
ENT000467 
Submitted:  March 30, 2012

 

United States Nuclear Regulatory Commission Official Hearing Exhibit 

In the Matter of: Entergy Nuclear Operations, Inc. 
(Indian Point Nuclear Generating Units 2 and 3) 

 

ASLBP #: 07-858-03-LR-BD01 
Docket #: 05000247 | 05000286 
Exhibit #:  Identified:  
Admitted:  Withdrawn:  
Rejected:  Stricken:  

Other:  

ENT000467-00-BD01 10/15/2012
10/15/2012

-

c:..\,.~""R REGlI~;. 

l~'~ 
• 0 · . · .. 
~ ~ 

.... ,,1- 0 .... 
? ~ 

****il 

NDREG /CR-4691 
SAND86-1562 

. XELCOR Accident Consequence Code System 
(MACCS Version 1.4) 

VOLilliE I 

User's Guide 

(Draft Version, last revised July 15, 1987) 

David I. Chanin-, Lynn T. Ritchie. Jeremy L. Sprung 

Sandia National Laboratories 
Albuquerque. Nev Mexico 87185 

Operated by 
Sandia Corporation 

for the 
U.S. Department of Energy 

Prepared for 
U.S. Nuclear Regulatory Commission 

Washington, D. C. 20555 
Under Memorandum of Understanding DOE 40-550- 75 

NRC fin No. AI042 

·Technadyne Engineering Consultants. Albuquerque, NM 

Note: This is a Draft - Informal and Preliminary and 
as such may contain errors not yet corrected. 
For in-house private distribution and not for 
external release without consent of the authors. 



Example Usage: 

Page 67 

endtime of the action period or the endtlme of tbe 
pro j ection period. Protective actions such as 
decontamination and / or interdiction may be employed 
during the long-term period in order to ensure that 
the long-term dose criterion is not exceeded. 

CHTMPACTOO l 9. 460BEB (30 YEARS) 

Variable Name 
Variable Type 
Allowed Range 
Purpose 

Example Usage: 

- DSCRTI 
- Real, Scalar 
- O. , ... value ( = 1. E+5 (sieverts) 
- Defines the intermediate phase dose criterion. This 

is the maximum allowable direct ( groundshine and 
resuspe nsion) dose to the critical long-term organ 
during the intermediate period. TMIPND. If this 
organ dose threshold would be exceeded in a grid 
element. the people living in this grid element 
would be relocated for the entire intermediate 
period. The critical long-term organ is defined 
be l ow i n this data block. 

CHDSCRTIOOl . 05 ( PROTECTIVE ACTION GUIDE , 5 REM) 

Variable Name - DSCRLT 
Variable Type - Real , Scalar 
Allowed Range - 1.E-35 .- value <= 1.E+5 (sieverts) 
Purpose - Defines the long-term phase dose criterion. This 

Example Usage: 

is the maximum allowable direct (groundshine and 
resuspension) dose to the critical l ong-te r m or gan 
during the long-term phase action period, TMPACT. 
If this organ dose criterion is exceeded during 
the long-term action period in a grid element, 
act ions such as decontamination and l or interdiction 
woul d be e mployed to reduce or limit the critical 
or gan dose s o tha t the allowable dose level i s no~ 
exceeded i n the grid element . The critical 
long - term orga n is defined below in this data 
block. 

CHDSCRLTOOl . 25 

Var i able Name - CRTOCR 
Variable Type - Character, Scalar 
Allowed Range - :3 .'" LENGTH < - 8 
Purpose - Defines the critical organ for the long-term 

Example Usage: 

period. If the direct dose to this organ in a 
grid element would exceed the critical organ dose 
for either t he i nter mediate period, TMIPND, or 
long-term action period, TMPACT, protective actions 
would be taken in the grid element in order to limi t 
the organ dose to these acceptable levels. This 
organ must have been defined in EARLY as one of the 
organs used for calculating cancer risk. 

CHCRTOCROOl ' LUNGS ' 
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Section 3.04 Decontamination Plan Data 

The decontamination plan data block defines the decontamination 
actions ~hich may be taken during the long- term period in order to 
reduce doses to acceptable levels. This data defines the 
decontamination strategies which are possible. their effectiveness 
and cost. Each decontamination level represents an alternative 
decontamination strategy that would reduce the projected long-term 
groundshlne and resuspensioD doses by a factor called the dose 
reduction factor. The decontamination goal 1s to reduce these 
doses below the long-term dose criterion using the minimal 
decontamination effort that would be successful . When none of the 
defined levels of decontamination can achieve this goal in a 
cost -effective manner, interdiction is required. Decontamination 
levels are defined starting with the smallest effort and 
continuing to the most intense effort . Not more than three 
decontamination levels can be defined. 

Decontamination cost is divided into two c ategories and these two 
types of cost are calculated separately. The cost of farmland 
decontamination in a grid element is a function of t he area of 
that element devoted to agriculture ( see FRCFRM. defined in 
section 3.09). Non- farmland decontamination c ost is a function of 
the population residing in the grid e l e ment. The strategy of 
decontamination within a grid element is independent of the type 
of area being decontaminated. For a given decontamination level . 
the decontamination time and decontamination effectiveness apply 
to both farmland and non-farmland. but costs are unique and are 
maintained independently for each type of decontamination .. 

Decontamination of a grid element serves to reduce the direct 
doses of individuals living there by the dose reduction factor 
which is defined for the decontamination effort. For the duration 
of the decontamination period . the population is assumed to be 
relocated to an area free of radioactivity. While engaged in the 
cleanup effort. decontamination workers accumulate groundshine 
doses and this is included in the calculation of health effects . 
No credit is taken for decontamination when condidering the 
magnitude of the indirect doses from the ingestion of foodstuffs 
or water from contaminated areas. 

Variable Name - LVLDEC 
Variable Type - Integer. Scalar 
Allowed Range - 1 (- value <- 3 
Purpose - Defines the number of decontamination levels 

vhich can be utilized. 
Example Usage' 
CHLVLDECOOl 3 

Variable Name - TIMDEC 
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Variable Type - Real. Array 
Allowed Range - 1.E-35 <- value <- 1.E+9 (sec) 
Purpose - Defines the time required for completion of each 

Example Usage: 

of the decontamination levels. The user must 
define a decontamination time for each of the 
LVLDEC decontamination levels. These times are 
measured from the end of the intermediate phase 
(TMIPND). The values must be monotonically 
increasing. 

CHTIMDEC001 5.184E6 7.776E6 10.368E6 (60. 90. 120 DAYS) 

Variable Name 
Variable Type 
Allowed Range 
Purpose 

Example Usage: 

- DSRFCT 
- Real, Array 
- O. <- value <- 100 . (un1tless) 
- Defines the effectiveness of the various decon-

tamination levels in reducing dose. A dose 
reduction factor of three means that dose is 
reduced to one-third of what it would be without 
decontamination. The values must be monotonically 
increasing. 

CHDSRFCTOO 1 3. 15 . 20. 

Variable Name 
Variable Type 
Allowed Range 
Purpose 

Example Usage: 

- CDFRM 
- Real, Array 
- O . • - value . - l.E+-5 (dollars /hectare) 
- Defines the cost of decontaminating farmland. 

A farmland decontamination cost must be defined 
for each of the LVLDEC decontamination levels. 
The values must be monotonically increasing. 

CHCDFRM0001 395.38 1087.28 1186.13 

Variable Name 
Variable Type 
Allowed Range 
Purpose 

Example Usage: 

- CDNFRM 
- Real, Array 
- O . • • value < . 1.E+35 (dollars /person) 
- Defines the cost of decontaminating non-farmland. 

This cost depends solely on population . A 
non - farmland decontamination cost must be defined 
for each of the LVLDEC decontamination levels. 
The values must be monotonically increasing. 

CHCDNFRM001 2600. 6900. 7400. 

Note to user: the remaining parameters in this section are used 
for the Single purpose of calculating the dose 
received by decontamination workers. 

Variable Name - FRFDL 
Variable Type - Real, Array 
Allowed Range - O .• - value < . 1. (unitless) 
Purpose - Defines the fraction of the cost of farmland 

decontamination that is due to labor . A value must 
be supplied for each of the LVLDEC decontamination 



levels. 
Example Usage' 
CHFRFDLOOOl .3 . 35 .35 

Variable Name - FRNFDL 
Variable Type - Real. Array 
Allowed Range - O. , - value ( ~ 1. (unitless ) 
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Purpose - Defines the fract ion of the cost of non-farmland 

Example Usage: 

decontamination that is due to labor. A value must 
be supplied for each of the LVLDEC decontaminati on 
levels. 

CHFRNFDLOOI .7.5.5 

Variable Name 
Variable Type 
Allowed Range 
Purpose 

Example Usage: 

- TFWKF 
- Real, Array 
- O. (- value (- 1. (unitless) 
- Defines the fraction of a decontamination worker'S 

8 hour workday spent on farmland decontamination 
work. A value must be supplied for each of the 
LVLDEC decontamination levels. 

CHTFWKFOOOl .10 .25 .33 

Variable Name - TFWKNF 
Variable Type - Real , Array 
Allowed Range - O. <-= value p. 1. ( unitless ) 
Purpose - Defines the fraction of a decontamination 

Example Usage: 

worker's 8 hour workday spent on non-farmland 
decontamination work . A value must be supplied 
for each of the LVLDEC decontamination levels. 

CHTFWKNFOOI .33.33.33 

Variable Name - DLBCST 
Variable Type - Real. Scalar 
AlloT,.,led Range - O. <- value (- 1.E+6 (dollars / man-year) 
Purpose - Defines the lahor cost of a decontamination worker. 
Example Usage: 
CHDLBCSTOOI 3.E4 
" ........... -.................... ~ .... '" ................................................................ , .......... ~ . , ... , .. .. . 

Section 3.05 Interdiction Plan Cost Data 

The interdict ion plan cost data block defines the parameters 
needed for the calculation of the cost of interdiction. The data 
supplied here are combined with data in the Site Data File and the 
Site Environs Description Data in the course of the calculations. 

Variable Name - DPRATE 
Variable Type - Real, Scalar 
Allowed Range - O. < . value <. 1. ( per year) 


