o f  t h e  e f f l u e n t  s t ream.  P r i o r  t o  a n a l y s i s ,  
a l l  samples t a k e n  f o r  t h e  compos i te  s h a l l  be t h o r o u g h l y  mixed i n  o r d e r  f o r  
t h e  compos i te  sample t o  be r e p r e s e n t a t i v e  o f  t h e  e f f l u e n t  r e l e a s e .  

A b a t c h  r e l e a s e  i s  t h e  d i s c h a r g e  o f  l i q u i d  wastes o f  a  d i s c r e t e  volume. 
P r i o r  t o  samp l i ng  f o r  ana l yses ,  each b a t c h  s h a l l  be i s o l a t e d ,  and t h e n  
t h o r o u g h l y  mixed,  by a method d e s c r i b e d  i n  t h e  ODCM, t o  a s s u r e  r e p r e s e n t a t i v e  
sampl i ng . 
A c o n t i n u o u s  r e l e a s e  i s  t h e  d i s c h a r g e  o f  l i q u i d  wastes o f  a  n o n d i s c r e t e  
volume; e .g . ,  f r o m  a volume o f  sys tem t h a t  has an i n p u t  f l o w  d u r i n g  t h e  
c o n t i n u o u s  r e 1  ease. 

The p r i n c i p a l  gamma e m i t t e r s  f o r  wh ich  t h e  LLO s p e c i f i c a t i o n  a p p l i e s  
e x c l u s i v e l y  a r e  t h e  f o l l o w i n g  r a d i o n u c l i d e s :  Mn-54, Fe-59, Co-58, Co-60, 
Zn-65, Mo-99, Cs-134, Cs-137, Ce-141, Ce-144. T h i s  l i s t  does n o t  mean t h a t  
o n l y  t h e s e  n u c l i d e s  a r e  t o  be d e t e c t e d  and r e p o r t e d .  O t h e r  peaks wh ich  a r e  
measurab le  and i d e n t i f i a b l e ,  t o g e t h e r  w i t h  t h e  above n u c l i d e s ,  and t h o s e  
i s o t o p e s  l i s t e d  i n  Reg. Gu ide 1.21, s h a l l  a l s o  be i d e n t i f i e d  and r e p o r t e d .  

P r i o r  t o  a n a l y s i s ,  a l l  samples t a k e n  f o r  t h e  compos i te  s h a l l  be t h o r o u g h l y  
m ixed  i n  o r d e r  f o r  t h e  compos i te  sample t o  be r e p r e s e n t a t i v e  o f  t h e  e f f l u e n t  
r e 1  ease.  

A d m i n i s t r a t i v e  c o n t r o l s  s h a l l  ensu re  t h a t  o n l y  one c o n t i n u o u s  r e l e a s e  p o i n t  
i s  d i s c h a r g i n g  t h r o u g h  a  d i s c h a r g e  p a t h  a t  any g i v e n  t i m e .  The normal 
c o n t i n u o u s  r e l e a s e  p o i n t  v i a  Z(3)RT-7821 i s  t h e  t u r b i n e  p l a n t  sump. 

The f i r s t  sump when t r a n s f e r r i n g  o u t l y i n g  sumps s h a l l  be t r e a t e d  as a b a t c h  
r e 1  ease.  

*** 
Sampl ing  o f  t h i s  f l o w  i s  n o t  r e q u i r e d  if a t  l e a s t  once p e r  31  days blowdown 
bypass i s o l a t i o n  v a l v e  (S21301MU619 f o r  Steam Genera to r  2E088, S21301MU618 
f o r  Steam Genera to r  2E089, S31301MU619 f o r  Steam G e n e r a t o r  3E088 and 
S31301MU618 f o r  Steam Genera to r  3E089) i s  v e r i f i e d  l o c k e d  shu t .  
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1.0 L I Q U I D  EFFLUENTS (Cont  i nued) 

1 .2  DOSE 

S P E C I F I C A T I O N  

1 . 2 . 1  The dose o r  dose commitment t o  an i n d i v i d u a l  f r o m  r a d i o a c t i v e  
m a t e r i a l s  i n  l i q u i d  e f f l u e n t s  r e l e a s e d ,  from each r e a c t o r  u n i t ,  
f r o m  t h e  s i t e  (see F i g u r e  1-2)  s h a l l  be l i m i t e d :  

a .  D u r i n g  any c a l e n d a r  q u a r t e r  t o  l e s s  t h a n  o r  equa l  t o  1 . 5  mrem 
t o  t h e  t o t a l  body and t o  l e s s  t h a n  o r  equal  t o  5 mrem t o  any 
organ,  and 

b .  D u r i n g  any c a l e n d a r  y e a r  t o  l e s s  t h a n  o r  equa l  t o  3 mrem t o  t h e  
t o t a l  body and t o  l e s s  t h a n  o r  equa l  t o  10 mrem t o  any organ.  

APPLICABILITY: A t  a1 1 t i m e s  

a.  W i t h  c a l c u l a t e d  dose f r o m  t h e  r e l e a s e  o f  r a d i o a c t i v e  m a t e r i a l s  
i n  l i q u i d  e f f l u e n t s  exceed ing  any o f  t h e  above l i m i t s ,  i n  l i e u  
o f  any o t h e r  r e p o r t  r e q u i r e d  by T e c h n i c a l  S p e c i f i c a t i o n  S e c t i o n  
5 . 7 . 1  and LCS 5.0.104,  p r e p a r e  and submi t  t o  t h e  Commission 
w i t h i n  30 days, pu rsuan t  t o  T e c h n i c a l  S p e c i f i c a t i o n  S e c t i o n  
5 . 7 . 2  and LCS 5.0.104.2, a S p e c i a l  Repor t  wh ich  i d e n t i f i e s  t h e  
cause (s )  f o r  exceed ing  t h e  l i m i t  ( s )  and d e f i n e s  t h e  c o r r e c t i v e  
a c t i o n s  t a k e n  t o  reduce t h e  r e l e a s e s  and t h e  proposed a c t i o n s  
t o  be t a k e n  t o  assu re  t h a t  subseauent  r e l e a s e s  w i l l  be i n  
comp l i ance  w i t h  S p e c i f i c a t i o n  1 .2 .1 .  

SURVEILLANCE REQUIREMENTS 

.1 Dose C a l c u l a t i o n .  Cumu la t i ve  dose c o n t r i b u t i o n s  f r o m  
e f f l u e n t s  s h a l l  be de te rm ined  i n  accordance w i t h  Sect  
l e a s t  once p e r  31 days.  

1  i q u i d  
i o n  1 . 5  a t  
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1.0 L I Q U I D  EFFLUENTS (Cont i nued) 

1 .3  L I Q U I D  WASTE TREATMENT 

SPECIFICATION 

1.3.1 The l i q u i d  radwaste  t r e a t m e n t  system s h a l l  be OPERABLE. The 
a p p r o p r i a t e  p o r t i o n s  o f  t h e  system s h a l l  be used t o  reduce t h e  
r a d i o a c t i v e  m a t e r i a l s  i n  l i q u i d  wastes p r i o r  t o  t h e i r  d i s c h a r g e  
when t h e  p r o j e c t e d  doses due t o  t h e  l i q u i d  e f f l u e n t  f r o m  t h e  
s i t e  ( see  F i g u r e  1-2)  when averaged o v e r  31 days, would exceed 
0.06 mrem t o  t h e  t o t a l  body o r  0 .2  mrem t o  any organ.  

APPLICABILITY: A t  a l l  t i m e s  

ACTION: 

a .  W i t h  r a d i o a c t i v e  l i q u i d  waste  b e i n g  d i s c h a r g e d  w i t h o u t  
t r e a t m e n t  and i n  excess  o f  t h e  above l i m i t s ,  i n  l i e u  o f  any 
o t h e r  r e p o r t  r e q u i r e d  by T e c h n i c a l  S p e c i f i c a t i o n  S e c t i o n  5 . 7 . 1  
and LCS 5.0.104, p r e p a r e  and submi t  t o  t h e  Commission w i t h i n  30 
days p u r s u a n t  t o  T e c h n i c a l  S p e c i f i c a t i o n  S e c t i o n  5 . 7 . 2  and LCS 
5.0.104.2, a  S p e c i a l  Repor t  wh ich  i n c l u d e s  t h e  f o l l o w i n g  
i n f o r m a t i o n :  

1. E x p l a n a t i o n  o f  why l i q u i d  radwas te  w a s  b e i n g  d i s c h a r g e d  
w i t h o u t  t r e a t m e n t ,  i d e n t i f i c a t i o n  o f  t h e  i n o p e r a b l e  
equipment o r  subsystems and t h e  reason  f o r  i n o p e r a b i l i t y ,  

2. A c t i o n ( s )  t a k e n  t o  r e s t o r e  t h e  i n o p e r a b l e  equipment t o  
OPERABLE s t a t u s ,  and 

3. Summary d e s c r i p t i o n  o f  a c t i o n ( s )  t a k e n  t o  p r e v e n t  a  
r e c u r r e n c e .  

SURVEILLANCE REQUIREMENTS 

Doses due t o  l i q u i d  r e l e a s e s  s h a l l  be p r o j e c t e d  a t  l e a s t  once p e r  
31  days, i n  accordance w i t h  S e c t i o n  3.1. 

D u r i n g  p l a n t  o p e r a t i o n  ( e i t h e r  u n i t  i n  Mode 1-4) ,  t h e  a p p r o p r i a t e  
p o r t i o n s  o f  t h e  l i q u i d  radwas te  t r e a t m e n t  system s h a l l  be 
demonst ra ted  OPERABLE by o p e r a t i n g  t h e  l i q u i d  radwas te  t r e a t m e n t  
system equipment f o r  a t  l e a s t  15-minutes  a t  l e a s t  once p e r  92 days 
u n l e s s  t h e  l i q u i d  radwas te  system has been u t i l i z e d  t o  p rocess  
r a d i o a c t i v e  l i q u i d  e f f l u e n t s  d u r i n g  t h e  p r e v i o u s  92 days .  

I n  p l a n t  shut-down ( b o t h  u n i t s  i n  Mode 5 , 6 ) ,  t h e  a p p r o p r i a t e  
p o r t i o n s  o f  t h e  l i q u i d  radwas te  t r e a t m e n t  system s h a l l  be  
demons t ra ted  OPERABLE by o p e r a t i n g  t h e  l i q u i d  radwas te  t r e a t m e n t  
system equipment f o r  a t  l e a s t  15-minutes  p r i o r  t o  p r o c e s s i n g  
l i q u i d s  u n l e s s  t h e  a p p r o p r i a t e  l i q u i d  radwaste  system has been 
u t i l i z e d  t o  p rocess  r a d i o a c t i v e  l i q u i d  e f f l u e n t s  d u r i n g  t h e  
p r e v i o u s  92 days.  

* 
P e r  r e a c t o r  u n i t  
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1 . 0  L I Q U I D  EFFLUENTS (Con t i nued )  

1.4 LIQUID EFFLUENT MONITOR METHODS OF SETPOINT CALCULATION 

L i q u i d  Radwaste E f f l u e n t  L i n e  M o n i t o r s  p r o v i d e  a l a r m  and 
t e r m i n a t i o n  o f  r e l e a s e  p r i o r  t o  e x c e e d i n g  t h e  c o n c e n t r a t  
s p e c i f i e d  i n  10CFR20, Append ix  B, T a b l e  T I ,  Column 2 a t  

a u t o m a t i c  
i o n  l i m i t s  
t h e  r e l e a s e  

p o i n t  t o  t h e  u n r e s t r i c t e d  a r e a .  To meet t h i s  s p e c i f i c a t i o n  and f o r  t h e  
purpose o f  i m p l e m e n t a t i o n  o f  S p e c i f i c a t i o n  1 .1 .1 ,  t h e  a l a r m / t r i p  
s e t p o i n t s  f o r  l i q u i d  e f f l u e n t  m o n i t o r s  and f l o w  measurement d e v i c e s  a r e  
s e t  t o  assu re  t h a t  t h e  f o l l o w i n g  e q u a t i o n  i s  s a t i s f i e d :  

where:  

C, = 

R = 

F = 
- - 

- - 

s e t p o i n t ,  r e p r e s e n t a t i v e  o f  a  r a d i o n u c l i d e  c o n c e n t r a t i o n  f o r  
t h e  r a d i a t i o n  m o n i t o r  measur ing  t h e  r a d i o a c t i v i t y  i n  t h e  waste  
e f f l u e n t  7 i n e  p r i o r  t o  d i l u t i o n  and subsequent  r e l e a s e ,  pC i /m l  

p e r m i s s i b l e  was te  e f f l u e n t  f l o w  r a t e  a t  t h e  r a d i a t i o n  m o n i t o r  
l o c a t i o n ,  i n  volume p e r  u n i t  t i m e  i n  t h e  same u n i t s  as f o r  F 

d i l u t i o n  w a t e r  f l o w  i n  volume p e r  u n i t  t i m e .  
185,000 gprn p e r  c i r c u l a t i n g  w a t e r  pump ( 4  t o t a l ) *  

17,000 gpm p e r  s a l t w a t e r  pump ( 2  t o t a l )  

* The d e s i g n  f l o w r a t e  o f  each c i r c u l a t i n g  w a t e r  pump i s  
205,000 gprn. The v a l u e  used i n  t h e  d e t e r m i n a t i o n  o f  F t a k e s  
i n t o  account  f a c t o r s  such as f r i c t i o n a l  l osses ,  pump 
i n e f f i c i e n c y ,  and t i d a l  f l o w ,  and p r o v i d e s  r e a s o n a b l e  
assurance t h a t  t h e  r a d i o a c t i v e  r e l e a s e  c o n c e n t r a t i o n  i s  n o t  
u n d e r e s t i m a t e d .  

NOTE:  S i n c e  t h e  v a l u e s  o f  R a r e  much smal 
e q u a t i o n  (1-1)  may be r e p l a c e d  by F 

l e r  t h a n  F, t h e  t e r m  ( F  + R)  i n  
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1.0 L I Q U I D  EFFLUENTS (Con t i nued )  

1 .4  L I Q U I D  EFFLUENT MONITOR METHODS OF SETPOINT CALCULATION (Cont inued)  

MPC,,, 

- - 

where: 

n - - 

F, = 

MPC, = 

e f f e c t i v e  e f f l u e n t  maximum c o n c e n t r a t i o n  p e r m i s s i b l e  l i m i t  
( p C i / m l )  a t  t h e  r e l e a s e  p o i n t  t o  t h e  u n r e s t r i c t e d  a rea  f o r  t h e  
r a d i o n u c l i d e  m i x t u r e  b e i n g  r e l e a s e d :  

number o f  r a d i o n u c l i d e s  i d e n t i f i e d  i n  sample a n a l y s i s  

f r a c t i o n a l  c o n c e n t r a t i o n  o f  t h e  ith r a d i  onuc l  i d e  as o b t a i n e d  by  
sample a n a l y s i  s 

MPC o f  t h e  ith r a d i o n u c l i d e  (10CFR20, App B, Tab le  11, 
Column 2 )  

A d m i n i s t r a t i v e  v a l u e s  a r e  used t o  reduce each s e t p o i n t  t o  account  f o r  
t h e  p o t e n t i a l  a c t i v i t y  r e l e a s e d  s i m u l t a n e o u s l y  f r o m  t h e  f o l l o w i n g  
re1 ease p o i n t s  : 

RW7813 = Radwaste E f f l u e n t  d i s c h a r g e  
S G W  = U n i t  2 Steam Genera to r  E-088 
%9-2 = U n i t  2 Steam Genera to r  E-089 
S G 8 8 - 3  = U n i t  3 Steam Genera to r  E-088 
SG,9-3 = U n i t  3 Steam Genera to r  E-089 

B2 = U n i t  2 Blowdown P r o c e s s i n g  System 
N e u t r a l i z a t i o n  Sump 

B3 = U n i t  3 Blowdown P r o c e s s i n g  System 
N e u t r a l i z a t i o n  Sump 

T, = U n i t  2 T u r b i n e  P l a n t  Sump 

T3 = U n i t  3 T u r b i n e  P l a n t  Sump 
Y = N I A  Ya rd  D r a i n  Sump 

The sum o f  t h e  a d m i n i s t r a t i v e  v a l u e s  i s  l i m i t e d  t o  1.0 t o  ensure  t h a t  
t h e  t o t a l  c o n c e n t r a t i o n  f rom a l l  r e l e a s e  p o i n t s  t o  t h e  p l a n t  d i s c h a r g e  
w i l l  n o t  r e s u l t  i n  a r e l e a s e  exceed ing t h e  l i m i t s  o f  10CFR20, 
Appendix B y  T a b l e  11, Column 2. The a d m i n i s t r a t i v e  v a l u e s  s h a l l  be 
ass igned  such t h a t :  

The adm 
r e 1  ease 

i n i s t r a t i v e  v a l u e s  s h a l l  be p e r i o d  
d a t a  and r e v i s e d  a s  necessa ry .  

i c a l l y  r e v i e w e d  based on a c t u a l  
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1.0 L I Q U I D  EFFLUENTS (Con t i nued )  

1 .4 .1  BATCH R E L E A S E  S E T P O I N T  D E T E R M I N A T I O N  

The waste  f l o w  ( R )  and m o n i t o r  s e t p o i n t  (C,) a r e  s e t  t o  meet t h e  
c o n d i t i o n  o f  e q u a t i o n  (1-1)  f o r  t h e  MPC,,, l i m i t .  The method by 
wh ich  t h i s  i s  accompl ished i s  a s  f o l l o w s :  

STEP 1: The i s o t o p i c  c o n c e n t r a t i o n  f o r  each b a t c h  t a n k  ( o r  
sump) t o  be r e l e a s e d  i s  o b t a i n e d  f r o m  t h e  sum o f  t h e  
measured c o n c e n t r a t i o n s  i n  t h e  t a n k  ( o r  sump) as 
de te rm ined  by a n a l y s i  s .  

where: 

C = t o t a l  c o n c e n t r a t i o n  i n  each b a t c h  tank ,  pC i /m l  

X , C 1 , ,  = sum of t h e  measured c o n c e n t r a t i o n s  f o r  each r a d i o n u c l i d e ,  
i, i n  t h e  gamma spectrum, e x c l u d i n g  Xe-133, pC i /m l  

c, = g r o s s  a l p h a  c o n c e n t r a t i o n  de te rm ined  i n  t h e  p r e v i o u s  
m o n t h l y  compos i te  sample, pCi /ml  

c, = Sr-89 and Sr -90  c o n c e n t r a t i o n s  as de te rm ined  i n  t h e  
p r e v i o u s  q u a r t e r l y  compos i te  sampl e, pCi /ml 

ct = H - 3  c o n c e n t r a t i o n  as de te rm ined  i n  t h e  p r e v i o u s  m o n t h l y  
compos i te  sample, o r  as measured i n  t h e  sample t a k e n  
p r i o r  t o  r e 1  ease, p C i  /ml 

CF, = Fe-55 c o n c e n t r a t i o n  a s  de te rm ined  i n  t h e  p r e v i o u s  
q u a r t e r l y  compos i te  sampl e, pCi /ml 

c x e  = Xe-133 c o n c e n t r a t i o n  as de te rm ined  by  i s o t o p i c  a n a l y s i s ,  
pCi /ml 
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1.0 L I Q U I D  EFFLUENTS (Con t i nued )  

1.4.1 BATCH RELEASE SETPOINT DETERMINATION (Con t i nued )  

STEP 2: The e f f e c t i v e  MPC (MPC,,,) f o r  each b a t c h  t a n k  ( o r  sump) 
i s  de te rm ined  u s i n g :  

where: 

MPC ,, , 
MPC,, = t h e  l i m i t i n g  c o n c e n t r a t i o n s  o f  t h e  a p p r o p r i a t e  
MPC,, r a d i o n u c l i d e  f r o m  10CFR20, Appendix B, Tab le  11, 
MPC,, Column 2 
MPC, 

NOTE: Fo r  d i s s o l v e d  o r  e n t r a i n e d  n o b l e  gases, t h e  c o n c e n t r a t i o n  s h a l l  be 
1 i m i t e d  t o  2 ,OE-4  pCi /ml  t o t a l  a c t i v i t y .  

STEP 3: The s e t p o i n t ,  C, ( pC i /m l )  f o r  each b a t c h  r e l e a s e  
r a d i o a c t i v i t y  m o n i t o r  may now be s p e c i f i e d  based on t h e  
r e s p e c t i v e  v a l u e s  o f  C,  ciC1 j i ,  F ,  MPC ,,,, and R t o  
p r o v i d e  comp l i ance  w i t h  t h e  l i m i t s  o f  10CFR20, Appendix 
B, T a b l e  11, Column 2 .  

STEP 4 :  I f  t h e  m o n i t o r  reads i n  CPM, t h e  s e t p o i n t  may be 
d e r i v e d  u s i n g  t h e  a p p l i c a b l e  c a l i b r a t i o n  c o n s t a n t s  
g i v e n  i n  T a b l e  1 -3  t o  co r respond  t o  t h e  c a l c u l a t e d  
m o n i t o r  1  ; m i  t C,, pCi/ml . 

(cm, v c i / m u  
CPM = 

max (Cal . Const .  , pCi /cc/cpm) 
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1.0 L IQUID  EFFLUENTS (Cont  i nued) 

1 .4 .1  BATCH RELEASE SETPOINT DETERMINATION (Con t i nued )  

1 .4 .1 .1  RADWASTE D I S C H A R G E  L I N E  MONITOR (213RT-7813) 

The v a l u e  f o r  C,, t h e  c o n c e n t r a t i o n  1  i r n i  t a t  t h e  d e t e c t o r ,  i s  
d e t e r m i n e d  by u s i n g :  

where:  

RW,,,, = Radwaste E f f l u e n t  d i s c h a r g e  a d m i n i s t r a t i v e  v a l u e  

F = d i l u t i o n  w a t e r  f l o w  i n  volume p e r  u n i t  t i m e  
= 185,000 gpm p e r  c i r c u l a t i n g  w a t e r  pump ( 4  t o t a l )  
= 17,000 gpm p e r  s a l t w a t e r  pump (2 t o t a l )  

C = T o t a l  c o n c e n t r a t i o n  i n  each b a t c h  sample 

x , C ' , ,  = t o t a l  gamma i s o t o p i c  c o n c e n t r a t i o n ,  e x c l u d i n g  Xe-133, 
p C i  /ml 

R = t y p i c a l  e f f l u e n t  r e l e a s e  r a t e .  
Values o f  R f o r  each t a n k  a r e  as f o l l o w s :  
Radwaste P r i m a r y  Tanks = 140 gpm ( p e r  pump) 
Radwaste Secondary Tanks = 140 gpm ( p e r  pump) 
P r imary  P l a n t  Makeup Tank = 160 gpm ( p e r  pump) 
Condensate M o n i t o r  Tanks = 100 gpm ( p e r  pump) 

MPC,,, = f r o m  e q u a t i o n  (1-4)  

NOTE:  I f  C, 5 c i C f  , , ,  t h e n  no r e l e a s e  i s  p o s s i b l e .  To i n c r e a s e  C,, i n c r e a s e  
the a d m i n i s t r a t i v e  v a l u e  RW,,,,, and /o r  i n c r e a s e  d i l u t i o n  f l o w  F (by  
r u n n i n g  more d i l u t i o n  pumps i n  the  a p p l i c a b l e  d i s c h a r g e  s t r u c t u r e ) ,  
and /o r  decrease t h e  e f f l u e n t  f l o w  r a t e  R and r e c a l c u l a t e  C, u s i n g  t h e  
new RW,,,,, F, R as app l  i cab1 e and e q u a t i  on (1-6)  . 
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1 . 0  L I Q U I D  EFFLUENTS (Con t i nued )  

1.4.1.2 BLOWDOWN PROCESSING SYSTEM NEUTRALIZATION SUMP/FULL FLOW CONDENSATE 
POLISHER DEMINERALIZER (FFCPD) SUMP DISCHARGE LINE MONITOR (BATCH) 
(2RT-7817, 3RT-7817) 

The v a l u e  f o r  C, ( U n i t  2)  o r  C, ( U n i t  3 ) ,  the c o n c e n t r a t i o n  1 i m i t  
a t  t h e  U n i t  2 o r  U n i t  3 d e t e c t o r ,  i s  de te rm ined  by u s i n g :  

(1-7) 

where: 

c, = i n s t a n t a n e o u s  c o n c e n t r a t i o n  a t  d e t e c t o r  2RT 

c3 = i n s t a n t a n e o u s  c o n c e n t r a t i o n  a t  d e t e c t o r  3RT-7817 i n  p C i / c c  

Bz = U n i t  2 BPS N e u t r a l i z a t i o n  Sump a d m i n i s t r a t i v e  v a l u e  

B3 = U n i t  3 BPS N e u t r a l i z a t i o n  Sump a d m i n i s t r a t i v e  v a l u e  

F  = d i l u t i o n  w a t e r  f l o w  i n  volume p e r  u n i t  t i m e  
= 185,000 gpm p e r  c i r c u l a t i n g  w a t e r  pump ( 4  t o t a l )  
= 17,000 gpm p e r  s a l t w a t e r  pump ( 2  t o t a l )  

E , C ' , ~  = t o t a l  gamma i s o t o p i c  c o n c e n t r a t i o n ,  e x c l u d i n g  Xe-133, 
pC i /m l ,  (STEP 1) 

R = T y p i c a l  r e l e a s e  f l o w  r a t e s :  
BPS N e u t r a l i z a t i o n  Sump = 500 gpm 
FFCPD H igh  C o n d u c t i v i t y  Sump = 500 gpm 
FFCPD Low C o n d u c t i v i t y  Sump = 600 gpm 
FFCPD Holdup Tank = 1000 gpm 

C = t o t a l  c o n c e n t r a t i o n  i n  each b a t c h  sample, ,uCi/ml 

MPC,,, = v a l u e  of MPC,,, f rom e q u a t i o n  (1-4)  f o r  t h e  sample a n a l y s i s  

NOTE : I f  C, o r  C, 5 c,Ct ,,, t h e n  no r e l e a s e  i s  p o s s i b l e .  To i n c r e a s e  C, o r  C,, 
i n c r e a s e  t h e  a d m i n i s t r a t i v e  v a l u e  B, o r  B,, and/or  i n c r e a s e  d i l u t i o n  
f l o w  F (by r u n n i n g  more d i l u t i o n  pumps), and /o r  decrease t h e  e f f l u e n t  
f l o w  r a t e ,  R, and r e c a l c u l a t e  C, o r  C, u s i n g  t h e  new B, o r  B,, F, R a s  
a p p l i c a b l e  and e q u a t i o n  (1-7) o r  (1-8). 

R e v i s i o n  0 
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1.0 L I Q U I D  EFFLUENTS (Cont i nued) 

1.4.2 CONTINUOUS RELEASE S E T P O I N T  D E T E R M I N A T I O N  

The waste  f l o w  ( R )  and m o n i t o r  s e t p o i n t  (C,) a r e  s e t  t o  meet t h e  
c o n d i t i o n  o f  e q u a t i o n  (1 -1 )  f o r  t h e  e f f e c t i v e  MPC (MPC,,,) l i m i t .  
The method by wh ich  t h i s  i s  accompl ished i s  as f o l l o w s :  

STEP 1: The i s o t o p i c  c o n c e n t r a t i o n  f o r  t h e  c o n t i n u o u s  r e l e a s e s  
a r e  o b t a i n e d  f o r  each r e l e a s e  s t ream (s team g e n e r a t o r  
blowdown, steam g e n e r a t o r  blowdown bypass, blowdown 
p r o c e s s i n g  system n e u t r a l i z a t i o n  sump, t u r b i n e  p l a n t  
sump, and y a r d  d r a i n  sump) f r o m  t h e  sum o f  t h e  
r e s p e c t i v e  measured c o n c e n t r a t i o n s  a s  de te rm ined  by 
a n a l y s i s :  

where: 

C = t o t a l  c o n c e n t r a t i o n  ( p C i / m l )  

clC' , ,  = t o t a l  gamma a c t i v i t y  a s s o c i a t e d  w i t h  each r a d i o n u c l  i d e ,  i, 
i n  t h e  week l y  compos i te  a n a l y s i s  f o r  t h e  r e l e a s e  st ream, 
e x c l  u d i  ng Xe-133, pC i /m l  

= t o t a l  measured g r o s s  a1 pha c o n c e n t r a t i o n  de te rm ined  f r o m  
t h e  p r e v i o u s  m o n t h l y  compos i te  a n a l y s i s  f o r  t h e  r e l e a s e  
st ream, pC i /m l  

= t o t a l  measured c o n c e n t r a t i o n  o f  Sr-89 and Sr -90 as 
de te rm ined  f r o m  t h e  p r e v i o u s  q u a r t e r l y  compos i te  ana 
f o r  t h e  r e l e a s e  st ream, pCi /ml  

= t o t a l  measured H-3 c o n c e n t r a t i o n  de te rm ined  f r o m  t h e  
p r e v i o u s  week ly  o r  mon th l y  compos i te  a n a l y s i s  f o r  t h  
r e 1  ease s t ream,  pC i /m l  

y s i  s  

= t o t a l  Fe-55 c o n c e n t r a t i o n  as de te rm ined  i n  t h e  p r e v i o u s  
q u a r t e r l y  compos i te  sample f o r  t h e  r e l e a s e  st ream, pCi /ml  

= Xe-133 c o n c e n t r a t i o n  as de te rm ined  by i s o t o p i c  a n a l y s i s ,  
, u C i  /ml 
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1 . 0  LIQUID EFFLUENTS ( C o n t i  nued) 

1 .4 .2  CONTINUOUS RELEASE SETPOINT DETERMINATION (Con t i nued )  

STEP 2 :  The e f f e c t i v e  MPC (MPC,,,) f o r  each r e l e a s e  s t ream 
(s team g e n e r a t o r  b l  owdown, b l  owdown p r o c e s s i n g  system 
n e u t r a l i z a t i o n  sump, t u r b i n e  p l a n t  sump, or NIA y a r d  
d r a i n  sump)  i s  de te rm ined  u s i n g :  

where: 

MPC ,i , 
MPC,, = 

MPC,, 
MPC,,, 
MPC,,, 

STEP 3: 

STEP 4:  

CPM 
max 

t h e  l i m i t i n g  c o n c e n t r a t i o n s  o f  t h e  a p p r o p r i a t e  
r a d i o n u c l i d e  f r o m  10CFR20, Appendix B, T a b l e  11, 
Column 2 

The s e t p o i n t ,  C, ( pC i /m l )  f o r  each c o n t i n u o u s  r e l e a s e  
r a d i o a c t i v i t y  m o n i t o r  may now be  s p e c i f i e d  based on t h e  
r e s p e c t i v e  v a l u e s  o f  C, x iC'  F, MPC,,,, and R t o  
p r o v i d e  comp l i ance  w i t h  t h e  l i m i t s  o f  10CFRL0, 
Appendix B y  T a b l e  11, Column 2 ,  

I f  t h e  m o n i t o r  reads i n  CPM, t h e  s e t p o i n t  may be 
d e r i v e d  u s i n g  t h e  a p p l i c a b l e  c a l i b r a t i o n  c o n s t a n t s  
g i v e n  i n  Tab le  1-3 t o  co r respond  t o  t h e  c a l c u l a t e d  
m o n i t o r  1  i m i  t C,, pC i /ml  . 

(Cal . Const.,  pCi /cc/cpm) 
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1.0 L I Q U I D  EFFLUENTS (Con t i nued )  

1.4.2.1 BLOWDOWN PROCESSING SYSTEM NEUTRALIZATION SUMP DISCHARGE LINE 
MONITORS (2RT-7817, 3RT-7817) 

The v a l u e  f o r  C, ( U n i t  2)  o r  C ,  ( U n i t  3 ) ,  t h e  c o n c e n t r a t i o n  l i m i t  
a t  t h e  U n i t  2 o r  U n i t  3 d e t e c t o r ,  i s  de te rm ined  by u s i n g :  

where: 

c z  = i n s t a n t a n e o u s  c o n c e n t r a t i o n  a t  d e t e c t o r  2RT-7817 i n  p C i / c c  

c 3  = i n s t a n t a n e o u s  c o n c e n t r a t i o n  a t  d e t e c t o r  3RT-7817 i n  pCi / c c  

B2 = U n i t  2  Blowdown P r o c e s s i n g  System N e u t r a l i z a t i o n  Sump 
a d m i n i s t r a t i v e  v a l u e  

B 3  = U n i t  3  Blowdown P r o c e s s i n g  System N e u t r a l i z a t i o n  Sump 
a d m i n i s t r a t i v e  v a l u e  

F = d i l u t i o n  w a t e r  f l o w  i n  volume p e r  u n i t  t i m e  
= 185,000 gpm p e r  c i r c u l a t i n g  w a t e r  pump ( 4  t o t a l )  
= 17,000 gpm p e r  s a l t w a t e r  pump ( 2  t o t a l )  

c iC' ; ,  = t o t a l  gamma i s o t o p i c  c o n c e n t r a t i o n ,  e x c l u d i n g  Xe-133, 
pCi /ml , (STEP 1) 

R = e f f l u e n t  f l o w  r a t e ,  gpm, (STEP I ) ,  (maximum o f  500 gpm) 

C = t o t a l  c o n c e n t r a t i o n ,  pCi /ml 

MPC,,, = v a l u e  o f  MPC,,, f rom e q u a t i o n  ( 1 - 4 )  f o r  t h e  sample a n a l y s i s  

NOTE: I f  C, o r  C, 5 c ,C iT , ,  t h e n  no r e l e a s e  i s  p o s s i b l e .  To i n c r e a s e  C, o r  C,, 
i n c r e a s e  t h e  a d m i n i s t r a t i v e  v a l u e  B, o r  B,, and /o r  i n c r e a s e  d i l u t i o n  
f l o w  F (by r u n n i n g  more d i  1 u t i o n  pumps), and /o r  decrease t h e  e f f l u e n t  
f l o w  r a t e ,  R, and r e c a l c u l a t e  C, o r  C, u s i n g  t h e  new B, o r  B,, F, R as 
appl  i cab1 e  and e q u a t i o n  (1 -7 )  o r  (1 -8 ) .  
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1.0 LIQUID EFFLUENTS (Cont  i nued) 

1 .4 .2 .2  STEAM GENERATOR BLOWDOWN BYPASS DISCHARGE L I N E  MONITORS 
12RT-G753 ,  2RT-6759, 3 R T - 6 7 5 3 ,  3 R T - 6 7 5 9 )  

The v a l u e  f o r  C ,+,, C,,-,, C ,,-, o r  C,,-,, t h e  c o n c e n t r a t i o n  1 i m i t  a t  
t h e  U n i t  2 o r  U n i t  3 d e t e c t o r s ,  i s  de te rm ined  by u s i n g :  

ns tan taneous  c o n c e n t r a t i o n  a t  d e t e c t o r  2 R T - 6 7 5 9  

ns tan taneous  c o n c e n t r a t i o n  a t  d e t e c t o r  2 R T - 6 7 5 3  

ns tan taneous  c o n c e n t r a t i o n  a t  d e t e c t o r  3 R T - 6 7 5 9  

C s - 3  = i n s t a n t a n e o u s  c o n c e n t r a t i o n  a t  d e t e c t o r  3 R T - 6 7 5 3  i n  pCi /ml  

SG,,-, = U n i t  2 E 0 8 8  Steam G e n e r a t o r  Blowdown a d m i n i s t r a t i v e  v a l u e  

SG,,., = U n i t  2 E 0 8 9  Steam Genera to r  B  

SG,,-, = U n i t  3 E 0 8 8  Steam Genera to r  B 

SG,,-, = U n i t  3 E 0 8 9  Steam Genera to r  B 

F = d i l u t i o n  w a t e r  f l o w  i n  volume 

owdown admi n i  s t r a t  i ve v a l u e  

owdown a d m i n i s t r a t i v e  v a l u e  

owdown a d m i n i s t r a t i v e  v a l u e  

t i  me per u n i t  
= 1 8 5 , 0 0 0  gpm p e r  c i r c u l a t i n g  w a t e r  pump 
= 17,000 gpm p e r  s a l t w a t e r  pump ( 2  t o t a  

( 4  t o t a l )  
1) 
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1.0 L I Q U I D  EFFLUENTS (Cont i nued) 

1 .4 .2 .2  STEAM GENERATOR BLOWDOWN BYPASS DISCHARGE LINE MONITORS 
(2RT-6753, 2RT-6759, 3RT-6753, 3RT-6759) (Con t i nued )  

C , = t o t a l  gamma i s o t o p i c  c o n c e n t r a t i o n ,  e x c l u d i n g  Xe-133, 
pCi /ml , (STEP 1) 

R = maximum blowdown bypass e f f l u e n t  f l o w r a t e  p e r  steam 
g e n e r a t o r ,  200 gpm, (STEP 1) 

C = t o t a l  c o n c e n t r a t i o n ,  , uC i  /ml 

MPC,,, = v a l u e  o f  MPC,,, f r o m  e q u a t i o n  (1-4) f o r  t h e  sample 
ana l  y s i  s 

NOTE: If C59-2 C 5 3 - 2  CS9-3 o r  C 5 3 - 3  I xiC ' ;i ( f o r  t h e  r e s p e c t i v e  steam g e n e r a t o r ) ,  
t h e n  no r e l e a s e  i s  p o s s i b l e *  To i n c r e a s e  C ,,-,, C,,-,, C ,,-, o r  C ,,-, , 
i n c r e a s e  t h e  a d m i n i s t r a t i v e  v a l u e  SG ,,-,, SG ,,-,, SG ,,-, o r  SGB ,_,, and /o r  
i n c r e a s e  d i l u t i o n  f l o w  F (by r u n n i n g  more d i l u t i o n  pumps), and /o r  
decrease t h e  e f f l u e n t  f l o w  r a t e  R and r e c a l c u l a t e  C ,+,, C ,,.,, C,,-, or C,,-, 
u s i n g  t h e  new v a l u e s  of SG ,,_,, SG ,,-,, SG ,,_, o r  SG,,-,, F ,  R as a p p l i c a b l e  
and equa t ion  (1 -9 ) ,  (1 - lo ) ,  (1-11) o r  (1-12) .  
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1.0 L I Q U I D  EFFLUENTS (Cont  i nued) 

1.4.2.3 TURBINE PLANT SUMP MONITORS (2RT-7821, 3RT-7821) 

The v a l u e  f o r  C, ( U n i t  2 )  o r  C, ( U n i t  3 ) ,  t h e  c o n c e n t r a t i o n  l i m i t  
a t  t h e  U n i t  2 o r  U n i t  3 d e t e c t o r ,  i s  de te rm ined  by u s i n g :  

where:  

i n s t a n t a n e o u s  c o n c e n t r a t i o n  a t  d e t e c t o r  2RT-7821 i n  ,uCi/cc 

i n s t a n t a n e o u s  c o n c e n t r a t i o n  a t  d e t e c t o r  3RT-7821 i n  p C i / c c  

U n i t  2 T u r b i n e  P l a n t  Sump a d m i n i s t r a t i v e  v a l u e  

U n i t  3  T u r b i n e  P l a n t  Sump a d m i n i s t r a t i v e  v a l u e  

d i l u t i o n  w a t e r  f l o w  i n  volume p e r  u n i t  t i m e  
185,000 gpm p e r  c i r c u l a t i n g  w a t e r  pump ( 4  t o t a l )  

17,000 gpm p e r  s a l t w a t e r  pump ( 2  t o t a l )  

t o t a l  gamma i s o t o p i c  c o n c e n t r a t i o n ,  e x c l u d i n g  Xe-133, 
p C i / m l ,  (STEP 1) 

e f f l u e n t  f l o w  r a t e ,  gpm, (STEP I ) ,  t y p i c a l l y  f l o w  r a t e :  
100 gpm ( p e r  pump) 

t o t a l  c o n c e n t r a t i o n ,  pC i /m l  

MPC,,, = v a l u e  o f  MPC,,, f r o m  e q u a t i o n  (1 -4 )  f o r  t h e  sample a n a l y s i s  

NOTE: I f  C, o r  C, 5 c,C1,,,, t h e n  no r e l e a s e  i s  p o s s i b l e .  To i n c r e a s e  C, o r  C,, 
i n c r e a s e  t h e  a d m i n i s t r a t i v e  v a l u e  T, or T,, and /o r  i n c r e a s e  d i l u t i o n  
f l o w  F (by  r u n n i n g  more d i l u t i o n  pumps), and/or  decrease t h e  e f f l u e n t  
f l o w  r a t e ,  R, and r e c a l c u l a t e  C, o r  C, u s i n g  t h e  new T, o r  T,, F, R a s  
a p p l i c a b l e  and e q u a t i o n  (1-13) o r  ( 1 - 1 4 ) .  
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1.0 L I Q U I D  EFFLUENTS (Con t i nued )  

1 . 4 . 2 . 3  T U R B I N E  PLANT SUMP MONITORS (2RT-7821, 3RT-7821) (Con t i nued )  

Use o f  a  t empora ry  d i s c h a r g e  p a t h  f r o m  t h e  T u r b i n e  P l a n t  Sump i s  
a1 lowed p r o v i d i n g  t h e  r a d i a t i o n  m o n i t o r ,  2 (3 )RT-7821,  i s  i n  s e r v i c e  
and t h e  normal d i s c h a r g e  p a t h  i s  used c o n c u r r e n t l y .  Temporary 
pumps f a c i l i t a t e  f a s t e r  d i s c h a r g e  when d r a i n i n g  t h e  condenser t o  
t h e  o u t f a l l  v i a  t h i s  pathway.  The  f o l l o w i n g  c o n d i t i o n s  s h a l l  be 
met : 

a .  The r e l e a s e  p e r m i t  s h a l l  account  f o r  t h e  e n t  i r e  volume of 
w a t e r  d i s c h a r g e d  f r o m  t h e  T u r b i n e  P l a n t  Sump. 

b.  The a l a r m  s e t p o i n t  f o r  t h e  m o n i t o r  s h a l l  be a d j u s t e d  t o  t a k e  
i n t o  accoun t  t h e  e n t i r e  d i s c h a r g e  f l o w  t h r o u g h  b o t h  t h e  
normal  and temporary  p a t h s .  

c .  Procedures  s h a l l  r e q u i r e  t h e  immedia te  t e r m i n a t i o n  o f  t h e  
d i s c h a r g e  v i a  t h e  temporary  p a t h  i f  t h e  m o n i t o r  on t h e  
normal  p a t h  a la rms .  
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1 .0  LIQUID EFFLUENTS (Cont i nued) 

1.4 .2 .4  N I A  Y A R D  D R A I N  SUMP MONITOR (RT-2101) 

There i s  one Yard Drain Sump on s i t e ,  loca ted  i n  t h e  North 
I n d u s t r i a l  Area. I t  can be r e l e a sed  through e i t h e r  t h e  Unit 2 o r  
Unit 3 o u t f a l l .  The same r a d i a t i o n  monitor i s  used f o r  e i t h e r  
o u t f a l l .  

The va lue  for  C,,,, t h e  concen t r a t i on  l i m i t  a t  t h e  d e t e c t o r ,  i s  
determined by using:  

where: 

CYDS = i n s t an t aneous  concen t r a t i on  a t  d e t e c t o r  RT-2101 i  n pCi /ml 

Y = NIA Yard Drain Sump a d m i n i s t r a t i v e  va lue  

F = d i l u t i o n  water  f low i n  volume per  u n i t  t ime 
= 185,000 gprn pe r  c i r c u l a t i n g  water  pump ( 4  t o t a l )  
= 17,000 gprn pe r  s a l t w a t e r  pump ( 2  t o t a l )  

c , C '  ,, = t o t a l  gamma i s o t o p i c  concen t r a t i on ,  pCi/ml, ( S T E P  1) 

R = e f f l u e n t  f low r a t e ,  gpm, t y p i c a l  flow r a t e s :  
= 2300 gprn o r  4100 gpm 

C = t o t a l  concen t r a t i on ,  ,uCi/ml 

MPC,,, = va lue  o f  MPC,,, from equa t ion  (1-4) f o r  t h e  sample a n a l y s i s  

NOTE : I f  C,,, 5 ciCi,,, then no r e l e a s e  i s  p o s s i b l e .  To i n c r e a s e  C,,,, i n c r e a s e  
t h e  a d m i n i s t r a t i v e  va lue  Y ,  and/or  i n c r e a s e  d i l u t i o n  flow F (by running 
more d i l u t i o n  pumps), and/or  dec r ea se  the e f f l u e n t  f l o w  r a t e ,  R, and 
r e c a l c u l a t e  C,,, using t h e  new Y,  F,  R a s  a p p l i c a b l e  and equa t ion  (1-15). 
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TABLE 1-3 

Liquid E f f l u e n t  Radiation Monitor C a l i b r a t  
(W /cc /cpm) 

. ion  Constants ( a )  

M O N I T O R  Co-60 Ba-133  C s - 1 3 7  

( a )  T h i s  t a b l e  p r o v i d e s  t y p i c a l  ( +  20%) c a l i b r a t i o n  c o n s t a n t s  f o r  t h e  l i q u i d  
e f f l u e n t  r a d i a t i o n  m o n i t o r s .  
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1.0 LIQUID EFFLUENTS (Con t i nued )  

1 . 5  DOSE C A L C U L A T I O N  FOR L I Q U I D  EFFLUENTS 

The l i q u i d  r e l e a s e s  c o n s i d e r e d  i n  t h e  f o l l o w i n g  dose c a l c u l a t i o n s  a r e  
d e s c r i b e d  i n  S e c t i o n  1 .4 .  The dose commitment t o  an i n d i v i d u a l  f r o m  
r a d i o a c t i v e  m a t e r i a l s  i n  l i q u i d  e f f l u e n t s  r e l e a s e d  t o  u n r e s t r i c t e d  a reas  
a r e  c a l c u l a t e d  f o r  t h e  purpose o f  imp lemen t ing  S p e c i f i c a t i o n  1.2.1 u s i n g  
t h e  f o l  l o w i n g  e x p r e s s i o n .  

where: 

S i t e - r e l a t e d  a d u l t  i n g e s t i o n  dose commitment f a c t o r  t o  t h e  
t o t a l  body o r  an organ,  r ,  f o r  each i d e n t i f i e d  p r i n c i p a l  gamma 
and b e t a  e m i t t e r ,  i, f r o m  T a b l e  1 - 4  i n  mrem/hr p e r  pCi/ml, 

average c o n c e n t r a t i o n  o f  r a d i o n u c l i d e ,  i, i n  t h e  u n d i l u t e d  
1  i q u i d  e f f l u e n t  d u r i n g  t i m e  p e r i o d ,  At,, i n  p C i / m I .  

dose commitment t o  t h e  t o t a l  body o r  an organ,  r ,  f r o m  t h e  
l i q u i d  e f f l u e n t  f o r  t h e  t i m e  p e r i o d ,  ~ t , ,  i n  mrem. 

n e a r  f i e l d  average d i l u t i o n  f a c t o r  ( a c t u a l l y  m i x i n g  r a t i o )  f o r  
C,, d u r i n g  t h e  t i m e  p e r i o d ,  nt,. T h i s  f a c t o r  i s  t h e  r a t i o  o f  
t h e  maximum u n d i l u t e d  l i q u i d  waste  f l o w  d u r i n g  t i m e  p e r i o d ,  
At,, t o  t h e  average f l o w  f rom t h e  s i t e  d i s c h a r g e  s t r u c t u r e  t o  
u n r e s t r i c t e d  r e c e i v i n g  wa te rs ,  

( maximum 1 i q u i d  r a d i o a c t i v e  waste f l o w  

d i s c h a r g e  s t r u c t u r e  e x i t  f l o w  or: 

l e n g t h  o f  
f o r  a l l  1  

t h e  jth t i m e  p e r i o d  o v e r  wh ich  C,, and F, a r e  averaged 
i q u i d  r e l e a s e s ,  i n  h o u r s .  
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TABLE 1-4 

DOSE COMMITMENT FACTORS*,  A , ,  
(mrem/hr p e r  pCi / m l  ) 

Radi o -  
n u c l  i de L i  v e r  

2.82E-1 

T o t a l  
Body T h y r o i d  K idney Lung 

2.82E-1 2 .82E-1  2.82E-1 2.82E-1 
G I - L L I  

2.82E-1 

NOTE: 

* Source: 

where no v a l u e  i s  g i ven ,  no d a t a  are a v a i l a b l e .  

Reg. Gu ide 1.109, T a b l e  E-11, T a b l e  A - 1  
USNRC NUREG-0172, T a b l e  4 
ICRP-30, P a r t  3, Supplement A 

Methodo logy :  USNRC NUREG-0133, S e c t i o n  4.3.1 
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TABLE 1-4 
(Con t i nued )  

DOSE COMMITMENT FACTORS*, A j  
(mrem/hr p e r  p C i / m l )  

I Rad io-  I I T o t a l  
n u c l  i d e  Bone L i v e r  Body 
Ru-103 1 .07E+2 4.60€+1 

Thyro id  K idney Lung 
4.07 E+2 

G I - L L I  

1 + Z5E+4 

NOTE : where no v a l u e  i s  g i v e n ,  no d a t a  a r e  a v a i l a b l e .  

* Source :  Reg. Gu ide 1.109, Tab le  E-11, Tab le  A - 1  
USNRC NUREG-0172, Tab le  4 
I C R P - 3 0 ,  P a r t  3, Supplement A 

Methodo logy :  USNRC NUREG-0133, S e c t i o n  4.3.1 
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1.0 LIQUID EFFLUENTS (Con t i nued )  

1.6 Representative Sampling 

P r i o r  t o  samp l i ng  o f  a b a t c h  r e l e a s e ,  each b a t c h  s h a l l  be t h o r o u g h l y  
mixed t o  assu re  r e p r e s e n t a t i v e  sampl ing  i n  accordance w i t h  t h e  
r e q u i r e m e n t s  o f  R e g u l a t o r y  Guide 1.21 and NUREG-0800, S e c t i o n  11.5. The 
methodo logy  f o r  m i x i n g  and samp l i ng  i s  d e s c r i b e d  i n  S0123-111-5.23, 
" G e n e r a t i n g  E f f l u e n t  Re lease P e r m i t s  U s i n g  The Vax Computer" and 
S0123-111-5.2.23, " U n i t s  2 / 3  L i q u i d  E f f l u e n t s " .  
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2.0 GASEOUS EFFLUENTS 

2.1  DOSE RATE 

SPECIFICATION 

2 .1 .1  The dose r a t e  i n  u n r e s t r i c t e d  a reas  due t o  r a d i o a c t i v e  
m a t e r i a l s  r e l e a s e d  i n  gaseous e f f l u e n t s  f r o m  t h e  s i t e  (see 
F i g u r e  2 -2 )  s h a l l  be l i m i t e d  t o  t h e  f o l l o w i n g :  

a .  For  n o b l e  gases:  Less t h a n  o r  equa l  t o  500 mrem/yr t o  t h e  
t o t a l  body and l e s s  t h a n  or equa l  t o  3000 mrem/yr t o  t h e  sk in,  
and 

b .  F o r  a l l  r a d i o i o d i n e s ,  
i n  p a r t i c u l a t e  f o r m  w 
t h a n  o r  equa l  t o  1500 

A P P L I C A B I L I T Y :  A t  a1 1 t i m e s  

ACTION: 

t r i t i u m  and f o r  a l l  r a d i o a c t i v e  m a t e r i a l s  
i t h  h a l f  l i v e s  g r e a t e r  t h a n  8 days: Less 
rnremlyr t o  any o rgan .  

a. W i t h  dose r a t e ( s )  exceed ing  t h e  above 1 
decrease t h e  r e l e a s e  r a t e  t o  w i t h i n  t h e  

SURVEILLANCE REQUIREMENTS 

.1  The dose r a t e  due t o  n o b l e  gases i n  gaseous 
de te rm ined  t o  be w i t h i n  t h e  above l i m i t s  i n  
S e c t i o n  2 . 7 .  

i m i t s ,  i m m e d i a t e l y  
above 1  i m i  t ( s )  . 

e f f l u e n t s  s h a l l  be 
accordance w i t h  

- 2  The dose r a t e  due t o  r a d i o i o d i n e s ,  t r i t i u m  and r a d i o a c t i v e  
m a t e r i a l s  i n  p a r t i c u l a t e  f o r m  w i t h  h a l f  1  i v e s  g r e a t e r  t han  
8 days i n  gaseous e f f l u e n t s  s h a l l  be de te rm ined  t o  be w i t h i n  t h e  
above l i m i t s  i n  accordance w i t h  S e c t i o n  2.7 by o b t a i n i n g  
r e p r e s e n t a t i  ve samples and p e r f o r m i n g  ana lyses  i n  accordance w i t h  
t h e  samp l i ng  and a n a l y s i s  p rogram s p e c i f i e d  i n  Tab le  2-1.  
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TABLE 2 - 1  

RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM 

Gaseous Minimum Type o f  Lower L i m i  t 
Re1 ease Sarnpl i ng A n a l y s i s  A c t i v i t y  o f  D e t e c t i o n  
Type Frequency Frequency Anal y s  i s (pC i /m l ) '  

Ba tch  P P P r i n c i p a l  Gamma E m i  t t e r s g  1 ~ 1 0 - ~  
Waste Gas Each Tank Each Tank 
Decay Tank Grab Sample 

Con t i nuous  A * P r i  n c i  p a l  Gamma Emi t t e r s g  1x10+' 

W 
C o n t i  nuousf Charcoa l  
Sampler Sampl e 

wd 
Con t i nuous f  P a r t i c u l  a t e  
Sampler Sampl e 

M 
C o n t i  nuousf Composi t e  
Sampl e r  P a r t i c u l  a t e  

Sampl e 

T r i  t i  urn 1x104 

1-131 1 ~ 1 0 - ' ~  

P r i n c i p a l  Gamma Emi t t e r s g  1x10-l1 
(1 -131 and O t h e r s )  

Gross A lpha  1 ~ 1 0 " ~  I 
Q 

C o n t i  nuousf Composi te S r -89  and S r -90  
Sampler P a r t i c u l a t e  

Sampl e 

C o n t i  nuousf Nobl e Gas Nob le  Gases 1 ~ 1 0 - ~  
M o n i t o r  M o n i t o r  Gross Beta  o r  Gamma 

*Sampl i ng f requenc ies  f o r  n o b l e  
gases  and t r i t i u m  a r e :  

CONTINUOUS PATHWAYS: Conta inment  Purge - 42"  : Each ~ u r g e ~ , '  
Conta inment  Purge - 8"  : M o n t h l y  Grabb 
Condenser A i r  E j e c t o r  : M o n t h l y  Grabb 
P l a n t  Vent  S tack  : Weekly Grabbve 
South  Yard F a c i l i t y  P a r t i c u l a t e  and I o d i n e  

samp l i ng  onlyh 
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TABLE 2 - 1  (Con t i nued )  

TABLE NOTATION 

a .  The LLD i s  t h e  s m a l l e s t  c o n c e n t r a t i o n  o f  r a d i o a c t i v e  m a t e r i a l  i n  a samp 
t h a t  w i l l  be d e t e c t e d  w i t h  95% p r o b a b i l i t y  w i t h  o n l y  5% p r o b a b i l i t y  o f  
f a l s e l y  c o n c l u d i n g  t h a t  a b l a n k  o b s e r v a t i o n  represents a  " r e a l "  s i g n a l .  

For  a  p a r t  i c u l  a r  measurement system (wh i  ch  may i n c l  ude r a d i  ochemi c a l  
s e p a r a t i o n )  : 

4.66 s, 
LLD - - 

E V 2 . 2 2  x lo6  Y exp  ( - h n t )  

where:  

LLD i s  t h e  "a  p r i o r i "  l o w e r  l i m i t  o f  d e t e c t i o n  a s  d e f i n e d  above (as 
m i c r o c u r i e  p e r  u n i t  mass o r  vo lume) ,  

s, i s  t h e  s t a n d a r d  d e v i a t i o n  o f  t h e  background c o u n t i n g  r a t e  o r  o f  t h e  
c o u n t i n g  r a t e  o f  a  b l a n k  sample as a p p r o p r i a t e  (as  coun ts  p e r  m i n u t e ) ,  

E i s  t h e  c o u n t i n g  e f f i c i e n c y  (as  coun ts  p e r  t r a n s f o r m a t i o n ) ,  

V i s  t h e  sample s i z e  ( i n  u n i t s  o f  mass o r  volume),  

2.22 x 10' i s  t h e  number o f  t r a n s f o r m a t i o n s  p e r  m i n u t e  p e r  rn 

Y i s  t h e  f r a c t i o n a l  rad iochemi  c a l  y i e l d  (when app l  i cab1 e)  , 

i c r o c u r i  e, 

A i s  t h e  r a d i o a c t i v e  decay c o n s t a n t  f o r  t h e  p a r t i c u l a r  r a d i o n u c l i d e ,  and 

nt i s  t h e  e lapsed  t i m e  between m i d p o i n t  of sample c o l l e c t i o n  and t i m e  o f  
c o u n t i n g  ( f o r  p l a n t  e f f l  uents ,  n o t  env i ronmen ta l  samples)  . 

The v a l u e  o f  s, used i n  t h e  c a l c u l a t i o n  o f  t h e  LLD f o r  a  p a r t i c u l a r  
measurement sys tem s h a l l  be based on t h e  a c t u a l  observed v a r i a n c e  o f  t h e  
background c o u n t i n g  r a t e  o r  o f  t h e  c o u n t i n g  r a t e  o f  t h e  b l a n k  samples (as  
a p p r o p r i a t e )  r a t h e r  t h a n  on an u n v e r i f i e d  t h e o r e t i c a l l y  p r e d i c t e d  v a r i a n c e .  

T y p i c a l  v a l u e s  o f  E ,  V ,  Y and nt s h o u l d  be  used i n  t h e  c a l c u l a t i o n .  

I t  s h o u l d  be r e c o g n i z e d  t h a t  t h e  LLD i s  d e f i n e d  as an q p r i o r i  ( b e f o r e  t h e  
f a c t )  l i m i t  r e p r e s e n t i n g  t h e  c a p a b i l i t y  o f  t h e  measurement system and n o t  a s  
a  p o s t e r i o r i  ( a f t e r  t h e  f a c t )  l i m i t  f o r  a p a r t i c u l a r  measurement .* - 

*For  a  more comp le te  d i s c u s s i o n  o f  t h e  LLD, and o t h e r  d e t e c t i o n  l i m i t s ,  see t h e  
f o l l o w i n g :  
(1 )  HASL Procedures  Manual,  HASL-300 ( r e v i s e d  a n n u a l l y ) .  
( 2 )  C u r r i e ,  L.  A . ,  " L i m i t s  f o r  Q u a l i t a t i v e  D e t e c t i o n  and Q u a n t i t a t i v e  

D e t e r m i n a t i o n  - A p p l i c a t i o n  t o  R a d i o c h e m i s t r y "  Ana l .  Chem. 40, 586-93 (1968) .  
( 3 )  Har twel l ,  J .  K., " D e t e c t i o n  L i m i t s  f o r  R a d i o i s o t o p i c  Coun t i ng  Techniques,"  

A t1  a n t i c  R i  c h f  i e l  d Han fo rd  Company Repor t  ARH-2537 (June 22, 1972) . 
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TABLE 2 - 1  (Con t i nued )  

TABLE N O T A T I O N  

Ana lyses  s h a l l  a l s o  be performed on t h e  a f f e c t e d  u n i t  and p l a n t  v e n t  s t a c k  
f o l l o w i n g  shutdown, s t a r t u p ,  o r  a  THERMAL POWER change exceed ing  15 p e r c e n t  
o f  t h e  RATED THERMAL POWER w i t h i n  a  1 -hou r  p e r i o d .  T h i s  r e q u i r e m e n t  does n o t  
a p p l y  i f :  (1) a n a l y s i s  shows t h a t  t h e  DOSE EQUIVALENT 1-131 c o n c e n t r a t i o n  i n  
t h e  r e a c t o r  c o o l a n t  has n o t  i n c r e a s e d  more t h a n  a  f a c t o r  o f  3; and ( 2 )  t h e  
n o b l e  gas m o n i t o r  shows t h a t  e f f l u e n t  a c t i v i t y  has n o t  i n c r e a s e d  more than  a  
f a c t o r  o f  3 .  

T r i t i u m  g r a b  samples s h a l l  be t a k e n  a t  l e a s t  once p e r  24 hours  when t h e  
r e f u e l i n g  cana l  i s  f l o o d e d .  

( i )  Samples s h a l l  be changed a t  l e a s t  once p e r  7  days and ana lyses  s h a l l  be 
comple ted w i t h i n  48 hou rs  a f t e r  chang ing  ( o r  a f t e r  removal  f r o m  
sampler )  . 

( i i )  Sampl ing  s h a l l  a l s o  be pe r fo rmed  on t h e  a f f e c t e d  u n i t  and p l a n t  ven t  
s t a c k  a t  l e a s t  once p e r  24 hou rs  f o r  a t  l e a s t  7  days f o l l o w i n g  each 
shutdown, s t a r t u p ,  o r  a  THERMAL POWER change exceed ing  15 p e r c e n t  o f  
RATED THERMAL POWER i n  1 h o u r  and ana lyses  s h a l l  be comple ted w i t h i n  48 
hours  o f  chang ing .  T h i s  r e q u i r e m e n t  does n o t  a p p l y  i f :  (1) a n a l y s i s  
shows t h a t  t h e  DOSE EQUIVALENT 1-131 c o n c e n t r a t i o n  i n  t h e  r e a c t o r  
c o o l a n t  has n o t  i n c r e a s e d  more t h a n  a  f a c t o r  o f  3; and (2)  t h e  n o b l e  gas 
m o n i t o r  shows t h a t  e f f l u e n t  a c t i v i t y  has not i n c r e a s e d  more t h a n  a 
f a c t o r  o f  3. When samples c o l l e c t e d  f o r  24 hou rs  a r e  ana lyzed,  t h e  
c o r r e s p o n d i n g  LLDs may be i n c r e a s e d  by a  f a c t o r  o f  10. T h i s  requ i remen t  
i s  n o t  a p p l i c a b l e  t o  t h e  South  Yard F a c i l i t y .  

T r i t i u m  g r a b  samples s h a l l  be t a k e n  a t  l e a s t  one p e r  7 days f r o m  t h e  
v e n t i l a t i o n  exhaus t  f r o m  t h e  spen t  f u e l  poo l  area,  whenever spent  f u e l  
t h e  spen t  f u e l  p o o l .  

The r a t i o  o f  t h e  sample f l o w  r a t e  t o  t h e  sampled s t ream f l o w  r a t e  s h a l l  
known f o r  t h e  t i m e  p e r i o d  cove red  by each dose o r  dose r a t e  c a l c u l a t i o n  
i n  accordance w i t h  S p e c i f i c a t i o n s  2.1, 2.2, 2 . 3 .  

b e  
made 

t h e  

Rad 

The p r i n c i p a l  gamma e m i t t e r s  f o r  wh ich  t h e  LLD s p e c i f i c a t i o n  a p p l i e s  
e x c l u s i v e l y  a r e  t h e  f o l l o w i n g  r a d i o n u c l i d e s :  Kr-87, Kr-88, Xe-133, Xe-133m, 
Xe-135, and Xe-138 f o r  gaseous emiss ions  and Mn-54, Fe-59, Co-58, Co-60, 
Zn-65, Mo-99, Cs-134, Cs-137, Ce-141 and Ce-144 f o r  p a r t i c u l a t e  em iss ions .  
T h i s  l i s t  does n o t  mean t h a t  o n l y  t h e s e  n u c l i d e s  a r e  t o  be d e t e c t e d  and 
r e p o r t e d .  O t h e r  peaks wh ich  are measurab le  and i d e n t i f i a b l e ,  t o g e t h e r  w i t h  

1 a1 so be i d e n t i f i e d  and r e p o r t e d .  above n u c l i d e s ,  sha l  

i o a c t i v e  a i r b o r n e  e f f  l u e n t s  o n l y  expec ted  t o  be p a r t i c u l a t e  and i o d i n e .  
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2 . 0  GASEOUS EFFLUENTS (Cont i nued) 

2 .2  DOSE - NOBLE GASES 

SPECIFICATION 

2 . 2 . 1  The a i r  dose due t o  n o b l e  gases r e l e a s e d  i n  gaseous e f f l u e n t s ,  
f r o m  each r e a c t o r  u n i t ,  f r o m  t h e  s i t e  (see F i g u r e  2-2)  s h a l l  be 
l i m i t e d  t o  t h e  f o l l o w i n g :  

a. D u r i n g  any c a l e n d a r  q u a r t e r :  Less t h a n  o r  equa l  t o  5 mrad f o r  
gamma r a d i a t i o n  and l e s s  t h a n  o r  equa l  t o  10 mrad f o r  b e t a  
r a d i a t i o n  and, 

b .  D u r i n g  any c a l e n d a r  y e a r :  Less t h a n  o r  equa l  t o  10 mrad f o r  
gamma r a d i a t i o n  and l e s s  t h a n  o r  equa l  t o  20 mrad f o r  b e t a  
r a d i a t i o n .  

APPLICABILITY: A t  a l l  t i m e s  

ACTION: 

a .  W i t h  c a l c u l a t e d  a i r  dose f r o m  r a d i o a c t i v e  n o b l e  gases i n  
gaseous e f f l u e n t s  exceed ing  any of  t h e  above l i m i t s ,  i n  l i e u  o f  
any o t h e r  r e p o r t  r e q u i r e d  by Techn ica l  S p e c i f i c a t i o n  S e c t i o n  
5 . 7 . 1  and LCS 5.0.104,  p r e p a r e  and submi t  t o  t h e  Commission 
w i t h i n  30  days, pu rsuan t  t o  T e c h n i c a l  S p e c i f i c a t i o n  S e c t i o n  
5.7.2 and LCS 5.0.104.2, a S p e c i a l  Repor t  wh ich  i d e n t i f i e s  t h e  
cause(s)  f o r  exceed ing  t h e  l i m i  t ( s )  and d e f i n e s  t h e  c o r r e c t i v e  
a c t i o n s  t a k e n  t o  reduce  r e l e a s e s  and t h e  proposed c o r r e c t i v e  
a c t i o n s  t o  be t a k e n  t o  a s s u r e  t h a t  subsequent  r e l e a s e s  w i l l  be 
i n  comp l i ance  w i t h  S p e c i f i c a t i o n  2.2.1.  

SURVEILLANCE REQUIREMENTS 

. I  Dose C a l c u l a t i o n s  Cumu la t i ve  dose c o n t r i b u t i o n s  f o r  t h e  c u r r e n t  
c a l e n d a r  q u a r t e r  and c u r r e n t  c a l e n d a r  y e a r  s h a l l  be de te rm ined  i n  
accordance w i t h  S e c t i o n  2.8 a t  l e a s t  once per 3 1  days .  
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2.0 GASEOUS EFFLUENTS (Cont  i nued) 

2.3 DOSE - RADIOIODINES, RADIOACTIVE MATERIALS I N  PARTICULATE FORM AND 
T R I T I U M  

SPEC1 FICATION 

2 . 3 . 1  The dose t o  an i n d i v i d u a l  f r o m  t r i t i u m ,  r a d i o i o d i n e s  and 
r a d i o a c t i v e  m a t e r i a l s  i n  p a r t i c u l a t e  f o r m  w i t h  h a l f - l i v e s  
g r e a t e r  t h a n  8 days i n  gaseous e f f l u e n t s  r e l e a s e d ,  f r o m  each 
r e a c t o r  u n i t ,  f r o m  t h e  S i t e  (see F i g u r e  2 -2 )  s h a l l  be 1  i m i t e d  
t o  t h e  f o l l o w i n g :  

a. D u r i n g  any c a l e n d a r  q u a r t e r :  Less t h a n  o r  equa l  t o  7 . 5  mrem t o  
any o rgan  and, 

b.  D u r i n g  any c a l e n d a r  y e a r :  Less t h a n  o r  equa l  t o  15 mrem t o  any 
organ.  

APPLICABILITY: A t  a1 l t i m e s  

ACTION: 

a .  W i t h  t h e  c a l c u l a t e d  dose f r o m  t h e  r e l e a s e  o f  t r i t i u m ,  
r a d i o i o d i n e s ,  and r a d i o a c t i v e  m a t e r i a l s  i n  p a r t i c u l a t e  form, 
w i t h  h a l f  l i v e s  g r e a t e r  t h a n  8 days, i n  gaseous e f f l u e n t s  
exceed ing any o f  t h e  above l i m i t s ,  i n  l i e u  o f  any o t h e r  r e p o r t  
r e q u i r e d  by Techn ica l  S p e c i f i c a t i o n  S e c t i o n  5 .7 .1  and LCS 
5.0.104, p r e p a r e  and submi t  t o  t h e  Commission w i t h i n  30 days 
pu rsuan t  t o  T e c h n i c a l  S p e c i f i c a t i o n  S e c t i o n  5.7.2 and LCS 
5.0.104.2, a S p e c i a l  Repor t  wh ich  i d e n t i f i e s  t h e  cause(s)  f o r  
exceed ing t h e  l i m i t  and d e f i n e s  t h e  c o r r e c t i v e  a c t i o n s  t a k e n  t o  
reduce r e l e a s e s  and t h e  proposed a c t i o n s  t o  be taken  t o  assu re  
t h a t  subsequent  r e l e a s e s  w i l l  be i n  comp l i ance  w i t h  
S p e c i f i c a t i o n  2 . 3 . 1 .  

SURVEILLANCE REQUIREMENTS 

.1  Dose C a l c u l a t i o n s  Cumu la t i ve  dose c o n t r i b u t i o n s  f o r  t h e  c u r r e n t  
c a l e n d a r  q u a r t e r  and c u r r e n t  c a l e n d a r  y e a r  s h a l l  be de te rm ined  i n  
accordance w i t h  S e c t i o n  2 .8  a t  l e a s t  once p e r  3 1  days.  
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2 .0  GASEOUS EFFLUENTS (Con t i nued )  

2 . 4  GASEOUS RADWASTE TREATMENT 

SPEC1 FICATION 

2 . 4 . 1  The GASEOUS RADWASTE TREATMENT SYSTEM and t h e  VENTILATION 
EXHAUST TREATMENT SYSTEM s h a l l  be o p e r a b l e .  The a p p r o p r i a t e  
p o r t i o n s  o f  t h e  GASEOUS RADWASTE TREATMENT SYSTEM s h a l l  b e  used 
t o  reduce  r a d i o a c t i v e  m a t e r i a l s  i n  gaseous waste  p r i o r  t o  t h e i r  
d i s c h a r g e  when t h e  p r o j e c t e d  gaseous e f f l u e n t  a i r  doses due t o  
gaseous e f f l u e n t  r e l e a s e s  f rom t h e  s i t e  (see F i g u r e  2-2) ,  when 
averaged o v e r  31 days, would exceed 0 .2  mrad f o r  gamma 
r a d i a t i o n  and 0 . 4  mrad f o r  b e t a  r a d i a t i o n .  The a p p r o p r i a t e  
p o r t i o n s  o f  t h e  VENTILATION EXHAUST TREATMENT SYSTEM s h a l l  be 
used t o  reduce  r a d i o a c t i v e  m a t e r i a l s  i n  gaseous waste  p r i o r  t o  
t h e i r  d i s c h a r g e  when t h e  p r o j e c t e d  doses due t o  gaseous 
e f f l u e n t  r e l e a s e s  f r o m  t h e  s i t e  (see F i g u r e  2-2)  when averaged 
o v e r  3 1  days wou ld  exceed 0.3 mrem t o  any organ.*  

APPLICABILITY: A t  a1 1 t i m e s  

ACTION: 

a .  W i t h  gaseous waste  b e i n g  d i s c h a r g e d  w i t h o u t  t r e a t m e n t  and i n  
excess o f  t h e  above l i m i t s ,  i n  l i e u  o f  any o t h e r  r e p o r t  
r e q u i r e d  by  T e c h n i c a l  S p e c i f i c a t i o n  S e c t i o n  5 .7 .1  and LCS 
5.0.104, p r e p a r e  and submi t  t o  t h e  Commission w i t h i n  30 days, 
p u r s u a n t  t o  T e c h n i c a l  S p e c i f i c a t i o n  S e c t i o n  5.7.2 and LCS 
5.0.104.2, a  S p e c i a l  Repor t  wh ich  i n c l u d e s  t h e  f o l l o w i n g  
i n f o r m a t i o n :  

1. E x p l a n a t i o n  o f  why gaseous radwas te  was b e i n g  d i s c h a r g e d  
w i t h o u t  t r e a t m e n t ,  i d e n t i f i c a t i o n  o f  t h e  i n o p e r a b l e  
equipment or subsystems and t h e  reason  f o r  i n o p e r a b i l i t y ,  

2. A c t i o n ( $ )  t a k e n  t o  r e s t o r e  t h e  i n o p e r a b l e  equipment t o  
OPERABLE s t a t u s ,  and 

3 .  Summary d e s c r i p t i o n  o f  a c t i o n ( s )  t a k e n  t o  p r e v e n t  a  
r e c u r r e n c e .  

SURVEILLANCE REQUIREMENTS 

.1 Doses due t o  gaseous r e l e a s e s  f r o m  t h e  s i t e  s h a l l  be p r o j e c t e d  a t  
l e a s t  once p e r  31 days, i n  accordance w i t h  S e c t i o n  3 . 2 .  

'These doses a r e  p e r  r e a c t o r  u n i t .  
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2 . 0  GASEOUS EFFLUENTS (Cont  i nued) 

2.4 GASEOUS RADWASTE TREATMENT (Cont  i nued) 

SURVEILLANCE REQUIREMENTS (Con t i nued )  

2 . 4 . 1 . 2  D u r i n g  p l a n t  o p e r a t i o n  (Modes 1 - 4 ) ,  t h e  a p p l i c a b l e  p o r t i o n s  o f  t h e  
GASEOUS RADWASTE TREATMENT SYSTEM and V E N T I L A T I O N  EXHAUST TREATMENT 
SYSTEM s h a l l  be demonst ra ted  OPERABLE by o p e r a t i n g  t h e  GASEOUS 
RADWASTE TREATMENT SYSTEM equipment and VENTILATION EXHAUST 
TREATMENT SYSTEM equipment f o r  a t  l e a s t  15 m i n u t e s ,  a t  l e a s t  once 
p e r  92 days u n l e s s  t h e  a p p r o p r i a t e  system has been u t i l i z e d  t o  
p rocess  r a d i o a c t i v e  gaseous e f f l u e n t s  d u r i n g  t h e  p r e v i o u s  92 days. 

I n  p l a n t  shut-down (Mode 5, 6 ) ,  t h e  a p p l i c a b l e  p o r t i o n s  o f  t h e  
GASEOUS RADWASTE TREATMENT SYSTEM and VENTILATION EXHAUST TREATMENT 
SYSTEM s h a l l  be demonst ra ted  OPERABLE by o p e r a t i n g  t h e  GASEOUS 
RADWASTE TREATMENT SYSTEM equipment and VENTILATION EXHAUST 
TREATMENT SYSTEM equipment f o r  a t  l e a s t  15-minutes  p r i o r  t o  
p r o c e s s i n g  gases u n l e s s  t h e  a p p r o p r i a t e  gaseous radwas te  system has 
been u t i l i z e d  t o  p rocess  r a d i o a c t i v e  gaseous e f f l u e n t s  d u r i n g  t h e  
p r e v i o u s  92 days.  
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2 . 0  GASEOUS EFFLUENTS (Cont  i nued) 

2 . 6  Methods o f  Calculat ion f o r  Gaseous E f f l u e n t  M o n i t o r  S e t p o i n t s  

A d m i n i s t r a t i v e  v a l u e s  a r e  used t o  reduce  each s e t p o i n t  t o  account  f o r  
t h e  p o t e n t i a l  a c t i v i t y  r e l e a s e d  s i m u l t a n e o u s l y  f r o m  t h e  f o l  l o w i n g  
r e l e a s e  p o i n t s :  

P V S  = P l a n t  Vent S tack  
CAE = Condenser A i r  E j e c t o r  
CP  = Containment Purge 
S Y  = South  Yard 
WG = Waste Gas 

The sum o f  t h e  a d m i n i s t r a t i v e  v a l u e s  i s  l i m i t e d  t o  1.0 t o  ensure  t h a t  
t h e  t o t a l  c o n c e n t r a t i o n  f rom a l l  r e l e a s e  p o i n t s  on s i t e  t o  t h e  
env i ronmen t  w i l l  n o t  r e s u l t  i n  a  r e l e a s e  exceed ing  t h e  l i m i t s  o f  
S p e c i f i c a t i o n  2.1.1. The sum t o t a l  o f  a l l  t h e s e  a d m i n i s t r a t i v e  va lues  
f o r  t h e  s i t e  s h a l l  be l e s s  t h a n  o r  equa l  t o  1.0. 

The a d m i n i s t r a t i v e  va lues  s h a l l  be p e r i o d i c a l l y  r e v i e w e d  based on a c t u a l  
r e l e a s e  d a t a  and r e v i s e d  as necessa ry .  

2 .  6.. 1 PLANT VENT STACK - 2/3RT-7808, 2RT-7865-1, 3RT-7865-1 

Fo r  t h e  purpose o f  i m p l e m e n t a t i o n  o f  S p e c i f i c a t i o n  2.1.1, t h e  
a l a r m  s e t p o i n t  l e v e l  f o r  n o b l e  gas m o n i t o r s  i s  based on t h e  
gaseous e f f l u e n t  f l o w  r a t e  and t h e  m e t e o r o l o g i c a l  d i s p e r s i o n  
f a c t o r .  

T o t a l  Bodv 

The c o n c e n t r a t i o n  a t  t h e  d e t e c t o r  c o r r e s p o n d i n g  t o  a 
500 mrernlyr t o t a l  body dose r a t e  a t  t h e  e x c l u s i o n  a rea  boundary 
i s  d e t e r m i  ned by:  

( f l ow  r a t e ,  c f r n ) ( ~ / ~ ,  sec/m3) 
mrem/yr 

S k i n  

The c o n c e n t r a t i o n  a t  t h e  d e t e c t o r  c o r r e s p o n d i n g  t o  a 
3000 mrern/yr s k i n  dose r a t e  a t  t h e  e x c l u s i o n  area boundary i s  
d e t  ermi  neb- by: 

( f l o w  r a t e ,  c ~ ~ ) ( x / Q ,  sec/m3) Li + I ,  l M i ,  I i 
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2.0 GASEOUS EFFLUENTS ( C o n t i n u e d )  

2 .6 .1  PLANT VENT STACK - 2/3RT-7808, 2RT-7865-1, 3RT-7865-1 
(Con t  i nued)  

whe re :  

'det = t h e  i n s t a n t a n e o u s  c o n c e n t r a t i o n  a t  t h e  
d e t e c t o r ,  ,uCi/cc 

PVS = an a d m i n i s t r a t i v e  v a l u e  u s e d  t o  a c c o u n t  f o r  
p o t e n t i a l  a c t i v i t y  f r o m  o t h e r  gaseous  r e l e a s e  
pa thways ,  t y p i c a l l y  0 . 3 8 .  

K i  = t o t a l  body dose  c o n v e r s i o n  f a c t o r  f r o m  
T a b l e  2 - 4  f o r  t h e  ith gamma e m i t t i n g  n o b l e  gas ,  
m r e m l y r  p e r  pCi /m3 

= s k i n  Dose C o n v e r s i o n  F a c t o r  f r o m  T a b l e  2 -4  f o r  
t h e  ith n o b l e  gas,  rnrern lyr  p e r  p C i  /m3 

= a i r  Dose C o n v e r s i o n  F a c t o r  f r o m  T a b l e  2 -4  f o r  
t h e  ith n o b l e  gas,  mrern/yr p e r  p C i  /m3 

= c o n v e r s i o n  f a c t o r  t o  c o n v e r t  gamma a i r  dose  t o  
s k i n  dose  

= c o n c e n t r a t i o n  o f  t h e  ith n o b l e  gas  a s  d e t e r m i n e d  
by  samp le  a n a l y s i s ,  p C i / c c  

= t o t a l  c o n c e n t r a t i o n  o f  n o b l e  gases  as 
d e t e r m i n e d  by sample  a n a l y s i s ,  p C i / c c  = c,C, 

f l o w  r a t e  = t o t a l  p l a n t  v e n t  s t a c k  f l o w  r a t e ,  c fm,  
= t y p i c a l l y  164,000 c f m  

2 120 = c o n v e r s i o n  c o n s t a n t ,  c f m  p e r  m3/sec 

500 mrem/y r  = t o t a l  body dose r a t e  l i m i t ,  as  s p e c i f i e d  by 
S p e c i f i c a t i o n  2 .1 .1 .a  

3000 mrem/y r  = s k i n  dose  r a t e  l i m i t  as s p e c i f i e d  by  
S p e c i f i c a t i o n  2 .1 .1 .a  

x/Q = h i s t o r i c a l  annua l  a v e r a g e  d i s p e r s i o n  f a c t o r  f o r  
any l a n d w a r d  s e c t o r ,  sec/m3 

= 4.8E-6 sec/m3 
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2 . 0  GASEOUS EFFLUENTS ( C o n t i  nued) 

2 . 6 . 1 . 1  Maximum Permi s s i  b l  e A1 arm S e t p o i  n t  f o r  2/3RT-7808, 2RT-7865-1 
and 3RT-7865-1 

The s m a l l e r  o f  t h e  v a l u e s  o f  C,,, f rom e q u a t i o n s  (2 -1 )  and ( 2 - 2 )  
s h a l l  be used t o  d e t e r m i n e  t h e  maximum p e r m i s s i b l e  m o n i t o r  
a1 arm s e t p o i  n t  . 
The maximum r e l e a s e  r a t e  (pC i / sec )  f o r  P l a n t  Vent S tack  
M o n i t o r s  i s  de te rm ined  by c o n v e r t i n g  t h e  c o n c e n t r a t i o n  a t  t h e  
d e t e c t o r ,  C,,, (pCi/cc) t o  an e q u i v a l e n t  r e l e a s e  r a t e  i n  
,uCi/sec, as f o l l o w s :  

(C,,,, p C i / c c )  ( f l o w  r a t e ,  c f m )  (28320) 
A = 
m a x  6 )  (60)  

where: 

Amax = maximum permi s s i  b l e  r e l e a s e  r a t e ,  ,uCi/sec 

'de t  = s m a l l e r  o f  t h e  v a l u e s  o f  C,,, de te rm ined  i n  
e q u a t i o n s  (2-1)  and ( 2 - 2 ) .  

f l o w  r a t e  = p l a n t  ven t  s t a c k  f l o w  r a t e  (cfm) used i n  
e q u a t i o n s  (2-1)  and (2 -2 )  

28320 = c o n v e r s i o n  f r o m  f t3  t o  cc  

60 = c o n v e r s i o n  f r o m  m i n u t e s  t o  seconds 

S = c o r r e c t i o n  f a c t o r  t o  compensate f o r  t h e  s p l i t  
f l o w  between U n i t  2 and U n i t  3 P l a n t  Vent S tacks ,  
t y p i c a l l y  2 f o r  s p l i t  s t a c k  m o n i t o r i n g  and 1 f o r  
combined s t a c k  m o n i t o r i n g  

The r e l e a s e  rate  s e t p o i n t  s h a l l  n o t  be s e t  g r e a t e r  t h a n  t h e  
maximum r e l e a s e  r a t e  de te rm ined  above, when t h e  m o n i t o r  i s  
b e i n g  used  t o  mee t  t h e  r e q u i r e m e n t s  o f  S p e c i f i c a t i o n  2 .1 .1 .  
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2.0 GASEOUS EFFLUENTS (Con t i nued )  

2 . 6 . 2  CONDENSER E V A C U A T I O N  SYSTEM - 2RT-7818, 2RT-7870-1, 3RT-7818 
o r  3RT-7870-1 

2 . 6 . 2 . 1  2RT-7818 and 3RT-7818 Condenser A i r  E j e c t o r  M o n i t o r s  

F o r  t h e  purpose o f  i m p l e m e n t a t i o n  o f  S p e c i f i c a t i o n  2.1.1,  t h e  
a l a r m  s e t p o i n t  l e v e l  f o r  n o b l e  gas  m o n i t o r s  i s  based on t h e  
gaseous e f f l u e n t  f l o w  r a t e  and t h e  m e t e o r o l o g i c a l  d i s p e r s i o n  
f a c t o r .  
The c o n c e n t r a t i o n  a t  t h e  d e t e c t o r  c o r r e s p o n d i n g  t o  a  t o t a l  body 
dose r a t e  o f  500 mrem/yr a t  t h e  e x c l u s i o n  a rea  boundary i s  
de te rm ined  by u s i n g :  

T o t a l  Body 

The c o n c e n t r a t i o n  a t  t h e  d e t e c t o r  c o r r e s p o n d i n g  t o  a  
3000 mrem/yr s k i n  dose r a t e  a t  t h e  e x c l u s i o n  a r e a  boundary  i s  
d e t e r m i  ned by u s i n g  : 

Skin 

where: (CAE) = an a d m i n i s t r a t i v e  v a l u e  used t o  account  f o r  p o t e n t i a l  
a c t i v i t y  f r o m  o t h e r  gaseous r e l e a s e  pathways, 
t y p i c a l l y  0 .1 .  

0.5 = an a d m i n i s t r a t i v e  v a l u e  used t o  account  f o r  r e l e a s e s  
f r o m  b o t h  SONGS 2 and SONGS 3 condenser a i r  e j e c t o r s  
s i m u l t a n e o u s l y  . 

O t h e r  parameters  a r e  s p e c i f i e d  i n  2 .6 .1  and /o r  2 . 6 . 2 . 2 .  

(2-5)  
(CAE) (0. i)[ 2120 ( 3000 mrem/yr) (10 ' m3/cc)  

- 

'det - 

 l low r a t e ,  cfm) (x/Q, sec/m3) 
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2 . 0  GASEOUS EFFLUENTS ( C o n t i  nued) 

CONDENSER EVACUATION SYSTEM - 2RT-7818, 2RT-7870-1, 3RT-7818 
o r  3RT-7870-1 (Con t i nued )  

The s m a l l  e r  o f  t h e  v a l u e s  C,,, f rom e q u a t i o n s  (2 -4 )  o r  ( 2 - 5 )  i s  
t o  be used i n  d e t e r m i n i n g  t h e  maximum p e r m i s s i b l e  m o n i t o r  a l a r m  
s e t p o i n t  (cpm), as f o l l o w s :  

The maximum p e r m i s s i b l e  a1 arm s e t t i n g  (cpm) i s  de te rm ined  by 
u s i n g  t h e  c a l  i b r a t i o n  c o n s t a n t  f o r  t h e  c o r r e s p o n d i  ng Condenser 
E v a c u a t i o n  System M o n i t o r  g i v e n  i n  Tab le  2 -3 .  The maximum 
p e r m i s s i b l e  a l a r m  s e t p o i n t  i s  t h e  cpm v a l u e  c o r r e s p o n d i n g  t o  t h e  
c o n c e n t r a t i o n ,  C,,,, [smal l e r  v a l u e  from e q u a t i o n  (2-4)  o r  
(2 -511 - 
The c a l i b r a t i o n  c o n s t a n t  used i s  based on Kr-85 o r  on Xe-133, 
w h i c h e v e r  y i e l d s  a  l o w e r  d e t e c t i o n  e f f i c i e n c y  ( h i g h e r  v a l u e  i n  
t e rms  o f  pCi /cc/cpm) . The a1 arm s e t p o i  n t  wi  11 n o t  be s e t  
g r e a t e r  t h a n  t h e  maximum p e r m i s s i b l e  a l a r m  s e t t i n g  de te rm ined  
above. 

2RT-7870-1 and 3RT-7870-1 Wide Ranqe Gas M o n i t o r s  

The maximum r e l e a s e  r a t e  (pC i / sec )  f o r  Wide Range Gas M o n i t o r  i s  
de te rm ined  by c o n v e r t i n g  t h e  c o n c e n t r a t i o n  a t  t h e  d e t e c t o r ,  C,,, 
( p C i / c c ) ,  t o  an e q u i v a l e n t  r e l e a s e  r a t e  i n  p C i / s e c .  

Amax = (Cdet. ,11Ci/cc) ( f l o w  r a t e ,  cc /sec)  (2-6) 

where: 

A,,, = maximum p e r m i s s i b l e  r e l e a s e  r a t e ,  ,uCi/sec 

C,,, = s m a l l e r  v a l u e  of C ,,,, as o b t a i n e d  f r o m  
e q u a t i o n s  (2-4)  and (2-5)  

f l o w  r a t e  = f l o w  r a t e  o f  t h e  condenser a i r  e j e c t o r ,  cc /sec  
= 4.719E5 cc /sec  ( c o n s e r v a t i v e l y  assumed as 

d e s i g n  f l o w  r a t e )  
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2.0 GASEOUS EFFLUENTS (Cont  i nued) 

2 . 6 * 3  CONTAINMENT PURGE - 2RT-7828, 3RT-7828, 2RT-7865-1, 3RT-7865-1 
For  the purpose o f  i m p l e m e n t a t i o n  o f  S p e c i f i c a t i o n  2.1.1,  t h e  
a l a r m  s e t p o i n t  l e v e l  f o r  n o b l e  gas m o n i t o r s  i s  based on t h e  
gaseous e f f l u e n t  f l o w  r a t e  and t h e  m e t e o r o l o g i c a l  d i s p e r s i o n  
f a c t o r .  

NOTE: Z(3 )RT-7865  i s  n o t  des igned  t o  m o n i t o r  main  pu rge .  

The c o n c e n t r a t i o n  a t  t h e  d e t e c t o r  c o r r e s p o n d i n g  t o  a  t o t a l  body 
dose r a t e  o f  500 mremly r  a t  t h e  e x c l u s i o n  boundary i s  
de te rm ined  by u s i n g :  

The c o n c e n t r a t i o n  a t  t h e  d e t e c t o r  c o r r e s p o n d i n g  t o  a 
3000 mrem/yr s k i n  dose r a t e  a t  t h e  e x c l u s i o n  area boundary i s  
de te rm ined  by u s i n g :  
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2.0 GASEOUS EFFLUENTS (Cont  i nued) 

2.6.3 CONTAINMENT PURGE - 2RT-7828, 3RT-7828, 2RT-7865-1, 3RT-7865-1 
(Cont i nued) 

where: 

Cdet2  = i n s t a n t a n e o u s  c o n c e n t r a t i o n  o f  t h e  U n i t  2 
d e t e c t o r ,  p C i / c c .  

'det3 = i n s t a n t a n e o u s  c o n c e n t r a t i o n o f t h e U n i t 3  
d e t e c t o r ,  p C i / c c .  

C P = a d m i n i s t r a t i v e  v a l u e  used t o  account  f o r  p o t e n t i a l  
a c t i v i t y  f r o m  o t h e r  gaseous r e 1  ease pathways, 
t y p i c a l l y  0.38. 

P, and P, a r e  a d m i n i s t r a t i v e  v a l u e s  used t o  accoun t  f o r  
s imu l taneous  purges o f  b o t h  SONGS 2  and SONGS 3. The f r a c t i o n s  P, 
and P3 w i l l  be a s s i g n e d  such t h a t  P, + P, 5 1.0.  

Flow r a t e  = obse rved  maximum f l o w r a t e  i n  c fm f r o m  t h e  u n i t  
s p e c i f i c  m o n i t o r  7828. 
D e f a u l t  v a l u e s  w i l l  be t h e  f o l l o w i n g  c o n s e r v a t i v e  
measured f l o w s :  

= 5 0 , O O O c f m m a i n p u r g e  [ 2 ( 3 ) R T - 7 8 2 8 o n l y l  
= 3 , 0 0 0 c f m m i n i - p u r g e  

(The above v a l u e s  r e p l a c e  t h e  smal lei- d e s i g n  
f 1  owra tes  .) 

O t h e r  parameters  a r e  as s p e c i f i e d  i n  2 . 6 . 1  above.  The s m a l l e r  o f  
t h e  v a l u e s  o f  maximum p e r m i s s i b l e  C,,,, f r o m  e q u a t i o n  (2 -7 )  o r  (2 -9 )  
and C,,,, f r o m  e q u a t i o n s  (2-8) o r  (2-10)  i s  t o  be used i n  
d e t e r m i n i n g  t h e  maximum p e r m i s s i b l e  m o n i t o r  a l a r m  s e t p o i n t s .  
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2.0 GASEOUS EFFLUENTS (Con t i nued) 

2 .6 .3  CONTAINMENT PURGE - 2RT-7828, 3RT-7828, 2RT-7865-1, 3RT-7865-1 
(Cont i nued) 

2 .6 .3 .1  Maximum P e r m i s s i b l e  A la rm S e t t i n q  f o r  Z(3)RT-7865-1 

The maximum p e r m i s s i b l e  a l a r m  s e t t i n g  f o r  t h e  Wide Range Gas 
M o n i t o r  expressed as a  maximum r e l e a s e  r a t e  (pC i / sec )  i s  
de te rm ined  by c o n v e r t i n g  t he  c o n c e n t r a t i o n  a t  t h e  d e t e c t o r ,  C,,, 
(pCi / c c )  , t o  an equ i  v a l  e n t  r e 1  ease r a t e  i n p C i  /sec  . 

Amax = (C,,,, p C i / c c )  ( f l o w  r a t e ,  cc /sec)  (2-6)  
where:  

A,, , = maximum p e r m i s s i b l e  r e 1  ease  r a t e ,  pCi /sec 

C d e t  = s m a l l e r  v a l u e  o f  C,,,, as o b t a i n e d  f r o m  e q u a t i o n  
(2-7 ,  2 -9 )  f o r  U n i t  2 o r  (2-8,  2-10)  f o r  U n i t  3. 

f l o w  r a t e  = f l o w  r a t e ,  cc /sec  
= 1.416E6 cc /sec  f o r  m i n i - p u r g e .  

.2 Maximum P e r m i s s i b l e  A1 arm S e t t i n q  (RT-7828) 

The maximum p e r m i s s i b l e  a l a r m  s e t t i n g  f o r  RT-7828 i s  i n  p C i / c c  
and i s  t h e  s m a l l e r  o f  t h e  v a l u e s  of C,,, ( pC i / cc )  f r o m  e q u a t i o n s  
( 2 - 7 )  and (2 -9)  f o r  U n i t  2  o r  e q u a t i o n s  (2-8)  and (2-10) f o r  
U n i t  3. 
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2 .0  GASEOUS EFFLUENTS (Con t i nued )  

2 .6 .4  W A S T E G A S H E A D E R - 3 R T - 7 8 6 5 - 1 ,  2/3RT-7808 

Fo r  t h e  pu rpose  o f  S p e c i f i c a t i o n  2.1.1, t h e  a l a r m  se . . t p o i  n t  
l e v e l  f o r  n o b l e  g a s  m o n i t o r s  i s  based on t h e  gaseous e f f l u e n t  
f l o w  r a t e  and t h e  m e t e o r o l o g i c a l  d i s p e r s i o n  f a c t o r .  S i n c e  t h e  
waste  gas header  d i s c h a r g e s  t o  t h e  p l a n t  v e n t  s t a c k ,  e i t h e r  
3RT-7865-1 o r  2/3RT-7808 may b e  used t o  m o n i t o r  waste gas 
header  r e 1  eases.  

The c o n c e n t r a t i o n  a t  t h e  d e t e c t o r  c o r r e s p o n d i n g  t o  a  t o t a l  body 
dose r a t e  o f  500 mrem/yr o r  a  s k i n  dose r a t e  o f  3000 mremlyr  a t  
t h e  e x c l u s i o n  a r e a  boundary i s  de te rm ined  by  u s i n g  e q u a t i o n s  
(2-1)  o r  (2-2)  w i t h  sample c o n c e n t r a t i o n  ( C , )  and (C,,,) b e i n g  
o b t a i n e d  f r o m  t h e  waste  gas decay t a n k  t o  be r e l e a s e d .  

2 .6 .4 .1  Maximum P e r m i s s i b l e  A larm S e t p o i n t  f o r  3RT-7865-1 and 
2/3RT-7808 

The s m a l l e r  o f  t h e  v a l u e s  o f  C,,, f r o m  e q u a t i o n s  (2-1)  and ( 2 - 2 )  
s h a l l  be  used t o  de te rm ine  t h e  maximum p e r m i s s i b l e  m o n i t o r  
a1 arm s e t p o i  n t  . 
The maximum r e l e a s e  r a t e  (pC i / sec )  f o r  P l a n t  Vent S tack  
M o n i t o r s  i s  de te rm ined  by c o n v e r t i n g  t h e  c o n c e n t r a t i o n  a t  t h e  
d e t e c t o r ,  C,,, ( p C i / c c )  t o  an e q u i v a l e n t  r e l e a s e  r a t e  i n  
pCi /sec,  as f o l l o w s :  

(C,,,, pCi / cc )  ( f  1  ow r a t e ,  c fm)  (28320) 
A  = 

max (5)  (60)  

where: 

Amax = maximum p e r m i s s i  b l e  r e l e a s e  r a t e ,  p C i / s e c  

'det = s m a l l e r  o f  t h e  v a l u e s  o f  C,,, de termined i n  
e q u a t i o n s  (2-1)  and (2-2)  

f l o w  r a t e  = p l a n t  ven t  s t a c k  f l o w  r a t e  (cfm) used i n  
e q u a t i o n s  (2-1)  and (2-2)  

28320 = c o n v e r s i o n  f r o m  f t3  t o  cc  

60 = c o n v e r s i o n  from m i n u t e s  t o  seconds 

S = c o r r e c t i o n  f a c t o r  f o r  3RT-7865-1 v i e w i n g  o n l y  
h a l f  t h e  t o t a l  p l a n t  v e n t  s t a c k  f l o w ,  t y p i c a l l y  2 
f o r  3RT-7865-1 and 1 f o r  2/3RT-7808. 
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2.0 GASEOUS EFFLUENTS (Cont  i nued) 

2 . 6 . 4  WASTE GAS HEADER - 3RT-7865-1, 2/3RT-7808 (Con t i nued )  

2 . 6 . 4 . 2  A r e l e a s e  f r o m  t h e  waste  gas header i s  n o t  p o s s i b l e  i f :  

(1: c i )  

where: 

C,Ci - - t o t a l  gamma a c t i v i t y  ( , d i / c c )  o f  t h e  waste  gas 
h o l d u p  t a n k  t o  be r e l e a s e d ,  as de te rm ined  f r o m  
t h e  p r e - r e 1  ease sampl e  a n a l y s i  s 

f = waste  gas header  e f f l u e n t  f l o w  r a t e ,  c f m  

F = p l a n t  v e n t  s t a c k  f l o w r a t e  (cfm) used i n  e q u a t i o n s  
(2 -1 )  and (2 -2 )  

C d e t  = s m a l l e r  o f  t h e  v a l u e s  o f  C,,, de te rm ined  i n  
e q u a t i o n s  (2 -1 )  and (2-2)  w i t h  C, b e i n g  o b t a i n e d  
f r o m  t h e  waste  gas ho ldup  t a n k  t o  be r e l e a s e d  

If a  r e l e a s e  i s  n o t  p o s s i b l e ,  a d j u s t  t h e  waste  gas header  f l o w  
by d e t e r m i n i n g  t h e  maximum p e r m i s s i b l e  waste  gas header  
e f f l u e n t  f l o w  r a t e  c o r r e s p o n d i n g  t o  t h e  P l a n t  Vent S tack  
M o n i t o r  s e t p o i n t  i n  accordance w i t h  t h e  f o l l o w i n g :  

where: 
f =  waste  gas header  e f f l u e n t  f l o w  r a t e  (cfm) 

p l a n t  v e n t  s t a c k  f l o w  r a t e  (c fm)  used i n  equat  
o r  (2-2) 

i o n  (2-1)  

s m a l l e r  o f  t h e  v a l u e  o f  C,,, f r o m  e q u a t i o n  (2-1)  o r  
( 2 - 2 )  

t o t a l  gamma a c t i v i t y  ( p C i / c c )  o f  t h e  waste gas ho ldup  
t a n k  t o  be r e l e a s e d ,  as de te rm ined  f rom t h e  p r e - r e l e a s e  
sample a n a l y s i s .  

an a d m i n i s t r a t i v e  v a l u e  t o  account  f o r  t h e  p o t e n t i a l  
a c t i v i t y  f r o m  o t h e r  r e l e a s e s  i n  t h e  same r e l e a s e  
pathway, t y p i c a l l y  0.9. 
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Table  2-3 

Gaseous E f f l u e n t  R a d i a t i o n  Monitor C a l i b r a t i o n  Constants  ( a )  

(W / c c / c p m )  

MON I TOR Kr-85 Xe-133 

( a ) ~ h i  s tab1 e  p rov ides  t y p i c a l  (*20%) ca l  i b r a t i o n  constants for t h e  

gaseous  e f f l u e n t  radiation monitors. 
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2 . 0  GASEOUS EFFLUENTS ( C o n t i  nued) 

2 . 7  Gaseous E f f l u e n t  Dose Rate 

The methodo logy  used f o r  t h e  pu rpose  o f  imp1 emen ta t i on  o f  S p e c i f i c a t i o n  
2.1.1 f o r  t h e  dose r a t e  above background t o  an i n d i v i d u a l  i n  an 
u n r e s t r i c t e d  area  i s  c a l c u l a t e d  by u s i n g  t h e  f o l l o w i n g  e x p r e s s i o n s :  

2 . 7 . 1  FOR NOBLE GASES:  

where: 

t o t a l  body dose r a t e  i n  u n r e s t r i c t e d  a reas  due t o  
r a d i o a c t i v e  m a t e r i  a1 s r e 1  eased i n gaseous 
e f f l u e n t s ,  mrem/yr 

s k i n  dose r a t e  i n  u n r e s t r i c t e d  a reas  due t o  
r a d i o a c t i v e  m a t e r i a l s  r e l e a s e d  i n  gaseous 
e f f l u e n t s ,  mrem/yr 

t h e  t o t a l  body dose f a c t o r  due t o  gamma emiss ions  
f r o m  T a b l e  2 -4  f o r  each i d e n t i f i e d  n o b l e  gas 
r a d i o n u c l  i tie, i , i n  rnremlyr p e r  pCi /m3 

s k i n  dose f a c t o r  due t o  t h e  b e t a  em iss ions  from 
T a b l e  2 - 4  f o r  each i d e n t i f i e d  n o b l e  gas 
r a d i o n u c l  i de, i , i n  mrern/yr p e r  , u C i  /m3 

a i r  dose f a c t o r  due t o  gamma emiss ions  f r o m  
T a b l e  2 - 4  f o r  each i d e n t i f i e d  n o b l e  gas 
r a d i o n u c l  i d e ,  i, i n  m r a d l y r  p e r  pCi/m3 
( c o n v e r s i o n  c o n s t a n t  o f  1.1 mrem/mrad c o n v e r t s  a i r  
dose t o  s k i n  dose.)  

measured or  c a l c u l a t e d  r e l e a s e  r a t e  o f  
r a d i o n u c l i d e ,  i, f o r  e i t h e r  c o n t i n u o u s  o r  b a t c h  
gaseous e f f l u e n t s ,  i n  ,uCi/sec 

Maximum annual  average a tmospher i c  d i s p e r s i o n  
f a c t o r  f o r  any landward  s e c t o r  o r  d i s t a n c e  a t  o r  
beyond t h e  u n r e s t r i c t e d  a rea  boundary .  
4.8E-6 sec/m3 f o r  Un i  t s  2  and 3 
8.OE-5 sec/m3 f o r  South Yard F a c i l i t y  
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2 . 0  GASEOUS EFFLUENTS (Cont  i nued) 

2 . 7 . 2  FOR ALL RADIOIODINES, TRITIUM AND FOR ALL RADIOACTIVE 
M A T E R I A L S  I N  PARTICULATE FORM WITH HALF LIVES GREATER 
THAN EIGHT DAYS: 

where: 

o rgan  dose r a t e  i n  u n r e s t r i c t e d  a reas  due t o  
r a d i o a c t i v e  m a t e r i a l s  r e 1  eased i n  gaseous e f f l u e n t s ,  
mrem/yr 

measured o r  c a l c u l a t e d  r e l e a s e  r a t e  o f  r a d i o n u c l i d e ,  i, 
f o r  e i t h e r  c o n t i n u o u s  o r  b a t c h  gaseous e f f l u e n t s ,  
p C i / s e c  

dose pa ramete r  f o r  r a d i o n u c l i d e ,  i, f o r  pathway, k,  
f rom T a b l e  2-5  f o r  t h e  i n h a l a t i o n  pathway i n  mrem/yr 
p e r  pCi/m3. The dose f a c t o r s  a r e  based on t h e  c r i t i c a l  
i n d i v i d u a l  o rgan  and t h e  c h i l d  age group.  

h i g h e s t  c a l c u l a t e d  annual  average d i s p e r s i o n  ( X / Q )  o r  
d e p o s i t i o n  (m) f a c t o r  f o r  e s t i m a t i n g  t h e  dose t o  an 
i n d i v i d u a l  a t  o r  beyond t h e  u n r e s t r i c t e d  area boundary 
f o r  pathway k .  

(m), 4.8E-6 sec/m3 f o r  U n i t s  213 f o r  t h e  i n h a l a t i o n  
pathway.  The l o c a t i o n  i s  t h e  u n r e s t r i c t e d  a rea  i n  t h e  
NW s e c t o r .  

(m) , 8.OE-5 sec/m3 f o r  South  Yard  Fac i  1  i t y  f o r  t h e  
i n h a l a t i o n  pathway.  The l o c a t i o n  i s  t h e  u n r e s t r i c t e d  
area i n  t h e  E s e c t o r .  

(m), 1.3E-5 sec/m3 f o r  t h e  N I A  ( U n i t  1) f o r  t h e  
i n h a l a t i o n  pathway.  The l o c a t i o n  i s  t h e  u n r e s t r i c t e d  
area i n  t h e  NW s e c t o r .  ( H i s t o r i c a l  v a l u e )  

(m), 4.3E-8 m-' f o r  U n i t s  2 /3  f o r  t h e  food  and ground 
p l a n e  pathways.  The l o c a t i o n  i s  t h e  u n r e s t r i c t e d  a r e a  
i n  t h e  E s e c t o r .  

(m), 8.OE-7 m" f o r  South  Yard F a c i l i t y  f o r  t h e  food  
and ground p l a n e  pathways.  The l o c a t i o n  i s  t h e  
u n r e s t r i c t e d  a r e a  i n  t h e  E s e c t o r .  

(m), 7.2E-8  sec/m3 f o r  N I A  ( U n i t  1) f o r  t h e  f o o d  and 
ground pathways.  The l o c a t i o n  i s  t h e  u n r e s t r i c t e d  a r e a  
i n  t h e  NW s e c t o r .  ( H i s t o r i c a l  v a l u e )  
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2.0 GASEOUS EFFLUENTS (Cont  i nued) 

2.8 Gaseous E f f l u e n t  Dose Ca lcu la t ion  

2.8.1 DOSE FROM NOBLE G A S E S  I N  GASEOUS EFFLUENTS 
The gaseous r e l e a s e s  c o n s i d e r e d  i n  t h e  f o l l o w i n g  dose 
c a l c u l a t i o n s  a r e  d e s c r i b e d  i n  S e c t i o n  2 .6 .  The a i r  dose i n  
u n r e s t r i c t e d  areas  due t o  n o b l e  gases r e l e a s e d  i n  gaseous 
e f f l u e n t s  i s  c a l c u l a t e d  u s i n g  t h e  f o l l o w i n g  e x p r e s s i o n s :  

2.8.1.1 F o r  h i s t o r i c a l  m e t e o r o l o q v :  

where: 

D ,  = 

D,: = 

- 3 . 1 7 ~ 1 0 - ~  - 

M.  = 

t o t a l  gamma a i r  dose f rom gaseous e f f l u e n t s ,  mrad 

t o t a l  b e t a  a i r  dose from gaseous e f f l u e n t s ,  mrad 

i n v e r s e  seconds p e r  y e a r  

a i r  dose f a c t o r  due t o  gamma e m i s s i o n s  f r o m  Tab le  2 -4  
f o r  each i d e n t i f i e d  n o b l e  gas r a d i o n u c l i d e ,  i, i n  
mrad /y r  p e r  pCi  /m3 

a i r  dose due t o  b e t a  em iss ions  f r o m  Tab le  2 -4  f o r  each 
i d e n t i f i e d  n o b l e  gas r a d i o n u c l i d e ,  i, i n  mrad /y r  p e r  
pC i /m3 

Maxi mum 
f o r  any 
u n r e s t r  
4.8E-6 
8.OE-5 

annual  average a tmospher i c  d i s p e r s i o n  f a c t o r  
l andward  sector  o r  d i s t a n c e  a t  o r  beyond t h e  

i c t e d  a r e a  boundary.  
sec/m3 f o r  U n i t s  2 and 3 
sec/m3 f o r  South  Yard F a c i l i t y  

amount o f  n o b l e  gas r a d i o n u c l  i d e ,  i, r e l e a s e d  i n  
gaseous e f f l u e n t s ,  pCi .  

S0123-ODCM 
R e v i s i o n  0 
02-27-07 



2.0 GASEOUS EFFLUENTS (Cont  i nued) 

2.8.1.2 Fo r  m e t e o r o l o q y  c o n c u r r e n t  w i t h  r e l e a s e :  

NOTE:  C o n s i s t e n t  w i t h  t h e  methodo logy  p r o v i d e d  i n  R e g u l a t o r y  Guide 
1.109 and t h e  f o l l o w i n g  e q u a t i o n s ,  q u a l i t y  a f f e c t i n g  computer  
s o f t w a r e  i s  used t o  p e r f o r m  t h e  a c t u a l  c a l c u l a t i o n s .  

where: 

t o t a l  gamma air dose from gaseous e f f l u e n t s  
i n  s e c t o r  e ,  mrad 

t o t a l  b e t a  a i r  dose f r o m  gaseous e f f l u e n t s  i n  
s e c t o r  e, mrad 

i n v e r s e  h o u r s l y e a r  

a i r  dose f a c t o r  due t o  gamma emiss ions  f r o m  
T a b l e  2-4 f o r  each i d e n t i f i e d  n o b l e  gas 
r a d i o n u c l  i d e ,  i, i n  mrad /y r  p e r  pCi/m3 

a i r  dose f a c t o r  due t o  b e t a  em iss ions  f r o m  
T a b l e  2-4 f o r  each i d e n t i f i e d  n o b l e  gas 
r a d i o n u c l  i d e ,  i, i n  mrad /y r  p e r  p C i / m 3  

l e n g t h  o f  t h e  jth t i m e  p e r i o d  o v e r  wh ich  
(X/Q),, and fl,, a r e  averaged f o r  gaseous 
r e l e a s e s  i n  hours  

a tmospher i c  d i s p e r s i o n  f a c t o r  f o r  t i m e  p e r i o d  
nt, a t  e x c l u s i o n  boundary l o c a t i o n  i n  
l andward  s e c t o r  e de te rm ined  by c o n c u r r e n t  
meteor01 ogy, sec/rn3 

average r e l e a s e  r a t e  o f  r a d i o n u c l i d e ,  i, i n  
gaseous e f f l u e n t s  d u r i n g  t i m e  p e r i o d ,  ot,, 
,uCi/sec 
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2.0 GASEOUS EFFLUENTS (Cont  i nued) 

2.8.2 DOSE FROM TRITIUM, RADIOIODINES AND RADIOACTIVE 
MATERIALS I N  PARTICULATE FORM WITH HALF L I V E S  
GREATER THAN 8 DAYS I N  GASEOUS EFFLUENTS 

The dose t o  an i n d i v i d u a l  f rom t r i t i u m ,  r a d i o i o d i n e s  and 
r a d i o a c t i v e  m a t e r i a l s  i n  p a r t i c u l a t e  f o r m  w i t h  h a l f  l i v e s  
g r e a t e r  t h a n  e i g h t  days i n  gaseous e f f l u e n t s  r e l e a s e d  t o  
u n r e s t r i c t e d  a reas  i s  c a l c u l a t e d  u s i n g  t h e  f o l l o w i n g  
e x p r e s s i o n s :  

2 .8.2.1 F o r  h i s t o r i c a l  me teo ro loqv :  

0 

where: 

D o  

3. 17x1W8 

Q1 

= t o t a l  p r o j e c t e d  dose from gaseous e f f l u e n t s  t o  an 
i n d i  v i  dua l  , mrem 

= amount o f e a c h  r a d i o n u c l i d e ,  i, ( t r i t i u m ,  
r a d i o i o d i n e ,  r a d i o a c t i v e  m a t e r i a l  i n  p a r t i c u l a t e  
f o r m  w i t h  h a l f  l i v e s  g r e a t e r  t h a n  e i g h t  days ) ,  
r e l e a s e d  i n  gaseous e f f l u e n t s ,  pCi 

= sum o f  a l l  pathways, k ,  f o r  r a d i o n u c l i d e ,  i, o f  
t h e  Ri W p r o d u c t ,  i n  mrern/yr p e r  p C i / s e c .  The 
ckR,,W, v a l u e  f o r  each r a d i o n u c l  i d e ,  i, i s  g i v e n  i n  
T a b l e  2-6  f o r  U n i t s  2 1 3 ,  T a b l e  2 -7  f o r  South  Yard 
F a c i l i t y ,  and T a b l e  2-8 f o r  t h e  N o r t h  I n d u s t r i a l  
Area ( U n i t  1 h i s t o r i c a l  v a l u e ) .  The v a l u e  g i v e n  
i s  t h e  maximum c,Rl,W, f o r  a l l  l o c a t i o n s  and i s  
based on t h e  most r e s t r i c t i v e  age  groups.  

= dose f a c t o r  f o r  each i d e n t i f i e d  r a d i o n u c l i d e ,  i, 
f o r  pathway k ,  ( f o r  t h e  i n h a l a t i o n  pathway i n  
mrem/yr p e r  pCi/m3 and f o r  t h e  food  and ground 
p l a n e  pathways i n  m2-mrem/yr per p C i / s e c ) ,  a t  t h e  
c o n t r o l l i n g  l o c a t i o n .  The Ri,'s f o r  each 
c o n t r o l l i n g  l o c a t i o n  f o r  each age group a r e  g i v e n  
i n  Appendix A. Data  i n  t h e s e  t a b l e s  a r e  d e r i v e d  
u s i n g  t h e  NRC code, PARTS. (See t h e  annual  upda te  
o f  r e v i s e d  R, parameters  based on changes i n  t h e  
Land Use Census p r o v i d e d  by C o r p o r a t e  H e a l t h  
Phys i cs  and Env i ronmen ta l  .) 
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2.0 GASEOUS EFFLUENTS ( C o n t i  nued) 

2.8.2.1 F o r  h i s t o r i c a l  m e t e o r o l o s v :  (Con t i nued )  

h', = annual  average d i s p e r s i o n  (m) o r  d e p o s i t i o n  (m) 
f a c t o r  f o r  e s t i m a t i n g  t h e  dose t o  an i n d i v i d u a l  a t  t h e  
c o n t r o l  1  i n g  1  o c a t i o n  f o r  pathway k .  

= (X/Q)for t h e  i n h a l a t i o n  pathway i n  sec/m3. 
The ( X / Q )  f o r  each c o n t r o l l i n g  l o c a t i o n  i s  g i v e n  i n  
Appendix A .  

= (D/Q)f o r  t h e  f o o d  and ground p l a n e  pathways i n  m-2. 
The (D/Q) f o r  each c o n t r o l  l i n g  l o c a t i o n  i s  g i v e n  i n  
Appendix A .  

2.8.2.2 F o r  m e t e o r o l o s v  c o n c u r r e n t  w i t h  r e l e a s e s :  

NOTE: C o n s i s t e n t  w i t h  t h e  methodo logy  p r o v i d e d  i n  R e g u l a t o r y  Guide 
1.109 and t h e  f o l l o w i n g  e q u a t i o n s ,  q u a l i t y  a f f e c t i n g  computer  
s o f t w a r e  i s  used t o  p e r f o r m  t h e  a c t u a l  c a l c u 7 a t i o n s .  

where: De " 

D, = 

nt, = 

rn 

Q l j  = 

R , k ,  = 

i j k  
t o t a l  annual  dose f r o m  gaseous e f f l u e n t s  t o  an 
i n d i v i d u a l  i n  s e c t o r  e ,  mrem. 

l e n g t h  o f  t h e  jth p e r i o d  o v e r  wh ich  WJ,< and (Ilj 
a r e  averaged f o r  gaseous re leased ,  hou rs  

average r e l e a s e  r a t e  o f  r a d i o n u c l i d e ,  i, i n  
gaseous e f f l u e n t s  d u r i n g  t i m e  p e r i o d  ~ t ~ ,  p C i / s e c  

dose f a c t o r  f o r  each i d e n t i f i e d  r a d i o n u c l i d e  i, f o r  
pathway k f o r  s e c t o r  e ( f o r  t h e  i n h a l a t i o n  pathway i n  
mrem/yr p e r  pCi /m3 and f o r  t h e  food  and ground p l a n e  
pathways i n  m2 mrem/yr p e r  ,uCi/sec) a t  t h e  c o n t r o l  1 i n g  
l o c a t i o n .  A l i s t i n g  o f  R,, f o r  t h e  c o n t r o l l i n g  
l o c a t i o n s  i n  each landward  s e c t o r  f o r  each group i s  
g i v e n  i n  Appendix A .  The 2 i s  de te rm ined  by t h e  
c o n c u r r e n t  m e t e o r o l o g y .  

d i s p e r s i o n  ( X / P )  o r  d e p o s i t i o n  (D/QJ f a c t o r  f o r  t h e  
t i m e  p e r i o d  At, f o r  each pathway k f o r  c a l c u l a t i n g  t h e  
dose t o  an i n d i v i d u a l  a t  t h e  c o n t r o l l i n g  l o c a t i o n  i n  
s e c t o r  e u s i n g  c o n c u r r e n t  m e t e o r o l o g i c a l  c o n d i t i o n s .  
(2(14) f o r  t h e  i n h a l a t i o n  pathway, sec/m3 
( D / Q )  f o r  t h e  f o o d  and ground p l a n e  pathways, m-Z 
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Radio-  
N u c l  i de 

Kr-85m 
Kr-85 
Kr-87 
Kr -88 
Xe-131m 
Xe- l33m 
Xe- 133 
Xe-135m 
Xe-135 
Xe-138 
A r - 4 1  

TABLE 2-4 

DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS** 

-- - 

T o t a l  Body Dose 
F a c t o r  K, 
(mrem/yr 

p e r  pCi /m3) 

USNRC Reg. Gu ide  

S k i n  Dose 
F a c t o r  L, 
(mremly r  

per ,uCi/m3) 

.109, T a b l e  B - l  

Gamma A i r  Dose 
F a c t o r  M, 
( m r a d l y r  

p e r  ,uCi /m3) 

B e t a  A i r  Dose 
F a c t o r  N, 
(mrad /y r  

p e r  pCi /m3) 
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T A B L E  2 - 5  

Radi  onuc l  i de 

DOSE PARAMETER Pik* 

C H I L D  AGE GROUP 
C R I T I C A L  ORGAN 

I n h a l a t i o n  P a t h w a y  
(mrem/yr per P C  i /m3) Radionucl  i de 

*Source :  U S N R C  NUREG-0133, S e c t i o n  5.2 .1 .1  

I n h a l a t i o n  Pathway 
(mrem/yr per ,uC i /m3) 
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T A B L E  2-6 

U N I T S  2&3 CONTROLLING L O C A T I O N  FACTORS1 

H -3  
C r - 5 1  
Mn - 54 
CO-57 
CO-58 
Co-60 
S r -89  
S r - 9 0  
Z r - 9 5  
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I - 131  
I -132 
I -133 
I -134  
I -135 
UN-ID 

Use: 

Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
SC Res. w i t h  Garden 
SC Res. w i t h  Garden 
Camp Mesa 
D e e r  Consurner /Hunter  
D e e r  Consumer /Hun te r  
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 

These v a l u e s  t o  be used i n  manual c a l c u l a t i o n s  a r e  t h e  maximum 
ckR,,Wk f o r  a1 1 l o c a t i o n s  based  on t h e  mos t  r e s t r i c t i v e  age g r o u p .  
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TABLE 2-7 

SOUTH YARD F A C I L I T Y  CONTROLLING LOCATION FACTORS1 

Radi onuc l  i de 
H - 3  
C r - 5 1  
Mn - 54 
CO-  5 7  
CO-58 
Co-60 
Sr -89 
Sr -90 
Z r -95  
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce- 141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

CkR, kWk 
mremly r  p e r  p C i / s e c  

1 .31E-3  
Use: 

San Ono f re  Bch Campgd 
SO S t .  Pk. /Guard Shack 
S O  S t .  ~ k . / ~ u a r d  Shack 
S O  S t ,  Pk./Guard Shack 
S O  S t .  Pk./Guard Shack 
S O  S t .  Pk./Guard Shack 
Deer Consumer/Hunter 
San Ono f re  Bch Campgd 
Deer Consumer/Hunter 
Deer Consumer/Hunter 
Deer Consumer/Hunter 
Deer Consurner/Hunter 
SO S t .  Pk./Guard Shack 
SO S t .  Pk./Guard Shack 
SO S t .  Pk . /Guard Shack 
San Onofre Bch Campgd 
San Ono f re  Bch Campgd 
San Ono f re  Bch Campgd 
Deer Consumer/Hunter 
San Ono f re  Bch Campgd 
San Ono f re  Bch Campgd 
San Ono f re  Bch Campgd 
San Ono f re  Bch Campgd 
SO S t  Pk./Guard Shack 

These v a l u e s  t o  be used i n  manual c a l c u l a t i o n s  a r e  t h e  maximum ckR,,W, f o r  a1 1 
l o c a t i o n s  based on t h e  most  r e s t r i c t i v e  age g roup .  
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TABLE 2-8 

NORTH INDUSTRIAL AREA (UNIT 1 )  CONTROLLING LOCATIOM FACTORS1 

Radi onuc l  i de 

H - 3  
C r - 5 1  
Mn-54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr -90  
Z r - 9 5  
Nb-95 
Ru- 103 
Te- l29m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
U N - I D  

Z k R , k W k  
mrem/yr p e r  pCi /sec  Use: 

Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
S C  Res. w i t h  Garden 
S C  Res. w i  t h  Garden 
Camp Mesa 
Camp Mesa 
Deer Consumer/Hunter 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 
Camp Mesa 

These v a l u e s  t o  be used i n  manual c a l c u l a t i o n s  a r e  t h e  maximum 
C,Ri,W, f o r  a l l  l o c a t i o n s  based on t h e  most r e s t r i c t i v e  age group.  
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PROJECTED DOSES 

3 . 1  L i q u i d  Dose P r o j e c t i o n  

The methodo logy  used f o r  p r o j e c t i n g  a l i q u i d  dose o v e r  3 1  days f o r  
S p e c i f i c a t i o n  1.3.1 i s  as f o l l o w s :  

1 .  Determine t h e  m o n t h l y  t o t a l  body and o rgan  doses r e s u l t i n g  
f r o m  r e l e a s e s  d u r i n g  t h e  p r e v i o u s  t w e l v e  months. 

2 .  P r o j e c t e d  dose = P r e v i o u s  1 2  months '  dose d i v i d e d  by  12 
f o r  t h e  t o t a l  body and each organ.  

3 . 2  Gaseous Dose P r o j e c t i o n  

The methodo logy  used f o r  p r o j e c t i n g  a gaseous dose o v e r  3 1  days f o r  
S p e c i f i c a t i o n  2 . 4 . 1  i s  as f o l l o w s :  

1. Determine t h e  m o n t h l y  gamma, b e t a  and o r g a n  dose r e s u l t i n g  
f r o m  r e l e a s e s  d u r i n g  t h e  p r e v i o u s  t w e l v e  months. 

2 .  P r o j e c t e d  d o s e  = P r e v i o u s  12 months '  dose d i v i d e d  by 12 
f o r  t h e  gamma, b e t a  and o rgan  doses. 
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3.0 PROJECTED DOSES ( C o n t i  nued) 

3 . 3  TOTAL DOSE 

SPECIFICATION 

3 . 3 . 1  The dose o r  dose commitment t o  any member o f  t h e  p u b l i c ,  due 
t o  r e l e a s e s  o f  r a d i o a c t i v i t y  and r a d i a t i o n ,  f r o m  uran ium 
f u e l  c y c l e  sou rces  s h a l l  be 1 i m i t e d  t o  l e s s  t h a n  o r  equal  t o  
25 mrem t o  t h e  t o t a l  body o r  any o rgan  (excep t  t h e  t h y r o i d ,  
wh ich  s h a l l  be 1  i m i t e d  t o  l e s s  t h a n  o r  equa l  t o  7 5  mrem) 
o v e r  12 c o n s e c u t i v e  months.  

APPLICABILITY: A t  a71 t i m e s  

a. W i t h  t h e  c a l c u l a t e d  doses f r o m  t h e  r e l e a s e  o f  r a d i o a c t i v e  
m a t e r i a l s  i n  l i q u i d  o r  gaseous e f f l u e n t s  exceed ing t w i c e  t h e  
l i m i t s  o f  S p e c i f i c a t i o n s  1 . 2 . l . a ,  1 . 2 . l . b ,  2 . 2 . l . a ,  2 . 2 . l . b ,  
2 .3 , l . a ,  o r  2 .3 .1 .b  i n  l i e u  o f  any o t h e r  r e p o r t  r e q u i r e d  by 
S p e c i f i c a t i o n  6 .9 .1 ,  p r e p a r e  and submi t  a S p e c i a l  Repor t  t o  
t h e  D i r e c t o r ,  N u c l e a r  Reac to r  R e g u l a t i o n ,  U.S.  N u c l e a r  
R e g u l a t o r y  Commission, Washington, D.C. 20555, w i t h i n  30 
days, wh ich  d e f i n e s  t h e  c o r r e c t i v e  a c t i o n  t o  be t a k e n  t o  
reduce  subsequent  r e l e a s e s  t o  p r e v e n t  r e c u r r e n c e  o f  
exceed ing  t h e  l i m i t s  o f  S p e c i f i c a t i o n  3.3.1.  T h i s  S p e c i a l  
Repor t  s h a l l  i n c l u d e  an a n a l y s i s  wh ich  e s t i m a t e s  t h e  
r a d i a t i o n  exposu re  (dose) t o  a member o f  t h e  p u b l i c  from 
uran ium f u e l  c y c l e  sources  ( i  n c l  u d i  ng a1 1 e f f l u e n t  pathways 
and d i r e c t  r a d i a t i o n )  f o r  a  12 c o n s e c u t i v e  month p e r i o d  t h a t  
i n c l u d e s  t h e  r e l e a s e ( s )  cove red  by t h i s  r e p o r t .  I f  t h e  
e s t i m a t e d  dose (s )  exceeds t h e  7 i m i  t s  o f  S p e c i f i c a t i o n  3 .3 .1 ,  
and i f  t h e  r e l e a s e  c o n d i t i o n  r e s u l t i n g  i n  v i o l a t i o n  o f  40 
CFR 190 has n o t  a l r e a d y  been c o r r e c t e d ,  t h e  S p e c i a l  Repor t  
s h a l l  i n c l u d e  a  r e q u e s t  f o r  a  v a r i a n c e  i n  accordance w i t h  
t h e  p r o v i s i o n s  o f  40 CFR 190 and i n c l u d i n g  t h e  s p e c i f i e d  
i n f o r m a t i o n  o f  pa rag raph  190.11 (b )  . S u b m i t t a l  o f  t h e  r e p o r t  
i s  c o n s i d e r e d  a  t i m e l y  r e q u e s t ,  and a  v a r i a n c e  i s  g r a n t e d  
u n t i l  s t a f f  a c t i o n  on t h e  r e q u e s t  i s  comp le te .  The v a r i a n c e  
o n l y  r e l a t e s  t o  t h e  l i m i t s  o f  40 CFR 190, and does n o t  a p p l y  
i n  any way t o  t h e  r e q u i r e m e n t s  f o r  dose l i m i t a t i o n  o f  10 CFR 
P a r t  20, a s  addressed e lsewhere  i n  t h i s  ODCM. 

SURVEILLANCE REQUIREMENTS 

.1 Dose C a l c u l a t i o n s  Cumul a t i v e  dose c o n t r i  b u t  
and gaseous e f f l u e n t s  s h a l l  be de te rm ined  i n  
s u r v e i l l a n c e  1 .2 .1 .1 ,  2.2.1.1, and 2.3.1.1.  

i o n s  f r o m  l i q u i d  
accordance w i t h  
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3.0 PROJECTED DOSES (Cont  i n u e d )  

3 . 4  TOTAL DOSE CALCULATIONS 

3 . 4 . 1  Total  D o s e  t o  Most L ike ly  Member o f  t h e  P u b l i c  

The t o t a l  annual  dose o r  t o t a l  dose commitment t o  any 
member o f  t h e  p u b l i c ,  due t o  r e l e a s e s  o f  r a d i o a c t i v i t y  
and t o  r a d i a t i o n ,  f r o m  u ran ium f u e l  c y c l e  sources  
w i t h i n  5 m i l e s  o f  t h e  S i t e  i s  c a l c u l a t e d  u s i n g  t h e  
f o l l o w i n g  e x p r e s s i o n s .  T h i s  methodo logy  i s  used t o  
meet t h e  dose l i m i t a t i o n s  o f  40 CFR 190 p e r  t w e l v e  
c o n s e c u t i v e  months.  The t r a n s p o r t a t i o n  o f  r a d i o a c t i v e  
m a t e r i  a1 i s  exc luded  f r o m  t h e  dose c a l c u l a t i o n s .  

The Annual T o t a l  Dose i s  de te rm ined  m o n t h l y  f o r  maximum 
o rgan  (gas & 1  i q u i d )  , who1 e body (gas & 1  i q u i d )  and 
t h y r o i d  (gas & l i q u i d )  t o  v e r i f y  t h a t  t h e  S i t e  t o t a l  i s  
l e s s  t h a n  or equa l  t o  25 mrem, 25 mrern, and 7 5  mrem 
r e s p e c t i v e l y  . 

.1 Annual T o t a l  Orqan Dose (D,,, ( 0 ) )  

where: 

*NOTE: D ~ , - ~ o G )  = 0 f o r  bone 

* * A l l  t o  be summed o v e r  t h e  most r e c e n t  12 months.  

i = each i s o t o p e  i n  s p e c i f i c  o rgan  c a t e g o r y  

j = N I A ,  U n i t  2 and U n i t  3 

7 = months 1 - 12** 
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3 . 0  PROJECTED DOSES (Cont inued)  

3 . 4  TOTAL DOSE CALCULATIONS (Con t i nued )  

3 . 4 . 1  Total  Dose t o  Most Likely Member o f  the Pub1 i c  
(Cont  i nued) 

n = number o f  i s o t o p e s  i n  t h e  s p e c i f i e d  organ c a t e g o r y  

c, = t o t a l  p a r t i c u l a t e  gas c u r i e s  r e l e a s e d  f o r  t h e  
month 

cr,,W, = SONGS c o n t r o l  1 i n g  l o c a t i o n  f a c t o r s  (Tab1 es 2-6,  
k 2-7 o r  2-8). 

Dj,(OL) = l i q u i d  o r g a n  dose f o r  t h e  s p e c i f i e d  organ i n  mrem 
f o r  t h e  month. [ e q u a t i o n  (1-16)]  

D!-TOG)* = as o rgan  dose f r o m  t r i t i u m  i n  mrem f o r  t h e  month.  
y e q u a t i o n  ( 2 - I s ) ]  

.2 Annual T o t a l  Whole Body Dose DToT(WB) 

where: 
j = NIA, U n i t  2 and U n i t  3 

1 = months 1 - 12, t o  be summed o v e r  t h e  most r e c e n t  
12 months 

Dj, (WBL) = 1 i q u i d  who le  body organ dose i n  mrem f o r  t h e  who le  
month. [ e q u a t i o n  (1-16) ]  

~ j 1 - ~  (OG) = 9 as o rgan  dose f rom t r i t i u m  i n  mrem f o r  t h e  month. 
e q u a t i  on (2 -15 ) ]  

D j , ( ~ )  = gamma a i r  dose i n  mrad f o r  t h e  month.  
0.9 c o n v e r t s  m r a d  t o  mrem. 
[ e q u a t i o n  (2-16) 1 

p = f o r  a l l  TLDs p e r  q u a ~ r t e r  

4 

D ( D i r e c t )  = C 

q = f o r  Q u a r t e r s  1-4  , 
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3.0 PROJECTED DOSES ( C o n t i  nued) 

3 . 4  TOTAL DOSE CALCULATIONS (Cont  i nued) 

3 .4 .1  Annual T o t a l  Whole Bodv Dose D,,,(WB1 (Cont 

* D i r e c t  R a d i a t i o n  

i nued) 

The d i  r e c t  r a d i a t i o n  1  eve1 s  a r e  e v a l  ua ted  most r e c e n t l y  
u s i n g  t h u l i u m  doped TLDs. The TLDs a r e  p l a c e d  a t  a  
minimum o f  30 l o c a t i o n s  around t h e  s i t e .  The average 
dose measured by TLDs 5 t o  50 m i l e s  f r o m  t h e  s i t e  i s  
used as background.  These s i t e s  a r e  s u b j e c t  t o  change. 

The background i s  s u b t r a c t e d  f r o m  t h e  h i g h e s t  r e a d i n g  
TLD w i t h i n  5 m i l e s  o f  t h e  s i t e  ( g e n e r a l l y  numbers 55 
t h r o u g h  58).  T h i s  v a l u e  i s  t h e  d i r e c t  dose b u t  must be 
p r o r a t e d  by t h e  occupancy f a c t o r .  

Exampl e  : Beach t i m e  (west  boundary,  s e a w a l l )  o f  
300 h r s / y r ,  e a s t  and n o r t h  boundar ies  o f  
20 h r s / y r ,  o r  8 h r s / y r  f o r  t h e  s o u t h  
boundary and west  f e n c e  o f  p a r k i n g  l o t  1 
( t o p  o f  b l  u f f )  . 

Reference:  E.  M. G o l d i n  Memorandum f o r  F i l e ,  
"Occupancy F a c t o r s  a t  San Ono f re  Owner 
C o n t r o l  1 ed Area Boundar ies ,  " da ted  
Oc tobe r  1, 1991. 

. 3  Annual T o t a l  T h y r o i d  Dose D,,,(T) 

12 2 / 3  

where: 
j = NIA, U n i t  2 and U n i t  3 

1 = months 1 - 12, t o  be summed o v e r  t h e  most r e c e n t  
12 months 

Djl (OG) = t h y r o i d  o r g a n  dose f r o m  gaseous i o d i n e  f o r  t h e  
month i n  mrem. [ e q u a t i o n  (2 -20 ) ]  

4 1  (OL) = l i q u i d  t h y r o i d  o rgan  dose f o r  t h e  month i n  mrem. 
[ e q u a t i o n  (1-16) ]  
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4.0 EQUIPMENT 

4.1 RADIOACTIVE L IQUID EFFLUENT MONITORING INSTRUMENTATION 

SPECIFICATION 

4.1 .1  The r a d i o a c t i v e  l i q u i d  e f f l u e n t  m o n i t o r i n g  i n s t r u m e n t a t i o n  
channe ls  shown i n  Tab le  4 - 1  s h a l l  be OPERABLE w i t h  t h e i r  
a l a r m / t r i p  s e t p o i n t s  s e t  t o  ensu re  t h a t  t h e  l i m i t s  o f  
S p e c i f i c a t i o n  1 .1 .1  a r e  n o t  exceeded. The a l a r m / t r i p  
s e t p o i n t s  o f  t h e s e  channe ls  s h a l l  be de te rm ined  i n  
accordance w i t h  S e c t i o n  1 .4 .  

APPLICABILITY: A t  a l l  t i m e s  

ACTION: 

a. W i t h  a  r a d i o a c t i v e  l i q u i d  e f f l u e n t  m o n i t o r i n g  
i n s t r u m e n t a t i o n  channe l  a l a r m / t r i p  s e t p o i n t  l e s s  
c o n s e r v a t i v e  t h a n  r e q u i r e d  by t h e  above s p e c i f i c a t i o n ,  
i m m e d i a t e l y  suspend t h e  r e l e a s e  o f  r a d i o a c t i v e  l i q u i d  
e f f l u e n t s  m o n i t o r e d  by t h e  a f f e c t e d  channe l  o r  d e c l a r e  t h e  
channel  i noperab l  e. 

W i t h  l e s s  t h a n  t h e  minimum number o f  r a d i o a c t i v e  l i q u i d  
e f f l u e n t  m o n i t o r i n g  i n s t r u m e n t a t i o n  channe ls  OPERABLE, 
t a k e  t h e  ACTION shown i n  T a b l e  4-1 .  E x e r t  b e s t  e f f o r t s  t o  
r e t u r n  t h e  i n s t r u m e n t  t o  OPERABLE s t a t u s  w i t h i n  30  days 
and, a d d i t i o n a l l y ,  i f  t h e  i n o p e r a b l e  i n s t r u m e n t ( s )  rema in  
i n o p e r a b l e  f o r  g r e a t e r  than 30 days, e x p l a i n  i n  t h e  n e x t  
Annual R a d i o a c t i v e  E f f l u e n t  Release Repor t  why t h e  
i n o p e r a b i l i t y  was n o t  c o r r e c t e d  i n  a t i m e l y  manner. 

W i t h  l e s s  t h a n  t h e  minimum number o f  r a d i o a c t i v e  l i q u i d  
e f f l u e n t  m o n i t o r i n g  i n s t r u m e n t a t i o n  channe ls  OPERABLE and 
e i t h e r  t h e  a p p r o p r i a t e  ACTION i t e m s  i n  T a b l e  4 - 1  n o t  t a k e n  
o r  t h e  necessary  s u r v e i l l a n c e s  n o t  per formed a t  t h e  
s p e c i f i e d  f requency  p r e s c r i b e d  i n  T a b l e  4-2, p e r f o r m  an 
e v a l u a t i o n  based on t h e  s i g n i f i c a n c e  o f  t h e  even t  i n  
accordance w i t h  t h e  s i t e  C o r r e c t i v e  A c t i o n  Program. 

SURVEILLANCE REQUIREMENTS 

.1 Each r a d i o a c t i v e  1  i q u i d  e f f l u e n t  m o n i t o r i n g  i n s t r u m e n t a t i o n  channel  
s h a l l  be demonst ra ted  OPERABLE by per fo rmance o f  t h e  CHANNEL CHECK, 
SOURCE CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL TEST 
o p e r a t i o n s  a t  t h e  f r e q u e n c i e s  shown i n  Tab le  4-2 .  

. 2  A t  l e a s t  once p e r  12 hours  and w i t h i n  1 hou r  a f t e r  a  change i n  pump 
o p e r a t i o n  t h a t  a f f e c t s  d i l u t i o n  f l o w  has been comple ted,  a l l  pumps 
r e q u i r e d  t o  be p r o v i d i n g  d i l u t i o n  t o  meet t h e  s i t e  r a d i o a c t i v e  
e f f l u e n t  c o n c e n t r a t i o n  l i m i t s  o f  S p e c i f i c a t i o n  1.1.1 s h a l l  be 
de te rm ined  t o  b e  o p e r a t i n g  and p r o v i d i n g  d i l u t i o n  t o  t h e  d i s c h a r g e  
s t r u c t u r e .  
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TABLE 4-1 

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION 

M I N I M U M  
CHANNELS 

INSTRUMENT* OPERABLE 

1. GROSS RADIOACTIVITY MONITORS P R O V I D I N G  ALARM AND AUTOMATIC 
TERMINATION OF RELEASE 

a.  L i q u i d  Radwaste E f f l u e n t  L i n e  - 2/3RT-7813 1 

b.  Steam Genera tor  Blowdown Process ing  System ( N e u t r a l i z a t i o n  Sump) 1 
F u l l  Flow Condensate Pol i s h e r  E f f l  uent  L i n e  - Z(3) RT-7817 

c .  T u r b i n e  P l  an t  Sumps, Auxi 1 i a r y  Bu i  1 d ing  Sump 1 
Com onent  Coo l i ng  Water Sumps, S torage Tank Area Sumps 
E f f  7 uent  L i n e  - Z(3)RT-7821 

d. Steam Generator  (E088) Bl  owdown E f f  1 uent  
L i n e  - Z(3)RT-6759 

e. Steam Genera tor  (E089) Bl  owdown E f f  1 uent  
L i n e  - Z(3)RT-6753 

f. Yard Drain Sump - RT-2101 1 

PROCESS FLOW RATE MEASUREMENT DEVICES 

a, L i q u i d  Radwaste ' E f f l u e n t  L i n e  1 

b .  Steam Generator  Blowdown Process ing  Syst.em ( N e u t r a l i z a t i o n  Sump), 
F u l l  Flow Condensate P o l i s h e r  E f f l u e n t  L i n e  1 

c .  T u r b i n e  P l a n t  Sumps, Auxi 1 i a r y  B u i l d i n g  Sump 
Corn onent  C o o l i n g  Water Sumps, S torage Tank Area Sumps 
~ f f r  uent  L i n e  1 

d .  Steam Genera tor  (E088) 61 owdown Bypass E f f l  uen t  L i n e  

e .  Steam Genera tor  (E089) Bl  owdown Bypass E f f  1 uen t  L i  ne 

f .  Yard D r a i n  Sump E f f l u e n t  L i n e  

ACTION 
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TABLE 4-1  

'RADIOACTIVE L IQUID EF-FLUENT MONITORING INSTRUMENTATION 

INSTRUMENT* 

3 .  DATA ACQUISITION SYSTEM (CON 

4. UNIT 2 PLANT COMPUTER SYSTEM 

5. CONT 

a. 

b. 

C - 

INUOUS COMPOSITE SAMPLERS 

TROL ROOM ALARM ANNUNCIATION) 

(CONTROL ROOM ALARM ANNUNCIATION) 

T u r b i n e  P l a n t  Sump, A u x i l i a r y  B u i l d i n g  -Sumps - 2(3)  APC 5887 

Blowdown P r o c e s s i n g  System N e u t r a l i z a t i o n  Sump - 2 ( 3 )  APC 3772 

Steam G e n e r a t o r  Blowdown t o  By ass ,  
Steam G e n e r a t o r  Blowdown - 2 ( 3  !i' APC 4077 

d .  Steam G e n e r a t o r  Blowdown t o  By ass ,  
Steam G e n e r a t o r  Blowdown - 2(3r APC 4076 

MINIMUM 
CHANNELS 
OPERABLE ACTION 

32 

32 
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TABLE 4 - 1  (Con t i nued )  

TABLE NOTATION 

* M o n i t o r  Recorders  a r e  n o t  r e q u i r e d  f o r  t h e  O p e r a b i l i t y  o f  t h e  m o n i t o r ,  
p r o v i d i n g  t h e  i n o p e r a b l e  r e c o r d e r  does n o t  cause t h e  m o n i t o r  t o  become 
i n o p e r a b l e  ( i . e . ,  feedback s i g n a l ) .  As l o n g  as t h e  m o n i t o r  has i n d i c a t i o n ,  
a1 arm capab i  1  i t y  ( i f  app l  i cab1 e) , p r o p e r  response (based on s u r v e i  11 ance  
r e q u i r e m e n t s )  and i s o l a t i o n  f u n c t i o n  ( i f  a p p l i c a b l e ) ,  t h e  l o s s  o f  t h e  
r e c o r d e r  does n o t  r e n d e r  t h e  m o n i t o r  i n o p e r a b l e .  

ACTION 28 - W i t h  t h e  number o f  channe ls  OPERABLE l e s s  t h a n  r e q u i r e d  by t h e  
Minimum Channels OPERABLE requ i remen ts ,  e f f l u e n t  r e l e a s e s  may 
c o n t i n u e  p r o v i d e d  t h a t  p r i o r  t o  i n i t i a t i n g  a  r e l e a s e :  

a.  A t  l e a s t  two independent  samples a r e  ana lyzed  i n  
accordance w i t h  S p e c i f i c a t i o n  1.1.1 and 

b. A t  l e a s t  t w o  t e c h n i c a l l y  q u a l i f i e d  members o f  t h e  F a c i l i t y  
S t a f f  i n d e p e n d e n t l y  v e r i f y  t h e  r e 1  ease r a t e  c a l  c u l a t i o n  
and d i s c h a r g e  l i n e  v a l v i n g ;  

O the rw ise ,  suspend r e l e a s e  o f  r a d i o a c t i v e  e f f l u e n t s  v i a  t h i s  
pathway. 

ACTION 29 - W i t h  t h e  number o f  channe ls  OPERABLE l e s s  t h a n  r e q u i r e d  by t h e  
Minimum Channel s  OPERABLE r e q u i  rement,  e f f  1  u e n t  r e 1  eases v i a  t h i  s 
pathway may c o n t i n u e  p r o v i d e d  g r a b  samples a r e  ana lyzed  f o r  g r o s s  
r a d i o a c t i v i t y  ( b e t a  o r  gamma) a t  a  1  i m i t  o f  d e t e c t i o n  o f  a t  l e a s t  

mi c r o c u r i  es/gram: 

a. A t  l e a s t  once p e r  8 hou rs  when t h e  s p e c i f i c  a c t i v i t y  o f  
t h e  secondary  c o o l a n t  i s  g r e a t e r  t h a n  0.01 
m i c r o c u r i e s / g r a m  DOSE EQUIVALENT 1-131; 

b .  A t  l e a s t  once p e r  24  hours  when t h e  s p e c i f i c  a c t i v i t y  o f  
t h e  secondary  c o o l a n t  i s  l e s s  t h a n  o r  equa l  t o  0.01 
mi c r o c u r i e s / g r a m  DOSE EQUIVALENT 1-131; o r  

c .  Lock c l o s e d  v a l v e  52(3)1318MU577 and d i v e r t  f l o w  t o  T-064 
f o r  p r o c e s s i n g  as l i q u i d  radwas te .  

ACTION 30 - W i t h  t h e  number o f  channe ls  OPERABLE l e s s  t h a n  r e q u i r e d  by t h e  
Minimum Channel 5 OPERABLE requ i remen t ,  e f f l u e n t  r e l e a s e s  v i a  t h i s  
pathway may c o n t i n u e  p r o v i d e d  t h a t ,  a t  l e a s t  once p e r  12 hours ,  
g r a b  samples a r e  c o l l e c t e d  and ana lyzed  w i t h i n  4  hours  o f  
c o l l e c t i o n  t i m e  f o r  g r o s s  r a d i o a c t i v i t y  ( b e t a  o r  gamma) a t  a  1  i m i t  
o f  d e t e c t i o n  o f  a t  l e a s t  m i c r o c u r i e s / m l  o r  l o c k  c l o s e d  v a l v e  
S2 (3)24l!JMUO77 o r  S2(3)2419MU078 and d i v e r t  f l o w  t o  t h e  radwaste  
sump f o r  p r o c e s s i n g  as l i q u i d  radwas te .  
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TABLE 4 - 1  (Con t i nued )  

TABLE NOTATION 

ACTION 3 1  - 

ACTION 32 - 

ACTION 33 - 

ACTION 44 - 

W i t h  t h e  number o f  channe ls  OPERABLE l e s s  
Minimum Channels OPERABLE r e q u i r e m e n t ,  e f  

t h a n  r e q u i r e d  by 
f l u e n t  r e 1  eases v 

t h e  
i a  t h i s  

pathway may c o n t i n u e  p r o v i d e d  t h e  p rocess  f l o w  r a t e  i s  e s t i m a t e d  a t  
l e a s t  once p e r  12 hours  d u r i n g  a c t u a l  r e l e a s e s .  I n  a d d i t i o n ,  a  new 
f l o w  e s t i m a t e  s h a l l  be made w i t h i n  1 h o u r  a f t e r  a  change t h a t  
a f f e c t s  p rocess  f l o w  has been comp le ted .  Pump cu rves  may be used 
t o  e s t i m a t e  p rocess  f l o w .  

Loss o f  p r o c e s s  f l o w  i n s t r u m e n t  ( s )  r e s u l t s  i n  t h e  a s s o c i a t e d  g r o s s  
a c t i v i t y  m o n i t o r  becoming INOPERABLE. P e r f o r m  t h e  compensatory 
a c t i o n  f o r  t h e  i n o p e r a b l e  r o s s  a c t i v i t y  m o n i t o r  i n  a d d i t i o n  t o  
t h i s  compensatory a c t i o n .  fZ(3)RT-7817, 2 ( 3 )  RT-7821, 2/3RT-78131 

W i t h  t h e  number of channe ls  OPERABLE l e s s  t h a n  r e q u i r e d  by t h e  
Minimum Channels OPERABLE r e q u i r e m e n t ,  e f f l u e n t  r e l e a s e s  v i a  t h i s  
pathway may c o n t i n u e  p r o v i d e d  t h e  m o n i t o r  i s  v e r i f i e d  OPERABLE by 
p e r f o r m i n g  a  channe l  check a t  l e a s t  once p e r  4 hours  d u r i n g  a c t u a l  
r e 1  eases.  

W i t h  t h e  number o f  channe ls  OPERABLE l e s s  than r e q u i r e d  by t h e  
Minimum channe ls  OPERABLE r e q u i r e m e n t ,  e f f l u e n t  r e l e a s e s  v i a  t h i s  
pathway may c o n t i n u e  p r o v i d e d  g r a b  samples a r e  c o l l e c t e d  d a i l y ,  and 
compos i ted  and ana lyzed  week ly :  

a. a t  l e a s t  once p e r  24  hours ,  n o t  t o  exceed 30 hours  

b .  a t  l e a s t  once p e r  12 hours  f o r  steam g e n e r a t o r  when t h e  
s p e c i f i c  a c t i v i t y  o f  t h e  secondary  c o o l a n t  i s  g r e a t e r  t h a n  
0.01 m i c r o c u r i e s / g r a m  DOSE EQUIVALENT 1-131. 

W i t h  t h e  number o f  channe ls  OPERABLE l ess  t h a n  r e q u i r e d  by t h e  
Minimum Channels OPERABLE requ i remen t ,  e f f l u e n t  r e l e a s e s  v i a  t h i s  
pathway may c o n t i n u e  p r o v i d e d  t h a t ,  a t  l e a s t  once p e r  12 hours ,  
g r a b  samples a r e  c o l l e c t e d  and ana lyzed  w i t h i n  4 hours  o f  
c o l l e c t i o n  t i m e  f o r  g r o s s  r a d i o a c t i v i t y  ( b e t a  o r  gamma) a t  a l o w e r  
l i m i t  o f  d e t e c t i o n  o f  a t  l e a s t  lo-' r n i c r o c u r i e / m l ) .  
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TABLE 4-2 

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS 

1. GROSS BETA OR GAMMA RADIOACTIVITY MONITORS PROVIDING 
ALARM AND AUTOMATIC TERMINATION OF RELEASE 

a.  L i q u i d  Radwaste E f f l u e n t s  L i n e  - 2/3RT-7813 

6 .  Steam G e n e r a t o r  B l  owdown P r o c e s s i n g  Sys tern 
( N e u t r a l i z a t i o n  Sump) , F u l l  F low Condensate 
Po l  i s h e r  E f f l u e n t  L i n e  - 2{3}RT-7817 

c .  T u r b i n e  P l a n t  Sump, A u x i l i a r y  B u i l d i n g  Sum , 

Sumps E f f l u e n t  L i n e  - 2 ( 3 ) ~ ? - 7 8 2 1  
! Component C o o l i n g  Water Sum s, S t o r a g e  Tan Area 

d.  Steam G e n e r a t o r  (E088) B l  owdown Bypass 
E f f l u e n t  L i n e  - 2(3)RT-6759 

e.  Steam G e n e r a t o r  (E089) B l  owdown 6ypass 
E f f l u e n t  L i n e  - 2(3 )  RT-6753 

f .  Yard D r a i n  Sump E f f l u e n t  L i n e  - RT-2101 

2 .  PROCESS FLOW RATE MEASUREMENT DEVICES 

a.  L i q u i d  Radwaste E f f l u e n t  L i n e  

b .  Steam G e n e r a t o r  Blowdown P r o c e s s i n g  System 
( N e u t r a l i z a t i o n  Sump), F u l l  F low Condensate 
Po l  i s h e r  E f f l  u e n t  L i n e  

c .  T u r b i n e  P l a n t  Sump, A u x i l i a r y  B u i l d i n g .  Sum , 
Component Cool i n g  Water Sumps, S t o r a g e   an! Area 
Sumps E f  f 1 uent L i n e  

d. Steam G e n e r a t o r  (E088) B l  owdown Bypass 
Ef fl u e n t  L i n e  

e.  Steam G e n e r a t o r  (E089) B l  owdown Bypass 
E f  f l  u e n t  L i n e  

f. Yard D r a i n  Sump E f f l u e n t  L i n e  

SOURCE CHANNELS 
CHECK CALIBRATION 

CHANNEL 
FUNCTIONAL 

TEST 

Q ( 1 )  

QW 

Q( 1.) 

Q(1) 

Q(1)  

Q(1) 

Q 

Q 

Q 

4 

Q 

Q 
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T A B L E  4 - 2  

R A D I O A C T  f VE L I Q U I D  EFFLUENT M O N I T O R I N G  INSTRUMENTAT ION S U R V E I L L A N C E  REOUIREMENTS 

3 .  DATA ACQUISITION SYSTEM (CONTROL ROOM ALARM 
A N N U N C I A T I O N )  

CHANNEL SOURCE CHANNELS 
CHECK CHECK C A L I B R A T I O N  

4 .  U N I T  2 P L A N T  COMPUTER SYSTEM (CONTROL ROOM A N N U N C I A T I O N )  D N/A N /A  

5. CONTINUOUS COMPOSITE SAMPLERS 

a .  T u r b i n e  P l a n t  Sump ,  A u x i l i a r y  b u i l d i n g  S u m p s  - 
2 ( 3 )  APC 5887 D ( 5 )  N/A R 

b .  B l o w d o w n  P r o c e s s i n g  S y s t e m  N e u t r a l i z a t i o n  Sump - 
2 ( 3 )  APC 3 7 7 2  D ( 5 )  N/A  R 

c .  S t e a m  G e n e r a t o r  ( E 0 8 8 )  B l o w d o w n  t o  B y  a s s ,  
S team G e n e r a t o r  ( E 0 8 8 )  B l o w d o w n  - 2(3 ! APC 4 0 7 7  0 (5) N / A  R 

d .  S t e a m  G e n e r a t o r  (E089) B l o w d o w n  t o  B y  a s s ,  
S t e a m  G e n e r a t o r  ( E 0 8 9 )  B l o w d o w n  - 2(3! APC 4076 D (5) N / A  R 

CHANNEL 
F U N C T I O N A L  

T E S T  

4 

Q 

4 

Q 

Q 

Q 

8 0 1 2 3 - O D C M  
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TABLE 4-2  (Con t i nued )  

TABLE NOTATION 

* *  M o n i t o r  Recorders  a r e  n o t  r e q u i r e d  f o r  t h e  O p e r a b i l i t y  o f  t h e  m o n i t o r ,  
p r o v i d i n g  t h e  i n o p e r a b l e  r e c o r d e r  does n o t  cause t h e  m o n i t o r  t o  become 
i n o p e r a b l e  ( i  . e . ,  feedback s i g n a l ) .  A s  l o n g  as t h e  m o n i t o r  has i n d i c a t i o n ,  
a1 arm capab i  1  i t y  ( i f  app l  i c a b l  e )  , p r o p e r  response (based on s u r v e i  11 ance 
r e q u i r e m e n t s )  and i s 0 1  a t i  on f u n c t i o n  ( i f  app l  i c a b l  e )  , t h e  1  oss o f  t h e  
r e c o r d e r  does n o t  r e n d e r  t h e  m o n i t o r  i n o p e r a b l e .  

(1 )  The CHANNEL FUNCTIONAL TEST s h a l l  a1 so demonst ra te  v e r i f i c a t i o n  o f  e f f l u e n t  
p a t h  i s o l a t i o n  a c t u a t i o n  s i g n a l ,  a u t o m a t i c  pathway i s o l a t i o n t ,  and C o n t r o l  
Room a l a r m  a n n u n c i a t i o n  i f  any o f  t h e  f o l l o w i n g  c o n d i t i o n s  e x i s t :  

1. I n s t r u m e n t  i n d i c a t e s  measured 1  eve1 s  above t h e  a1 a r m / t r i  p s e t p o i  n t .  
2 .  C i r c u i t  f a i l u r e ,  

t Automat i c  pathway i s o l a t i o n  i s  t e s t e d  on a  once p e r  r e f u e l i n g  p e r i o d .  

Down s c a l e  f a i l u r e  t e s t i n g  i s  bounded by a d m i n i s t r a t i v e  l i m i t a t i o n  on m o n i t o r  
s e t p o i n t  wh ich  ensure  m o n i t o r  a l a r m  and r e l e a s e  t e r m i n a t i o n  o c c u r  p r i o r  t o  
r e a c h i n g  t h e  l e v e l  o f  m o n i t o r  s a t u r a t i o n .  

I f  t h e  i n s t r u m e n t  c o n t r o l s  a r e  n o t  i n  t h e  o p e r a t e  mode, p rocedures  s h a l l  
r e q u i  r e  t h a t  t h e  channel  be d e c l a r e d  i n o p e r a b l  e. 

( 2 )  The i n i t i a l  CHANNEL CALIBRATION s h a l l  be pe r fo rmed  u s i n g  one o r  more o f  t h e  
r e f e r e n c e  s t a n d a r d s  c e r t i f i e d  by  t h e  N a t i o n a l  I n s t i t u t e  o f  S tandards  and 
Technology o r  u s i n g  s t a n d a r d s  t h a t  have been o b t a i n e d  f r o m  s u p p l i e r s  t h a t  
p a r t i c i p a t e  i n  measurement assurance a c t i v i t i e s  w i t h  N I S T .  These s tanda rds  
s h a l l  p e r m i t  c a l i b r a t i n g  t h e  system o v e r  i t s  i n t e n d e d  range  o f  energy and 
measurement range.  Fo r  subsequent  CHANNEL CALIBRATIONS, sou rces  t h a t  have 
been r e l a t e d  t o  t h e  i n i t i a l  c a l i b r a t i o n  s h a l l  be used.  

(3)  CHANNEL CHECK s h a l l  c o n s i s t  o f  v e r i f y i n g  i n d i c a t i o n  o f  f l o w  d u r i n g  p e r i o d s  o f  
r e l e a s e .  CHANNEL CHECK s h a l l  be made a t  l e a s t  once p e r  24 hours  on days on 
wh ich  c o n t i n u o u s ,  p e r i o d i c ,  o r  b a t c h  r e l e a s e s  a r e  made. 

(4)  The Data  A c q u i s i t i o n  System (DAS) s o f t w a r e  and hardware do n o t  r e q u i r e  
Channel C a l i  b r a t i o n .  The DAS s o f t w a r e  i s  qua1 i t y  a f f e c t i n g  and c o n t r o l  l e d  by 
t h e  s i t e  S o f t w a r e  M o d i f i c a t i o n  Request  p rocess  under  p r o c e d u r e  S0123-V-4.71, 
S o f t w a r e  Development and Main tenance.  The DAS hardware i s  i n s t a l l e d  p l a n t  
equipment and c o n t r o l l e d  by t h e  s i t e  d e s i g n  change p rocess  u t i l i z i n g  
p r o c e d u r e  S0123-XXIX-2.10, Des ign  Change Process o r  50123-XXIV-10.1, F i e l d  
Change N o t i c e  (FCN) and F i e l d  I n t e r i m  Des ign  Change N o t i c e  (FIDCN). 

( 5 )  CHANNEL CHECK s h a l l  c o n s i s t  o f  v e r i f y  
i n s t a l  l e d  c o u n t e r  s e t t i n g ,  and compar 
c o l l e c t e d .  

i n g  c o m p o s i t o r  s w i t c h  p o s i t i o n s  and 
i n g  i n t e g r a t o r  r e a d i n g s  t o  sample volume 
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4.0  EQUIPMENT 

4.2 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION 

SPEC1 FICATION 

4 . 2 . 1  The r a d i o a c t i v e  gaseous e f f l u e n t  m o n i t o r i n g  
i n s t r u m e n t a t i o n  channe ls  shown i n  T a b l e  4-3 s h a l l  be 
OPERABLE w i t h  t h e i r  a l a r m / t r i p  s e t p o i n t s  s e t  t o  ensure  
t h a t  t h e  l i m i t s  o f  S p e c i f i c a t i o n  2.1.1 a r e  n o t  exceeded. 
The a l  arm/tri p  s e t p o i  n t s  o f  t h e s e  channel  s sha l  l be 
de te rm ined  i n  accordance w i t h  ODCM. 

APPLICABILITY: A t  a l l  t i m e s  

ACTION: 

a. W i t h  a r a d i o a c t i v e  gaseous e f f l u e n t  m o n i t o r i n g  
i n s t r u m e n t a t i o n  channel  a l a r m / t r i p  s e t p o i n t  l e s s  
c o n s e r v a t i v e  t h a n  r e q u i r e d  by t h e  above s p e c i f i c a t i o n ,  
i m m e d i a t e l y  suspend t h e  r e l e a s e  o f  r a d i o a c t i v e  gaseous 
e f f l u e n t s  m o n i t o r e d  by t h e  a f f e c t e d  channel  o r  d e c l a r e  t h e  
channel  i noperab l  e. 

W i t h  l e s s  t h a n  t h e  minimum number o f  r a d i o a c t i v e  gaseous 
e f f l u e n t  m o n i t o r i n g  i n s t r u m e n t a t i o n  channe ls  OPERABLE, 
t a k e  t h e  A C T I O N  shown i n  T a b l e  4 -3 .  E x e r t  b e s t  e f f o r t s  t o  
r e t u r n  t h e  i n s t r u m e n t  t o  OPERABLE s t a t u s  w i t h i n  30 days 
and, a d d i t i o n a l  l y ,  i f  t h e  i n o p e r a b l e  i n s t r u m e n t  ( s )  rema in  
i n o p e r a b l e  f o r  g r e a t e r  t h a n  30 days, e x p l a i n  i n  t h e  n e x t  
Annual R a d i o a c t i v e  E f f l u e n t  Re1 ease Repor t  why t h e  
i n o p e r a b i l i t y  was n o t  c o r r e c t e d  i n  a t i m e l y  manner. 

W i t h  l e s s  t h a n  t h e  minimum number o f  r a d i o a c t i v e  gaseous 
e f f l u e n t  m o n i t o r i n g  i n s t r u m e n t a t i o n  channe ls  OPERABLE and 
e i t h e r  t h e  a p p r o p r i a t e  ACTION i t e m s  i n  T a b l e  4 -3  n o t  t a k e n  
o r  t h e  necessa ry  s u r v e i l l a n c e s  n o t  pe r fo rmed  a t  t h e  
s p e c i  f i ed f requency  p r e s c r i  bed i n  Tab1 e 4-4, p e r f o r m  an 
e v a l u a t i o n  based on t h e  s i g n i f i c a n c e  o f  t h e  even t  i n  
accordance w i t h  t h e  s i t e  C o r r e c t i v e  A c t i o n  Program, 

SURVEILLANCE REQUIREMENTS 

.1  Each r a d i o a c t i v e  gaseous e f f l u e n t  m o n i t o r i n g  i n s t r u m e n t a t i o n  
channel  s h a l l  be demonst ra ted  OPERABLE by per fo rmance o f  t h e  
CHANNEL CHECK, SOURCE CHECK, CHANNEL CALIBRATION and CHANNEL 
FUNCTIONAL TEST o p e r a t i o n s  a t  t h e  f r e q u e n c i e s  shown i n  T a b l e  4-4.  
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TABLE 4-3 

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION 

INSTRUMENT*"" 
MINIMUM CHANNELS 

OPERABLE APPLICABILITY ACT l ON 

WASTE GAS HOLDUP SYSTEM 

a. Nob le  Gas A c t i v i t y  M o n i t o r  - P r o v i d i n g  A la rm and Au toma t i c  
Termi  n a t i  on o f  Re1 ease - 2/3RT-7808, o r  3RT-7865-1 

b .  Process  F l ow  Rate  M o n i t o r i n g  D e v i c e  

CONDENSER EVACUATION SYSTEM 

a. Nob le  Gas A c t i v i t y  M o n i t o r  - Z(3)RT-7818, o r  2(3)RT-7870-1 
b.  I o d i n e  Sample r  
c .  P a r t i  c u l  a t e  Sampl e r  
d .  A s s o c i a t e d  P & I  Sample F low Measur ing  D e v i c e  
e .  P rocess  F low Ra te  M o n i t o r i n g  D e v i c e  

PLANT VENT STACK 

a .  Nob le  Gas A c t i v i t y  M o n i t o r  - 2/3RT-7808, or 
2RT-7865-1 and 3RT-7865-1 

b.  I o d i n e  Sampler  
c .  P a r t  i cul a t e  Sampl er 
d .  A s s o c i a t e d  P&I Sample F low Measu r i ng  D e v i c e  
e. P rocess  F low Ra te  M o n i t o r i n g  D e v i c e  - 2/3RT-7808, o r  

2RT-7865-1 3RT-7865-1 

CONTAINMENT PURGE SYSTEM 

a. Nob le  Gas A c t i v i t y  M o n i t o r  - P r o v i d i n g  A la rm  and Au toma t i c  
Termi  n a t i o n  of Re1 ease - Z(3)  RT-7828, o r  2 (3)  RT-7865-1 

b. I o d i  ne  Sampl e r  
c .  P a r t i c u l a t e  Sampl er 
d.  A s s o c i a t e d  P&I Sample F low Measu r i ng  Dev i ce  
e.  P rocess  F l ow  Ra te  M o n i t o r i n g  D e v i c e  

3 5 
36a 

3  7 
4 0 
4 0 
36b 
36a 

3 7 
4 0 
4 0 
36b 

36a 

38 
40 
4 0 
36b 
36a 

4 2 
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0 u TABLE 1-3 (Con t inued)  

2 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION 

MINIMUM CHANNELS 
INSTRUMENT*"" OPERABLE 

6.  SOUTH YARD FACILITY ( S Y  F) WORK AREA 
SY FRU-7904 

a.  I o d i n e S a m p l e r  1 
b .  P a r t i  c u l  a t e  Sampl e r  1 
c .  A s s o c i a t e d  P&I Sample Flow Measur ing  D e v i c e  1 
d. Process  F low Rate  M o n i t o r i n g  Dev i ce  1 

7 .  SOUTH YARD FACI L I T Y  (SY F) DECONTAMINATION UNIT 
SY FRU-7905 

a .  I o d i n e S a r n p l e r  1 
b .  P a r t i  cul a t e  Sarnpl e r  1 
c .  A s s o c i a t e d  P & l  Sample F l o w  Measur ing  D e v i c e  1 
d. Process F low Rate  M o n i t o r i n g  Dev i ce  1 

APPLICABI LITY ACTION 

4 0  
4 0  
4 1 b  
4 1 a  

40 
4 0 
4 1 b  
4 1 a  
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T A B L E  4 - 3  ( C o n t i  nued) 

T A B L E  N O T A T I O N  

A t  a l l  t i m e s .  

MODES 1 - 4  w i t h  any main  steam i s o l a t i o n  v a l v e  and /o r  any main  steam 
i s o l a t i n g  bypass v a l v e  n o t  f u l l y  c l o s e d .  

M o n i t o r  Recorders  a r e  n o t  r e q u i r e d  f o r  t h e  O p e r a b i l i t y  o f  t h e  m o n i t o r ,  
p r o v i d i n g  t h e  i n o p e r a b l e  r e c o r d e r  does n o t  cause t h e  m o n i t o r  t o  become 
i n o p e r a b l e  ( i  .e.,  feedback s i g n a l ) .  As l o n g  as t h e  m o n i t o r  has i n d i c a t i o n ,  
a1 arm capab i  1 i t y  ( i f  app l  i cab1 e) , p r o p e r  response  (based on s u r v e i  11 ance 
r e q u i r e m e n t s )  and i s o l a t i o n  f u n c t i o n  ( i f  app l  i c a b l  e) ,  t h e  l o s s  o f  t h e  
r e c o r d e r  does n o t  r e n d e r  t h e  m o n i t o r  i n o p e r a b l e .  

2(3)RT-7818 i s  n o t  equ ipped t o  m o n i t o r  p r o c e s s  f l o w .  I f  a n o t h e r  means o f  
c o n t i n u o u s l y  m o n i t o r i n g  p rocess  f l o w  i s  n o t  a v a i l a b l e ,  t h e n  comply w i t h  
A C T I O N  3 6 .  

Due t o  unequal  m i x i n g  i n  t h e  P l a n t  Vent S tack ,  b o t h  2RT-7865-1 and 
3RT-7865-1 a r e  r e q u i r e d  t o  be o p e r a b l e  when 2/3RT-7808 i s  i n o p e r a b l e .  

A C T I O N  35 - W i t h  t h e  number o f  channe ls  OPERABLE l e s s  t h a n  r e q u i r e d  b  t h e  Minimum 
Channels OPERABLE requ i remen t ,  t h e  c o n t e n t s  o f  t h e  t a n k ( s  f may be 
r e l e a s e d  t o  t h e  env i ronmen t  p r o v i d e d  t h a t  p r i o r  t o  i n i t i a t i n g  t h e  
re1 ease:  

a .  A t  l e a s t  two independent  samples o f  t h e  t a n k ' s  c o n t e n t s  a r e  
ana lyzed ,  and 

b.  A t  l e a s t  two t e c h n i c a l l y  qua1 i f i e d  members o f  t h e  F a c i l i t y  S t a f f  
i n d e p e n d e n t l y  v e r i f y  t h e  r e l e a s e  r a t e  c a l c u l a t i o n s  and d i s c h a r g e  
v a l  v e  1  i neup; 

O the rw ise ,  suspend r e l e a s e s  o f  r a d i o a c t i v e  e f f l u e n t s  v i a  t h i s  pathway. 

S0123-0DCM 
R e v i s i o n  0  
02-27-07 



TABLE 4-3 ( C o n t i  nued) 

TABLE NOTATION 

ACTION 36 - W i t h  t h e  number o f  channe ls  OPERABLE l e s s  t h a n  r e q u i r e d  by t h e  Minimum 
Channels OPERABLE r e q u i r e m e n t ,  e f f l u e n t  r e l e a s e s  v i a  t h i s  pathway may 
c o n t i n u e  p r o v i d e d :  

a,  The p rocess  f l o w  r a t e  i s  e s t i m a t e d  a t  l e a s t  once p e r  12 hours  
d u r i n g  a c t u a l  r e l e a s e s .  I n  a d d i t i o n ,  a  new f l o w  e s t i m a t e  s h a l l  
be made w i t h i n  1 hour  a f t e r  a  change t h a t  a f f e c t s  p rocess  f l o w  
has been comple ted.  System d e s i g n  c h a r a c t e r i s t i c s  may be used 

p rocess  f 1  ow, t o  e s t i m a t e  

b .  The p a r t i c u  
o r  v e r i f i e d  

ACTION 37 - W i t h  t h e  number o  
Channels OPERABLE 
c o n t i n u e  p r o v i d e d  
and t h e s e  samples 

l a t e  and i o d i n e  (P& I )  sample f l o w  r a t e  i s  e s t i m a t e d  
a t  l e a s t  once p e r  12 hours  d u r i n g  a c t u a l  r e l e a s e s .  

f channe ls  OPERABLE l e s s  t h a n  r e q u i r e d  by  t h e  Minimum 
r e q u i  rement,  e f f l  u e n t  r e 1  eases v i a  t h i  s  pathway may 
g r a b  samples a r e  t a k e n  a t  l e a s t  once p e r  12 hou rs  
a r e  ana lyzed  f o r  g r o s s  a c t i v i t y  w i t h i n  24 hou rs .  

ACTION 38 - W i t h  t h e  number o f  channe ls  OPERABLE l e s s  t h a n  r e q u i r e d  by  
Channels OPERABLE r e q u i r e m e n t ,  i m m e d i a t e l y  suspend PURGING 
r a d i o a c t i v e  e f f l u e n t s  v i a  t h i s  pathway. 

ACTION 40 - W i t h  t h e  number o f  channe ls  OPERABLE l e s s  t h a n  r e q u i r e d  by  
Channels OPERABLE r e q u i r e m e n t ,  e f f l u e n t  r e l e a s e s  v i a  t h e  e  
pathway may c o n t i n u e  p r o v i d e d  samples a r e  c o n t i n u o u s l y  c o l  
a u x i l i a r y  samp l i ng  equipment as r e q u i r e d  i n  T a b l e  2-1.  

t h e  Minimum 
o f  

t h e  Minimum 
f f e c t e d  
l e c t e d  w i t h  

ACTION 4 1  - W i t h  t h e  number o f  channe ls  OPERABLE l e s s  t h a n  r e q u i r e d  by t h e  Minimum 
Channels OPERABLE r e q u i r e m e n t ,  e f f l u e n t  r e l e a s e s  v i a  t h i s  pathway may 
c o n t i n u e  p r o v i d e d :  

a, The p rocess  f l o w  r a t e  i s  e s t i m a t e d  a t  l e a s t  once p e r  12 hou rs  
d u r i n g  t i m e s  o f  b u i l d i n g  o c c u p a t i o n .  System d e s i g n  
c h a r a c t e r i s t i c s  may be used t o  e s t i m a t e  f l o w .  

b .  The p a r t i c u l a t e  and i o d i n e  ( P & I )  sample f l o w  r a t e  i s  e s t i m a t e d  
a t  l e a s t  once p e r  12 hou rs  d u r i n g  t i m e s  o f  b u i l d i n g  o c c u p a t i o n .  

ACTION 42 - W i t h  t h e  number o f  channe ls  OPERABLE l e s s  t h a n  r e q u i r e d  by t h e  Minimum 
Channels OPERABLE requ i remen t ,  e f f l u e n t  r e l e a s e s  v i a  t h i s  pathway may 
c o n t i n u e  p r o v i d e d  t h e  m o n i t o r  i s  v e r i f i e d  o p e r a b l e  by p e r f o r m i n g  a  
channe l  check a t  l e a s t  once p e r  4 hours  d u r i n g  a c t u a l  r e l e a s e s .  
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TABLE 4-4 

RADIOACTIVE GASEOUS EFFLUENT MON ITORING INSTRUMENTATION SURVEI LLANCE REQU IREMENTS 

1. WASTE GAS HOLDUP SYSTEM 

a.  Nob le  Gas A c t i v i t y  M o n i t o r  - 
P r o v i d i n g  A1 arm and A u t o m a t i c  
T e r m i n a t i o n  o f  Re1 ease - 
2/3RT-7808, 3RT-7865-1 

b. Process  F low Ra te  M o n i t o r i n g  
D e v i c e  

2. CONDENSER EVACUATION SYSTEM 

a. Nob le  Gas A c t i v i t y  M o n i t o r  - 
2 (3) RT-7818, 2 (3) RT-7870- 1 

b.  I o d i n e  Sampler  
c .  P a r t i  c u l  a t e  Sarnpl e r  
d. A s s o c i a t e d  Sample F low 

Measu r i ng  Devi c e  
e. Process  F low Ra te  M o n i t o r i n g  

D e v i c e  ( 2  (3)RT-7870-1) 

CHANNEL MODE FOR W H I C H  
CHANNEL SOURCE CHANNELS FUNCTIONAL SURVEI LLANCE 

CHECK CHECK CALIBRATION TEST. I S  REQUIRED 
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TABLE 4-4 (Con t inued)  

RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS 
. 

CHANNEL MODE FOR WHICH 
CHANNEL SOURCE CHANNELS FUNCTIONAL SURVEILLANCE 

INSTRUMENT*"" CHECK CHECK CALIBRATION TEST I S  REQUIRED 

3. PLANTVENTSTACK 

a. Nob le  Gas A c t i v i t y  M o n i t o r  - 
2/3RT-7808, 2RT-7865-1, 
3RT-7865-1  

b .  I o d i n e  Sampler  
c. P a r t i  c u l  a t e  Sampl e r  

. d. A s s o c i a t e d  Sample F low 
Measu r i ng  D e v i c e  

e. P rocess  F l ow  Rate  M o n i t o r i n g  
Dev i  ce 

4. CONTAINMENT PURGE SYSTEM 

a.  Nob le  Gas A c t i v i t y  M o n i t o r  - 
P r o v i d i n g  A1 arm and Au toma t i  c 
T e r m i n a t i o n  o f  Re lease  - 
2 (3) RT-7828, 2 (3) RT-7865-1 

b. I o d i n e  Sampler  
c ,  P a r t i c u l a t e  Sampler  
d. P rocess  F low Rate M o n i t o r i n g  

Dev i  ce 
e. A s s o c i a t e d  Sampl e F l ow  

Measu r i ng  D e v i c e  
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E 
i2 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REOUIREMENTS 

INSTRUMENT*"" 

5. SOUTH YARD FACILITY (SYF) WORK AREA 

CHANNEL MODE FOR WHICH 
CHANNEL SOURCE CHANNELS FUNCTIONAL SURVEILLANCE 

CHECK CHECK CALIBRATION TEST I S  REQUIRED 

a.  I o d i n e  Sampler  W N A N A 
b.  P a r t i  c u l  a t e  Sampl e r  W N A N A 
c .  P rocess  F l ow  Rate  M o n i t o r i n g  

Dev i  ce 0 (5 )  N A R 
d. A s s o c i a t e d  Sample F low Measur ing  

Dev i ce D(5) N A R 

6. SOUTH YARD FACILITY (SY F) UECONTAMINAT ION U N I T  

a. I o d i n e  Sampler  W N A N A 
b .  P a r t i c u l a t e  Sarnpl e r  W N A N A 
c. Process F l o w  Ra te  Moni t o r i n y  

Dev i  ce D(6)  N A R 
d. A s s o c i a t e d  Sample F low Measur ing  

Dev i ce 0 (6 )  N A R 

NOTE: For  5 and 6, ECP 030100131 abandons t h e  MGP r a d i a t i o n  m o n i t o r s  and i n s t a l l s  f l o w  m e t e r s .  T h i s  s e c t i o n  
a p p l i e s  t o  t h e  f l o w  m e t e r s  and w i l l  t a k e  e f f e c t  when ECP t u r n o v e r  i s  comp le te .  
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TABLE 4-4  (Con t i nued )  

TABLE NOTATION 

A t  a l l  t i m e s .  

Modes 1 -4  w i t h  any ma in  steam i s o l a t i o n  v a l v e  and /o r  any main  steam 
i s o l a t i n g  bypass v a l v e  n o t  f u l l y  c l o s e d .  

M o n i t o r  Recorders  a r e  n o t  r e q u i r e d  f o r  t h e  O p e r a b i l i t y  o f  t h e  m o n i t o r ,  
p r o v i d i n g  t h e  i n o p e r a b l e  r e c o r d e r  does n o t  cause t h e  m o n i t o r  t o  become 
i n o p e r a b l e  ( i  .e . ,  feedback s i g n a l ) .  As  l o n g  as t h e  m o n i t o r  has i n d i c a t i o n ,  
a1 arm capab i  1  i t y  ( i f  app l  i cab1 e)  , p r o p e r  response  (based on s u r v e i  1  l a n c e  
r e q u i r e m e n t s )  and i s o l a t i o n  f u n c t i o n  ( i f  app l  i c a b l e )  , t h e  l o s s  o f  t h e  
r e c o r d e r  does n o t  r e n d e r  t h e  m o n i t o r  i n o p e r a b l e .  

The CHANNEL FUNCTIONAL TES 
p a t h  i s o l a t i o n  a c t u a t i o n  s  
Room a l a r m  a n n u n c i a t i o n  i f  

1. I n s t r u m e n t  i n d i c a t e s  
2 .  C i r c u i t  f a i l u r e .  

t Au tomat i c  pathway i s o l a t i  

s h a l l  a1 so demons t ra te  v e r i f i c a t i o n  o f  e f f l u e n t  
gna l  , a u t o m a t i c  pathway i s o l a t i o n t ,  and C o n t r o l  
any o f  t h e  f o l l o w i n g  c o n d i t i o n s  e x i s t :  

measured l e v e l  s above t h e  a1 a r m / t r i p  s e t p o i  n t .  

on i s  t e s t e d  on a  once p e r  r e f u e l i n g  i n t e r v a l .  

t The main  con ta inmen t  pu rge  i s o l a t i o n  v a l v e s  a r e  r e q u i r e d  t o  be t e s t e d  i n  
Mode 5 p r i o r  t o  p e r f o r m i n g  i n i t i a l  c o r e  a l t e r a t i o n s .  Containment pu rge  
v a l v e s  a r e  n o t  r e q u i r e d  t o  be t e s t e d  f o r  a u t o m a t i c  i s o l a t i o n  i n  t h e  even t  o f  
a m i d - c y c l e  ou tage.  

Down s c a l e  f a i l u r e  t e s t i n g  i s  bounded by a d m i n i s t r a t i v e  l i m i t a t i o n  on 
m o n i t o r  s e t p o i n t s  wh ich  ensure  m o n i t o r  a l a r m  and r e l e a s e  t e r m i n a t i o n  o c c u r  
p r i o r  t o  r e a c h i n g  t h e  l e v e l  o f  m o n i t o r  s a t u r a t i o n .  

I f  t h e  i n s t r u m e n t  c o n t r o l s  a r e  n o t  s e t  i n  t h e  o p e r a t e  mode, p rocedures  s h a l l  
c a l l  f o r  d e c l a r i n g  t h e  channel  i n o p e r a b l e .  

The CHANNEL FUNCTIONAL TEST s h a l l  a l s o  demons t ra te  t h a t  c o n t r o l  room a l a r m  
a n n u n c i a t i o n  o c c u r s  i f  any o f  t h e  f o l l o w i n g  c o n d i t i o n s  e x i s t :  

1. I n s t r u m e n t  i n d i c a t e s  measured l e v e l s  above t h e  a l a r m  s e t p o i n t .  
2 .  C i r c u i t  f a i l u r e .  

Down s c a l e  f a i l u r e  t e s t i n g  i s  bounded by  a d m i n i s t r a t i v e  l i m i t a t i o n  on 
m o n i t o r  s e t p o i n t s  wh ich  ensure  m o n i t o r  a l a r m  and r e l e a s e  t e r m i n a t i o n  occu r  
p r i o r  t o  r e a c h i n g  t h e  l e v e l  o f  m o n i t o r  s a t u r a t i o n .  

If t h e  i n s t r u m e n t  c o n t r o l s  a r e  n o t  s e t  i n  t h e  o p e r a t e  mode, p rocedures  s h a l l  
c a l l  f o r  d e c l a r i n g  t h e  channel  i n o p e r a b l e .  
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TABLE 4 -4  ( C o n t i  nued) 

TABLE NOTATION (Cont  i nued) 

The i n i t i a l  CHANNEL CALIBRATION s h a l l  be pe r fo rmed  u s i n g  one o r  more o f  t h e  
r e f e r e n c e  s t a n d a r d s  c e r t i f i e d  by t h e  N a t i o n a l  I n s t i t u t e  o f  S tandards  and 
Technology o r  u s i n g  s tanda rds  t h a t  have been o b t a i n e d  f r o m  s u p p l i e r s  t h a t  
p a r t i c i p a t e  i n  measurement assurance a c t i v i t i e s  w i t h  NIST. These s tanda rds  
s h a l l  p e r m i t  c a l i b r a t i n g  t h e  system o v e r  i t s  i n t e n d e d  range o f  energy  and 
measurement range .  Fo r  subsequent  CHANNEL CALIBRATIONS, sources  t h a t  have 
been r e l a t e d  t o  t h e  i n i t i a l  c a l i b r a t i o n  s h a l l  be used. 

P r i o r  t o  each r e l e a s e  and a t  l e a s t  once p e r  month.  

D a i l y  checks  o n l y  r e q u i r e d  d u r i n g  t i m e s  o f  b u i l d i n g  o c c u p a t i o n .  

CHANNEL CHECK r e q u i r e d  by  H e a l t h  Phys i cs  d a i l y  f o r  each day t h a t  t h e  CO, 
Decon tamina t i on  U n i t  i s  used.  
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4 . 3  O P E R A B I L I T Y  OF R A D I O A C T I V E  WASTE EQUIPMENT 

The f l o w  d i a g r a m s  defining t h e  t r e a t m e n t  p a t h s  and t h e  components o f  
t h e  r a d i o a c t i v e  l i q u i d ,  gaseous and solid waste management systems are 
shown in F i g u r e s  4-5  thru 4-7 .  
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F I G U R E  4 -5  SONGS R A D I O A C T I V E  L I Q U I D  WASTE TREATMENT SYSTEMS 
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FIGURE 4-6 SONGS RADIOACTIVE GASEOUS WASTE TREATMENT SYSTEMS 
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A 
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F IGURE 4-7 S O L I D  WASTE H A N D L I N G  

I i Spent Resin 1 from SRT t o  1 
Resin s l u i c e d  

Spent Resin 1 accumulated d i sposa l  
from IX t o  SRT , 1 i n  SRT " ' 1 c o n t a i n e r  and 

I / I ---A -_._ .. 
dewatered I 

.... 

- ....... 
. -. ..... i - F i l t e r  i 

eva lua ted  f o r  j A F i l t e r  removed i F i l t e r  s t o r e d  i n c i n e r a b i  l i  ty -  f P a r t i c u l a t e  
from i n - l i n e  'F! in  accumulat ion ' t- i f  i n c i n e r a b l e  ' 

Process  Fi 1  t e r s  I p o s i t i o n  : a r e a  on s i t e  : -shipped f o r  i 
. . o f f - s i t e  : 
L- ... . . . . . . .  -. ; i ncenera t i  on 

Low Level Dry - 
Active Waste 

P r o t e c t i v e  
Clothing 

: : Loaded i n t o  i i Transfe r red  t o  j 

-7 
M P H F  fo r  I s h i p p i n g  cask : 

f o r  t r a n s p o r t  f 
i n t e r i m  s t a g i n g  I 

I t o  b u r i a l  s i t e  

.. 
I -' 

.. --A- 

I f  no t  
j incenerab le ,  Waste shipped 

4 packaged i n  . . t o  b u r i a l  s i t e  
I drum 1 i n e r  f o r  . 
: disposa l  
-. -.. . , ..... -. .. 

. -. - --- 
Resu l t ing  

Wastes Waste placed i n  i I Waste shipped d i sposab le  
c o l l e c t e d  i n  : c a r g o  c o n t a i n e r  [ i t o  p rocessor  : , i waste packaged 
r e c e p t i c l e s  f o r  shipment t o  .-- f o r v o l u m e  i 

- I and shipped 
l o c a t e d  around I from processor  

t h e  p l a n t  p rocessor  ; 
- . . , - - !. 

I I t o  b u r i a l  s i t e  

....... - 
" 'I 

Waste s o r t e d  1 I 7 - 
f o r  packaging . 1 Hastes  packaged Uaste  shipped j - o n - s i t e  o r  and t r a n s f e r r e d  Y 

i t o  HPHF i i 
t o  b u r i a l  s i t e  

vendor 
p rocess ing  : 

........ - 
!. Clo th ing  packed 
j Clo th ing  bags i n  boxes and . 
j c o l l e c t e d  from , s h i p p e d t o  ' 

7 p o i n t s  around o f f - s i t e  1 
I p l a n t  : laundry j 
- .. - . . .  f a c i l i t y  

LEGEND : 
SRT: Spent  Resin Tank 
MPHF: M u l t i  Purpose Handling F a c i l i t y  
IX: Ion Exchanger 

I Clothing 
l aundered ,  

-. . 1 re tu rned  t o  

1 s i t e  and 
! res tocked  
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5 . 0  R A D I O L O G I C A L  ENVIRONMENTAL M O N I T O R I N G  

5.1 Moni t o r i n q  Proqram 

SPECIFICATION 

5 . 1 . 1  The r a d i o l  o g i  c a l  env i  ronmen ta l  moni t o r i  ng program s h a l l  be 
conducted as s p e c i f i e d  i n  Tab le  5-1.  The r e q u i r e m e n t s  a r e  
a p p l i c a b l e  a t  a l l  t i m e s .  

APPLICABIL ITY:  A t  a l l  t i m e s  

ACTION: 

a. Shou ld  t h e  r a d i o l  o g i  c a l  env i ronmen ta l  m o n i t o r i n g  program 
n o t  be conducted as s p e c i f i e d  i n  T a b l e  5-1, i n  l i e u  o f  any 
o t h e r  r e p o r t  r e q u i r e d  by T e c h n i c a l  S p e c i f i c a t i o n  S e c t i o n  
5 . 7 . 1  and LCS 5.0.104, p r e p a r e  and submi t  t o  t h e  
Commission, i n  t h e  Annual R a d i o l o  i c a l  Env i  ronmenta l  
O p e r a t i n g  Repor t  ( s e e  S e c t i o n  5 . 4  4 , a  d e s c r i p t i o n  o f  t h e  
reasons f o r  n o t  c o n d u c t i n g  t h e  program as r e q u i r e d  and t h e  
p l a n s  f o r  p r e v e n t i n g  a  r e c u r r e n c e .  

b .  Shou ld  t h e  l e v e l  o f  r a d i o a c t i v i t y  i n  an env i ronmen ta l  
samp l i ng  medium exceed t h e  r e p o r t i n g  l e v e l s  o f  T a b l e  5 - 2  
when averaged o v e r  any c a l e n d a r  q u a r t e r ,  i n  l i e u  o f  any 
o t h e r  r e p o r t  r e q u i  r e d  by T e c h n i c a l  S p e c i f i c a t i o n  S e c t i o n  
5 . 7 . 1  and LCS 5.0.104, p r e p a r e  and submi t  t o  t h e  
Commission, w i t h i n  30 days f r o m  t h e  end o f  t h e  a f f e c t e d  
c a l e n d a r  q u a r t e r  a  Repor t  p u r s u a n t  t o  10 CFR 50.73. When 
more t h a n  one o f  t h e  r a d i o n u c l i d e s  i n  Tab le  5 - 2  a r e  
d e t e c t e d  i n  t h e  samp l i ng  medium, t h i s  r e p o r t  s h a l l  be 
s u b m i t t e d  i f :  

c o n c e n t r a t i o n  (1) + c o n c e n t r a t i o n  ( 2 )  + . . .> - 1.0 
l i m i t  l e v e l  ( I )  l i m i t  l e v e l  ( 2 )  

c .  When r a d i o n u c l i d e s  o t h e r  t h a n  t h o s e  i n  T a b l e  5-2 a r e  
d e t e c t e d  and a r e  t h e  r e s u l t  o f  p l a n t  e f f l u e n t s ,  t h i s  
r e p o r t  s h a l l  be s u b m i t t e d  i f  t h e  p o t e n t i a l  annual  dose t o  
an i n d i v i d u a l  i s  equa l  t o  o r  g r e a t e r  t h a n  t h e  c a l e n d a r  
y e a r  l i m i t s  o f  S p e c i f i c a t i o n ( s )  1.2.1, 2 . 2 . 1  o r  2 .3 .1 ,  as 
a p p r o p r i a t e .  T h i s  r e p o r t  i s  n o t  r e q u i r e d  i f  t h e  measured 
l e v e l  o f  r a d i o a c t i v i t y  was n o t  t h e  r e s u l t  o f  p l a n t  
e f f l u e n t s ;  however, i n  such an event ,  t h e  c o n d i t i o n  s h a l l  
be  r e p o r t e d  and d e s c r i b e d  i n  t h e  Annual R a d i o l o g i c a l  
Env i  ronmenta l  O p e r a t i n g  Repor t  (see S e c t i o n  5 . 4 ) .  
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5.0  R A D I O L O G I C A L  E N V I R O N M E N T A L  M O N I T O R I N G  (Con t i nued )  

ACTION : ( C o n t i  nued) 

d .  W i t h  f r e s h  l e a f y  v e g e t a b l e  samples o r  f l e s h y  v e g e t a b l e  
samples unava i  ] a b l e  f r o m  one o r  more o f  t h e  sample 
l o c a t i o n s  r e q u i r e d  by Tab le  5-1,  i d e n t i f y  s p e c i f i c  
l o c a t i o n s  f o r  o b t a i n i n g  rep lacemen t  samples and add them 
w i t h i n  30 days t o  t h e  R a d i o l o g i c a l  Env i ronmen ta l  
M o n i t o r i n g  Program g i v e n  i n  t h e  ODCM. The s p e c i f i c  
l o c a t i o n s  f r o m  wh ich  samples were u n a v a i l a b l e  may t h e n  be 
d e l e t e d  f r o m  t h e  m o n i t o r i n g  program. Pursuant  t o  
Techn ica l  S p e c i f i c a t i o n  5.7.1, submi t  i n  t h e  n e x t  Annual 
R a d i o a c t i v e  E f f l u e n t  Re lease Repor t  documen ta t i on  f o r  a  
change i n  the ODCM i n c l u d i n g  a r e v i s e d  f i g u r e ( s )  and t a b l e  
f o r  t h e  ODCM r e f l e c t i n g  t h e  new l o c a t i o n ( s )  w i t h  
s u p p o r t i n g  i n f o r m a t i o n  i d e n t i f y i n g  t h e  cause o f  t h e  
u n a v a i l a b i l i t y  o f  samples and j u s t i f y i n g  t h e  s e l e c t i o n  o f  
t h e  new 1  o c a t  i on ( s )  f o r  o b t a i n i n g  samples.  

SURVEI LLANCE REQUIREMENTS 

.1 The r a d i o l o g i c a l  e n v i r o n m e n t a l  m o n i t o r i n g  samples s h a l l  be 
c o l l e c t e d  p u r s u a n t  t o  T a b l e  5 -1  f r o m  t h e  l o c a t i o n s  g i v e n  i n  
T a b l e  5 -4  and F i g u r e s  5 -1  t h r o u g h  5 - 5  and s h a l l  be ana lyzed  
p u r s u a n t  t o  t h e  r e q u i r e m e n t s  of Tab les  5 -1  and 5-3. 
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Exposure Pathway 
and /o r  Sampl e  

1. AIRBORNE 
Radi oi odi ne 
and 
P a r t  i  cul a t e s  

2 .  DIRECT 
RADIATIONe 

TABLE 5-1 

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

Number o f  Sampl e s  
and Sampl e  Locat i  onsa 

Samples from a t  l e a s - t  5 l o c a t i o n s  

3 samples from o f f s i t e  l o c a t i o n s  
( i n  d i f f e r e n t  s e c t o r s )  of  t h e  
h i g h e s t  c a l c u l a t e d  annual a v e r a g e  
ground l e v e l  D/Q. 

1 sample from t h e  v i c i n i t y  of a  
community having t h e  h i g h e s t  
c a l  cul a t e d  annual ave rage  ground- 
1  eve1 D / Q -  

1 sample from a  c o n t r o l  l o c a t i o n  
15-30 km (10-20 m i l e s )  d i s t a n t  
and i n  t h e  l e a s t  p r e v a l e n t  wind 
d i  r e c t i o n C  

A t  1  e a s t  30 l o c a t i o n s  i n c l u d i n g  
an i n n e r  r i n g  of s t a t i o n s  i n  t h e  
gene ra l  a r e a  o f  t h e  s i t e  boundary 
and an o u t e r  r i n g  approximate ly  
i n  t h e  4 t o  5 m i l e  range from t h e  
s i t e  w i th  a  s t a t i o n  i n  each 
s e c t o r  of  each r i n g .  The b a l a n c e  
of  t h e  s t a t i o n s  i s  i n  s p e c i a l  
i n t e r e s t  a r e a s  such a s  popul a t i  on 
c e n t e r s ,  nearby  r e s i d e n c e s ,  
s c h o o l s ,  and i n  2 o r  3 a r e a s  t o  
s e r v e  a s  c o n t r o l  s t a t i o n s .  

Sampl ing  and 
Coll e c t i  on Frequencva Type and Frequency of Analvses 

Continuous o p e r a t i o n  of Radio iodine  c a r t r i d g e .  Analyze 
sampler  wi th  sample a t  l e a s t  once p e r  7 days  f o r  
c o l l  e c t i o n  a s  r e q u i r e d  1-131. P a r t i c u i  a t e  sampler .  
by d u s t  l o a d i n g ,  b u t  aQ Analyze f o r  g r o s s  b e t a  
1 e a s t  once p e r  7 days .  r a d i o a c t i v i t y  3 24 hours  

fo l l owing  f i l t e r  change .  
Perform gamma i  s o t o p i  ? a n a l  y s i  s  
on each sample when g r o s s  b e t a  
a c t i v i t y  i s  > 10 t i m e s  t h e  
y e a r l y  mean of  c o n t r o l  samples .  
Perform gamma i s o t o p i c  a n a l y s i s  
on composi te  (by l o c a t i o n )  
sample a t  1  e a s t  once  p e r  
92 days .  

A t  l e a s t  once p e r  Gamma dose .  A t  l e a s t  once p e r  
9 2  days ,  92 days .  
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TABLE 5 - 1  (Continued) 

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM 

Exposure Pathway Number of  Samples Sampl i ng and 
and/or  Sampl e and Sampl e  Locat i onsa C o l l e c t i o n  F r e q u e n c y V v ~ e  and Frequency of  Analyses 

3. WATERBORNE 
a .  Ocean 4 1 o c a t i o n s  

b .  Drinkingg 2 l o c a t i o n s  

c .  Sediment 4 l o c a t i o n s  
from 
Shore1 i  ne 

d. Ocean 5 1 o c a t i o n s  
Bottom 
Sediments  

A t  l e a s t  once pe r  Gamma i s o t o p i c  a n a l y s i s  of each 
month and composi t e d f  monthly sample.  T r i t i u m  a n a l y s i s  
q u a r t e r 1  y of composi te  sample a t  l e a s t  once 

pe r  92 days .  

Monthly a t  each Gamma i s o t o p i c  and t r i t i u m  
1 o c a t i o n .  ana lyses  of each  sample.  

e a s t  once p e r  Gamma i  s o t o p i  c anal  y s i  s of each  
184 days .  sampl e .  

eas.t  once  pe r  Gamma i s o t o p i c  a n a l y s i s  of  each  . 
days .  sampl e .  
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T A B L E  5-1 (Continued) 

RADIOLOGICAL ENVIRONMENTAL .MONITORING PROGRAM 

Exposure Pathway Number of Sampl es Sampling and 
and/or S a m ~ l  e and Sampl e Locationsa Col 1 e c t i  on Frequencya Type and Frequency o f  Analyses 

4 .  INGESTION 
a. Nonmigratory 3 1 ocat i  ons 

Mari ne 
Animals 

b ,  Local Crops 2 locat ions 

One sample in season, Gamma isotopic  ana lys is  on 
o r  a t  l e a s t  once per ed ib le  port ions.  
184 days i f  not 
seasonal . One sample 
o f  each of t he  follow- 
ing species: 
1 .  Fish-2 adul t  species 

such as  perch or  
sheephead. 

2 .  Crustaceae-such as 
crab o r  1 obster .  

3.  Mollusks-such as 
1 impets, seahares or  
cl arns . 

Representative Gamma isotopic  ana lys is  on ed ib le  
vegetables,  normal l y  portions semiannually and 1-131 
1 leafy  and 1 fleshy anal ysi s f o r  1 eafy crops. 
co l l  ected a t  harvest 
time. A t  l e a s t  2 
vegetables col 1 ected 
semi annual ly from 
each 1 ocat i  on. 
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Sarnpl e  1 ocat ions  a r e  ind ica ted  on Figures 

T A B L E  5-1 (Continued) 

TABLE NOTATION 

Gamma i so top i c  ana ly s i s  means the  i d e n t i f  
be a t t r i b u t a b l e  t o  t h e  e f f l u e n t s  from t h e  

5-1 through 5-5. 

i c a t i o n  and quantif  
f a c i l i t y .  

i ca t ion  of gamma-emi t t i  ng radi onucl ides  t h a t  may 

The purpose of t h i s  sample i s  t o  obtain  background information.  I f  i t  i s  not p r ac t i c a l  t o  e s t a b l i s h  control  
loca t ions  in accordance with the  d i s tance  and wind d i r ec t i on  c r i t e r i a ,  o ther  s i t e s  which provide va l i d  
background data  may be subs t i t u t ed .  

Canis ters  f o r  t he  c o l l e c t i o n  of rad io iod ine  in  air a r e  sub jec t  t o  channeling. These devices should be 
ca r e fu l l y  checked before  operation i n  t h e  f i e l d  or several  should be mounted i n  s e r i e s  t o  prevent l o s s  of 
iodine.  

, 
Regulatory Guide 4 - 1 3  provides minimum acceptable  performance c r i t e r i a  f o r  thermoluminescence dosimetry ( T L D )  
systems used f o r  environmental monitoring. One o r  more instruments,  such as a  pressur ized ion chamber, f o r  
measuring and recording dose r a t e  cont inuously  may be used in  place o f ,  or in addi t ion t o ,  i n t eg r a t i ng  
dosimeters.  For t h e  purpose of t h i s  t a b l e ,  a  therrnoluminescent dosimeter may be considered t o  be one phosphor 
and two o r  more phosphors in a  packet may be considered as two o r  more dosimeters.  Film badges should not be 
used f o r  measuring di r e c t  r ad i a t i on .  

Composite samples should be co l lec ted  w i t h  equipment ( o r  equivalent)  which i s  capable of c o l l e c t i n g  an a l i quo t  
a t  time i n t e r v a l s  which a r e  very sho r t  ( e . g . ,  hourly) r e l a t i v e  t o  t he  compositing period ( e .g . ,  monthly).  

No drinking water pathway e x i s t s  a t  SONGS. 
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TABLE 5-2 

REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAL SAMPLES 

Repor t i  ng Level s 

A i r b o r n e  
P a r t i  cul  a t e  

Water o r  Gases Mar ine  An ima ls  L o c a l  Crops 
A n a l y s i s  ( p C i / l )  (pC i  /m3) (pCi /Kg, wet) (pCi /Kg, wet) 

H-3 2 x 

(a' F o r  d r i n k i n g  wa te r  samples. T h i s  i s  40 CFR P a r t  141 value.  I f  no d r i n k i n g  water  pathway e x i s t s ,  a 
v a l u e  o f  30,000 p C i / l  may be used. 

( b )  I f  no d r i n k i n g  water  pathway e x i s t s ,  a v a l u e  o f  20 p C i / l  may be used. 
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T A B L E  5 - 3  

D E T E C T I O N  C A P A B I L I T I E S  FOR ENVIRONMENTAL SAMPLE A N A L Y S I S c  

MAXIMUM VALUES FOR T H E  LOWER L I M I T S  O F  D E T E C T I O N  ( L L D ) a  

A i  rborne 
P a r t i  cul a t e  

Water or  G a s e s  Marine A n i m a l s  ~ o c a l '  C r o p s  Sed imen t  
A n a l y s i s  ( p c i  /I) ( P C ~  /m3) (pCi / K g ,  w e t )  (pCi/Kg, w e t )  (pCi/Kg, d r y )  

gross b e t a  4 1 x lo -2  

5 0 1 2 3 - O D C M  
Revision 0 
02-27-07 



TABLE 5 -3  (Con t i nued )  

TABLE NOTATION 

The LLD i s  t h e  s m a l l e s t  c o n c e n t r a t i o n  o f  r a d i o a c t i v e  m a t e r i a l  i n  a  sample 
t h a t  w i l l  be d e t e c t e d  w i t h  95% p r o b a b i l i t y  w i t h  5% p r o b a b i l i t y  o f  f a l s e l y  
c o n c l u d i n g  t h a t  a b l a n k  o b s e r v a t i o n  r e p r e s e n t s  a " r e a l "  s i g n a l ,  

For  a p a r t i c u l a r  measurement sys tem (wh ich  may i n c l u d e  r a d i o c h e m i c a l  
s e p a r a t i o n )  : 

4 .66  5 ,  
LLD = -- 

E V - 2 . 2 2  x 10' a Y exp ( - ~ t )  

where: 
LLD i s  t h e  " a  p r i o r i "  l o w e r  1  i m i  t o f  d e t e c t i o n  as d e f i n e d  above (as  
m i  c r o c u r i  e  p e r  u n i t  mass o r  v o l  ume) , 

s, i s  t h e  s t a n d a r d  d e v i a t i o n  o f  t h e  background c o u n t i n g  r a t e  o r  o f  
t h e  c o u n t i n g  r a t e  o f  a  b l a n k  sample as a p p r o p r i a t e  (as  coun ts  p e r  
m i n u t e )  , 

E i s  t h e  c o u n t i n g  e f f i c i e n c y  (as  coun ts  p e r  t r a n s f o r m a t i o n ) ,  

V i s  t h e  sample s i z e  ( i n  u n i t s  o f  mass o r  volume),  

2 .22  x l o 6  i s  t h e  number o f  t r a n s f o r m a t i o n s  p e r  m i n u t e  p e r  
m i  c r o c u r i  e, 

Y i s  t h e  f r a c t i o n a l  r a d i o c h e m i c a l  y i e l d  (when a p p l i c a b l e ) ,  

h i s  t h e  r a d i o a c t i v e  decay c o n s t a n t  f o r  t h e  p a r t i c u l a r  
r a d i o n u c l i d e ,  and 

at i s  t h e  e lapsed  t i m e  between m i d p o i n t  o f  sample c o l l e c t i o n  o r  end 
o f  t h e  c o l l e c t i o n  p e r i o d  and t i m e  o f  c o u n t i n g  ( f o r  env i ronmen ta l  
samples, n o t  p l a n t  e f f l u e n t s  ) .  

The v a l u e  o f  s, used i n  t h e  c a l c u l a t i o n  o f  t h e  LLD f o r  a  d e t e c t i o n  system 
s h a l l  be  based on t h e  a c t u a l  obse rved  v a r i a n c e  o f  t h e  background c o u n t i n g  
r a t e  o r  o f  t h e  c o u n t i n g  r a t e  o f  t h e  b l a n k  samples (as  a p p r o p r i a t e )  r a t h e r  
t h a n  on an u n v e r i f i e d  t h e o r e t i c a l l y  p r e d i c t e d  v a r i a n c e .  I n  c a l c u l a t i n g  t h e  
LLD f o r  a  r a d i o n u c l i d e  de te rm ined  by gamma-ray s p e c t r o m e t r y ,  t h e  background 
s h a l l  i n c l u d e  t h e  t y p i c a l  c o n t r i b u t i o n s  o f  o t h e r  r a d i o n u c l i d e s  n o r m a l l y  
p r e s e n t  i n  t h e  samples (e .g . ,  p o t a s s i  urn-40 i n  m i  1  k samples)  . T y p i c a l  v a l u e s  
o f  E,V,Y and nt s h a l l  be used i n  t h e  c a l c u l a t i o n s .  

I t  s h o u l d  be r e c o g n i z e d  t h a t  t h e  LLD i s  d e f i n e d  as an q p r i o r i  ( b e f o r e  t h e  
f a c t )  l i m i t  r e p r e s e n t i n g  t h e  c a p a b i l i t y  o f  t h e  measurement system and n o t  as 
a p o s t e r i o r i  ( a f t e r  t h e  f a c t )  l i m i t  f o r  a  p a r t i c u l a r  measurement." - 

* t o r  a  more comp le te  d i s c u s s i o n  o f  t h e  LLD, and o t h e r  d e t e c t i o n  l i m i t s ,  see 
t h e  f o l l o w i n g :  

(1) HASL Procedures Manual , HASL-300 ( r e v i s e d  annual  l y )  . 
( 2 )  C u r r i e ,  L. A . ,  " L i m i t s  f o r  Q u a l i t a t i v e  D e t e c t i o n  and Q u a n t i t a t i v e  

D e t e r m i n a t i o n  - A p p l i c a t i o n  t o  Rad iochemis t r y "  A n a l .  Chem. 40, 586-93 
(1968). 
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TABLE 5 -3  ( C o n t i n u e d )  

TABLE NOTATION 

I f  no d r i n k i n g  w a t e r  pa thway  e x i s t s ,  a v a l u e  o f  3000 p C i / l  may be  used .  

O t h e r  peaks  w h i c h  are m e a s u r a b l e  and i d e n t i f i a b l e ,  t o g e t h e r  w i t h  t h e  
r a d i o n u c l i d e s  i n  T a b l e  5-3,  s h a l l  be i d e n t i f i e d  and r e p o r t e d .  

I f  no d r i n k i n g  w a t e r  pa thway  e x i s t s ,  a v a l u e  o f  15 p C i / l  may be used .  
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5.0 R A D I O L O G I C A L  ENVIRONMENTAL M O N I T O R I N G  (Cont  i nued) 

5 .2  LAND USE CENSUS 

SPEC1 FICATION 

5 . 2 . 1  A l a n d  use census s h a l l  be conducted and s h a l l  i d e n t i f y  t h e  
l o c a t i o n  o f  t h e  n e a r e s t  m i l k  an ima l ,  t h e  n e a r e s t  r e s i d e n c e  
and t h e  n e a r e s t  garden* o f  g r e a t e r  t h a n  500 square  f e e t  
p r o d u c i n g  f r e s h  l e a f y  v e g e t a b l e s  i n  each o f  t h e  16 
m e t e o r o l o g i c a l  s e c t o r s  w i t h i n  a  d i s t a n c e  o f  f i v e  m i l e s .  

APPLICABILITY: A t  a1 1  t i m e s  

ACTION: 

a .  W i t h  t h e  1  and use census i d e n t i f y i n g  a l o c a t i o n ( s )  t h a t  
y i e l d s  a c a l c u l a t e d  dose o r  dose commitment g r e a t e r  t h a n  
t h e  v a l u e s  c u r r e n t l y  b e i n g  c a l c u l a t e d  i n  S p e c i f i c a t i o n  
2.3.1,  p u r s u a n t  t o  T e c h n i c a l  S p e c i f i c a t i o n  5.7.1,  i d e n t i f y  
t h e  new l o c a t i o n s  i n  t h e  n e x t  Annual R a d i o a c t i v e  E f f l u e n t  
Re? ease Repor t .  

b .  W i t h  t h e  l a n d  use census i d e n t i f y i n g  a  l o c a t i o n ( s )  t h a t  
y i e l d s  a  c a l c u l a t e d  dose o r  dose commitment ( v i a  t h e  same 
exposu re  pathway) 20 p e r c e n t  g r e a t e r  t h a n  a t  a l o c a t i o n  
f r o m  wh ich  samples a r e  c u r r e n t l y  b e i n g  o b t a i n e d  i n  
accordance w i t h  S p e c i f i c a t i o n  5.1,  add t h e  new l o c a t i o n  
w i t h i n  30 days t o  t h e  R a d i o l o g i c a l  Env i ronmenta l  M o n i t o r i n g  
Program g i v e n  i n  t h e  ODCM. The samp l i ng  l o c a t i o n ( s ) ,  
e x c l u d i n g  t h e  c o n t r o l  s t a t i o n  l o c a t i o n ,  h a v i n g  t h e  l o w e s t  
c a l c u l a t e d  dose o r  dose commitment ( s )  v i a  t h e  same exposure  
pathway, may be d e l e t e d  f r o m  t h i s  m o n i t o r i n g  program a f t e r  
Oc tobe r  31, o f  t h e  y e a r  i n  wh ich  t h i s  Land Use Census was 
conducted.  Pursuant  t o  T e c h n i c a l  S p e c i f i c a t i o n  5 . 7 + 1 ,  
submi t  i n  t h e  n e x t  Annual R a d i o a c t i v e  E f f l u e n t  Re lease 
Repor t  documen ta t i on  f o r  a  change i n  t h e  ODCM i n c l u d i n g  a 
r e v i s e d  f i g u r e ( s )  and t a b l e ( s )  f o r  t h e  ODCM r e f l e c t i n g  t h e  
new l o c a t i o n  ( s )  w i t h  i n f o r m a t i o n  s u p p o r t i n g  t h e  change i n  
sampl i ng 1 o c a t i  ons . 

SURVEILLANCE REQUIREMENTS 

.1 The l a n d  use census s h a l l  be conducted a t  l e a s t  once p e r  12 months 
between t h e  d a t e s  o f  June 1 and Oc tobe r  1 u s i n g  t h a t  i n f o r m a t i o n  
wh ich  w i l l  p r o v i d e  t h e  b e s t  r e s u l t s ,  such as by a  d o o r - t o - d o o r  
survey ,  a e r i a l  survey ,  o r  by  c o n s u l t i n g  l o c a l  a g r i c u l t u r e  
a u t h o r i t i e s .  

*Broad l e a f  v e g e t a t i o n  samp l i ng  may be per formed a t  t h e  s i t e  boundary i n  t h e  
d i r e c t i o n  s e c t o r  w i t h  t h e  h i g h e s t  D/Q i n  l i e u  o f  t h e  garden census. 
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5 . 0  RADIOLOGICAL ENVIRONMENTAL M O N I T O R I N G  (Cont  i nued) 

5.3 INTERLABORATORY COMPARISON PROGRAM 

SPEC1 FICATION 

5 . 3 . 1  Analyses s h a l l  be  pe r fo rmed  on r a d i o a c t i v e  m a t e r i a l s  
s u p p l i e d  as  p a r t  o f  an I n t e r l a b o r a t o r y  Comparison Program 
t h a t  comp l i es  w i t h  R e g u l a t o r y  Gu ide 4 . 1 5 .  

APPLICABILITY: A t  a l l  times 

ACTION: 

a .  W i t h  ana l yses  n o t  b e i n g  pe r fo rmed  as r e q u i r e d  above, 
t h e  c o r r e c t i v e  a c t i o n s  t a k e n  t o  p r e v e n t  a  r e c u r r e n c e  
Commission i n  t h e  Annual Radio1 o g i c a l  Env i ronmenta l  
O p e r a t i n g  Repor t .  

SURVEILLANCE REQUIREMENTS 

.1 A summary o f  the r e s u l t s  o b t a i n e d  as p a r t  o f  t h e  above r e q u i  
I n t e r l a b o r a t o r y  Comparison Program and i n  accordance w i t h  Se 
5.4.1 o f  t h i s  document s h a l l  be i n c l u d e d  i n  t h e  Annual R a d i o l o g i c a l  
Envi  ronmenta l  O p e r a t i n g  Repor t  ( s e e  Sect  i o n  5 .4 ) .  

r e p o r t  
t o  t h e  

r e d  
c t i o n  
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5.0  R A D I O L O G I C A L  ENVIRONMENTAL M O N I T O R I N G  (Cont  i nued) 

5 . 4  ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT* 

5 .4 .1  The annual  r a d i o l o g i c a l  env i ronmen ta l  o p e r a t i n g  r e p o r t s  
s h a l l  i n c l u d e  summaries, i n t e r p r e t a t i o n s ,  and an a n a l y s i s  
o f  t r e n d s  of t h e  r e s u l t s  o f  t h e  r a d i o l o g i c a l  env i ronmen ta l  
s u r v e i  11 ance a c t i v i t i e s  f o r  t h e  r e p o r t  p e r i o d ,  i n c l u d i n g  a  
compar ison w i t h  p r e o p e r a t i o n a l  s t u d i e s ,  o p e r a t i o n a l  
c o n t r o l  s  (as  a p p r o p r i  a t e )  , and p r e v i  ous e n v i  ronmenta l  
s u r v e i l l a n c e  r e p o r t s  and an assessment o f  t h e  observed 
impac ts  o f  t h e  p l a n t  o p e r a t i o n  on t h e  env i ronmen t .  The 
r e p o r t s  s h a l l  a l s o  i n c l u d e  t h e  r e s u l t s  o f  l a n d  use censuses 
r e q u i r e d  by S e c t i o n  5 . 2 .  I f  h a r m f u l  e f f e c t s  o r  ev idence  o f  
i r r e v e r s i b l e  damage a r e  d e t e c t e d  by t h e  m o n i t o r i n g ,  t h e  
r e p o r t  s h a l l  p r o v i d e  an a n a l y s i s  o f  t h e  p rob lem and a 
p lanned  cou rse  o f  a c t i o n  t o  a l l e v i a t e  t h e  prob lem.  

The annual  r a d i o l o g i c a l  env i ronmen ta l  o p e r a t i n g  r e p o r t s  
s h a l l  i n c l u d e  summarized and t a b u l a t e d  r e s u l t s  i n  t h e  
R a d i o l o g i c a l  Assessment Branch Techn ica l  P o s i t i o n ,  
R e v i s i o n  1, November 1979 o f  a l l  r a d i o l o g i c a l  env i ronmen ta l  
samples t a k e n  d u r i n g  t h e  r e p o r t  p e r i o d .  I n  t h e  even t  t h a t  
some r e s u l t s  a r e  n o t  a v a i l a b l e  f o r  i n c l u s i o n  w i t h  t h e  
r e p o r t ,  t h e  r e p o r t  s h a l l  be s u b m i t t e d  n o t i n g  and e x p l a i n i n g  
t h e  reasons f o r  t h e  m i s s i n g  r e s u l t s .  The m i s s i n g  d a t a  
s h a l l  be s u b m i t t e d  as soon as p o s s i b l e  i n  a  supp lementary  
r e p o r t .  

The r e p o r t s  s h a l l  a l s o  i n c l u d e  t h e  f o l l o w i n g :  a  summary 
d e s c r i p t i o n  o f  t h e  r a d i o l o g i c a l  env i ronmen ta l  m o n i t o r i n g  
program; a  map o f  a l l  samp l i ng  l o c a t i o n s  keyed t o  a  t a b l e  
g i v i n g  d i s t a n c e s  and d i r e c t i o n s  f r o m  t h e  m i d - p o i n t  o f  
r e a c t o r  U n i t s  2 and 3; and t h e  r e s u l t s  o f  l i c e n s e e  
p a r t i c i p a t i o n  i n  t h e  I n t e r l a b o r a t o r y  Comparison Program, 
r e q u i r e d  by S e c t i o n  5 . 3 .  

* A  s i n g l e  s u b m i t t a l  may be made f o r  a  m u l t i p l e  u n i t  s t a t i o n ,  combin ing  t h o s e  
s e c t i o n s  t h a t  a r e  common t o  a l l  u n i t s  a t  t h e  s t a t i o n .  
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5.0 RADIOLOGICAL ENVIRONMENTAL MONITORING (Cont  i nued) 

5.5 SAMPLE LOCATIONS 

The R a d i o l o g i c a l  Env i ronmen ta l  M o n i t o r i n g  Sample L o c a t i o n s  a r e  
i d e n t i f i e d  i n  F i g u r e s  5 - 1  t h r o u g h  5 - 5 .  These sample l o c a t i o n s  a r e  
d e s c r i b e d  i n  T a b l e  5 -4  and i n d i c a t e  t h e  d i s t a n c e  i n  m i l e s  and t h e  
d i r e c t i o n ,  de te rm ined  from degrees t r u e  n o r t h ,  f rom t h e  c e n t e r  o f  t h e  
U n i t s  2 and 3 b u i l d i n g  complex.  Tab le  5-6 g i v e s  t h e  s e c t o r  and 
d i r e c t i o n  d e s i g n a t i o n  f o r  t h e  Rad io1  o g i  c a l  Env i ronmen ta l  M o n i t o r i n g  
Sample L o c a t i o n  on Map, F i g u r e s  5 -1  t h r o u g h  5-5. 
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TABLE 5-4 

RADIOLOGICAL ENVIRONMENTAL MONITORING SAMPLE LOCATIONS 

DISTANCE* 
TYPE OF SAMPLE AND SAMPLING LOCATIONk** (mi 1  es)  DIRECTION* 

D i r e c t  Rad ia t ion  

1 C i t y  o f  San Clemente (Former SDG&E O f f i c e s )  

2 Camp San Mateo (MCB, Camp F e n d l e t o n )  

3 Camp San Ono f re  (MCB, Camp Pend le ton )  

4 Camp Horno (MCB, Camp Pend le ton )  

6 O l d  Route  201 (Eas t -Sou theas t )  

8 Noncommissioned O f f i c e r s '  Beach C lub  

10 B l u f f  ( A d j a c e n t  t o  PIC #1) 

11 Former V i s i t o r s '  Cen te r  

12 South  Edge o f  S w i t c h y a r d  

13 Sou theas t  S i t e  boundary ( B l u f f )  

15 Sou theas t  S i t e  Boundary ( O f f i c e  Bu i  1 d i n g )  

16 East  Sou theas t  S i t e  Boundary 

17 T r a n s i t  Dose 

18 T r a n s i t  Dose 

19 San Clemente H igh lands  

22 Former U . S .  Coast Guard S t a t i o n  - San Mateo P o i n t  

23 SDG&E S e r v i c e  Cen te r  Yard 

NW 

N 

N E 

E 

ES E 

N W 

WNW 

N W 

E 

ESE 

SSE 

ES E 
- 

- 

NNW 

WNW 

NW 

* D i s t a n c e  ( m i l e s )  and D i r e c t i o n  ( s e c t o r )  a r e  measured r e l a t i v e  t o  U n i t s  2 and 
3 m i d p o i n t .  D i r e c t i o n  i s  d e t e r m i n e d  from degrees t r u e  n o r t h .  

** D i s t a n c e s  a r e  w i t h i n  t h e  U n i t s  2 and 3 S i t e  Boundary (0 .4  m i l e  i n  a l l  
s e c t o r s )  and n o t  r e q u i r e d  by T e c h n i c a l  S p e c i f i c a t i o n .  

* **  MCB - M a r i n e  Corps Base P I C  - P r e s s u r i z e d  I o n  Chamber 
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TABLE 5 - 4  

R A D I O L O G I C A L  ENVIRONMENTAL M O N I T O R I N G  SAMPLE LOCATIONS 

DISTANCE* 
TYPE OF SAMPLE AND SAMPLING LOCATION*" "  ( m i  1  es)  DIRECTION* 

D i r e c t  R a d i a t i o n  (Con t i nued )  

3 1  Auro ra  Park-Mi  s s i o n  V i e j o  18 .6  NNW 

33 Camp Ta lega (MCB, Camp P e n d l e t o n )  5.7 N 

34 San Ono f re  School (MCB, Camp Pend le ton )  1 .9  NW 

35 Range 312 (MCB, Camp Pend le ton )  4.7 NNE 

36  Range 208C (MCB, Camp Pend le ton )  4.2 N E 

38 San O n o f r e  S t a t e  Beach Park  3 . 3  S E  

40 SCE T r a i n i n g  C e n t e r  - Mesa ( A d j a c e n t  t o  PIC #3)  0.7 NNW 

4 1  O l d  Route 101  - East  0.3** E 
44 F a l l b r o o k  F i r e  S t a t i o n  17.7 E 

46 San O n o f r e  S t a t e  Beach P a r k  0.9 S E 

47 Camp Las F l o r e s  (MCB, Camp Pend le ton )  8 . 6  S E 

* D i s t a n c e  ( m i l e s )  and D i r e c t i o n  ( s e c t o r )  a r e  measured r e l a t i v e  t o  Un 
3 m i d p o i n t .  D i r e c t i o n  i s  de te rm ined  f rom degrees t r u e  n o r t h .  

** D i s t a n c e s  a r e  w i t h i n  t h e  U n i t s  2 and 3 S i t e  Boundary (0.4 m i l e  i n  a  
s e c t o r s )  and n o t  r e q u i r e d  by T e c h n i c a l  S p e c i f i c a t i o n .  

x * *  MCB - Mar ine  Corps Base P I C  - P r e s s u r i z e d  I o n  Chamber 

i t s  2 and 

11 
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T A B L E  5 -4  

R A D I O L O G I C A L  ENVIRONMENTAL M O N I T O R I N G  SAMPLE L O C A T I O N S  

DISTANCE* 
TYPE OF SAMPLE AND SAMPLING LOCATION*** (mi 1 e s )  DIRECTION* 

D i r e c t  R a d i a t i o n  (Con t i nued )  

49 Camp Chappo (MCB, Camp P e n d l e t o n )  12.8 

50 Oceansi de F i  r e  S t a t i o n  (CONTROL) 1 5 . 6  

53 San Diego County O p e r a t i o n s  Cen te r  44.3 

54 Escond ido F i r e  S t a t i o n  31.8 

55 San O n o f r e  S t a t e  Beach ( U n i t  1, West) 0 .2**  

56 San Ono f re  S t a t e  Beach ( U n i t  1, West) 0.2** 

57 San Ono f re  S t a t e  Beach ( U n i t  2)  0.1"" 

58 San Ono f re  S t a t e  Beach ( U n i t  3)  0.1** 

59 SONGS M e t e o r o l o g i c a l  Tower 0.3** 

60 T r a n s i t  C o n t r o l  S t o r a g e  Area - 

61  Mesa - East  Boundary ( A d j a c e n t  t o  PIC #4) 0.7 

62 MCB - Camp P e n d l e t o n  ( A d j a c e n t  t o  PIC #5)  0.6 

63 MCB - Camp Pendl e t o n  ( A d j a c e n t  t o  PIC #6) 0.6 

64 MCB - Camp Pend le ton  ( A d j a c e n t  t o  P I C  #7)  0 . 6  

65 MCB - Camp Pend le ton  ( A d j a c e n t  t o  P I C  #8) 0 . 7  

66 San Ono f re  S t a t e  Beach ( A d j a c e n t  t o  PIC #9)  0 .6  
67 Former SONGS E v a p o r a t i o n  Pond (Ad jacen t  t o  P I C  #2)  0 .6  

68 Range 210C (MCB, Camp Pend le ton )  4 .3  

73 South  Yard F a c i l i t y  0.4**  

T r a n s i t  C o n t r o l  A - 

ESE 

S E 

S E  

ESE 

W 
W 
W S W 

S 

W N W  
- 

N 
NN E 

N E 

EN E 

E 

ES E 

NW 

EN E 

ES E 
- 

T r a n s i t  c o n t r o l  B 

Fader (Co-Located w i t h  TLD # 54)** * *  

74 Oceanside C i t y  Hal  1 (Backup CONTROL) 

7 5  Gate 25 MCB 

7 6  E l  Camino Real M o b i l  S t a t i o n  

77 Area 62 Heavy 1  i f t  pad 

78 Sheep Val ley 

* D i s t a n c e  ( m i l e s )  and D i r e c t i o n  ( s e c t o r )  a r e  measured r e l a t i v e  t o  U n i t s  2 and 
3 m i d p o i n t .  ' D i r e c t i o n  i s  de te rm ined  f r o m  degrees t r u e  n o r t h .  

** D i s t a n c e s  a r e  w i t h i n  t h e  U n i t s  2 and 3 S i t e  Boundary (0 .4  m i l e  i n  a l l  
s e c t o r s )  and not  r e q u i  r e d  by Techn ica l  S p e c i f i c a t i o n .  

*** MCB - Mar ine  Corps Base PIC - P r e s s u r i z e d  I o n  Chamber 

**** F o r  f a d i n g  c o r r e c t i o n  due t o  s i g n i f i c a n t  i n c r e a s e  i n  t empera tu re .  
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TABLE 5-4  

R A D I O L O G I C A L  ENVIRONMENTAL M O N I T O R I N G  SAMPLE LOCATIONS 

D l  STANCE* 
TYPE OF SAMPLE AND SAMPLING LOCATION (mi 1 es)  DIRECTION* 

Airborne 
1 C i t y  o f  San Clemente ( C i t y  H a l l )  
7 AWS Roof 
9 S t a t e  Beach Park  
10 B l u f f  
11 Mesa EOF 
12 Former SONGS E v a p o r a t i o n  Pond 
13 Mar ine  Corps Base (Camp Pend le ton  Eas t )  
14 Mesa Med ica l  Fac i  1 i t y  

15 Oceanside Ci ty  H a l l  (CONTROL) 

Soi 1 Sampl est  
1  Camp San Ono f re  
2 O l d  Route 101 - (Eas t  Sou theas t )  
3 Bas i  1  one Road/ I  - 5  Freeway O f f ramp  
5 Former V i s i t o r ' s  Cen te r  
6 Oceansi de (CONTROL) 

Ocean Water 

A S t a t i o n  D i s c h a r g e  O u t f a l l  - U n i t  1 
B O u t f a l l  - U n i t  2 
C O u t f a l l  - U n i t  3 
D Newport Beach (CONTROL) 

N  W 

N  W 
ESE 
W N W  
NNW 
NW 
E 
NNW 
S E  

0.6 S  W 
1.5 S  W 
1.2 SSW 

30,O NW 

* D i s t a n c e  ( m i l e s )  and D i r e c t i o n  ( s e c t o r )  a r e  measured r e l a t i v e  t o  U n i t s  2 and 
3 m i d p o i n t .  D i r e c t i o n  i s  de te rm ined  f r o m  degrees t r u e  n o r t h .  

** D i s t a n c e s  a r e  w i t h i n  t h e  U n i t s  2 and 3 S i t e  boundary ( 0 . 4  m i l e  i n  a l l  
s e c t o r s )  and n o t  r e q u i  r e d  by Techni  c a l  Speci  f i c a t i o n .  

Soi  1  Samples a r e  n o t  r e q u i r e d  by Techn ica l  S p e c i f i c a t i o n s .  
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T A B L E  5 - 4  

R A D I O L O G I C A L  ENVIRONMENTAL M O N I T O R I N G  SAMPLE LOCATIONS 

DISTANCE* 
TYPE OF SAMPLE AND SAMPLING LOCATION ( m i  l e s )  DIRECTION* 

D r i n k i n g  Water 
4 Camp P e n d l e t o n  D r i n k i n g  Water R e s e r v o i r  2 .2 NNW 

5 Oceanside C i t y  H a l  1  (new CONTROL) 15 .6  S  E 

Shore1 i n e  S e d i m e n t  (Beach Sand) 
1 San Ono f re  S t a t e  Beach (Sou theas t )  
2 San Ono f re  S u r f i n g  Beach 
3 San Ono f re  S t a t e  Beach (Sou theas t )  
4 Newport Beach ( N o r t h  End) (CONTROL) 

0 .6  S  E 
0.8 WNW 
3.5 S  E 

29.2 NW 

Local Crops 
1 San Clernente Ranch (San Mateo Canyon) 2.6 NW 
2 Oceansi de (CONTROL) ** 15 t o  25  SE t o  ESE 
4 San Clemente R e s i d e n t  w/Garden 4.4 NW 
6 SONGS Garden 0.4 NNW 

* D i s t a n c e  ( m i l e s )  and D i r e c t i o n  ( s e c t o r )  a r e  measured r e l a t i v e  t o  U n i t s  2 and 
3 m i d p o i n t .  D i r e c t i o n  i s  de te rm ined  f r o m  degrees t r u e  n o r t h .  

** C o n t r o l  l o c a t i o n  s h o u l d  be i n  S e c t i o n  G o r  F, 15 t o  25 m i l e s  f r o m  s i t e ,  The 
c o n t r o l  l o c a t i o n  w i l l  be s e l e c t e d  based on sample a v a i l a b i l  i t y .  The exac t  
l o c a t i o n  s h a l l  be no ted  i n  t h e  Annual R a d i o l o g i c a l  Env i ronmen ta l  O p e r a t i n g  
Repor t .  
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R A D I O L O G I C A L  ENVIRONMENTAL MONITORING SAMPLE LOCATIONS 

DISTANCE* 
T Y P E  OF SAMPLE AND SAMPLING LOCATION ( m i  1 es)  DIRECTION* 

Non-Migratory Marine Animals 
A U n i t  1 O u t f a l l  
B U n i t s  2 and 3 O u t f a l l  
C Laguna Beach (CONTROL)** 

Kelp' 
A San Ono f re  K e l p  Bed 
B San Mateo K e l p  Bed 
C Barn  K e l p  Bed 
D DELETED 
E S a l t  Creek (CONTROL) 

O c e a n  Bottom Sediments 
A DELETED 
B U n i t  1 O u t f a l l  
C U n i t  2 O u t f a l l  
D U n i t  3 O u t f a l l  
E Laguna Beach (CONTROL) 
F SONGS Upcoast  

0 .9  W S W 
1.5 SSW 

15 t o  150  WNW t o  NW 

1 .5  S 
3.8 WNW 
6.3 SSE 

11 t o  13 WNW t o  NW 

SSW 
S W 
SSW 
NW 
W S W  

* D i s t a n c e  (m i l es )  and D i r e c t i o n  ( s e c t o r )  a r e  measured r e l a t i v e  t o  U n i t s  2 and 
3 m i d p o i n t .  D i r e c t i o n  i s  de te rm ined  f rom degrees t r u e  n o r t h .  

** A l o c a t i o n  more d i s t a n t  f r o m  SONGS i n  t h e  WNW t o  NW d i r e c t i o n  may be used as 
t h e  CONTROL l o c a t i o n .  

Ke lp  Samples a r e  n o t  r e q u i r e d  by T e c h n i c a l  S p e c i f i c a t i o n s .  
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TABLE 5 -5  

P I C  - R A D I O L O G I C A L  ENVIRONMENTAL M O N I T O R I N G  LOCATIONS 

Theta D I S T A N C E *  
PRESSURIZED I O N  CHAMBERS (Deqrees)* Me te rs  m i  1 es D I R E C T I O N / S E C T O R *  

San Onofre Beach 298" 

SONGS Former Evap. Pnd 313" 

Japanese Mesa 340' 

MCB - Camp Pendleton 3" 

MCB - Camp Pendleton 19" 

MC0 - Camp Pendleton 46" 

MCB - Camp Pendleton 70" 

MCB - Camp Pendleton 98" 

San Onofre S t a t e  Beach 121" 

WNW P 

N W Q 
NNW R 

N A 

NNE B 

N E C 

ENE D 

E E 

ES E F 

* D i s tance  (meters/mi l e s )  and D i r e c t i o n  ( sec to r )  a r e  measured r e l a t i v e  t o  
U n i t s  2 and 3 m idpo in t .  Theta d i r e c t i o n  i s  determined f rom degrees t r u e  
n o r t h .  
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TABLE 5-6 

SECTOR AND D I R E C T I O N  D E S I G N A T I O N  FOR R A D I O L O G I C A L  
ENVIRONMENTAL MONITORING SAMPLE LOCATION MAP 

DEGREES TRUE NORTH 
FROM SONGS 2 AND 3 MID-POINT NOMENCLATURE 

S e c t o r  
L i m i t  

348.75 

11 .25 

33.75 

56.25 

78.75 

101.25 

123.75 

146.25 

168.75 

191.25 

213.75 

236.25 

258.75 

281 .25  

303.75 

326.25 

Center 
L i n e  

0 & 360 

22.5 

45.0 

67.5 

90.0 

112.0 

135.0 

157 . O  

180.0 

202.5 

225.0 

247.5 

270.0 

292.5 

315.0 

337.5 

S e c t o r  
L i m i t  

11.25 

33 .75  

56 .25  

78 .75  

101 .25 

123.75 

146.25 

168.75 

191.25 

213.75 

236.25 

258.75 

281.25 

303.75 

326.25 

348.75 

2 2 . 5 "  
S e c t o r *  

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

L 

M 

N 

P 

Q 
R 

D i r e c t i o n  

N 

NN E 

N E 

EN E 

E 

ES E 

S E 

SSE 

S  

SSW 

SW 

W S W 

W 

W N W  

NW 

NNW 

* D i s t a n c e  (miles) and D i r e c t i o n  ( s e c t o r )  a r e  measured r e l a t i v e  t o  
U n i t s  2 and 3 m i d p o i n t .  D i r e c t i o n  i s  de te rm ined  f rom degrees t r u e  N o r t h .  
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Figure 5 - 1  
Radi 01 ogi c a l  Environmental Monitoring Sample Locations 

1 M i l e  Radius 

\ I 2 
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Figure 5-2  
Rad io log ica l  Environmental Monitor ing Sample Locat ions 

2 M i l e  Radius 

50123-ODCM 
R e v i s i o n  0 
02-27-07 



Figure  5 -3  
Radi 01 ogi cal Environmental Monitoring Sample Locat ions  

5 Mile Radius 
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Figure 5-4 
Radiological Environmental Monitoring Sample Locations - Orange County 
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F i g u r e  5 - 5  
Radiological Environmental Moni tor ing  Sample Locat ions - Sam Diego County 
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6.0 ADMINISTRATIVE 

6.1 DEFINITIONS 

The d e f i n e d  te rms  o f  t h i s  s e c t i o n  appear i n  c a p i t a l i z e d  t y p e  and a r e  
a p p l i c a b l e  t h r o u g h  t h e s e  S p e c i f i c a t i o n s .  

ACT I ON 

6.1.1 ACTION s h a l l  be t h a t  p a r t  o f  a  s p e c i f i c a t i o n  wh ich  
p r e s c r i b e s  remed ia l  measures r e q u i r e d  under  d e s i g n a t e d  
c o n d i t i o n s .  

CHANNEL CALIBRATION 

6.1.2 A  CHANNEL CALIBRATION s h a l l  be t h e  ad jus tmen t ,  as 
necessary ,  o f  t h e  channe l  o u t p u t  such t h a t  i t  responds 
w i t h  t h e  necessa ry  range  and accu racy  t o  known v a l u e s  o f  
t h e  pa ramete r  w h i c h  t h e  channe l  m o n i t o r s .  The CHANNEL 
CALIBRATION s h a l l  encompass t h e  e n t i  r e  channel ,  i n c l u d i n g  
t h e  sensor  and a l a r m  and /o r  t r i p  f u n c t i o n s ,  and s h a l l  
i n c l u d e  t h e  CHANNEL FUNCTIONAL TEST. The CHANNEL 
CALIBRATION may be pe r fo rmed  by any s e r i e s  o f  s e q u e n t i a l ,  
o v e r l a p p i n g  or t o t a l  channel  s t e p s  such t h a t  t h e  e n t i r e  
channel  i s  c a l i b r a t e d .  

CHANNEL CHECK 

6.1.3 A  CHANNEL CHECK s h a l l  be t h e  q u a l i t a t i v e  assessment o f  
channel  b e h a v i o r  d u r i n g  o p e r a t i o n  by  o b s e r v a t i o n .  T h i s  
d e t e r m i n a t i o n  s h a l l  i n c l u d e ,  where p o s s i b l e ,  compar ison o f  
t h e  channel  i n d i c a t i o n  and /o r  s t a t u s  w i t h  o t h e r  
i n d i c a t i o n s  and /o r  s t a t u s  d e r i v e d  f r o m  independent  
i n s t r u m e n t  channe ls  measur ing  t h e  same parameter .  

CHANNEL FUNCTIONAL TEST 

6.1.4 A  CHANNEL FUNCTIONAL TEST s h a l l  be:  

a .  Analog channe ls  - t h e  i n j e c t i o n  o f  a  s i m u l a t e d  s i g n a l  
i n t o  channel  as c l o s e  t o  t h e  senso r  as p r a c t i c a b l e  t o  
v e r i f y  OPERABILITY, i n c l u d i n g  a l a r m  and /o r  t r i p  
f u n c t i o n s .  

b .  B i s t a b l e  channe ls  - t h e  i n j e c t i o n  o f  a  s i m u l a t e d  
s i g n a l  i n t o  t h e  sensor  t o  v e r i f y  OPERABILITY, 
i n c l u d i n g  a1 arm and /o r  t r i p  f u n c t i o n s .  

c .  D i g i t a l  computer  channe ls  - t h e  e x e r c i s i n g  o f  t h e  
d i g i t a l  computer  hardware u s i n g  d i a g n o s t i c  programs 
and t h e  i n j e c t i o n  o f  s i m u l a t e d  p rocess  d a t a  i n t o  t h e  
channel  t o  v e r i f y  OPERABILITY. 
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6.0 ADMINISTRATIVE (Con t i nued )  

DOSE EQUIVALENT 1-131 

6 .1 .5  DOSE EQUIVALENT 1-131 s h a l l  be t h a t  c o n c e n t r a t i o n  o f  1-131 
(mi c r o c u r i  es/gram) wh ich  a l o n e  wou ld  p roduce  t h e  same 
t h y r o i d  dose as t h e  q u a n t i t y  and i s o t o p i c  m i x t u r e  o f  I- 
131, 1-132, 1-133, 1-134, and 1-135 a c t u a l l y  p r e s e n t ,  The 
t h y r o i d  dose c o n v e r s i o n  f a c t o r s  used f o r  t h i s  c a l c u l a t i o n  
s h a l l  be t h o s e  l i s t e d  i n  I n t e r n a t i o n a l  Commission on 
Radio1 o g i c a l  P r o t e c t i o n  Pub1 i c a t i o n  30, Tab les  t i t l e d  
Committed Dose E q u i v a l e n t  i n  T a r g e t  Organs o r  T i ssues  p e r  
I n t a k e  o f  U n i t  A c t i v i t i e s .  

FREQUENCY NOTATION 

6.1.6 The FREQUENCY NOTATION s p e c i f i e d  f o r  t h e  ~ e r f o r m a n c e  o f  
S u r v e i  1 l a n c e  Requ i rements  s h a l l  co r respond  t o  t h e  
i n t e r v a l s  d e f i n e d  i n  T a b l e  6.2. 

GASEOUS RADWASTE TREATMENT SYSTEM 

6.1.7 A  GASEOUS RADWASTE TREATMENT SYSTEM i s  any system des 
and i n s t a l l e d  t o  reduce  r a d i o a c t i v e  gaseous e f f l u e n t s  
c o l l e c t i n g  p r i m a r y  c o o l a n t  system o f f g a s e s  f r o m  t h e  
p r i m a r y  system and p r o v i d i n g  f o r  d e l a y  o r  h o l d u p  f o r  
purpose o f  r e d u c i n g  t h e  t o t a l  r a d i o a c t i v i t y  p r i o r  t o  
r e 1  ease t o  t h e  e n v i  ronment . 

MEMBERS OF THE PUBLIC 

i gned 
by 

t h e  

6.1.8 MEMBER(S) O F  THE PUBLIC s h a l l  i n c l u d e  a l l  i n d i v i d u a l s  
bv  v i r t u e  o f  t h e i r  o c c u ~ a t i o n a l  s t a t u s  have no f o r m a l  

who 

a s s o c i a t i o n  w i t h  t h e  p l e n t .  T h i s  c a t e g o r y  compl i e s  w i t h  
t h e  r e q u i r e m e n t s  o f  10CFR50 and s h a l l  i n c l u d e  
non-employees o f  t h e  l i c e n s e e  who a r e  p e r m i t t e d  t o  use 
p o r t i o n s  o f  t h e  s i t e  f o r  r e c r e a t i o n a l ,  o c c u p a t i o n a l ,  o r  
purposes n o t  a s s o c i a t e d  w i t h  p l a n t  f u n c t i o n s .  
Supplemental  wo rke rs  and t h e i r  dependents a r e  i n c l u d e d  i n  
t h i s  d e f i n i t i o n  w h i l e  t h e y  t e m p o r a r i l y  r e s i d e  a t  Camp 
Mesa. T h i s  c a t e g o r y  s h a l l  n o t  i n c l u d e  non-employees such 
as vend ing  machine serv icemen o r  postmen who, as p a r t  o f  
t h e i r  f o r m a l  j o b  f u n c t i o n ,  o c c a s i o n a l l y  e n t e r  an area t h a t  
i s  c o n t r o l l e d  by t h e  l i c e n s e e  f o r  purposes o f  p r o t e c t i o n  
o f  i n d i v i d u a l s  f r o m  exposure  t o  r a d i a t i o n  and r a d i o a c t i v e  
m a t e r i  a1 s .  
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6.0 ADMINISTRATIVE (Con t i nued )  

MODE 

6 . 1 . 9  A MODE s h a l l  co r respond  t o  any one i n c l u s i v e  c o m b i n a t i o n  
o f  c o r e  r e a c t i v i t y  c o n d i t i o n ,  power l e v e l ,  average r e a c t o r  
c o o l a n t  t empera tu re ,  and r e a c t o r  vesse l  head c l o s u r e  b o l t  
t e n s i o n i n g  s p e c i f i e d  i n  Tab le  6 - 1  w i t h  f u e l  i n  t h e  r e a c t o r  
v e s s e l .  

OPERABLE - OPERABILITY 

6.1.10 A  system, subsystem, t r a i n ,  component o r  d e v i c e  s h a l l  be 
OPERABLE o r  have O P E R A 8 I L I T Y  when i t  i s  capab le  o f  
p e r f o r m i n g  i t s  s p e c i f i e d  f u n c t i o n  ( s ) ,  a n d  when a1 1 
necessa ry  a t t e n d a n t  i n s t r u m e n t a t i o n ,  c o n t r o l s ,  normal o r  
emergency e l e c t r i c a l  power, c o o l  i n g  and sea l  w a t e r ,  
l u b r i c a t i o n  and o t h e r  a u x i l i a r y  equipment t h a t  a r e  
r e q u i r e d  f o r  t h e  system, subsystem, t r a i n ,  component o r  
d e v i c e  t o  p e r f o r m  i t s  f u n c t i o n ( s )  a r e  a l s o  capab le  o f  
p e r f o r m i n g  t h e i  r r e 1  a t e d  s u p p o r t  f u n c t i  o n ( s )  . 

PURGE - PURGING 

6.1.11 PURGE o r  PURGING i s  t h e  c o n t r o l l e d  p r o c e s s  o f  d i s c h a r g i n g  
a i r  o r  gas f r o m  a con f i nemen t  t o  m a i n t a i n  t empera tu re ,  
p r e s s u r e ,  h u m i d i t y ,  c o n c e n t r a t i o n  o r  o t h e r  o p e r a t i n g  
c o n d i t i o n ,  i n  such a manner t h a t  rep lacemen t  a i r  o r  gas i s  
r e q u i r e d  t o  p u r i f y  t h e  con f i nemen t .  

SITE BOUNDARY 

6.1.12 The SITE BOUNDARY s h a l l  be t h a t  l i n e  beyond wh ich  t h e  l a n d  
i s  n o t  owned, leased,  o r  o t h e r w i s e  c o n t r o l l e d  by t h e  
1  i censee. 

SOLIDIFICATION 

6.1.13 SOLIDIFICATION s h a l l  be t h e  c o n v e r s i o n  o f  r a d i o a c t i v e  
wastes f r o m  l i q u i d  systems t o  a  homogeneous ( u n i f o r m l y  
d i s t r i b u t e d ) ,  mono1 i t h i c ,  i m m o b i l i z e d  s o l  i d  w i t h  d e f i n i t e  
volume and shape, bounded by a  s t a b l e  s u r f a c e  o f  d i s t i n c t  
o u t 1  i n e  on a1 l s i d e s  ( f r e e - s t a n d i  ng) , 
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6.0 ADMINISTRATIVE (Con t i nued )  

SOURCE C H E C K  

6 .1 .14  Fo r  V i c t o r e e n  and NMC ana log  m o n i t o r s ,  a SOURCE CHECK 
s h a l l  be t h e  q u a l i t a t i v e  assessment o f  channel  response 
when t h e  channel  sensor  i s  exposed t o  a r a d i o a c t i v e  
sou rce .  [ 2  (3 )  RT-6753, 2 ( 3 )  RT-6759, 2 (3 )  RT-7818Al 

F o r  S o r r e n t o  E l e c t r o n i c s  d i g i t a l  m o n i t o r s  a SOURCE CHECK 
s h a l l  be t h e  v e r i f i c a t i o n  o f  p r o p e r  com u t e r  response t o  a 
check sou rce  r e q u e s t .  [ 2  ( 3 )  RT-7828, 2 (3yRT-7865-1, 
2 (3 )  RT-7870-11 

F o r  MGPI m o n i t o r s  a SOURCE CHECK s h a l l  be t h e  v e r i f i c a t i o n  
o f  p r o p e r  computer  response t o  t h e  c o n t i n u o u s  i n t e r n a l  
d e t e c t o r ,  m o n i t o r  c a l i b r a t i o n  and e l e c t r i c a l  checks.  
[2 ( 3 )  RT-7817, 2 (3 )  RT-7822, 2/3RT-7813, 2/3RT-7808, 
RT-2101J 

SURVEILLANCE REQUIREMENT: MEETING SPECIFIED FREQUENCY 

6.1.15 The s p e c i f i e d  Frequency f o r  each SR i s  met i f  t h e  
S u r v e i l l a n c e  i s  pe r fo rmed  w i t h i n  1.25 t i m e s  t h e  i n t e r v a l  
s p e c i f i e d  i n  t h e  f requency,  as measured f r o m  t h e  p r e v i o u s  
pe r fo rmance  o r  as measured f r o m  t h e  t i m e  a s p e c i f i e d  
c o n d i t i o n  o f  t h e  Frequency i s  met .  

Fo r  F requenc ies  s p e c i f i e d  as "once,"  t h e  above i n t e r v a l  
e x t e n s i o n  does n o t  a p p l y .  

I f  a Comp le t i on  Time r e q u i r e s  p e r i o d i c  per fo rmance on a 
"once p e r  ..." b a s i s ,  t h e  above Frequency e x t e n s i o n  
a p p l i e s  t o  each per fo rmance a f t e r  t h e  i n i t i a l  per fo rmance.  

T h i s  p r o v i s i o n  i s  n o t  i n t e n d e d  t o  be used r e p e a t e d l y  as a 
c o n v e n i e n t  means t o  ex tend  s u r v e i l l a n c e  i n t e r v a l s  beyond 
t h o s e  s p e c i f i e d .  A d d i t i o n a l l y ,  i t  does n o t  a p p l y  t o  any 
A c t i o n  Sta tements .  

THERMAL POWER 

6.1.16 THERMAL POWER s h a l l  be t h e  t o t a l  r e a c t o r  c o r e  hea t  
t r a n s f e r  r a t e  t o  t h e  r e a c t o r  c o o l a n t .  

VENTILATION EXHAUST TREATMENT SYSTEM 

A VENTILATION EXHAUST TREATMENT SYSTEM i s  any system 
des igned  and i n s t a l l e d  t o  reduce  gaseous r a d i o i o d i n e  o r  
r a d i o a c t i v e  m a t e r i a l  i n  p a r t i c u l a t e  f o r m  i n  e f f l u e n t s  by 
p a s s i n g  v e n t i l a t i o n  o r  v e n t  exhaus t  gases t h r o u g h  c h a r c o a l  
a b s o r b e r s  and /o r  HEPA f i l t e r s  f o r  t h e  purpose o f  removing 
i o d i n e s  o r  p a r t i c u l a t e s  f r o m  t h e  gaseous exhaust  s t ream 
p r i o r  t o  t h e  r e l e a s e  t o  t h e  env i ronmen t  (such a system i s  
n o t  c o n s i d e r e d  t o  have any e f f e c t  on n o b l e  gas  e f f l u e n t s ) .  
Eng ineered Sa fe ty  F e a t u r e  (ESF) a tmospher i c  c leanup  
systems a r e  n o t  c o n s i d e r e d  t o  be VENTILATION EXHAUST 
TREATMENT SYSTEM components. 
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6.0 ADMINISTRATIVE (Con t i nued )  

VENT I NG 

6.1.18 V E N T I N G  i s  t h e  c o n t r o l l e d  p rocess  o f  d i s c h a r g i n g  a i r  o r  
gas f rom a  con f i nemen t  t o  m a i n t a i n  t empera tu re ,  p r e s s u r e ,  
h u m i d i t y ,  c o n c e n t r a t i o n  o r  o t h e r  o p e r a t i n g  c o n d i t i o n ,  i n  
such a manner t h a t  rep lacemen t  a i r  o r  gas i s  n o t  p r o v i d e d  
o r  r e q u i r e d  d u r i n g  VENTING. Vent used i n  system names 
does n o t  i m p l y  a VENTING p r o c e s s .  

R e v i s i o n  0 
02-27-07 



OPERATION MODE 

1. POWER OPERATION 

2 .  STARTUP 

3 .  HOT STANDBY 

4. HOT SHUTDOWN 

5. COLD SHUTDOWN ( b )  

6. R E F U E L I N G  ( c )  

T A B L E  6 - 1  

OPERAT I ONAL MODES 

R E A C T I V I T Y  % OF RATED 
C O N D I T I O N ,  (K,,,1 THERMAL P O W E R ( a )  

0.99 - > 5% 

> 0 . 9 9  - - < 5% 

< 0 . 9 9  N A 

< 0 . 9 9  N A 

< 0 . 9 9  N A 

N A N A 

AVERAGE COOLANT 
TEMPERATURE ( O F )  

N A 

N A 

> 3 5 0 ° F  - 

3 5 0 "  F> T,,9>2000 F 

< 2 O O 0 F  - 

N A 

( a )  Excluding decay h e a t .  
(b)  A 1  1 r e a c t o r  v e s s e l  head c l o s u r e  b o l t s  f u l  l y  t e n s i o n e d .  
( c )  O n e  o r  more r e a c t o r  v e s s e l  head c losure  b o l t s  l e s s  t h a n  f u l l y  t e n s i o n e d .  

S0123-ODCM 
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N O T A T I O N  

N.A. 

Re fue l  i ng 
I n t e r v a l  

TABLE 6-2  

FREOUENCY NOTATION 

FREQUENCY 

e a s t  once p e r  12 hou rs  

e a s t  once per 24 hou rs  

e a s t  once p e r  7 days 

e a s t  once per 3 1  days 

A t  l e a s t  once p e r  92 days 

A t  l e a s t  once p e r  184 days 

A t  leas t  once p e r  18 months* 

P r i o r  t o  each r e a c t o r  s t a r t u p  

Completed p r i o r  t o  each r e l e a s e  

Not appl  i cab1 e 

Not t o  exceed 24  months 

*A month i s  d e f i n e d  a s  a 31-day p e r i o d .  
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6.0 ADMINISTRATIVE (Con t i nued )  

6 .2  ADMINISTRATIVE CONTROLS 

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT* 

6 .2 .1  R o u t i n e  r a d i o a c t i v e  e f f l u e n t  r e l e a s e  r e p o r t s  c o v e r  
o e r a t i o n  o f  t h e  u n i t  d u r i n g  t h e  p r e v i o u s  c a l e n d a r  
s fl a l l  be s u b m i t t e d  b e f o r e  May 1 o f  each y e a r .  

i n g  t h e  
y e a r  

6 .2 .2  The r a d i o a c t i v e  e f f l u e n t  r e l e a s e  r e p o r t s  s h a l l  i n c l u d e  a 
summary o f  t h e  q u a n t i t i e s  of r a d i o a c t i v e  l i  u i d  and 
gaseous e f f l u e n t s  and s o l i d  waste  r e l e a s e d  9 rom t h e  u n i t  
as o u t l i n e d  i n  R e g u l a t o r y  Gu ide 1.21, "Measur ing,  
E v a l u a t i n g ,  and R e p o r t i n g  R a d i o a c t i v i t y  i n  Sol i d  Wastes 
and Re leases o f  R a d i o a c t i v e  M a t e r i a l  s i n  L i q u i d  and 
Gaseous E f f l u e n t s  from L i g h t - W a t e r - c o o l e d  N u c l e a r  Power 
P l a n t s ,  " R e v i s i o n  1, June 1974, w i t h  d a t a  summarized on a  
q u a r t e r l y  b a s i s  f o l l o w i n g  t h e  format o f  Appendix B 
t h e r e o f .  

The r a d i o a c t i v e  e f f l  u e n t  r e l e a s e  r e p o r t  s h a l l  i n c l u d e  an 
annual  summary o f  h o u r l y  m e t e o r o l o g i c a l  d a t a  c o l l  e c t e d  
o v e r  t h e  p r e v i o u s  y e a r .  T h i s  annual  summary may be e i t h e r  
i n  t h e  f o r m  o f  an hou r -by -hou r  l i s t i n g  o f  w ind  speed, w ind 
d i r e c t i o n ,  and a tmospher i c  s t a b i l i t y ,  and p r e c i p i t a t i o n  
( i f  measured) on magne t i c  t ape ,  o r  i n  t h e  f o r m  o f  j o i n t  
f r e q u e n c y  d i s t r i b u t i o n s  o f  w ind  speed, w ind d i r e c t i o n ,  and 
a tmospher i c  s t a b i l i t y .  T h i s  same r e p o r t  s h a l l  i n c l u d e  an 
assessment o f  t h e  r a d i a t i o n  doses due t o  t h e  r a d i o a c t i v e  
l i q u i d  and gaseous e f f l u e n t s  r e l e a s e d  f r o m  t h e  u n i t  o r  
s t a t i o n  d u r i n g  t h e  p r e v i o u s  c a l e n d a r  y e a r .  T h i s  same 
r e p o r t  s h a l l  a l s o  i n c l u d e  an assessment o f  t h e  r a d i a t i o n  
doses f r o m  r a d i o a c t i v e  l i q u i d  and gaseous e f f l u e n t s  t o  
MEMBERS OF THE PUBLIC due t o  t h e i r  a c t i v i t i e s  i n s i d e  t h e  
SITE BOUNDARY ( F i g u r e  1-2 and 2-2)  d u r i n g  t h e  r e p o r t  
p e r i o d .  A l l  assumpt ions  used i n  making t h e s e  assessments 
( i  .e . ,  s p e c i f i c  a c t i v i t y ,  exposure  t i m e  and l o c a t i o n )  
s h a l l  be i n c l u d e d  i n  t h e s e  r e p o r t s .  The m e t e o r o l o g i c a l  
c o n d i t i o n s  c o n c u r r e n t  w i t h  t h e  t i m e  o f  r e l e a s e  o f  
r a d i o a c t i v e  m a t e r i a l s  i n  gaseous e f f l u e n t s  (as  de te rm ined  
by samp l i ng  f r e q u e n c y  and measurement) s h a l l  be used f o r  
d e t e r m i n i n g  t h e  gaseous pathway doses. The assessment o f  
r a d i a t i o n  doses s h a l l  be pe r fo rmed  i n  accordance w i t h  the 
OFFSITE DOSE CALCULATION MANUAL (ODCM). 

* A s i n g l e  s u b m i t t a l  may be made f o r  a m u l t i p l e  u n i t  s t a t i o n .  The s u b m i t t a l  shou ld  combine those  s e c t l o n s  
t h a t  a r e  conxnon t o  a11 u n i t s  a t  t h e  S t a t i o n ;  however, f o r  u n i t s  w i t h  separa te  r a d w a i t e  systems, t h e  
s u b m ~ t t a l  shall s p e c i f y  t h e  r e l e a s e s  o f  r a d i o a c t i v e  m a t e r i a l  f r om e a c h  u n i t .  
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6.0 ADMINISTRATIVE (Con t i nued )  

6 . 2  ADMINISTRATIVE CONTROLS (Con t i nued )  

6 .2 .2  (Con t i nued )  

The r a d i o a c t i v e  e f f l u e n t  r e 1  ease r e p o r t  s h a l l  a1 s o  
an assessment o f  r a d i a t i o n  doses t o  t h e  l i k e l v  most 

i n c l  ude 

ex osed MEMBER O F  THE PUBLIC f r o m  r e a c t o r  re lGases and 
o t  1 e r  nea rby  u ran ium f u e l  c y c l e  sources  ( i n c l u d i n g  doses 
f r o m  p r i m a r y  e f f l u e n t  pathways and d i r e c t  r a d i a t i o n )  f o r  
t h e  p r e v i o u s  12 c o n s e c u t i v e  months t o  show conformance 
w i t h  40 CFR 190, Env i ronmen ta l  R a d i a t i o n  P r o t e c t i o n  
S tandards  f o r  N u c l e a r  Power O p e r a t i o n .  A c c e p t a b l e  methods 
f o r  c a l c u l a t i n g  t h e  dose c o n t r i b u t i o n  f r o m  7 i  u i d  and 
gaseous e f f l u e n t s  a r e  g i v e n  i n  R e g u l a t o r y  Gui e  1.109, 
Rev. 1. 

! 

o f f s i  t e  

a .  

b .  

C .  

d .  

e .  

f .  

The r a d  

The r a d i o a c t i v e  e f f l u e n t s  r e l e a s e  s h a l l  i n c l u d e  t h e  
f o l l o w i n g  i n f o r m a t i o n  f o r  each t y p e  o f  s o l i d  waste  sh ipped  

d u r i n g  t h e  r e p o r t  p e r i o d :  

C o n t a i n e r  v o l  ume, 

T o t a l  c u r i e  q u a n t i  t y  ( s p e c i f y  whether  de te rm ined  
by  measurement o r  e s t i m a t e ) ,  

P r i n c i p a l  r a d i o n u c l  i d e s  ( s p e c i f y  whether  
de te rm ined  by measurement o r  e s t i m a t e ) ,  

Type o f  waste  (e .g . ,  spen t  r e s i n ,  compacted d r y  
waste, e v a p o r a t o r  bo t toms)  , 

Type o f  c o n t a i n e r  (e.g. ,  LSA, Type A, Type B, 
L a r g e  Q u a n t i t y )  , and 

S o l i d i f i c a t i o n  Agent (e.g. ,  cement, urea 
fo rmaldehyde)  . 

i o a c t i v e  e f f l u e n t  r e l e a s e  r e p o r t  s h a l l  i n c l u d e  
unp lanned r e l e a s e s  f r o m  t h e  s i t e  t o  u n r e s t r i c t e d  areas  o f  
r a d i o a c t i v e  m a t e r i a l s  i n  gaseous and l i q u i d  e f f l u e n t s  made 
d u r i n g  t h e  r e p o r t i n g  p e r i o d .  

The r a d i o a c t i v e  e f f l u e n t  r e l e a s e  r e p o r t s  s h a l l  i n c l u d e  any 
changes t o  t h e  PROCESS CONTROL PROGRAM (PCP) made d u r i n g  
t h e  r e p o r t  i ng p e r i  od. 
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6.0 ADMINISTRATIVE (Con t i nued )  

6 . 3  MAJOR CHANGES TO RADIOACTIVE WASTE TREATMENT SYSTEMS ( L i q u i d ,  & 
Gaseous) 

L i censee  i n i t i a t e d  m a j o r  changes t o  t h e  r a d i o a c t i v e  waste  systems 
( l i q u i d  & gaseous) :  

1. S h a l l  be r e p o r t e d  t o  t h e  Commission i n  t h e  Annual R a d i o a c t i v e  
E f f l u e n t  Re lease Repor t  f o r  t h e  p e r i o d  i n  wh ich  t h e  e v a l u a t i o n  
was pe r fo rmed  p u r s u a n t  t o  Q u a l i t y  Assurance Program D e s c r i p t i o n  
(SCE-1-A), S u b s e c t i o n  17 .2 .20 .3 .1 . i .  The d i s c u s s i o n  o f  each 
change s h a l l  c o n t a i n :  

A summary o f  t h e  e v a l u a t i o n  t h a t  l e d  t o  t h e  d e t e r m i n a t i o n  
t h a t  t h e  change c o u l d  be made i n  accordance w i t h  
app l  i cab1 e r e g u l a t i o n s ;  

S u f f i c i e n t  d e t a i l e d  i n f o r m a t i o n  t o  t o t a l l y  s u p p o r t  t h e  
reason  f o r  t h e  change w i t h o u t  b e n e f i t  o f  a d d i t i o n a l  o r  
supp lemen ta l  i n f o r m a t i o n ;  

A d e t a i l e d  d e s c r i p t i o n  o f  t h e  equipment,  components and 
p rocesses  i n v o l v e d  and t h e  i n t e r f a c e s  w i t h  o t h e r  p l a n t  
systems; 

An e v a l u a t i o n  o f  t h e  change wh ich  shows t h e  p r e d i c t e d  
r e l e a s e s  o f  r a d i o a c t i v e  m a t e r i a l s  i n  l i q u i d  and gaseous 
e f f l u e n t s  t h a t  d i f f e r  f rom t h o s e  p r e v i o u s l y  p r e d i c t e d  i n  
t h e  l i c e n s e  a p p l i c a t i o n  and amendments t h e r e t o ;  

An e v a l u a t i o n  o f  t h e  change wh ich  shows t h e  expected 
maximum exposures  t o  i n d i v i d u a l  i n  t h e  u n r e s t r i c t e d  a r e a  
and t o  t h e  genera l  p o p u l a t i o n  t h a t  d i f f e r  f r o m  t h o s e  
~ r e v i o u s l v  e s t i m a t e d  i n  t h e  l i c e n s e  a ~ ~ l i c a t i o n  and 

1 ,  

amendment; t h e r e t o ;  

2 .  Shal 
Qua1 
17.2 

A  compar ison o f  t h e  p r e d i c t e d  r e l e a s e s  o f  r a d i o a c t i v e  
m a t e r i a l s ,  i n  l i q u i d  and gaseous e f f l u e n t s  t o  t h e  a c t u a  
r e l e a s e  f o r  t h e  p e r i o d  p r i o r  t o  when t h e  changes a r e  t o  
made; 

An e s t i m a t e  o f  t h e  exposure  t o  p l a n t  o p e r a t i n g  pe rsonne l  
as a  r e s u l t  o f  t h e  change; and 

Documenta t ion  o f  t h e  f a c t  t h a t  t h e  change was rev iewed  and 
found  a c c e p t a b l e  p u r s u a n t  t o  Q u a l i t y  Assurance Program 
D e s c r i p t i o n  ( S C E - 1 - A ) ,  S u b s e c t i o n  17.2 .20 .3 .1 . i .  

1 become e f f e c t i v e  upon r e v i e w  and acceptance pu rsuan t  t o  
i t y  Assurance Program D e s c r i p t i o n  (SCE-1-A) , Subsec t i on  
.20.3.l.i. 



6.0 ADMINISTRATIVE (Con t i nued )  

6 . 4  BASES 

LIQUID EFFLUENTS 

CONCENTRATION (1.1) 

6 . 4 . 1  T h i s  s p e c i f i c a t i o n  i s  p r o v i d e d  t o  ensure  t h a t  t h e  
c o n c e n t r a t i o n  o f  r a d i o a c t i v e  m a t e r i a l s  r e l e a s e d  i n  l i q u i d  
was te  e f f l u e n t s  f r o m  t h e  s i t e  w i l l  be l e s s  t h a n  t h e  
c o n c e n t r a t i o n  l e v e l s  s p e c i f i e d  i n  10 C F R  P a r t  20, Appendix 
B, T a b l e  11,  Column 2. T h i s  l i m i t a t i o n  p r o v i d e s  
a d d i t i o n a l  assurance t h a t  t h e  l e v e l s  o f  r a d i o a c t i v e  
m a t e r i a l s  i n  b o d i e s  o f  w a t e r  o u t s i d e  t h e  s i t e  w i l l  r e s u l t  
i n  exposures  w i t h i n  (1 )  t h e  S e c t i o n  I 1  .A d e s i g n  o b j e c t i v e s  
o f  Appendix I, 10 CFR 50, t o  an i n d i v i d u a l ,  and (2)  t h e  
l i m i t s  o f  10 CFR 20.106(e)  t o  t h e  p o p u l a t i o n .  The 
c o n c e n t r a t i o n  1  i m i  t f o r  d i s s o l  ved o r  e n t r a i n e d  n o b l e  gases 
i s  based upon t h e  assumpt ion  t h a t  Xe-135 i s  t h e  
c o n t r o l l i n g  r a d i o i s o t o p e  and i t s  MPC i n  a i r  (submers ion)  
was c o n v e r t e d  t o  an e q u i v a l e n t  c o n c e n t r a t i o n  i n  w a t e r  
u s i n g  t h e  methods d e s c r i b e d  i n  I n t e r n a t i o n a l  Commission on 
R a d i o l o g i c a l  P r o t e c t i o n  (ICRP) Pub1 i c a t i o n  2 .  

6 . 4 . 2  T h i s  s p e c i f i c a t i o n  i s  p r o v i d e d  t o  implement t h e  r e q u i r e -  
ments o f  S e c t i o n  I I . A ,  I1I .A and 1V.A o f  Appendix I, 10 
CFR P a r t  50. The L i m i t i n g  C o n d i t i o n  f o r  O p e r a t i o n  
imp lements  t h e  g u i d e s  s e t  f o r t h  i n  S e c t i o n  1 I . A  o f  
Appendix I. The ACTION s ta temen ts  p r o v i d e  t h e  r e q u i r e d  
o p e r a t i n g  f l e x i b i l i t y  and a t  t h e  same t i m e  implement t h e  
g u i d e s  s e t  f o r t h  i n  S e c t i o n  1V.A o f  Appendix I t o  a s s u r e  
t h a t  t h e  r e l e a s e s  o f  r a d i o a c t i v e  m a t e r i a l  i n  l i q u i d  
e f f l u e n t s  w i l l  be k e p t  "as l o w  as i s  r e a s o n a b l y  
a c h i e v a b l e . "  The dose c a l c u l a t i o n s  i n  t h e  ODCM implement 
t h e  r e q u i r e m e n t s  i n  S e c t i o n  1 I I . A  o f  Appendix I t h a t  
conformance w i t h  t h e  g u i d e s  o f  Appendix I be shown by 
c a l  c u l  a t i  ona l  p rocedures  based on models and d a t a ,  such 
t h a t  t h e  a c t u a l  exposure  o f  an i n d i v i d u a l  t h r o u g h  
a p p r o p r i a t e  pathways i s  u n l i k e l y  t o  be s u b s t a n t i a l l y  
u n d e r e s t i m a t e d .  The e q u a t i o n s  s p e c i f i e d  i n  t h e  ODCM f o r  
c a l c u l a t i n g  t h e  doses due t o  t h e  a c t u a l  r e l e a s e  r a t e s  o f  
r a d i o a c t i v e  m a t e r i a l s  i n  l i q u i d  e f f l u e n t s  a r e  c o n s i s t e n t  
w i t h  t h e  methodo logy  p r o v i d e d  i n  R e g u l a t o r y  Guide 1.109, 
" C a l c u l a t i o n  o f  Annual Doses t o  Man f r o m  R o u t i n e  Releases 
o f  Reac to r  E f f l u e n t s  f o r  t h e  Purpose o f  E v a l u a t i n g  
Compl iance w i t h  10 CFR P a r t  50, Appendix I," R e v i s i o n  1, 
O c t o b e r  1977 and R e g u l a t o r y  Guide 1.113, " E s t i m a t i n g  
A q u a t i c  D i s p e r s i o n  o f  E f f l u e n t s  f r o m  A c c i d e n t a l  and 
R o u t i n e  Reac to r  Re1 eases f o r  t h e  Purpose o f  Imp1 ement i  ng 
Appendix I," A p r i l  1977. 

T h i s  s p e c i f i c a t i o n  a p p l i e s  t o  t h e  r e l e a s e  o f  l i q u i d  
e f f l u e n t s  f r o m  each r e a c t o r  a t  t h e  s i t e .  Fo r  u n i t s  w i t h  

l i q u i d  e f f l u e n t s  
among t h e  u n i t s  

shared radwaste  t r e a t m e n t  systems, t h e  
f r o m  t h e  shared system a r e  p r o p o r t i o n e d  
s h a r i n g  t h a t  system. 
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L IQUID WASTE TREATMENT ( 1 . 3 )  

6 .4 .3  The OPERABILITY o f  t h e  l i q u i d  radwaste  t r e a t m e n t  system 
ensures  t h a t  t h i s  sys tem w i l l  be a v a i l a b l e  f o r  use 
whenever l i q u i d  e f f l u e n t s  r e q u i r e  t r e a t m e n t  p r i o r  t o  
r e l e a s e  t o  t h e  env i ronmen t .  The r e q u i r e m e n t  t h a t  t h e  
a p p r o p r i a t e  p o r t i o n s  o f  t h i s  system be used when s p e c i f i e d  
p r o v i d e s  assurance t h a t  t h e  r e l e a s e s  o f  r a d i o a c t i v e  
m a t e r i a l s  i n  l i q u i d  e f f l u e n t s  w i l l  be k e p t  "as  l ow  as i s  
r e a s o n a b l y  a c h i e v a b l e . "  T h i s  s p e c i f i c a t i o n  implements t h e  
r e q u i r e m e n t s  o f  10 CFR P a r t  50.36a, General  Des ign  
C r i t e r i o n  60 o f  Appendix A t o  10 CFR P a r t  50 and t h e  
d e s i g n  o b j e c t i v e  g i v e n  i n  S e c t i o n  1 I . D  o f  Appendix I t o  I 0  
CFR P a r t  50. The s p e c i f i e d  l i m i t s  g o v e r n i n g  t h e  use o f  
a p p r o p r i a t e  p o r t i o n s  o f  t h e  l i q u i d  radwas te  t r e a t m e n t  
sys tem were s p e c i f i e d  as a  s u i t a b l e  f r a c t i o n  o f  t h e  dose 
d e s i g n  o b j e c t i v e s  s e t  f o r t h  i n  S e c t i o n  1I .A o f  Appendix I ,  
10 CFR P a r t  50, f o r  l i q u i d  e f f l u e n t s .  

GASEOUS EFFLUENTS 

DOSE RATE (2.1) 

6.4.4 T h i s  s p e c i f i c a t i o n  i s  p r o v i d e d  t o  ensure  t h a t  t h e  dose a t  
any t i m e  a t  t h e  s i t e  boundary  f r o m  gaseous e f f l u e n t s  f r o m  
a l l  u n i t s  on  t h e  s i t e  w i l l  be  w i t h i n  t h e  a n n u a l  dose 
l i m i t s  o f  10 CFR P a r t  20 f o r  u n r e s t r i c t e d  a reas .  The 
annual  dose l i m i t s  a r e  t h e  doses a s s o c i a t e d  w i t h  t h e  
c o n c e n t r a t i o n s  o f  10 CFR P a r t  20, Appendix B, Tab le  11, 
Column 1. These l i m i t s  p r o v i d e  reasonab le  assurance t h a t  
r a d i o a c t i v e  m a t e r i a l  d i s c h a r g e d  i n  gaseous e f f l u e n t s  w i l l  
n o t  r e s u l t  i n  t h e  exposu re  o f  an i n d i v i d u a l  i n  an 
u n r e s t r i c t e d  area,  e i t h e r  w i t h i n  o r  o u t s i d e  t h e  s i t e  
boundary,  t o  annual  average c o n c e n t r a t i o n s  exceed ing  t h e  
l i m i t s  s p e c i f i e d  i n  A  e n d i x  B, T a b l e  I 1  o f  10 CFR P a r t  20 
( 1 0  CFR P a r t  2 0 . 1 0 6 ( b ~ ~  F o r  i n d i v i d u a l s  who may a t  t i m e s  
be w i t h i n  t h e  s i t e  boundary, t h e  occupancy o f  t h e  
i n d i v i d u a l  w i l l  be s u f f i c i e n t l y  l ow  t o  compensate f o r  any 
i n c r e a s e  i n  t h e  a tmospher i c  d i f f u s i o n  f a c t o r  above t h a t  
f o r  t h e  s i t e  boundary .  The s p e c i f i e d  r e l e a s e  r a t e  l i m i t s  
r e s t r i c t ,  a t  a l l  t imes ,  t h e  c o r r e s p o n d i n g  gamma and b e t a  
dose r a t e s  above background t o  an i n d i v i d u a l  a t  o r  beyond 
t h e  s i t e  boundary t o  l e s s  t h a n  o r  equal  t o  500 mremlyear  
t o  t h e  t o t a l  body o r  t o  l e s s  t h a n  o r  equa l  t o  3000 
mremlyear  t o  t h e  s k i n .  These r e l e a s e  r a t e  l i m i t s  a l s o  
r e s t r i c t ,  a t  a l l  t i m e s ,  t h e  c o r r e s p o n d i n g  t h y r o i d  dose 
r a t e  above background t o  a  c h i l d  v i a  t h e  i n h a l a t i o n  
pathway t o  l e s s  t h a n  o r  equa l  t o  1500 mrem/year, 

T h i s  s p e c i f i c a t i o n  a p p l i e s  t o  t h e  r e l e a s e  o f  gaseous 
e f f l u e n t s  f r o m  a l l  r e a c t o r s  a t  t h e  s i t e .  F o r  u n i t s  w i t h  
shared radwaste  t r e a t m e n t  systems, t h e  gaseous e f f l u e n t s  
f r o m  t h e  shared sys tem a r e  p r o p o r t i o n e d  among t h e  u n i t s  
s h a r i n g  t h a t  system. 
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6 . 4  BASES (Cont i nued) 

DOSE - NOBLE GASES ( 2  - 2 )  

6.4 .5  T h i s  s p e c i f i c a t i o n  i s  p r o v i d e d  t o  imp lement  t h e  
r e q u i r e m e n t s  o f  S e c t i o n s  I I . B ,  1 I I . A  and 1V.A o f  Appendix 
1, 10 CFR P a r t  50. The L i m i t i n g  C o n d i t i o n  f o r  O p e r a t i o n  
implements t h e  g u i d e s  s e t  f o r t h  i n  S e c t i o n  I1 .B  o f  
Appendix I .  The ACTION s ta temen ts  p r o v i d e  t h e  r e q u i r e d  
o p e r a t i n g  f l e x i b i l i t y  and a t  t h e  same t i m e  implement t h e  
gu ides  s e t  f o r t h  i n  S e c t i o n  1V.A o f  Appendix I t o  assu re  
t h a t  t h e  r e l e a s e s  o f  r a d i o a c t i v e  m a t e r i a l  i n  gaseous 
e f f l u e n t s  w i l l  be k e p t  "as  l ow  as i s  r e a s o n a b l y  
a c h i e v a b l e . "  The S u r v e i l l a n c e  Requirements implement t h e  
r e q u i r e m e n t s  i n  S e c t i o n  I I 1 . A  of Appendix I t h a t  
conformance w i t h  t h e  g u i d e s  o f  Appendix I be shown by 
c a l c u l a t i o n a l  rocedures  based on models and d a t a  such 
t h a t  t h e  a c t u a  i exposure  o f  an i n d i v i d u a l  t h r o u g h  
a p p r o p r i a t e  pathways i s  u n l i k e l y  t o  be s u b s t a n t i a l l y  
unde res t ima ted .  The dose c a l c u l a t i o n s  e s t a b l i s h e d  i n  t h e  
ODCM f o r  c a l c u l a t i n g  t h e  doses due t o  t h e  a c t u a l  r e l e a s e  
r a t e s  o f  r a d i o a c t i v e  n o b l e  gases i n  gaseous e f f l u e n t s  a r e  
c o n s i s t e n t  w i t h  t h e  methodo logy  p r o v i d e d  i n  R e g u l a t o r y  
Guide 1.109, " C a l c u l a t i o n  o f  Annual Doses t o  Man f r o m  
R o u t i n e  Re leases o f  Reac to r  E f f l u e n t s  f o r  t h e  Purpose o f  
E v a l u a t i n g  Compl iance w i t h  10 CFR P a r t  50, Appendix I," 
R e v i s i o n  1, Oc tobe r  1977 and R e g u l a t o r y  Gu ide  1.111, 
"Methods f o r  E s t i m a t i n g  Atmospher ic  T r a n s p o r t  and 
D i s  e r s i o n  o f  Gaseous E f f l u e n t s  i n  R o u t i n e  Releases f rom 
L i g  1 t - W a t e r  Coo led Reactors , "  R e v i s i o n  1, J u l y  1977. F o r  
i n d i v i d u a l s  who may a t  t i m e s  be w i t h i n  t h e  s i t e  boundary,  
t h e  occupancy o f  t h e  i n d i v i d u a l  w i l l  be s u f f i c i e n t l y  l ow  
t o  compensate f o r  any i n c r e a s e  i n  t h e  a tmospher i c  
d i f f u s i o n  f a c t o r  above t h a t  f o r  t h e  SITE BOUNDARY. For  
MEMBERS OF THE PUBL IC  who t r a v e r s e  t h e  S I T E  BOUNDARY v i a  
highway 1-5 ,  t h e  r e s i d e n c y  t i m e  s h a l l  be c o n s i d e r e d  
n e g l i g i b l e  and hence t h e  dose "0".  The ODCM e q u a t i o n s  
p r o v i d e d  f o r  d e t e r m i n i n g  t h e  a i r  doses a t  t h e  S I T E  
BOUNDARY a r e  based upon t h e  h i s t o r i c a l  average a tmospher ic  
c o n d i t i o n s .  

DOSE - RADIOIODINES. RADIOACTIVE MATERIALS I N  PARTICULATE FORM AND 
T R I T I U M  (2.3)  

6.4.6 T h i s  s p e c i f i c a t i o n  i s  p r o v i d e d  t o  imp lement  t h e  
requ i remen ts  o f  S e c t i o n s  I I . C ,  1 I I . A  and 1V.A o f  Appendix 
I, 10 CFR P a r t  50. The L i m i t i n g  C o n d i t i o n s  f o r  O p e r a t i o n  
a r e  t h e  gu ides  s e t  f o r t h  i n  S e c t i o n  1I .C o f  Appendix I. 
The ACTION s t a t e m e n t s  p r o v i d e  t h e  r e q u i r e d  o  e r a t i n g  R f l e x i b i l i t y  and a t  t h e  same t i m e  implement t e  gu ides  s e t  
f o r t h  i n  S e c t i o n  1V.A o f  Appendix I t o  assu re  t h a t  t h e  
r e l e a s e s  o f  r a d i o a c t i v e  m a t e r i  a1 s  i n  gaseous e f f  1  u e n t s  
w i l l  be ke  t "as l o w  a s  i s  r e a s o n a b l y  a c h i e v a b l e . "  The 7 ODCM c a l  cu  a t i o n a l  methods s p e c i f i e d  i n  t h e  Su rve i  1 l a n c e  
Requi rements imp1 ement t h e  
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r e q u i r e m e n t s  i n  S e c t i o n  1 I I . A  o f  Appendix I t h a t  
conformance w i t h  t h e  g u i d e s  o f  Appendix I be shown by 
c a l c u l a t i o n a l  p rocedures  based on models and da ta ,  such 
t h a t  t h e  a c t u a l  exposu re  o f  an i n d i v i d u a l  t h r o u g h  
a p p r o p r i a t e  pathways i s  u n l i k e l y  t o  be s u b s t a n t i a l l y  
u n d e r e s t i m a t e d .  The ODCM c a l c u l a t i o n a l  methods f o r  
c a l c u l a t i n g  t h e  doses due t o  t h e  a c t u a l  r e l e a s e  r a t e s  o f  
t h e  s u b j e c t  m a t e r i a l s  a r e  c o n s i s t e n t  w i t h  t h e  methodo logy  
p r o v i d e d  i n  R e g u l a t o r y  Guide 1.109,  " C a l c u l a t i o n  o f  Annual 
Doses t o  Man f r o m  R o u t i n e  Releases o f  Reac to r  E f f l u e n t s  
f o r  t h e  Purpose o f  E v a l u a t i n g  Compl iance w i t h  10 CFR P a r t  
50, Appendix I , "  R e v i s i o n  1, Oc tobe r  1977 and R e g u l a t o r y  
Gu ide 1.111, "Methods f o r  E s t i m a t i n g  Atmospher ic  T r a n s p o r t  
and D i s p e r s i o n  o f  Gaseous E f f l u e n t s  i n  R o u t i n e  Releases 
f r o m  L i g h t - W a t e r - c o o l e d  Reactors , "  R e v i s i o n  1, J u l y  1977. 
These e q u a t i o n s  a l s o  p r o v i d e  f o r  d e t e r m i n i n g  t h e  a c t u a l  
doses based upon t h e  h i s t o r i c a l  average a tmospher i c  
c o n d i t i o n s .  The r e l e a s e  r a t e  s p e c i f i c a t i o n s  f o r  
r a d i o i o d i n e s ,  r a d i o a c t i v e  m a t e r i a l s  i n  p a r t i c u l a t e  f o r m  
and t r i t i u m  a r e  dependent on t h e  e x i s t i n g  r a d i o n u c l i d e  
pathways t o  man, i n  t h e  u n r e s t r i c t e d  a r e a .  The pathways 
wh ich  were examined i n  t h e  development o f  t h e s e  
c a l c u l a t i o n s  were:  1 )  i n d i v i d u a l  i n h a l a t i o n  o f  a i r b o r n e  
r a d i o n u c l  i d e s ,  2) d e p o s i t i o n  o f  r a d i o n u c l  i d e s  o n t o  g reen  
1  e a f y  v e g e t a t i o n  w i t h  subsequent  consumpt ion  by  man, 3 )  
d e p o s i t i o n  o n t o  g r a s s y  areas  where m i l k  an ima ls  and meat 
p r o d u c i n g  a n i m a l s  g r a z e  w i t h  consumpt ion  o f  t h e  m i l k  and 
meat by man, and 4)  d e p o s i t i o n  on t h e  ground w i t h  
subsequent  exposu re  o f  man. 

GASEOUS RADWASTE TREATMENT (2.4)  

6.4.7 The OPERABILITY o f  t h e  GASEOUS RADWASTE TREATMENT SYSTEM 
and t h e  VENTILATION EXHAUST TREATMENT SYSTEM ensures  t h a t  
t h e  systems w i l l  be a v a i l a b l e  f o r  use whenever gaseous 
e f f l u e n t s  r e q u i r e  t r e a t m e n t  p r i o r  t o  r e l e a s e  t o  t h e  
env i ronmen t .  The r e q u i r e m e n t  t h a t  t h e  a p p r o p r i a t e  
p o r t i o n s  o f  t h e s e  systems be used, when s p e c i f i e d ,  
p r o v i d e s  reasonab le  assurance t h a t  t h e  r e l e a s e s  o f  
r a d i o a c t i v e  m a t e r i a l s  i n  gaseous e f f l u e n t s  w i l l  be kep t  
"as l o w  as i s  r e a s o n a b l y  a c h i e v a b l e . "  T h i s  s p e c i f i c a t i o n  
imp lements  t h e  r e q u i r e m e n t s  o f  10 CFR P a r t  50.36a, General  
Des ign  C r i t e r i o n  60 o f  Appendix A t o  10 CFR P a r t  50, and 
t h e  d e s i g n  o b j e c t i v e s  g i v e n  i n  S e c t i o n  11.D o f  Appendix I 
t o  10 CFR P a r t  50. The s p e c i f i e d  l i m i t s  g o v e r n i n g  t h e  use 
o f  a p p r o p r i a t e  p o r t i o n s  o f  t h e  systems were s p e c i f i e d  as a  
s u i t a b l e  f r a c t i o n  o f  t h e  dose d e s i g n  o b j e c t i v e s  s e t  f o r t h  
i n  S e c t i o n s  I1.B and 1I .C o f  Appendix I, 10 CFR P a r t  50, 
f o r  gaseous e f f l u e n t s .  
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6.4.8 T h i s  s p e c i f i c a t i o n  i s  p r o v i d e d  t o  meet t h e  dose 
l i m i t a t i o n s  o f  40 CFR 190. The s p e c i f i c a t i o n  r e q u i r e s  t h e  
p r e p a r a t i o n  and s u b m i t t a l  o f  a S p e c i a l  Repor t  whenever t h e  
c a l c u l a t e d  doses f r o m  p l a n t  r a d i o a c t i v e  e f f l u e n t s  exceed 
t w i c e  t h e  d e s i g n  o b j e c t i v e  doses o f  Appendix I .  For  s i t e s  
c o n t a i n i n g  up t o  4 r e a c t o r s ,  i t  i s  h i g h l y  u n l i k e l y  t h a t  
t h e  r e s u l t a n t  dose t o  a  member o f  t h e  p u b l i c  w i l l  exceed 
t h e  dose l i m i t s  o f  40 CFR 190 i f  t h e  i n d i v i d u a l  r e a c t o r s  
remai  n  w i t h i n  t h e  r e p o r t i n g  r e q u i  rement 1  eve1 . The 
S p e c i a l  Repor t  w i l l  d e s c r i b e  a  c o u r s e  o f  a c t i o n  wh ich  
s h o u l d  r e s u l t  i n  t h e  l i m i t a t i o n  o f  dose t o  a member o f  t h e  
p u b l i c  f o r  12 c o n s e c u t i v e  months t o  w i t h i n  t h e  40 CFR 190 
l i m i t s .  Fo r  t h e  purposes o f  t h e  S p e c i a l  Repor t ,  i t  may be 
assumed t h a t  t h e  dose commitment t o  t h e  member o f  t h e  
p u b l i c  f r o m  o t h e r  u ran ium f u e l  c y c l e  sources  i s  
n e g l i g i b l e ,  w i t h  t h e  e x c e p t i o n  t h a t  dose c o n t r i b u t i o n s  
f r o m  o t h e r  n u c l e a r  f u e l  c y c l e  f a c i l i t i e s  a t  t h e  same s i t e  
o r  w i t h i n  a r a d i u s  o f  
5 m i l e s  must be c o n s i d e r e d .  I f  t h e  dose t o  any member o f  
t h e  p u b l i c  i s  e s t i m a t e d  t o  exceed t h e  requ i remen ts  o f  
40 CFR 190, t h e  S p e c i a l  Repor t  w i t h  a r e q u e s t  f o r  a  
v a r i a n c e  i n  accordance wi  t h  t h e  p r o v i s i o n s  o f  40 CFR 
190.11, i s  c o n s i d e r e d  t o  be a t i m e l y  r e q u e s t  and f u l f i l l s  
t h e  r e q u i r e m e n t s  o f  40 CFR 190 u n t i l  NRC s t a f f  a c t i o n  i s  
comple ted p r o v i d e d  t h e  r e l e a s e  c o n d i t i o n s  r e s u l t i n g  i n  
v i o l a t i o n  o f  40 CFR 190 have n o t  a l r e a d y  been c o r r e c t e d .  
An i n d i v i d u a l  i s  n o t  c o n s i d e r e d  a  member o f  t h e  p u b l i c  
d u r i n g  any p e r i o d  i n  wh ich  he/she i s  engaged i n  c a r r y i n g  
o u t  any o p e r a t i o n  wh ich  i s  p a r t  o f  t h e  n u c l e a r  f u e l  c y c l e .  

RADIOACTIVE L I Q U I D  EFFLUENT INSTRUMENTATION (4.1)  

6 . 4 . 9  The r a d i o a c t i v e  l i q u i d  e f f l u e n t  i n s t r u m e n t a t i o n  i s  
p r o v i d e d  t o  m o n i t o r  and c o n t r o l ,  as a p p l i c a b l e ,  t h e  
r e l e a s e s  o f  r a d i o a c t i v e  m a t e r i a l s  i n  l i q u i d  e f f l u e n t s  
d u r i n g  a c t u a l  o r  p o t e n t i a l  r e l e a s e s  o f  1 i q u i d  e f f l u e n t s .  
The a l a r m / t r i p  s e t p o i n t s  f o r  t h e s e  i n s t r u m e n t s  s h a l l  be 
c a l c u l a t e d  i n  accordance w i t h  t h e  p rocedures  i n  t h e  ODCM 
t o  ensu re  t h a t  t h e  a l a r m / t r i p  w i l l  o c c u r  p r i o r  t o  
exceed ing  t h e  l i m i t s  o f  10 CFR P a r t  20. The OPERABILITY 
and use  o f  t h i s  i n s t r u m e n t a t i o n  i s  c o n s i s t e n t  w i t h  t h e  
r e q u i r e m e n t s  o f  General  Des ign  C r i t e r i a  60, 63 and 64 of 
Append ix  A  t o  10 CFR P a r t  50. 



6 . 0  ADMINISTRATIVE (Con t i nued )  

6 . 4  BASES (Cont  i nued) 

RADIOACTIVE GASEOUS EFFLUENT INSTRUMENTATION ( 4 . 2 )  

6 .4 .10  The r a d i o a c t i v e  gaseous e f f l u e n t  i n s t r u m e n t a t i o n  i s  
p r o v i d e d  t o  m o n i t o r  and c o n t r o l ,  as a p p l i c a b l e ,  t h e  
r e l e a s e s  o f  r a d i o a c t i v e  m a t e r i a l s  i n  gaseous e f f l u e n t s  
d u r i n g  a c t u a l  o r  p o t e n t i  a1 r e 1  eases o f  gaseous e f f l u e n t s .  
The a l a r m / t r i p  s e t p o i n t s  f o r  t h e s e  i n s t r u m e n t s  s h a l l  be 
c a l c u l a t e d  i n  accordance w i t h  t h e  p rocedures  i n  t h e  ODCM 
t o  ensu re  t h a t  t h e  a l a r m / t r i p  w i l l  o c c u r  p r i o r  t o  
exceed ing  t h e  l i m i t s  of 10 CFR P a r t  20.  T h i s  i n s t r u m e n t a -  
t i o n  a l s o  i n c l u d e s  p r o v i s i o n s  f o r  m o n i t o r i n g  and 
c o n t r o l l i n g  t h e  c o n c e n t r a t i o n s  o f  p o t e n t i a l l y  e x p l o s i v e  
gas m i x t u r e s  i n  t h e  waste  gas h o l d u p  system. The 
OPERABILITY and use o f  t h i s  i n s t r u m e n t a t i o n  i s  c o n s i s t e n t  
w i t h  t h e  r e q u i r e m e n t s  o f  General  Des ign  C r i t e r i a  60, 63 
and 64 o f  Appendix A  t o  10 CFR P a r t  50. 

MONITORING PROGRAM (5 .1)  

6 .4 .11  The r a d i o l o g i c a l  m o n i t o r i n g  program r e q u i r e d  by t h i s  
s p e c i f i c a t i o n  p r o v i d e s  measurements o f  r a d i a t i o n  and o f  
r a d i o a c t i v e  m a t e r i a l s  i n  t h o s e  exposu re  pathways and f o r  
t h o s e  r a d i o n u c l i d e s ,  wh ich  l e a d  t o  t h e  h i g h e s t  p o t e n t i a l  
r a d i a t i o n  exposures  o f  i n d i v i d u a l s  r e s u l t i n g  f r o m  t h e  
s t a t i o n  o p e r a t i o n .  T h i s  m o n i t o r i n g  program t h e r e b y  
supp lements  t h e  r a d i o l o g i c a l  e f f l u e n t  m o n i t o r i n g  program 
by v e r i f y i n g  t h a t  t h e  measurab le  c o n c e n t r a t i o n s  o f  
r a d i o a c t i v e  m a t e r i a l s  and l e v e l s  o f  r a d i a t i o n  a r e  n o t  
h i g h e r  t h a n  expected on t h e  b a s i s  o f  t h e  e f f l u e n t  
measurements and mode l i ng  o f  t h e  env i ronmen ta l  exposure  
pathways.  The i n i t i a l l y  s p e c i f i e d  m o n i t o r i n g  program w i l l  
be e f f e c t i v e  f o r  a t  l e a s t  t h e  f i r s t  t h r e e  y e a r s  o f  
commercia l  o p e r a t i o n .  F o l l o w i n g  t h i s  p e r i o d ,  p rogram 
changes may be i n i t i a t e d  based on o p e r a t i o n a l  expe r ience .  

The d e t e c t i o n  c a p a b i l i t i e s  r e q u i r e d  by  Tab le  5 - 1  a r e  
s t a t e - o f - t h e - a r t  f o r  r o u t i n e  env i ronmen ta l  measurements i n  
i n d u s t r i a l  l a b o r a t o r i e s .  I t  s h o u l d  be recogn ized  t h a t  t h e  
LLD i s  d e f i n e d  as an g p r i o r i  ( b e f o r e  t h e  f a c t )  l i m i t  
r e p r e s e n t i n g  t h e  c a p a b i l i t y  o f  a measurement system and 
n o t  as q p o s t e r i o r i  ( a f t e r  t h e  f a c t )  l i m i t  f o r  a  
p a r t i c u l a r  measurement. Ana lyses  s h a l l  be per fo rmed  i n  
such a  manner t h a t  t h e  s t a t e d  LLDs w i l l  be ach ieved  under  
r o u t i n e  c o n d i t i o n s .  O c c a s i o n a l l y  background f l u c t u a t i o n s ,  
u n a v o i d a b l y  sma l l  sample s i z e s ,  t h e  presence o f  
i n t e r f e r i n g  n u c l i d e s ,  o r  o t h e r  u n c o n t r o l l a b l e  
c i r c u m s t a n c e s  may r e n d e r  t h e s e  LLDs unach ievab le .  I n  such 
cases, t h e  c o n t r i b u t i n g  f a c t o r s  w i l l  be  i d e n t i f i e d  and 
d e s c r i b e d  i n  t h e  Annual Radio1 o g i c a l  Env i ronmenta l  
O p e r a t i n g  Repor t .  

SO123-ODCM 
R e v i s i o n  0 
02-27-07 



6 + 0  ADMINISTRATIVE (Con t i nued )  

6 . 4  BASES ( C o n t i  nued) 

LAND USE CENSUS ( 5 . 2 )  

6 .4 .12  T h i s  s p e c i f i c a t i o n  i s  p r o v i d e d  t o  ensure  t h a t  changes i n  
t h e  use of UNRESTRICTED AREAS are  i d e n t i f i e d  and t h a t  
m o d i f i c a t i o n s  t o  t h e  m o n i t o r i n g  program a r e  made i f  
r e q u i r e d  by  t h e  r e s u l t s  o f  t h i s  census.  The b e s t  su rvey  
i n f o r m a t i o n  f r o m  t h e  d o o r - t o - d o o r ,  a e r i a l  o r  c o n s u l t i n g  
w i t h  l o c a l  a g r i c u l t u r a l  a u t h o r i t i e s  s h a l l  be used. T h i s  
census s a t i s f i e s  t h e  r e q u i r e m e n t s  o f  S e c t i o n  IV.B.3 o f  
Append ix  I t o  10 CFR P a r t  5 0 .  R e s t r i c t i n g  t h e  census t o  
gardens o f  g r e a t e r  t h a n  5 0 0  square  f e e t  p r o v i d e s  assurance 
t h a t  s i g n i f i c a n t  exposu re  pathways v i a  l e a f y  v e g e t a b l e s  
w i l l  be i d e n t i f i e d  and m o n i t o r e d  s i n c e  a  garden o f  t h i s  
s i z e  i s  t h e  minimum r e q u i r e d  t o  produce t h e  q u a n t i t y  
( 2 6  kg /yea r )  o f  1  e a f y  v e g e t a b l e s  assumed i n Regul a t o r y  
Gu ide 1.109 f o r  consumpt ion  by a  c h i l d .  To d e t e r m i n e  t h i s  
minimum garden s i z e ,  t h e  f o l l o w i n g  assumpt ions  were used, 
1) t h a t  20% o f  t h e  garden was used f o r  g row ing  b road  l e a f  
v e g e t a t i o n  ( i . e . ,  s i m i l a r  t o  l e t t u c e  and cabbage), and 
2 )  a v e g e t a t i o n  y i e l d  o f  2 kg /square  me te r .  

INTERLABORATORY COMPARISON PROGRAM (5.3)  

6.4.13 The r e q u i r e m e n t  f o r  p a r t i c i p a t i o n  i n  an I n t e r l a b o r a t o r y  
Comparison Program i s  p r o v i d e d  t o  ensure  t h a t  independent  
checks  on t h e  p r e c i s i o n  and accu racy  o f  t h e  measurements 
o f  r a d i o a c t i v e  m a t e r i a l  i n  env i ronmen ta l  sample m a t r i c e s  
a r e  pe r fo rmed  as p a r t  o f  t h e  q u a l i t y  assurance program f o r  
env i ronmen ta l  m o n i t o r i n g  i n  o r d e r  t o  demons t ra te  t h a t  t h e  
r e s u l t s  a r e  r e a s o n a b l y  v a l i d .  

S 0 1 2 3 - O D C M  
R e v i s i o n  0 
0 2 - 2 7 - 0 7  
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TABLE 1-1 

UNITS  2 & 3 DOSE PARAMETER Ri FOR SECTOR P 
Pase 1 o f  3 

Pathway = S u r f  Beach /L i f egua rd  
X / Q  = 1.3E-6 sec/m3 

D i s t a n c e  = 0.5 m i l e s  
D/Q = 5,5E-9 m-? 

Radio-  
N u c l  i de 

H -3 
Cr -51  
Mn-54 
CO - 57 
C O  - 5 8  
CO-60 
Sr-89 
Sr-90 
Zr-95 
Nb-95 
Ru-103 
Te- l29m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce- 141 
Ce-144 
I -131 
1 -132 
1 -133 
1 -134 
I -135 
U N - I D  

I n f a n t  

I n h a l  a -  
t i o n  
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0- 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0-  
- 0 - 
- 0 - 
-0- 
-0 -  
- 0 - 
- 0 - 
- 0 - 
-0-  

Food & 
Ground 
Pathway 

Chi 1 d 

I n h a l a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l a t i o n  Pathway, u n i t s  = 
P C ~  /m 

m2 rnrern y r )  Food & Ground Pathway, u n i t s  = ( Lki,se/c 

Teen 

I n h a l  a -  
t i o n  
Pathway 

4.2E+I 
6.9E+2 
6.5€+4 
l.OE+3 
4.4E+4 
2.9E+5 
7.9E+4 
5.4E+5 
8 .8E t4  
2.5E+4 
2 .6Et4  
6.5E+4 
4.8Et3 
5.8E+2 
4,OE+3 
6.6E+4 
2.OE+4 
4.4E+5 
4.8E+5 
4.9E+3 
9.5E+4 
1.3E+3 
2 .OE+4 
4.1E+4 

Food & 
Ground 
Pathway 

A d u l t  

I n h a l  a -  
t i o n  
Pathway 

1.2E+2 
1.3E+3 
1.3E+5 
2.9E+3 
8.5E+4 
5 .4Et5  
1.3E+5 
8,8E+5 
l.6E+5 
4.6E+4 
4.6E+4 
1 + 1 E4-5 
8.9€+3 
l . lE - t3  
6.9E33 
1 .2E+5 
3 .3Et4  
7. lE+5 
l . l E c 6  
l .OEt4  
2.0E-I-5 
2.7E+3 
4. lE+4 
7.9E+4 

Food & 
Ground 
Pathway 

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 1-1 

UNITS 2 & 3 DOSE PARAMETER Ri FOR SECTOR P 
Page 2 o f  3 

Pathway = C o t t o n  P o i n t  E s t a t e s  D i s t a n c e  = 2.7 m i l e s  
X / O  = l . l E - 7  sec/rn3 D / Q  = 3.2E-10 m? 

Rad io -  
Nucl i de 
H -3  
C r - 5 1  
Mn - 54 
CO-57 
CO - 58 
CO-60 
S r - 8 9  
S r - 9 0  
Z r - 9 5  
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131  
I -232 
I -133 
I -134  
I -135 
UN-ID 

C h i l d  I n f a n t  
I n h a l a -  
t i o n  
Pathway 
6 .5E t2  
1.3E+4 
l .OE+6 
4.9E+3 
7.8€+5 
4.5E+6 
2.OEt6 
1.1€+7 
1.8E+6 
4.8€+5 
5.5€+5 
l . 7E+6  
8 .0€+4  
1 .2E t4  
7.1E+4 
1.6E+6 
5.2€+5 
9 .8€+6 
1.5E+7 
1.7E+5 
3.6E+6 
4.5E+4 
?.OE+5 

Pathway 
-0 -  

4.7E+6 
1 .4€+9 
3 .4€+8  
3.8E+8 
2 .2€+10 
2.2E+4 

-0- 
2.5E+8 
l . 4 E t 8  
I .  l E + 8  
2.OE+7 
6.8E+9 
1.5E+8 
1 .OE+10 
2.1E+7 
1.4E+7 
7.OE+7 
1.7E+7 
1 .ZE+6 
2.4E+6 
4.5E+5 
2.5E+6 

Food & 
Ground 
Pathway 

-0 - 
4.7E+6 
1.4E+9 
3.4E+8 
3.8E+8 
2.2E+10 
2.ZE+4 

- 0 - 
2.5E+8 
l .4E+8 
l . l E + 8  
2.OE+7 
6.8E+9 
1.5E+8 
l.OE+IO 
2.1E+7 
1.4E+7 
7.OE+7 
1.7€+7 
1.2€+6 
2.4€+6 
4.5E+5 
Z.5€+6 

I n h a l  a -  
t i  on  
Pathway 
1.3E+3 
2.1E+4 
2 .OE+6 
3.1E+4 
l . 3E+6  
8.7E+6 
2.4E+6 
1.6E+7 
2.7E+6 
7.5E+5 
7.8E+5 
2.OE+6 
1.5E+5 
1.8E+4 
1 .ZE+5 
2.OE+6 
6.1E+5 
1 .3E t7  
1.5E+7 
1.5E+5 
2.9E+6 
4.OE+4 
6.2€+5 
1.2E+6 

een 
Food & 
Ground 
Pathway 

-0 -  
4 .7€+6 
1.4E+9 
3.4E+8 
3.8E+8 
2.2E+10 
2 .ZE+4 

-0- 
2.5E+8 
1.4E+8 
l . l E + 8  
2 .OE+7 
6.8E+9 
l .5E+8 
l .OE+lO 
2.1E+7 
1.4€+7 
7.OE+7 
1.7€+7 
l . 2 E t 6  
2.4E+6 
4 .5€+5 
2 .5€+6 
7.5E+8 

Ad 
I n h a l a -  
t i o n  
Pathway 
1.3E+3 
1 .4Et4  
l . 4 E t 6  
3.1E+4 
9.3E+5 
6.OE+6 
l .4E+6 
9.6E+6 
1 .8€+6 
5.OE+5 
5.OE+5 
1. X + 6  
9.8E+4 
1 .2E+4 
7.5E+4 
l . 3 E + 6  
3.6E+5 
7.8E+6 
l .ZE+7 
l . l E + 5  
2.2€+6 
3.OE-M 
4.5E+5 
8.6E+5 

11 t 
Food & 
Ground 
Pathway 

- 0 - 
4 .7€+6  
1.4E+9 
3.4E+8 
3.8E+8 
2.2E+10 
2 .ZE+4 

-0- 
2.5E+8 
l . 4 E t 8  
l . l E + 8  
2.OE+7 
6.8E+9 
l.!iE+8 
1 .OE+lO 
2.1E+7 
1.4£+7 
7.OE+7 
1.7E+7 
l .2E+6 
2.4E+6 
4.5E+5 
2.5E+6 
7.5E+8 

I n h a l a t i o n  Pathway, u n i t s  = 
mrern lv r  

PC i /m3 

Food h Ground Pathway, u n i t s  = (m2)Lmrem~y r )  pCi / s e c  

R e v i s i o n  0 
02-27-07 



TABLE 1-1 

Radi o-  
Nuc l  i de 
H -3 
C r - 5 1  
Mn - 54 
CO-  57 
CO-58 
Co-60 
Sr-89 
Sr-90 
Z r -95  
Nb-95 
RIA-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba- 140 
Ce- 141 
Ce- 144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

I nha l  a -  
t i o n  
Pathway 
6.5E+2 
1.3E+4 
l.OE+6 
4.9E+3 
7.8Et5 
4.5E+6 
2.OE+6 
l . l E + 7  
1 .8Et6  
4.8E+5 
5.5E+5 
l . 7 E t 6  
8.OEt4 
1 .2E+4 
7. lE+4 
1.6E+6 
5 .ZE+5 
9.8E+6 
1.5E+7 
1.7E+5 
3.6E+6 
4.5Et4 
7.OE+5 
6.5E+5 

U N I T S  2 & 3 DOSE PARAMETER Ri FOR SECTOR P 
Pase 3 o f  3 

Food & 
Ground 
Pathway 

-0-  
4.7E+6 
1.4E+9 
3.4E-1.8 
3 .8Et8  
2.2E+10 
2.2E+4 

-0- 
2 .5E t8  
l .4E+8 
1.1€+8 
Z.OE-t7 
6.8E+9 
l .5E+8 
l.OE+lO 
2.1E+7 
1.4E+7 
7.OE+7 
1.7€+7 
l .ZE+6 
Z.4E+6 
4.5E+5 
2.5E+6 
7.5E+8 

Chi 1 d 
D/Q = 3.OE-1 

Teen 
I n h a l  a -  
t i o n  
Pathway 
l . l E + 3  
1.7€+4 
1.6E+6 
1.3E-t.4 
l . l E + 6  
7.1E+6 
2.2E36 
1.5€+7 
2 .2Et6  
6.1E+5 
6.6E+5 
1.8E+6 
l . 2 E t 5  
1.5E+4 
l.OE+5 
l .7E+6 
5.4E+5 
1 .ZE+7 
l .6E+7 
1.9€+5 
3.8E-1-6 
5.1€+4 
7.9E+5 
l.OE+6 

Food & 
Ground 
Pathway 
4.OE+3 
l . l E + 7  
2.OE+9 
5+8E+8 
7.5E+8 
2.4E+10 
3.5E+lO 
l . 4 E + l Z  
l . l E t 9  
4.3E+8 
5.OE+8 
2.9E+9 
3.2Et10 
3.7Et8 
3 .4Et lO 
3.OE+8 
4.2E+8 
l .OE+lO 
4.8E+10 
1 .2E+6 
8+1E+8 
4.5E+5 
1 .2E+7 
3.5E+9 

I n h a l a t i o n  Pathway, u n i t s  = 
mrem/yr 

pCi /m3 

Food & Ground Pathway, u n i t s  = (rn2' 'mrem/vr) pCi /sec 

I n h a l a -  
t i o n  
Pathway 
1.3€+3 
2.1E+4 
2.OE+6 
3.1E+4 
l . 3 € + 6  
8.7E+6 
2.4E+6 
1.6E+7 
2.7Et6 
7.5E+5 
7.8E+5 
2 .OE+6 
1.5E+5 
l . 8 E t 4  
1 .ZE+5 
2.OE+6 
6 .  I E t 5  
1.3E+7 
1.5€+7 
1.5€+5 
2.9€+6 
4.OE+4 
6.2E+5 
1 .ZE+6 

Food & 
Ground 
Pathway 
2.6E+3 
1.5E+7 
2.3E+9 
6.6E+8 
9.7E+8 
2.5EtIO 
1.5E+lO 
8.3E+11 
1.5€+9 
5.9€+8 
6.8€+8 
l .8E+9 
2.3E+lO 
3.2E+8 
2 .4Et10 
2.3Et8 
5.5E+8 
l .3E+lO 
3.1Et10 
l . 2 E t 6  
4.6E+8 
4.5€+5 
8.2E+6 
2.6E+9 

mP 
Adul t 

Food & 
Ground 
Pathway 
2.3E+3 
l .6E+7 
2.3E+9 
6.3Et8 
9.9E+8 
2.5E+lO 
9.8E+9 
6.7E+11 
1.4E+9 
6.1E+8 
6.6E+8 
l .2E+9 
1.8E+lO 
3.2E+8 
l . gE+ lO  
2 .8Et8  
5 .2Et8  
1.1E+10 
3.8Et10 
1 .ZE+6 
5.3E+8 
4.5E+5 
9 .1  E+6 
2 . O D 9  

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 1-2 

U N I T S  2 & 3 DOSE PARAMETER Ri FOR SECTOR Q 
Paae 1 o f  4 

Pathway = SORB R e s i d e n t  Employee 
X /Q  = 9.9E-7 sec/m3 

D i s t a n c e  = 1.1 m i l e s  
D /Q  = 5.OE-9 m-' 

Rad io-  
Nucl i de 

H -3 
C r -51  
Mn-54 
CO-57 
C O - 5 8  
Co-60 
Sr -89 
S r -90  
Zr -95  
Nb-95 
RLI-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
U N - I D  

I n f a n t  

I n h a l  a- 
t i o n  
Pathway 

Food & 
Ground 
Pathway 

Chi 1 d 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l a t i o n  Pathway, u n i t s  = 
P C ~  /m 

Food & Ground Pathway, u n i t s  = (m2)(mrem/vrl 
,uCi /sec 

Teen 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

A d u l t  

I n h a l  a- 
t i o n  
Pathway 

Food & 
Ground 
Pathway 

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 1-2 

U N I T S  2 & 3 DOSE PARAMETER Ri FOR SECTOR Q 
Paae 2 o f  4 

Pathway = San Onofre M o b i l e  Homes 
X / Q  = 6.9E-7 sec/m3 

D i s t a n c e  = 1.4 m i l e s  
D /Q  = 3.3E-9 m" 

Radi o -  
Nucl i d e  

H -3  
C r -51  
Mn-54 
CO-57 
CO-58 
CO-60 
Sr -89 
Sr -90 
Zr -95  
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

I n f a n t  

I n h a l  a -  
t i  on 
Pathway 

Food & 
Ground  
Pathway 

C h i l d  

I n h a l a -  
t i  on 
Pathway 

Food & 
Ground  
Pathway 

I n h a l a t i o n  Pathway, u n i t s  = w /m 

Food & Ground Pathway, u n i t s  = 'm2'(mrem'yr) 
, u C i  / sec  

1-5  

Teen 

I n h a l  a- 
t i  on 
Pathway 

Food & 
Ground 
Pathway 

A d u l t  

I n h a l a -  
t i  on 
Pathway 

Food & 
Ground 
Pathway 

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 1-2 

UNITS 2 81 3 DOSE PARAMETER Ri FOR SECTOR Q 
Page 3 o f  4 

Pathway = San Mateo P t  Homes 
X / Q  = 2.6E-7 sec/m3 

D i s t a n c e  = 2 .7  m i l e s  
D/Q = 1 .OE-9 m" 

Rad io-  
Nuc l  i de 

H -3 
Cr -51 
Mn - 54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr-90 
Zr-95 
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137  
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

I n f a n t  

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

Chi 1 d 

I n h a l a -  
t i  on 
Pathway 

I n h a l a t i o n  Pathway, u n i t s  = 
P C ~  /m 

Food & 
Ground 
Pathway 

Food & Ground Pathway, u n i t s  = Lmremjvr) 
,uC i  / s e c  

1-6 

Teen 

I n h a l a -  
t i  on 
Pathway 

Food & 
Ground 
Pathway 

A d u l t  

I n h a l a -  
t i o n  
Pathway 

1 .3Et3  
1.4E+4 
l . 4 E t 6  
3.1E+4 
9.3Et5 
6.OE+6 
1.4E+6 
9.6€+6 
1.8Et6 
5.OE+5 
5.OE+5 
1.2E+6 
9 .8E t4  
l .2E+4 
7 .5Et4  
l . 3 E t 6  
3.6E+5 
7.8E+6 
1.2E+7 
1 . lE+5 
2 .2E+6 
3.OE+4 
4.5E+5 
8.6E+5 

Food & 
Ground 
Pathway 

50123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 1-2 

UNITS 2 & 3 DOSE PARAMETER Ri FOR SECTOR Q 
Page 4 o f  4 

Pathway = S .  C .  Res iden t  W i t h  Garden D i s t a n c e  = 4 . 1  m i l e s  

Radi o-  
Nucl i de 
H -3 
Cr -51 
Mn-54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr -90 
Zr -95 
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

n t  
Food & 
Ground 
Pathway 

- 0 - 
4.7E+6 
1.4E+9 
3.4E+8 
3.8E+8 
2.2E+10 
2 .ZE+4 

- 0 - 
2.5E+8 
l .4E+8 
1. IE+8 
2.OE+7 
6.8E+9 
l . 5 € + 8  
1 .OE+10 
2.1 E+7 
1.4E4-7 
7.OE+7 
1.7€+7 
1.2E+6 
2.4€+6 
4.5E+5 
2.5E+6 
7.5E+8 

Ch 
I n h a l  a -  
t i o n  
Pathway 
l . l E + 3  
1.7E+4 
1.6€+6 
1.3E+4 
l . l E + 6  
7 .1Et6  
2.2E4-6 
1.5E+7 
2.2€+6 
6.1E+5 
6.6€+5 
1 .8Et6  
I.ZE+5 
1.5E+4 
I .  OE+5 
l .7E+6 
5.4E+5 
1 .2E+7 
1.6E+7 
1.9E+5 
3.8E+6 
5.1Et4 
7.9E+5 
l .OEt6  

I n h a l a t i o n  Pathway, u n i t s  = p C i  /rn 

I d 
Food  & 
Ground 
Pathway 
4.OE+3 
l . l E + 7  
2.OE+9 
5.8E+8 
7.5E+8 
2.4E+lO 
3.5E+lO 
l . 4 E t l 2  
l . l E + g  
4.3€+8 
5.OE+8 
2.9E+9 
3.2Et10 
3.7E+8 
3. 4E4-10 
3.OE+8 
4.2E+8 
l.OE+lO 
4.8E+10 
1 .2E+6 
8 . lE+8  
4 .5Et5  
1 .ZE+7 
3.5E+9 

Food & Ground Pathway, u n i t s  = (m2)'mrern/yr) 
p C i / s e c  

I n h a l a -  
t i  on 
Pathway 
1.3E+3 
2.1E+4 
2 .OE+6 
3 . lE+4 
1.3E+6 
8.7E+6 
2.4E+6 
l.6E+7 
2.7Et6 
7.5E+5 
7.8E+5 
2.OEt6 
1.5E+5 
l.8E+4 
1 .2E+5 
2.OE+6 
6.1E+5 
1.3E+7 
1.5E+7 
1.5E+5 
2.9€+6 
4.OE+4 
6.2€+5 
l . Z E t 6  

n 
Food & 
Ground 
Pathway 
2.6E+3 
1.5Et7 
2.3E+9 
6.6E+8 
9.7E+8 
2.5E+lO 
l .5E+lO 
8 .3E- t l l  
1 .5Et9 
5.9Et8 
6.8E+8 
1.8E+9 
2.3E+IO 
3.2E+8 
Z.4E+lO 
2.3€+8 
5.5E38 
l .3E+lO 
3.1€+10 
1 .2Et6  
4.6E+8 
4.5Et5 
8 .2Et6  
2.6Ec9 

A d u l t  
I n h a l  a -  
t i  on 
Pathway 
1.3E+3 
1.4E+4 
l . 4 € + 6  
3 .1Et4  
9.3E+5 
6.OE+6 
1. ~ E I - 6  
9.6E+6 
1.8E+6 
5 .OE+5 
5 .OE+!i 
1 .2E+6 
9 .8Et4  
l.ZE+4 
7.5E+4 
l .3E+6 
3.6E+5 
7.8E+6 
1 .ZE+7 
1 .lE+5 
2 . 2 € + 6  
3.OE+4 
4.5E35 
8.6E+5 

Food & 
Ground 
Pathway 
2.3E+3 
l .6E+7 
2.3E+9 
6 .3€+8 
9.9E+8 
2.5E+IO 
9.8E+9 
6 .7E+ l l  
1.4E+9 
6. IE+8 
6.6€+8 
1.5E+9 
1.8E+lO 
3.2€+8 
l .gE+lO 
2.8E+8 
5.2E+8 
l . l E t 1 0  
3.8E+10 
1 .2E+6 
5.3E+8 
4.5E+5 
9,1E+6 
2,OE+9 

50123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 1-3  

U N I T S  2 & 3 DOSE PARAMETER Ri FOR SECTOR R 
Page 1 o f  2 

Pathway = Camp Mesa 
X / Q  = 3 . 7 E - 6  sec /m3  

D i s t a n c e  = 0.4 m i l e s  
D/Q = 2.5E-8 m-2 

Rad i o-  
N u c l  i d e  

H -3  
0 - 5 1  
Mn - 54 
CO-57 
CO-58 
Co-60 
Sr -89 
S r -90  
Zr -95  
Nb-95 
Ru-  103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

I n f a n t  

I n h a l a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

C h i l d  

I n h a l a -  
t i o n  
Pathway 

I n h a l a t i o n  Pathway, u n i t s  = 
P C ~  /m 

Food & 
Ground 
Pathway 

in2 m r e m  yr) Food & Ground Pathway, u n i t s  = ' L(Ci,se/c 

1-8  

Teen 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

A d u l t  

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

50123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 1-3 

U N I T S  2 & 3 DOSE PARAMETER Ri FOR SECTOR R 
Page 2 o f  2 

Pathway = San Ono f re  M o b i l e  Homes 
X / Q  = 5 . 2 E - 7  sec/m3 

D i s t a n c e  = 1 .3  m i l e s  
D/Q = 3.OE-9 rn-? 

Rad io-  
Nucl  i de 

H -3 
C r - 5 1  
Mn - 54 
CO-57 
CO - 58 
Co-60 
Sr -89 
S r -90  
Z r -95  
Nb-95 
Ru-103 
Te- l29m 
CS-134 
CS-136 
CS-137 
Ba- 140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

I n f a n t  

I n h a l a -  
t i  on 
Pathway 

Food & 
Ground 
Pathway 

Ch i  1 d Teen 

I n h a l  a -  
t i  on 
Pathway 

mrem I n h a l a t i o n  Pathway, u n i t s  = 
P C ~  /m 

Food & 
Ground 
Pathway 

m2 mrem y r )  Food & Ground Pathway, u n i t s  = ( LLi,se/c 

1-9 

I n h a l  a -  
t i  on 
Pathway 

Food & 
Ground 
Pathway 

A d u l t  

I n h a l  a- 
t i  on 
Pathway 

Food & 
Ground 
Pathway 

-0- 
4.7E+6 
1.4E+9 
3.4E+8 
3.8Et8 
2.2E+10 
2.2E+4 

- 0 - 
2.5E+8 
1.4E+8 
l . l E + 8  
2.OE+7 
6.8E+9 
l .5E+8 
1 .OE+10 
2.1E+7 
1.4E+7 
7.OE+7 
1.7E+7 
1 .2Et6  
2.4E+6 
4 . 5 E t 5  
2.5Et6 
7.5E+8 

50123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 1-4 

U M I T S  2 & 3 DOSE PARAMETER Ri FOR SECTOR A 
Page 1 o f  2 

Pathway = Camp Mesa 
X / Q  = 2.7E-6 sec/m3 

D i s t a n c e  = 0 .4  m i l e s  
D/Q = 2.1E-8 m-2 

Radio-  
Nucl i d e  

H -3 
Cr -51 
Mn-54 
CO-57 
CO - 58 
Co-60 
S r -89  
S r -90  
Z r -95  
Nb-95 
RLI-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce- 141 
Ce-144 
I -131 
I -132 
I -133 
I -134  
I -135 
U N - I D  

I n f a n t  

I n h a l a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

Chi 1  d 

I n h a l  a -  
t i o n  
Pathway 

mrem r I n h a l a t i o n  Pathway, u n i t s  = & 

Food & 
Ground 
Pathway 

Food & Ground Pathway, u n i t s  = (m2)(mrem!vr' pC i  / sec  

1 - 10 

Teen 

I n h a l  a- 
t i o n  
Pathway 

Food & 
Ground 
Pathway 

A d u l t  

I n h a l a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

50123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 1-4 

U N I T S  2 & 3 DOSE PARAMETER Ri FOR SECTOR A 
Page 2 o f  2 

Pathway = Camp San Mateo 
X / Q  = 7.2E-8 sec/m3 

D i s t a n c e  = 3 . 6  m i l e s  
D/Q = 4.1E-10 rnL2 

Rad io-  
Nucl  i de 

H -3  
C r - 5 1  
Mn - 54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr -90 
Zr -95  
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

I n f a n t  

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

Chi 1 d 

I n h a l  a-  
t i  on 
Pathway 

I n h a l a t i o n  Pathway, u n i t s  = *- 
pCi /m 

Food & 
Ground 
Pathway 

Food & Ground Pathway, u n i t s  = 'm2)'mrem'yr) 
p C i / s e c  

1-11 

Teen 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

Adul  t 

I n h a l  a- 
t i o n  
Pathway 

Food & 
Ground 
Pathway 

50123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 1-5 

UNITS 2 & 3 DOSE PARAMETER Ri FOR SECTOR 6 
Page 1 o f  2 

Pathway = S a n i t a r y  L a n d f i l l  
X / Q  = 1 .3E-7 sec/m3 

D i s t a n c e  = 2 . 1  m i l e s  
D/Q = 1 . 1  E-9 m'2 

R a d i o -  
Nuc l  i d e  

H -3 
C r - 5 1  
Mn-54 
CO-57 
CO-58 
Co-60 
S r - 8 9  
S r - 9 0  
Z r - 9 5  
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131  
I -132 
I -133 
I -134  
I -135  
UN-ID 

I n f a n t  

I n h a l a -  
t i o n  
Pa thway  

Food & 
Ground  
Pathway 

Chi l d 

I n h a l a -  
t i  on 
Pa thway  

mrem I n h a l a t i o n  Pathway,  u n i t s  = 4 
P C ~  /m 

Food & 
Ground  
Pa thway  

m2 m r e m  y r )  Food & Ground  Pathway,  u n i t s  = ( L(Ci,se/c 

1 -12  

Teen 

I n h a l a -  
t i o n  
Pathway 

Food & 
Ground  
Pathway 

A d u l t  

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

$0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 1-5 

U N I T S  2 & 3 DOSE PARAMETER Ri FOR SECTOR B 

Pathway = Deer Consumer/Hunter 
X / Q  = 6.8E-8 sec/m3 

D i s t a n c e  = 3.8 m i l e s  
D /Q  = 5.1E-10 rn-? 

Radio-  
Nuc l  i de 

H -3  
C r - 5 1  
Mn - 54 
CO-57 
CO-58 
Co-60 
Sr-89 
S r -90  
Z r -95  
Nb-95 
Ru- 103 
Te- l29m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

I n f a n t  

I n h a l  a- 
t i o n  
Pathway 

Food & 
Ground 
Pathway 

Chi 1 d 

I n h a l a -  
t i o n  
Pathway 

mrem r I n h a l a t i o n  Pathway, u n i t s  = & 
P C ~  /m 

Food & 
Ground 
Pathway 

m2 mrem r )  Food & Ground Pathway, u n i t s  = 
) LCi,i/e: 

1-13 

Teen 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

Adul t 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

50123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 1-6 

U N I T S  2 & 3 DOSE PARAMETER Ri FOR SECTOR C 
Page 1 o f  2 

Pathway = Deer Consurner/Hunter 
X / Q  = 4.OE-7 sec/rn3 

D i s t a n c e  = 1.0 m i l e s  
D/Q = 4.6E-9 m-2 

Rad io-  
Nuc l  i de 

H -3  
C r -51  
Mn - 54 
CO-57 
CO-58 
Co-60 
Sr -89 
Sr -90 
Zr -95  
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
U N - I D  

I n f a n t  

I n h a l  a- 
t i o n  
Pathway 

Food & 
Ground 
Pathway 

-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
- 0 - 
-0- 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 

C h i l d  

I n h a l a -  
t i o n  
Pathway 

m r e m  r I n h a l a t i o n  Pathway, u n i t s  = & 

Food & 
Ground 
Pathway 

Food & Ground Pathway, u n i t s  = (m2)(mremlyr) p C i / s e c  

1-14 

Teen 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

2 .3€+1 
l . O E t 5  
1.4E+6 
8.OE+6 
1.9E+7 
7 .2E+7 
2.6E+7 
8.OE+8 
l . l E + B  
4.5E+8 
7.5E+8 
4 .5E t8  
l .ZE+8 
4 .2E t6  
9.3€+7 
4 .2Et6  
2 .4Et6  
2.9E+7 
4.3E+8 

- 0 - 
8.6E-cO 

- 0 - 
6.3E-16 
9.4E+7 

A d u l t  

I n h a l  a- 
t i o n  
Pathway 

50123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 1-6 

U N I T S  2 & 3 DOSE PARAMETER 8, FOR SECTOR C 
Page 2 o f  2 

Pathway = Camp San O n o f r e  
X / Q  = 8.7E-8 sec/m3 

D i s t a n c e  = 2.8 m i l e s  
D/Q = 7.9E-10 m-? 

Rad io-  
Nucl i de 

A d u l t  Teen I n f a n t  Chi 1 d 

I n h a l a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l  a -  
t i  on 
Pathway 

Food & 
Ground 
Pathway 

I n h a l a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

H - 3  
C r - 5 1  
Mn - 54 
CO-57 
CO - 58 
Co-60 
S r -89  
S r -90  
Z r - 9 5  
Nb-95 
Ru-103 
Te-129111 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

I n h a l a t i o n  Pathway, u n i t s  = p C i  /m 

Food & Ground Pathway, u n i t s  = im2 ' (mrem/yr)  pCi /sec 

1-15 
S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 1-7 

U N I T S  2 & 3 DOSE PARAMETER Ri FOR SECTOR D 
Page 1 o f  2 

Pathway = Deer Consumer/Hunter 
X / Q  = 5.3E-7 sec/m3 

D i s t a n c e  = 0 .8  m i l e s  
D/Q = 7.3E-9 rnm2 

Rad io-  
Nucl  i de 

H -3 
Cr -51 
Mn-54 
CO-57 
CO-58 
CO-60 
Sr -89 
Sr-90 
Zr-95 
Nb-95 
Ru-103 
Te- 1 29rn 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
1 -134 
I -135 
U N - I D  

I n f a n t  

I n h a l  a- 
t i o n  
Pathway 

Food & 
Ground 
Pathway 

C h i l d  

I n h a l  a -  
t i o n  
Pathway 

-0- 
- 0 - 
- 0 - 
-0- 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0-  
- 0 - 
- 0 - 
-0- 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 

I n h a l a t i o n  Pathway, u n i t s  = 
P C ~  /m 

Food & 
Ground 
Pathway 

m2 rnrem y r )  Food & Ground Pathway, u n i t s  = ( L!i,s/c 

1-16 

Teen 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

A d u l t  

I n h a l  a -  
t i  on  
Pathway 

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 1-7 

U N I T S  2 & 3 DOSE PARAMETER Ri FOR SECTOR D 

Pathway = Camp San Onof re  
X / Q  = 6.9E-8 sec /m3  

D i s t a n c e  = 3 .0  m i l e s  
D/Q = 7.2E-10 rn-2 

Radio-  
N u c l  i de 

H -3 
Cr -51  
Mn - 54 
CO-57 
CO - 58 
CO-60 
Sr-89 
Sr-90 
Zr-95 
Nb-95 
RU - 103 
Te- lZ9m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce- 144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

I n f a n t  

I n h a l  a- 
t i o n  
Pathway 

Food & 
Ground 
Pathway 

C h i l d  

I n h a l  a-  
t i o n  
Pathway 

I n h a l a t i o n  Pathway, u n i t s  = ,uCi /m 

Food & 
Ground 
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0- 
-0- 
- 0- 
-0- 
-0- 
- 0- 
-0-  
-0- 
-0- 
-0-  
-0-  
-0-  
-0-  

Food & Ground Pathway, u n i t s  = (mz)( rnrern lyr )  
pCi /sec 

1-17 

Teen 

I n h a l  a-  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

A d u l t  

I n h a l  a-  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

-0-  
4 . 7 E t 6  
1.4E+9 
3.4E+8 
3.8E+8 
2.2E+10 
2 .ZE+4 

-0- 
2.5E+8 
l .4E+8 
l . l E t 8  
Z.OE+7 
6.8Et9 
l.5E+8 
l.OE+lO 
2.1Et7 
1.4Et7 
7 .OE+7 
1.7Et7 
1 . Z E + 6  
2.4€+6 
4.5E4-5 
2.5Et6 
7.5€+8 

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 1-8 

Pathway = Deer Consumer/Hunter 
X / Q  = 8.5E-7 sec/m3 

D i s t a n c e  = 0.8 m i l e s  
D/Q = 1.3E-8 m-2 

Radi o- 
N u c l  i de 

H -3  
Cr -51 
Mn - 54 
CO-57 
CO-58 
Co-60 
Sr -89 
Sr -90 
Zr-95 
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

I n f a n t  

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

C h i l d  

I n h a l  a -  
t i o n  
Pathway 

I n h a l a t i o n  Pathway, u n i t s  = pCi /m 

Food & 
Ground 
Pathway 

Food & Ground Pathway, u n i t s  = (mZ)(mrem'yr) pCi /sec 

1-18 

Teen 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

A d u l t  

I n h a l a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

50123-ODCM-A 
R e v i s i o n  0 
02-27 -07 



TABLE 1-8 

U N I T S  2 & 3 DOSE PARAMETER Ri FOR SECTOR E 
Pase 2 o f  2 

Pathway = Camp Horno 
X / Q  = 7 .5E-8  sec/m3 

D i s t a n c e  = 4.1 m i l e s  
D/Q = 7.2E-10 m-?  

Radi o -  
N u c l  i de 

H - 3  
C r -51  
Mn-54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr-90  
Zr-95 
Nb-95 
RLI-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
U N - I D  

I n f a n t  

I n h a l  a- 
t i o n  
Pathway 

Food & 
Ground 
Pathway 

C h i l d  

I n h a l a -  
t i  on 
Pathway 

mrem r I n h a l a t i o n  Pathway, u n i t s  = 4 pCi /m 

Food & 
Ground 
Pathway 

m2 mrem y r l  Food & Ground Pathway, u n i t s  = ' 

1-19 

Teen 

I n h a l  a -  
t i  on 
Pathway 

Food & 
Ground 
Pathway 

A d u l t  

I n h a l a -  
t i o n  
Pathway 

1.3E+3 
1 . 4 E t 4  
l . 4E+6  
3 . l E + 4  
9.3E+5 
6.OE+6 
l .4E+6 
9.6E+6 
1.8E+6 
5.OEt5 
5.OE+5 
l.ZE+6 
9.8E+4 
l.ZE+4 
7.5E+4 
l . 3 E t 6  
3.6Et5 
7.8E+6 
l . 2 € + 7  
1.1 E+5 
Z.2€+6 
3.OE+4 
4.5E+5 
8.6E+5 

Food & 
Ground 
Pathway 

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 1-9 

U N I T S  2 & 3 DOSE PARAMETER Ri FOR SECTOR F 
Paue 1 o f  1 

Pathway = San Onof re  S t a t e  Park/Guard Shack 
X/Q  = 9.6E-7 sec/m3 

D i s t a n c e  = 0.8 m i l e s  
D/Q = 8.4E-9 m-* 

I n f a n t  C h i l d  Teen A d u l t  

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l  a-  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l  a-  
t i  on 
Pathway 

Food & 
Ground 
Pathway 

Radio-  
Nucl i de 

H -3 
Cr-51 
Mn - 54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr-90 
Zr -95 
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

I n h a l a t i o n  Pathway, u n i t s  = pCi /m 

Food k Ground Pathway, u n i t s  = (m2) (mrem'vr) 
pCi /sec 

1-20 
50123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 1-10 

UNITS 2 & 3 DOSE PARAMETER Ri FOR SECTOR G 
Page 1 o f  2 

Pathway = San Ono f re  S t a t e  Beach Campground 
X / Q  = 2.3E-7 sec/m3 

D i s t a n c e  = 1.8 m i l e s  
D/Q = 1 .OE-9 m-2 

I n f a n t  C h i l d  Teen A d u l t  

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l a -  
t i  on 
Pathway 

Food & 
Ground 
Pathway 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

Rad io-  
Nucl i de 

H -3 
0 - 5 1  
Mn-54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr-90 
Z r -95  
Nb-95 
Ru-103 
Te- l29m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

I n h a l a t i o n  Pathway, u n i t s  = 
P C ]  /m 

Food & Ground Pathway, u n i t s  = (mz)(mrem/yrL 
pCi /sec 

50123-00CM-A 
R e v i s i o n  0 
02-27-07 



TABLE 1-10 

UNITS 2 & 3 DOSE PARAMETER Ri FOR SECTOR G 
Page 2 o f  2 

Pathway = San Onofre S t a t e  Beach Campground 
Res ident  

X / Q  = 1 .2E -7  sec/m3 

D i s t a n c e  = 2.8 m i l e s  
D/Q = 7.7E-10 rn" 

Radio- 
Nucl i de 

H -3  
Cr-51 
Mn-54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr-90 
Zr-95 
Nb-95 
Ru-103 
Te- l29m 
CS-134 
CS-136 
CS-137 
Ba- 140 
Ce-141 
Ce- 144 
I -131 
I -132 
I -133 
I -134  
I -135 
U N - I D  

I n f a n t  

I n h a l a -  
t i  on 
Pathway 

Food & 
Ground 
Pathway  

Chi 1 d 

I n h a l  a- 
t i o n  
Pathway 

I n h a l a t i o n  Pathway,  u n i t s  = W / m  

Food & 
Ground 
Pathway 

Food & Ground Pathway,  u n i t s  = pCi /sec  

1-22 

Teen 

I n h a 7  a -  
t i o n  
Pa thway  

Food & 
Ground 
Pathway 

Adul t 

Food & 
Ground 
Pathway 

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 2-1 

SOUTH YARD FACIL ITY  DOSE PARAMETER Ri FOR SECTOR D 
Page 1 o f  1 

Pathway = Camp Homo Sewage Trmnt. D is tance  = 3.2 M i l e s  
X / O  = 1.2E-7 sec/m3 

Radio- 
Nucl i de 
H -3 
Cr-51 
Mn - 54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr-90 
Zr-95 
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
U N - I D  

I n f  
I n h a l  a -  
t i  on 
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0-  
-0-  
-0- 
-0- 
-0- 
-0- 
-0- 
-0-  
-0- 
-0- 
-0- 
-0- 
-0-  
-0- 
-0-  
-0-  
-0- 
-0-  
-0- 
-0- 

n t 
Food & 
Ground 
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0- 
-0- 
-0- 
-0- 
-0-  
-0- 
-0- 
- 0 - 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0-  
-0- 
-0- 
-0- 

Ch 
I n h a l a -  
t i  on 
Pathway 

-0- 
-0- 
-0- 
-0- 
-0-  
-0- 
-0-  
-0- 
-0-  
-0- 
-0- 
-0- 
-0- 
-0-  
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 

1 d 
Food & 
Ground 
Pathway 

-0- 
-0-  
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0-  
-0-  
-0- 
-0- 
-0- 
-0- 
-0-  
-0-  
-0- 
-0-  
-0- 
-0- 

m r e m  r I n h a l a t i o n  Pathway, u n i t s  = 
P C ~  /m 

Food & Ground Pathway, u n i t s  = (m2)(mremiyr) pCi /sec 

Tt 

I n h a l a -  
t i o n  
Pathway 

-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0-  
- 0 - 
-0- 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 

n 
Food & 
Ground 
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0-  
-0-  
-0-  
-0 - 
-0-  
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0-  

Food & 
Ground 
Pathway 

-0-  
l.lE+6 
3.2Et8 
7.8E+7 
8.7E+7 
4.9E+9 
4.9E-t3 

- 0 - 
5.7E+7 
3.1E+7 
2.5E+7 
4.5E+6 
1.6E+9 
3.4E+7 
2.3E+9 
4.7E+6 
3.1E+6 
l.6E+7 
3.9E+6 
2.8E+5 
5.6E+5 
l.OE+5 
5.8E+5 
1.7E+8 

A d u l t  
I n h a l  a -  

S0123-ODCM-A 
Rev is ion  0 
02-27-07 

-- 

- 



TABLE 2 - 2  

SOUTH YARD F A C I L I T Y  DOSE PARAMETER Ri FOR SECTOR E 
Page 1 o f  1 

Pathway = Camp Horno D i s t a n c e  = 3 .7  M i l e s  

Rad io-  
Nuc l  i de  
H -3 
Cr -51 
Mn-54 
CO-57 
CO-58 
Co-60 
Sr -89 
Sr-90 
Zr -95  
Nb-95 
Ru-103 
Te- l29m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce- 144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

I n 1  
I n h a l  a -  
t i  on 
Pathway 

-0 -  
-0 -  
-0 -  
-0-  
-0-  
-0- 
-0-  
-0-  
-0-  
-0- 
-0-  
-0- 
-0-  
-0-  
-0-  
-0- 
-0-  
-0-  
-0- 
-0- 
-0-  
-0-  
-0- 
-0-  

n t 
Food & 
Ground 
Pathway 

-0 -  
-0- 
-0 -  
-0-  
-0-  
-0-  
-0- 
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0- 
-0-  
-0- 
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  

Ch 
I n h a l  a -  
t i  on 
Pathway 

-0- 
-0-  
-0- 
-0-  
-0-  
-0- 
-0-  
-0-  
-0-  
-0- 
-0- 
-0- 
-0-  
-0- 
-0- 
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0- 
-0- 

I d 
Food & 
Ground 
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 

I n h a l a t i o n  Pathway, u n i t s  = ~q pCi /m 

m2 mrem vr) Food & Ground Pathway, u n i t s  = ( LLi,se/c 

TI 
I n h a l a -  
t i o n  
Pathway 

-0-  
-0- 
-0- 
-0- 
-0-  
-0- 
-0- 
-0 -  
-0- 
-0- 
-0 -  
-0- 
-0- 
-0- 
- 0 - 
- 0 - 
- 0 - 
-0- 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 

n 
Food & 
Ground 
Pathway 

- 0 - 
-0-  
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0-  
-0- 
-0-  
-0- 
-0- 
-0-  
-0- 
-0-  
-0-  
-0- 

Ad 
I n h a l  a -  
t i o n  
Pathway 
1.3E+3 
1.4E+4 
l .4E+6 
3 . 7 € + 5  
9.3E+5 
6.OE+6 
l .4E+6 
9.9Et7 
1.8E+6 
5.OE+5 
5.OE+5 
1.2E+6 
8.5E+5 
1.5E+5 
6.2E+5 
l .3E+6 
3.6E+5 
7.8E+6 
1 .ZE+7 
l . l E + 5  
Z.ZE+6 
3.OE+4 
4.5E+5 
8.6E+5 

Food & 
Ground 
Pathway 

- 0 - 
4.7E+6 
1.4E+9 
3.4E+8 
3.8E+8 

2.2E+lO 
2.2E+4 

- 0 - 
2.5€+8 
1.4E+8 
l . l E + 8  
2 .OE+7 
6.8E+9 
l . 5E+8  

l.OE+lO 
2.1€+7 
1.4E+7 
7.OE+7 
1.7E+7 
l.ZEc6 
2.4E+6 
4.5E+5 
2.5E+6 
7.5E+8 

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 2-3 

SOUTH YARD F A C I L I T Y  DOSE PARAMETER R i  FOR SECTOR F 
Paae 1 o f  4 

mrem I n h a l a t i o n  Pathway, u n i t s  = 4- 
P C ~  /m 

Food & Ground Pathway, u n i t s  = 'mz)'mre"~vrl pCi /sec 

. .- 

Pathway - Sheep (Meat) (Shepherd D i s t a n c e  = 0.3 M i l e s  

S0123-ODCM-A I 
R e v i s i o n  0 
02-27-07 

X / Q  

Rad io-  
Nucl i de 
H -3 
C r - 5 1  
Mn - 54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr-90 
Z r - 9 5  
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
U N - I D  

= 7.2E-6 sec /m 
I n f a n t  

I n h a l a -  
t i o n  
Pathway 

-0-  
-0-  
-0- 
-0 - 
-0 - 

Chi  
I n h a l a -  
t i o n  
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0- 
-0 -  
- 0 - 
- 0 - 
- 0 - 
-0-  
- 0 - 
-0-  
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0- 
-0- 

Food & 
Ground 
Pathway 

-0-  
-0-  
-0-  
-0-  
-0- 

1 d 
Food & 
Ground 
Pathway 
1.5E+O 
5.1E+1 
7.8Et2 
4.7E+3 
9.7E+3 
3.7E+4 
5 .OE+4 
1 .OE+6 
6.3E+4 
2.4E+5 
4.2E+5 
6 .OE+5 
1.4E+5 
5. IE+3 
1.3E+5 
5.1E+3 
1.5€+3 
1.8E+4 
6.6E+5 

- 0 - 
1.6E+2 

- 0 - 
l . l E - 1 8  
1 . lE+5 

D/Q = 4.5E-8 
Teen 

-0-  
-0- 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 

I n h a l a -  
t i o n  
Pathway 

m-' 

-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0- 
-0- 
-0-  
-0- 
-0-  
-0-  
-0-  
-0-  
-0- 
-0-  
-0-  
-0-  
-0-  

Food & 
Ground 
Pathway 

I n h a l a -  
t i o n  
Pathway 
7.OE+O 
7.9E+1 
7.7E+3 
2.OE+3 
5.1E+3 
3.3E+4 
7.7E+3 
5.5E+5 
9.7E+3 
2.8E+3 
2.8E+3 
6.4E+3 
4.7E+3 
8.1E+2 
3 .4€+3 
7.OE+3 
2.OEt3 
4.3Et4 
6.6€+4 
6.3E+2 
1.2E+4 
1.6E+2 
2.5E+3 
4.8E+3 

A d u l t  
Food & 
Ground 
Pathway 
2.1E+O 
2.6E+4 
7.6€+6 
1.9E+6 
2.1€+6 
1.2E+8 
3.1€+4 
1.3Et6 
1.6E+6 
1.6E+6 
1.9E+6 
7.6E+5 
3.8E+7 
8.3E+5 
5.7E+7 
1 .2Et5  
7.9E+4 
4.3E+5 
7.OE+5 
6.8E+3 
1.3E+4 
2.5E+3 
1,4E+4 
4.2€+6 

-0-  
-0-  
-0-  
-0-  
-0-  
-0- 
-0-  
-0-  
-0-  
-0- 
-0- 
-0-  
-0-  
-0- 
-0- 
- 0- 
- 0 - 
-0- 
- 0 - 
-0-  
- 0 - 
- 0 - 
- 0 - 
- 0 - 

1.2E+O 
l.OE+Z 
1.4E+3 
8.1E+3 
2.OE+4 
7.3E+4 
2.6E+4 
8.1E+5 
l . l E + 5  
4.5E+5 
7.6E+5 
4.5E+5 
1.2E+5 
4.3E+3 
9.5E+4 
4.3E+3 
2.4E+3 
3 .OE+4 
4.4E+5 

- 0 - 
8*7E+3 

- 0 - 
6.4E-19 
9.5E+4 



TABLE 2-3 

SOUTH YARD F A C I L I T Y  DOSE PARAMETER Ri FOR SECTOR F 
Page 2 o f  4 

Pathwav = San O n o f r e  S t a t e  Pa rk IGuard  Shack D i s t a n c e  = 0 .4  M i l e s  
1 .  

Rad io -  
N u c l  i de 
H -3 
C r -51  
Mn-54 
CO - 57 
CO-58 
CO-60 
S r -89  
Sr -90  
Z r - 9 5  
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131  
I -132 
I -133 
I -134 
I -135 
U N - I D  

I n f  
I n h a l a -  
t i  on 
Pathway 

-0 -  
-0 -  
-0 -  
-0 -  
-0 -  
-0- 
-0 -  
-0- 
-0- 
-0- 
-0- 
-0- 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0- 
- 0 - 
-0-  

n t 
Food & 
Ground 
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0- 
-0 -  
- 0 - 
-0- 
-0- 
-0-  
-0-  
-0 -  
-0- 
-0- 
-0- 
-0- 
-0 -  
-0-  
-0-  

Ch 
I n h a l  a -  
t i  on 
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0- 
-0-  
- 0 - 
- 0 -  
-0- 
-0- 
-0-  
-0- 
-0-  

d 
Food & 
Ground 
Pathway 

-0 -  
-0- 
-0- 
-0- 
-0-  
-0-  
-0 -  
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 

I n h a l a t i o n  Pathway, u n i t s  = 
v C 1  /m 

Food & Ground Pathway, u n i t s  = 'mrem/yr) 
pCi /sec  

Tt 
I n h a l a -  
t i  on 
Pathway 

- 0 -  
-0- 
- 0 -  
- 0 -  
- 0 -  
-0 - 
- 0 -  
- 0 -  
- 0 -  
-0 - 
- 0 -  
- 0 -  
- 0 -  
- 0 -  
-0-  
-0- 
-0- 
-0-  
- 0 - 
-0-  
-0-  
-0- 
-0-  
-0-  

n  
Food & 
Ground 
Pathway 

-0- 
-0- 
-0- 
-0- 
-0-  
-0- 
-0-  
-0- 
-0- 
-0- 
-0-  
-0-  
-0-  
-0- 
-0-  
-0- 
-0- 
-0- 
-0-  
-0 -  
-0 -  
-0 -  
-0-  
-0- 

Ad 
I n h a l a -  
t i o n  
Pathway 
2.2Et.2 
2 .5€+3 
2 .4E t5  
6.3E+4 
l.6E+!i 
l.OE+6 
2.4E+5 
1.7E+7 
3.OE+5 
8.6E+4 
8.6E+4 
2.OE+5 
1.5E+5 
2.5E+4 
l.lE+!i 
Z.ZE+!j 
6.2E+4 
1 .3E+6 
2.OE+6 
2.OE+4 
3.7E+5 
5 . lE+3 
7.7E+4 
1.5E+5 

I t  
Food & 
Ground 
Pathway 

-0- 
8.OE+5 
2 .4E t8  
5.9E+7 
6.5E+7 
3.7E+9 
3.7E+3 

-0-  
4.3E+7 
2.3E+7 
1.9E+7 
3 .4E t6  
l .ZE+g  
2.6E+7 
l .8E+9 
3.5E+6 
2.3E+6 
l .2E+7 
2.9E+6 
2,1E+5 
4.2E-1-5 
7 .7€+4  
4.3E+5 
1.3E+8 

50123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 2-3 

SOUTH YARD F A C I L I T Y  DOSE PARAMETER R, FOR SECTOR F 
Page 3 o f  4 

Pathwav = Deer Consumer/Hunter  D i s t a n c e  = 0 . 4  M i l e s  
X /Q  = 5.4E-6 sec/m3' 

I n f a n t  1 

Rad io -  
Nuc l  i de 
H -3  

Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

I n h a l  a-  
t i  on 
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 -  
- 0 -  
-0-  
-0 - 
-0- 
-0- 
-0-  
-0-  
-0-  
-0- 
-0-  
-0- 
-0-  
-0- 
-0 -  
-0- 
-0 -  
-0- 
-0-  
-0- 

Food & 
Ground 
Pathway 

- 0 -  
- 0 - 
-0-  
- 0 - 
- 0 - 
-0- 
-0-  
-0- 
- 0 -  
-0- 
-0- 
-0-  
-0- 
-0-  
-0-  
-0- 
-0- 
-0- 
-0-  
-0-  
-0-  
-0 -  
-0-  
-0 -  

C h i l d  
I n h a l a -  
t i  on 
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0- 
- 0 - 
-0- 
- 0 - 
- 0 - 
-0- 
-0- 
-0- 

Food & 
Ground 
Pathway 
2 .8E- t l  
5.OE+4 
7 .7E t5  
4.6E+6 
9.6E+6 
3.6E+7 
4 .9E t7  
l.OE+g 
6.2E+7 
2.3E+8 
4.2E+8 
5.9E+8 
l .4E+8 
5.1E+6 
1.3E+8 
5.OEt6 
l . 5 E t 6  
l .8E+7 
6 . 5 E t 8  

-0- 
l . 6 E + l  

-0-  
l . l E - 1 5  
l . l E + 8  

mrem r I n h a l a t i o n  Pathway, u n i t s  = & 
m2 mrem vr) Food & Ground Pathway, u n i t s  = ( :(Cilsk 

D/Q = 3.5E-8 
Teen 

I n h a l a -  
t i  on  
Pathway 

-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0- 
-0- 
-0- 
-0- 
- 0 - 
-0 -  
-0- 
-0- 
-0- 
-0- 
-0- 
-0 -  
-0- 
-0- 
- 0 - 
-0- 
- 0 - 
- 0 - 

Food & 
Ground 
Pathway 
2.3E+1 
l.OE+5 
l .4E+6 
8.OE+6 
1.9E+7 
7.2E+7 
2.6E+7 
8.OE+8 
l . l E t 8  
4.5E+8 
7.5E+8 
4.5E+8 
1.2E+8 
4.2E+6 
9.3€+7 
4.2E+6 
2.4E+6 
2.9E+7 
4.3E+8 

-0- 
8.6E+O 

-0-  
6.3E-16 
9.4E+7 

q - ?  

A d u l t  
I n h a l  a- 
t i  on 
Pathway 
3 . 5 E t l  
3.9E+2 
3.8E+4 
1.OE+4 
2.5€+4 
l .6E+5 
3.8E+4 
2.7E+6 
4.8E+4 
1.4E+4 
1.4E+4 
3.2E+4 
2.3E+4 
4.OE+3 
1.7E+4 
3.5E+4 
9.9E+3 
2.1Et5 
3.3E+5 
3.1E+3 
5.9E+4 
8.2E+2 
l .ZE+4 
2.4E+4 

Food & 
Ground 
Pathway 
3.9E+1 
3 .2Et5  
4.1Et7 
2 .3Et7  
4.7E+7 
7 .2E+8 
3 . lE+7 
l .ZE+g 
2.OE+8 
8.2E+8 
1.3E+9 
6.4E+8 
3.4E+8 
9.5E+6 
4.OE+8 
7.4E+6 
4.2E+6 
4.9E+7 
5.9E+8 
3.4E+4 
6.7€+4 
1.2€+4 
6.9€+4 
l . 4 € + 8  

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 2-3 

SOUTH YARD FACIL ITY  DOSE PARAMETER Ri FOR SECTOR F 
Page 4 o f  4 

Pathway = Bo rde r  P a t r o l  Checkpt .  D i s t a n c e  = 1 .4  M i l e s  
X / O  = 1.2E-6 sec /m3  , ~ 

Radi o -  
Nucl i de 
H - 3  
C r -51  
Mn - 54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr-90 
Zr -95 
Nb-95 
Ru-103 
Te- l29m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
1 -133 
I -134 
I -135 
UN-ID 

I nf 
I n h a l  a -  
t i o n  
Pathway 

-0-  
-0-  
-0-  
-0- 
-0-  
-0 - 
-0-  
-0 -  
-0 -  
-0- 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 

I 

n t 
Food & 
Ground 
Pathway 

- 0 - 
-0 -  
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 

Ch 
I n h a l a -  
t i  o n  
Pathway 

-0-  
-0- 
-0- 
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0- 
-0-  
-0- 
-0-  
-0- 
-0- 

1 d 
Food & 
Ground 
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 

mrem r I n h a l a t i o n  Pathway, u n i t s  = 4 pCi /m 

Food & Ground Pathway, u n i t s  = (mz)(mrem/vr) pCi / sec  

TI  
I n h a l  a- 
t i  on 
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0- 
-0-  
- 0 - 
-0-  
-0- 
-0- 
-0- 

n 
Food & 
Ground 
Pathway 

-0- 
-0-  
-0- 
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0- 
-0- 
- 0 - 
-0- 
- 0 - 
- 0 - 
-0- 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 

Ad 
I n h a l a -  
t i  on 
Pathway 
3.6Ec2 
4.1E+3 
4.OE+5 
l . l E + 5  
2.6E+5 
l . 7 E t 6  
4.OE+5 
2.8E+7 
5.OE+5 
1.4E+5 
1.4E+5 
3.3Et5 
2.4Et5 
4.2E+4 
1.8E+5 
3.6E+!i 
1 .OE+5 
2.2€+6 
3.4E+6 
3.3E+4 
6.1E+5 
8.5E+3 
1.3E+5 
2.5E35 

1 t 
Food & 
Ground 
Pat  hwav 

$0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 2-4 

SOUTH YARD F A C I L I T Y  DOSE PARAMETER Ri FOR SECTOR G 
Page 1 o f  4 

Pathway = San O n o f r e  Bch Campgd D i s t a n c e  = 0.4 M i l e s  
X / O  = 4.5E-6 sec/m3 D/Q = 1.8E-8 m-' 

I C h i l d  

Rad i o- 
Nucl i de 
H -3 
C r - 5 1  
Mn - 54 
CO - 57 
CO-58 
Co-60 
S r -89  
S r -90  
Z r - 9 5  
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131  
I -132 
I -133 
I -134 
I -135 
UN-ID 

Food & 
Ground 
P a t h w a v  

I n h a l  a -  
t i o n  
Pathway 
1.4E+Z 
2 . lE+3  
1.9E+5 
6.3E+4 
1.4€+5 
8.7E+5 
2.7E+5 
l . Z E t 7  
2.8E+5 
7.6E+4 
8.2E+4 
2.2E+5 
1.3E+5 
2.1E+4 
l . l E + 5  
2.IE+5 
6.7E+4 
1.5E+6 
2.OE+6 
2.4€+4 
4.7E+5 
6.3E+3 
9.8€+4 
1 .2€+5 

Food & 
Ground 
Pathway 

-0 -  
5.7E+5 
l . 7 E t 8  
4.2E+7 
4.7E+7 
2.7E+9 
2.7E+3 

- 0 - 
3.1E+7 
1.7E+7 
1.3E+7 
2.4E+6 
8.4E+8 
1.9E+7 
1.3E+9 
Z.5E+6 
1 J E + 6  
8.6E+6 
2 .  IE+6 
1.5€+5 
3.OE+5 
5.5€+4 
3 . lE+5 
9 . 2 € + 7  

I n h a l a t i o n  Pathway, u n i t s  = w- 
PC' /m 

rn2 rnrem y r )  Food & Ground Pathway, u n i t s  = ' L:i,se/c 

I Teen A d u l t  
Food & 
Ground 
Pathway 

-0  - 
5.7E+5 
1 .7€+8  
4 .2Et7  
4.7E+7 
2.7E+9 
2.7E+3 

-0- 
3.1E+7 
1.7E+7 
1.3E+7 
2.4E+6 
8.4E+8 
1.9E+7 
1.3E+9 
2 .5Et6  
1.7E+6 
8.6E+6 
2.1E+6 
1.5E+5 
3.OE+5 
5 . 5 E t 4  
3 . l E t 5  
9.2E+7 

I n h a l  a -  
t i  on 
Pathway 

Food & 
G r o u n d  
Pathway 

- 0 - 
l . l E + 6  
3 .2E+8 
7 .  BE37 
8.7E+7 
4 .9Et9  
4.9E+3 

-0- 
5.7E+7 
3 .1  E+7 
2.5E+7 
4.5E+6 
l .6E+9 
3.4E+7 
2.3E+9 
4.7E+6 
3.1 E+6 
1.6E+7 
3.9E+6 
2.8E+5 
5.6€+5 
l.OE+5 
5.8E+5 
1.7E+8 

50123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 2-4 

SOUTH YARD FACILITY DOSE PARAMETER Ri FOR SECTOR G 
Page 2 o f  4 

Pathway = Highway P a t r o l  Weigh S t a t i o n  
X / O  = 4.2E-7 sec/m3 

D i s t a n c e  = 1 . 6  M i l e s  
D/Q = 1.7E-9 rn-? 

Rad io-  
Nucl  i de 
H -3 
C r - 5 1  
Mn-54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr-90 
Z r -95  
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
1 -133 
I -134 
I -135 
U N - I D  

I n f  
I n h a l a -  
t i o n  
Pathway 

-0- 
-0 -  
-0- 
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0- 
-0-  

n t 
Food & 
Ground 
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0-  
- 0 - 
- 0 - 

C h i l d  Teen 
I n h a l  a -  
t i o n  
Pathway 

-0-  
-0- 
-0- 
-0- 
-0-  
-0-  
-0- 
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0- 
-0- 
-0-  
-0- 
-0-  
-0-  

Food & 
Ground 
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  

I n h a l a t i o n  Pathway, u n i t s  = w /m 
m2 mrem y r )  Food & Ground Pathway, u n i t s  = ' $,se{ 

I n h a l  a- 
t i o n  
Pathway 

- 0 - 
-0- 
- 0 - 
-0- 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0-  
-0-  
-0-  

Food & 
Ground 
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0-  
-0- 
-0-  
-0- 
-0- 
-0-  
-0-  
-0- 
-0-  
-0-  
-0-  
-0- 
-0-  

Ad 
I n h a l  a -  
t i o n  
Pathway 
3.0€+2 
3.4E+3 
3.3E+5 
8 .8Et4  
2.2E+5 
l .4E+6 
3.3E+5 
2.4E+7 
4.ZE+5 
1 .ZE+5 
l .ZE+5 
2.8E+5 
2.OE+5 
3.5E+4 
1 .5E t5  
3.OE+5 
8.6E+4 
1.8E+6 
2.8E+6 
2.7E+4 
5.1E+5 
7. IE+3 
l.lE+5 
2. I E + 5  

It 
Food & 
Ground 
Pathway 

- 0 - 
l . l E + 6  
3.3E+8 
8.1E+7 
9.OE+7 
5.1E+9 
5.1Et3 

- 0 - 
6.OE+7 
3.2E+7 
2.6E+7 
4.7Et6 
l .6E+9 
3.6E+7 
2.4€+9 
4.9€+6 
3 .ZE+6 
1.7E+7 
4.1E+6 
2.9E+5 
5.8E+5 
l . l E t 5  
6 .OE+5 
1.8E+8 

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 2-4 

SOUTH YARD F A C I L I T Y  DOSE PARAMETER R; FOR SECTOR G 
Paae 3 o f  4 

d 

Pathway = Sheep (Meat) /Shepherd 
X / Q  = 2.4E-7 sec/m 

1 
, . 

Rad io-  
Nucl i de 
H -3  
Cr -51  
Mn-54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr -90 
Zr -95 
Nb-95 
Ru-103 
Te- 1 Z9m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
1 -131 
1 -132 
1 -133 
1 -134 
I -135 
UN-ID 

I n f a n t  1 
I n h a l  a -  
t i o n  
Pathway 

-0-  
-0- 
-0- 
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0- 
-0-  
-0-  
-0-  
-0-  
-0- 
-0-  
-0-  

Food & 
Ground 
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 

Chi 1 d 
I n h a l  a- 
t i o n  
Pathway 

-0-  
-0-  
-0-  
-0-  
-0- 
-0- 
-0- 
-0-  
-0- 
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0- 
-0-  
-0-  
-0 - 
-0-  
-0- 
-0- 
-0-  
-0 -  

Food & 
Ground 
Pathwav 

I n h a l a t i o n  Pathway, u n i t s  = p C i  /m 

m2 mrem yr) Food & Ground Pathway, u n i t s  = ( :(Cilse/c 

D i s t a n c e  = 2.3 M i l e s  
D/Q = 9.2E-10 m-2 

Teen 
I n h a l a -  
t i o n  
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0- 
- 0 - 
-0- 
-0- 
-0- 
-0- 
-0- 
-0 -  
-0- 
-0- 
-0-  
-0-  

Food & 
Ground 
Pathway 
1.2E+O 
1.0€+2 
1.4E+3 
8.1E+3 
Z.OE+4 
7.3E+4 
Z.6E+4 
8.1Et5 
l . l E + 5  
4.5E+5 
7.6Et5 
4.5E+5 
1 .ZE+5 
4.3E+3 
9.5E+4 
4.3E+3 
2.4€+3 
3.OE+4 
4.4€+5 

-0- 
8.7€+3 

-0-  
6.4E-19 
9.5E+4 

Adul t 
I n h a l  a -  
t i o n  
Pathway 
7.OE+O 
7.9E+l  
7.7E+3 
2.OEt3 
5.1Et3 
3.3E+4 
7.7E+3 
5.5E+5 
9.7E+3 
2.8E+3 
2.8E+3 
6.4E+3 
4.7E+3 
8.1E+2 
3 .4Et3  
7.OE+3 
2.OE+3 
4.3Et4 
6.6E+4 
6.3E+2 
1 .ZE+4 
1.6E+Z 
2.5E+3 
4.8Et3 

Food & 
Ground 
Pathway 
2.1E+O 
2.6E+4 
7.6E+6 
1.9E+6 
2.1E+6 
1.2€+8 
3.1Et4 
l .3E+6 
1.6E+6 
1.6E+6 
1.9E+6 
7.6E+5 
3.8E+7 
8.3E+5 
5.7E+7 
1.2€+5 
7.9€+4 
4.3€+5 
7.OE+5 
6.8Et3 
1.3E+4 
2.5E+3 
1.4E+4 
4.2E+6 

$0123-ODCM-A 
R e v i s i o n  0 
02-27 -07 



TABLE 2-4 

SOUTH YARD F A C I L I T Y  DOSE PARAMETER Ri FOR SECTOR G 
Paae 4 o f  4 

P a t h w a y  = Deer  Consurner/Hunter D i s t a n c e  
I '  

Rad io -  
Nucl i de 
H -3  
C r - 5 1  
Mn-54 
CO-57 
CO-58 
Co-60 
Sr -89  
Sr-90 
Zr-95 
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131  
I -132 
I -133 

i 1 -134 
I  -135 
U N - I D  

D /Q  
1 Ch i  1 d I TE 

I nhal a -  
t i o n  
Pathway 

- 0 -  
- 0 -  
- 0 -  
-0- 
- 0 -  
- 0- 
-0 -  
- 0- 
-0- 
-0 -  
-0- 
-0- 
-0 -  
-0 -  
-0- 
-0 -  
-0- 
- 0 - 
-0- 
- 0 - 
- 0 - 
-0-  
- 0 - 
- 0 - 

Food & 
Ground 
Pathway 
2.8€+1 
5.OE+4 
7.7€+5 
4 .6E t6  
9 . 6 E t 6  
3.6E+7 
4.9E+7 
l . O E t 9  
6.2E+7 
2 . 3 E t 8  
4 .2€+8 
5.9E+8 
l . 4E+8  
5.1E+6 
1 J E + 8  
5.OE+6 
l . 5 E t 6  
l .8E+7 
6.5E+8 

-0 -  
1 .6E+ l  

-0 -  
l . l E - 1 5  
l . l E t 8  

- 

I n h a l  a -  
t i o n  
Pathway 

- 0 - 
- 0 - 
-0- 
-0- 
-0-  
-0-  
-0-  
-0-  
-0- 
-0-  
-0 -  
-0-  
-0- 
-0- 
-0- 
-0-  
-0- 
-0- 
-0-  
- 0 -  
-0-  
- 0 -  
-0- 
- 0 - 

en 
Food & 
Ground 
Pathway 
2.3E+1 
l.OE+5 
l . 4E+6  
8 .0€+6 
1.9E+7 
7 .2Et7  
2 .6Et7  
8.OE+8 
l . l E + 8  
4.5E+8 
7.5E+8 
4.5E+8 
l . Z E t 8  
4 .ZE+6 
9.3E+7 
4.2E+6 
2.4E+6 
2.9E+7 
4 .3E t8  

- 0 - 
8.6EtO 

- 0 - 
6.3E-16 
9.4E+7 

Ad 
Inha l  a -  
t i  on 
Pathway 
3.5€+1 
3.9E+2 
3 . 8 E t 4  
1.OEt4 
2 .5€+4  
l .6E+5 
3.8E+4 
2.7E+6 
4 .8Et4  
1.4E+4 
1.4E+4 
3.2E+4 
2.3E+4 
4.OE+3 
1 . 7 E t 4  
3 . 5 E t 4  
9 .9E t3  
2.1E+5 
3.3Et5 
3.1E+3 
5.9E+4 
8.2€+2 
1.2€+4 
2.4E+4 

11 t 
Food & 
Ground 
P a t h w a y  
3.9E+l  
3.2E+5 
4.  IE+7 
2.3E+7 
4.7E-t7 
7.2E+8 
3 .1Et7  
1 .ZE+9 
2 .OE+8 
8.2E+8 
1.3E+9 
6.4E+8 
3.4E+8 
9.5E+6 
4.OE+8 
7.4E+6 
4.2Et6 
4.9E+7 
5.9E+8 
3.4E+4 
6.7E+4 
l . 2 € + 4  
6.9€+4 
l . 4 € + 8  

mrem r I n h a l a t i o n  Pathway, u n i t s  = & 
Food & Ground Pathway, u n i t s  = Lmz)(mrem/yr) pCi /sec  

S0123-ODCM-A 1 
R e v i s i o n  0 
02-27-07 



TABLE 3-1 

NORTH I N D U S T R I A L  AREA (UNIT 1) DOSE PARAMETER Ri FOR SECTOR P 
Page 1 o f  3 

- 

- 

- 

Pathway = S u r f  B e a c h / L i f e  Guard 
X / Q  = 3.8E-6 sec/m3 

D i s t a n c e  = 0 .3  m i l e s  
D/Q = 1.7E-8 m-* 

I n f a n t  C h i l d  Teen A d u l t  

I n h a l  a -  
t i  on 
Pathway 

Food & 
Ground 
Pathway 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l  a-  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

- 0 - 
4.2E+5 
l .3E+8 
3 . lE+7  
3.5E+7 
2.OE+9 
2.0€+3 

-0-  
2.3E+-7 
l.ZE+7 
9.9E+6 
1.8E+6 
6.2E+8 
1.4E+7 
9.4E+8 
1.9E+6 
1 .ZE+6 
6.4E+6 
1.6Et6 
l . l E + 5  
2.2Et5 
4.1E+4 
2.3E+5 
6.8E+7 

Rad i o- 
Nucl  i de 

H -3 
Cr -51 
Mn-54 
CO-57 
CO-58 
Co-60 
Sr -89 
S r -90  
Z r -95  
Nb-95 
Ru-103 
Te- l29m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
U N - I D  

mrem r I n h a l a t i o n  Pathway, u n i t s  = 4 
P C ~  /m 

Food & Ground Pathway, u n i t s  = (m2)(mrem/yr) 
pCi /sec  

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 3-1 

Pathway = C o t t o n  P o i n t  E s t a t e s  (w/o Garden) 
X / Q  = 1.4E-7 sec/m3 

NORTH INDUSTRIAL  AREA ( U N I T  1) DOSE PARAMETER Ri FOR SECTOR P 
Page 2 o f  3 

Radi o -  
Nucl  i de 

H -3 
Cr -51  
Mn-54 
CO-57 
CO - 58 
Co-60 
Sr -89  
S r -90  
Z r -95  
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce- 144 
1 -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

I n f a n t  

I n h a l  a -  
t i  on 
Pathway 

Food & 
Ground 
Pathway 

C h i l d  

I n h a l  a-  
t i o n  
Pathway 

l . l E + 3  
1.7E+4 
1.6E+6 
1.3E+4 
l . l E + 6  
7.1E+6 
2 .ZE+6 
1.5E+7 
2 .ZE+6 
6.1E+5 
6.6E+5 
1.8E+6 
1 .ZE+5 
1.5E+4 
l.OE+5 
l .7E+6 
5.4E+5 
1 .ZE+7 
l . 6 E t 7  
1 .9Et5  
3 .8Et6  
5 .1Et4  
7.9E+5 
l .OE t6  

Food & 
Ground 
Pathway 

-0- 
4.7E+6 
1.4E+9 
3.4E+8 
3.8E+8 
2.2E+10 
2 .2E+4 

-0 -  
2.5E+8 
l . 4E+8  
l . l E + 8  
2.OE+7 
6.8E+9 
1.5E+8 
l .OE+lO 
2 . l E + 7  
1.4E+7 
7 .OE+7 
1.7E+7 
1 .ZE+6 
2.4E+6 
4.5E+5 
2 . 5 E t 6  
7.5E+8 

mrem r I n h a l a t i o n  Pathway, u n i t s  = 4 
P C ~  /m 

Food & Ground Pathway, u n i t s  = 'mz)(mrem/yr' p C i / s e c  

D i s t a n c e  = 2.5 m i l e s  
D/Q = 4.2E-10 m-2 

Teen 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

Adul  t 

Food & 
Ground 
Pathway 

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 3 - 1  

NORTH INDUSTRIAL AREA (UNIT  1) DOSE PARAMETER R i  FOR SECTOR P 
Page 3 o f  3 , 

Pathway = C o t t o n  P o i n t  E s t a t e s  w i t h  Garden D i s t a n c e  = 2 . 6  m i l e s  
X / Q  = 1.3E-7 sec/m3 D/Q = 3 .9E- I0  rn-2 

Radio-  
N u c l  i de 

H -3  
C r - 5 1  
Mn - 54 
CO - 57 
CO - 58 
Co-60 
S r -89  
S r - 9 0  
Z r -95  
Nb-95 
Ru-103 
Te- lZ9m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce- 144 
I -131  
I -132 
1 -133 
I -134 
I -135 
U N - I D  

I I n f a n t  

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

Chi 1 d 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l a t i o n  Pathway, u n i t s  = 
pC1 /m 

Food & Ground Pathway, u n i t s  = 'm2)(mrem~vr) 
pCi /sec 

Teen I 
I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

A d u l t  I 
I n h a l a -  
t i  on 
Pathway 

Food & 
Ground 
Pathway 

SO123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 3-2  

Pathway = San Ono f re  R e c r e a t i o n  Beach 

NORTH INDUSTRIAL AREA (UNIT 1) DOSE PARAMETER Ri FOR SECTOR Q 
Page 1 o f  4 

Rad io-  
N u c l  i de 

H - 3  
C r - 5 1  
Mn - 54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr -90  
Z r - 9 5  
Nb-95 
Ru-103 
Te- lZ9m 
CS-134 
CS-136 
CS-137 
Ba- 140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

I n f a n t  

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

C h i l d  

I n h a l a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l a t i o n  Pathway, u n i t s  = 
P C ?  /m 

m2 mrem vr) Food & Ground Pathway, u n i t s  = ' LLi,se/c 

D i s t a n c e  = 0.8 m i l e s  
D/Q = 6.1E-9 m-2 

Teen 

I n h a l  a- 
t i o n  
Pathway 

Food & 
Ground 
Pathway 

A d u l t  

I n h a l  a -  
t i  on 
Pathway 

1.3E+3 
1.4E+4 
l.4E+6 
3.1E+4 
9.3E+5 
6.OE+6 
l.4E+6 
9.6E+6 
1.8E+6 
5.OE+5 
5.OE+5 
l .ZE+6 
9.8E+4 
l .2E-M 
7.5E+4 
l .3E+6 
3.6E+5 
7.8E+6 
1.2Et.7 
l . l E + 5  
2 .ZE+6 
3.OE+4 
4.5€+5 
8.6E+5 

Food & 
Ground 
Pathway 

50123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 3 -2  

NORTH I N D U S T R I A L  AREA ( U N I T  1) DOSE PARAMETER Ri FOR SECTOR Q 
Page 2 o f  4 

I Pathway = San Onofre M o b i l e  Homes D i s t a n c e  = 1 .2  m i l e s  
D/Q = 4.3E-9 m-2 

Teen I n f a n t  I d 

Food & 
Ground 
Pathway 

A d u l t  Ch 

I n h a l a -  
t i o n  
Pathway 

I n h a l  a -  
t i o n  
Pathway 

I n h a l  a -  
t i  on 
Pathway 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

Food & 
Ground 
Pathway 

Food & 
Ground 
Pathway 

Rad io-  
Nucl i de 

I-I -3 
C r - 5 1  
Mn - 54 
CO-57 
CO-58 
Co-60 
S r -89  
S r -90  
Zr-95 
Nb-95 
RLI-103 
Te-129111 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN- I D 

mrem r I n h a l a t i o n  Pathway, u n i t s  = 4 
P C ]  /m 

Food & Ground Pathway, u n i t s  = (mz)(mremjyr) pC i / sec  

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 3 -2  

NORTH I N D U S T R I A L  AREA ( U N I T  1) DOSE PARAMETER Ri FOR SECTOR Q 
Page 3 o f  

Pathway = San Mateo P t  Homes 
X / Q  = 2.8E-7 sec/m3 

D i s t a n c e  = 2 . 5  m i l e s  
D /Q  = l . l E - 9  m-2 

Teen A d u l t  I n f a n t  Chi 1 d 

I n h a l  a -  
t i  on 
Pathway 

Food & 
Ground 
Pathway 

I n h a l  a- 
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l a -  
t i  on 
Pathway 

Food & 
Ground 
Pathway 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

Rad io-  
Nucl i d e  

H - 3  
C r - 5 1  
Mn - 54 
CO-57 
CO-58 
Co-60 
Sr-89  
S r -90  
Zr-95 
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce- 144 
I -131 
I -132 
1 -133 
1 -134 
I -135 
U N - I D  

mrem I n h a l a t i o n  Pathway, u n i t s  = 4 
P C ]  /m 

Food & Ground Pathway, u n i t s  = 'm2)(mrem~yr'  
, u C i  /sec 

S0123-ODCM-A 
R e v i s i o n  0 
02-27 -07 



TABLE 3-2 

NORTH 

Pathway = San C l c  
X / O  = 1.5E-7 

Rad io-  I t i o n  
Nucl i de 
H -3  
Cr -51 
Mn-54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr -90 
Zr -95 
Nb-95 
Ru-  103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce- 144 
I -131 
I -132 
I -133 
I -134 
I -135 
U N - I D  

Pathway 
6.5E+Z 
1.3E+4 
l.OE+6 
4.9E+3 
7.8E+5 
4.5E+6 
2.OE+6 
1.1 E+7 
1.8E+6 
4.8E+5 
5.5E+5 
1.7E+6 
8.OE+4 
1 .ZE+4 
7.1E+4 
1.6E+6 
5.2E+5 
9.8€+6 
1.5€+7 
1.7E+5 
3.6E+6 
4.5E+4 
7 .OE+5 
6.5E+5 

UDUSTRIAL 

e n t e  Res 
ec/m3 
3 n t  

Food & 
Ground 
Pathway 

- 0 - 
4.7E+6 
1.4E+9 
3.4E+8 
3.8E+8 
2.2E+10 
2.2E+4 

-0- 
2.5E+8 
1 AE+8 
l . l E + 8  
2 .OE+7 
6.8E+9 
1.5E+8 
l.OE+lO 
2. lE+7 
1.4Et7 
7.OE+7 
1.7€+7 
1.2€+6 
2.4E+6 
4.5E+5 
Z.5€+6 
7.5E+8 

AREA (UN 

den t  W i t !  

c i- 
I n h a l  a -  
t i o n  
Pathway 
l . lE+? i  
1.7E+4 
1.6€+6 
1.3E+4 
l . l E t 6  
7 .1E t6  
2.2E+6 
1.5E+7 
2 .ZE+6 
6.1€+5 
6.6E+5 
1.8E+6 
1 .2E+5 
1.5E+4 
1 .OE+5 
1.7E+6 
5.4E+5 
l.2E+7 
l.6E+7 
1.9E+5 
3.8E+6 
5.1E+4 
7.9E+5 
l.OE+6 

T 1) DOS 

Garden 

1 d 
Food & 
Ground 
Pathway 
4 .OE+3 
l . l E t 7  
2.OEt9 
5.8E+8 
7.5E+8 
2.4E+lO 
3.5E+lO 
1.4E+l2 
l . l E + g  
4.3E+8 
5.0€+8 
2.9€+9 
3.2E+10 
3.7E+8 
3.4E+IO 
3 .OE+8 
4.2E+8 
1 .OE+10 
4.8E+IO 
1 .2E+6 
8.1E+8 
4.5E+5 
1.2E+7 
3.5E+9 

mrem r I n h a l a t i o n  Pathway, u n i t s  = 4 
P C ~  /m  

m 2 )  (mrem! y r )  Food & Ground Pathway, u n i t s  = ( 
pCi /sec 

PARAMETER Ri FOR SECTOR Q 
Page 4 o f  

D i s t a n c e  = 3.9 m i l e s  

t i o n  I Ground I t i o n  I Ground 

Teen 
I n h a l a -  I Food & 

Pathway 
2.3E+3 
l .6E+7 
2.3E+9 
6 .3E t8  
9.9E+8 
2.5E+IO 
9.8E+9 
6 .7E- t l l  
1.4E+9 
6.1E+8 
6.6E+8 
1.2E+9 
1.8E+lO 
3.2€+8 
l .gE+lO 
2 .8E t8  
5.2E+8 
l . l E + l O  
3.8E+10 
1 .ZE+6 
5.3€+8 
4.5E+5 
9.1E+6 
2.OE+9 

-- 

Adul t 
I n h a l a -  I Food & 

R e v i s i o n  0 
02-27-07 



TABLE 3-3 

MORTH I N D U S T R I A L  AREA (UNIT  1) DOSE PARAMETER Ri FOR SECTOR R 
Paqe 1 o f  1 

Pathway = San Onofre Mobile Homes 
X / Q  = 6.OE-7 sec/m3 

D i s t a n c e  = 1.2 m i l e s  
D/Q = 3.5E-9 m-' 

Radi o- 
Nucl i de 

H - 3  
C r - 5 1  
Mn - 54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr -90 
Zr -95  
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
C S -  137 
Ba-140 
Ce-141 
Ce- 144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

I n f a n t  

I n h a l  a -  
t i  on 
Pathway 

Food & 
Ground 
Pathway 

C h i l d  

I n h a l a -  
t i  on 
Pathway 

Food & 
Ground 
Pathway 

mrem I n h a l a t i o n  Pathway, u n i t s  = & 
Food & Ground Pathway, u n i t s  = (mz)(m'em/vr) , u C i  /sec 

Teen A d u l t  

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l  a -  
t i  on 
Pathway 

Food & 
Ground 
Pathway 

$0123-ODCM-A 
Revision 0 
02-27-07 



TABLE 3-4 

NORTH I N D U S T R I A L  AREA (UNIT 1) DOSE PARAMETER Ri FOR SECTOR A 
Page 1 o f  2 

D i s t a n c e  = 0 . 3  m i l e s  Pathway = Camp Mesa 
X / Q  = 4.2E-6 sec/m3 

I I n f a n t  

Radio-  
Nucl  i de 
H - 3  
C r -51  
Mn - 54 
CO - 57 
CO - 58 
CO-60 
Sr-89 
Sr-90 
Zr-95 
Nb-95 
Ru-103 
Te-129111 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce- 141 
Ce- 144 
1 -131 
1 -132 
I -133 
I -134 
I -135 
UN-ID 

I n h a l  a -  
t i o n  
Pathway 
6.5E+2 
1.3E+4 
1 .OE+6 
4.9E+3 
7.8E+5 
4.5E+6 
Z.OE+6 
l . l E + 7  
1.8€+6 
4.8E+5 
5.5E+5 
1.7E+6 
8.OE+4 
1.2E+4 
7. IE+4 
1.6E+6 
5.2E+5 
9.8E+6 
1.5E+7 
1.7E+5 
3.6E+6 
4 .5Et4  
7 . OE-1-5 
6.5€+5 

Food & 
Ground 
Pathway 

- 0 - 
4.7E+6 
1.4€+9 
3.4E+8 
3.8E+8 
2.2E+10 
2.2€+4 

-0- 
2.5E+8 
L.4E+8 
l . l E t 8  
2.OE+7 
6.8E+9 
l.5E+8 
1 .OE+10 
2 .1  E+7 
1.4E+7 
7.OE+7 
1.7E+7 
1 -2E+6 
Z.4E+6 
4.5E+5 
2.5E+6 
7.5E+8 

C h i l d  
I n h a l a -  
t i  on 
Pathway 
l . l E + 3  
1.7E+4 
1.6E+6 
1.3E+4 
l . l E + 6  
7.1E+6 
2.2€+6 
1.5€+7 
2.2E+6 
6.1E+5 
6.6E+5 
1.8E+6 
l . Z E t 5  
1.5E+4 
l.OE+5 
l .7E+6 
5.4E+5 
l .ZE+7 
l .6E+7 
1.9E+5 
3.8E+6 
5.1E+4 
7.9E+5 
1.OE+6 

Food & 
Ground 
Pathway 

- 0 - 
4.7E+6 
1.4E+9 
3 .4E t8  
3 .8Et8  
2.2Et10 
2 .ZE+4 

-0-  
2.5E+8 
1.4E+8 
l . l E + 8  
2.OE+7 
6.8E+9 
l .5E+8 
l.OE+IO 
2.1E+7 
1.4E+7 
7 .OE+7 
1.7Et7 
l .2E+6 
Z.4€+6 
4.5€+5 
Z.5E+6 
7 .5Et8  

mrern r I n h a l a t i o n  Pathway, u n i t s  = & 
m2 mrern yr) Food & Ground Pathway, u n i t s  = ( LLi,se/c 

D/Q = 3.2E-8 
Teen 

I n h a l  a- 
t i o n  
Pathway 
1.3E+3 
2.1E+4 
2 .OE+6 
3 . lE+4  
l .3E+6 
8.7E+6 
2.4E+6 
1.6E+7 
2.7E+6 
7.5€+5 
7.8Et5 
Z.OE+6 
1.5€+5 
1.8E+4 
1 .2E+5 
2.OE+6 
6.1E+5 
1.3E+7 
1.5E+7 
1.5E+5 
2.9E+6 
4.OE+4 
6.2E+5 
1.2E+6 

Food & 
Ground 
Pathway 

nm2 
A d u l t  

Food & 
Ground 
Pathway 

S0123-ODCM-A 
R e v i s i o n  0 
02-27 -07 



TABLE 3-4 

NORTH I N D U S T R I A L  AREA ( U N I T  1) DOSE PARAMETER Ri FOR SECTOR A 
Page 2 o f  2 

Pathway = Camp San Mateo 
X / Q  = 7.8E-8 sec/m3 

D i s t a n c e  = 3.5 miles 
D/Q = 4.4E-10 m2 

Radio-  
Nucl i de 

I n f a n t  C h i l d  Teen A d u l t  

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l  a- 
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l  a -  
t i  on 
Pathway 

Food & 
Ground 
Pathway 

I n h a l  a -  
t i o n  
Pathway 

1.3E+3 
1.4E+4 
1.4E+6 
3 . lE+4  
9,3E+5 
6.OE+6 
l.4E+6 
9.6€+6 
1.8E+6 
5 .OE+5 
5.OE+5 
1 .ZE+6 
9.8E+4 
l .2E+4 
7.5E+4 
l .3E+6 
3.6E+5 
7.8E+6 
1 .ZE+7 
l . l E + 5  
2 . 2 E t 6  
3.OE+4 
4 .5E t5  
8.6E+5 

Food & 
Ground 
Pathway 

H -3 
0 - 5 1  
Mn-54 
CO-57 
CO-58 
CO-60 
Sr -89 
Sr-90 
Z r - 9 5  
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
U N - I D  

I n h a l a t i o n  Pathway, u n i t s  = 
P C ?  /m 

m2 mrem y r )  Food & Ground Pathway, u n i t s  = .I $i,se/c 

50123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 3-5  

Pathway = Camp Mesa 
X / Q  = 3.9E-6 sec/m3 

Radi o- 
Nucl i de 

H -3 
Cr -51 
Mn-54 
CO-57 
CO-58 
Co-60 
Sr -89 
S r -90  
Z r -95  
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
U N - I D  

I n f a n t  

I n h a l a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

C h i l d  

I n h a l  a -  
t i o n  
Pathway 

l . l E + 3  
1.7E+4 
1.6E+6 
1.3E+4 
l . l E + 6  
7.1E+6 
2 .ZE+6 
1.5E+7 
2 .2E+6 
6.1E+5 
6.6E+5 
1.8E+6 
l . 2E+5  
1.5E+4 
1 .OE+5 
l.7E+6 
5.4E+5 
1 .ZE+7 
l .6E+7 
1.9E+5 
3.8E+6 
5.1E+4 
7.9E+5 
1 .OE+6 

Food & 
Ground 
Pathway 

I n h a l a t i o n  Pathway, u n i t s  = w- w /m 

m2 mrem vr) Food & Ground Pathway, u n i t s  = ( LLi,s/c 

D i s t a n c e  = 0 .3  m i l e s  
D /Q  = 3.4E-8 rn-2 

Teen 

I n h a l  a- 
t i o n  
Pathway 

Food & 
Ground 
Pathway 

NORTH I N D U S T R I A L  AREA ( U N I T  1) DOSE PARAMETER Ri FOR SECTOR B 
Page 1 o f  2 

- 

- 

- 

- 

A d u l t  

Food & 
Ground 
Pathway 

50123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 3-5  

NORTH I N D U S T R I A L  AREA ( U N I T  1) DOSE PARAMETER Ri FOR SECTOR B 
Page 2 o f  2 

Pathway = S a n i t a r y  L a n d f i  1 l D i s t a n c e  = 2 .1  m i l e s  
X / Q  = 1 .4E-7  sec/m3 D/Q = 1.2E-9 rK2 

Radi  o- 
Nucl  i de 

H - 3  
C r - 5 1  
Mn-54 
CO-57 
CO-58 
Co-60 
S r -89  
S r - 9 0  
Z r - 9 5  
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I - 1 3 1  
I -132 
I -133 
I -134 
I -135  
U N - I D  

mrem r I n h a l a t i o n  Pathway, u n i t s  = & 
m2 mrem yr) Food & Ground Pathway, u n i t s  = ( :(Cilse/c 

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 3-6  

NORTH INDUSTRIAL  AREA ( U N I T  1) DOSE PARAMETER Ri FOR SECTOR C 
P a w  I o f  2 

Pathway = Deer Consumer/Hunter 
X / Q  = 3.7E-7 sec/m3 

D i s t a n c e  = 1.1 m i l e s  
D/Q = 4.6E-9 m-2 

Rad io-  
Nucl i de 

H -3 
Cr-51 
Mn-54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr-90 
Zr-95 
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN-ID 

I n f a n t  

I n h a l a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

C h i l d  

I n h a l a -  
t i o n  
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0 - 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0-  
-0-  
-0- 
-0- 
-0- 

Food & 
Ground 
Pathway 

mrem r I n h a l a t i o n  Pathway, u n i t s  = 
/m 

Food & Ground Pathway, u n i t s  = (mz) (mrem/yr) pCi /sec 

Teen 

I n h a l  a -  
t i o n  
Pathway 

-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
- 0 - 
- 0 - 
-0-  
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0-  

Food & 
Ground 
Pathway 

A d u l t  

I n h a l a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 3-6  

NORTH I N D U S T R I A L  AREA ( U N I T  1) DOSE PARAMETER Ri FOR SECTOR C 
Paae 2 o f  2 

Pathway = Camp San Onofre 
X / Q  = 8.4E-8 sec/m3 

D is tance  = 2.9 m i l e s  
D /Q = 7.4E-10 m-Z 

R a d i o -  
Nuc l  i de 

H -3 
Cr-51 
Mn-54 
CO-57 
CO-58 
CO-60 
Sr-89 
Sr-90 
Zr-95 
Nb-95 
Ru-103 
Te- l29m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce- 141 
Ce-144 
I -131 
1 -132 
1 -133 
1 -134 
I -135 
U N - I D  

I n f a n t  

I n h a l  a-  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

Chi 1 d 

I n h a l a -  
t i o n  
Pathway 

-0- 
-0- 
-0- 
-0-  
-0-  
-0- 
- 0 - 
- 0 - 
-0- 
-0-  
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 

Food & 
Ground 
Pathway 

mrem r I n h a l a t i o n  Pathway, u n i t s  = & 
rn2 mrem yr) Food & Ground Pathway, u n i t s  = ' $i,se/c 

Teen 
--- 

A d u l t  

I n h a l  a- 
t i o n  
Pathway 

Food & 
Ground 
Pathway 

-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0-  
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 
- 0 - 

I n h a l  a-  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

50123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 3-7  

NORTH INDUSTRIAL AREA (UNIT 1) DOSE PARAMETER Ri FOR SECTOR D 
Paae 1 o f  1 

Pathway = Camp San Ono f re  
X / Q  = 7 .OE-8 sec/m3 

D i s t a n c e  = 3 . 0  m i l e s  
D/Q = 7.2E-I0 m-? 

Rad io-  
Nucl i d e  

H -3 
Cr -51 
Mn - 54 
CO-57 
CO - 58 
Co-60 
Sr-89 
S r -90  
2 r - 9 5  
Nb-95 
Ru-103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
U N - I D  

I n f a n t  

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

- 0 - 
- 0 - 
-0-  
-0- 
-0 -  
-0- 
-0 -  
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0-  
-0-  
-0-  
-0- 
-0- 
-0-  
-0-  
-0-  

Ch i  I d  

I n h a l a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l a t i o n  Pathway, u n i t s  = m* 
P C ' / " '  

m2 mrem y r )  Food & Ground Pathway, u n i t s  = ( L(Ci,s.c 

Teen 

I n h a l  a -  
t i  on 
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0-  
-0- 
-0-  
-0-  
-0-  
-0- 
-0- 
-0- 
-0-  
-0-  
-0-  
-0- 
-0- 
-0-  
-0- 
-0- 
-0-  
-0-  
-0- 
-0- 

Food & 
Ground 
Pathway 

A d u l t  

I n h a l a -  
t i o n  
Pathway 

1 .3€+3 
1.4E+4 
l .4E+6 
3.1E+4 
9.3E+5 
6.OE+6 
1.4E+6 
9.6E+6 
1.8E+6 
5.OEt5 
5.OE+5 
l . Z E t 6  
9.8E+4 
l.ZE+4 
7.5Et4 
1,3E+6 
3.6E+5 
7.8E+6 
1 .ZE+7 
l . l E + 5  
2 .ZE+6 
3.OE+4 
4.5E+5 
8.6E+5 

Food & 
Ground 
Pathway 

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 3-8 

NORTH INDUSTRIAL  AREA (UNIT 1) DOSE PARAMETER Ri FOR SECTOR E 

Pathway = Deer Consumer/Hunter 
X / Q  = 6.OE-7 sec/m3 

D i s t a n c e  = 1 . 0  m i l e s  
D/Q = 8.4E-9 rn-' 

R a d i o -  
Nucl i de 

H -3 
Cr -51 
Mn-54 
CO-57 
Co-58 
Co-60 
S r -89  
S r -90  
Z r - 9 5  
Nb-95 
RIA-103 
Te-1291-11 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
U N - I D  

I n f a n t  

I n h a l a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

Chi 1 d 

I n h a l a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

mrem r I n h a l a t i o n  Pathway, u n i t s  = & 
m2 mrem y r )  Food & Ground Pathway, u n i t s  = ( Lii,s/c 

Teen 

I n h a l  a- 
t i o n  
Pathway 

Food & 
Ground 
Pathway 

A d u l t  

I n h a l  a -  
t i o n  
Pathway 

8.9E+1 
l.OE+3 
9.8E+4 
2.2E+3 
6.5E+4 
4.2E+5 
9.8E+4 
6.7E+5 
1.2E+5 
3.5E+4 
3.5E+4 
8.6E+4 
6.8E+3 
8.4E+Z 
5.3E+3 
8 .9€+4 
2 .5€+4 
5.5E+5 
8.4€+5 
8.0€+3 
1.5E+5 
2.1€+3 
3 .1Et4  
6 . lE+4 

Food & 
Ground 
Pathway 

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 3-8 

NORTH I N D U S T R I A L  AREA ( U N I T  1) DOSE PARAMETER Ri FOR SECTOR E 
Paae 2 o f  2 

Pathway = Camp H o m o  
X / Q  = 7 . 3 E - 8  sec/m3 

D i s t a n c e  = 4 . 2  m i l e s  
D /Q  = 6.9E-10 m-? 

Rad io-  
Nucl  i de 

H -3 
C r - 5 1  
Mn - 54 
CO - 57 
CO-58 
Co-60 
Sr -89 
S r -90  
Zr-95 
Nb-95 
Ru-103 
Te- l29m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
1 -132 
I -133 
I -134 
I -135 
U N - I D  

I n f a n t  

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

C h i l d  

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

mrem r I n h a l a t i o n  Pathway, u n i t s  = & 
Food & Ground Pathway, u n i t s  = 'mz"mrem/yr' pCi /sec 

Teen 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

A d u l t  

I n h a l  a -  
t i  on 
Pathway 

1.3Et3 
1.4E+4 
l .4E+6 
3.1E+4 
9.3Et5 
6.OE+6 
l .4E+6 
9,6E+6 
1.8E+6 
5.OE+5 
5.OE+5 
1.2E+-6 
9.8E+4 
1 .2E+4 
7.5E+4 
l .3E+6 
3.6E+5 
7.8E+6 
l .ZE+7 
l . l E + 5  
2 .ZE+6 
3.OE+4 
4.5E+5 
8.6E+5 

Food & 
Ground 
Pathway 

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 3-9 

NORTH I N D U S T R I A L  AREA (UNIT 1) DOSE PARAMETER Ri FOR SECTOR F 
Page 1 o f  

Pathway = San Onofre S t a t e  Park/Guard Shack 
X / Q  = 5.8E-7 sec/m3 

D i s t a n c e  = 1.0 m i l e s  
D/Q = 4.8E-9 

A d u l t  I n f a n t  C h i l d  Teen 

I n h a l  a -  
t i  on 
Pathway 

I n h a l a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l  a-  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

Food & 
Ground 
Pathway 

Radio-  
Nucl i de 

H -3 
Cr-51 
Mn-54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr-90 
Z r -95  
Nb-95 
Ru-  103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
I -134 
I -135 
UN- I D 

I n h a l a t i o n  Pathway, u n i t s  = w~ m /m 

m2 mrem y r )  Food & Ground Pathway, u n i t s  = ( $,s6{ 

S0123-OOCM-A 
Revision 0 
02-27-07 



TABLE 3-9  

NORTH I N D U S T R I A L  AREA ( U N I T  1) DOSE PARAMETER Ri FOR SECTOR F 
Page 2 o f  

Pathway = Bo rde r  P a t r o l  Checkpo in t  
X / Q  = 1.8E-7 sec/m3 

D i s t a n c e  = 2 .2  m i l e s  
D/Q = 1.3E-9 rn-' 

Rad i o- 
Nucl i de 

H -3 
0 - 5 1  
Mn-54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr-90 
Zr-95 
Nb-95 
Ru-103 
Te- lZ9m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce- 144 
I -131 
I -132 
I -133 
I -134 
I -135 
U N - I D  

I n f a n t  

I n h a l  a- 
t i o n  
Pathway 

Food & 
Ground 
Pathway 

- 0 - 
- 0 - 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0-  
-0-  
-0-  
-0-  
-0-  
-0-  
-0- 
-0-  
-0-  
-0- 

C h i l d  

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

mrem I n h a l a t i o n  Pathway, u n i t s  = & 
Food B Ground Pathway, u n i t s  = (mP)'mrem~vr) 

pCi / s e c  

Teen 

I n h a l a -  
t i  on 
Pathway 

-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0-  
-0- 
-0- 
-0-  
-0-  
-0-  
-0-  
-0- 

Food & 
Ground 
Pathway 

-0-  
-0- 
-0- 
-0-  
-0-  
-0- 
-0- 
-0- 
-0-  
-0- 
-0- 
-0- 
-0- 
-0-  
-0- 
-0-  
-0- 
-0-  
-0- 
-0-  
-0- 
-0- 
-0-  
-0- 

A d u l t  

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 3-10 

Pathway = San Onof re  S t a t e  P a r k  Beach 
Campground 

X / Q  = 2.OE-7 sec/m3 

Radi o- 
Nucl i de 

H -3  
Cr-51 
Mn-54 
CO-57 
CO-58 
Co-60 
Sr-89 
Sr-90 
Zr-95 
Nb-95 
RU - 103 
Te-129m 
CS-134 
CS-136 
CS-137 
Ba-140 
Ce-141 
Ce-144 
I -131 
I -132 
I -133 
1 -134 
I -135 
U N - I D  

I n f a n t  

I n h a l  a- 
t i o n  
Pathway 

Food & 
Ground 
Pathway 

Chi 1 d 

I n h a l a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

mrem r I n h a l a t i o n  Pathway, u n i t s  = & 
m2 mrem y r )  Food & Ground Pathway, u n i t s  = ( Lii,se/c 

D i s t a n c e  = 2.0 m i l e s  

D /Q  = 8.2E-10 rn-2 

Teen 

I n h a l  a -  
t i  on 
Pathway 

Food & 
Ground 
Pathway 

NORTH I N D U S T R I A L  AREA (UNIT  1) DOSE PARAMETER Ri FOR SECTOR G 
Page 1 o f  2 

- 

- 

- 

- 

A d u l t  

I n h a l  a -  
t i o n  
Pathway 

Food & 
Ground 
Pathway 

S0123-ODCM-A 
R e v i s i o n  0 
02-27-07 



TABLE 3-10 

NORTH INDUSTRIAL AREA (UNIT 1) DOSE PARAMETER Ri FOR SECTOR G 
Paae 2 o f  2 

Pathway = San Ono f re  S t a t e  Beach 
Campground R e s i d e n t  

X/Q = l.lE-7 sec/m3 

D i s t a n c e  = 3 .0  m i l e s  

D/Q = 4.OE-10 m-2 

Radi o -  
Nucl i de 

I n f a n t  

I n h a l  a- 
t i o n  
Pathway 

Food & 
Ground 
Pathway 

- 0 - 
- 0 - 
- 0 - 
- 0 - 
-0- 
- 0 - 
- 0 - 
- 0 - 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0- 
-0-  
-0- 
-0- 
- 0 - 
- 0 - 

C h i l d  

I n h a l a -  
t i o n  
Pathway 

rnrem r I n h a l a t i o n  Pathway, u n i t s  = & 

Food & 
Ground 
Pathway 

Food & Ground Pathway, u n i t s  = (m')(mremlyr) pCi / s e c  

3-2 1 

Teen 

I n h a l  a -  
t i  on 
Pathway 

Food & 
Ground 
Pathway 

A d u l  t 

Inhal a-  
t i  on 
Pathway 

2.4E+2 
2.8E+3 
2.7E+5 
6.OE+3 
l.8E+5 
l.lE+6 
2.7E+5 
1.8E+6 
3.4E+5 
9.7E+4 
9.7E+4 
2.4E+5 
1.9E+4 
2.3E+3 
1.4E+4 
2.4E+5 
6.9E+4 
l.5E+6 
2.3E+6 
2.2E+4 
4.1Et5 
5.7Et3 
8.6Et4 
1.7Et5 

Food & 
Ground 
Pathway 

50123-ODCM-A 
R e v i s i o n  0 
02-27-07 
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