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MCNP Model f o r  t h e  Many KE-Basin Rad ia t i on  Sources 
by Paul D. Rit tmann PhD CHP May 7, 1997 

The model presented i n  t h i s  document approximates t h e  l o c a t i o n  and s t r e n g t h  o f  
r a d i a t i o n  sources i n  t h e  access ib le  areas o f  KE-Basin. Th is  mode l l i ng  work 
was requested t o  support dose r a t e  reduc t i on  e f f o r t s  i n  KE-Basin. A n t i c i p a t e d  
f u e l  removal a c t i v i t i e s  r e q u i r e  l ower  dose r a t e s  t o  min imize annual dose t o  
workers. With t h i s  model, t h e  e f f e c t s  o f  component cleanup o r  removal can be 
est imated i n  advance t o  eva lua te  t h e i r  e f fec t i veness .  I n  a d d i t i o n ,  t h e  
sources c o n t r i b u t i n g  most t o  the  r a d i a t i o n  f i e l d s  i n  a g i ven  l o c a t i o n  can be 
i d e n t i f i e d  and d e a l t  w i t h .  

The MCNP program (Car te r  1996) used f o r  these c a l i b r a t i o n  c a l c u l a t i o n s  
r e q u i r e s  i n p u t  f i l e s  w i t h  t h r e e  main pa r t s .  
f a c i l i t y .  
t he  va r ious  o b j e c t s  i n  the  KE-Basin general area. The second p a r t  o f  t h e  
i n p u t  i s  t h e  l o c a t i o n  and s t reng th  o f  t he  r a d i a t i o n  sources. 
t he  photon spectrum coming from the  source as w e l l .  
i n p u t  i s  t h e  l o c a t i o n  o f  t h e  d e t e c t o r  po in ts .  Each o f  these i s  descr ibed 
separa te l y  be l  ow. 

Computed dose r a t e s  and a comparison w i t h  the  data are shown i n  Appendix A. 
Appendix B con ta ins  contour  p l o t s  o f  t he  dose r a t e s  f rom each source. 
appendices g i v e  sample MCNP i n p u t  data and sof tware l i s t i n g s  f o r  re fe rence  
purposes. 

MCNP GEOMETRY INPUT 

The p o s i t i o n ,  shape, s ize,  and composi t ion o f  t h e  va r ious  o b j e c t s  i n  KE-Basin 
was determined from va r ious  engineer ing drawings. I n  add i t i on ,  t h e  f a c i l i t y  
was inspected t o  v e r i f y  t he  drawing i n fo rma t ion  and no te  any o b j e c t s  t h a t  
weren ' t  on t h e  drawings we had. 

The geometry p o r t i o n  o f  t he  MCNP i n p u t  was developed i n  a spreadsheet t o  
f a c i l i t a t e  u n i t  conversions and o t h e r  c a l c u l a t i o n s .  
l onger  t o  s e t  up i n i t i a l l y ,  b u t  changes t o  t h e  i n p u t  f i l e  were r e a d i l y  
accommodated i n  t h e  spreadsheet. 

Sketches o f  t he  geometry model are shown i n  Appendix C.  A lso i n  Appendix C i s  
a l i s t i n g  o f  t he  geometry p o r t i o n  o f  t h e  i n p u t  f i l e .  
o r i g i n  i s  t h e  nor thwest  co rne r  o f  t h e  b u i l d i n g ,  corresponding t o  Column 16 and 
Column A. The X coo rd ina te  increases t o  the  south. The Y coo rd ina te  
increases t o  t h e  east .  The f l o o r  i s  Z=O. A l l  l eng ths  i n  t h e  MCNP i n p u t  have 
u n i t s  o f  cent imeters.  

Composition o f  t he  a i r ,  concrete, and wet sand (sand f i l t e r  media) are shown 
i n  Table 1. The a i r  composi t ion comes from ANSI/ANS-6.4.3-1991. 
composi t ion i s  t y p i c a l  o f  t h a t  used a t  Hanford (Car te r  1983). The wet sand 
composi t ion i s  based on t h e  data presented i n  Wi t tek ind  (1994). These 
assumptions are s i m i l a r  t o  those used i n  p rev ious  KE-Basin dose r a t e  s tud ies  
(Simons, 1995). 

The f i r s t  i s  t h e  geometry o f  t h e  
Th is  i nc ludes  t h e  s i zes  and shapes and l o c a t i o n s  and composi t ion o f  

Th is  i nc ludes  
The t h i r d  p a r t  o f  t h e  

La te r  

The spreadsheet took  

The coo rd ina te  system 

The concrete 
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Table 1. Assumed Composit ion o f  A i r ,  S o i l ,  and Concrete 

Fract ions,  percent  
Element 

Hydrogen 
Carbon 
N i t rogen  
Oxygen 
F l u o r i n e  
Sodi um 
Magnesi um 
A1 umi num 
Si1 i con  
Phosphorus 
S u l f u r  
Ch lo r ine  
Argon 
Potass i  um 
Calcium 
T i  t a n i  um 
Manganese 
I r o n  
Krypton 
Uranium 

A i r  

0.048 
0.014 

75.191 
23.464 

1.282 

Densi ty :  0.0012 g/cc 

Sand I Concrete 

1.741 

56.245 
0.009 
1.182 
0.094 
3.960 

33.036 

0.035 
0.016 

2.281 
0.353 
0.005 

0.370 

0.674 

0.31 

44.07 

1.82 
3.76 
6.07 

21.57 
0.09 
0.09 

13.06 
0.49 
0.13 
7.88 
0.66 

1.60 g/cc 2.258 g/cc 
100 l b / f t 3  141 l b / f t g  

Note: A i r  i s  a t  80°F w i t h  a r e l a t i v e  humid i t y  o f  20%. 

Many s t r u c t u r a l  d e t a i l s  were omi t ted  on t h e  bas i s  t h a t  t hey  would have l i t t l e  
e f f e c t  on t h e  computed dose ra tes .  For example, t h e  posts  t h a t  suppor t  t he  
g r a t i n g  over t h e  pool were n o t  inc luded.  
schedule 40 p ipe  p o s i t i o n e d  14 f e e t  apa r t  i n  t h e  nor th-south d i r e c t i o n ,  and 
about 4 f e e t  apa r t  i n  t h e  east-west d i r e c t i o n .  
exchange columns. These columns are i n s i d e  t h i c k  concrete con ta ine rs  so t h e  
se l f -abso rp t i on  c h a r a c t e r i s t i c s  do n o t  ma t te r .  However, t h e  a c t i v i t y  needed 
t o  produce a g i ven  MCNP dose r a t e  w i l l  d i f f e r  from what i s  a c t u a l l y  i n s i d e  the  
con ta ine r .  

MCNP SOURCE INPUT 

The KE-Basin contaminat ion i s  p r i m a r i l y  Cs-137 and Sr-90. 
measured dose r a t e s  are due t o  t h e  Cs-137 and i t  s h o r t - l i v e d  daughter Ba-137111. 
The Sr-90 and i t s  daughter Y-90 are s t r i c t l y  beta e m i t t e r s  whose concen t ra t i on  
i s  lower  due t o  t h e  l ower  s o l u b i l i t y  o f  s t ron t i um compounds compared t o  cesium 
compounds. 

Two source shapes were used throughout  t h e  KE-Basin model, namely, rec tangu la r  
boxes and c y l i n d e r s .  un i fo rm throughout, 
and hol low.  Hol low c y l i n d e r s  represent  contaminat ion on t h e  i n s i d e  o f  t h e  
p ipes.  For l a r g e  sources ( i .e .  t h e  sand f i l t e r  and heat  exchanger) ho l l ow  

These pos ts  are 5 i n c h  d iameter  

Another example i s  t he  i o n  

Near l y  a l l  o f  t h e  

Thus t h e  source photon energy was assumed t o  be 0.662 MeV. 

The c y l i n d e r s  were o f  two k inds:  



HNF-SD-SNF-CAVR-002 Rev 0 Page 3 

0.284 
1.007 
3.126 

c y l i n d e r s  reduce t h e  execut ion t ime  s ince  t h e  i n s i d e  w i l l  c o n t r i b u t e  l i t t l e  t o  
the  dose r a t e  ou ts ide .  
found i n  Appendix D. 

The KE-Basin water source was modelled as a l a y e r  8 inches (20 cm) t h i c k  on 
t h e  su r face  o f  t h e  poo l .  Th i cke r  l a y e r s  d i d  n o t  increase t h e  dose r a t e  
s i g n i f i c a n t l y  b u t  d i d  increase t h e  execut ion t ime.  
r e s u l t s  o f  these MCNP runs. A f i x e d  water concen t ra t i on  was used t o  compute 
dose r a t e s  a t  p o i n t  3 f e e t  above t h e  f l o o r  g r a t e  a t  va r ious  p o i n t  above t h e  
poo l .  From t h e  t a b l e  i t  i s  c l e a r  t h a t  t h e  20 cm l a y e r  rep resen ts  t h e  200 cm 
l a y e r  f a r  b e t t e r  than t h e  2 cm l a y e r  does. Not o n l y  i s  t h e  dose r a t e  r a t i o  
c l o s e r  t o  1.00, b u t  a l so  the  v a r i a t i o n  o f  t h e  dose r a t e  from l o c a t i o n  t o  
l o c a t i o n  i s  l e s s .  

A complete l i s t i n g  o f  a l l  source i n p u t  f o r  MCNP i s  

Table 2 summarizes t h e  

0.339 
1.213 
4.002 

Table 2. Comparison o f  Pool Water Depth Assumptions 

6.85 
5.06 
3.91 
5.08 
4.21 
4.58 
5.12 
6.92 
6.48 

Detec to r  Loca t ion  

West Pool - N Edge 
West Pool - W Edge 
West Pool - Center 
West Pool - S Edge 
W I nne r  Wall - N Edae 

1.28 
1.12 
1.06 
1.16 
1.04 
1.07 
1.11 
1.28 
1.24 

W Inne r  Wal 
W I nne r  Wal 
Middle Pool 
Middle Pool 
Middle Pool 
E I nne r  Wal 
E I nne r  Wal 
E I nne r  Wal 
East Pool - 

i.75I 
0.793 
0.298 

- Center 
- S Edge 

- N Edge 
- Center 
- S Edge 
- N Edge 

2.026 
0.825 
0.320 

- Center 
- S Edge 

N Edge 
East Pool - E Edge 
East Pool - Center 
East Pool - S Edge 

1.004 
3.123 
1.521 

MCNP Dose Rates, mrem/h 

1.111 
3.993 
1.886 

2 cm 

0.067 
0.217 
0.576 
0.125 
0.134 
0.397 
0.144 
0.069 
0.590 
0.259 
0.133 
0.399 
0.196 
0.070 
0.217 
0.577 
0.291 

20 cm 1 ZOO cm 

0.526 0.573 
0.490 0.545 
1.744 2.000 - ... 
0.529 0.565 
0.296 I 0.341 
3.157 4.041 
1.168 1.309 
0.491 0.520 

Dose Rate Ra t ios  

4.60 
4.06 1.11 . ~. 

4.94 1.15 

Note: 
t h e  f l o o r  g r a t e .  

Water su r face  i s  a t  16'10". Detec to r  p o i n t s  are 3 f e e t  above 
Water concen t ra t i on  i s  about 15 pC i /L  o f  Cs-137. 

I n  t h e  present  MCNP model f o r  KE-Basin sources, a 8 i n c h  (20  cm) t h i c k  l a y e r  
was used t o  rep resen t  t h e  pool .  
increased by 20 percent  over what the  assumed concen t ra t i on  would p r e d i c t .  It 
i s  a l s o  assumed t h a t  f u e l  and sludge m a t e r i a l s  on the  bottom do n o t  c o n t r i b u t e  
s i g n i f i c a n t l y  t o  the  dose r a t e s  above t h e  f l o o r .  I n  a d d i t i o n ,  t o  s i m p l i f y  t h e  
source d e f i n i t i o n ,  t h e  water  i n  t h e  east  p i t s  (e leva to r ,  weasel, and v iewing 
p i t s )  as w e l l  as the  d ischarge chute was i n p u t  as a s i n g l e  source. The 
concrete d e t a i l s  a t  these l o c a t i o n s  reduce t h e  e f f i c i e n c y  o f  t h e  monte c a r l o  
source p o i n t  s e l e c t i o n .  By us ing  a l a r g e  number o f  p o i n t s  t h i s  e f f i c i e n c y  was 
found and app l i ed  t o  t h e  source p r o b a b i l i t y  (sp) va lue  f o r  these sources. I n  
o t h e r  words, t h e  a c t i v i t y  was reduced by the  observed e f f i c i e n c y  t o  a d j u s t  f o r  
t h e  s i m p l i f i e d  source i n p u t .  

I n  add i t i on ,  t h e  a c t i v i t y  i n  t h e  water  was 
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Pool wall sources were modelled as slabs 1/4 inch (0.635 cm) thick on the 
surface of the pool walls. The contamination was assumed to begin at the 
16'0" level and go down 90 cm. Contamination below this depth does not 
contribute significantly to the total dose rate from the walls. 
wall found to be contaminated was the elevator pit. 
have some type of coating to keep contamination to a minimum. 

The hot filter on the north wall a few feet east of column 15 was modelled as 
a cylinder of water. 
above the floor to 3.5 feet above the floor. 

The sand filter was modelled as an upright cylinder full of wet sand 
(1.60 g/cc). 
extends from 16 inches to 80 inches above the floor. 

The only pit 
The other pits apparently 

The contamination was assumed to extend from 1 foot 

The source region only involved the outer 8 inches of sand, and 

The three ion exchange columns in the concrete box west of the north loadout 
pit were modelled as upright cylinders full of water. 
assumed to extend from floor level to a height of 74 inches. 

The source region is 

The number of ion exchange columns in the lead cave could not be determined, 
so this source was modelled as a rectangular box. 
assumed to almost fill the box. In the north-south direction, 4 inches was 
removed from each side, and in the east-west direction, 2 feet was removed. 
Vertically, the source region extends from 19 inches to 61 inches above floor 
level. 

The two ion exchange modules south of the lead cave were modelled as concrete 
boxes with walls 19 inches thick. 
rectangular boxes made of iron with a density of 1.573 g/cc. 
region extends from 19 inches to 61 inches above floor level. 
density is the average density of the floor grate. 

The various PVC pipes in the north loadout pit were modelled as a single 
rectangular box in the air 4 inches below and 1/2  inch above floor level. 

The source region was 

The source medium was just the air inside the lead cave. 

The source region was modelled as a 
The source 
This iron 

The large drip pan located west of the south loadout pit had three hot 
locations, one at each end and one in the middle. These were modelled as 
cubes 8 inches on an edge. 
68 inches above floor level. The source medium was just the air on the west 
side of the pool. 

Near the intersection of column 10.9 and column C there is a sampling device 
with elevated dose rates on the west side near the floor. It was assumed that 
there is a radiation source under the floor grate to cause this increase. 
This source was modelled as a cube 18 inches on an edge centered on column C 
and pressing against the west side of the inner pool wall at column 10.9. The 
source region extends from 10 inches to 28 inches below floor level. 
source medium was just the air between the floor grate and the pool water. 

On the east side there is a concrete pump platform wrapped in plastic that 
reads 50 to 100 mR/h on contact. 
suspended in air. The box is 18 inches square and extends from 4 inches to 
10 inches above floor level. 

The heat exchanger tubesheet was modelled as a north-south cylinder made of 
iron with a density o f  1.573 g/cc. 

The source region extends from 61 inches to 

The 

This was modelled as a rectangular box 

The cylinder is 15.78 feet long, has a 
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d iameter  o f  38 inches, and i t s  cen te r  i s  29 inches above t h e  f l o o r .  The i n l e t  
and o u t l e t  c o o l i n g  water  plenums a re  c y l i n d e r s  made o f  water  a t  each end t h a t  
are 41 inches long.  The heat exchanger r a d i o a c t i v i t y  was modelled as a ho l l ow  
c y l i n d e r  w i t h  i n n e r  r a d i u s  10.63 inches and o u t e r  r a d i u s  18.63 inches t h a t  
extends t h e  e n t i r e  l e n g t h  o f  t h e  tubesheet. 

The c h i l l e r  was modelled as a nor th-south c y l i n d e r  made o f  water. 
are made o f  i r o n  2 inches t h i c k .  
The c y l i n d e r  has ou ts ide  dimensions o f  13.25 f e e t  l o n g  and 30 inches i n  
d iameter .  The cen te r  i s  21 inches above t h e  f l o o r .  The c h i l l e r  r a d i o a c t i v i t y  
was modelled as a ho l l ow  c y l i n d e r  w i t h  i n n e r  r a d i u s  6.63 inches and o u t e r  
r a d i u s  14.63 inches t h a t  i s  12 f e e t  long.  The source c y l i n d e r  i s  1 i n c h  from 
the  south end and 10 inches f rom t h e  n o r t h  end o f  t h e  c h i l l e r .  

A l l  o t h e r  source reg ions  were i n s i d e  p ipes.  To s i m p l i f y  model l ing,  a l l  p ipes  
were assumed t o  have an 8 i n c h  ou ts ide  d iameter  and a w a l l  t h i ckness  o f  
1/4 inch.  They are a l l  made o f  i r o n  and f i l l e d  w i t h  water .  The source r e g i o n  
i s  t h e  o u t e r  1/4 i n c h  o f  water t o  represent  contaminat ion on t h e  w a l l s  o f  t h e  
p ipe .  

The ac tua l  amounts o f  a c t i v i t y  i n  each source are presented w i t h  t h e  
d i scuss ion  o f  how these amounts were determined. 

MCNP DETECTOR INPUT 

Two types o f  d e t e c t o r  l o c a t i o n s  were used, near source p o i n t s  and t h e  r e g u l a r  
g r i d .  
KE-Basin i nspec t i on  t r i p s  between August 14, 1996, and October 8, 1996. The 
73 near source l o c a t i o n s  are l i s t e d  i n  Table 3. Actual  d e t e c t o r  coord inates 
are l i s t e d  i n  Appendix D. The f i r s t  guess a t  MCNP source s t reng ths  was based 
on t h e  readings shown on Table 3. Th is  t a b l e  a l so  g i ves  t h e  weighted sums o f  
t he  MCNP readings and t h e  mod i f i ed  r e l a t i v e  e r r o r  (MRE) f o r  each. 

The o t h e r  group o f  d e t e c t o r  l o c a t i o n s  was a n e a r l y  r e g u l a r  4 '  by 4 '  g r i d  over 
the  e n t i r e  KE-Basin. Th is  g r i d  was based on l o c a t i o n s  where h e a l t h  phys ics 
techn ic ians  took  knee and chest  l e v e l  readings. A f u l l  l i s t i n g  o f  t h e  g r i d  
l o c a t i o n s  i s  a l s o  prov ided i n  Appendix D, f o r  re ference.  

The ends 
The w a l l s  are made o f  i r o n  3/8 i n c h  t h i c k .  

The near  source l o c a t i o n s  were based on f i e l d  readings taken d u r i n g  

Table 3.  Near Source Data Versus MCNP 

Data MCNP 
De tec to r  Loca t ion  I (mR/h) I (mrem/h) 1 MRE I 
Over E leva to r  P i t  NW 
Over E leva to r  P i t  E 
Over E leva to r  P i t  SW 
Pump #2 Pedestal 
I X M  #1 (G10) Chest 
I X M  #2 (K10) Chest 

15 
15 
15 
60 

2 
6 

13 
13 
14 
51 
2 
7 

-0.1 
-0.1 
-0.1 
-0.2 

0.0 
0.1 

D r i p  Pan - P i t  End 
D r i p  Pan - Middle 
D r i p  Pan - Door End 
Sampler a t  Col 10.9C 

250 
100 
50 
8 

144 
96 

6 
48 

-0.7 
-0.0 
-0.0 
-0.3 
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Pipe Along I X  Box - #3 
Pipe Along I X  Box 
Pipe Along I X  Box - #2 
Pipe Along I X  Box 
Pipe Along I X  Box - #1 

Table 3. Near Source Data Versus MCNP 

40 
45 
50 
45 
40 

Page 6 

Between HX/Ch i l l e r  - N 
Between HX/Ch i l l e r  - S 
E Side HX 
NW F i l t e r  Media 
NW F i l t e r  Media a t  l f t  

De tec to r  Loca t ion  

PVC i n  N Loadout 
PVC i n  N Loadout - E 
SF Nor th  Wall 
SF Northwest Corner 
SF West Wall 

20 
15 
7 

120 
30 

Data 
(mR/h) 

150 
35 

6 
6 
6 

Between HX/Ch i l l e r  - N 
Between HX/Ch i l l e r  - S 
E Side HX 
NW F i l t e r  Media 
NW F i l t e r  Media a t  l f t  

MCNP 
(mrem/h) 

20 6 
15 18 
7 7 

120 109 
30 27 

MRE 

48 
38 

6 
1 
7 

-2.1 
0.1 
0.0 

-2.5 
0.1 

28 
38 

6 
18 
7 

109 
27 

-2.0 
0.2 
0.0 

-0.1 
-0.1 

N Loadout En t ry  - P i t  
N Loadout En t ry  
N Loadout En t ry  - Pool 
SF Pipes, lower  E 
SF Pipes, upper E 
SF Pipes, lower  W 

50 
30 
20 

110 
120 
60 

-1.6 
-1.3 
-1.4 
-1.1 
-1.1 

39 
25 
18 
28 
65 
51 

-0.3 
-0.2 
-0.1 
-2.8 
-0.8 
-0.2 

Beam a t  Col 138 
Column 130 
Col 13D - Above Head 
9.5' W Ovrhd - SE 
9.5 '  W Ovrhd - SE 
S Loadout R ise r  

P ipe Along N Load, W 
P ipe Along N Load, Mid 
Elbow - N Loadout - N 
Elbow - N Load - Outer 
Elbow - N Load - Inne r  

25 
15 
25 
70 
50 

100 

35 
40 
60 
60 
60 

S Wall Col 12.2 10 
S Wall Col 9.5 
S Wall Col 7.7 

E 10 '  NS Middle 1 1; 1 ;; 
E 10'  NS N Piece 
E 10 '  NS S Piece @ 2 '  
View P i t  R i se r  #1 
View P i t  R i se r  #2 40 32 
View P i t  R i se r  #3 30 27 
View P i t  R i se rs  - 1 ft 20 24 

-1 .o 
-0.1 
-0.7 
-0.3 
-0.1 
-0.1 

-0.2 
-0.1 
-1.2 
-0.8 
0.0 

-0.3 
0.1 
0.0 

-0.1 
-0.8 
-0.1 
-0.5 
-0.2 
-0.1 

0 . 2  
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Table 3 .  Near Source Data Versus MCNP 

De tec to r  Loca t ion  I (:$:) I (m!E:yh) 

Bypass Loop - Inne r  
Bypass Loop - East 
Bypass Loop - Above 
Valve - S End C h i l l e r  

40 
40 

100 
35 

38 
36 

100 
29 

Pump Overhead 
Pump #1 R ise r  
Pump #1 Knee 
Pump #2 Knee 

N Wall Valve a t  Col 12 
N Wall Valve a t  Col 10 
N Wall Valve a t  Col 8 
SF Pump Knee 
SF Pump Knee 
SF Pump 

8 
6 
6 

50 
50 
20 

9 
7 
8 

28 
27 
38 

PVC Hot Spot - Contact 
PVC Hot Spot - 6 i n  

PVC Pipe - 6 ft 
PVC Pipe - S E l  bow 

PVC Hot Spot - 1 ft 

MRE 

-0.1 
-0.1 
0.0 

-0.2 

-0.1 
-0.0 

0.0 
0.3 

0.1 
0.1 
0.3 

-0.8 
-0.8 

0.9 

0.7 
-0.2 
-0.1 
0.2 
0.1 
0.1 
0.4 

Note: De tec to r  coord inates are g i ven  i n  Appendix D. 

PREPARING MCNP INPUT FILES 

Th is  s e c t i o n  summarizes t h e  methods used t o  generate t h e  hundreds o f  i n p u t  
f i l e s  f o r  t h e  MCNP sof tware.  Since t h e  a c t i v i t y  i n  a l l  sources except t h e  
water was n o t  known, i t  was necessary t o  generate MCNP ou tpu t  f o r  each 
r a d i a t i o n  source. These cou ld  then be m u l t i p l i e d  by a sca le  f a c t o r  and added 
toge the r  t o  g i v e  t h e  t o t a l  dose r a t e s  f o r  comparison w i t h  t h e  da ta  c o l l e c t e d  
on September 23, 1996. I n  add i t i on ,  knowing the  r e l a t i v e  s t r e n g t h  o f  va r ious  
r a d i a t i o n  sources a l l ows  p r i o r i t i z a t i o n  o f  cleanup/removal a c t i v i t i e s .  

MCNP i n p u t  p repara t i on  begins w i t h  the  KE-GEOM.WQ1 spreadsheet. 
spreadsheet has su r face  i n f o r m a t i o n  i n  standard u n i t s  o f  f e e t .  
cent imeters f o r  i n p u t  t o  MCNP are c a r r i e d  ou t  i n  t h e  spreadsheet. 
d e f i n i t i o n s  i n  t h e  spreadsheet re fe rence  t h e  su r face  I D  numbers. Source 
i n f o r m a t i o n  uses sur face d e f i n i t i o n s .  F i n a l l y ,  t h e  l o c a t i o n  o f  d e t e c t o r  
p o i n t s  near sources i s  another b lock  i n  t h e  spreadsheet. 
spreadsheet i s  a t e x t  f i l e  named KE-GEOM.PRN, which has a l l  t h e  i n p u t  data, 
b u t  n o t  i n  a usable o rde r .  
KE-GEOM.PRN i n t o  t h e  t h r e e  i n p u t  p a r t s  (geometry, de tec to r ,  and source). 

Th i s  
Conversions t o  

The c e l l  

Output from t h e  

The program named KE-GEOM.PAS conver t s  the  da ta  i n  
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F i l e  Name 

GEOMl  . L3 

PT-NEAR 

The KE-GEOM.PAS program i s  l i s t e d  i n  Appendix E. 
w i t h  ou tpu t  generated by hand t o  v e r i f y  i t s  c o r r e c t  ope ra t i on  i n  rea r rang ing  
the  KE-GEOM.PRN f i l e .  
Table 4. 
g r a t e  over  t h e  pool, t he  I-beam suppor ts  beneath it, and t h e  posts  above it. 
Th is  f i l e  was mod i f i ed  by hand t o  remove t h e  pos ts  above t h e  g ra te .  The new 
f i l e  i s  named GEOM1.LZ. Th is  f i l e  was mod i f i ed  one more t ime  t o  remove a l l  
t he  l a t t i c e s .  The new f i l e  i s  named GEOM1.X. 

L a t t i c e  reg ions  slow the  computations. Therefore, t h e  l a t t i c e s  case 
(GEOM1.LZ) was o n l y  used f o r  sources below t h e  f l o o r  g ra te ,  such as t h e  pool 
water, wa l l s ,  and c e r t a i n  p ipes.  The geometry w i t h  no l a t t i c e s  (GEOM1.X) i s  
used f o r  a l l  sources above the  f l o o r  g ra te .  
these MCNP runs.  

It was t e s t e d  by comparison 

The f i l e s  generated by KE-GEOM.PAS are l i s t e d  i n  
The GEOMl.L3 f i l e  con ta ins  3 l a t t i c e s  reg ions  t o  rep resen t  t h e  f l o o r  

The GEOMl.L3 f i l e  was n o t  used i n  

Explanat ion 

c e l l  and su r face  and m a t e r i a l  composi t ion i n f o r m a t i o n  

d e t e c t o r  coord inates f o r  t h e  near source l o c a t i o n s  

Table 4. Output from KE-GEOM.PAS 

I I S-ALL I source i n fo rma t ion  o f  a l l  r a d i a t i o n  sources 

I S-WATER.l I pool water source o n l y  I 
7- source i n f o r m a t i o n  f o r  pool w a l l s  o n l y  (24 f i l e s )  

I S-001 t o  S-077 I source i n f o r m a t i o n  f o r  o t h e r  r a d i a t i o n  sources (77 f i l e s )  I 
The va r ious  p a r t s  o f  t he  MCNP i n p u t  f i l e s  were combined us ing  a batch f i l e  
named MK-NEAR.BAT. Th is  batch f i l e  i s  l i s t e d  i n  Appendix E. F i n a l l y ,  a 
p o r t i o n  o f  t h e  UNIX r u n  streams a c t u a l l y  used t o  r u n  MCNP i s  l i s t e d  a t  t h e  end 
o f  Appendix E. 

To determine t h e  f u l l  KE-Basin g r i d ,  a spreadsheet named GRID-C.WQ1 was 
created t o  f a c i l i t a t e  t h e  p repara t i on  o f  t h e  d e t e c t o r  coo rd ina te  f i l e s .  
spreadsheet w i l l  omi t  se lec ted  X & Y coord inates corresponding t o  i naccess ib le  
l o c a t i o n s .  A small  amount o f  post -process ing i s  necessary t o  p u t  t h e  PT-ALL.C 
(chest  l e v e l )  and PT-ALL.K (knee l e v e l )  f i l e s  i n  proper  format  f o r  use by 
MCNP. The MK-NEAR.BAT f i l e  was then mod i f i ed  t o  use t h e  chest  l e v e l  g r i d  
r a t h e r  than t h e  near  source d e t e c t o r  po in ts .  
MK-CHST.BAT. S i m i l a r l y ,  a batch f i l e  named MK-KNEE.BAT was used t o  generate 
i n p u t  f i l e s  f o r  t h e  knee l e v e l  g r i d .  

Th i s  

Th is  batch f i l e  i s  c a l l e d  
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POST-PROCESSING OF MCNP OUTPUT 

The po in t - ke rne l  ve rs ion  o f  t h e  MCNP sof tware was used f o r  these c a l c u l a t i o n s  
r a t h e r  than t h e  f u l l  monte-carlo owing t o  t ime  c o n s t r a i n t s .  Approximately 
92 hours o f  CPU t ime  was needed never the less.  B a s i c a l l y ,  t h e  po in t - ke rne l  
c a l c u l a t i o n  proceeds as f o l l o w s :  a p o i n t  i s  randomly se lec ted  w i t h i n  a source 
and a l i n e  i s  drawn between t h i s  p o i n t  and t h e  d e t e c t o r  l o c a t i o n .  
a t t e n u a t i o n  and bu i l dup  f a c t o r s  are computed and used f o r  t h e  t o t a l  dose r a t e  
from t h a t  source l o c a t i o n .  Th is  i s  repeated accord ing t o  t h e  i n p u t  va lue  f o r  
t he  number o f  source p a r t i c l e s  (nps), and t h e  f i n a l  t o t a l  dose r a t e  i s  
computed. The po in t - ke rne l  approach leads t o  sharp shadows s ince  s c a t t e r i n g  
o f f  t he  a i r  and any nearby o b j e c t s  i s  n o t  considered. Somewhat l a r g e r  than 
l i f e  vo lumet r i c  sources were used t o  o f f s e t  t h i s  e f f e c t .  

The dose r a t e s  computed by MCNP f o r  t h e  u n i t  source concen t ra t i ons  i s  i n  t h e  
form o f  MCTAL summary tab les .  One o f  these i s  l i s t e d  i n  Appendix F f o r  t he  
PVC h o t  spot  us ing  near source de tec to rs .  
due t o  t h e  l a y o u t  o f  t h e  numbers i n  the  f i l e .  
d i s t i n c t  sources, t h e r e  are a l s o  204 summary f i l e s  f o r  knee and chest  l e v e l  
cases which must be used. For t h i s  reason, the  MCNP ou tpu t  was rearranged 
us ing  sof tware w r i t t e n  f o r  t h i s  purpose (ALLTBL.PAS and BINCALI.PAS). 

The ou tpu t  from t h e  near source cases was rearranged i n  t h e  form o f  i n d i v i d u a l  
source t a b l e s  and a combined t a b l e  f o r  i n p u t  t o  a spreadsheet. The program i s  
named ALLTBL.PAS and i s  l i s t e d  i n  Appendix F. 
ALLTBL.PAS i s  shown j u s t  a f t e r  t h e  MCTAL f i l e  f o r  t h e  same source. 
a r ray  f o r  t h e  spreadsheet has 102 rows and 73 columns. A c t u a l l y ,  spreadsheets 
are n o t  ab le t o  read l i n e s  w i t h  more than 250 characters .  The combined ou tpu t  
f i l e  i s  t h e r e f o r e  broken i n t o  b locks  w i t h  102 rows and 20 columns. The b locks  
are e a s i l y  recombined i n  a spreadsheet t o  form t h e  needed 73 columns. 

The formulas used i n  t h e  c a l c u l a t i o n s  are bes t  represented us ing  ma t r i ces .  
I n  p r a c t i c e ,  one s e l e c t s  values f o r  t he  102 source s t reng ths  ( t h e  S vec to r )  
and then computes t h e  73 dose r a t e s  ( t h e  D vec to r )  us ing  the  equat ion below. 

The 

These are d i f f i c u l t  t o  use d i r e c t l y  
Since t h e r e  are a t o t a l  o f  102 

A t a b l e  f i l e  generated by 
The l a r g e  

D n , l  = M n , s  Ss,l 

Dn, l  = column vec to r  w i t h  MCNP dose r a t e s  (mrem/h) a t  n l o c a t i o n s  

M n , s  = m a t r i x  w i t h  MCNP dose r a t e s  a t  n l o c a t i o n s  f o r  s u n i t  sources 

s s , l  = column vec to r  w i t h  the  source s t reng ths  f o r  s sources 

where, 

Th is  spreadsheet w i t h  t h e  dose r a t e s  near the  sources i s  c a l l e d  NEAR.WQ1. A t  
each d e t e c t o r  l o c a t i o n  the  t o t a l  dose i s  t h e  weighted sum o f  t h e  doses from 
i n d i v i d u a l  sources. The spreadsheet was se t  up t o  f a c i l i t a t e  t r i a l - a n d - e r r o r  
est imates o f  source concen t ra t i ons  ( t h e  S vec to r  i n  the  above equa t ion ) .  
i t e r a t i v e  process i s  t h e  s imp les t  way t o  a r r i v e  a t  a bes t  es t ima te  o f  t h e  
Cs-137 a c t i v i t y  present  i n  each source. 
shown i n  Table 5 below. 
same. 
dose r a t e s  are shown i n  Table 3. 

Th is  

The r e s u l t i n g  source s t reng ths  are 
Note t h a t  t he  two columns o f  numbers are n e a r l y  t h e  

A s t e r i s k s  mark values which d i f f e r .  The r e s u l t i n g  weighted sums o f  
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Table 5. Source Concentrat ions from NEAR.WQ1 and SSS.PAS 

NEAR.WQ1 Source ID  SSS. PAS 
2.70 pC i /L  Pool Water I16 '10")  
20.0 iC i j cm2  
23.0 pCi/cm2 
10.0 pCi/cm2 
25.0 pCi/cm2 
22.0 pCi/cm2 
20.0 pCi/cmz 
15.0 pCi/cm2 
22.0 pCi/cm2 
20.0 pCi/cm2 
20.0 pCi/cm2 
70.0 pCilcm2 
14.0 pCilcm2 
80.0 pCi/cmz 
63.0 pCi/cm2 
35.0 pCi/cm* 
43.0 pCi/cm2 
33.0 pCi/cmz 
35.0 pCi/cm2 
40.0 pCi/cm2 
40.0 pCi/cm2 
40.0 pCi/cm2 
40.0 pCi/cm2 
40.0 pCilcm2 
40.0 pCi/cmZ 

0.250 Ci/m3 
2.00 Ci/m3 
20.0 Ci/m3 
10.0 Ci/m3 
1.00 Ci/m3 
2.00 Ci/m3 
3.00 Ci/m3 

0.300 Ci/m3 
0.100 Ci/m3 

6.50 Ci/m3 
25.0 Ci/m3 
30.0 Ci/m3 
50.0 Ci/m3 

0.180 Ci/m3 
0.400 Ci/m3 
0.800 Ci/m3 

15.0 m C i / m  
10.0 m C i / m  
8.00 m C i / m  
10.0 m C i / m  
10.0 m C i / m  
2.00 m C i / m  
15.0 m C i / m  
8.00 m C i / m  
30.0 m C i / m  
4.00 m C i / m  

West Wall - 'Nor th  ' 

West Wall - Middle 
West Wall - South 
N Wall - West 
N Wall - Middle 
N Wall - East 
S Wall - West 
S Wall - Discharge 
S Wall - East 
E Wall - Nor th  
E Wall - Middle 
E Wall - Weasel 
E Wall - Tech View 
E Wall - South 
Inne r  W - West 
Inne r  W - East 
I nne r  E - West 
Inne r  E - East 
E leva to r  P i t  - N 
E leva to r  P i t  - E 
E leva to r  P i t  - SE 
E leva to r  P i t  - E 
E leva to r  P i t  - S 
Eleva to r  P i t  - W 
E Pump #2 Pedestal 
Lead Cave 
I X M  #1 (west) 
I X M  #2 (east )  
S Load D r i p  W 
S Load D r i p  Mid 
S Load D r i p  E 
Sampler 10.9C 
PVC Pipes N Load 
Sand F i l t e r  
I X  #3 (west) 
I X  #2 (middle) 
I X  #1 (east )  
Chi1 l e r  
Heat Exchanger 
NU F i l t e r  Media 
N Loadout En t ry  
SF t o  13B R ise r  
Col 136 R ise r  
W 9.5' NS N 
W 9.5' EW N 
Col 13D R ise r  
W 9.5' NS S 
W 9.5' EW S 
S Loadout R ise r  
I X  Box O u t l e t  

2.70 pC i /L  
20.0 pCi/cm2 
23.0 pCi/cm2 
10.0 pCi/cm2 
25.0 pCi/cm2 
22.0 pCi/cmZ 
20.0 pCi/cm2 
15.0 pCi/cm2 
22.0 pCi/cm2 
20.0 pCi/cm2 
20.0 pCi/cm2 
70.0 pCi/cm2 
14.0 pCi/cmz 
80.0 pCi/cmZ 
63.0 pCi/cm2 
35.0 pCi/cm2 
43.0 pCilcm2 
33.0 pCilcm2 
35.0 pCi/cmZ 
40.0 pCi/cmz 
40.0 pCi/cm2 
40.0 pCi/cm2 
40.0 pCi/cm2 
40.0 pCi/cm2 
40.0 pCi/cm2 

0.250 Ci/m3 
2.00 Ci/m3 
20.0 Ci/m3 
io .0  c i  jm3 

* 2.50 Ci/m3 
2.00 Ci/m3 

* 1.50 Ci/m3 
0.300 Ci/m3 
0.100 Ci/m3 

6.50 Ci/m3 
25.0 Ci/m3 
30.0 Ci/m3 
50.0 Ci/m3 

0.180 Ci/m3 
0.400 Ci/m3 

* 0.600 Ci/m3 
15.0 m C i / m  

* 5.00 m C i / m  
8.00 m C i / m  
10.0 m C i / m  
10.0 m C i / m  

* 1.00 m C i / m  
* 5.00 m C i / m  
* 4.00 m C i / m  
* 25.0 m C i / m  

4.00 m C i / m  
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Tab le  5. Source Concentrat ions from NEAR.WQ1 and SSS.PAS, Cont inued 

NEAR. WQ1 Source I D  SSS. PAS 
10.0 m C i / m  
7.00 m C i / m  
9.00 m C i / m  
20.0 m C i / m  
5.00 m C i / m  
5.00 m C i / m  
4.00 m C i / m  
2.00 m C i / m  
4.00 m C i / m  
6.00 m C i / m  
3.00 m C i / m  
10.0 m C i / m  
15.0 m C i / m  
10.0 m C i / m  
5.00 m C i / m  
10.0 m C i / m  
5.00 m C i / m  
5.00 m C i / m  
2.00 m C i / m  
10.0 m C i / m  
7.00 m C i / m  
5.00 m C i / m  
30.0 m C i / m  
2.00 m C i / m  
10.0 m C i / m  
7.00 m C i / m  
5.00 m C i / m  
5.00 m C i / m  
5.00 m C i / m  
2.00 m C i / m  
1.00 m C i / m  
10.0 m C i / m  
30.0 m C i / m  
20.0 m C i / m  
4.00 m C i / m  
3.00 m C i / m  
3.00 m C i / m  
3.00 m C i / m  
5.00 m C i / m  
2.00 m C i / m  
4.00 m C i / m  
10.0 m C i / m  
10.0 m C i / m  
2.00 m C i / m  

5.00 m C i / m  
10.0 m C i / m  
20.0 m C i / m  
10.0 m C i / m  
5.00 m C i / m  
1.00 m C i / m  

0.070 C i  

I X  Box NS 
N Loadout Chest 
W Ovrhd R i s e r  
W 10'  NS N 
W 10'  t o  I X M  
W 10' NS S 
South Overhead 
S R iser  12.2 
S R iser  9.5 
S R iser  7.7 
East Ovrhd NS 
East Ovrhd EW S 
East Over HX 
East Ovrhd EW N 
TV #2 NS N 
TV #2 NS S 
C h i l l e r  R iser  
TV #2 Bypass 
TV R iser  #2 
TV Riser  #1 
TV R i s e r  #3 
TV #3 Bypass 
TV 63 NS 
TV #3 EW 
E Pumps Ovrhd 
Ovrhd #1 East 
Hor i z  #1 East 
Pool #1 East 
Ovrhd X2 East 
Hor i z  #2 East 
Pool #2 East 
E Wall Plenum 
E Wall Nor th  
Nor th  Wall 
West Wall 
R iser  N Col 12 
R iser  N Col 10 
R iser  N Col 8 
Hor i z  N Col 12 
Hor i z  N Col 10 
Hor i z  N Col 8 
Sand F l t r  R i s e r  
Sand F l t r  Pump 
PVC R iser  i n  NL 
PVC Hot Spot 
PVC NS i n  West 
SF Pipe #1 
SF Pipe #2 
SF Pipe #3 
SF Pipe #4 
SF Pioe #5 

10.0 m C i / m  
* 5.00 m C i / m  

9.00 m C i / m  
20.0 m C i / m  
5.00 m C i / m  
5.00 m C i / m  
4.00 m C i / m  
2.00 m C i / m  

* 7.00 m C i / m  
6.00 m C i / m  
3.00 m C i / m  
10.0 m C i / m  
15.0 m C i / m  
10.0 m C i / m  
5.00 m C i / m  
10.0 m C i / m  
5.00 m C i / m  
5.00 m C i / m  
2.00 m C i / m  

* 6.00 m C i / m  
* 3.00 m C i / m  
* 6.00 m C i / m  

30.0 m C l / m  
2.00 m C i / m  

* 15.0 m C i / m  
* 4.00 m C i / m  
* 6.00 m C i / m  
* 8.00 m C i / m  
* 3.00 m C i / m  
* 5.00 m C i / m  
* 4.00 m C i / m  

10.0 m C i / m  
30.0 m C i / m  
20.0 m C i / m  
4.00 m C i / m  

* 4.00 m C i / m  
3.00 m C i / m  
3.00 m C i / m  

* 6.00 m C i / m  
2.00 m C i / m  
4.00 m C i / m  
10.0 m C i / m  
10.0 m C i / m  
2.00 m C i / m  

5.00 m C i / m  
10.0 m C i / m  
20.0 m C i / m  
10.0 m C i / m  
5.00 m C i / m  

0.070 C i  

1.00 m c i  j m  
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Output from t h e  survey g r i d  cases was much l a r g e r ,  w i t h  966 dose r a t e s  f o r  
bo th  t h e  knee l e v e l  and t h e  chest  l e v e l  g r i d s .  These MCTAL f i l e s  were read by 
BINCALI.PAS which s to res  them i n  a 2 dimensional a r r a y  and w r i t e s  them t o  a 
b i n a r y  format  f o r  ease o f  use by o t h e r  programs. Th is  program a l s o  generates 
a t e x t  f i l e  w i t h  the  dose r a t e s  and monte c a r l o  r e l a t i v e  e r r o r s  p o s i t i o n e d  i n  
a 2 dimensional a r r a y  f o r  ease o f  reading.  I n  a d d i t i o n ,  a t e x t  f i l e  w i t h  the  
a r r a y  o f  dose r a t e s  transposed i s  p r i n t e d .  Th is  transposed a r r a y  format  i s  
ab le  t o  be read by spreadsheets s ince  t h e  l i n e s  are l e s s  than 250 characters .  
Using t h e  standard spreadsheet f u n c t i o n  t o  transpose a ma t r i x ,  t he  o r i g i n a l  
l a y o u t  i s  e a s i l y  obta ined.  BINCALI.PAS i s  l i s t e d  i n  Appendix G. 

The f i n a l  problem i s  t o  f i n d  values f o r  source concen t ra t i ons  t h a t  approximate 
t h e  readings taken by techn ic ians  i n  September, 1996. The c a l c u l a t i o n  i s  
s imple enough, as shown i n  t h e  m a t r i x  equat ion.  M u l t i p l y  t h e  knee and chest  
l e v e l  dose r a t e s  f o r  each source t imes t h e  source concen t ra t i on  and add them 
up. 
t h a t  i s  made o f  1932 numbers. I n i t i a l l y ,  i t  was thought  t h a t  t h i s  cou ld  be 
done i n  a spreadsheet, as had been done i n  the  pas t .  
problem r e q u i r e d  t h e  w r i t i n g  o f  another program t o  work w i t h  t h e  numbers. 

The problem i s  t h a t  197,064 numbers need t o  be combined t o  g i v e  a r e s u l t  

However, t h e  s i z e  o f  t h e  

The program SSS.PAS was w r i t t e n  t o  be t h e  spreadsheet s u b s t i t u t e .  The program 
l i s t i n g  f o r  SSS.PAS i s  i n  Appendix H. 
i n i t i a l i z a t i o n  f i l e ,  (SOURCE.INI), t he  two MCNP dose r a t e  f i l e s  (CHSTl.BIN and 
KNEEI.BIN), and f i n a l l y ,  t h e  inst rument  read ing  f i l e s  (9CHST.BIN and 
9KNEE.BIN). Using t h e  source concen t ra t i ons  i n  SOURCE.IN1, the  t o t a l  dose 
r a t e s  are computed and d i sp layed  us ing  a s i n g l e  cha rac te r  t o  rep resen t  each 
g r i d  l o c a t i o n ,  and c o l o r i n g  t h a t  cha rac te r  t o  rep resen t  t h e  dose r a t e .  

The SSS.PAS sof tware a l s o  d i s p l a y s  a mod i f i ed  r e l a t i v e  e r r o r  (MRE) between t h e  
measured va lues and the  computed values. Th is  mod i f i ed  r e l a t i v e  d i f f e r e n c e  i s  
computed us ing  t h e  equat ion below. 

The program reads t h e  source 

Data - Calc 

1 + Min(Data,Calc) 
MRE = 

The denominator i s  increased by 1 t o  decrease t h e  importance o f  small  dose 
r a t e s .  Ne i the r  t h e  Data no r  t h e  Calcu lated dose r a t e s  were considered t o  be 
s u i t a b l e  re fe rence  values, so t h e  minimum o f  t h e  two was used i n  t h e  
denominator. The sum o f  t h e  absolute values o f  t h e  mod i f i ed  r e l a t i v e  
d i f f e r e n c e s  i s  used as a f i g u r e  o f  m e r i t  on t h e  closeness o f  t h e  
approximation. 
f i g u r e  o f  m e r i t .  

The source concen t ra t i ons  were adjusted t o  min imize t h i s  

Having a stand-alone program t o  compute dose r a t e s  a l s o  g i ves  more f l e x i b i l i t y  
t o  apply  more advanced numerical methods, such as l i n e a r  l e a s t  squares f i t s .  
L inea r  l e a s t  squares f i t t i n g  o f  data can be represented us ing  ma t r i ces  i n  the  
equat ion be l  ow. 
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M s , n  M n , s  S s , l  = M s , n  Dn,l 

M s , n  = transpose o f  t h e  m a t r i x  w i t h  MCNP dose r a t e s  

M n , s  = m a t r i x  w i t h  MCNP dose r a t e s  a t  n l o c a t i o n s  f o r  s u n i t  sources 

s s , l  = column vec to r  w i t h  the  source s t reng ths  f o r  s sources 

Dn , l  = column vec to r  w i t h  MCNP dose r a t e s  (mrem/h) a t  n l o c a t i o n s  

where, 

The above equat ion i s  a system o f  s(=102) equat ions i n  s unknowns ( t h e  S 
vec to r ) .  The o n l y  c o n s t r a i n t  i s  t h a t  n must be l a r g e r  than s. 
are n=966 data p o i n t s  and s=102 sources, a s o l u t i o n  i s  t y p i c a l l y  poss ib le .  

L inea r  l e a s t  squares f i t t i n g  (LLSQ) o f  t h e  da ta  was inc luded  i n  t h e  SSS.PAS 
u t i l i t y ,  b u t  t h e  r e s u l t s  i nc lude  nega t i ve  source concen t ra t i ons  and are 
l a r g e l y  useless. The SSS program was mod i f i ed  t o  improve t h e  LLSQ c a l c u l a t i o n  
by a l l o w i n g  t h e  user t o  s e l e c t  which sources t o  use f o r  f i t t i n g  and which da ta  
po in ts .  Th i s  f e a t u r e  was used i n  debugging the  program by s e l e c t i n g  a few 
p o i n t  near s t rong  sources. 
j u s t  us ing  data and sources on t h e  west end o r  east  end. Negat ive sources 
were s t i l l  p red i c ted .  An i t e r a t i v e  procedure was fo l l owed  i n  which t h e  
reasonable s i zed  sources were f i x e d  and LLSQ was repeated. 

The i n i t i a l  approximations us ing  t h e  near source readings were improved by 
t r i a l  and e r r o r  us ing  SSS.PAS and the  MRE f i g u r e  o f  m e r i t .  The r e s u l t i n g  
s o l u t i o n  was used again i n  t h e  NEAR.WQ1 spreadsheet t o  f u r t h e r  r e f i n e  the  
near-source c a l c u l a t i o n s .  
s t reng ths  shown i n  Table 5. 

The l a s t  column o f  Table 5 shows t h e  r e s u l t s  o f  t h e  t r i a l - a n d - e r r o r  approach 
us ing  SSS.PAS and t h e  e n t i r e  g r i d  o f  data.  
magnitude changed between t h e  near-source case and the  general g r i d  case. 
many o f  t h e  sources, t he  concentrat ions decreased. 
MCNP sources are l a r g e r  and more un i fo rm than t h e  sources a c t u a l l y  present  i n  
KE-Basin. 
than the  general area g r i d .  

The dose r a t e s  from MCNP as w e l l  as t h e  measured da ta  are presented i n  
Appendix A. The comparisons between t h e  measured and computed dose r a t e s  a t  
va r ious  g r i d  l o c a t i o n s  are a l so  shown i n  t h i s  appendix. 
t h e  t o p  and t h e  numbers down t h e  s i d e  are t h e  g r i d  re fe rence  l o c a t i o n s  where 
da ta  was c o l l e c t e d .  These are about 4 f e e t  apa r t .  The pool l i e s  between 
columns 0 and AT, and rows 2 t o  18. The west i n n e r  w a l l  i s  between columns Y 
& 2, and the  east  i nne r  w a l l  i s  a t  column AJ. 

It must be noted t h a t  t h e  t r i a l  and e r r o r  process o f  improv ing t h e  MCNP 
rep resen ta t i on  o f  t h e  data cou ld  n o t  be automated due t o  t h e  excess i ve l y  l o n g  
computing t imes needed t o  complete t h e  op t im iza t i on .  
source were adjusted upward and downward by 20 percent  t o  f i n d  an improved f i t  
t o  t h e  data, then t h e  number o f  cases t o  compute would be 3 r a i s e d  t o  the  102 
power, which i s  4.6E+48. I f  t h e  f i g u r e  o f  m e r i t  f o r  one combinat ion o f  source 
s t reng ths  cou ld  be computed i n  1 second, then t h e  complete c a l c u l a t i o n  would 
r e q u i r e  1.5E+41 years!  
c a l c u l a t i o n s  would s t i l l  r e q u i r e  6 m i l l i o n  years! 

S ince t h e r e  

I t was a l s o  used t o  es t ima te  t h e  source vec to r  by 

Th is  i s  t he  approach used t o  generate t h e  source 

A s t e r i s k s  mark sources whose 
For 

The near  source l o c a t i o n s  t y p i c a l l y  r e q u i r e d  a h ighe r  concen t ra t i on  

Th is  suggests t h a t  t h e  

The l e t t e r s  across 

For example, i f  each 

I f  o n l y  30 sources were opt imized i n  t h i s  way, t h e  
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Contour p l o t s  o f  t h e  MCNP r e s u l t s  a re  presented i n  Appendix 6. These were 
generated by V i c t o r  Roetman us ing  PVWAVE" Vers ion 6 sof tware (PVWAVE i s  a 
trademark o f  V i sua l  Numerics Corporat ion) .  
t h e  number o f  p l o t s  needed. 

The sources were grouped t o  reduce 
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1 
2 
3 
4 
5 
6 
7 
8 
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10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

B C D  
1.2 

0.8 1.2 
0.7 0.8 1.1 
0.7 0.8 1.0 
0.6 0.7 0.8 
0.8 0.9 1.0 
0.8 1.0 1.2 
0.8 0.9 1.0 
0.8 0.9 1.1 
0.8 0.9 1.1 
0.8 1.0 1.4 
0.8 1.1 1.9 
0.8 1.2 2.0 
0.9 1.2 1.8 
0.8 1.0 1.4 
0.7 0.9 1.1 
0.6 0.8 0.9 
0.6 0.7 0.8 
0.5 0.6 0.7 
0.5 0.5 0.6 

U X Y  
2.4 2.7 1.8 
6.0 6.6 4.1 
4.7 6.0 3.1 
4.1 5.5 2.6 
3.8 5.5 2.3 
3.9 5.9 2.3 
3.9 6.2 2.5 
3.8 6.1 2.5 
3.6 5.5 2.0 
3.4 5.1 1.9 
3.2 4.9 1.8 
3.0 4.8 1.8 
3.0 4.7 1.8 
3.0 4.7 1.9 
3.2 4.8 2.1 
3.6 4.8 2.5 
2.8 3.5 2.2 
2.0 0.3 1.5 
1.2 1.2 1.0 

0.9 0.9 

nu AS AT 
2.8 3.2 2.0 
6.3 7.8 4.7 
5.3 7.7 5.6 
4.8 8.1 5.1 
4.6 9.1 4.9 
4.6 9.6 5.7 
4.5 9.5 6.1 
4.4 9.2 6.3 
4.1 8.8 5.7 
3.9 8.2 5.4 
3.6 6.8 5.0 
3.3 5.5 4.4 
3.2 5.1 4.0 
3.3 5.5 3.8 
3.5 5.6 3.6 
4.5 6.6 3.9 
4.8 5.6 3.3 
4.3 2.9 2.4 
1.9 1.7 1.0 
1.3 0.9 1.0 

MCNP Dose Rates (mrem/h) -- Chest Level 

E F  
2.6 9.4 
2.0 3.3 
1.4 1.9 
1.2 1.6 
0.9 1.4 
1.1 1.0 
1.6 2.0 
1.2 1.4 
1.2 1.1 
1.5 2.0 
2.1 2.7 
4.2 9.4 
5.4 22.3 
3.0 4.5 
1.8 2.3 
1.4 1.6 
1.1 1.3 
0.9 1.0 
0.7 0.8 
0.6 0.7 

2 AA 
1.8 2.4 
4.2 6.1 
3.3 5.6 
2.7 5.1 
2.5 4.9 
2.6 5.0 
2.7 4.9 
2.7 4.8 
2.3 4.7 
2.1 4.6 
2.0 4.6 
2.0 4.5 
2.0 4.5 
2.0 4.5 
2.2 4.6 
2.7 4.8 
2.3 3.6 
1.7 2.0 
1.1 1.1 
0.7 0.8 

AU AV 
1.7 1.1 
3.9 3.2 

10.8 11.7 
6.8 7.6 
7.9 13.0 
9.0 11.6 

10.0 15.1 
8.5 11.8 
6.9 9.4 
5.8 7.4 
5.3 6.7 
4.7 5.7 
4.0 4.5 
3.5 3.5 
3.2 
2.6 1.9 
1.3 1.3 
1.1 0.9 
0.9 0.7 

North 
G H  

3.2 1.4 
2.7 2.3 
2.4 3.0 
2.4 3.3 
2.5 3.7 
2.4 11.1 

0.6 
2.5 
3.0 4.9 
6.3 9.3 
7.7 15.9 
4.5 5.2 
2.7 3.0 
1.9 2.2 
1.5 1.7 
1.2 1.3 
1.0 1.1 
0.8 0.9 

North 
AB AC 
1.9 1.9 
5.2 4.9 
4.0 3.5 
3.3 2.7 
2.8 2.2 
2.6 2.0 
2.5 1.8 
2.5 1.8 
2.4 1.8 
2.4 1.7 
2.4 1.7 
2.4 1.8 
2.4 1.8 
2.5 1.9 
2.7 2.2 
3.2 2.7 
2.6 2.4 
1.8 1.3 
1.1 1.2 
0.P 1.1 

North 
AU AX 

8.7 7.7 
6.6 6.3 
8.5 9.0 

10.7 11.6 
12.1 12.8 
12.5 13.3 

10.6 22.1 
10.2 16.7 

11.8 14.5 

8.7 16.8 
6.2 
3.9 4.1 

1.6 1.4 
1.1 1.0 

0.7 
0.6 0.6 

I J  
1.0 1.1 
1.8 1.2 
4.1 5.1 
4.7 6.1 
5.3 8.2 

13.0 18.0 

4.3 5.5 
8.6 10.7 

11.0 17.8 
5.6 6.1 
3.4 3.9 
2.5 2.8 
1.8 2.1 
1.5 1.6 
1.2 
0.9 1.0 

A J  AK AL AM 
1.6 1.6 2.2 2.1 
3.4 4.0 5.7 5.3 
2.6 3.0 5.1 4.1 
2.1 2.5 4.6 3.3 
1.7 2.1 4.3 2.9 
1.6 2.0 4.2 2.7 
1.5 1.9 4.1 2.6 
1.4 1.8 4.1 2.5 
1.4 1.8 4.0 2.5 
1.4 1.8 4.0 2.5 
1.4 1.9 4.1 2.5 
1.5 1.9 4.0 2.5 
1.6 2.0 4.1 2.6 

1.9 1.9 2.0 2.3 3.0 4.8 1.7 2.1 4.1 2.7 
2.2 2.2 2.4 2.7 3.4 5.1 2.0 2.3 4.3 2.9 
2.8 2.9 3.4 3.9 4.6 5.5 2.6 3.0 4.7 3.6 
2.4 2.5 3.0 4.3 6.5 4.3 2.5 2.6 3.6 2.9 
1.8 0.9 0.1 0.6 3.0 2.1 2.0 1.7 2.0 
1.2 1.3 1.3 1.3 1.4 1.4 1.5 1.5 1.6 1.6 

AY A2 EA BE BC 
0.9 0.9 
2.1 1.4 1.2 1.0 
6.5 2.5 1.8 1.4 
4.8 3.2 2.0 
5.9 5.4 3.0 

5.4 3.4 
4.2 
4.3 

17 7 
i 3 : 2  9.8 6.4 3.3 
15.0 8.9 5.8 4 . 0  3.0 
13.8 3.8 
11.1 6.5 4.3 3.1 

2.4 
3.8 3.2 2.4 2.0 1.6 

2.0 1.8 1.6 1.4 
1.4 1.3 
0.9 0.9 
0.7 0.7 
0.5 0.5 

ED 

2.4 
2.8 
3.0 
2.8 
2.5 
2.3 

AN A0 
2.3 3.5 
5.4 5.7 
3.9 4.0 
3.0 3.2 
2.5 2.7 
2.3 2.5 
2.2 2.4 
2.2 2.3 
2.1 2.3 
2.1 2.3 
2.1 2.3 
2.1 2.3 
2.2 2.3 
2.3 2.4 
2.6 2.6 
3.3 3.3 
2.8 2.9 
2.2 
1.6 

1.3 

V 
2.5 

4.3 
3.5 
3.1 
3.1 
3.0 
2.9 
2.8 
2.6 
2.5 
2.4 
2.4 
2.4 
2.6 
3.2 
2.7 
2.0 
1.1 

5.8 

AP A0 
4.3 2.7 
5.8 6.1 
4.1 4.8 
3.3 4.2 
2.8 3.9 
2.7 3.8 
2.6 3.7 
2.5 3.6 
2.5 3.4 
2.4 3.3 
2.4 3.1 
2.4 2.9 
2.4 2.9 
2.5 3.0 
2.8 3.2 
3.6 4.3 
3.4 6.0 
2.2 
1.3 1.5 
1.2 1.2 
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16 
17 
18 
19 
20 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
1R 

B C D  
1.2 

0.8 1.2 
0.7 0.8 1.1 
0.6 0.8 1.0 
0.6 0.7 0.8 
0.7 0.8 1.0 
0.7 0.9 1.1 
0.7 0.9 1.0 
0.7 0.9 1.0 
0.7 0.8 1.1 
0.7 0.9 1.3 
0.7 1.0 1.6 
0.7 1.0 1.7 
0.7 1.0 1.5 
0.6 0.9 1.2 
0.6 0.8 0.9 
0.6 0.7 0.8 
0.6 0.6 0.8 
0.5 0.6 0.7 
0.4 0.5 0.6 

u x  
2.3 2.3 
6.9 8.2 
3.8 6.0 
3.0 5.3 
2.9 5.7 
3.2 7.1 
3.2 8.6 
3.2 8.6 
2.9 6.2 
2.7 5.6 
2.5 5.0 
2.5 5.3 
2.5 5.1 
2.4 4.7 
2.6 5.1 
2.9 4.9 
2.7 3.5 
1.4 0.2 
1.0 1.0 

0.7 

MCNP Dose Rates (mrem/h) -- Knee Level 

E F  
3.0 36.9 
2.1 3.8 
1.4 1.8 
1.2 1.6 
0.9 1.4 
1.1 1.0 
1.5 1.9 
1.1 1.3 
1.1 1.0 
1.4 1.9 
1.9 2.4 
3.1 5.0 
3.5 6.4 
2.4 3.3 
1.6 2.0 
1.2 1.6 
1.0 1.2 
0.9 1.0 
0.7 0.8 
0.6 0.7 

North 
G H  

3.7 1.5 
2.8 2.2 
2.3 2.9 
2.3 3.2 
2.4 3.7 
2.2 5.5 

0.5 
1.9 
2.7 4.0 
4.7 5.8 
5.3 6.8 
3.6 4.3 
2.5 2.8 
1.8 2.1 
1.4 1.6 
1.2 1.3 
1.0 1.1 
0.8 0.9 

Llnrth 

I J  
1.0 1.0 
1.7 1.1 
3.7 4.0 
4.4 5.2 
5.0 7.3 
7.1 11.7 

3.5 4.3 
6.0 6.8 
6.9 7.4 
4.7 5.0 
3.2 3.6 
2.4 2.7 
1.8 2.1 
1.5 1.7 
1.2 
1.0 1.1 

K L M N O P  
1.7 2.1 2.5 2.0 2.9 3.8 
1.8 3.4 3.0 4.2 5.9 9.4 

13.3 16.1 10.2 
14.1 11.6 9.9 

10.2 12.3 13.2 13.1 10.5 10.1 
19.8 15.2 10.6 
19.0 14.3 10.4 

5.4 7.4 10.1 12.0 10.0 9.9 
4.8 7.0 9.1 9.8 8.1 9.2 
5.3 6.6 7.5 8.0 7.3 8.6 
5.5 6.2 7.0 7.3 7.8 7.9 

7.8 6.7 6.8 
7.4 6.0 5.6 
6.4 5.0 5.2 

4.2 5.2 5.9 5.2 4.4 5.0 
3.2 3.7 4.2 4.2 3.7 4.8 
2.4 2.6 3.1 3.2 3.2 4.4 
1.9 2.0 2.3 2.4 2.4 2.3 
1.4 1.5 1.6 1.7 1.7 1.7 
1.1 1.2 1.2 1.3 1.3 1.3 

Y 2 AA AB AC AD AE 
1.9 1.9 1.9 1.9 2.1 2.8 9.4 
4.3 4.8 6.6 6.0 6.1 6.5 6.6 
2.5 2.8 3.9 3.0 2.9 3.0 3.0 
2.0 2.2 3.0 2.2 2.1 2.1 2.1 
1.9 2.1 2.9 1.9 1.7 1.7 1.7 
2.0 2.4 2.9 1.8 1.6 1.6 1.5 
3.1 2.8 2.8 1.7 1.6 1.5 1.5 
3.0 2.7 2.8 1.7 1.5 1.5 
1.8 2.2 2.7 1.7 1.5 1.5 
1.7 2.0 
1.7 1.9 
1.8 2.0 
1.8 1.9 
1.8 1.9 
1.9 2.1 
2.1 2.4 
2.0 2.2 
1.1 1.3 
0.9 0.9 
0.7 0.6 

AF 
2.1 
6.1 
2.9 
2.0 
1.7 
1.5 
1.5 
1.5 
1.5 

2.7 1.7 1.5 1.5 1.5 
2.7 1.7 1.6 1.5 1.5 1.5 
2.8 1.8 1.6 1.6 1.6 1.6 
2.7 1.8 1.7 1.7 1.7 1.7 
2.7 1.8 1.7 1.7 1.8 1.8 
2.9 2.0 1.9 1.9 2.0 2.1 
3.3 2.5 2.3 2.4 2.6 3.0 
2.8 2.4 2.2 2.3 2.5 3.2 
1.3 1.2 1.1 1.5 0.6 0.0 
0.8 0.9 1.2 1.2 1.1 1.2 
0.7 0.7 1.1 

AR AS AT AU AV 
2.7 3.3 2.3 1.5 1.0 
7.4 10.0 5.3 2.9 1.5 
4.5 7.8 4.0 
4.0 7.9 3.6 13.3 14.3 
4.1 9.3 4.9 6.3 6.4 
4.2 9.8 6.4 11.8 14.9 
4.2 9.5 6.5 9.5 10.3 
4.0 8.9 7.1 14.8 15.0 
410 816 5;4 9:6 
3.8 8.1 5.0 5.9 7.6 
3.4 6.2 4.5 5.1 6.5 
3.2 4.9 3.9 4.8 6.0 
3.1 4.6 3.7 4.4 5.3 
3.2 5.4 3.5 3.6 4.2 
3.3 5.4 3.2 3.3 3.3 

North 
AU AX 

7.6 7.3 
5.3 5.1 
7.3 8.0 
9.0 10.4 
9.9 11.3 
9.8 10.8 
9.3 10.6 
8.7 16.0 
8.5 11.9 
8.0 14.6 
6.1 
4.0 4.3 

1.8 2.3 5.5 
1.8 2.4 5.3 
1.9 2.4 5.1 
2.3 2.8 5.7 
3.4 4.1 5.9 
4.4 6.5 4.6 

0.5 2.1 
1.2 1.3 1.3 

AG AH A I  AJ AK 
1.9 2.0 2.1 1.6 1.7 
6.1 6.4 7.7 3.5 4.5 
3.0 3.4 6.0 1.8 2.6 
2.1 2.6 5.2 1.4 2.0 
1.8 2.3 5.2 1.2 1.8 
1.7 2.2 5.5 1.1 1.8 
1.6 2.1 5.2 1.1 1.8 
1.6 2.1 5.2 1.1 1.8 
1.6 2.1 5.0 1.1 1.8 
1.7 2.2 5.2 1.2 1.8 
1.7 2.2 5.1 1.2 1.9 

1.3 1.9 
1.3 1.9 
1.5 2.0 
1.6 2.2 
2.1 2.7 
2.4 2.6 
1.6 1.5 
1.4 1.4 

4.2 6.3 3.4 2.5 2.1 1.8 1.5 1.3 
5.0 6.1 3.2 2.2 1.7 1.5 1.4 1.3 1.3 

.I 3.7 2.2 2.0 1.1 1.2 1.0 0.9 0.9 0.9 
19 1.7 1.5 0.8 1.1 0.9 0.7 0.7 0.7 
20 1.1 0.8 0.9 0.9 0.7 0.6 0.6 0.5 0.5 

P R S T U  
3.6 3.4 3.8 10.8 3.4 
8.8 8.2 8.0 7.9 7.2 
5.9 4.9 4.5 4.1 3.7 
5.3 4.2 3.7 3.3 2.9 
5.7 4.4 3.6 3.1 2.7 
5.8 4.5 3.7 3.1 2.6 
5.8 4.4 3.7 3.0 2.6 
5.6 4.3 3.5 3.1 2.6 
5.3 4.1 3.5 2.9 2.5 
5.0 3.9 3.3 2.8 2.4 
4.4 3.5 3.1 2.6 2.3 
4.1 3.4 2.9 2.6 2.2 
3.9 3.2 2.9 2.5 2.2 
3.5 3.1 2.8 2.5 2.2 
3.4 3.0 2.8 2.6 2.3 
3.5 3.4 3.3 3.1 2.8 
3.4 3.2 3.3 3.8 2.9 
2.1 1.9 1.5 0.3 1.8 
1.5 1.4 1.3 0.9 1.0 
1.2 1.2 1.1 

V 
2.6 
6.9 
3.6 
2.8 
2.6 
2.7 
2.6 
2.6 
2.5 
2.4 
2.3 
2.2 
2.2 
2.2 
2.3 
2.8 
2.7 
1.6 
1.0 

AL AM AN A0 AP AQ 
1.9 2.1 2.4 4.5 6.1 2.6 
6.3 6.4 6.7 7.1 7.1 7.0 
3.6 3.2 3.3 3.4 3.5 3.8 
2.8 2.4 2.4 2.5 2.7 3.1 
2.7 2.0 2.0 2.2 2.4 2.9 
2.6 1.9 1.9 2.1 2.3 2.9 
2.5 1.9 1.9 2.0 2.3 2.8 
2.5 1.9 1.9 2.1 2.3 2.8 
2.6 1.9 1.9 2.1 2.3 2.8 
2.5 1.9 1.9 2.1 2.3 2.7 
2.6 1.9 1.9 2.1 2.3 2.7 
2.7 2.0 2.0 2.1 2.3 2.6 
2.7 2.1 2.1 2.2 2.3 2.6 
2.7 2.1 2.1 2.2 2.3 2.6 
2.9 2.3 2.2 2.4 2.5 2.8 

2.0 2.9 3.1 3.8 
2.8 2.8 3.3 6.0 
1.7 1.9 
1.5 

1.4 

3.5 2.9 
3.1 2.9 
1.0 1.5 
1.5 1.5 1:3 1.3 

1.3 1.0 
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8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

MCNP Compared w i t h  Measured Dose Rates -- Chest Level 
M o d i f i e d  R e l a t i v e  D i f f e r e n c e s  a r e  Shown ( T o t a l  MRE i s  2 1 1 )  

North 
B C O E F G H  

0.0 -0.1 
0.0 0.3 
0.1 -1.5 
0.1 -0.4 
0.1 -0.3 

-0.1 0.0 

-0.1 0.1 -0.7 
-0.6 -0.1 -0.2 0.2 0.0 
-0.2 0.0 -0.1 -0.1 0.2 
-0.1 0.1 0.0 -0.2 -0.1 
-0.1 0.0 -0.0 0.4 -0.1 
-0.0 -0.0 -0.0 0.5 0.5 
-0.2 -0.1 -0.0 0.6 -0.2 
0.0 0.0 -0.0 0.0 -0.3 
0.3 0.3 0.2 0.1 0.1 
0.2 0.1 0.2 0.2 0.1 

-0.3 
0.1 

-0.3 0.2 
-0.6 0.5 
-2.0 0.7 
-0.1 -0.3 

-0 .5 -1.6 
-0.5 -1.0 
-0.2 -0.4 
0.2 0.3 

North  
AB A t  

-0.4 -0.4 
0.2 -0.0 
0.0 -0.1 
0.1 0.1 

-0.0 -0.1 
-0.0 -0.2 
0.0 -0.1 

-0.0 -0.1 
-0.0 -0.2 

0.0 0.0 -0.0 -0.1 -0.1 -0.0 -0.1 
0.1 -0.0 -0.5 -0.4 -0.1 0.1 0.0 
0.1 0.2 -0.0 -0.2 0.1 0.1 -0.0 
0.1 -0.0 -0.2 -0.1 0.1 0.1 -0.1 
0.2 -0.0 -1.0 -0.3 -0.1 0.1 -0.0 
0.2 -0.0 -0.1 -0.1 0.1 0.2 0.1 
0.0 0.2 -0.0 -0.1 -0.0 0.1 0.0 

-0.0 -0.1 -0.2 -0.1 -0.3 -0.1 -0.1 
0.1 -0.7 0.1 0.1 0.2 0.1 -0.1 
0.1 0.3 0.1 0.1 0.1 0.1 -0.0 

0.4 0.1 0.0 0.1 0.1 0.0 

I J K L M N O P O R S T U V  
0.0 -0.2 0.5 0.2 0.7 -0.3 -0.3 -0.1 -0.1 -0.2 -0.1 -0.0 0.0 -0.4 
0.4 0.0 -0.2 -0.1 -0.1 -0.8 0.0 -0.1 0.2 0.3 0.5 0.8 0.3 0.1 
0.3 0.0 - 0 . 3 - 0 . 4 - 0 . 3 - 0 . 0  0.3 0.2 0.2 0.2 0.1 
0.1 -0.1 -0.0 0 .0 -0 .4 -0 .2  0.2 0.0 0.2 0.2 0.2 

-0.4 0.0 0.0 0.1 0.1 -0.4 -0.3 -0.0 -0.1 -0.0 -0.0 0.1 0.1 0.1 
-0.3 0.1 -0.0 -0.0 -0.0 -0.2 -0.0 0.1 0.1 0.2 

-0.1 -0.1 0.1 -0.2 -0.0 0.2 0.0 0.1 0.1 
0.2 0.2 -0.0 -0.2 -0.0 0.1 -0.1 0.1 0.2 0.1 0.1 0.1 

-0.0 -0.0 -0.2 -0.3 -0.2 -0.1 -0.1 -0.1 0.0 0.0 0.1 0.1 
0.0 -0.1 -0.2 -0.3 1.1 -0.1 -0.2 0.0 0.0 0.1 0.1 0.0 

0.3 0.6 0.1 0.0 -0.1 -0.1 0 .4 -0 .0 -0 .2  -0.1 0.2 0.1 0.1 0.1 
0.2 0.5 0.1 0.0 -0.1 -0.1 0.1 0.0 0.0 0.0 0.1 

-1.1 0.2 0.1 -0.2 -0.1 -0.1 0.1 0.0 0.0 0.1 0.1 
-0.2 -0.1 -0.1 -0.3 -0.2 -0.2 -0.2 0.1 0.1 0.1 0.1 

-0.4 0.0 0.1 0.1 0 . 6 - 0 . 3 - 0 . 0 - 0 . 2  0.1 0.1 0.2 0.1 
-0.6-0.1 0.1 0.3 0 . 1 - 0 . 3 - 0 . 2 - 0 . 1  0.2 0.1 0.1 0.1 

-2.2 -2.5 -1.0 -0.3 0.1 0.2 0.4 -0.5 -0.4 -0.7 -0.5 -0.1 -0.0 -0.3 
-1.9 -0.9 -0.7 -0.2 0.0 0.3 0.5 -6.0 -0.1 -0.3 -1.5 -2.3 0.1 0.1 
-0.3 -0.1 0.0 0.1 0.2 0.3 0.1 0.0 -0.4 -0.7 -0.6 -0.1 -3.6 
0.4 0.4 0.1 0.2 0.3 0.4 0.3 -4.1 0.0 -0.1 -0.2 

AD AE AF AG AH A I  AJ AK AL AM AN A 0  AP A0 
-0.8 -0.2 -1.0 -1.1 -1.0 -1.1 -0.9 -0.9 -0.9 -0.2 -0.8 -0.3 -0.1 -0.6 
0.4 0.2 -0.0 -0.2 -0.1 -0.1 0.0 -0.0 -0.2 -0.1 0.1 0.3 0.5 0.0 
0.0 0.0 -0.1 -0.0 -0.0 -0.1 -0.0 -0.2 0.0 0.1 0.1 0.2 0.2 0.2 
0.2 0.2 -0.0 0.0 -0.0 0.0 0.3 -0.1 0.3 0.1 0.3 0.2 0.1 
0.0 0 . 2 - 0 . 0 - 0 . 0  0 .1 -0 .0  0.0-0.3 0.0 0.1 0.0 0.2 0.1 0.1 

-0.0 0.0 0.0 0.0 0.1 0.4 -0.1 -0.3 0.6 0.1 0.0 0.2 0.1 0.1 
0.0 -0.0 -0.0 0.1 0.1 0.1 -0.0 -0.4 0.1 0.2 0.1 0.2 0.2 0.2 
0.0 0.0 0.1 0.1 0.1 0 . 0 - 0 . 8  0.2 0.2 0.1 0.2 0.2 0.1 

-0.0 0.1 0.1 0.1 0.1 0 .0 -0 .4  0.1 0.1 0.0 0.1 0.0 0.1 
0.0 0.1 0.1 0.2-0.1 0.0-0.4 0.0 0.2 0.0 0.2 0.1 0.2 
0.2 0.1 0.1 0.2 0.2 0.1 0.1-0.1 0.1 0.2 0.1 0.1 0.2 0.2 
0.1 0.1 0.0 0.1 0.1 0.1 0 .0 -0 .1  0.1 0.2 0.0 0.1 0.1 0.2 
0.1 0.0 0.0 0.1 0.1 -0.1 0.0 -0.0 0.1 0.2 0.1 0.1 0.1 0.2 
0.2 0.1 0.1 0.1 0.2 0.2 0.1 -0.0 0.1 0.2 0.0 0.1 0.1 0.3 
0.1 0.0 0.1 0.1 0.2 0.0 0.1 0.0-0.1 0.2 0.0 0.0 0.1 0.2 
0.1 0.0 0.0 0.1 -0.2 0.1 -0.1 0.0 -0.0 0.2 0.2 0.1 0.1 0.2 

-0.2 -0.4 -0.4 -0.3 0.1 -0.1 -0.3 -0.2 -0.5 -0.1 -0.1 -0.1 -0.1 -0.1 
-0.3 0.2-0.3 -2.2-0.1 -0 .2 -0 .5  0.1 -0.2 0.0 0.0 
-0.1 -0.0 -0.1 -0.3 -0.5 -0.3 -0.1 -0.0 0.1 0.1 0.0 -0.5 -0.3 

-0.1 -0.2 -0.0 

North 
AR AS AT AU AV AU AX AY A2 BA B B  BC BD 

-0.9 -0.6 -0.6 0.0 -0.5 -0.3 -0.2 
-0.1 0.1 -0.6 -0.2 -0.7 -1.0 -0.2 -0.3 -0.5 
0.1 -0.2 -0.2 -0.2 0.0 -0.3 -0.4 
0.2 0.0 -0.1 0.1 0.2 0.4 0.6 -0.0 0.1 -0.1 
0.2 0.0 -0.2 -0.0 0.1 0.3 0.0 -0.0 -1.0 -0.8 
0.2 0.2 -0.3 -0.2 0.4 0.2 0.4 - 0 . 9  -0 .6  0.6 
0.2 0.2 -0.1 -0.0 0.1 0.2 0.6 -0.2 1.0 
0.1 0.1 -0.2 -0.1 -0.1 0.1 0.4 0.1 1.2 
0.1 -0.0 -0.3 -0.1 -0.0 0.2 0.4 1.1 1.3 
0.0 0 . 0 - 0 . 3 - 0 . 0 - 0 . 2  0.1 0.6 0.4 0.4 0.2 -0.4 1.1 
0.1 0 . 3 - 0 . 0 - 0 . 2 - 0 . 2 - 0 . 3  1.1 0 .2 -0 .1 -0 .3 -0 .4  0.1 0.7 
0.1 -0.1 0.0 -0.3 -0.0 0.1 0.5 0.2 -0.0 
0.1 0.0-0.0 0.0-0.1 0.1 0.4 0 . 0 - 0 . 3 - 0 . 3 - 0 . 1  
0.1 0.3 -0.0 0.1 -0.1 -0.2 -0.3 
0.2 0.1 0.1 -0.0 -0.1 -0.2 -0.6 -0.9 -0.2 -0.2 -0.3 0.5 
0.1 0.1 -0.1 -0.0 0.4 0.8 0.5 0.8 
0.2 -0.1 -0.1 0.2 0.5 0.3 0.3 0.2 0.4 

-0.1 -0.1 0.3 0.1 0.3 0.2 0.3 -0.3 0.3 
-0.3 0.0 0.0 0.0 0.3 0.2 -0.4 0.4 
-0.2 -0.0 -0.0 0.1 0.3 0.2 0.2 0.4 
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MCNP Compared with Measured Dose Rates -- Knee Level 
Mod i f i ed  R e l a t i v e  D i f f e rences  are Shown (To ta l  MRE i s  250) 

North 
G H  

0.2 0.1 
0.1 0.2 

-0.0 -0.3 
-0.1 -0.4 
-0.6 -0.5 
-2.1 -1.2 

-0.5 
-0.2 

8 
9 

10 
11 0 . 1 - 0 . 0 - 0 . 8 - 0 . 1  -0.3-0.1 0.1 0 . 0 - 0 . 3 - 0 . 2  0.5 0 .1 -0 .3 -0 .1  0.1 0.0 
12 -0.7 -0.3 -0.2 0.2 -0.0 - 0 . 4  0.1 0.2 -0.1 -0.0 0.1 0.1 -0.2 -0.1 -0.0 0.1 
13 -0.3 -0.1 -0.2 -0.8 -0.2 -0.3 -0.2 -0.0 -0.2 -0.1 -0.1 -0.1 -0.2 0.1 0.0 0.1 
14 -0.3 -0.0 -0.1 -0.8 -0.8 -0.5 -0.5 -0.2 -0.8 0.1 -0.5 -0.1 -0.3 0.0 0.1 0.1 
15 -0.2 -0.1 -0.2 0.2 -0.1 -0 .4  -0.5 -0.0 -0.1 0.3 -0.0 -0.1 -0.5 0.0 0.0 
16 -0.3 -0.0 -0.1 -0.2 0.0 -0.7 -0.2 0.0 -0.2 -0.1 -0.2 -0.3 -0.4 0.0 0.0 
17 -0.1 -0.2 -0.1 0.6 -0.2 -0.4 -3.9 -3.6 -5.1 -1.1 -0.3 0.0 0.1 0.3 -0.9 - 0 . 4  -0.9 -0.9 -0.1 
18 -0.1 -0.0 -0.1 0.6 -0.3 -0.7 -1.0 -1.9 -1.2 -0.8 -0.2 0.0 0.1 0.4 0.3 0.2 -0.1 -1.8 -1.1 
19 0.2 0.3 0.2 0.0 0.1 0.0 -0.2 -0.3 -0.1 -0.0 0.1 0.1 0.3 0.2 0.1 -0.3 -0.5 -0.3 
20 0.2 0.1 0.2 0.3 0.3 0.5 0.2 0.2 0 . 4  0 . 4  0.3 0.3 0 .4  0.4 0.2 0.1 -0.1 -0.1 

10 0.0 -0.1 -0.2 -0 .4  -0.9 
11 -0.3 0.0 -0.7 -1.0 -0.6 
12 0.0 -0.1 -0.2 -0.3 -0.6 
13 0.0 -0.3 -0.4 -0 .4  -0.9 
14 -0.0 -0.6 -2.9 - 0 . 9  -0.6 
15 -0.0 0.0 -0.1 -0.2 -0.5 
16 0.0 -0.3 -0.0 -0.3 -0.6 
17 -0.3 -0.8 -0.5 -0.3 -1.1 
18 0.2 -0.6 0.0 0.1 0.2 
19 0.2 0.2 0.1 0.2 -0.1 
20 0.3 -0.5 -0.1 -0.0 

14 0.1 -0.1 -0.0 0.0 -0.2 

North 
AB AC 

- 0 . 4  -0.6 
-0.1 0.2 
-0.1 -0.3 
-0.2 -0.1 
-0.3 -0.1 
- 0 . 4  -0.1 
-0.3 0.0 
-0.4 -0.1 
-0.3 -0.1 
-0.2 -0.1 
-0.2 0.0 
-0.2 -0.1 
-0.1 -0.1 
-0.2 -0.1 
-0.1 0.0 
-0.0 0.0 
-0.4 -0.1 
0.0 -0.1 
0.0 -0.0 
0.1 -0.0 

North 
AU AX 

I J K L M N O P P R S T  
0.2 -0.1 0.2 0.0 0.2 -0.3 -0.8 -0.3 -0.3 -0.1 -0.0 0.2 
0.2 -0.2 -0.5 -0.2 -0.5 -0.9 -0.3 0.0 0 . 4  0.5 0.5 0.7 
0.3 -0.4 -0 .4  -0.2 -0.3 -0.2 -0.0 -0.1 0.2 
0.1 -0.5 -0.7 -0.5 - 0 . 4  -0.3 0.0 -0.1 0.1 
-0.8 -0.3 -0.2 -0.1 -0.1 -0.3 -0.3 0.0 0.1 -0.1 -0.3 0.2 
-0.1 -0.3 0.2 0.0 -0.0 -0.2 -0.3 -0.3 0.1 

-0.1 -0.1 0.0 -0.3 -0.1 -0.3 0.1 
-0.3 -0.4 -0.2 -0.5 0.4 0.1 -0.2 -0.1 0.1 0.1 
-0.4 - 0 . 4  -0.3 -0.0 0.1 0.0 -0.4 -0.2 -0.0 0.1 
0.0 -0.2 -0.3 -0.1 0.4 0.1 - 0 . 3  -0.0 -0.0 0.1 

A0 A €  
-1.1 -0.1 
0.3 0.3 

-0.1 0.0 
0.1 0.1 

-0.0 -0.0 
-0.0 -0.1 
-0.1 -0.0 
-0.0 
-0.1 
0.0 
0.1 0.1 
0.1 0.0 

AF AC 
-1.0 -1.8 
-0.1 -0.1 
-0.2 -0.4 
-0.1 -0.1 
-0.1 -0.1 
-0.1 -0.0 
-0.0 -0.0 
-0.1 -0.0 
-0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 -0.0 

0.1 0.1 -0.0 -0.0 
0.1 0.1 
0.0 -0.0 
0.0 0.1 

-0.1 -0.4 
-0.0 0.0 
0.1 0.2 

-0.1 -0.1 
0.0 0.0 
0.1 -0.0 

-0.1 -0.5 
-0.5 
0.1 0.1 

AY A2 
-0.1 -0.2 
-0.8 -0.3 
-0.5 -0.4 
-0.2 -0.3 
-0.4 -1.9 

BA BB 

-0.3 -0.4 
-0.1 -0.1 

-0.1 
-0.9 
-0.1 

u v  
-0.3 -0.6 
0.0 -0.1 
0.1 0.1 
0.1 0.1 
0.1 0.1 
0.1 0.0 
0.1 0.1 
0.1 0.1 

-0.0 0.1 
0.1 0.1 
0.1 0.2 
0.0 0.2 
0.1 0.2 
0.1 0.1 
0.1 0.0 

-0.0 0.1 
0.0 -0.2 
0.1 0.2 
0.0 0.1 

0 . 4  0.5 
-0.3 -0.3 
-0.1 0.3 
0.2 0.3 

-0.0 0.1 
-0.1 0.2 
-0.1 0.2 
-0.2 0.3 
-0.2 0.3 
-0.0 0.2 
-0.1 

15 0.1 0.1 -0.1 0.1 -0.0 0.0 -0.5 -0.8 -0.1 0.1 -0.0 0.3 
16 -0.2 0.0 -0.2 0.1 0.2 0 .9  0.6  0.6 
17 -0.2 0 .0 -0 .1  0.2 0 .4  0.2 0.3 0.2 0.2 
18 0 . 4  0.1 0.2 0.0 0.2 0.3 0.3 0.2 0.2 
19 -0.0 -0.0 -0.1 0.0 0.2 0.1 0.2 0.2 
20 -0.0 -0.1 0.1 0.0 0.1 0.2 0.2 0.3 0.3 

-0.1 
0.3 0.1 
0.2 0.1 
0.1 

- 0 . 4  -0.0 

-1.8 
-0.0 -1.7 

-0 .3  
0.2 0.2 

0.1 

AP AP 
0.0 -1.2 
0.4 0.1 
0.1 -0.0 
0.1 0.0 
0.0 -0.1 
0.1 -0.0 
0.1 -0.0 
0.1 -0.0 

-0.0 -0.0 
0.1 0.0 
0.1 0.0 

-0.0 0.1 -0.1 -0.3 -0.3 -0.1 0.0 0.1 0.1 0.1 
0.0 0.1 -0.1 -0.2 -0.4 -0.1 0.0 0.1 0.0 0.0 

-0.0 0.0 -0.0 -0.3 -0.2 -0.1 0.0 0.1 0.0 0.1 
-0.1 -0.0 -0.1 -0.6 -0.8 -0.1 -0.0 0.0 0.0 0.0 
-0.0 -0.0 0.0 -0.2 -0.3 -0.0 0.1 0.0 -0.1 0.0 
-0.1 -0.3 -0.4 -0.5 -1.2 -0.1 -0.2 -0.0 -0.1 -0.6 
-1.2-0.6 0 . 5 - 0 . 2 - 0 . 2 - 0 . 1  0.1 0.0 
-0.1 -0.2 -0.1 -0.1 0.1 0.1 0.1 -0.2 -0.1 

-0.1 -0.1 -0.2 

BC BO 

0.0 0.5 
-0.0 0.9 
-0.1 1.0 

1.3 
-1.2 0.9 
-0.2 0.5 
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1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
10 

B 

0.60 
0.70 
0.80 
0.90 

1 .o 
1.1 
1.8 

1.9 
1.2 
1 .o  
1 .o  

0.80 
0.90 
0.50 
0.20 
0.20 
0.20 

C 
0.80 
0.70 
0.90 
0.90 

0.60 
1.0 
1.5 
1.4 

1.4 
1.1 
1 .o 
1 .o 

0.90 
0.90 
0.60 
0.20 
0.40 
0.30 

105 K East Basin General Area Survey 
Unrth 

D 

1.0 
0.90 
0.60 
0.70 
0.90 

1.0 
1.4 
1.4 
1.6 
2.3 
2.3 
1.7 
1.4 
1.2 
1.0 
0.80 
0.40 
0.30 
0.30 

E 
1.6 
1.7 
1.3 
1.2 
1.2 
1.3 
1.2 
1.1 
1.4 
2.2 
1.9 
3.2 
6.0 
4.0 
1.1 

0.60 
0.30 
0.80 
0.60 
0.40 
0.30 

510 3:O 1.6 0.40 
5.0 2.6 1.6 1.0 
2.0 2.0 9.0 2.9 
1.8 2.1 5.0 4.3 
1.6 2.2 5.0 8.0 
1.4 2.7 11.0 13.0 
1.2 

.. -. . . . 
F C U I J  

1.5 
1.2 
5.0 
7.0 
8.0 

23.0 

1.0 
0.30 1.0 

1.6 2.2 
3.0 4.4 4.0 3.0 3.0 
9.0 11.0 6.0 7.0 7.0 

19.0 25.0 9.0 24.0 15.0 
5.0 5.0 7.0 7.0 9.0 

10.0 
4.0 

0.50 
0.40 

2.6 
0.80 

1.7 2.6 6.0 8.0 
1.6 2.3 3.6 6.0 

0.70 1.3 1.9 1.8 
0.50 0.50 0.40 0.40 
0.30 0.30 0.30 0.30 

K 
0.90 
3.1 

13.0 

7.0 
6.0 
6.0 
6.0 

7.0 
6.0 
6.0 
4.0 
1.7 

0.90 
0.50 

L M  
1.9 1.3 
6.0 4.0 

16.0 20.0 

11.0 19.0 
9.0 15.0 
9.0 12.0 
8.0 10.0 

6.0 7.0 
4.9 4.7 
4.0 3.5 
2.7 2.5 
1.5 1.5 

0.90 0.80 
0.60 0.70 

Data - 
N O  

3.0 4.0 
8.0 6.0 

17.0 16.0 
40.0 13.0 
29.0 18.0 
22.0 17.0 
29.0 19.0 
23.0 15.0 
19.0 13.0 
14.0 4.0 
11.0 7.0 
10.0 8.0 
10.0 9.0 
10.0 8.0 
6.0 3.0 
4 .0  4.0 
3.5 2.6 
2.0 1.5 
1.4 1.2 

0.70 0.80 
0.70 0.70 

Chest E levat ion  

C O R C T  
i . 0  410 4..0 4:O 5:O 
8.0 6.0 5.0 4.0 3.1 

11.0 7.0 4.0 4.0 3.5 
12.0 8.0 4.0 4.0 3.0 
10.0 7.0 5.0 4.0 2.8 
11.0 7.0 6.0 4.0 3.7 
10.0 8.0 5.0 3.0 3.0 
9.0 7.0 4.0 3.0 2.7 
9.0 7.0 5.0 3.3 2.8 
8.0 7.0 4.0 3.2 2.6 
7.0 6.0 4.0 2.5 2.3 
7.0 5.0 3.0 2.7 2.5 
6.0 5.0 3.0 2.6 2.4 
6.0 5.0 4.0 2.3 2.3 
6.0 4.0 4.0 2.5 2.4 
6.0 5.0 4.0 2.7 3.1 
6.0 5.0 6.0 5.0 4.1 

25.0 2.7 3.2 6.0 3.5 
1.5 1.6 2.4 3.0 2.4 

11.0 1.2 1.5 1.6 
0.90 1.0 1.0 1.0 

u v  
3.0 4.0 
4.4 5.0 
3.4 3.6 
2.6 2.8 
2.6 2.6 
2.5 2.5 
2.5 2.5 
2.5 2.6 
2.5 2.5 
2.2 2.5 
2.1 2.1 
2.2 2.2 
2.1 2.1 
2.0 2.1 
2.0 2.2 
2.8 2.7 
3.0 3.9 
2.0 1.7 
1.4 8.9 

North 
Y X Y 2 AA AB AC AD AE AF AG AH A I  AJ AK AL AM AN A 0  AP AQ 

3.0 4.0 3.0 4 .0  4.0 3.0 3.0 5.0 4 . 0  5.0 5.0 5.0 6.0 3.8 3.9 5.0 2.8 5.0 5.0 5.0 5.0 
5.0 5.0 4.0 5.0 6.0 4.0 5.0 3.3 4.0 5.0 6.0 6.0 7.0 3.2 4.0 7.0 6.0 5.0 4.0 3.4 6.0 
4.0 6.0 3.0 3.4 6.0 3.8 4.0 3.4 3.4 3.7 3.8 4.4 6.0 2.7 4.0 5.0 3.8 3.6 3.3 3.4 4.0 
3.1 5.0 2.0 2.9 5.0 3.0 2.4 2.1 2.0 2.7 2.8 3.5 5.0 1.3 3.0 4.6 2.3 2.6 2.2 2.5 3.6 
2.5 6.0 2.0 2.6 5.0 3.0 2.5 2.0 1.5 2.1 2.4 2.7 5.0 1.7 3.0 4.2 2.4 2.4 2.1 2.5 3.5 
3.5 5.0 2.8 4 .0  4.0 2.7 2.5 1.9 1.7 1.8 2.1 2.4 3.2 1.8 3.0 2.3 2.3 2.2 2.0 2.3 3.3 
4.1 6.0 4.0 5.0 7.0 2.5 2.0 1.7 1.7 1.8 1.8 2.3 4.0 1.5 3.0 3.6 2.1 2.0 1.8 2.1 3.0 
3.6 5.0 3.0 3.6 6.0 2.5 2.0 1.7 1.6 1.7 2.3 4.0 1.4 4 . 0  3.4 2.0 2.0 1.9 2.0 3.1 
3.6 5.0 2.4 3.0 6.0 2.5 2.2 1.7 1.5 1.8 2.3 4 . 0  1.3 3.0 3.7 2.1 2.0 2.0 2.3 3.0 
3.2 5.0 1.9 2.5 5.0 2.4 2.0 1.6 1.5 1.8 2.2 5.0 1.4 3.0 3.8 1.9 2.0 1.7 2.1 2.7 
2.8 5.0 3.3 3.1 5.0 2.0 1.7 1.3 1.3 1.4 1.6 2.2 4.0 1.2 2.2 3.6 1.9 1.9 2.0 1.9 2.5 
2.8 4.0 1.9 2.6 4.0 2.1 1.8 1.4 1.5 1.6 1.8 2.3 4.0 1.4 2.2 3.7 2.0 2.0 2.0 2.0 2.3 
2.7 5.0 2.4 2.4 4.0 2.2 2.0 1.6 1.6 1.7 1.8 2.4 5.0 1.5 2.0 3.7 2.1 2.0 2.0 2.1 2.2 
2.5 5.0 5.0 3.0 5.0 2.3 2.0 1.5 1.7 1.8 2.1 2.4 4 . 0  1.5 2.1 3.8 2.2 2.2 2.0 2.3 2.1 
2.5 5.0 2.3 2.6 4.0 2.2 2.0 1.8 2.1 2.1 2.5 2.8 5.0 1.8 2.2 5.0 2.4 2.5 2.5 2.4 2.4 
3.4 4.0 2.6 3.2 5.0 2.8 2.6 2.4 2.8 3.3 3.7 5.9 5.0 2.9 3.0 5.0 2.9 2.6 2.9 3.3 3.3 
3.0 4.0 2.8 2.8 5.0 2.9 2.7 3.0 3.8 4.5 6.0 6.0 5.0 3.7 3.3 6.0 3.2 3.3 3.3 3.7 7.0 
1.7 1.2 1.2 1.4 1.4 1.5 1.6 2.5 0.60 0.50 4.1 3.5 2.8 3.4 1.6 2.5 2.2 2.2 
1.0 0.60 0.80 0.90 0.80 1.0 1.3 1.4 1.3 1.6 1.9 2.5 2.1 1.7 1.6 1.3 1.4 1.5 2.4 2.2 

0.30 0.70 0.70 0.60 0.70 1.0 1.6 1.6 1.3 
0.20 0.50 0.70 0.50 0.50 0.80 1.0 1.0 1.3 1.1 1.3 1.4 2.4 2.1 1.3 1.1 1.0 1.0 4.0 0.70 

North . .  
AR AS AT AU AV AU AX AY A2 BA BB BC BD 
6.0 6.0 4.0 1.6 2.2 1.5 1.2 
7.0 7.0 8.0 5.0 6.0 5.0 1.8 1.8 2.1 
4.8 9.0 7.0 8.0 2.4 2.5 2.3 
3.8 8.0 6.0 10.0 10.0 6.0 4.4 5.0 2.8 2.2 
3.8 9.0 6.0 7.0 7.0 5.0 6.0 6.0 12.0 6.0 
3.8 8.0 8.0 10.0 9.0 
3.6 8.0 7.0 9.0 10.0 
3.7 8.0 8.0 11.0 21.0 
3.8 9.0 8.0 9.0 12.0 
3.8 8.0 7.0 7.0 11.0 
3.1 5.0 5.0 7.0 9.0 
3.0 6.0 4.2 7.0 7.0 
2.9 5.0 4.0 4.6 6.0 

5.0 
3.8  

0.90 
0.70 
0.50 
0.50 
0.50 
n 3n 

2.9 4.0 3.8 3.6 
2.6 5.0 3.3 3.6 
4.0 6.0 4.2 3.2 
4.0 6.0 3.6 2.1 
4.8 3.3 1.6 1.0 
2.7 1.7 1.0 1.1 
1.7 1.0 1.0 0.90 

0.50 0.90 0.70 0.50 
n . m  

7.0 
9.0 

11.0 
10.0 
11.0 
14.0 
9.0 
8.0 
8.0 
4.8 

1 .o 
0.70 

0.30 
0.40 

6.0 
7.0 
9.0 
9.0 
9.0 

10.0 
11.0 
12.0 

7.0 

0.90 
0.50 
0.40 
0.30 
0.30 

8.0 
9.0 

12.0 
11.0 
11.0 

8.0 

1 .o 
1.5 
1.4 

0.30 
0.20 

7.0 
10.0 

9.0 

4.0 
1.2 

0.70 
0.50 
0.20 
0.10 
0.10 

11.0 

5.0 
8.0 6.0 

4 . 0  
6.0 3.7 

3.5 
3.1 2.8 

0.50 0.70 

6.0 
5.0 
4.0 

5.0 
2.6 

0.80 
0.30 

1.1 
0.90 
0.80 
0.60 
0.70 
0.90 

20 
21 , 
22 
23 
24 
25 0.40 0.20 0.20 0.10 

-. -. . . . . 
0.30 0.30 0.30 
0.40 0.30 0.30 0.10 
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105 K East Basin General Area Survey Data - Knee E levat ion  
North 

B C O E F G H I J K L M N O P Q R S T U V  
1 0.40 2.2 12.0 3.0 1.2 0.70 1.3 1.2 2.0 2.0 3.0 6.0 5.0 5.0 4.0 4.0 9.0 4.9 5.0 
2 0.50 2.3 7.0 2.6 1.8 1.3 1.5 3.3 4.5 5.0 9.0 8.0 9.0 6.0 5.0 5.0 4.2 7.0 8.0 
3 0.60 0.80 1.0 1.5 2.0 2.4 4.0 2.6 6.0 19.0 19.0 14.0 7.0 5.0 5.0 3.3 3.2 3.0 
4 0.70 0.90 0.90 1.5 2.0 2.7 5.0 4.0 8.0 24.0 18.0 14.0 7.0 4.0 4.0 2.8 2.4 2.4 
5 0.50 0.80 1.2 2.3 4.5 6.0 10.0 10.0 12.0 13.0 15.0 18.0 14.0 10.0 5.0 5.0 5.0 2.5 2.3 2.2 
6 0.60 0.70 0.80 1.3 1.5 9.0 13.0 8.0 15.0 17.0 15.0 11.0 7.0 6.0 5.0 2.6 2.4 2.5 
7 1.0 0.80 1.0 1.3 0.40 20.0 16.0 10.0 8.0 5.0 5.0 2.7 2.3 2.3 
8 1.4 1.3 1.0 1.0 0.30 7.0 11.0 12.0 19.0 7.0 9.0 7.0 5.0 3.0 2.8 2.3 2.2 
9 1.5 1.2 1.4 1.4 0.40 1.3 7.0 10.0 12.0 10.0 7.0 9.0 8.0 5.0 3.5 2.6 2.5 2.2 

10 1.4 3.5 1.8 2.4 5.0 8.0 10.0 9.0 5.0 8.0 7.0 4.0 3.3 2.6 2.2 2.0 
11 1.1 2.0 5.0 3.1 4.0 5.0 5.0 5.0 6.0 9.0 9.0 5.0 7.0 6.0 4.0 2.8 2.5 2.1 1.8 
12 1.9 1.7 2.3 2.5 5.0 7.0 5.0 5.0 8.0 8.0 6.0 6.0 5.0 4.0 3.0 2.4 2.2 1.8 
13 1.2 1.2 2.2 7.0 8.0 7.0 8.0 7.0 9.0 8.0 7.0 6.0 5.0 3.0 2.8 2.3 2.0 1.8 
14 1.2 1.0 1.8 5.0 7.0 6.0 7.0 6.0 10.0 6.0 8.0 6.0 5.0 3.0 2.6 2.3 2.0 1.8 
15 1.0 1.0 1.5 1.2 2.3 6.0 8.0 6.0 6.0 3.0 5.0 4.0 5.0 2.8 2.4 2.0 2.2 
16 1.0 0.80 1.2 1.7 1.5 6.0 4.6 4.0 5.0 4.0 6.0 5.0 5.0 3.2 3.0 3.0 2.4 
17 0.80 1.0 1.0 0.30 1.6 2.3 12.0 12.0 18.0 6.0 3.6 3.0 3.0 2.3 9.0 5.0 7.0 7.0 4.5 2.9 3.5 
18 0.70 0.70 0.90 0.20 1.6 2.6 3.6 6.0 5.0 4.0 2.5 2.1 2.2 1.5 1.6 1.6 2.3 6.0 1.8 1.5 1.2 
19 0.20 0.20 0.40 0.70 0.70 0.90 1.5 1.8 1.7 1.6 1.5 1.4 1.1 1.3 1.3 2.0 2.4 1.5 0.90 0.80 
20 0.20 0.40 0.30 0.30 0.30 0.20 0.60 0.70 0.50 0.50 0.70 0.70 0.60 0.60 0.90 1.1 1.3 1.3 
21 0.20 0.30 0.30 0.30 0.30 0.30 0.40 0.50 0.50 0.50 0.70 0.70 0.60 0.70 0.70 0.80 0.90 0.80 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

North 
V X Y 2 AA AB AC AD AE AF AG AH A I  AJ AK AL AM AN A0 

5.0 5 .0  5.0 5.0 5.0 3.0 4.0 7.0 11.0 5.0 7.0 6.0 7.0 4.6 4.6 5.0 4.0 5.0 5.0 
7.0 7.0 5.0 6.0 8.0 7.0 5.0 4.8 5.0 7.0 7.0 9.0 8.0 3.5 7.0 7.0 7.0 7.0 5.0 
5.0 6.0 3.0 3.6 6.0 3.5 4.0 3.2 2.8 3.5 4.5 4.0 6.0 2.2 4.0 7.0 4.0 3.2 3.2 
2.9 7.0 3.0 3.0 6.0 2.7 2.4 1.8 1.8 2.3 2.5 2.8 6.0 1.3 4.0 4.3 1.3 2.4 2.3 
3.1 7.0 3.0 3.2 7.0 2.8 2.0 1.8 1.8 1.8 2.0 2.5 5.0 1.5 4.0 4.3 2.4 2.4 2.4 
3.5 8.0 3.2 5.0 8.0 3.0 2.0 1.6 1.8 1.8 1.8 2.5 6.0 1.5 4.0 3.9 2.5 2.2 2.2 
3.3 11.0 7.0 7.0 8.0 2.6 1.5 1.7 1.6 1.5 1.7 2.4 8.0 1.4 3.0 3.8 2.2 1.8 2.0 
3.3 8.0 4.0 4.3 7.0 2.8 1.9 1.5 1.6 1.7 2.2 6.0 1.5 4.0 3.5 2.3 2.0 1.9 
3.2 7.0 2.5 3.5 8.0 2.5 1.9 1.8 1.5 1.6 2.3 5.0 1.3 4.0 3.9 2.0 2.0 2.0 
2.7 6.0 2.3 3.2 6.0 2.3 1.7 1.5 1.5 1.6 2.3 6.0 1.3 4.0 3.8 2.1 1.9 2.0 
3.5 5.0 3.6 4.8 5.0 2.3 1.5 1.3 1.2 1.5 1.6 2.2 5.0 1.3 3.0 3.6 2.0 1.7 1.8 
2.5 6.0 2.3 2.8 5.0 2.2 1.9 1.4 1.5 1.6 1.8 2.4 5.0 1.4 2.7 3.8 2.2 2.0 1.9 
2.5 7.0 2.8 3.2 6.0 2.2 1.9 1.4 1.5 1.7 1.9 2.3 5.0 1.5 2.5 4.0 2.3 2.0 2.0 
2.5 8.0 10.0 4.7 5.0 2.3 1.9 1.5 1.6 2.0 2.1 2.5 5.0 1.5 2.8 3.5 2.4 2.0 2.0 
2.6 5.0 2.3 2.8 5.0 2.4 1.8 1.8 2.0 2.0 2.2 3.1 6.0 1.8 4.0 6.0 2.6 2.4 2.3 
2.9 7.0 2.2 3.5 6.0 2.6 2.2 2.3 2.3 2.6 3.6 4.2 6.0 2.0 3.5 5.0 3.0 2.5 2.8 
3.8 7.0 3.4 3.1 7.0 3.8 2.5 2.8 3.8 3.5 7.0 7.0 6.0 3.9 4.4 8.0 3.2 3.7 2.9 
1.0 0.90 1.0 1.0 0.90 1.2 1.2 1.5 0.60 0.50 2.3 4.0 0.80 1.9 1.5 1.6 1.5 

0.70 0.60 0.70 0.60 0.90 0.80 1.3 1.0 0.80 1.0 1.0 1.6 1.8 1.7 1.6 1.3 1.4 1.3 
0.30 1.6 0.80 0.80 0.60 1.2 1.6 
0.200.500.700.600.500.80 1.0 1.3 1.3 1.5 1.4 1.8 2.3 2.3 1.2 1.1 1.0 1.2 

North 
AR AS AT AU AV AW AX AY A2 EA 88 8C BO 
6.0 6.0 5 . 0  1.5 1.2 1.2 1.3 
9.0 10.0 8.0 2.8 6.0  3.0 1.8 1.7 1.7 
4.4 8.0 8.0 10.0 3.0 1.8 1.3 
3.6 9.0 7.0 10.0 12.0 5.0 4.5 5.0 3.6 1.3 
3.8 10.0 8.0 7.0 7.0 7.0 7.0 6.0 12.0 3.8 
3.6 10.0 8.0 10.0 7.0 8.0 6.0 4.0 2.5 1.1 
3.4 10.0 8.0 9.0 8.0 7.0 8.0 3.4 0.80 
3.4 10.0 9.0 11.0 9.0 10.0 10.0 3.6 0.80 
3.2 10.0 8.0 10.0 9.0 11.0 9.0 10.0 0.50 
3.4 10.0 9.0 8.0 9.0 10.0 9.0 7.0 7.0 2.2 7.0 0.70 
3.0 6.0 4.1 7.0 9.0 11.0 12.0 9.0 7.0 5.0 11.0 3.2 1.0 
3.0 6.0 3.8 5.0 7.0 10.0 9.0 9.0 5.0 
2.8 5.0 3.7 4.0 6.0 8.0 12.0 13.0 6.0 3.1 2.3 
2.8 6.0 3.6 3.5 5.0 7.0 2.1 
3.0 5.0 3.5 2.9 3.4 3.8 7.0 8.0 3.6 2.2 2.0 1.0 
5.0 6.0 4.2 2.1 1.5 0.50 0.60 0.40 
6.0 6.0 3.5 1.7 1.0 1.0 0.90 1.0 0.90 
2.3 2.0 1.6 1.0 0.80 0.50 0.50 0.60 0.60 
1.8 1.5 1.0 1.0 0.50 0.50 0.40 0.40 
1.2 1.0 0.80 0.80 0.50 0.30 0.30 0.20 0.20 

0.70 0.60 0.50 0.50 0.50 0.30 0.30 0.20 0.20 
0.30 0.30 
0.40 0.50 

1.8 0.40 0.30 0.10 
0.60 0.30 0.20 0.10 

P AQ 
.o 7.0 
.8 6.0 
.2 4.0 
.4 3.0 
.3 3.3 
.1 3.0 
.o 3.0 
.o  3.0 
.3 2.8 
.1 2.7 
.o 2.5 
.o 2.4 
.2 2.5 
.2 2.4 
.5 2.7 
.4 3.6 
.7 10.0 
.8 
.8 1.4 
.5 1.4 
.O 0.70 
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Appendix B. Contour Plots of MCNP Dose Rates 

L i s t  o f  Contour Plots: 
Measured Data (Sept 96) 
A l l  Source Regions Combined 
Pool Water (20 cm) 
West and East Wal ls  o f  t h e  Pool 
West Inne r  Pool Wall 
East I nne r  Pool Wall 
No r th  Wal ls  o f  t he  Pool 
South Wal ls  o f  t he  Pool 
Sampler a t  Column 10.9C & E leva to r  P i t  Wal ls  
East Pump Pedestal & South Loadout D r i p  Pan 
NW F i l t e r  Media & Pump #1 on East S ide 
Lead Cave & Pump #2 on East Side 
I X  Columns i n s i d e  Concrete Box 
I X  Box O u t l e t  & Bypass Pipes Over Weasel P i t  
Pipes from I X  Box t o  10' Overhead 
PVC Pipes i n  Nor th  Loadout & Overhead 
I X  Modules 1 & 2 and Tech View EW Pipe (#3) 
P ipe t o  I X M  & East Pumps Overhead 
Sand F i l t e r  
R ise r  & Pump t o  Sand F i l t e r  
Upper L ine  from Sand F i l t e r  t o  Nor th  Loadout 
Lower Pipes from Sand F i l t e r  t o  Column 13D 
Pipes t o  South Loadout P i t  
N Loadout En t ry  (below f l o o r )  & C h i l l e r  R ise r  
Pipes Under Grate from West t o  East 
R ise rs  on Nor th  and South Side 
South Overhead 
R ise rs  i n  Tech View P i t  
Tech View P i t  N-S Pipe # 2  
TV #3 NS 
C h i l l e r  & Heat Exchanger 
Pipes Over Heat Exchanger 
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Chest Level Dose Rates -- September 1 9 9 6  Data 

Chest Level Dose Rates -- MCNP Dose Rates to Match September 1 9 9 6  Data 
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Dose Rates (rnrern/hour). East Inner Pool Woll -- Chest Level 

001 -- Chest Level 

11 
1 r2 

Dose Rates (rnrern/hour). South Walls of the Pool -- Chest Level 
I 

I I I /  I I  
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Dose Rates (rnrem/hour) Sampler a t  Column 10.9C & Elevator Pit Walls ~- Chest Level 
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1 

Dose Rates (mrem/hour). Riser & Pump t o  Sand Filter - -  Chest Level 
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Dose Rates (mrem/hour): Pipes Under Grate from West t o  East ~~ Chest Level 
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Knee Level Dose Rates -- September 1 9 9 6  Data 

Page 34 

Knee Level Dose Rates -- MCNP Dose Rates to Match September 1 9 9 6  Data 
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Dose Rates (mrem/h 

Dose Rates (rnrem/hour). fi and East Walls of the Pool -- Knee Level 

Dose Rates (mrem/hour) West Inner Pool Woll ~- Knee Level 
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Dose Rates (mrem/hc 
I I 

East Inner Pool Wall -- Knee Level 
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Dose Rates (mrern/hour). Sampler at Column 10.9C & t itor Pit Walls - -  Knee Level 

I I I  '+ , 

+destal & South Loadout Drip Pon -~ Knee Level 
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er Weasel Pit - -  Knee Level 
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from Sand Filter i 

Y 
lorth Loadout - -  Knee Level 

I 
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Dose Rates (mrem/hour): Pipes Under Grate from West to East -- Knee Level 
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Dose Rotes (rnrern/hou 

pr 
i isere in Tech Vie 

[s 

i 
i 
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Appendix C. MCNP Geometry Data and Sketches Using SABRINA 
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Listing o f  the Geometry Portion o f  the MCNP Input 

4 

5 
6 

7 

8 

9 
10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 42 

43 
44 
45 
46 
47 
48 
49 50 

51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 

YE Basin Cecinetry - -  Water Level i s  16'10" - -  Floor L a t t i c e s  
1 0  (-1:79:-80:95:-230:201) 5 Outside u o r l d  

2 6 -1.6000 -305 215 -207 I Sand i n  F i l t e r  
3 4 -7.8600 -306 216 -206 (305:207:-215) I Sard F iL te r  Vessel 

2 -0.0012 15 -18 123 -126 219 -205 I A i r  arourd tank 

5 -1.5730 16 -17 127 -128 212 -204 I Pipe Opening 
1 -2.2580 14 -19 122 -128 219 -204 -124 I Sand F i l t e r  Walls 

2 -0.0012 29 -30 97 -98 222 -217 I Washing P i t  A i r  

c Stuff  a t  t h e  west End . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

-125 (306:206:-216) 

(-16:17:-127:-212) (-15:18:-123:126:205:125) 

3 -1.0000 64 -173 -248 
4 -7.8600 64 -173 248 -247 
3 -1.0000 -174 173 -284 
4 -7.8600 -174 173 284 -283 
3 -1.0000 230 174 -326 
4 -7.8600 230 174 326 -325 
1 -2.2580 40 -47 118 -121 230 -213 

(-41:46:-119:120) (-43:44:-120:121:-230) 

I S  Loadout A i r  
5 S Loadout A i r  
I Water - SF Upper 
I Pipe - SF Upper 
I Water - SF #2 
I Pipe - SF #Z 
S water - SF #3 
5 Pipe - SF #3 
5 Water - SF #4 
I Pipe - SF #4 
5 N Load Riser Water 
I N Load Riser Pipe 
5 Water - SF Lover 
f Pipe - SF Louer 
5 Water - 138 Riser 
5 Pipe - 138 Riser 
I Water i n  N-S Pipe 
5 N-S Pipe (9.5 f t )  
5 Water Short EW 
5 Pipe Short EW 
5 Water Riser 130 
I Pipe Riser 130 
I Water S Ovrhd 
I Pipe S Ovrhd 
I Water from S Load 
I Jog Pipe by S Load 
I S Load Riser Water 
5 S Load Riser Pipe 
5 S Loadout Concrete 
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64 
65 
66 
67 

68 

69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
e4 
85 
86 
87 
Ea 

89 

90 

1 -2.2580 1 -22 121 -129 229 -219 
1 -2.2580 25 -42 121 -129 229 -219 
1 -2.2580 45 -13 121 -129 229 -219 
1 -2.2580 1 -27 80 -121 230 -219 

1 -2.2580 27 -78 80 -121 230 -219 
(-20:-118) (-28:-96:118:-222) 

I Uest Val1 of Pool 
f Uest UalL of Pool 
S Uest Ual l  o f  Pool 
S Loadout Floor N 

I Loadout Floor S 

c SI  
91 
92 

93 

94 

95 

96 

97 
98 
99 

(148:(4 - 5 ) )  

(148:(4 -5)) 265 

(6:-148) (-7:146) 

(-146:(8 -9)) 

(-146:(8 -9)) 

100 2 -0.0012 2 -6 145 -149 226 -221 S NE Gate A i r  

101 1 -2.2580 5 -8 145 -149 229 -221 I East Inner UalL 

102 2 -0.0012 7 -11 145 -149 226 -221 S SE Gate A i r  

103 3 -1.0000 7 -11 145 -149 229 -226 I SE Gate Uater 

104 1 -2.2580 9 -11 146 -149 229 -221 I SE Gate Conc 

105 3 -1.0000 -176 175 -308 I U Riser Uater 
106 4 -7.8600 -176 175 308 -307 f U Riser Upper 
107 3 -1.0000 176 177 -232 f U Pipe Uater 
108 4 -7.8600 176 177 232 -231 I U Pipe Upper 
109 3 -1.0000 (-177 179 -266):(223 178(-310:-312:-314)) S N Uater  
110 4 -7.8600 ((-177 179 -265):(223 178(-309:-311:-313))) 

#lo9 I N Upper Pipe 
1 1 1  3 -1.0000 1 -178 -234 I Valve Uater 
112 4 -7.8600 1 -178 234 -233 f norir col  12 
113 3 -1.0000 1 -178 -236 I Valve Uater 

c Upper p ip ing  along N U a l I  

(:40:47: -118) 
3 -1.0000 219 -211 -301 
3 -1.0000 128 -175 -272 
4 -7.8600 128 -175 272 -271 
3 -1.0000 100 197 -276 
4 -7.8600 100 197 276 -275 
3 -1.0000 -197 196 -244 
4 -7.8600 -197 196 244 -243 
3 -1.0000 -196 195 -274 
4 -7.8600 -196 195 274 -273 
3 -1.0000 -195 194 -320 
4 -7.8600 -195 194 320 -319 
3 -1.0000 -194 -27 -246 
4 -7.8600 -194 -27 246 -245 
3 -1.0000 101 193 -286 
4 -7.8600 101 193 286 -285 
3 -1.0000 -193 192 -246 
4 -7.8600 -193 192 246 -245 
2 -0.0012 226 -201 -355 
2 -0.0012 1 -8 -264 
2 -0.0012 1 -19 80 -129 219 -201 
(-14:-122:128:204:124) (-128:271) (301:211) 
(267:-128:-198) (315:198:-170) (241:170) 264 
(279:-128:-169) (321:169:-170) (247:170) 

(-20:-118:121:213) (-28:-96:118:217) (317:-200) 247 264 
(-31:-99:118:204) (245:194) (319:-194:195) (273:-195:196) 
(241:199) (269:200:-199) (243:-196:197) (275:-100:-197) 

(-36:39:-110:117:210:(113 -114)) (287:192) 
(285:-101:-193) (245:193:-192) (264:8) 
(35:-106:109:208) (-40:47:-118:121:213) (-64:173:247) 
(247: -171 (281 :171) (283: 174: - 173) ( - 174:325) 

2 -0.0012 19 -27 80 -129 219 -201 355 I A i r  SF S t o  NL S 

2 -0.0012 27 -11 80 -129 219 -201 I South A i r  

:uff i n  the pool Area ............................................. 
1 -2.2580 2 -4 132 -135 229 -221 f NU Gate Conc 
3 -1.0000 2 -6 132 -136 229 -226 f NU Gate Uater 

2 -0.0012 2 -6 132 -136 226 -221 f NU Gate A i r  

1 -2.2580 5 -8 132 -136 229 -221 f Uest Inner U a l I  

2 -0.0012 7 - 1 1  132 -136 226 -221 I SU Gate A i r  

3 -1.0000 7 - 1 1  132 -136 229 -226 f SU Gate Uater 

1 -2.2580 9 - 1 1  133 -136 229 -221 S SU Gate Conc 
1 -2.2580 2 -4 145 -148 229 -221 S NE Gate Conc 
3 -1.0000 2 -6 145 -149 229 -226 f NE Gate Uater 

(135:(4 -5)) 

(135:(4 -5)) 265 

(6:-135) (-7:133) 

(-133:(8 -9)) 

(-133:(8 -9)) 

I NU F i l t e r  Media 
f Uater i n  SF Purp 
f Sard Fltr Purp 
f Uater I X  Box Out 
I I X  Box Out le t  
f Uater IXlLoadout 
f I X  BoxlN Loadout 
f N Loadout Uater 
I N Loadout Pipe 
S U Riser Uater  
S U Riser 
I u OvrHd water N 
S u Overhead N 
I OvrHd t o  IXM 
I Pipe t o  IXM 
I U OvrHd Uater S 
I U Overhead S 
I PVC Riser i n  NL 
I PVC Pipe NS 
I North Air t o  SF S 
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114 
115 
116 
117 
118 
119 
120 

c Ovei 
121 
122 
123 
124 
125 
126 
127 
128 

4 -7.8600 1 
3 -1.0000 1 
4 -7.8600 1 
3 -1.0000 -179 
4 -7.8600 -179 
3 -1.0000 (59 
4 -7.8600 ((59 

#I19 
-head p ip ing  aloi 

3 -1.0000 -192 
4 -7.8600 -192 
3 -1.0000 229 
4 -7.8600 229 
3 -1.0000 229 
4 -7.8600 229 
3 -1.0000 229 
4 -7.8600 229 

-178 236 -235 
-178 -238 
-178 238 -237 
-58 -240 
-58 240 -239 

-38 -240):(223 1 
-38 -239):(223 

-,g S U a l I  
191 -288 
191 288 -287 

-210 -328 
-210 328 -327 
-210 -330 
-210 330 -329 
-210 -332 
-210 332 -331 

334: 
-333 

-336:- 
i: -335 : 

5 Horiz Col 10 
5 Valve Uater 
5 Horiz Col 8 
5 NE Pipe Uater 
5 NE Pipe 

338)) f E Pipe Mater 
-337))) 

I E Pipe Plenur 

S S Ovrhd Uater 
S S Pipe Ovrhd 
f S Ovrhd Uater U 
I S Pipe Ovrhd U 
I S Ovrhd Uater Hid 
5 S Pipe Ovrhd Hid 
f S Ovrhd Uater  E 
f S Pipe Ovrhd E 

c Fuel Cannisters and Pool Uater 
129 7 -3.0000 18 -45 130 -131 229 -228 I Uest Pool Fuel 
130 7 -3.0000 18 -45 137 -144 229 -228 S Middle Pool Fuel 
131 7 -3.0000 I 8  -45 150 -157 229 -228 S East Pool Fuel 
132 3 -1.0000 2 -11 129 -132 229 -226 I Uest Pool Uater 

323 327 #I29 
133 3 -1.0000 2 -11 136 -145 229 -226 I Middle Pool Uater 

134 3 -1.0000 2 -11 149 -158 229 -226 I East Pool Uater 
329 #I30 

77 ,  *,z, _.-, ",<, 
135 2 -0.0012 2 -11 129 -132 226 -221 327 5 Uest Pool A i r  

(-223:309) (265:177) (176:307) (-177:-176:231) 323 
136 2 -0.0012 2 -11 136 -145 226 -221 329 f Middle Pool A i r  

(-223:311) 265 
137 2 -0.0012 2 -11 149 -158 226 -221 331 5 East Pool A i r  

(-223:(313 333 335 337)) (-179:265) (179:58:239) 
(-59:38:239) 

138 1 -2.2580 1 -2 129 -158 229 -219 I North Pool U a l l  
139 1 -2.2580 1 -79 121 -95 230 -229 5 Bottom of Pool 

(-78:165) 
c Lead sheets on gra t ing  

5 Lead North 140 8 -11.350 2 -3 129 -158 219 -218 

141 8 -11.350 3 -10 129 -130 219 -218 307 323 5 Lead Uest 
142 2 -0.0012 3 -10 130 -131 219 -218 S A i r  Uest 
143 8 -11.350 3 -10 131 -132 219 -218 5 Lead Inner U 
144 2 -0.0012 3 -10 132 -136 219 -218 I A i r  Inner U 
145 8 -11.350 3 -10 136 -137 219 -218 f Lead Inner u 
146 2 -0.0012 3 -10 137 -144 219 -218 I Air Middle 
147 8 -11.350 3 -10 144 -145 219 -218 I Lead Inner E 
148 2 -0.0012 3 -10 145 -149 219 -218 S A i r  Inner E 
149 8 -11.350 3 -10 149 -150 219 -218 5 Lead Inner E 
150 2 -0.0012 3 -10 150 -157 219 -218 5 Air  East 
151 8 -11.350 3 -10 157 -158 219 -218 5 Lead East 

333 335 337 
152 8 -11.350 10 -11 129 -158 219 -218 5 Lead South 

327 329 331 
153 0 2 -11 129 -134 221 -220 309 327 5 U Supports 

307 323 f i l l . 1  ( 850.90 2795.27 -25.40 ) 
154 0 2 -11 134 -147 221 -220 311 329 S Mid Supports 

f i l1. l  ( 850.90 3694.43 -25.40 1 
155 0 2 -11 147 -158 221 -220 313 331 I E Supports 

156 0 2 -11 129 -158 220 -219 307 I Grating 
309 311 313 323 327 329 331 333 335 337 

fi11.3 ( 1064.26 3692.53 -3.18 1 
157 2 -0.0012 2 -11 129 -134 218 -201 I U Grate Posts 

(178:233) (-178:309) (210:327) 287 (-175:307) (175:271) 
(-172:323) (172:281) 

158 2 -0.0012 2 -11 134 -147 218 -201 5 Hid Grate Posts 
(178:235) (-178:311) (210:329) 287 

159 2 -0.0012 2 -11 147 -158 218 -201 5 E Grate Posts 
(178:237) (-178:313) (210:331) 287 
(180:(291 293 295)) (-180:(333 335 337)) 

160 2 -0.0012 1 - 2  129 -158 219 -201 233 235 237 

309 311 313 

333 335 337 f i l l . 1  ( 850.90 4593.59 -25.40 ) 
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162 
163 

164 

165 

166 

167 

168 

169 

170 

171 

172 
173 
174 
175 
176 
177 
178 
1 79 
180 
181 
182 
183 

184 
c s1 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 

215 

216 
217 
218 

(76:-139) 
1 -2.2580 13 -78 121 
1 -2.2580 1 1  -77 141 
(76:(142 -152)) -143 

3 -1.0000 13 -78 138 
(77:-141:143:-151:153) 

3 -1.0000 11 -13 139 
(-76:(140 -141)) 

3 -1.0000 1 1  -13 152 
(-76:(153 -154)) 

2 -0.0012 13 -78 138 

-138 
-153 
151 
-156 

-142 

-155 

- .... - -156 

2 -0.0012 1 1  -13 139 -142 
(77: - 141 : 143: - 151 : 153) 

229 
229 

229 

229 

229 

226 

226 

-219 
-219 

-226 

-226 

-226 

-219 

-219 

I South Floor U 
I Discharge Island 

I Discharge Yater 

f Discharge Uater 

f Discharge Water 

I Discharge A i r  

I Discharge A i r  

2 -0.0012 11 -13 152 -155 226 -219 I Oischarge Air 

1 -2.2580 13 -79 156 -95 229 -219 I South Floor E 

~ (-76:(i40 -141)) 

(-76:(153 -154)) 

(-78:165) 
1 -2.2580 11 -13 154 -158 229 -219 I South Pool U a l I  

-13 81 -82 219 -201 I Concrete Col 12.2 
-12 82 -83 219 -209 S Lead a t  Col 12.2 
-13 84 -85 219 -201 S Concrete Col 11.2 
-13 86 -138 219 -201 I Concrete C o l  10.4 
-12 87 -88 219 -209 I Lead a t  Col 9.5 
-13 88 -89 219 -201 I Concrete Col 9.5 
-12 89 -90 219 -209 I Lead a t  Col 9.5 
-13 91 -92 219 -201 I Concrete Col 8.6 
-13 156 -93 219 -201 I Concrete Col 7.7 
-12 93 -94 219 -209 I Lead a t  Col 7.7 
-13 158 -159 219 -201 I Concrete Col 7.1 
-79 80 -95 219 -201 I A i r  i n  South Side 
:13:((-81:82) (-84:85) (-86:138))) 
( -91 :92) (-156:93) (-158: 159) ) ) 
(-87:88) (-89:90) (-93:94)):209) 
-79 80 -165 230 -201 f Reactor Face 

:uff a t  the  East E d  -=-=_=-=-=-=-=-=-=-I-=-=-=-=-=-- -_=_s_l_l_i_i_ 

1 -2.2580 59 -64 158 -159 229 -219 f East U a l l  of Pool 
1 -2.2580 73 -13 158 -159 229 -219 I East U a l l  o f  Pool 
3 -1.0000 -252 55 -56 I C h i l l e r  Innards 
4 -7.8600 -251 54 -57 (252:-55:56) I C h i l l e r  Vessel 
3 -1.0000 -254 49 -50 I neat Exch Uater 
5 -1.5730 -254 50 -51 I Heat Exch Innards 
3 -1.0000 -254 51 -52 5 Heat Exch Uater 
4 -7.8600 -253 48 -53 (254:-49:52) I Heat Exch Vessel 
8 -11.350 -255 48 -53 253 I Heat Exch Lead 
3 -1.0000 -180 181 -292 I E Pipe Uater 
4 -7.8600 -180 181 292 -291 I E Pipe #1 
3 -1.0000 -180 -159 -294 I E Pipe Uater 
4 -7.8600 -180 -159 294 -293 I E Pipe #2 
3 -1.0000 -180 181 -296 S E Pipe Yater 
4 -7.8600 -180 181 296 -295 f E Pipe #J 
3 -1.0000 -181 182 -340 I # l l R i s e r  Uater 
4 -7.8600 -181 182 340 -339 I #l/Riser Pipe 
3 -1.0000 (219 -203 -342):(-182 183 -263) f #2 Riserlohd Uat r  
4 -7.8600 ((219 -203 -341):(-182 183 -262)) #202 I #2 Pipe 
3 -1.0000 -183 184 -290 f Over Purp #3 Uatr 
4 -7.8600 -183 184 290 -289 I Over Purp #3 Pipe 
3 -1.0000 (-184 -185 -261):(217 -203 -346) I TV 53 Uater 
4 -7.8600 ((-184 -185 -260):(217 -203 -345)) 11206 I TV #3 Pipe 
3 -1,0000 229 185 -352 I TV Riser #3 Uater 
4 -7.8600 229 185 352 -351 I TV Riser #3 Pipe  
3 -1.0000 229 -202 -348 I TV Riser #I Uater 
4 -7.8600 229 -202 348 -347 I TV Riser #1 Pipe 
3 -1.0000 229 186 -350 I TV Riser #2 Water 
4 -7.8600 229 186 350 -349 I TV R iser  #2 Pipe 
3 -1.0000 (187 -186 -259):(217 -202 -344): I Big Cross Uater 

4 -7.8600 ((187 -186 -258):(217 -202 -343): I Big Cross Pipe 
(-190 189 -297):(219 -202 -353)) 1214 

3 -1.0000 -188 -189 -257 I Over nX Water 
4 -7.8600 -188 -189 257 -256 I Over HX Pipe 
3 -1.0000 -187 188 -300 I To HX Water 

(-190 189 -298):(219 -202 -354) 
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219 
220 
221 
222 

223 

224 

225 

226 
227 

228 

229 

230 

23 1 

232 

233 
234 

235 

236 

237 

238 

239 

c Uni 
240 
241 

242 

243 
244 
245 

4 
3 
4 
3 

2 

1 

2 

1 
3 

2 

1 

1 

3 

2 

1 
1 

2 

1 

2 

2 

2 

vel 
0 
2 

4 

0 
2 
4 

-7.8600 -187 188 300 -299 S To nx Pipe 
-1.0000 190 -191 -250 S E Ovrhd Yater 
-7.8600 190 -191 250 -249 5 E Ovrhd NS 
-1.0000 58 -61 158 -161 229 -226 5 Yater i n  Elevator 
(-59:159) (-60:-160) 
-0.0012 58 -61 158 -161 226 -219 S A i r  in Elevator 
(-59:159) (-60:-160) 
-2.2580 62 -75 162 -168 219 -217 S SE P i t ' s  Curb 
(-63:74:167) 
-0.0012 63 -74 162 -167 219 -217 I A i r  over SE P i t s  

Yeasel N Concrete 
Yeasel P i t  Uater 

Yeasel P i t  A i r  

Yeasel/Vieuing 

Vieuing P i t  UalL 
............ . 
-1.0000 67 -74 158 -164 229 -226 I Vieuing P i t  Yater 
((68 -73):(159 -162:163)) #230 347 349 351 
-0.0012 67 -74 158 -164 226 -219 5 Vieuing P i t  A i r  
((68 -73):(159 -162:163)) #230 347 349 351 
-2.2580 73 -74 162 -163 229 -219 I Vieuing S Concrete 
-2.2580 67 -74 164 -167 229 -224 5 Vieuing P i t  Floor 
(-166:-225) (-165:166:-227) 
-0.0012 67 -74 164 -167 227 -219 5 Vieuing P i t  A i r  

F loor 

A i r  North 

A i r  Middle 

................. 
-0.0012 62 -11 158 -95 219 -201 I East A i r  South 
(75: -162: 168:217) ( -  191 :287) (191 :249) 
(202:343) (-186:349) (186:258) (202:347) 
(203 :345 ) ( - 185 :351) ( 185 :260) 
-ses t o  Represent the  Grat ing B Supports -=-=-=-=-=-=-=-=-=-=- 

356 -363 364 -369 fiLl.2 u= l  lat=l I Support Beams 
-0.0012 ( 357 -362 365 -368 370 -371 ): I A i r  

-7.8600 ( -357:362:-365~368:-370:371 ) I Beams 

356 -359 fi11.4 u=3 Lat=l  I Grat ing 
-0.0012 357 -358 u.4 I A i r  
-7.8600 ( -357:358 ) u.4 I Grate 

( 360 -361 366 -367) u.2 

( -360:361:-366:367) u=2 

c X Coordinates 
c PX 0.00 
c PX 424.18 
c PX 614.68 
c PX 850.90 
c PX 1277.62 
c PX 1704.34 
c PX 2131.06 
c PX 2580.64 
c Pool ual ls  

1 PX -25.40 
2 PX 20.32 
3 PX 91.44 
4 PX 40.64 
5 PX 137.16 
6 PX 157.48 
7 PX 1971.04 
8 PX 1991.36 
9 PX 2087.88 
10 PX 2037.08 
1 1  PX 2108.20 
12 PX 2113.28 
13 PX 2153.92 

5 Co lum A 
5 C O l u m  B 
5 Co lum Bd 
5 C O l u m  c 
I C O l u m  0 
5 Co lum E 
5 Co lum F 
5 C O l u m  G 

5 N Y a l l  Outer 
5 North Uall 
5 Lead Boundary 
5 North Gate N 
5 North Gate S 
I North Indent 
I South Indent 
S South Gate N 
I South Gate S 
I Lead Boundary 
5 South Yall 
5 S Lead Yall  
5 S Yall  Outer 
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c Sand F i l t e r  Y a l I s  
14 PX 197.49 S N Y e l l  Outer 
15 PX 227.97 S N Y a l l  Inner 

17 PX 441.33 S Pipe Gap s 
18 Px 456.57 S S Y a l l  Inner 
19 PX 487.05 S S Y e l l  Cuter 

20 Px 596.90 5 Cuter ual l  N Curb 
21 Px 637.54 5 l r n e r  ual l  N Curb 
22 PX 695.96 f N Side Opening t o  Pool 
23 PX 711.20 S l m e r  Gate N 
24 PX 777.24 5 l m e r  Gate S 
25 PX 792.48 5 S Side Opening t o  Pool 
26 Px 850.90 f l m e r  ual l  S Curb 
27 PX 891.54 f Cuter wall  S Curb 

28 Px 546.10 S Uashing P i t  N Curb 
29 Px 566.42 S Yashing P i t  N YalI 
30 PX 871.22 S Yashing P i t  S YalI 
31 PX 708.66 5 I x  Box N YalI Outer 
32 PX 754.38 S I x  Box N YalI Inner 
33 Px 845.82 5 I X  Box S U a l l  Inner 
34 Px 967.74 5 Lead Cave S Inner 
35 Px 972.82 S Lead Cave S Outer 
36 PX 988.06 5 I X  Modules N U a l l  
37 PX 1036.32 S I X  Modules N UalI Inner 
38 Px 1158.24 S I X  Modules S Y e l l  Inner 
39 Px 1206.50 S IX Modules S Uall  

40 PX 1351.28 S Outer ual l  N Curb 
41 PX 1391.92 f Inner ual l  N Curb 
42 Px 1450.34 5 N Side Opening t o  Pool 
43 PX 1465.58 5 Inner Gate N 
44 PX 1531.62 5 Inner Gate S 
45 PX 1546.86 $ S Side Opening t o  Pool 
46 PX 1605.28 5 Inner ual l  S Curb 
47 PX 1645.92 S Outer ual l  S Curb 

48 PX 492.76 5 N end Heat Exchanger 
49 Px 497.33 S Inner Heat Exchanger N 
50 Px 601.47 f Heat Exchanger Tubesheet 
51 Px 1082.55 f Heat Exchanger Tubesheet 
52 Px 1186.69 5 Inner Heat Exchanger S 
53 Px 1191.26 S S end Heat Exchanger 
54 PX 614.68 S N end C h i l l e r  
55 PX 619.76 S Inner C h i l l e r  
56 PX 1013.46 S Inner C h i l l e r  
57 PX 1018.54 S S end C h i l l e r  

58 PX 256.54 S Gate N 
59 PX 347.98 S Gate s 
60 PX 408.94 S Inner UalI S 
61 PX 454.66 S South UalI Inner 

62 PX 1262.38 S Weasel Curb N Outer 
63 PX 1292.86 5 Yeasel P i t  N Uall  
64 PX 1320.80 5 Yeasel Gate N 
65 PX 1417.32 S Yeasel Gate s 
66 PX 1460.50 S Yeasel P i t  S V a l 1  
67 PX 1496.06 S Vieuing P i t  N UalI 
68 PX 1521.46 5 N Gate t o  Viewing P i t  N 
69 PX 1617.98 5 N Gate t o  Viewing P i t  S 
70 PX 1658.62 5 Gate D iv ider  N 
71 PX 1694.18 S Gate D iv ider  S 
72 PX 1734.82 5 S Gate t o  Viewing P i t  N 
73 PX 1831.34 5 S Gate t o  Viewing P i t  S 
74 PX 1856.74 5 Viewing P i t  S UalI 
75 PX 1887.22 5 Viewing Curb Outer S 

76 PX 2131.06 5 Gate Indent 
77 PX 2260.60 5 S Is land 
78 PX 2557.78 5 Reactor N Face 
79 PX 2672.08 5 Reactor N 

16 PX 421.01 S Pipe Gap N 

c North Loadout P i t  D e t a i l s  

c Uashing P i t  & I X  Modules 

c South Loadout P i t  D e t a i l s  

c Heat Exchanger E q u i p n t  

c Elevator P i t  U a l l s  

c South P i t  U a l l s  

c Reactor Discharge 

N 
S 
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,I Va l  
PY 
PY 
PY 
PY 
PY 
PY 
PY 
PY 
PY 
PY 
PY 
PY 
PY 
PY 
P 
PY 
PY 
PY 
PY 
PY 

LS 
1785.62 
1842.77 
2957.83 
3001.01 
3021.33 
3031.49 
3041.65 
3061.97 
3105.15 
3503.93 
3521.71 
3542.03 
3638.55 
3658.87 

1 .oooo 
4283.71 
4326.89 
4347.21 
4357.37 
4367.53 

I Uest U a l l  of Pool  
f Lead Boundary 
I Lead Boundary 
I Inner U a l l  Yest 
I Gate S Indent 
I Uest Uall Center 
I Gate N Indent 
I Inner Y a l l  Uest 
I Lead Boundary 
I Discharge Y Inner 
I Indent 
I Gate Y 
I Island w 
I Indent 

I Lead Boundary 
I Inner Y a l I  East 
I Gate S Indent 
f East U a l I  Center 
f Gate N Indent 

-1.0000 0.0000 . 

c Y Coordinates 
80 PI 0.00 f Colum 16 0.00 

c Concrete Colums - S U a l I  593.09 
81 PY 2291.08 f Col 12.2 Y 11 72.21 
82 PY 2336.80 f Col 12.2 E 1751.33 
83 PY 2397.76 f Col 12.2 Pb 2391.41 
84 PY 2879.09 I Col 11.2 U 3031.49 
85 PY 2924.81 I Cot 11.2 E 3694.43 
86 PY 3458.21 I Col 10.4 U 4357.37 
87 PI 3732.53 f Col 9.5 Pb 4989.83 
88 P I  3991.61 I Col 9.5 Y 5622.29 
89 PY 4037.33 I Col 9.5 E 5927.09 
90 PY 4098.29 I Col 9.5 Pb 6292.85 
91 PY 4570.- f Col 8.6 Y 6656.07 
92 PY 4616.45 I Col 8.6 E 7039.61 
93 PY 5149.85 I Col 7.7 E 7245.35 
94 PY 5210.81 I Cot 7.7 Pb 7832.09 
95 PY 8324.85 I Colum 1 8324.85 

96 PY 687.07 f Yest Y a l l ,  Outer 
97 PY 707.39 I West U a l l .  Inner 
98 PY 1215.39 f East Y a l l ,  Inner 
99 PI 778.51 f IX Box u M a l l  Outer 

100 PY 824.23 S C e l l  #3 Yest V a l 1  
101 PY 915.67 S C e l l  #3 East UalL 
102 PY 961.39 f C e l l  #2 Uest U a l I  
103 PY 1052.83 I C e l l  #2 East Y e l l  
104 PY 1098.55 I C e l l  X1 Uest U s l l  
105 PY 1189.99 I C e l l  tl East U a l l  
106 PY 793.75 f Lead Cave U Outer 
107 PY 798.83 f Lead Cave Y Inner 
108 PY 1215.39 I Lead Cave E Inner 
109 PY 1220.47 I Lead Cave E Outer 
110 PY 831.85 I I X  Module #2 Y Outer 
111 PY 880.11 I I X  Module #2 Y Inner 
112 PY 961.39 f I X  Module 12 E Inner 
113 PY 1009.65 I I X  Module #2 E Outer 
114 PY 1070.61 I I X  Module #1 W Outer 
115 PY 1118.87 I I X  Module 111 U Inner 
116 PY 1200.15 I I X  Module 111 E Inner 
117 PY 1248.41 I I X  Module I 1  E Outer 

118 PY 1235.71 f West Ual l .  Outer 
119 PY 1280.80 f Yest U a l l ,  Inner 
120 PY 1560.83 I East U a l l ,  Inner 
121 PI 1601.47 S East U a l l .  Outer 

122 PY 1240.79 f Uest Uall, Outer 
123 PY 1271.27 I Uest U a l l ,  Inner 
124 P 1.5652 -1.0000 0.0000 -580.69 
125 P 1.5652 -1.0000 0.0000 -637.30 
126 PY 1499.87 I East UaLL, Inner 
127 PY 1515.11 I Pipe Gap 
128 PY 1530.35 I East Ual l ,  Outer 

c PO1 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 

c Uashing P i t  & I X  Modules 

c Loadout P i t s  D e t a i l s  

c Sand F i l t e r  Y e l l s  

1416.05 

C O l u m  
C O l u m  
C O l u m  
C O l u m  
C O l u m  
C O l u m  
C O l u m  
C O l u m  
C O l u m  
C O l u m  
C O l u m  
C O l u m  
C O l u m  
C O l u m  
C O l u m  
C O l u m  
C O l u m  

, , 
i 
i.9 
1 
9 

1 

3 
5 

I Slanted Y a l l  Outer 
I Slanted Y a l l  Inner 

I SY Slant L ine  
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172 P 
173 P 
174 P 
175 P 
176 P 
177 P 
178 P 
179 P 
180 P 
181 P 
182 P 
183 P 
184 P 
185 P 
186 P 
187 P 
188 P 
189 P 
190 P 
191 P 
192 P 
193 P 
194 P 
195 P 
196 P 
197 P 
198 P 
199 P 
200 P 

4387.85 
4431.03 
-1.0000 
4903.47 
4923.79 
5020.31 
5040.63 
5104.13 
5543.55 
5599.43 
5645.15 

I Inner Yall East 
I Lead Boundary 

I Indent 
f Island E 
f Gate E 
S Indent 
S Discharge E Inner 
f Lead Boundary 
f East Val1  Y 
S East YalI E 

-1.0000 0.0000 -7146.29 I SE Slant L ine  

149 PY 
150 PY 
151 P 
152 PY 
153 PY 
154 PY 
155 PY 
156 PY 
157 PY 
158 PY 
159 PY 

160 PY 5911.85 f Corner Y YalI 
161 PY 6257.29 f East YalI Inner 

162 PY 5919.47 f Gate t o  P i t s  
163 PI 5944.87 I P i t  Yest Val1 
164 P I  6290.31 t Vieuing Dan U 
165 PY 6320.79 f Vieuing Dam E 
166 P I  6503.67 f Yest Edge PLatfoi 
167 P I  6640.83 f P i t  East Y a l l  
168 PY 6671.31 f P i t  Curb Outer 

169 P 0.0000 -1.0000 -1.0000 
170 P -1.0000 0.0000 -1.0000 
171 P -1.0000 -1.0000 0.0000 

0.0000 1.0000 -1.0000 
1.0000 -1.0000 0.0000 
0.0000 -1.0000 -1.0000 
0.0000 1.0000 -1.0000 

-1.0000 0.0000 -1.0000 
1.0000 -1.0000 0.0000 
1.0000 0.0000 -1.0000 

-1.0000 -1.0000 0.0000 
0.0000 -1.0000 -1.0000 
0.0000 -1.0000 -1.0000 

-1.0000 0.0000 -1.0000 
-1.0000 -1.0000 0.0000 
-1.0000 -1.0000 0.0000 
1.0000 0.0000 -1.0000 
1.0000 0.0000 -1.0000 
1.0000 -1.0000 0.0000 

-1.0000 -1.0000 0.0000 
1.0000 -1.0000 0.0000 
1.0000 -1.0000 0.0000 
1.0000 -1.0000 0.0000 

-1.0000 -1.0000 0.0000 
-1.0000 -1.0000 0.0000 
-1.0000 0.0000 -1.0000 

c Elevator P i t  Ualls 

c south P i t  Ualls 

c Pipe E l b u s  (diagonal planes) 

rm 

-1824.99 - 71 4.38 
-3013.71 
1517.65 
-115.57 - 1752.60 
1818.64 
-296.55 - 1765.30 
-25.40 

-5637.53 
-5584.19 
-5863.59 - 930.91 
-6986.27 
-7321.55 
1299.21 
1277.62 

-55 10.53 
-7103.11 
-541 9.09 
-4608.83 
-3623.31 
-3620.77 
-2932.43 
-891.54 

I 
f 
I 
s 
I 
I 
I 
I 
I 
f 
I 
I 
f 
f 
f 
f 
I 
I 
I 
I 
I 
I 
I 
I 
f 
I 

U SF/Riser 138 
U Riser/Ovrhd SF 
Corner t o  130 Riser 
Knee of 130 Riser 
S Corner U Ovrhd 
S Loadout Riser 
U Riser/Purp Upper 
u Riser lPipe 
NU Corner 
N Valves 
NE Corner 
E Riser/Punps 
E Punp/Riser 
Riser/Ovrhd t o  Vieu 
Corner by Punp #3 
Corner N o f  #3 
Tech Vieu #3 
Tech Vieu #2 
Corner N of #2 
Corner N of HX 
Corner S o f  HX 
East Corner t o  HX 
SE Corner Ovrhd 
SU Corner Ovrhd 
Corner t o  I X M  
U RiserlOvrhd I X  ..... 

0.0000 - i ~ O O O O  -1,0000 -1687.83 I N Loadout/Riser 
1.0000 -1.0000 0.0000 -633.73 S Out le t lN  Loadout 
1.0000 -1.0000 0.0000 -523.24 I I X  Box Out le t  
0,0000 -1.0000 -1.0000 -1808.48 I SF Pipe 1 & Pipe 2 
1.0000 -1.0000 0.0000 -967.74 S SF Pipe 3 & Pipe 4 
0.0000 -1.0000 -1,0000 -1818.64 S SF P ice  4 & Pipe 5 

c 2 Coordinates 
201 PZ 609.60 I Roof 
202 Pz 304.80 I Overhead Pipe 
203 PZ 283.21 f Height o f  Lover Overhead 
204 PZ 274.32 f Sand F i l t e r  B I X  Box l o p  
205 PZ 259.08 I Sand F i l t e r  Ce i l ing  
206 PZ 228.60 I Sand F i l t e r  vessel Top 
207 PZ 227.97 S Sand F i l t e r  Vessel l o p  
208 PZ 187.96 f Lead Cave Upper 
209 PZ 182.88 f Lead Cave Inner 
210 Pz 203.20 I l o p  o f  I X  Modules 
211 PZ 154.94 f I X  Modules Ce i l ing  
212 PZ 91.44 f Sand FiL ter  Opening 
213 Pz 60.96 f Loadout P i t  Curbs 
214 PZ 48.26 I I X  Module Floor 
215 PZ 15.88 f Sand F iL te r  Vessel Inner 
216 PZ 15.24 f Sand FiL ter  Vessel Bottom 
217 PZ 10.16 I Usshing P i t  Curb 
218 Pz 1.27 I Top o f  Lead F loor ing  
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-45.72 
-45.72 
283.21 
283.21 
106.68 
106.68 

283.21 
283.21 
283.21 
304.80 

265 C/Y 66.04 -45.72 
266 C/Y 66.04 -45.72 
267 C/Y 431.17 177.80 
268 C/Y 431.17 177.80 
269 C/Y 662.94 283.21 
270 C/Y 662.94 283.21 
271 C/Y 342.27 12.70 
272 C/Y 342.27 12.70 
273 C/Y 586.74 106.68 
274 C/Y 586.74 106.68 
275 C/Y 697.23 106.68 
276 C/Y 697.23 106.68 
277 C/Y 723.90 -45.72 
278 C/Y 723.90 -45.72 
279 C / Y  431.17 119.38 
280 C/Y 431.17 119.38 
281 C/Y 1308.10 283.21 
282 C/Y 1308.10 283.21 
283 C / Y  1590.04 283.21 
284 C/Y  1590.04 283.21 
285 C/Y 1351.28 304.80 
286 C/Y  1351.28 
287 C / Y  2039.62 
288 C/Y  2039.62 

c-Cyl inders Along Y (EU) 

I l o p  o f  Grat ing 
I Bottom o f  Grat ing 
I l o p  o f  Pool Inner UalLs 
I Yashing P i t  Floor 
I Pip ing  Under Grate 
I Top o f  Dam 
S Vieuing Plat form Upper 
I Uater Level i s  16'10" 
f Vieuing P i t  Lower 
f Top o f  Fuel 
I Bottom of POOL 
I Bottom o f  Loadout P i t s  
(NS) 
-45.72 10.16 S U U a l l  Upper 
-45.72 9.53 I !A V a l 1  Upper 
91.44 10.16 S N U a l l  Valve 12 
91.44 9.53 I N U a l l  Valve 12 
91.44 10.16 S N U a l l  Valve 10 
91.44 9.53 S N U a l l  Valve 10 
91.44 10.16 f N U a l l  Valve 8 
91.44 9.53 f N U a l l  Valve 8 

10.16 f Along E Val1 
9.53 f Along E Val1 

10.16 f SF Loop Part  3 
9.53 I SF Loop Part  3 

10.16 f U t o  I X  Box 
9.53 I u t o  I X  BOX 

10.16 I U Overhead - I X  
9.53 I U Overhead - I X  

10.16 I U Overhead - SF 
9.53 5 U Overhead - SF 

10.16 S E Side Overhead 
9.53 I E Side Overhead 

38.10 0 ChiLLer 
37.15 5 ChiLler 
48.26 I Heat Exchanger 
47.31 I Heat Exchanger 
49.53 I Heat Exchanger Pb 
10.16 I Pipe Over Heat Ex 
9.53 I Pipe Over Heat Ex 

10.16 I E Overhead - Vieu #2 
9.53 f E overhead - Vieu #2 

10.16 I E Overhead - Vieu U3 
9.53 I E overhead - Vieu #3 

10.16 f E Overhead - P q s  
9.53 I E Overhead - P q r  
5.08 I PVC Overhead, Vest Side 

10.16 f N U a l l  Upper 
9.53 I N UalL Upper 

10.16 I SF Loop Part  1 
9.53 f SF Loop Part  1 

10.16 I SF Loop Part  4 
9.53 I SF Loop Part  4 

10.16 I Pipe t o  Sard F i l t e r  
9.53 I Pipe t o  Sard F iL te r  

10.16 I North o f  N Loadout 
9.53 I North o f  N Loadout 

10.16 I North o f  I X  Box 
9.53 I North o f  I X  Box 

10.16 I N Laadout Belou Floor 
9.53 I N Laadout Belou Floor 

10.16 $ From SF t o  Col 138 Riser 
9.53 I ~ r o m  S F  t o  Col 138 Riser 

10.16 I From Col  130 Riser 
9.53 0 From C o l  130 Riser 

10.16 5 South of S Loadout 
9.53 0 South o f  S Loadout 

10.16 f North o f  S Loadout 
304.80 9.53 f North o f  S Loadout 
304.80 10.16 0 Pipe Above S Val1 
304.80 9.53 f Pipe Above S u a l l  



HNF-SD-SNF-CAVR-002 Rev 0 Page 61 

I98 C/Y 1054.10 304.80 
299 C/Y 629.92 304.80 
300 C/Y 629.92 304.80 

301 C/2 30.48 684.53 
302 C/2 815.34 854.71 
303 C/2 815.34 991.87 
304 C/2 815.34 1129.03 
305 C/2 342.27 1385.57 
306 C/2 342.27 1385.57 
307 C/2 342.27 1831.34 
308 C/2 342.27 1831.34 
309 C/2 66.04 2391.41 
310 C/2 66.04 2391.41 
311 C/2 66.04 3694.43 
312 C/2 66.04 3694.43 
313 C/2 66.04 4989.83 

315 C/2 431.17 1630.68 
316 C/2 431.17 1630.68 
317 C/2 662.94 1535.43 
318 C/2 662.94 1535.43 

320 C/2 586.74 1581.15 
321 C/2 431.17 1705.61 
322 C/2 431.17 1705.61 
323 C/2 1308.10 1800.86 
324 C/2 1308.10 1800.86 
325 C I 2  1590.04 1469.39 
326 C/2 1590.04 1469.39 
327 C/2 2090.42 2382.52 
328 C/2 2090.42 2382.52 
329 C/2 2090.42 4060.19 
330 C/2 2090.42 4060.19 
331 C/2 2090.42 5203.19 
332 C/2 2090.42 5203.19 
333 C/2 647.70 5571.49 
334 C/2 647.70 5571.49 
335 C/2 891.54 5571.49 
336 C/2 891.54 5571.49 
337 C/2 1135.38 5571.49 
338 C/2 1135.38 5571.49 
339 C/2 647.70 5850.89 
340 C/2 647.70 5850.89 
341 C/2 891.54 5850.89 
342 C/2 891.54 5850.89 
343 C/2 1308.10 6140.45 
344 C/2 1308.10 6140.45 
345 C/2 1308.10 6186.17 
346 C/2 1308.10 6186.17 
347 C/2 1582.42 6094.73 
348 C/2 1582.42 6094.73 
349 C/2 1582.42 6140.45 
350 C/2 1582.42 6140.45 
351 C/2 1582.42 6186.17 
352 C/2 1582.42 6186.17 
353 C/2 1054.10 6320.79 
354 C/2 1054.10 6320.79 
355 C/2 812.80 1550.67 

c Cyl inders Along 2 

314 c12 66.04 4989.83 

319 c12 586.74 1581.15 

c S u m r t  Universes - X  

10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 

10.16 
22.86 
22.86 
22.86 
98.11 
99.06 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
10.16 
9.53 
5.08 

5 E Wall P q  #1 
5 E Wall P q  #1 
5 E U a l l  P q  I2 
5 E Wall P q  #2 
5 E UalL PulD #3 
5 E wail ~Unp ni 
5 E Overhead t o  Pump #3 
5 E Overhead t o  P q  K3 
f OvrHd t o  Heat Exchanger 
5 OvrHd t o  Heat Exchanger 
$ OvrHd from Heat Exch 
5 OvrHd frm Heat Exch 

5 NU F i l t e r  Media 
S I X  C e l l  #3 
f I X  C e l l  #2 
f I X  Cell #l 
5 Sand F i l t e r  Inner 
I Sand F i l t e r  Outer 
I Riser t o  Sand F i l t e r  
I Riser t o  Sand F i l t e r  
f N Wall Valve 12 
I N Wall Valve 12 
I N Wall Valve 10 
f N Wall Valve 10 
f N Wall Valve 8 
5 N Wall Valve 8 
5 SF Loop Par t  2 
5 SF Loop Part  2 
5 SF Loop Part  5 
5 SF Loop Part  5 
5 W Riser - I X  
5 U Riser - I X  
$ Riser a t  Col 138 
5 Riser a t  Col  138 
5 Cal 13D Riser 
5 Col 13D Riser 
5 Riser i n  S Loadout 
5 Riser i n  S Loadout 
$ s wall  COl 12.2 
5 S U a l l  Col 12.2 
$ s UalL COl 9.5 
5 s U a l l  COl 9.5 
5 s U a l l  COl 7.7 
5 s u a l l  COl 7.7 
5 E Wall Riser 111 
5 E W a l l  Riser #1 
$ E  W a l l  Riser #2 
5 E Wall Riser #2 
5 E Wall Riser #3 
5 E Wall Riser t3 
5 E Punp/Ovrhd Riser #1 
I E Punp/Ovrhd Riser I1 
I E P w / O v r h d  Riser #2 
I E PunplOvrhd Riser #2 
I Riser U - West Leg 
I Riser U - West Leg 
I Riser U - East Leg 
f Riser U - East Leg 
I Riser 111 from Vieu P i t  
f Riser #1 from Vieu P i t  
5 Riser #2 from Vieu P i t  
5 Riser (12 from Vieu P i t  
5 Riser #3 from Vieu P i t  
5 Riser #3 from Vieu P i t  
5 Riser from C h i l l e r  
5 Riser from C h i l l e r  
5 PVC Riser from N Loadout 

356 PX 0.00 5 o r i g i n  
357 Px 0.32 $ metal h a l f  thickness 
358 PX 2.86 5 inner g ra te  
359 PX 3.18 5 gra te  spacing 
360 PX 5.oa s l-beem lef t  _.. ... .... . . - . ~  ~~ 

361 PX 421.64 f I -bean r i g h t  
362 PX 426.40 f inner bean 
363 PX 426.72 5 bean spacing 
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c Support Universes - Y 
364 PY 0.00 5 o r i g i n  
365 PY 0.32 5 metal h a l f  thickness 
366 PY 5.08 5 I-bean l e f t  
367 P I  101.60 S I-been r i g h t  
368 PY 106.36 S inner beam 
369 PY 106.68 S been spacing 

370 PZ 0.64 5 metal thickness 
371 PZ 21.59 S inner upper 

c Support Universes - Z 

m l  f r e t e  
-0.00310 
-0.44070 
-0,01820 
-0.03760 
-0.06070 
-0.21570 
-0.00090 
-0.00090 - 0.13060 
- 0.00490 
-0.00130 

s 
s 
s 
5 
5 
5 
f 
5 
f 
5 
I 

Hydrogen 
Oxygen 
S o d i u n  
Magnesium 
Aluninun 
S i l i c o n  
Phosphorus 
Sul fur  
Calciun 
T i tan iun  
Manaanese 

m2 

m7 

ma 

Hanford Conc 
1001.01p 
8016.01~ 

11023.01p 
12000.01p 
13027.01~ 
14000.01p 
15031.01p 
16032.01~ 

25055.01~ 
26000.01p -0.07880 f I r o n  
36000.01p -0.00660 f Krypton 

f A i r  a t  80'F and 20.0% Relat ive Humidi 
1001.Olp -0.00048 f Hydrogen 
6012.01~ -0.00014 S Carbon 
7014.01~ -0.75191 S Nit rogen 
8016.01~ -0.23464 S Oxygen 

1001.Olp 0.66667 8016 .01~  0.33333 

26000.01p -1.0 

26000.01p -1600.0 8016.01~ -0.21 

1001.Olp 2.5795E-01 f H 
8016.01~ 5.24961-01 5 0 
9019.01~ 6.81241-05 f F 

11023.01p 7.67301-03 S Na 
12000.01p 5.78021-04 S Mg 
13027.01~ 2.1909E-02 S A I  
14000.01p 1.7560E-01 5 S i  
16032.01~ 1.61636-04 5 S 
17000.01p 6.571lE-05 5 C l  
19000.01p 8.7112E-03 f K 
20000.01p 1.31558-03 I Ca 
26000.01p 9.88778-04 f Fe 
22000.01p 1.61998-05 I T i  
92238.01~ 4.22851-04 f U238 

20000.01p 
22000.01p 

18040.01p -0.01282 5 Argon 
f water 

I i r o n  

I i r o n  B a i r  

f Vet Sand (Uorking Media) 

f stored fue l  

5 lead 
1001.Olp -0.03609 8016.01~ -0.28649 

82000.01D -1.0 
mode 
p r i n t  
pranp 
PhYs:P 
i dun 
imp:p 

P 
40 
j i '  
1 1  

0 1 243r 

t v  

7014.01~ 

Page 62 

-0.79 
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Appendix D. MCNP Source Descriptions and Detector Locations 
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Sources f o r  Input  t o  MCNP 
nps 500000 
sdef erg.0.662 ce l=dl  x= fce l  d2 y=fce l  d3 z=fcel  d4 ugt=5.36E+11 

sc l  Ce l l s  u i t h  Sources (14.5 C i  Tota l )  
pos=fcel d5 ex t= fce l  d6 axs=fcel d7 rad=fcet d8 

# s i 1  spl  ab1 
L O  

132 6.09E-02 
133 6.34E-02 
134 6.07E-02 
24 4.27E-04 
22 1.431-03 
33 4.27E-04 
31 1.43E-03 

222 2.631-03 
227 3.66E-03 
231 5.45E-03 
164 1.22E-02 
64 6.08E-02 
65 5.92E-02 
66 5.05E-02 

138 1.09E-01 
138 1.14E-01 
138 1.09E-01 
161 1.56E-01 
163 1.12E-01 
171 5.03E-02 
236 2.13E-02 
185 8.76E-02 
229 9.37E-03 
230 1.05E-02 
186 2.49E-02 
94 1.65E-01 
94 1.65E-01 

101 1.65E-01 
101 1.65E-01 
236 5.92E-02 
236 1.37E-02 
236 3.11E-02 
236 4.11E-03 
236 2.40E-02 
185 9.60E-03 
237 4.78E-02 

16 1.76E+00 
18 1.06E+00 
20 1.06E+00 
90 8.39E-03 
90 8.39E-03 
90 8.39E-03 

135 9.56E-02 
25 1.96E-01 
2 3.651+00 
9 2.82E-01 

10 2.82E-01 
11 2.82E-01 

187 1.25E+00 
190 2.26E+00 
69 2.17E-02 
28 3.47E-03 
47 1.751-03 
49 
51 
53 
55 
57 
59 
61 
n 
74 
76 
78 
80 
82 
84 

121 
123 

1.64E-03 
8.77E-03 
9.53E - 04 
3.48E-03 
2.69E-03 
2.36E-03 
3.48E-03 
3.96E - 03 
1.1 OE-03 
3.61E-03 
1.98E-03 
3.055-03 
6.65E - 03 
6.88E- 03 
4.08E-02 
3.48E-03 

_ _  . 
D 

15226 
15M6 
15178 

107 
358 
107 
358 
658 
915 

1364 
3060 
3040 
2960 
2526 
5469 
5692 
5452 
7812 
5601 
2515 
1063 

469 
526 

1246 
8252 
8252 
8252 
8252 
2960 
686 

1554 
206 

1200 
480 

1911 
10539 
6343 
6343 
336 
336 
336 

3823 
7833 

21922 
3386 
3386 
3386 
7509 

13545 
391 

1734 
876 
819 

4385 

4378 

476 5 U 9.5' EU N 
1742 5 Col 130 Riser 
1346 
1181 
1742 
1981 

I I D  Volune 
I Vest Pool 5.08E+07 
I Middle Pool 5.28Ei07 
I East Pool 5.06E+07 
S N loadout en t r y  3.55E+05 
f N loadout p i t  1.19E+06 
I S loadout en t r y  3.55E+05 
I S loadout p i t  1.19E+06 
5 Elevator ,841 2.19E+06 
5 Ueasel P i t  ,874 3.05E+06 
S Viewing ,912 4.551+06 
S Discharge .747 1.02E+07 
5 nest wa l l  - North 3.86E+04 
f Uest U a l l  - Middle 3.76E+04 
f Uest U a l l  - south 3.21E+04 
S N Ua l l  - Uest 6.951+04 
I N Val1 - Middle 7.23E+04 
S N Ua l I  - East 6.92E+04 
I S Wall - West 9.92E104 
I S U a l I  - Discharge 7.11E+04 
5 S U a l I  - East 3.19E104 
5 E ual l  - North 1.35E+04 
f E Ust l  - Middle 5.56E+04 
5 E Wal l  - Weasel 5.95E+03 
5 E Wal l  - Tech Vieu 6.68Et03 
5 E U a l l  - South 1.58E+04 
5 Inner W - West 1.05E+05 
I Inner W - East 1.05E+05 
I Inner E - Vest 1.05E+05 
S Inner E - East 1.05E+05 
S Elevator P i t  - N 3.76E104 
I Elevator P i t  - E 8.71Ei03 
I Elevator P i t  - SE 1.97Et04 
5 Elevator P i t  - E 2.611+03 
5 Elevator P i t  - S 1.521+04 
5 Elevator P i t  - W 6.10E+03 
5 E Punp #2 Pedestal 4.78E+04 
5 Lead Cave 1.76Et06 
S I X M  #1 (west) 1.06E+06 
S I X M  #2 (east)  1.06E106 
S S Load Dr ip  W 8.39E+03 
I S Load Dr ip  Mid 8.39E+03 
I S Load Dr ip  E 8.391+03 
I Sampler 10.9C 9.56E104 
5 PVC Pipes N Load 1.96E+05 
5 Sand F i l t e r  3.65E+06 
5 I X  #3 (west) 2.82E105 
5 I X  #2 (middle) 2.82E+05 
5 I X  #1 (east) 2.82E+05 
S C h i l l e r  1.25E+06 
S Heat Exchanger 2.26E+06 
5 NU F i l t e r  Media 2.17E+04 
S N Loadout Entry 1.27E+04 
I SF t o  138 Riser 6.441+03 
S Col 138 Riser 6.02E103 
5 U 9.5' NS N 3.22E104 

3.50E+03 
1.28E+04 

5 U 9.5' NS S 
5 U 9.5' EU S 
5 S Loadout Riser 
s I X  BOX Out le t  

552 
1803 
991 

1524 
3327 
3442 

20409 
1742 

I X  Box NS 
N Loadout Chest 
U Ovrhd Riser 
U 10' NS N 
U 10, t o  I X H  
U 10' NS 5 
South Overhead 
S Riser 12.2 

Concentration 
1.20 uCi lL  
1.20 uCi/L 
1.20 uCi lL  
1.20 uCi/L 
1.20 uCi lL  
1.20 U i i i i  
1.20 uCi/L 
1.20 uCi/L 
1.20 uCi/L 
1.20 uCi/L 
1.20 uCi lL  
1.00 uCilcm2 
1.00 uCilcm2 
1.00 uCilcm2 
1.00 u C i / c d  
1.00 uCilcm2 
1.00 uCilcm2 
1.00 uCilcm2 
1.00 uCilcm2 
1.00 uCilcm2 
1.00 uCilcm2 
1.00 uCilcm2 
1.00 uCilcm2 
1.00 uCi/cm2 
1.00 uCilcm2 
1 .OO uCilcm2 
1.00 uCilcm2 
1.00 uCilcm2 
1.00 uCilcm2 
1.00 uCilcm2 
1.00 uCilcm2 
1.00 uCilcm2 
1.00 uCilcm2 
1.00 uCilcm2 
1.00 uCilcm2 
1.00 C i l d  
1.00 C i l d  
1.00 C i l d  
1.00 C i l d  
1.00 C i l d  

. . . , .. 
1.0 K i l m  
1.0 K i l m  
1.0 W i l m  
1.0 K i l m  

9.89E103 1.0 K i j m  
8.68E+03 1.0 K i l n  
1.28E104 1.0 M i l m  
1.461+04 1.0 M i l m  
4.06E+03 1.0 M i l m  
1.33E+04 1.0 M i l m  
7.28E103 1.0 M i / m  
1.12E104 1.0 M i / m  
2.44E104 1.0 Wi /m 
2.53E+04 1.0 K i / m  
1.50E105 1.0 K i l m  
1.28E+04 1.0 K i l m  
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C 
c 
C 
C 
C 
C 
c 
sc2 
ds2 

s i l l  
sp11 
s i12 
sp12 
s i13 
sp13 
s i14 
sp14 
si15 
sp15 
s i16  
sp16 
s i17  
sp17 
s i18  
SP18 
s i19 
sp19 
s i20 
SD20 

3.481-03 
3.481-03 
9.86E-03 
8.10E-03 
4.24E-03 
3.33E-03 
4.55E-03 
4.931-03 
2.13E-03 
2.13E-03 
3.48E-03 
3.48E - 03 
3.48E - 03 
2.13E - 03 
4.37E - 03 
3.351-03 
4. WE - 03 
2.71 E-03 
2.79E-03 
5.84E-04 
2.71E-03 
7.37E-04 
5.84E-04 
5.74E - 03 
1.91E-03 
3.74E-02 
2.76E-03 
1.37E-03 

1742 
1742 
4928 
4051 
2121 
1664 
2273 
2464 
1067 
1067 
1742 
1742 
1742 
1067 
2184 
1676 
2438 
1353 
1397 
876 

1353 
368 
876 

2870 
952 

16831 
2762 
686 

125 
127 
220 
214 
216 
218 
214 
214 
214 
214 
212 
210 
208 
206 
206 
204 
202 
200 
194 
119 
202 
196 
119 
119 
117 
109 
107 
109 
109 1.37E-03 686 f Riser N Col 10 5.04E+03 
109 1.37E-03 686 f Riser N Col 8 5.04E+03 
111 9.14E-04 457 I Horiz N Col 12 3.36E+03 
113 9.14E-04 457 I Horiz N Col 10 3.361+03 
115 9.14E-04 457 I Horiz N Col 8 3.36€+03 
105 5.84E-04 876 I Sand F l t r  Riser 2.15E103 
70 2.10E-03 1048 S Sand Fl t r  Pump 7.70E103 
86 2.74E-03 1372 f PVC Riser i n  NL 5.21E103 
89 1.00E+00 100 I PVC Hot Spat 2.90E102 
87 1.18E-02 5893 S PVC NS i n  Vest 2.24E+04 
37 1.00E-03 502 f SF Pipe #1 3.69E+03 
39 1.0%-03 527 f SF Pipe I 2  3.87E+03 
41 2.32E-03 1159 S SF P i p  13 8.51E+03 
43 9.53E-04 476 f SF Pipe YL 3.50E+03 
45 4.03E-03 2015 f SF Pipe #5 1.48E+04 

In teg ra t i on  Bias ing Breakdown: 
Pool Uater 300 per d 53,177 

Pipes: 500 per m 122,149 
IXlHeatX: 6000 per d 76,751 
Misc Box: 40000 per d 14,574 

S 11 11 11 12 13 14 15 16 17 18 
21 22 23 23 23 24 24 24 25 26 
29 30 31 30 31 32 33 34 35 36 
39 40 40 41 41 41 42 43 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

355495 Total  Points  

Pool Ual Is  500 per m2 88.845 

X ranges 

H 20.32 2108.20 I u id th  of pool NS 

H 695.96 792.48 f N loadout en t r y  

H 637.54 850.90 I N loadout p i t  

H 1450.34 1546.86 f S loadout ent ry  

H 1391.92 1605.28 I S loadout p i t  

H 256.54 454.66 I elevator  p i t  

H 1292.86 1460.50 I weasel p i t  

H 1496.06 1856.74 f v ieu ing p i t  

H 2131.06 2557.78 f discharge chute 

H 20.32 695.96 f u a l l  contamination U 

0 1  

0 1  

0 1  

0 1  

0 1  

0 1  

0 1  

0 1  

0 1  

0 1  

I S Riser 9.5 
I S Riser 7.7 
I East Ovrhd NS 
I East Ovrhd EU S 
I East Over HX 
f East Ovrhd EU N 
f TV #2 NS N 
f T V  #2 NS S 
S C h i l l e r  Riser 
S TV Y2 Bypass 
f TV Riser #2 
f TV Riser # l  
f TV Riser #3 
S TV #3 Bypass 
I TV #3 NS 
I TV #3 EU 
I E PMQS Ovrhd 
I Ovrhd Y1 East 
I Horiz X1 East 
I Pool # l  East 
I Ovrhd I 2  East 
f Horiz I 2  East 
S Pool I 2  East 
f E U a l l  Plenun 
I E Uall North 
f North Val1  
I Uest U a l l  
I Riser N Col 12 

1.0 m C i l m  
1 .O m C i l m  
1.0 K i l m  
1.0 m C i l m  
1.0 mCilm 
1.0 mCilm 
1.0 mCi/m 
1.0 mCi /m 
1.0 mCi /m 
1.0 mCi/m 
1.0 m C i l m  
1.0 W i l m  
1.0 W i l m  
1.0 m C i l m  
1.0 K i l m  
1.0 M i l m  
1.0 milm 
1.0 m C i l m  
1.0 milm 
1.0 mCi/m 
1.0 nCilm 
1.0 mCi /m 
1.0 mci l rn  
1.0 mCi/m 
1.0 m C i l m  
1.0 M i l m  
1.0 K i l m  
1.0 mCi /m 
1.0 m C i l m  
1.0 RTilm 
1.0 RCilm 
1.0 M i l m  
1.0 m C i l m  
1.0 m C i l m  
1.0 mCi /m 
1.0 m C i l m  
1.0 C i  
1.0 mCi /m 
1.0 mCi/m 
1.0 nCi/m 
1.0 mCi /m 
1.0 mCi /m 
1.0 mCi /m 

19 20 
27 28 
37 38 
0 0 0  
0 0 0 0  
0 0 0 0  
0 0  
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si21 H 792.48 1450.34 
0 1  

H 1546.86 2108.20 

s i23 H 19.69 20.32 

s i24 H 2108.20 2108.84 

si25 H 20.32 256.54 

s i26  H 347.98 1320.80 

s i27  H 1417.32 1521.46 

s i28 H 1617.98 1734.82 

s i29 H 1831.34 2108.20 

s i30 H 137.16 1971.04 
0 1  E% H 157.48 1991.36 

sp31 0 1  
s i32 H 255.91 256.54 
sp32 0 1  
s i33 H 256.54 408.94 
sP33 0 1  
s i34 H 408.94 409.58 
SP34 0 1  
si35 H 408.94 454.66 
sP35 0 1  
s i36 H 454.66 455.30 
sp36 0 1  
s i37  H 347.98 454.66 
sp37 0 1  
s i38 H 868.68 937.26 
SP38 0 1  
s i39  H 901.70 957.58 
sp39 0 1  
s i40 H 1036.32 1158.24 
SP40 0 1  
s i41  H 1488.60 1508.92 
SP41 0 1  
s i42 H 828.04 873.76 
sP42 0 1  
s i43 H 693.42 789.94 
s d 3  0 1  

sP22 0 1  

sP23 0 1  

sp24 0 1  

sp25 0 1  

sp26 0 1  

sp27 0 1  

sp28 0 1  

sp29 0 1  

sc3 
ds3 

si44 
sP44 
s i45 
sP45 
s i46  
~ ~ 4 6  
s i47  

:% :c: 
sP49 
s i50 
sp50 
s i51  
sp5 1 
s i52 
sp52 
s i53 
sp53 
s i54 
sp54 
si55 
sp55 

S 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

Y ranges 
44 45 46 
53 53 44 
57 58 59 
69 70 71 

0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  

1785.62 3001.01 
n r  

3061.97 4326.89 
0 1  

4387.85 5599.43 
0 1  

1601.47 1785.62 
0 1  

1280.80 1560.83 
0 1  

5599.43 6257.29 
0 1  

5599.43 6640.83 
0 1  

5599.43 6290.31 
0 1  

3503.93 5104.13 
0 1  

1784.99 1785.62 
n 1 

1785.62 3521.71 
0 1  

3658.87 4903.47 
0 1  

47 
45 
60 
72 
0 0  
0 0  
0 0  

i 

i 

1 

1 

1 

1 

f 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

f 

1 

1 

1 

4e 
46 

f 

f 

f 

f 

1 

f 

1 

1 

1 

1 

1 

wal l  contamination U 

wall contamination U 

wal l  contamination N 

wal l  contamination S 

u s l l  contamination E 

u a l l  contamination E 0.635 cm 

wal l  contamination E 

wa l l  contamination E 

wal l  contamination E 

wal l  contam. inner U 

wal l  contam. inner E 

wal l  contam. e levator  N 

u a l l  cantam. e levator  E 

u a l l  contam. e levator  S 

wal l  contam. e levator  E 

u a l l  contam. e levator  S 

wal l  contam. e levator  U 

E Pmp #2 Pedestal 45.72 cm 

lead cave 10.16 cm 

IXH # l  & #2 

S Loadout D r i p  Pan 20.32 cm 

Sampler at  Col  10.9C 45.72 cm 

PVC i n  N Loadout 

48 
55 
63 
75 
0 0  
0 0  
0 0  

49 50 51 52 53 
56 57 57 57 57 
64 65 66 67 68 
76 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0  

47 
54 
62 
74 

0 0  
0 0  
0 0  
nest bay 

middle bay 

east bay 

Loadout en t r y  

loadout p i t  

e levator  p i t  

weasel p i t  

v ieu ing p i t  

discharge chute 

u a l l  Contamination U 

w a l l  contamination S 

wall contamination S 
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s i56 H 5040.63 5599.43 
sp56 0 1  
s i57  H 5599.43 5600.07 
sp57 0 1  
s i58  n 3001.01 3001.65 
sp58 0 1  
s i59  H 3061.34 3061.97 
sp59 0 1  
s i60 H 4326.89 4327.53 

0 1  

sp61 0 1  
s i62 H 5599.43 6257.29 

0 1  %: H 6257.29 6257.93 
0 1  

0 1  

:% H 43a7.22 4387.85 

H 59ii.a5 6257.29 

:% n 5911.85 5912.49 
sp65 0 1  
s i66 H 5645.15 5911.85 

0 1  

sp67 0 1  
s i68  H 5706.11 5751.83 

0 1  :% H 859.79 1154.43 
0 1  

H 880.11 961.39 
sp70 0 1  
si71 H 1118.87 1200.15 
sp71 0 1  
s i72 n 666.75 687.07 
sp72 0 1  
s i n  H 941.07 961.39 

0 1  
n 1154.43 1174.75 

sp74 0 1  
si75 H 2955.29 3001.01 
sp75 0 1  
s i76  H 1380.80 1558.29 
so76 0 1  

sp70 0 1  
si71 H 1118.87 1200.15 
sp71 0 1  
s i72 n 666.75 687.07 
sp72 0 1  
s i n  H 941.07 961.39 

0 1  
n 1154.43 1174.75 

sp74 0 1  
si75 H 2955.29 3001.01 
sp75 0 1  
s i76  H 1380.80 1558.29 
so76 0 1  
Sc4 z ranges 
ds4 S 77 77 77 

s i77  
sp77 
s i78 
sp78 
s i79 
SPD 
s i80 

spa1 
s i82 
spa2 
s i83 :z3 
ds5 

s i84 

78 7a 78 
78 78 7a 
80 80 80 

0 0 0 0 0  
0 0 0 0 0  
0 0 0 0 0  

0 1  
H -234.78 -144.78 

0 1  
n 10.16 25.40 

0 1  
H 4a.26 154.94 

0 1  
H 154.94 175.26 

0 1  
H -71.12 -25.40 

0 1  
H -10.16 1.27 

n i  

n -139.86 - i i ~ . a 6  

POS ranges 
s 0 0 0 0 0  

0 0 0 0 0  

95 96 97 
106 107 108 
116 117 118 
128 129 130 
139 140 141 

L 342.27 1385.57 

o o 84 a5 

5 

i 

1 

1 

5 

5 

5 

5 

5 

1 

1 

1 

5 

5 

5 

5 

5 

5 

1 

5 

1 

77 77 

wal l  contamination S 

wal l  contamination E 

wal l  contam. inner Y 

wal l  contam. inner !A 

wal l  contam. inner E 

wal l  Contam. inner E 

wal l  contam. e levator  N 

u a l l  contam. e levator  E 

wal l  contam. e levator  S 

u a l l  contam. e levator  E 

wall contam. e levator  S 

wal l  contam. e levator  Y 

E Punp #2 Pedestal 

lead cave 60.96 cm 

I X M  #1 

IXM 112 

S Loadout D r i p  Pan 

S Loadout D r i p  Pan 

S Loadout Dr ip  Pan 

Sampler at  Col 10.9C 

PVC i n  N Loadout 

77 77 77 77 77 77 78 
78 7a 7a 7a 7a 78 78 78 78 
78 78 7a 7a 7a 7a 78 7a 79 
81 81 a i  a2 a 3 0 0 0 0 0 0 0  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0  

5 20 cm below water surface 

I wal l  contam from 16'0" dounuard 

I E Punp #2 Pedestal 

5 Lead Cave and I X M  #1 & #2 

5 S Loadout Dr ip  Pan 

5 Sampler a t  Col 10.9C 

5 PVC i n  N Loadout 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

86 a7 aa a9 90 91 92 93 94 
98 99 100 101 101 102 103 104 105 

109 110 110 111 112 112 113 114 115 
119 120 121 122 123 124 125 126 127 
131 131 132 133 134 135 136 137 138 
142 143 144 145 146 147 
121.92 5 sand f i l t e r  

% ! 815.31 854.71 0.00 5 I X  #3 
spa5 0 1 
~1.36 L 815.34 991.a7 0.00 5 I X  #2 
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D 

% ! 815.32 1129.03 0.00 
sp87 D 1 
s i88 L 647.70 6320.79 53.34 
sp88 D 1 
s i89  L 604.01 6473.19 73.66 

% 30.4; 
sp90 
s i91  723.90 

% 431.1: 

% 431.1: 
so93 

L 684.53 30.48 
D 
L 1438.91 -45.72 
D 
L 1530.35 119.38 
D 
L 1705.61 119.38 

~r . D 
s i94 L 431.17 1705.61 283.21 
sp94 D 1 
si95 L 1308.10 1705.61 283.21 
sp95 D 1 
s i96  L 1308.10 1800.86 -119.86 
sp96 D 1 
s i97  L 1320.80 1705.61 283.21 
sp97 D 1 
s i98 L 1590.04 1469.39 283.21 
sp98 D 1 
s i99  L 1590.04 1469.39 -119.86 
sp99 D 1 
si100 L 697.23 824.23 106.68 
spl00 D 1 
si101 L 586.74 1220.47 106.68 
splOl D 1 
si102 L 586.74 1581.15 106.68 
spl02 D 1 
si103 L 586.74 1581.15 304.80 
sp103 D 1 
si104 L 1351.28 915.67 304.80 
sp104 0 1 
si105 L 1351.28 1581.15 304.80 
splD5 0 1 
si106 L 2039.62 1581.15 304.80 
sp106 D 1 
s i107 L 2090.42 2382.52 -119.86 
sp107 D 1 
si108 L 2090.42 4060.19 -119.86 
sp1D8 0 1 
si109 L 2090.42 5203.19 -119.86 
spl09 D 1 
s i l l 0  L 1054.10 5662.93 304.80 
s p l l 0  D 1 
s i l l 1  L 629.92 6473.19 304.80 
s p l l l  D 1 
si112 L 629.92 6140.45 304.80 
sp112 D 1 
si113 L 1089.66 6140.45 304.80 
sp113 D 1 
si114 L 1054.10 6320.79 91.44 
sp114 D 1 
si115 L 1308.10 6140.45 30.48 
spl15 D 1 
si116 L 1582.42 6140.45 -119.86 
sp116 D 1 
si117 L 1582.42 6094.73 -119.86 
sp117 D 1 
si118 L 1582.42 6186.17 -119.86 
sp118 D 1 
si119 L 1308.10 6186.17 30.48 
sp119 D 1 
si120 L 1145.54 6186.17 283.21 
spl20 D 1 
si121 L 1135.38 5850.89 283.21 
s p l 2 l  D 1 
si122 L 647.70 5850.89 283.21 
spl22 D 1 
si123 L 647.70 5850.89 12.70 
sp123 D 1 
si124 L 647.70 5571.49 12.70 
sp124 D 1 
si125 L 647.70 5571.49 -45.72 

5 I X  111 

I c h i l l e r  2.54 cm 

5 heat exchanger 

L NU hot f i l t e r  media 

5 N Loadout Entry  

5 from SF t o  138 r i s e r  

I col  138 r i s e r  

5 Y overhead a t  9.5' NS no r th  

5 U overhead t o  Col  130 r i s e r  

5 r i s e r  a t  column 13D 

I !A overhead at  9.5' NS south 

5 U overhead a t  9.5' EU 

I r i s e r  i n  S Loadout 

5 from I X  box 

I NU corner N loadout 

I west overhead r i s e r  

I NS overhead - nor th  

5 EU t o  IXH 

5 NS overhead - south 

I south overhead 

5 south r i s e r  a t  co l  12.2 

5 south r i s e r  s t  co l  9.5 

I south r i s e r  a t  col  7.7 

I east overhead NS-EU corner 

5 10' l eve l  - over heat exchanger 

I HX t o  TV #2 corner 

I TV #2 NS (south piece) 

5 c h i l l e r  r i s e r  

I tech view #2 bypass 

I tech v ieu r i s e r  I 2  

5 tech view r i s e r  #1 

5 tech view r i s e r  #3 

5 tech view #3 bypass 

I tech view 13 NS 

I tech view #3 EU t o  pvnps 

5 east pwps overhead 

I r i s e r  from p w p  #1 

I pump 111 - E u a l l  

I r i s e r  It1 - E wal l  
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sp125 D 1 
si126 L 891.54 5850.89 
sp126 0 1 
si127 L 891.54 5571.49 
sp127 D 1 
si128 L 891.54 5571.49 
sp128 D 1 
si129 L 347.98 5571.49 
spl29 D 1 
si130 L 66.04 5571.49 
sp130 D 1 
si131 L 66.04 1831.34 
sp131 0 1 
si132 L 66.04 2391.41 
sp132 D 1 
si133 L 66.04 3694.43 
sp133 0 1 
si134 L 66.04 4989.83 
sp134 D 1 
si135 L -25.40 2391.41 
sp135 0 1 
si136 L -25.40 3694.43 
ap136 D 1 
s i137 L -25.40 4989.83 
sp137 0 1 
si138 L 342.27 1831.34 
sp138 0 1 
si139 L 342.27 1621.79 
sp139 D 1 
si140 L 812.80 1550.67 
sp140 0 1 
si141 L 812.80 1596.39 
sp141 D 1 
si142 L 812.80 1611.63 
sp142 D 1 
si143 L 431.17 1530.35 
sp143 D 1 
si144 L 431.17 1630.68 
sp144 D 1 
si145 L 431.17 1630.68 
sp145 D 1 
si146 L 662.94 1535.43 
sp146 D 1 
si147 L 662.94 1535.43 
sp147 0 1 
sc6 EXT ranges 

0 0 0 0 0  
0 0 0 0 0  

ds6 S 

si148 L 
si149 L 
si150 L 
si151 L 
si152 L 
si153 L 
si154 L 
si155 L 
si156 L 
si157 L 
si158 L 
si159 L 
si160 L 
si161 L 
si162 L 
si163 L 
si164 L 
si165 L 
si166 L 
si167 L 
si168 L 
si169 L 
si170 L 
si171 L 

0 0  
157 
168 
158 
182 
190 

12.70 

12.70 

-45.72 

-45.72 

-45.72 

-45.72 

-45.72 

-45.72 

-45.72 

91.44 

91.44 

91.44 

-45.72 

12.70 

0.00 

274.32 

304.80 

177.80 

177.80 

283.21 

283.21 

119.86 

I r i s e r  from pmp #2 

I pump #2 - E u a l l  

I r i s e r  #2 - E u a l l  

I pimp plenum - E wal l  

I nor th p ipe E wal l  

I 

5 r i s e r  N u a l l  

I r i s e r  N wal l  

I r i s e r  N w a l l  

I va lve  N v a l l  

I valve N wall 

5 valve N wall 

I sand f i l t e r  r i s e r  

I sand f i l t e r  pmp 

I PVC r i s e r  i n  N Loadout 

5 PVC hot spot 

I PVC NS overhead - U s ide 

I S F  Pipe #1 

I SF Pipe #2 

I SF Pipe #3 

I SF Pipe #4 

I SF Pipe #5 

corner f o r  N and U u a l l  p ipes 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

148 149 149 149 150 151 152 153 154 155 156 
158 159 160 158 161 162 163 164 165 166 167 
169 169 169 170 171 172 173 174 175 176 176 
158 158 176 177 178 179 180 181 182 180 183 
184 185 186 187 188 188 188 189 189 189 182 
191 192 193 194 195 196 197 198 

-80.65 80.65 
0.00 187.96 
0.00 363.22 
0.00 476.00 
0.00 76.20 
0.00 346.71 
0.00 175.26 
0.00 163.83 
0.00 876.94 
0.00 95.25 
0.00 348.46 
0.00 269.24 
0.00 236.22 
0.00 396.24 
0.00 110.49 
0.00 360.68 
0.00 198.12 
0.00 304.80 
0.00 665.48 
0.00 688.34 
0.00 4081.78 
0.00 323.06 
0.00 985.52 
0.00 810.26 

I 
I 
I 
I 
I 
I 
$ 
I 
I 
I 
5 
I 
5 
I 
f 
I 
I 
I 
I 
I 
I 
I 
I 
I 

sand f i l t e r  
I X  i n  box 
c h i t t e r  
heat exchanger 
NU hot  f i l t e r  media 
N Loadout Entry 
f r a n  SF t o  138 r i s e r  
c o l  138 r i s e r  
U overhead at  9.5' NS no r th  
U overhead t o  Col 130 r i s e r  
r i s e r s  from water l eve l  t o  7.5' 
U overhead a t  9.5' NS south 
U overhead a t  9.5' EU 
f r a n  I X  box 
NU corner N laadout 
N edge of  N loadout 
nest overhead r i s e r  
NS overhead - nor th  
EU t o  I X H  
NS overhead - south 
south overhead 
r i s e r s  along south u a l t  
eas t  overhead NS 
east overhead EW 
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ds8 S 

si202 L 
sp202 0 
si203 L 
sp203 0 
si204 L 
sp204 D 
si205 L 
sp205 D 
si206 L 
sp206 D 
si207 L 
sp207 0 
si208 L 
SP208 0 

I 
s 
I 
I 
I 
I 
f 
f 
f 
f 
f 
s 
f 
s 
I 
I 
s 
I 
I 
I 
s 
I 
I 
I 
I 
I 
s .  

0 0 0 0 0  
0 0 0 0 0  

200 201 200 
201 199 200 
201 199 200 
200 199 201 
199 200 201 

201 201 199 

0.00 f x 

I sand f i l t e i  

si172 L 0.00 424.18 
si173 L 0.00 332.74 
si174 L 0.00 454.66 
si175 L 0.00 492.76 
si176 L 0.00 213.36 
si177 L 0.00 436.88 
si178 L 0.00 335.28 
si179 L 0.00 487.68 
si180 L 0.00 270.51 
si181 L 0.00 279.40 
si182 L 0.00 58.42 
si183 L 0.00 73.66 
si184 L 0.00 574.04 
si185 L 0.00 190.50 
si186 L 0.00 3740.15 
si187 L 0.00 276.23 
si188 L 0.00 137.16 
si189 L 0.00 91.44 
si190 L 0.00 209.55 
si191 L 0.00 274.32 
si192 L 0.00 15.24 
si193 L 0.00 1178.56 
si194 L 0.00 100.33 
si195 L 0.00 105.41 
si196 L 0.00 231.78 
si197 L 0.00 95.25 
si198 L 0.00 403.07 
sc7 AXS ranges 
ds7 S 0 0 0 0 0  

0 0 0 0 0  
0 0 201 201 
200 201 199 
200 201 201 
201 201 201 
201 199 199 
200 201 200 

si199 L 1.00 0.00 

si200 L 0.00 1.00 0.00 f Y axis  
sp200 0 1 
si201 L 0.00 0.00 1.00 f 2 ax is  
sp201 0 1 
sc8 RAD ranges 

s p l W  0 1 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
0 0 0 0 0 0 0 0 0 0 0 0  

203 203 204 205 
207 207 207 207 
207 207 207 207 
207 207 207 207 
207 207 207 207 
208 207 207 207 

10' Level - over heat exchanger 
HX t o  TV #2 corner 
TV #2 NS (north piece) 
TV #2 NS (south piece) 
c h i l l e r  r i s e r  and bypass Loop 
tech view 113 NS 
tech view #3 EU t o  punps 
east overhead 
r i s e r s  from pumps 
punp # I  - E wall  
r i s e r s  f r m  below gra te  t o  knee 
punp #2 - E ualL 
punp plenum ~ E u a l l  
nor th  p i p  E u a l l  
p i p  along N u a l l  
pipe along U u a l l  
r i s e r  N u a l l  
valve W wal l  
sard f i l t e r  pump 
PVC r i s e r  i n  N Loadout 
PVC hot spot 
PVC NS overhead - U side 
SF Pipe #1 
SF Pipe #2 
SF Pipe #3 
SF Pipe #4 
SF PiDe 15 

0 0  
0 0  

199 
199 
199 
199 
201 
199 
B X l S  

0 0 0  
0 0 0  
201 200 

200 201 
200 199 
201 200 
201 199 
200 201 

0 0  
0 0  
200 

199 
199 
201 
1W 

0 0 0 0  
0 0 0 0  
201 199 

200 199 
201 201 
201 200 
199 201 

0 0 0  
206 207 

207 207 
207 207 
207 207 
207 207 
207 207 

0 0  
207 

207 
207 
207 
207 

0 0 0 0  
207 207 

207 207 
207 207 
207 207 
207 207 

-21 1 

-21 1 

-21 1 

-21 1 

-21 1 

-21 1 

-21 1 

0.00 21.86 S I X  i n  box 

16.83 37.15 I c h i l l e r  20.32 cm 

26.99 47.31 S heat exchanger 

0.00 9.53 I 8 inch f i l t e r  

8.89 9.53 I 8 inch pipes 0.635 cm 

4.45 5.08 I 4 inch PVC pipes 
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f c5 
f5:p 

Near Source Detector Locations 
Sources 

60.96 
60.96 
60.96 
40.64 

129.54 
129.54 
139.70 
139.70 
139.70 
15.24 
15.24 
2.54 

121.92 
121.92 
121.92 
106.68 
106.68 
106.68 
106.68 
106.68 
91.44 
91.44 
91.44 
ta.58 
68.58 
15.24 
15.24 
15.24 

104.14 
134.62 
119.38 
27.94 

121.92 
213.36 
283.21 
283.21 
106.68 
106.68 
106.68 
106.68 
106.68 
119.38 
91.44 
91.44 
91.44 

304.80 
304.80 
365.76 
152.40 
152.40 
152.40 
152.40 
121.92 
121.92 
289.56 
182.88 
283.21 
252.73 
27.94 
27.94 
91.44 
91.44 
91.44 
27.94 
12.70 
27.94 

152.40 
274.32 
259.08 
243.84 
228.60 
320.04 
320.04 

1.0 I Over Elevator P i t  NU 
1.0 I Over Elevator P i t  E 
1.0 I Over ELevator P i t  SU 
1.0 I Punp #2 Pedestal 
1.0 I I X M  #1 ( t10) Chest 
1.0 I I X M  I 2  (K10) Chest 
1.0 I D r i p  Pan - P i t  End 
1.0 I D r i p  Pan - Middle 
1.0 I D r i p  Pan - Door End 
1.0 I sampler a t  Col 10.9C 
1.0 I PVC i n  N Loadout 
1.0 I PVC i n  N Loadout - E 
1.0 I SF North Wall 
1.0 I SF Northuest Corner 
1.0 I SF Vest UalL 
1.0 I Pipe ALong I X  Box - #3 
1.0 I Pipe Along I X  Box 
1.0 I Pipe Along I X  Box - #2 
1.0 I Pipe Along I X  Box 
1.0 I Pipe Along IX Box - # l  
1.0 0 Between HX/ChiIler - N 
1.0 I Between HX/ChiIler - S 
1.0 I E Side HX 
1.0 I NU F i l t e r  Media 
1.0 I NU F i l t e r  Media a t  lft 
1.0 I N Loadout Entry - P i t  
1.0 I N Loadout Entry 
1.0 I N Loadout Entry - Pool 
1.0 I SF Pipes, louer E 
1.0 I SF Pipes, upper E 
1.0 I SF Pipes, lower U 
1.0 I Beam a t  Col 138 
1.0 I Column 130 
1.0 I Col 13D - Above Head 
1.0 $ 9 . 5 '  U Ovrhd - SE 
1.0 $9.5' U Ovrhd - SE 
1.0 I S Loadout Riser 
1.0 I Pipe Along N Load, U 
1.0 f Pipe Along N Load, Mid 
1.0 f Elbow - N Loadout - N 
1.0 B Elbow - N Load - Outer 
1.0 I Elbow - N Load - Inner 
1.0 I s Uall C O l  12.2 
1.0 B s Uall C O l  9.5 
1.0 I S U a l l  Col 7.7 
1.0 I E 10' NS Middle 
1.0 I E 10' NS N Piece 
1.0 I E 10' NS S Piece 3 2' 
1.0 I View P i t  Riser 111 
1.0 I View P i t  Riser #2 
1.0 I Vieu P i t  Riser #3 
1.0 I View P i t  Risers - 1 f t  
1.0 I Bypass Loop - Inner 
1.0 I Bypass Loop - East 
1.0 I Bypass Loop - Above 
1.0 0 Valve - S End C h i l l e r  
1.0 I P w p  Overhead 
1.0 I Punp #1 Riser 
1.0 B Pwnp #1 Knee 
1.0 I Pump #2 Knee 
1.0 I N U a l l  Valve a t  Col 12 
1.0 I N U a l l  Valve a t  Col 10 
1.0 I N U a l l  Valve a t  Col 8 
1.0 I SF Punp Knee 
1.0 I SF Pump Knee 
1.0 I SF Punp 
1.0 I PVC Pipe Riser - NL 
1.0 I PVC Pipe - U ELbow 
1.0 I PVC Hot Spot - Contact 
1.0 B PVC Hot Spot - 6 i n  
1.0 I PVC not spot - 1 f t  
1.0 B PVC Pipe - 6 f t  
1.0 I PVC PiDe - S Elbou 

15 
15 
15 
60 

2.2 
6 

250 
100 
50 
8 

150 
35 
6 
6 
6 

40 
45 
50 
45 
40 
20 
15 
7 

120 
30 
50 
30 
20 

110 
120 
60 
25 
15 
25 
70 
50 

100 
35 
40 
60 
60 
60 
13 
16 
25 
15 
45 
32 
50 
40 
30 
20 
40 
40 

100 
35 
45 
35 
12 
7 
8 
6 
6 

50 
50 
20 
27 

250 
1200 
250 
130 
45 
20 
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P r i n c i p l e  X and Y Coordinates o f  t h e  KE-Basin Dose Rate G r i d  

ID West Pool East 
X Coordinates 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 

5.08 
147.32 
299.72 
421.64 
541.02 
693.42 
802.64 
911.86 
1003.30 
1137.92 
1272.54 
1409.70 
1546.86 
1656.08 
1778.00 
1894.84 
2014.22 
2133.60 
2255.52 
2377.44 

47.06 
181.74 
316.43 
424.18 
558.87 
693.55 
801.30 
909.05 
1043.74 
1151.49 
1286.18 
1420.86 
1528.61 
1663.30 
1771.05 
1905.74 
2013.48 
2131.06 
2252.98 
2374.90 

81.00 ( f o r  va lves  along N wa l l  o f  poo l )  

546.10 
668.02 
789.94 

1033.78 
1155.70 
1277.62 
1399.54 
1521.46 
1643.38 
1765.30 
1887.22 
2009.14 

B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 

ID Y Coordinate ID Y Coordinate 
A no t  used T 2366.39 

196.85 U 2518.41 
318.77 V 2625.09 
440.69 W 2731.77 
560.07 X 2889.25 
678.81 Y 2980.00 
797.55 2 3112.77 
916.29 AA 3219.45 
035.04 AB 3387.47 (3356.99) 
153.78 AC 3494.15 (3524.63) 
272.52 AD 3600.83 (3631.31) 
391.26 AE 3707.51 (3737.99) 
510.00 AF 3859.53 (3890.01) 

N 1648.92 AG 3966.21 (3996.69) 
0 1767.84 AH 4072.89 
P 1875.79 A I  4240.91 
Q 2046.35 AJ 4355.00 
R 2153.03 AK 4438.65 
S 2259.71 AL 4545.33 

I D  
AM 
AN 
A0 
AP 
AQ 
AR 
AS 
AT 
AU 
AV 
AW 
AX 
AY 
A2 

Y Coordinate 
4713.35 
4820.03 
4926.71 
5033.39 
5185.41 
5292.09 
5437.11 
5542.00 (5540.00) 
5663.92 (5633.44) 
5816.32 
5968.72 
6121.12 (6090.64) 
6273.52 
6380.20 

BA 6486.88 . .. .. 
BB 6593.56 
BC 6700.24 
BO 6806.92 

Note: A8 t o  AG d i f f e r e n c e s  occur between the  south pool  wa l l  a n d t h e  reac to r .  



HNF-SD-SNF-CAVR-002 Rev 0 

fc5  t 
f5:D 

Detector Points Used for Chest Level Results 
(Knee Level Uses Z-coordinate o f  53.34 cm) 

lose Points  a t  Chest Level - 
299.72 196.85 129.54 1 
421.64 196.85 129.54 
541.02 196.85 129.54 

4.25 f t  
I 8 3  Chest 

1 1 6 4  
1 I 65 
1 I 66 
1 I 6 7  
1 I 68 
1 I 69 
1 I 610 
1 I 611 
1 I 6 1 2  
1 I 6 1 3  
1 I 6 1 4  
1 I 6 1 5  
1 I 6 1 6  
1 I 6 1 7  
1 I 818 
1 I 619 
1 I 8 2 0  
1 I c2 
1 I c3 
1 I c4 
1 I c5 
1 I C6 
1 I c7 
1 I C8 
1 I c9 
1 I c10 
1 I c11 
1 I c12 
1 I C13 
1 I C14 
1 I C15 
1 I C16 
1 1 C17 
1 I C18 
1 I C19 
1 I c20 
1 I D1 
1 I D2 
1 I D3 
1 I D4 
1 I D5 
1 I 06 
1 I D7 
1 $ 0 8  
1 I D9 
1 I D10 
1 I D l l  
1 I D12 
1 I D 1 3  
1 I D 1 4  
1 I D15 
1 I Dlb 
1 I D 1 7  
1 I D18 
1 I Dl9 
1 I D20 
1 I E l  
1 I E2 
1 I E3 
1 I E4 
1 I E5 
1 I E6 
1 I E7 
1 I E8 
1 I E9 
1 I E10 
1 I E l l  
1 I E12 
1 I E13 
1 I E14 
1 I E15 
1 I E16 

Chest 

Chest 

Chest 

Level - 

Level 

Level 

4 .25 f t  

- 4.25 

- 4.25 

- 4.25 

f t  

f t  

f t  
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I E17 
f E18 
f E19 
f E20 
I F1 Chest Level  - 4.25 f t  
f F2 
f F3 
I F4 
I F5 
I F6 
I F7 
I F8 
I F9 
I F10 
f F11 
I F12 
I F13 
I F14 
f F15 
f F16 
f F17 
I F18 
I F19 
I F20 

HNF-SD-SNF-CAVR-002 Rev 0 

4.25 f t  .eve1 - 1 I G1 Chest I 
1 I G2 
1 I G3 
1 I G4 
1 I G5 
1 I G6 
1 f G 9  
1 f G10 
1 I G11 
1 I Gl2 
1 I G13 
1 I G14 
1 I G15 
1 I G16 
1 I G17 
1 I G18 
1 I G19 
1 I G2O 
1 I H1 Chest Level - 4.25 f t  
1 I H2 
1 I H3 
1 I H4 
1 I H5 
1 fH6 
1 f H11 
1 I H12 
1 I H13 
1 I H14 
1 I H15 
1 I H16 
1 I H17 
1 I H18 
1 I H19 
1 I H2O 
1 f I 1  Chest Level - 
1 I 12 
1 I 13 
1 $ 14 
1 5 15  
1 0 16 
1 I Ill 
1 $ 1 1 2  
1 I 113 
1 I 114 
1 I 115 
1 I 116 
1 $ 1 1 7  
1 f 118 
1 I I19 
1 0 I20 

4.25 f t  

1 f J1 Chest Level - 4.25 f t  
1 f J2 
1 f 53 
1 I 54 
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541.02 1153.78 129.54 
693.42 1153.78 129.54 

1272.54 1153.78 129.54 
1409.70 1153.78 129.54 
1546.86 1153.78 129.54 
1656.08 1153.78 129.54 
1778.00 1153.78 129.54 
1894.84 1153.78 129.54 
2014.22 1153.78 129.54 
2133.60 1153.78 129.54 
2377.44 1153.78 129.54 

5.08 1272.52 129.54 
147.32 1272.52 129.54 
541.02 1272.52 129.54 
911.86 1272.52 129.54 

1003.30 1272.52 129.54 
1137.92 1272.52 129.54 
1272.54 1272.52 129.54 
1778.00 1272.52 129.54 
1894.84 1272.52 129.54 
2014.22 1272.52 129.54 
2133.60 1272.52 129.54 
2255.52 1272.52 129.54 
2377.44 1272.52 129.54 

5.08 1391.26 129.54 
147.32 1391.26 129.54 
541.02 1391.26 129.54 
911.86 1391.26 129.54 

1003.30 1391.26 129.54 
1137.92 1391.26 129.54 
1272.54 1391.26 129.54 
1778.00 1391.26 129.54 
1894.84 1391.26 129.54 
2014.22 1391.26 129.54 
2133.60 1391.26 129.54 
2255.52 1391.26 129.54 
2377.44 1391.26 129.54 

5.08 1510.00 129.54 
147.32 1510.00 129.54 
541.02 1510.00 129.54 
911.86 1510.00 129.54 

1003.30 1510.00 129.54 
1137.92 1510.00 129.54 
1272.54 1510.00 129.54 
1778.00 1510.00 129.54 
1894.84 1510.00 129.54 
2014.22 1510.00 129.54 
2133.60 1510.00 129.54 
2255.52 1510.00 129.54 
2377.44 1510.00 129.54 

5.08 1648.92 129.54 
147.32 1648.92 129.54 
299.72 1648.92 129.54 
421.64 1648.92 129.54 
541.02 1648.92 129.54 
693.42 1648.92 129.54 
802.64 1648.92 129.54 
911.86 1648.92 129.54 

1003.30 1648.92 129.54 
1137.92 1648.92 129.54 
1272.54 1648.92 129.54 
1409.70 1648.92 129.54 
1546.86 1648.92 129.54 
1656.08 1648.92 129.54 
1778.00 1648.92 129.54 
1894.84 1648.92 129.54 
2014.22 1648.92 129.54 
2133.60 1648.92 129.54 
2255.52 1648.92 129.54 
2377.44 1648.92 129.54 

47.06 1767.84 129.54 
181.74 1767.84 129.54 
316.43 1767.84 129.54 
424.18 1767.84 129.54 
558.87 1767.84 129.54 
693.55 1767.84 129.54 
801.30 1767.84 129.54 
909.05 1767.84 129.54 

I J5 
I J6 
I 511 
1 512 
1 5 1 3  
I 514 
I J15 
1516 
I 517 
I 518 
I 520 
I K1 Chest Level 
I K2 
I K5 
L K8 
I K9 
I K10 
I K11 
I K15 
I K16 
I K17 
I K18 
I K19 
I K2O 
I L1 Chest Level 
I L2 
I L5 
I L8 
I L9 
I L10 
1 L11 
1 L15 
I L16 
I L17 
I L18 
I L19 
I L20 
I M l  Chest Level 
I M2 
I M5 
I M8 
I H9 
I H10 
I M11 
I M15 
I H16 

1 I M17 
1 I M18 
1 I H19 
1 I H2O 
1 I N1 Chest Level 
1 I N2 
1 1 N3 
1 I N4 
1 I N5 
1 I N6 
1 I N7 
1 I N8 
1 I LIP 
1 I N10 
1 I N11 
1 I N12 
1 I N13 
1 I N14 
1 I N15 
1 B N16 
1 B N17 
1 B N18 
1 I N19 
1 I N2O 
1 1 01 Chest Level 
l I 0 2  
1 1 0 3  
1 I 04 
1 I 05 
1 I 06 
1 I 07 
1 1 0 8  

4.25 f t  

4.25 f t  

4.25 f t  

4.25 f t  

4.25 f t  
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1043.74 1767.04 129.54 
1151.49 1767.84 129.54 

1420.86 1767.84 129.54 

1663.30 1767.84 129.54 
1771.05 1767.84 129.54 
1905.74 1767.84 129.54 

2131.06 1767.64 129.54 

2374.90 1767.84 129.54 

1286.18 1767.84 129.54 

1528.61 1767.84 129.54 

2013.48 1767.84 129.54 

2252.98 1767.84 129.54 

47.06 1875.79 129.54 
181.74 1875.79 129.54 
316.43 1875.79 129.54 
424.18 1875.79 129.54 
558.87 1 m . m  129.54 
693.55 1875.79 129.54 
801.30 1875.79 129.54 
909.05 1 m . n  129.54 

1151.49 1875.79 129.54 
1286.18 1875.79 129.54 
1420.86 1875.79 129.54 
1528.61 1875.79 129.54 

1~11.05 1875.79 129.54 

2013.48 1875.79 129.54 
2131.06 1875.79 129.54 
2252.98 1875.79 129.54 

181.74 2046.35 129.54 

424.18 2046.35 129.54 
558.87 2046.35 129.54 

1043.74 1875.79 129.54 

1663.30 1875.79 129.54 

1905.74 1875.79 129.54 

2374.90 1875.79 129.54 
47.06 2046.35 129.54 

316.43 2046.35 129.54 

693.55 2046.35 129.54 
801.30 2046.35 129.54 
909.05 2046.35 129.54 

1043.74 2046.35 129.54 
1151.49 2046.35 129.54 
12a6.1a 2046.35 129.54 
1420.86 2046.35 129.54 
1528.61 2046.35 129.54 
1653.30 2046.35 129.54 
1771.05 2046.35 129.54 
1905.74 2046.35 129.54 

1771.05 2153.03 129.54 
1905.74 2153.03 129.54 
2013.48 2153.03 129.54 
2131.06 2153.03 129.54 

2374.90 2153.03 129.54 
47.06 2259.71 129.54 

316.43 2259.71 129.54 
424.18 2259.71 129.54 

693.55 2259.71 129.54 

2252.98 2153.03 129.54 

181.74 2259.71 129.54 

558.87 2259.71 129.54 

P a g e  76 

1 I 09 
1 I 0 1 0  
1 I 0 1 1  
1 I 012 
1 I 0 1 3  
1 I 0 1 4  
1 I 015 
1 I 016 
1 I 017 

1 $ 0 1 9  
1 I 020 
1 I P1 Chest 
1 I P 2  
1 I P3 
1 I P4 
1 I P5 
1 I P6 
1 5 P7 
1 I P8 
1 I P9 
1 I PI0 
1 I PI1 
1 I P12 
1 I P13 
1 I P14 
1 I P15 
1 I P16 
1 I P17 
1 I P18 
1 I P19 
1 I P20 
I I 0 1  Chest 
1 I 02 
1 I 03 
l I 0 4  
1 I 05 
1 I 06 
1 I 0 7  
l I 0 8  
1 I 09 
1 I Q l O  
1 I 011 
1 I 0 1 2  

I o i a  

Level - 

Level - 

4.25 

4.25 

I 013 
I 014 
I 015 
1016 
1017 
I o m  
I a i 9  
I 020 
I R1 Chest Level - 4.25 f t  
I R2 
I R3 
I R4 
I R 5  
I R6 
I R7 
I R8 
I R9 
I R10 
I R11 
I R12 
I R13 
I R14 
I R15 
I R16 
I R17 
I R18 
I R19 
I R2O 
I S1 Chest Level  - 4.25 f t  
I s2 
I 53 
I s4 
I s5 
I 56 
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801.30 2259.71 129.54 
909.05 2259.71 129.54 

1043.74 2259.71 129.54 
1151.49 2259.71 129.54 
1286.18 2259.71 129.54 
1420.86 2259.71 129.54 
1528.61 2259.71 129.54 
1663.30 2259.71 129.54 
1771.05 2259.71 129.54 
1905.74 2259.71 129.54 

i 7 7 i . o ~  I3M.39 129.54 
1905.74 2366.39 129.54 
2013.48 2366.39 129.54 
2131.06 2366.39 129.54 
2252.98 2366.39 129.54 

47.06 2518.41 129.54 

1905.74 I518:41 l I9154 
2013.48 2518.41 129.54 
2131.06 2518.41 129.54 
2252.98 2518.41 129.54 

47.06 2625.09 129.54 
181.74 2625.09 129.54 
316.43 2625.09 129.54 
424.18 2625.09 129.54 
558.87 2625.09 129.54 
693.55 2625.09 129.54 
801.30 2625.09 129.54 
909.05 2625.09 129.54 

1043.74 2625.09 129.54 
1151.49 2625.09 129.54 
1286.18 2625.09 129.54 
1420.86 2625.09 129.54 
1528.61 2625.09 129.54 
1663.30 2625.09 129.54 
1771.05 2625.09 129.54 
1905.74 2625.09 129.54 
2013.48 2625.09 129.54 
2131.06 2625.09 129.54 
2252.98 2625.09 129.54 

47.06 2731.77 129.54 
181.74 2731.77 129.54 
316.43 2731.77 129.54 
424.18 2731.77 129.54 
558.87 2731.77 129.54 
693.55 2731.77 129.54 
801.30 2731.77 129.54 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

I 57 
I S8 
I 59 
I s10 
I S l l  
f s12 
I 513 
I S14 
I S15 
I S16 
I S17 
5 518 
5 S19 
I s20 
I 1 1  Chest Level  
I 1 2  
I 13 
f 14 
I T5 
I 76 
$ 1 7  
0 18 
I 1 9  
$ 1 1 0  
$ 1 1 1  
I 112 
I 113 
I 114 
I T15 
I 716 
I 717 
f T18 
I 119 
5 U1 Chest Level 
I u2 
5 u3 
I u4 
I u5 
I U6 
I u7 
I U8 
I u9 
0 u t 0  
I u11 
0 u12 
I U13 
I U14 
I U15 
5 U l6  
I U17 
I U18 
f u19 
0 V1 Chest Level 
I v2 
I v3 
B v4 
0 v5 
I V6 
I v7 
I V8 
I v9 
I v10 
f v11 
I v12 
I V13 
I V14 
I V15 
I V16 
I V17 
I V18 
I V1P 
I U1 Chest Level 
f w2 
I w3 
I w4 
I us 
0 U6 
5 u7 

4.25 

4.25 

4.25 

4.25 

f t  

f t  

f t  
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1 I Y15 
1 I Y16 
1 I Y17 
1 I Y18 
1 I Y19 
1 I Y20 
1 I 21 Chest L 
1 I 22 
1 I 23 
1 I 24 
1 I 25 
1 I 26 
1 I 27 
1 I 28 
1 I 29 
1 I 2 1 0  
1 I 2 1 1  
1 I 2 1 2  
1 I 2 1 3  
1 I 2 1 4  
1 I 2 1 5  
1 5 216 
1 5 217 
1 I 218 
1 5 219 
1 I 220 

eve1 - 4.25 f t  

Page 78 

I U8 
I UP 
I u10 
I u11 
I u12 
I U13 
I U14 
I u15 
S U16 
I U17 
I U18 
I U19 
S X1 Chest Level - 4.25 f t  
I x2 
I x3 
I x4 
I x5 
I X6 
s x7 
s X8 
I x9 
I x10 
I x11 
I x12 
5 X13 
I X14 
I x15 
I X16 
I X17 
I X18 
I X19 
I x20 
I I 1  Chest Level  - 4.25 f t  
I Y2 
I Y3 
I Y4 
I Y5 
I Y6 
I Y7 
I Y 8  
I Y9 
s Y10 
1y11 
I Y12 
I Y13 
I Y14 

1 I A A l  Chest Level - 4.25 f t  
1 I AA2 
1 I AA3 
1 I AA4 
1 5 AA5 
1 I AA6 
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801.30 3219.45 129.54 
909.05 3219.45 129.54 

1043.74 3219.45 129.54 
1151.49 3219.45 129.54 
1286.18 3219.45 129.54 
1420.86 3219.45 129.54 
1528.61 3219.45 129.54 
1663.30 3219.45 129.54 
1771.05 3219.45 129.54 
1905.74 3219.45 129.54 
2013.48 3219.45 129.54 
2131.06 3219.45 129.54 

2374.90 3219.45 129.54 
2252.98 3219.45 129.54 

47.06 3387.47 129.54 
181.74 3387.47 129.54 
316.43 3387.47 129.54 
424.18 3387.47 129.54 
558.87 3387.47 129.54 
693.55 3387.47 129.54 
801.30 3387.47 129.54 
909.05 3387.47 129.54 

1043.74 3387.47 129.54 
1151.49 3387.47 129.54 
1286.18 3387.47 129.54 

1528.61 3387.47 129.54 
1663.30 3387.47 129.54 
1771.05 3387.47 129.54 
1905.74 3387.47 129.54 
2013.48 3387.47 129.54 

2252.98 3356.99 129.54 

181.74 3494.15 129.54 

424.ia 3494.15 129.54 
558.87 3494.15 129.54 

801.30 3494.15 129.54 

1420.86 3387.47 129.54 

2131.06 3356.99 129.54 

2374.90 3356.99 129.54 
47.06 3494.15 129.54 

316.43 3494.15 129.54 

693.55 3494.15 129.54 

909.05 3494.15 129.54 
1043.74 3494.15 129.54 
1151.49 3494.15 129.54 

1420.86 3494.15 129.54 
1528.61 3494.15 129.54 
1663.30 3494.15 129.54 
1771.05 3494.15 129.54 
1905.74 3494.15 129.54 

2131.06 3524.63 129.54 

2374.90 3524.63 129.54 
47.06 3600.83 129.54 

1286.18 3494.15 129.54 

2013.48 3494.15 129.54 

2252.98 3524.63 129.54 

181.74 3600.83 129.54 
316.43 3600.83 129.54 
424.18 3600.83 129.54 
558.87 3600.83 129.54 
693.55 3600.83 129.54 
801.30 3600.83 129.54 
909.05 3600.83 129.54 

1286.18 3600.83 129.54 
1420.86 3600.83 129.54 
1528.61 3600.83 129.54 
1663.30 3600.83 129.54 
1771.05 3600.83 129.54 
1905.71. 3600.83 129.54 
2013.48 3600.83 129.54 

2252.98 3631.31 129.54 

181.74 3707.51 129.54 

424.18 3707.51 129.54 
558.87 3707.51 129.54 

1043.74 3600.83 129.54 
1151.49 3600.83 129.54 

2131.06 3631.31 129.54 

47.06 3707.51 129.54 

316.43 3707.51 129.54 
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1 I AA7 
1 I AA8 
1 f AA9 
1 I A A l O  

I A A l l  
S A112 
I AA13 
I AA14 
I AA15 
f AA16 
I AA17 
I AA18 
f A l l 9  
f AA2O 
I AB1 Chest Level - 4.25 f t  
I AB2 
I AB3 
I AB4 
f AB5 
I AB6 
I AB7 
I AB8 
I AB9 
I AB10 
I AB11 
I AB12 
f AB13 
f AB14 
f AB15 
I AB16 
I AB17 
I AB18 
I AB19 
I AB20 
f AC1 Chest Level - 4.25 f t  
I AC2 
I AC3 
I AC4 
f AC5 
I AC6 
I AC? 
I IC8 
f AC9 
I A C l O  
I AC11 
I ACl2 
I AC13 
I AC14 
I AC15 
I AC16 

1 I AC17 
1 I AC18 
1 I AC19 
1 f AC2O 
1 I AD1 Chest Level - 4.25 f t  
1 I AD2 
1 5 AD3 
1 0 AD4 
1 I AD5 
1 I A06 
1 I AD7 
1 I AD8 
1 I A09 
1 f AD10 
1 I AD11 
1 f AD12 
1 0 AD13 
1 0 A014 
1 I AD15 
1 P AD16 
1 I AD17 
1 I AD18 
1 I AD19 
1 I AE1 Chest Level - 
1 f AE2 
1 I AE3 
1 f AE4 
1 5 AE5 

4.25 f t  
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S AE6 
f A E 7  
f A E l l  
I AE12  
f AE13  
I AE14 
I AE15 
I AE16  
I A E 1 7  
I AE18  
f A E l 9  
I A F 1  Chest Level  - 4.25 f t  
I A F 2  
I A F 3  
I AF4 
I AF5 
I A F 6  
I A F 7  
I A F 8  
I I F 9  
I AF10  
I A F 1 1  
f A F l 2  
f AF13  

S AE6 
f A E 7  
f A E l l  
I AE12  
f AE13  
I AE14 
I AE15 
I AE16  
I A E 1 7  
I AE18  
f A E l 9  
I A F 1  Chest Level  - 4.25 f t  
I A F 2  
I A F 3  
I AF4 
I AF5 
I A F 6  
I A F 7  
I A F 8  
I I F 9  
I AF10  
I A F 1 1  
f A F l 2  
f AF13  

1 f AF14  
1 S AF15  
1 f AT16  
1 I AF17  
1 I AF18  
1 I A F l P  
1 I AG1 Chest Level - 4.25 f t  
1 I AG2 
1 I AG3 
1 I AG4 
1 I AG5 
1 S AG6 
1 f AG7 
1 f AG8 
1 f AG9 
1 I AGlO 
1 I AG11 
1 I A G l 2  
1 I AG13 
1 I AG14 
1 I AG15 
1 I AG16 
1 I AG17 
1 f AG19 
1 I AH1 Chest Level - 4.25 f t  
1 f AH2 
1 S AH3 
1 I AH4 
1 I AH5 
1 I AH6 
1 I AH7 
1 I AH8 
1 I AHP 
1 f AH10 
1 I AH11 
1 f AH12 
1 I AH13 
1 I AH14 
1 I AH15 
1 I AH16 
1 I AH17 
1 I AH18 
1 f AH19 
1 I A l l  Chest Level - 4.25 f t  
1 I A I 2  
1 I A13  
1 0 A14  
1 B A15 
1 B AI6 
1 I A 1 7  
1 0 A I 8  
1 I A I 9  
1 I A l l 0  
1 I A l l 1  
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1420.86 4240.91 129.54 
1528.61 4240.91 129.54 
1663.30 4240.91 129.54 
1771.05 4260.91 129.54 
1905.74 4I40.91 129.54 

2131.06 4240.91 129.54 

47.06 4355.00 129.54 

316.43 4355.00 129.54 

2013.48 4240.91 129.54 

2252.98 4240.91 129.54 

181.74 4355.00 129.54 

424.18 4355.00 129.54 
558.87 4355.00 129.54 

801.30 4355.00 129.54 
693.55 4355.00 129.54 

909.05 4355.00 129.54 
1043.74 4355.00 129.54 
1151.49 4355.00 129.54 
1286.18 4355.00 129.54 
1420.86 4355.00 129.54 
1528.61 4355.00 129.54 
1663.30 4355.00 129.54 
1771.05 4355.00 129.54 
1905.74 4355.00 129.54 

2131.06 4355.00 129.54 
2013.48 4355.00 129.54 

2252.98 4355.00 129.54 
47.06 4438.65 129.54 

181.74 4438.65 129.54 
316.43 4438.65 129.54 
424.18 4438.65 129.54 
558.87 4438.65 129.54 
693.55 4438.65 129.54 
801.30 4438.65 129.54 
909.05 4438.65 129.54 

1043.74 443a.65 129.54 
1151.49 4438.65 129.54 
1286.18 4438.65 129.54 
1420.86 4438.65 129.54 
1528.61 4438.65 129.54 
1663.30 4438.65 129.54 
1771.05 4438.65 129.54 
1905.74 4438.65 129.54 
2013.48 4438.65 129.54 
2131.06 4438.65 129.54 
2252.98 4438.65 129.54 

181.74 4545.33 129.54 

424.18 4545.33 129.54 
558.87 4545.33 129.54 

801.30 4545.33 129.54 

47.06 4545.33 129.54 

316.43 4545.33 129.54 

693.55 4545.33 129.54 

909.05 4545.33 129.54 
1043.74 4545.33 129.54 
1151.49 4545.33 129.54 

1420.86 4545.33 129.54 
1286.18 4545.33 129.54 

1528.61 4545.33 129.54 

1151.49 4713.35 129.54 

1420.86 4713.35 129.54 
1286.18 4713.35 129.54 

1528.61 4713.35 129.54 

I A112 
f A113 
I A114 
I A115 
I A116 
I A117 
I A118 
I A l l 9  
I AJl Chest Level 
I AJ2 
I AJ3 
I AJ4 
I AJ5 
I AJ6 
I AJ7 
I AJ8 
I AJ9 
I AJlO 
I A J l l  
I AJ12 
I AJ13 
I AJ14 
I AJ15 
I AJ16 
I AJ17 
I AJ18 
I AJ19 
I A K l  Chest Level 
I AKZ 
f AK3 
f AK4 
f AK5 
f AK6 
I AK7 

4.25 f t  

4.25 f t  

f AK8 
0 AK9 
I A K l O  
I A K l l  
5 AKl2 
I AK13 
I AK14 
I AK15 
I AKl6 
f AK17 
f AK18 
f AK19 
I ALl Chest Level - 4.25 f t  
I At2 
I AL3 
I AL4 
I AL5 
I AL6 

I At8 
I AL9 
I ALlO 
I At11 
I At12 
f At13 
f AL14 
f AL15 
I ALl6 
I AL17 
I AL18 
I AL19 
I AM1 Chest Level - 4.25 f t  
I AM2 
f AM3 
f AM4 
f AM5 
f AM6 
f AM7 
I AM8 
f AM9 
I AM10 
I AM11 

I A L ~  

1 I AM12 
1 I AM13 
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I AM14 
I AM15 
I AM16 
I AM17 
I AM18 
5 AM19 
I AN1 Chest 
I AN2 
I AN3 
S AN4 
5 AN5 
I AN6 
I AN7 
I AN8 
I AN9 
I AN10 
I AN11 
I AN12 
I AN13 
I AN14 
I AN15 
I AN16 
I AN17 
I AN18 
0 AN19 
I A01 
I A02 Chest 
I A03 
I A04 
I A05 
I A06 
I A07 
f A08 
5 A09 
I A010 
I A011 
I A012 
I A013 
I A014 
I A015 
I A016 
I A017 

Level 

Level 

- 4.25 

- 4.25 

Level - 

f t  

I A020 
f APl  Chest Level  - 4.25 f t  

1 I AP2 
1 f AP3 
1 $ AP4 
1 f AP5 
1 f APb 
1 I AP7 
1 I APE 
1 I AP9 
1 I APlO 
1 I AP11 
1 f A P l 2  
1 P APT3 
1 f AP14 
1 $ AP15 
1 I AP1b 
1 I AP17 
1 I AP18 
1 I A P l 9  
1 I AP20 
1 I A01 Chest 
1 f A02 
1 f A03 
1 $ A04 
1 f A05 
1 I A06 
1 I A07 
1 I A08 
1 I A09 
1 I A010 
1 I A011 
1 I A012 

1 f A014 
1 f A015 

1 I ~ a i 3  

4 . 2 5  

f t  

f t  



HNF-SO-SNF-CAVR-002 Rev 0 Page 83 

1905.74 5185.41 
2013.48 5185.41 
2252.98 5185.41 
2374.90 5185.41 

47.06 5292.09 
181.74 5292.09 
316.43 5292.09 
424.18 5292.09 
558.87 5292.09 
693.55 5292.09 

1155.70 5663.92 
1277.62 5663.92 
1399.54 5663.92 
1521.46 5663.92 
1643.38 5663.92 
1765.30 5663.92 

129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 
129.54 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

I A016 
I A017 
f A019 
I A020 
f AR1 Chest 
I AR2 
I AR3 
I AR4 
I AR5 
I AR6 
I AR7 
I AR8 
I AR9 
I A R l O  
f AR11 
f ARl2 
I AR13 
I AR14 
I AR15 
I ARl6 
I AR17 
I AR18 
I ARl9 
I AR2O 
I AS1 Chest 
5 AS2 
I AS3 
I AS4 
I AS5 
I AS6 
f AS7 
I AS8 
I AS9 
I AS10 
I AS11 
f AS12 
I AS13 
I AS14 
I AS15 
I AS16 
f AS17 
f AS18 
I AS19 
I AS20 
I AT1 Chest 
I AT2 
I AT3 
I AT4 
I A15 
I AT6 
I AT7 
I AT8 
I AT9 
I AT10 
I AT11 
I AT12 
I AT13 
I AT14 
I AT15 
I AT16 
I A117 
I AI18 
I AT19 
I AT20 
I AU1 Chest 
I AU2 
I AU4 
I AU5 
B AU6 
I AU7 
I AU8 
I AU9 
I AUlO 
I AU11 
I AUl2 
I AU13 
I AU14 
I AU15 

L eve I 

Level 

Level 

Level 

- 4.25 f t  

- 4.25 f t  

- 4.25 f t  

- 4.25 f t  
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147.32 5816.32 129.54 
424.18 5816.32 129.54 
546.10 5816.32 129.54 
668.02 5816.32 129.54 
789.94 5816.32 129.54 
911.86 5816.32 129.54 

iiP.94 5968172 129.54 
911.86 5968.72 129.54 

1 I AU16 
1 I AU17 
1 I AU18 
1 I AU19 
1 I AU20 
1 I A V l  Chest Level - 4.25 f t  
1 I AV2 
1 I AV4 
1 5 AV5 
1 5 AV6 
1 I AV7 
1 I AV8 
1 I AVQ 
1 I A V l O  
1 I A V l l  
1 I AVl2 
1 I AV13 
1 I AV14 
1 0 AV15 
1 I AV17 
1 I AV18 
1 I AVl9 
1 I AV2O 
1 I AW4 Chest Level 
1 I AU5 
1 I AU6 
1 I AU7 
1 I AW8 

I AW9 
I Awl0 
I Awl1 
I Awl2 
I AU13 
S AU14 
I AW15 
I AW17 
I AU18 
I AW20 
I AX4 Chest Level 
I AX5 
I AX6 
I AX7 
S AX8 
S AX9 
S AX10 
S AX11 
I AX12 
I AX13 
I AX15 
I AX17 
S AX18 
I AX19 
I AX20 
S AY1 Chest Level 
S AY2 
5 AY3 
S AY4 
S A Y 5  
I AY9 
I AY10 
I AY11 
I AY12 
I AY13 
I AY15 
I AY17 
I AY18 
S A119 
I AY2O 
$ A21 Chest Level 
S A22 
I A23 
I A24 
I A25 
I A Z l O  
I A211 
I A213 

4.25 f t  

4.25 f t  

4.25 f t  

4.25 f t  

1 0 A215 
1 S A216 
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2009.14 6380.20 129.54 
2131.06 6380.20 129.54 
2252.98 6380.20 129.54 
2374.90 6380.20 129.54 

- . . . . . - . . . -. . . 
546.10 6593.56 129.54 
668.02 6593.56 129.54 

1277.62 6593.56 129.54 
1399.54 6593.56 129.54 
1521.46 6593.56 129.54 
1643.38 6593.56 129.54 
1765.30 6593.56 129.54 
1887.22 6593.56 129.54 
668.02 6700.24 129.54 
789.94 6700.24 129.54 

I A217 
I A218 
I A219 
I A220 
I EA2 Chest Level 

I 884 
I BE5 
I 886 
$0011 
I 0812 
I 8813 
I 8814 
0 8815 
$8816 
I BC6 Chest Level 
I BC7 
I BC8 
I BClO 
I BCll 
I BC15 
I BC16 
$ 8 0 6  Chest Level 
I ED7 
I BD8 
I 809 
I ED10 
I BD11 
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4.25 f t  

4.25 f t  
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Appendix E. Software to Generate MCNP Input 
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KE-GEOM.PAS Software Lis t ing  
Program Convert-KECem; 
C Author: Paul 0. Rittmann, PhO CHP 

Purpose: Reads the KE-GEMI.IiU1 output t e x t  f i l e  and creates the 3 MCNP 
input f i l e  pieces: g e m t r y  ( c e l l s  B surfaces u i t h  mater ia l  I 
sources, and near source points .  This a l so  breaks the 
source b lock i n t o  i nd i v idua l  source pieces. 

Input: Text f i l e  frm the KE-GECU.IiU1 spreadsheet. 
1 

Uses C r t ,  005 Objects, U t i l i t y ;  

Const Version = 'KE-GEM Version 1.1 A p r i l  10, 1997'; 
SrcMsx = 180; C l i m i t  on the n h r  of  d i s t i n c t  rad ia t i on  sources 1 
F i l m r i v e  = ' O : \ I ;  C uhere the f i l e s  are  found '1  
Ef fF iLe  = 'KE-GE0M.EFF';C MCNP e f f i c i ency  f i l e  l i s t  from GREP on output 
SSFile = 'YE-GEW.PRN';C KE-GEMI.Ya1 t e x t  f i l e  > 
t f i l e  = 'GEMI' ;  C geometry surfaces and c e l l s  1 
S f i l e  = 'S-ALL'; C a l l  the source i n f o  1 
P f i l e  = 'PT-NEAR'; C near source locat ions 1 
L s t F i l e  = 'S0RTSRC';C l i s t  of sources 2 uays 1 
MaxLine = 4000; C l i m i t  on the nunber of  Lines i n  the input f i l e  1 
Gnm = 50; C nunber o f  l i n e s  of  ex t ra  g e m t r y  information 1 
Gemlnfo : Array[l..Cnunl of  ST66 = ( 

' m l  I Hanford Concrete', 
1001.01p -0.00310 I Hydrogen', 
8016.01~ -0.44070 I Oxygen', 

11023.01p -0.01820 I Sod im ' ,  
12000.0lp -0.03760 S Magnesium', 
13027.01~ -0.06070 I Alm inun ' ,  
14000.01p -0.21570 S Si l i con ' .  
15031.01p -0.00090 I Phosphorus'. 
16032.01~ -0.00090 I Su l fu r ' ,  
20000.01p -0.13060 I Ca lc im ' .  
22000.01p -0.00490 f Titanium'. 
25055.01~ -0.00130 I Manganese', 
26000.01p -0.07880 S I ron' ,  
36000.01p -0.00660 I Krypton', 

1OOl.Olp -0.00048 I Hydrogen', 
6012.01~ -0.00014 I Carbon', 
7014.01~ -0.75191 I Nitrogen', 
8016.01~ -0.23464 I Oxygen', 

;m2  
0 A i r  a t  80'F and 20.0% Relat ive H m i d i t y ' ,  

18040.01p -0.01282 I Argon', 
'rr3 I u a t e r ' .  
n 1001.Olp 0.66667 8016.01~ 0.33333'. 
om4 I i r o n ' ,  
n 26000.01~ -1.0'. 
'm5 I i r o n  B a i r , ,  
I 26000.01~ -1600.0 8016.01~ -0.21 7014.01~ -0.79'. 

:m6 1001.Olp 2.5795E-01 S H I, 

' 8016.01~ 5.24961-01 f 0 I, 

I 9019.0lp 6.8124E-05 I F I ,  

' 11023.01~ 7.673OE-03 S Nan, 
8 12000.0lp 5.7802E-04 S Mg', 
t 13027.01~ 2.19091-02 I A l ' ,  
a 14000.0lp 1.7560E-01 I S i ' ,  
I 16032.01~ 1.6163E-04 I S I ,  

n 17000.01p 6.5711E-05 I C l ' ,  
' 19000.01p 8.7112E-03 I K I ,  

n 20000.01p 1.3155E-03 I Can, 
I 26000.01p 9.8877E-04 I Fen, 
' 22000.01p 1.6199E-05 I T i ' ,  
I 92238.01~ 4.2285E-04 I U238'. 
'm7 I stored f u e l '  
' 1001 .Olp -0:03609 8016.01~ -0.28649 92238.01~ -0.67742', 
'mS I lead', 
I 82000.01p -1.0'. 
'mode p ' ,  
' p r i n t  40'. 
'prdnp i j ,  1'. 
'phYS:P 1 1 I 

' i dun  1 ' ) ;  

I Yet Sand (Uorking Media)', 

Page 87 
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Type 
SrcSpecPtr = ^SrcSpecType; 
SrcSpcType = Record ( 160+32+640+120+8 = 960 bytes > 

T i t l e  : ST25; ( t i t l e  of  source > 
ConcAmt : ST19; ( concentrat ion and u n i t s  > 
Fname, 
E f f i c  : ST7; ( e f f i c i e n c y  frm WCNP Pun > 
nps : Longlnt; ( n&r o f  source points  i n  t h i s  reg ion ) 
ugt  : Single; ( t o t a l  source strength, Bq > 
ce l  : Integer; C uhich c e l l  the source reg ion i s  i n  > 
Vx,six,spx : Array[l..41 o f  Integer;( 1.2,3,4=X,Y.Z.O or =POS.EXT,AXS,RAD > 

C Vx are values i n  the d i s t r i b u t i o n  f c e l  > 
< six,spx are ind ices t o  the A l lTx t  a r ray  1 

End; 

( source f i l e  name > 

Var 
f i , f o  : Text; C the KE-GEW.UP1 t e x t  f i l e  and output f i l e  ) 
NXF. < n&r o f  rectangular box sources > 
SpecNun, 
PartD, C index t o  current  p a r t  being read > 
LineD : Integer; C current  l i n e  i n  the input f i l e  > 
SrcOrd : Array[l..SrcMaxl of  Integer; C sor ted order f o r  SrcSpec > 
SrcSpec : Array[l..SrcWaxl of  SrcSpecPtr; < i n f o  about each source > 
A l ITx t  : Array[l..MaxLinel of  Pst r ing;  < l i nes  f r m  the input f i l e  > 
T X t S t r t ,  < holds the s t a r t  and end index t o  each > 
Tx tF in i  : Arrey[ l . . lSI  of  Integer;( block i n  the A l lTx t  array: 

< n d e r  o f  Sources spec i f i ed  i n  the source block ) 

1 = x surfaces 
2 = Y surfaces 8. s lan t  planes 
3 = 2 surfaces 8. cy l inders 
4 = importances l i n e  
5 = c e l l  d e f i n i t i o n s  
6 = source l i s t  ( c e l l  ID, prob, and b ias)  
7 = X coordinate range 
8 = POS coordinates 
9 = Y coordinate range 

10 = EXT coordinates 
11 = near source detector  locat ions 
12 = 2 coordinate range 
13 = AXS coordinates 
14 = RAD coordinates > 

Procedure Neu-Screen; 
C Clears the screen and places the d i s t i n c t i v e  header on the top l i n e  > 
Begin 

TextAttr:= Uhite; CLrScr; 
TextAttr:= HelpTi t le ;  ClrEol; Urite(Space,Version); 
TextAttr:. HelpText; Wsg(78-Length(Author),l .Author); 
TeXtAttr:= Tblcolor; U r i t e ln ;  
Y r i t e l n ( '  Converts KE-GEW.UP1 t e x t  output i n t o  MCNP input pieces.'); 
TextAttr:= HiColor; U r i t e ln ;  
U r i t e l n c '  The KE-GECM.UO1 t e x t  f i l e  i s  assumed to be named ',FileOrive,SSFile); 
TextAttr:= TblColor; U r i t e ln ;  
U r i t e l n ( '  The geometry (sur face & c e l l s )  are placed i n  ' ,F i leOr ive.Gf i le) ;  
U r i t e l n ( '  The r a d i a t i o n  sources are placed i n  ' ,F i leDr ive,Sf i le) ;  
U r i t e l n ( '  The near source dose po in ts  ape placed i n  n.F i leDr ive,Pf i le) ;  
U r i t e ln ;  
ScnLine:. 9; TextAttr:= HdrColor; 

End; 

Procedure Shou-Err(MsgST : ST79); 
C Displays e r ro r  Ressage and q u i t s  > 
Begin 
If MsgSTtO1 > #O Then Begin ( er ro r  message f i r s t  > 

Halt; 

TextAttr:= Errco lor ;  Inc(ScnLine.2); Hsg(l,ScnLine,MsgST); 
End; 

End; 
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Procedure I n i t i a l i z e ;  
C Opens the  cur ren t  input and sunnary f i l e s .  > 
Var I : Integer; 
Begin 

:reen; 
F i leDr ive  + SSFiLe; 

Neu-sc 
ST:= I 

Assign(fi,ST); (SI-) Reset(fi); (SI+) 
I f  IOResult > 0 Then 

Shou-Err('Oops! The f i l e  '+ST+' could not 
For I : =  1 t o  SrcMax 00 SrcOrdl l l := I ;  
LineD:= 0; PartD:= 0; 

C v e r i f y  existence of the  input f i l e  > 

End; 

be located! 

Procedure Read Par ts -  
( Reads the  input f i i e  looking f o r  l i n e  uhich begin u i t h  a character 

i n  the  f i r s t  co lum.  Other l i n e s  are  skipped. Once such a l i n e  i s  
found, the  l i n e s  are  stored i n  m r y  unt i l  a blank l i n e  i s  encountered. 
SrcFlag catchs some format issues a t  the  beginning o f  the Source l i s t .  1 

var  K : Integer; Found,SrcFlag : Boolean; 
Procedure Show-Where; 
Begin 

I f  PartD > 0 Then Tx tF in i  [PartDl:= LineD; 
Inc(PsrtD); 
TXtStr t  [PartDI := Succ(Line0); 
Wri te ln(Part0:3,TxtStr t  [PartDI :5, ' : ',Copy(ST, 1.69) ); 

End; 
Begin 

ST:? 0 1 ;  

PC"P.t 

0 Space); 

I nc( L ineD 1; 
Readln(fi,ST); 
I f  SrcFlag Then Begin 

K:= Pes( 'sbl ' ,ST 1; 
SrcFlag:= false; 
End E lse  

A l lTx t [ t ineDl :=  NewStr(S1); 

DeleteCST ,K+3,50); 

If (PartD = 13) and (Copy(ST.1.3) = ' scan )  Then Shou-Where; 
U n t i l  (Length(S1) = 0) o r  (LineD > MaxLine) or Eof( f i ) ;  

End; 

Procedure Durp-Block(Blk:Byte); 
var J : Integer;  
Begin 

End; 
For J:= Tx tSt r t [B lk l  t o  Tx tF in i [B lk l  DO Wr i te ln ( fo ,n l lTx t [J l ^ ) ;  

Procedure Dunp-MCNP-Geom; 
Var K : Integer; 
Begin 

S1:- A l l l x t I T x t S t r t I S I 1 ^ ;  lex tA t t r :=  TblCalor; 
If Pos('16',ST) , 0 Then CH:= ' 1 '  E lse  CH:= # 2 # ;  
ST:= Fi leDr ive  + G f i l e  + CH + '.L3'; 
Wri te ln(1 Wr i t ing  the  f i l e  ' ,ST) ;  
Assign( f 0 ,  ST); 
Durp-Block(5); C c e l l s  > 
Ur i te ln ( f0 ) ;  
Dunp_Block(l); C X surfaces > 
Dunp-Block(2); ( Y surfaces > 
Dunp-Block(3); C 2 surfaces 1 
Wri te ln( fo);  
For K:= 1 t o  Gnun Do Writeln(fo,GeanlnfolKl ); 
U r i  te ln( fo,Al  lTx t  [Tx tSt r t  [411A); C importances 1 
Close(f0); 

Reuri te(  f 0 ) ;  

End; 
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Procedure Dunp-MCNP-Srcs; 
Var J,K : Integer; 
Begin 

ST:= Fi leDr ive  + S f i l e ;  
Wr i te in( '  Y r i t i n g  the f i l e  '.ST); 
Assign(fo,ST); Reurite(f0); 
Wr i t e l n (  fo, 'nps 
ST:= A L l T x t [ T ~ t S t r t [ 6 1 1 ~ ;  K:= Length(ST); 
Yh i le  S T [ K I  = space Do Dec(K); C s k i p  any t r a i l i n g  blanks > 
While S T t K I  0 Space Do Dec(K); C s k i p  over the photonslsec u n i t s  > 
Dec ( K) ; 
While STCKI  <> Space Do Dec(K); C s k i p  over the nunber 1 
Ur i te ln ( fo , ' sde f  erg.0.662 cel=dl x=fcel d2 y=fcel d3 r = f c e l  d4 u g t = ' ,  

Copy(ST,Succ(K),J-K)); 
Y h i l e  ST[KI  cw I ) '  Do DecCK); S T [ O I : =  ChrCK); 
A l l T x t  [TxtStr t  [611^:= ST; 
Y r i t e l n ( f o , '  pos=fcel d5 ext=fce l  d6 axs=fcel d7 rad=fcet d8'); 
Dunp-Block( 6 ) ;  C source ID > 
Dunp_BLock( 7); C X ranges > 
Dunp-Block( 9 ) ;  C Y ranges 1 
Durp-BLock(l2); C Z ranges > 
Dunp-BLock( 8 ) ;  C POS ranges > 
Dwnp_Block(lO); C EXT ranges > 
Dunp-Block(l3); C AXS ranges > 
Dunp-Block(l4); C RAD ranges > 
Close( f 0 ) ;  

TextAttr:= TbtColar; 

500000' ); 

J:= K; 

End; 

Procedure Dunp-MCNP-NrPt; 
Begin 

ST:= F i leDr ive  + I 
Writeln(1 Y r i t i n g  
Assign(fo,ST); 
Dunp-BLock(11); 
Close( f 0); 

End; 

Procedure Dunp-MCNP-NrPt; 
Begin 

ST:= F i leDr ive  + Pf i le ;  TextAttr:= 
Wr i te ln( '  Y r i t i n g  the f i l e  I ,ST) ;  
Assign(fo,ST); Reuri te(f0); 
Dunp-BLock(11); 
Close( f 0); 

End; 

'f i Le; 
the f i l e  

Reuri t e  

TextP 
I ,ST) ;  
!(fo); 

ittr: TblColor; 

Procedure Check M m r y .  
C Displays the iiunber bf bytes ava i lab le  on the heap. 1 
Begin 

TeXtAttr:= Uhite; Yr i te ln ;  
Writeln(MaxAvail,' bytes ava i lab le  on heap'); 
Yr i te ln ;  

End; 

Procedure Get-Source-Specs; 
C I n t e r p r e t s  the f c e l  blocks and revises them t o  have the correct  

Var Err,Lng,Ia. Ib,J,Lno,LnA,LnE,Src,urk : Integer; 
Function Nuneric-String : ST15; 
C Uses the global ST,  la, I b  t o  r e t u r n  a n m r i c  s t r i n g  1 
Begin 

n d e r  of ent r ies.  > 

la :=  Ib; Y h i l e  ST[lal = Space Do Inc( la) ;  C sk ip Leading spaces > 
Ib:= la; White ST[Ibl c> Space Do Inc(1b); C f i n d  end of nunber > 
Nmer i c-St r ing: = Copy(S1, I a, I b- I a); 

End; 
Procedure Identify-Specs(Blk,Coord,Jinit:lnteger); 
Var N : Integer; TmpST : ST25; ZeroX : Boolean; 
Begin 

C f i r s t ,  Look through the po in te r  block t o  f i n d  Vx values > 
LnA:= Succ(TxtStrt[Blkl);  Src:= 0; 
I f  J i n i t  = 0 Then Lno:= LnA 

ST:= ALlTxtCLnol^ + Space; 
Repeat 

Else Lno:= Succ(LnA);C cy l inders  have zeros f o r  the f i r s t  l i n e  1 

Lng:= LengthCST); Ib:= 10; 
Repeat 

Val(Nuneric-String,urk,Err); 
I f  E r r  D 0 Then Shou-Err('invalid: ' +ST) ;  
If urk > 0 Then Begin 

IncCSrc); 
End; 

SrcSpec[Src+Jini t l  ̂ .VxlCoordI := urk; 

U n t i l  I b  = Lng; 
Inc(Lno); ST:= ALLTxt[Lnal^ + Space; 
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U n t i l  STt11 = Is'; 
Writeln('BLock',Blk:3,': ',Src,' sources'); 
LnB:= Lno; 

Lno:= LrA; 
ZeroX:= J i n i t  > 0; 
I f  ZeroX Then urk:= Lng-3 Else urk:= lng-5: 
For N:= 1 t o  SpecNun DO wi th  SrcSpec[Nl* Do Begin 

AIITxt[Lnol":= ST; Inc(Ln0): ST:= 

I f  B l k  = 7 Then Nxyz:= Src; C only f o r  X ranges > 
ST:= Copy(Al l T x t  [Lnol*, 1 ,E); 
Lng:= LengthCAI lTxt  [Lnol*); 

C second, rev ise  the f c e l  block t o  add any necessary zeros > 

I f  LengthCST) w urk Then Begin 

End; 
I f  ZeroX Then TmpST:= 0' Else Str(Vx~Caordl:S,TmpST); 
ST:= ST + TmpST; 
I f  N = Nxyz Then Begin ZeroX:= not ZeroX; 

I f  ZeroX Then urk:= Lng-3 
End; 

Else urk:= Lng-5; 

End; 
Al lTxt[Lnol*:= ST; I nc( Lno ) ; 

C t h i r d ,  rearrange po in te rs  t o  e l im ina te  the ex t ra  l i n e s  > 
Lng:= LnB - Lno; Dec(TxtFiniCBlk1,Lng): 
For N:= Lno t o  TxtF in i [B lk l  Do AlITxt[Nl:= AllTxt[N+LngI; 

C fourth, look a t  the d i s t r i b u t i o n  l i n e s  t o  locate s i x  8 spx > 
ST:= AllTxt[Lnol*; 
If ST[51 = Space Then Ib:= 2 Else Ib:= 3: 
Val(Copy(ST.3, Ib),urk!Err); 
I f  J i n i t  = 0 Then Begin la:= 1; Ib:= Nxyz; End 

Else Begin la:= Succ(Nxyz); Ib:= SpecNum; End; 
f o r  N:= l a  t o  I b  Do With SrcSpec[NI^ Do Begin 

Lng:= Vx[Coordl - urk; 
I f  B lk  = 10 C E X 1  has no SP l i n e s  > 

Then Begin six[Coordl:= Lno + Lng; spxtCoardl:= 0 E n d  
Else Begin six[Coordl:= Lno + 2'Lng; spx[Coordl:= Succ(six[Coordl) End; 

End; 
End; 
Begin 

C f i r s t ,  create the SrcSpec ar ray  u i t h  source c e l l  and ueight information > 
Lno:= TxtStrtL61 + 3; TeXtAttr:= HdrColor; 
ST:= ALLTxt[Lnol*; Src:= 0; 
Repeat 

Inc(Src); Ib:= 1; Neu(SrcSpec[Srcl): 
With SrcSpec[Srcl^ Do Begin 

Va I (Nuner i c-St r ing , c e l  , E r r )  ; 
I f  E r r  > 0 Then Show E r r c ' c e l  i n v a l i d :  ' + S T ) ;  
Va 1 (Nuneri c-Str i  ng, u z t  , E r r ) ;  
I f  Err > 0 Then Shou Er r ( 'Yg t  i n v a l i d :  ' +ST) ;  
Va 1 (Nuner i c-St r i ng, ni;. , E r r )  ; 
I f  E r r  > 0 Then Show-Err('nps i n v a l i d :  ' + S T ) ;  
wgt:= ngt 3.7E+10; 
T i t le :=  Copy(ST.32.18); Ib:= Length(1it le); 
While T i t l e r l b l  = Space Do DecCIb); T i t le [O l :=  Chr(Ib); 
la:= 60; While ST[lal = Space Do Inc(1a); 
ConcAmt := Copy(ST, la.  15); 

C convert t o  B q  > 

f o r  la:= I t b 4  DO . 

fname:; a - - -  # ;  E f f i c : =  Space; 
Begin Vx t la l :=  0; s i x [ l a l : =  0; spx [ la l :=  0; End; 

End; 
I nc( Lno) ; 

U n t i l  ST[11 = let; 
SpecNun:= Src; 
Identify-Specs( 7.1.0); C X coordinate ranges > 
Identify-Specs( 9.2.0); C Y coordinate ranges > 
Identify-Specs(l2.3.0); C 2 coordinate ranges > 
Identify-Specs( 8,l.Nxyz); C POS coordinates > 
Identify-Specs(10.2,Nxyz); C E X 1  Coordinates > 
Identify-Specs(13.3,Nxyz); C AXS coordinates > 
Identify-Specs(14.4,Nxyz); C RAD coordinates > 

ST:= Al lTx t [Lno l^ ;  

End; 

Procedure Read-MCNP-Eff; 
Var fe  : Text; Wrk,K : Integer; WrkST : ST7: 
Begin 

ST:= Fi leDr ive  + E f f F i l e ;  
C v e r i f y  existance of the MCNP e f f i c i e n c y  f i l e  > 
Assign(fe,ST); < $ I - >  Resetcfe); ( $ I + >  
I f  IOResult > 0 Then 

While not Eof(fe) Do Begin 
Show-Err(BOops! The f i l e  '+ST+' could not be located! # ) ;  
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Readln(fe,ST); UrkST:= Copy(ST.53.3); 
While UrkSTL11 = Space Do Delete(UrkST.1.1); 
Val(WrkST,Urk,K); C c e l l  ID nunber > 
UrkST:= Copy(ST.34.7); 
For K:= 1 t o  SpcNun DO With SrcSpec[KI^ Do 

I f  c e l  = Urk Then Ef f ic := WrkST; 

CloseCfe); 
End; 

End: 

Procedure Create-Water-Src; 
C pool uater  on ly  - one source f i l e  1 
Vsr J,K,Ka : Integer; UrkST : ST33; 
Begin 

C look through c e l l  reg ion t i t l e  f o r  uater  depth ) 
ST:= Al lTxt tTxtStr t t511^;  
If Pos('16',ST) w 0 Then CH:= ' 1 '  Else CH:= & 2 # ;  
K:= Pos('Wafer',ST); J:= P o s ( ' " ' , S T ) ;  
ST:= ' s c l  '+Copy(ST,K,Succ(J-K))+' (20 crn Layer; 
UrkST:= F i l m r i v e  + IS-WATER.' + CH; 
TextAttr:= TblColor; U r i t e l n ( '  Creating source f 
TeXtAttr:= HdrColor: 

.O uCi lL)  

f o r  p o l  

, 9 ;  

Mater: ,,UrkST); 

1 

i l e  

Assign(fo,WrkST); ' Reurite(fo); 
U r i t e ln ( fo .  'nps 40000'); 
Uri te ln( fo , 'sdef  erg=0.662 ce l=dl  x=fcel d2 y= fce l  d3 r= fce l  d4 ugt=7,87E+09'); 
Uriteln(fo.ST); Ka:= SUcc(TXtStrt[61); 
For J:= Ka t o  (Ke+12) Do Ur i t e ln ( fo ,A l lTx t t J I * ) ;  
For K:= 1 t o  3 Do Begin 

I f  K = 1 Then Ka:= 7 Else 
I f  K = 2 Then Ye:= 9 Else Ka:= 12; 
Ks:= TxtStr t tKal ;  
Ur i te ln( fo ,Al  lTx t  tKal*); 
Urite(fo,Copy(Al lTx t  tSucc(Ka)lA,l, 10)); 
For J:= 1 t o  11 Do Urite( fo,SrcSpectJ1A.Vx~Kl:5);  ( 
Ur i t e ln ( fo ) ;  
For J:= 1 t o  2*Succ(SrcSpec[lllA.Vx[Kl - Srcspec[11' 

Ka:= PredCSrcSpec [11 ̂ . s ix  [Kl ) ; 

Ur i te ln ( fo .A l  I T X t  tKa+Jl^); 
End; 

Close(f0); 
End; 

f ce l  i n f o  > 
'.VxtKI) Do 

Procedure Create-Src-Files(Strt:Byte); 
C Skips the sources before S t r t  and p r i n t s  a l l  the res t  ) 
Var Src,K,Ka : Integer; UrkST : ST19; 
Begin 

TextAttr:= Tblcolor; 
U r i t e l n ( '  Creating other source f i l es : ' ) ;  
For Src:= S t r t  t o  SpecNun Do With SrcSpectSrcl* Do Begin 

TextAttr:= HdrColor; 

I f  Src < 36 C 1-11 are the pool, 12-35 are the u a l l s ,  36-SpecNun are the r e s t  ) 
Then Begin K:= SUcC(Src-Strt); CH:= O W , ;  End 
Else Begin K:= Src-35; CH:= O O , ;  End; 

Str(K:Z.ST); 
I f  STt11 = Space Then STt11:= Zero; 
Fname:= I S - '  + CH + ST; 
ST:= F i leDr i ve  + Fname; !Arite(ST:lO); 
Assign( f 0 ,  ST); 
Ur i te ln( fo , 'nps I,nps); 
Str(cel,UrkST), ST:= 'sdef erg=D.662 c e l - '  + WrkST + I; 

UrkST:= SciZ(ugt); UrkST[11:= '='; 
UrkST:= ' ugt '  + UrkST; 
I f  vxt41 = 0 
Then Begin Ka:= 3; 

ELse Begin Ka:= 4 ;  

Ur i te ln ( fo , ' sc ' ,Vx t l l , '  ' ,T i t le , '  (',ConcAmt,08); 
For K:= 1 t o  Ye Do Begin 

Reuri te(  f 0 ) ;  

U r i  teln(fo,ST, 'x=d',Vx [I], 
End 

Ur i te ln ( fo ,ST ,Dps=d ' .Vx t l l , '  ext=d~,Vxt21,' axs=d',vxt31,' rad=d'.Vx[41,UrkST); 
End; 

Wri teln(fo,Al lTx t  t s i x  tKIl*);  
I f  spxtK1 > 0 Then Writeln(fo,AIITxttspx[K11*); 
End: 

y=d' ,Vxt21, ' z=d' ,Vx [31 ,UrkST) 

c losei fo) ;  
End; 

End; 
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Procedure PuickSort(L, R: Integer); 
C Uses the PuickSort a lgor i thm t o  so r t  the records ty c e l  ID rwnber > 
Var 

I ,  J : Integer; 
X, Y : Integer; 

Function Less(a,b:Integer) : Boolean: 
Begin 

I f  SrcSpeclal^.cel = SrcSpeclbl^.cel 
Then Less:= SrcSpec tal^.Ti t l e  < S rcSpc lb l ^ .T i t  le 
Else Less:= SrcSpectal*.cel < SrcSpeclbl^.cel 

End; 
Begin 

1:. L; 
J:= R; 
X:= SrcOrdC(L + R )  d i v  21; 
Repeat 

Yh i l e  Less(SrcOrd1ll.X) Do 
While Less(X.SrcOrdlJ1) DO 
I f  I <= J Then Begin 

Y:= SrcOrdt l l ;  
SrcOrdlIl:= SrcOrdlJI; 
SrcOrdlJ1 := Y; 
Inc(1); 
Dec(J); 

Procedure Write-Sorted; 
Var Src : Integer; 
Begin 

Quicksor t (1  ,SpecNun); 
Assign(fo,FileDrive+LstFile);  Reurite(fo); 
Yr i te ln( fo , 'Sor ted L i s t  of Sources in YE-Basin'); 
Wr i te ln( fo) ;  
For Src:= 1 t o  SpecNm Do Y i t h  SrcSpectSrcOrdlSrcll* 00 
Uriteln(fo,cel:4,Space,Effic,' ' ,T i t le) ;  

Ur i te ln( fo) ;  
U r i t e ln ( fo , ' L i s t  of  Sources by F i l e  Name'); 
U r i t e ln ( f0 ) ;  
For Src:= 1 t o  SpecNun DO U i t h  SrcSpeclSrcl^ Do Begin 

ST:= I I + Fname + n + ConcAmt + I 

ST 101 := #23; 
Yriteln(fo,Src:3,ST,Title); 
End; 

Close(fo); 
End; 

Begin 
I n i t i a l i z e ;  
Uh i l e  not  E o f ( f i )  DO Read-Parts; 
Check-Memry; 
Dunp_MCNP-Geom; 
Dunp-MCNP-NrPt; 
Get-Source-Specs; 
Dunp-MCNP Srcs; 
Read-MCNPIEf f; 
Check-Mmry; 
Create-Uater-Src; C pool uater  only - 
Create-Src-Files(l2); C a l l  o ther  sources 
Write-Sorted; 

End. 

one s w r c e  f i l e  1 - bea im ing  u i t h  source no. 

Page 93 
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MK-NEAR.BAT t o  Generate MCNP I n p u t  for Near Source Po in ts  

@Echo O f f  
: 
D: 

c rea tes  near source i n p u t  f i l e s  

i: + 
. pool water source 
i o p y  Geoml . L2tPt-NEARtS-WATER \T\HWOO 

. pool w a l l  sources 
i o r  %%f i n  ( 1  2 3 4 5 6 7 8 9) Do Copy Geoml.LZtPt-NEARtS-WO%%f \T\HWO%%f 
For %%f i n  (0  1 2 3 4 5 6 7 8 9) Do Copy Geoml.LZ+Pt-NEARtS-Wl%%f \T\HWl%%f 
For %%f i n  (0  1 2 3 4) Do Copy Geoml.L2+Pt-NEAR+S-W2%%f \T\HWZ%%f 
* remove t h e  t r a i l i n g  garbage 
For %%f i n  (0 1 2 3 4 5 6 7 8 9) Do Tr im \T\HWO%%f 
For %%f i n  (0 1 2 3 4 5 6 7 8 9) Do Tr im \T\HWl%%f 
For %%f i n  (0 1 2 3 4) Do Tr im \T\HWE%%f 
Move \T\*. C:\MCNP\NEAR 

. 
i o r  %%f i n  ( 1  2 3 4 5 6 7 9) Do Copy Geoml.XtPt-NEARtS-00%%f \T\HOO%%f 
For %%f i n  (0  1 2 3 4 5 6 8 9) Do Copy Geoml.X+Pt-NEARtS-Ol%%f \T\HOl%%f 
For %%f i n  (0  1 3 4 5 6 7 8 9) Do Copy Geoml.XtPt-NEAR+S-OZ%%f \T\H02%%f 
For %%f i n  (0  1 2 3 7 8 9) Do Copy Geoml.XtPt-NEARtS-O3%%f \T\HO3%%f 
: remove t h e  t r a i l i n g  garbage 
For %%f i n  (1 2 3 4 5 6 7 9) Do Tr im \T\HOO%%f 
For %%f i n  (0 1 2 3 4 5 6 8 9)  Do Tr im \T\HOl%%f 
For %%f i n  (0 1 3 4 5 6 7 8 9) Do T r i m  \T\HO2%%f 
For %%f i n  (0 1 2 3 7 8 9) Do Tr im \T\H03%%f 
Move \T\*. C:\MCNP\NEAR 

. 
;or %%f i n  (0  1 2 3 4 8 9) Do Copy Geoml.XtPt-NEARtS-O4%%f \T\H04%%f 
For %%f i n  (0  1 2 3 5 6) Do Copy Geoml.XtPt-NEARtS-O5%%f \T\H05%%f 
For %%f i n  (5 6 7 9) Do Copy Geoml.XtPt-NEARtS-O6%%f \T\H06%%f 
For %%f i n  (0 1 2 3 4 5 6 7) Do Copy Geoml.X+Pt-NEAR+S-O7%%f \T\H07%%f 

sources us ing  t h e  e n t i r e  g r i d  - no l a t t i c e s  

sources us ing  the  e n t i r e  g r i d  - no l a t t i c e s  

: remove t h e  t r a i l i n g  garbage 
For %%f i n  (0 1 2 3 4 8 9) Do Tr im \T\H04%%f 
For %%f i n  (0 1 2 3 5 6) Do Tr im \T\HOS%%f 
For %%f i n  
For %%f i n  
Move \T \ * .  

: sources 
For %%f i n  
For %%f i n  
For %%f i n  
\T\H%%f 

(5 6 7 9) Do’Trim \T\HO6”/,%f 
(0  1 2 3 4 5 6 7) Do Tr im \T\H07%%f 
C:\MCNP\NEAR 

us ing  t h e  e n t i r e  g r i d  - f l o o r  l a t t i c e s  
(008 017 022 034 035 
(045 046 047 054 057 
(059 060 061 062 063 

036) Do Copy Geoml.L2tPt-NEARtS-%%f \T\H%%f 
058) Do Copy Geoml.LZtPt-NEARtS-%%f \T\H%%f 
064 068) Do Copy Geoml.LZtPt-NEARtS-%%f 

: remove t h e  t r a i l i n g  garbage 
For %%f i n  (008 017 022 034 035 
For %%f i n  (045 046 047 054 057 
For %%f i n  (059 060 061 062 063 
Move \T\*. C:\MCNP\NEAR 

036) Do Tr im \T\H%%f 
058) Do Tr im \T\H%%f 
064 068) Do Tr im \T\H%%f 



HNF-SO-SNF-CAVR-002 Rev 0 Page 95 

# USER=w67656 
# @$-r mcnp-hl 
# @$-e zerr.hl 
# @$-o zout.hl 
# @$-1T 3000:OO 
# @$-lt 3000:OO 
# @$-me 
# @$ 
cd /t/'hostname' 
mkdir pdrl 
cd pdrl 
PWd 

UNIX Script File t o  Run MCNP Cases 

# Change to the /t space on the machine 
# Create directory to run in 
# Change to the directory you created 

rm hOO1.t h001.sum # Remove old files if they exist 
rcp erpag2:/home/w67656/k-pool /h001 . 
/apps/mcnp/mcnph inp=h001 outp=hOOl.t 
rm runtpe 
mv mctal h001.sum 
rcp hOO1.t erpag2:/home/w67656/k-pool/hOOl.t 
rcp h001.sum erpag2:/home/w67656/k-pool/hOOl.sum 

rm h002.t h002.sum # Remove old files if they exist 
rcp erpag2:/home/w67656/k-pool /h002 . 
/apps/mcnp/mcnph inp=h002 outp=h002. t 
rm runtpe 
mv mctal h002.sum 
rcp h002.t erpag2:/home/w67656/k-pool/hOO2.t 
rcp h002.sum erpag2:/home/w67656/k-pool/hOO2. sum 

rm h003.t h003.sum 
rcp erpag2 : /home/w67656/k-pool /h003 . 
/apps/mcnp/mcnph inp=h003 outp=h003.t 
rm runtpe 
mv mctal h003 .sum 
rcp h003. t erpag2 : /home/w67656/ k-pool /h003. t 
rcp h003 .sum erpag2:/home/w67656/k-pool /h003. sum 

# Remove old files if they exist 

rm h004.t h004.sum # Remove old files if they exist 
rcp erpag2:/home/w67656/k-pool/hOO4 . 
/apps/mcnp/mcnph inp=h004 outp=h004.t 
rm runtpe 
mv mctal h004.sum 
rcp h004. t erpag2 : /home/w67656/ k-pool /h004. t 
rcp h004.sum erpag2:/home/w67656/k-pool/hOO4.sum 

etc. 
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MCTAL Sumnary File fo r  the PVC Hot Spot Source (H071.SUM) 

mcnph 4a 04/10/97 10:19:50 2 100 752 

n t a l  1 
5 

t a l l y  5 2 

f 7 3  

KE Basin Geometry - -  Uater Level i s  16'10" - -  No La t t i ces  

nose Poin ts  Near Sources 

d 2 " 0 
S 0 
m 0 
C 0 
e 0 
t 0 

4.36342E+Ol 0.0024 4.26871E+01 0.0025 
1.85717E+Ol 0.0017 1.79580E+01 0.0017 
2.10093E+01 0.0080 2.02398E+01 0.0120 
1.09018E+01 0.0013 1.04344E+01 0.0013 
2.20447E-04 0.0433 4.39955E-06 0.0487 
1.93531E+00 0.0009 4.40914E-01 0.0009 
7.70084E+00 0.0047 1.81705E+00 0.0056 
4.34304E+Ol 0.0024 4.24855E+Ol 0.0025 
1.51123E+00 0.0005 1.34448E+00 0.0005 
1.98915E-01 0.0312 1.43469E-01 0.0380 
9.230461-02 0.0505 4.47767E-02 0.1040 
1.13218E-01 0.0457 6.77231E-02 0.0714 
1.05417E-01 0.0471 6.24378E-02 0.0738 
3.89320E-02 0.0496 7.44772E-03 0.0589 
2.666141-02 0.0753 4.643161-03 0.0985 
1.09713E-01 0.0520 5.76619E-02 0.0986 
2.05847E-01 0.0002 1.50797E-01 0.0003 
2.85914El00 0.0007 2.62552E+00 0.0008 
2.55472E-01 0.0225 1.91262E-01 0.0281 
9.82197E+00 0.0013 9.37893Ei00 0.0013 
2.10616E+02 0.0050 2.08521E+02 0.0050 
1.47202E+04 0.0414 1.47030E+04 0.0414 
1.64744E*03 0.0140 1.64157E+03 0.0140 
2.43579E+00 0.0006 2.22104Et00 0.0006 

t f c l  1 1  1 1  
100 1.63276E-01 3.02022E-02 7 

1.24526E-01 
1.84322E-01 
1.44501E+01 
3.27147E-01 
1.72811E+00 
4.30286Et01 
9.01865E-14 
9.64358E-15 
4.21358E-07 
7.35444E+OO 
1.14324E-01 
2.29603E+00 
4.46943E+01 
3.34806E+Ol 
1.99022Ei01 
1.44047E+01 
1.16276Et01 
2.10466E+00 
2.37355E+00 
1.15017Et01 
4.49600Et01 
4.32762E-01 
1.09945E-01 
8.12652E-02 
1.08961E-01 
1.09240E-01 
8.45244E-03 
1.02891E-01 
1.16962E-01 
2.06127E-01 
6.76721E-01 
1.02628Et01 
1.21023Et01 
2.38632E103 
3.70573E+03 
9.62653E+Ol 

1 
.93453E+03 

0.0363 
0.0135 
0.0016 
0.0427 

' 0.0006 
0.0023 
0.0146 
0.0624 
0.0542 
0.0257 
0.0368 
0.0006 
0.0023 
0.0023 
0.0017 
0.0015 
0.0013 
0.0009 
0.0062 
0.0027 
0.0025 
0.0003 
0.0515 
0.0529 
0.0465 
0.0464 
0.0524 
0.0449 
0.0487 
0.0002 
0.0004 
0.0013 
0.0013 
0.0221 
0.0210 
0.0037 

1 

1.92664~+01 o.ooia 
1.38657ElOl 0.0015 
1.11445E+Ol 0.0014 
4.795481-01 0.0009 
4.092341-01 0.0078 
2.22949E+00 0.0032 
4.39984E+Ol 0.0025 

1 1  

ALLTBL.PAS Sumnary File for the PVC Hot Spot Source (H071.TBL) 

KE Basin Geometry - -  Uater Level i s  16'10" - -  N O  La t t i ces  
Dose Points Near Sources 
PVC Hot S p a t  (1.0 C i )  
04/10/97 Source Points: 100 

X Y 2 Dose Rate RelErr X Comnent 

3.020E+00 
3.630E+00 
3.010E+00 
1.350E+00 
5.960E+00 
1.600E-01 

Over ELevator P i t  NU 
Over Elevator P i t  E 
Over Elevator P i t  SU 
Pump f2 Pedestal 
I X M  6'1 (G10) Chest 
I X M  #2 (K10) Chest 
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139.70 
139.70 
139.70 
15.24 
15.24 
2.54 

121.92 
121.92 
121.92 
106.68 
106.68 
106.68 
106.68 
106.68 
91.44 
91.44 
91.44 
68.58 
68.58 
15.24 
15.24 
15.24 

104.14 
134.62 
119.38 
27.94 

121.92 
213.36 
283.21 
283.21 
106.68 
106.68 
106.68 
106.68 
106.68 
119.38 
91.44 
91.44 
91.44 

304.80 
304.80 
365.76 
152.40 
152.40 
152.40 
152.40 
121.92 
121.92 
289.56 
182.88 
283.21 
252. i3 
27.94 
27.94 
91.44 
91.44 
91.44 
27.94 
12.70 
27.94 

152.40 
274.32 
259.08 
243.84 
228.60 
320.04 
320.04 

Rev 0 

4.993E+00 
3.271E-01 
2.434E - 02 
1.728E+00 
4.5271+01 
4.303E+01 
7.887E- 12 
9.019E-14 
4.9801-07 
9.644E- 15 
6.053E-11 
4.214E-07 
3.091E-03 
7.354E+00 
1.143E-01 
1.143E-01 
3.823E-07 
2.296E+00 
2.358E*00 
4.469E+Ol 
4.3638+01 
3.348E+01 
1.857E+01 
1.990E+01 
2.101E+01 
1.440E+01 
1.090E+01 

2.105E+00 
1.935E+00 
2.374E+00 
7.701E+00 

1.163E101 
2.204E-04 

1.150E+01 
4.343E+O1 
4.496E+01 
1.511E+00 
4.328E-01 
1.989E-01 
1.099E-01 
9.230E-02 
8.127E-02 
1.132E-01 
1.09OE-01 
1.054E-01 
1.092E-01 
3.893E-02 
8.452E-03 
2.666E-02 
1.029E-01 
1.097E-01 
1.170E-01 
2.058E-01 
2.061E-01 
2.859El00 
6.767E-01 
2.555E-01 
1.026E101 
9.822El00 
1.21OE+Ol 
2.106E+02 
2.386E+03 
1.472E+04 
3.706E+03 
1.647E+03 
9.627E+O1 
2.436E+00 

9. OOOE - 02 
4.270E+00 
1.238E+Ol 
6.000E-02 
2.300E-01 
2.300E-01 
1.390E+00 
1.460Et00 
6.280Ei00 
6.240E+00 
5.840E+00 
5.420Ei00 
4.790Ei00 
2.570Et00 
3.680E+00 
3.680E+00 
5.22OE+OO 
6.000E-02 
6.000E-02 
2.300E-01 
2.400E-01 
2.300E-01 
1.700E -01 
1.700E-01 
8.000E-01 
1.500E-01 
1.300E-01 
1.300E-01 
4.330E+00 
9.000E-02 
9. OOOE - 02 
6.200E-01 
4.700E-01 
2.700E-01 
2.400E-01 
2.500E- 0 1 
5.000E- 02 
3.000E-02 
3.12OE+00 
5.150E+00 
5.050E+00 
5.290Et00 
4.570Et00 
4.650E+00 
4.710E+00 
4.640Ei00 
4.960Et00 
5.240Ei00 
7.530Ei00 
4.49OEt00 
5.2OOEt00 
4.870Et00 
2.000E-02 
2.000E-02 
7.00OE-02 
4.000E-02 
2.250Et00 
1.300E-01 
1.300E-01 
1.300E-01 
5.000E-01 
2.21 O E t O O  
4.140Et00 
2.lOOEtOO 
1.400Et00 
3.700E-01 
6.000E-02 

Dr ip  Pan - P i t  End 
Dr ip  Pan - Middle 
Dr ip  Pan - Door End 
Sampler a t  Col 10.9C 
PVC i n  N Loadout 
PVC i n  N Loadout - E 
SF North Ua l l  
SF Northwest Corner 
SF Uest Uall 
Pipe Along I X  Box - #3 
Pipe Along I X  Box 
Pipe Along I X  Box - #2 
Pipe Along I X  Box 
Pipe Along I X  Box - #1 
Between HX/ChiLler - N 
Betwen HX/ChiILer - S 
E Side HX 
NU F i l t e r  Media 
NU F i l t e r  Uedia a t . l f t  
N Loadout Entry  - P i t  
N Loadout Entry  
N Loadout Entry  - Pool 
SF Pipes, lower E 
SF Pipes, upper E 
SF Pipes. Louer u 
Beam a t  Col 138 
Colum 13D 
Col 130 - Above Head 
9.5' W Ovrhd - SE 
9.5' U Ovrhd - SE 
S Loadout Riser 
Pipe Along N Load, U 
Pipe Along N Load, Mid 
Elbou - N Loadout - N 
Elbou - N Load - Outer 
Elbou - N Load - Inner 
5 Wall Col  12.2 
S Ua l l  Col 9.5 
S Wall Col 7.7 
E 10' NS Middle 
E 10' NS N Piece 
E 10' NS S Piece %3 2'  
View P i t  Riser #1 
View P i t  Riser #2 
Vieu P i t  Riser #3 
Vieu P i t  Risers - 1 f t  
Bypass Loop - Inner 
Bypass Loop - East 
Bypass Loop - Above 
Valve - S End C h i l l e r  
Punp Overhead 
Punp 111 Riser 
Pump #1 Knee 
Pump #2 Knee 
N Wall Valve a t  Col 12 
N Wall Valve a t  Col 10 
N Wall Valve a t  Col 8 
S F  Puny, Knee 
S F  Pump Knee 
SF Pump 
PVC Pipe Riser - NL 
PVC Pipe - U Elbow 
PVC Hot Spot - Contact 
PVC Hot Spot - 6 i n  
PVC Hot Spot - 1 f t  
PVC Pipe - 6 f t  
PVC Pipe - S Elbou 
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ALLTBL.PAS Software L is t ing  
Program Convert-MCTAL; 
C Author: Paul D. Rittmann, PhD CHP 

Purpose: Reads a l l  t he  MCNPH input f i l e s  and MCTAL sumnary f i l e s ,  then 
arranges the MCNPH output i n t o  a usable table, and u r i t e s  a 
binary f i l e s  u i t h  the source in format ion and detector  po ints .  
Also produces t e x t  f i l e s  f o r  spreadsheet input, and various 
t e x t  f i l e s  (geometry, detector  pa in t  t i t l e s ,  source t i t l e s ) .  

Input: The MCNPH input f i l e s  i n  the user input subdirectory. 
) 

Uses C r t ,  DOS; 

Const Space = I; Zero = , O n ;  Bslash = 
Ntop = 40;  C nunber o f  highest DR ind ices > 
PtMax = 90; 
SrcMax = 200; C n d e r  o f  d i s t i n c t  rad ia t i on  sources ) 

SrcF i l e  = '-S.BIN'; SsFi le  = '.SS'; P t F i l e  = '-P.BIN'; 
FileC = '.Go; Fi leP = '.PI; F i l e s  = '.S'; FiLeD = ' . D o ;  
MCTALext = #.SUM'; 
IntChar : Array[O..151 of Char = '0123456789ABCDEF'; 

Str79 = String1791; 
S t r l 9  = St r ingt l91;  
S t r l S  = St r ingt l51;  
PtPtr  = *PtDetaType; 
PtDataType = Record C 100 bytes ) 

C nunber of near source dose ra te  po ints  ) 

C These are the filename extensions. The f i l e  names used f o r  the sunnaries 
i s  the same as the subdi rectory  name. > 

C extension cha rac te r i s t i c  of MCTAL surmary f i l e s  ) 

Type 

DeT i t l e  : Str79; C Location desc r ip t i on  1 
QA,Totl, 
X.Y.2 : Single; C X .Y .2  coordinates ) 
End; 

C measured readings (mR/h) and computed sum (mrem/h) ) 

DRarrsy = Array[l..PtHaxl of Single; C 360 bytes ) 
SrcPtr = 3rcDataType; 
SrcDataType = Record C 160+32+720+80+8 = 1000 bytes ) 

SrcID, 
GeomSt : Str79; C t i t l e  of  g e m t r y  file 1 
Fi le lD, C uhich input f i l e  
Uni ts  : Str l5 ;  C o r i g i n a l  amount u n i t s  ) 
NearDR, C near source dose rates f a r  Amt=l ) 
RelErr : DRarray; C r e l a t i v e  e r ro r  i n  NearDR 1 
TopN : Array[l..Ntopl o f  Integer; C ind ices t o  highest NearDR values 1 
nps : Longlnt; C nunber of  source p a r t i c l e s  used ) 
Conc : Single; C o r i g i n a l  concentration used i n  the MCNP run ) 
End; 

MCfile 

SuMi r ,  C sub i i rec to ry  u i t h  i n p l t  8 s u m r y  f i l e s  ) 
OutFile, C used f o r  output sunnary f i l e  names 
InF i l e ,  C MCNPH input f i l e  ) 
SunFile : Str l5;  C MCTAL f i l e  ) 
T i t l e l .T i t l e2 .T i t l e3 ,  C g e m t r y ,  dose points  and source t i t l e  l i nes  ) 
Runlnfo : Str79; 
H t S t r  : Str ingtSl ;  

C t i t l e  o f  S O U P C ~  ) 

Var 
: Array[l..2001 of St r l9 ;  C names of MCNPH input f i l e  (XXX) ,  and 

MCTAL sumnary f i l e  (XXX.SUM) ) 
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fg,fp. fs.fd. 
f i,fstun : Text; 
Nsrc, C nMber of  sources = nmber of input 
Src,Pt, 
NPts. 
Ks.Ns : Integer; 
xg.yg. 
PtData : Array[l..Ptrnaxl of PtPtr; 
SrcData : Array[ ( .  .SrcMaxl of  SrcPtr; 
F i r s t  : Boolean; 
SScoI : Array[l..PtMaxl of StringL21; 
LineStr : Stringl891; 

C coordinates of  detector  po in t  

Function Sci3( r:Single ) : Str79; 
C Returns an 11 character s t r i n g  u i t h  r i n  the format ' 1.234E+041 ) 
V 8 r  ST : Str ingt l21;  
Begin 

S t r ( r : l Z , S T ) ;  
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Delete(ST.9,Z); 
Sci3:= ' ' + ST; 

End; 

Funct ion Sci4( r:Single ) : S t r 7 9 ;  
( Returns an 11 character s t r i n g  u i t h  r i n  the format a 1.2345E+041 ) 
Var ST : Str ingt l31:  
Begin 

Str(r:13,ST); 
Delete(ST.10.2); 
Sci4:= n + ST; 

End; 

Procedure Shou-Hou(Msg : Str ing);  
Begin 

I f  MsgtOl > 1M Then Begin ( e r r o r  message f i r s t  > 
TextAttr:= LightMagenta; Ur i te ln ;  
U r i  teln(Msg); 
End; 

TextAttr:. Uhite; Ur i te ln ;  
Urite('ALLTBL.EXE'); TeXtAttr:= Lightcyan; 
U r i t e l n ( '  - converts e l l  MCNP input and MCTAL sumar ies  i n t o  readable tables. ' ) ;  
U r i t e l n ( '  by Paul D. Rittmann, PhD CHP 13-Feb-97'); 
TextAttr:= LightGreen; Ur i te ln ;  
Ur i te ln(1Execut ion requires both a subdirectory name and the f i r s t  characters ' ) ;  
Ur i te ln (8  
U r i t e l n ( '  
Ur i te ln ( 'F0r  exanple, ALLTBL NEAR H HU w i l l  look f o r  HOOO H O O l  etc.  and'); 
U r i t e l n ( '  HUOO HUOl etc.  i n  the  NEAR subdirectory.'); 
TextAttr:= Lightcyan; Ur i te ln ;  
u r i t e l n ( ' T h e  dose r a t e  s m r y  tables are w r i t t e n  t o  the .TBL f i les . ' ) ;  
U r i t e l n ( ' T i t l e s  used i n  each MCNPH run are l i s t e d  in ',FileG,', ',FileP,', and 8,Fi leS,b. ' ) ;  
u r i t e l n ( ' B i n a r y  f i l e s  have source ( ' ,SrcFi le, ' )  and detector ( ' ,PtFi le, ' )  information.'); 
Hal t ;  

o f  the input f i l e  names on the comand l i n e .  
assuned t o  be sequent ia l  nunbers.'); 

Other characters are') ;  

End; 

Procedure Make-lnput-File-List(Fstr:String); 
( Looks f o r  input f i l e s  4 characters long uhich begin u i t h  Fstr .  ) 
Var UrkName : Str l9;  f x  : Text; 

N,Lng,MaxNun,GrpCount : Integer; 
Begin 

Lng:= LengthcFstr); Ur i te ln ;  
For N:= 1 t o  Lng Do Fstr tNl := Upcase(FstrtN1); 
FStr:= Fs t r  + '000'; Fstr[Ol:= #J+; 
If Lng = 1 Then MaxNun:= 999 E lse  MaxNum:= 99; 
GrDCOunt:= 0: 
Repeat 

F s t r t 4 l  := IntCharIGrpCount mod 101; 
i f  GrpCount > 9 Then Fstr t31:= IntChart(GrpCount d i v  I O )  mod 101; 
I f  GrpCount > 99 Then Fstr tZl := IntChartGrpCount d i v  1001; 
lnFi le:= S u M i r  + Fstr; 
Assign(fx,lnFile); (SI-) Reset(fx); G I + )  
I f  IDReSult = 0 

I nc(Nsrc); M c f i  IetNsrcl  := Fstr; 
UrkName:= I n F i l e  + MCTALext; 
Assign(fx,UrkName); (SI-) Resetcfx); GI+> 
i f  IOReSuIt > 0 Then 

Close( f x )  ; 
End 

I f  GrpCount > 0 Then Exi t ;  
End; 

Then Begin CLose(fx); 

Shou-Hou('Oops! The f i l e  '+UrkName+' could not be located! I); 

Else Begin 

Ur i te (Fs t r , '  I); 

Inc(GrpCount); 
U n t i l  CrpCount = MaxNum; 

End; 

Procedure I n i t i a l i z e ;  
Var L,K : Integer; 
Begin 

1ex tAt t r : i  Uhite; CLrScr; Ur i te ln ;  
Uriteln('ALLTBL by Paul D. Rittmann, PhD CHP'); 

{ read the  command Line subdirectory name 
SUM i r : = ParamSt r( 1 ) ; 
For K:= 1 t o  L Do SuMir[Kl := UpCase(SuMirtK1); 
I f  S u M i r t L I  0 Bslash Then SuMir:= S u M i r  + Bslash: 

Ur i te ln ;  

L := Length( SuM i r ) ; 
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TeXtAttr:= Yellou; Writeln('Using ' ,suMir ) ;  
Out F i  le:= Copy(SuMi r, 1 ,Pred(Length(SubDi r) ) ); 
For K:= 1 t o  89 DO LineStrlK1:- #196; 

NSrc:= 0; TextAttr:= Lightcyan: 
For K:= 2 t o  ParamCount Do Make_lnput_File-List(ParamStr(K)); 
Writeln; 
TextAttr:= Yellow; Writeln('Fi1eCount: ,,Nsrc); 
U r i t e ln ;  

Assign(fg,OutFilwFileC); ReUriteCfg); C geometry t i t l e s  > 
Wr i te ln (  fg, ' T i t l e s  of the Ceanetr ies ' ); 
Writeln(fg); 
Writeln(fg,' # F i l e  T i t l e  o f  G e m t r y  Block'); 
LineStrtOl:. #72; Writeln(fg,LineStr); 
Assign(fp.OutFile+FileP); Reurite(fp); C detector  po in t  t i t l e s  > 
Wr i te ln ( fp , 'T i t l es  of the Detector Points ' ) ;  
Wr i te ln( fp) ;  
Wr i te ln( fp . '  # F i l e  T i t l e  o f  Detector Block'); 
Ur i te ln( fp ,L ineStr ) ;  
Assign(fs,OutFile+FiLeS); R e u r i w f s ) ;  C source I D  t i t l e s  1 
Wri te ln( fs , 'T i t les  o f  the Radiat ion Sources'); 
Writeln(fs1; 
Writeln(fs,' I F i l e  nps Or ig  Conc Source Location'); 
Writeln(fs,LineStr); 

For K:= 1 t o  PtMax Do Begin 

C prepare the l i s t  of input f i l e s  t o  process ) 

C open tex t  sunnary f i l e s  1 

Uri te lncfg) ;  

u r i t e ln ( fp1 ;  

U r i t e ln ( f s ) ;  

C create the spreadsheet c o l m  ID l e t t e r s  ) 

SScollKl:= I. 

SScol tK1 121 := CAr(65+(Pred(K) mod 26)); 
I f  K > 26 Then SScoltK1111:= Chr(64+(Pred(K) d i v  26)); 
End; 

SScollPtMaxl:= ' ); 

End; 

Procedure Read MCNPH Values. 
C Reads the t w o  inpuT f i les 'and matches them. > 
Var I,J,a,Err : Integer; Zcoord : Single; 

Procedure Write-Source-Item(Var f : Text); 
C Writes one l i n e  (L ine l )  t o  the speci f ied tex t  f i l e  I 
Begin 

End; 
Procedure Show T i  tles(Hdr:Str79); 
C Displays t i t i e  l i nes  i n  L ine l  and LineS on the screen 1 
Var Lng : Integer; 
Begin 

Uh i l e  L i n e I t l I  = Space DO Delete(Linel.1.1); 
While Linest11 = Space Do Delete(LineS.l.1); 
Lng:= LengthcLineS); Whi l e  LineStLngl = Space Do Dec(Lng); 
LineS[OI:= Chr(Lng); 
I f  L ine l  o LineS Then Begin TextAttr:= LightMagenta; 

Writeln; Wr i te ( '  ***>>> ',Hdr,' Don"t Match!!! '); 
End; 

ReadSun,More : Boolean; 
L ine l  ,Lines : String; 

Writeln(f,Src:3,8 1 ,MCf i  Ie lSrcI .  I ' .L ine l ) ;  

End; 
Procedure Get Coord(Var Strt:Integer; Var NeuVal:Single; 
C Reads a rea r  n u h e r  i n  L ine l  beginning a t  S t r t .  

Msg:Str79). 
I f  the s t r i n g  t o  ;ea1 con- 

vers ion i s  v a l i d  then NewVal i s  the number, and S t r t  i s  a t  the f i r s t  blank. 
Otherwise, Show-How i s  c a l l e d  u i t h  the Msg s t r i ng .  

While L i n e l l S t r t l  = Space DO IncCStrt); C s t a r t  o f  X-coordinate 1 
Fini:= Succ(Strt); 
While L i n e l l F i n i l  0 Space Do Inc(F in i ) ;  C end o f  number > 
Va I (Copy(L i ne1 , S t r t  , F ini -S t r t ) ,  NewVa I, E rr ); 
If E r r  > 0 then Show-Hou('lnvalid '+MSg+': '+Copy(Linel,Strt,Fini-Strt)); 
St r t :=  Fini; 

) 
Var Fini : Integer; 
Begin 

End; 
Procedure Cet-The-lnfo(lndx:Integer); 
C Reads a s ing le  dose r a t e  and r e l a t i v e  e r r o r  from the MCTAL f i l e  1 
Var Tnp : Single: Found : Boolean; Ka,Kb : Integer; 
Begin 

With PtData[lndxl^ Do Begin 
C read the MCNPH dose r a t e  a t  t h i s  po in t  1 
I f  Readsum Then Begin Readln(fsun,LineS); B : =  3; End 

Readsun:= not  Readsun; 
E lse a:= 4 3 ;  
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Val(Copy(LineS.a.11 ),Tnp,Err); 
If E r r  > 0 Then Shou-Hou('lnvalid MCNPH Dose Rate: n+Copy(LineS,a,ll)); 
With SrcData[Srcl* Do Begin 

NearDR[Indx]:= Tmp; C add dose r a t e  t o  SrcData record > 
Ka:= 0; 
Repeat InccKa); 

U n t i l  Found or  (Ka = Ntop); 
I f  Found Then Begin 

For Kb:= Ntop dounto SucccKa) DO TopN[Kbl:= TopN[Pred(Kb)l; 
TopNtKal:= Indx; 

C i n s e r t  i n  the TopN s o r t i n g  ar ray  > 

Found:= (Trip > NearDR[TopN[Kall); 

End; 
End; 

C read the MCNPH r e l a t i v e  e r r o r  > a:= a + 13; 
Val (Zero+Copy( L i neS, a,  5 ) ,  Tnp,  Err); 
If E r r  > 0 Then Shou-Hou('lnvalid MCNPH Re la t i ve  Error: '+Copy(LineS,a,5)); 
SrcData[Srcl^.RelErr[lndxl:= 100.O"Tnp; 
End; 

End; 
Procedure Get-nps; 
Var K : Integer; 
Begin 

Delete(LineI.1.5); 
Runlnfo:. Runlnfo + ' Source Points: I + L ine l ;  
While L i n e I [ l I  = Space Do Delete(Linel.1.1); C remove leading blanks > 
K:= Length(Line1); While LinelLK1 = Space Do Dec(K); 
L i n e l  LO1 := Chr(K); Val(LineI,SrcData[Srcl*.nps,K); 

End; 
Procedure F i rs t -F i le ;  
C I n i t i a l i z e s  the PtData ar ray  using the f i r s t  input f i l e  > 
Var N : Integer; 
Begin 

N:= 0; F i rs t :=  false; 
Repeat c loop over dose po in ts  i n  the input f i l e  ) 

Readln(f i ,Linel);  More:= Copy(Linel.l.5) = # ;  

I f  Copy(Linel.1.4) = ' f5:p'  Then More:= true; 
I f  More Then Begin 

Inc(N); Neu(PtDataLN1); 
With PtData[NI* Do Begin 

F i  1 lChar(DeTitle,SizeOf(DeTit le),Space); 
QA:= 0; Totl := 0; X:= 0; Y:= 0; Z:= 0; 

C s to re  the t i t l e  of t h i s  detector po int  > 
I : =  Pos('S',Linel); Inc(1); U h i l e  L i n e l l l l  = Space 00 Inc(1); 
J:= Length(Line1); Uh i le  L i n e l [ J I  = Space Do Dec(J); 
DeTit le:= Copy(LineI,I,Succ(J-I)); 

J:= LengthcDeTitle); 
U h i l e  DeTi t le [J I  <> Space Do Dec(J); 
Val(Copy(DeTitle,Succ(J),4),QA,Err); 
I f  E r r  > 0 then Shou-Hou('Invalid measured DR: '+DeTit le); 
While D e T i t l e t J I  = Space Do Oec(J); 
D e l i  t le[Ol:= ChrCJ); 

I : =  6; 
Get-Coord(l,X,'X-coordinate'); 
Get-Coord(l,Y,'Y-coordinate'); 
Get-Coord(1 .Z. lZ-coordinate' ); 
End; 

U n t i l  not More; 
Npts:.: N; 

I f  Capy(Linel.1.3) = 'nps' Then Get-nps; 

c f i n d  the measured dose r a t e  a t  t h i s  po int ,  mR/h 1 

C f i n d  the coordinates of t h i s  detector po int  

Get-The-Info(N); 
End; 

C read the n d e r  o f  po in ts  > 
End; 
Procedure Later-Files; 
Var N : Integer; 
Begin 

For N:= 1 t o  Npts Do Get-The-Info(N); 
c read the nunber of po in ts  > 
Repeat Readln(fi.Line1); 
U n t i l  Copy(Linel.l.3) = 'nps'; 
Get-nps; 

End; 
Begin C Read-MCNPH-Values > 

lnFi  le:= S u m i r  + MCf i IetSrc l ;  
SunFile:= I n F i l e  + MCTALent; Assign(fsun,Sumfile); ReSet(fSun); 

Assigncf i, lnFi le) ;  Resetcf i ); 
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Neu(SrcDatalSrc1); 
With SrcDatalSrcl^ Do Begin 

Fil lChar(SrclD, SireOf(Src1D). Space); 
F i  llChar(GeonSt,SireOf(GeonSt),Space); 
FillChar(FilelD,SizeOf(FilelD),Space); F i  LelD:= M C f i  LelSrcl;  
F i  L LChar(Uni ts ,  Si reOf (Uni ts), Space); 
Fil lChar(NearDR,Sir~f(NearDR),  0); 
FillChar(RelErr,SiZeOf(RelErr), 0); 
For I : =  1 t o  Ntop Do TopNlII:= PtMax; 
Conc:= 0; nps:= 0; 
End; 

TextAt t r : i  Yellou; Write('Pr0cessing ' , InFi le . '  and ',SunFile,'. I); 

Readln(fi,Linel); C input f i Le  t i t l e  > 
Readln(fsun,Runlnfo); Delete(Runlnfo.l.18); Delete(Runlnfo.P.40); 
Readlnc fsun, Lines); 
Shou-T i t les( 'Main T i t  Les' ); 
SrcDatalSrcl '.GeomSt:= T i  t l e l ;  Write_Source-ltem(fg); 

C read detector  t i t l e  Line > 
Repeat Readln(f i ,Line1 1; 
U n t i l  Copy(Linel.l.3) = ' fc5';  
Delete(Linel,1,5); 
For I:= 1 t o  3 Do Readln(fsun); Read(fsm,LineS); 
Shou-Titles('Detector T i t l es ' ) ;  TitLe2:= L ine l ;  

Repeat Readln(fsun,LineS); 
U n t i l  Copy(LineS.1.4) = 'va ls ' ;  
Readsun:. true; 
I f  F i r s t  Then F i r s t -F i l e  

C read the source c o m n t  Line ) 
Repeat Readlncf i ,Line1 ); 
U n t i l  Copy(Linel.1.2) = 'sc' ;  
Delete(LineI,1,5); 
While Line1111 = Space Do Delete(Linel.1.1); 
J:= Length(Line1); While L ine l l J1  = Space DO Dec(J); 

C locate the u n i t s  f o r  the o r i g i n a l  a c t i v i t y  concentration > 
I:= PredCJ); T i t le3: -  Linel;  
If L i n e l [ I I  = ' 2 '  Then L i n e l l l l : =  '"; 
While Line1111 0 Space Do Dec(1); 
With SrcData[SrcI* Do Begin 

C read run t i t l e  Lines > 

T i t i e l : =  Linel;  

C read and s to re  the MCNPH dose ra tes > Wri te-source-1 temcfp); 

E lse Later-Files; 

Units:= Copy(Linel,Succ(l),Pred(J-l)); 
I f  Units111 = 'u' Then Un i t s t l l : =  I##;  

End; 
C find the o r i g i n a l  amount o f  the a c t i v i t y  concentration ) 

Dec(1); J:= I ;  
While ( L i n e l l J l  0 ' ( ' 1  and (L ine I l J I  o Space) Do Dec(J); 
V a l  (Copy(Line1 .Succ( J ) , I - J),SrcData 1Srcl ".Cone, Err): 
If Er r  > 0 then Shou-Hou('lnvalid o r i g i n a l  conc: '+L ine l ) ;  
Dec(J); 
While L ine lLJI  = Space Do Dec(J); 
If L ine I l J1  = ,;# Then LinellJI:. I ) ' ;  

With SrcDatatSrcl^ Do Begin 
SrcID:= Copy(Linel.1.J); 
Str(nps:6,Linel); Str(Conc:J:O.LineS); 
Linel:= L ine l  + LineS + Space + Uni ts  + a '; L ine l lOl := #19; 
Line]:= L ine l  + SrclD:  
End; 

W r i  te-Source-1 tm( fs ) ;  
CLose(fi); CLose(fswn); 

End; 

Procedure Write-Table; 
C Creates and u r i t e s  output tables. ) 
Var J : Integer; F i l eNaw : Str7P; 
Reain --_ . < open output f i l e s  > 

FileNaw:= InFiLe + '.TBLI; 
Assign(f i , F i  IeNeme); Reuritecf i ); 
TextAttr:. Lightcyan; Wr i te ln ( 'Wr i t i ng  ',FiLeName); 
w r i t e ln ( f i ,T i t l e l ) ;  U r i t e ln ( f i .T i t l e2 ) ;  w r i t e ln ( f i .T i t l e3 ) ;  
wr i te ln( f i ,Runlnfo) ;  U r i t e l n ( f i ) ;  
Wr i te ln ( f i , '  X Y 2 Dose Rate RelErr X Comment'); 
Wr i te ln ( f i , '  1 ) ;  

W r i t e l n ( f i . '  '); 

For J:= 1 t o  Npts Do With PtData lJ l^  DO With SrcData[Srcl^ Do 
U r i  t e ln ( f  i ,X:P:2,Y:P:2,Z:9:2,Sci3(NearDR 1Jl ,SciS(RelErrtJl), ' I ,Del i  t l e ) ;  

Close(f i 1; 
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End; 

Procedure Dq-Extra-F i  Les; 
C Creates the two b ina ry  f i l es .  

Var f p t  : F i l e  o f  PtDataType; K,R,Nt : Integer; 

Procedure Dunp-Block(A,B:Integer); 
Var Ka,Kb : Integer; 
Begin 

Addi t ional  t ex t  f i l e s  are a lso output. 
Fpt has the detector  information. Fsrc has the Source information. 1 

f s r c  : F i l e  o f  SrcDstaType; UrkSt : Str ing;  

U r i t e ln ( f s ) ;  
For Ka:= 1 t o  Src Do wi th  SrcDatatKal* Do Begin 

Str(Ka:J.WrkSt); WrkSt:= UrkSt + Space; 
For Kb:= A t o  B Do UrkSt:= WrkSt + Sci4cNearDRrKbl); 
Uriteln(fs,UrkSt); 
End; 

End; 
Begin 

LineStr[Ol:= #72; 
ur i te lnc f g, L i nest r ) ; Close( f g) ; 
ur i te ln( fp ,L ineStr ) ;  Close(fp); 
Ur i te ln( fs ,L ineStr ) ;  Close(fs); 
TextAttr:. White; Writeln; 
Writeln(Src,' r ad ia t i on  sources were used. Source t i t l e s :  I, 

Assign(fsrc.0utFi le+SrcFi Le); Reuri tecfsrc) ;  
f o r  R:= 1 t o  Nsrc Do Write(fsrc.SrcDatatR1'); 
Close(fsrc); 
Writeln(Npts,' detector  po in ts  were used. Detector t i t l e s :  I, 

Assign(fpt,OutFile+PtFile);  Rewr i te( fp t  ); 
f o r  R:= 1 t o  Npts Do Urite(fpt,PtDatatRI*); 
Close(fpt); 
TextAttr:= Yellow; 
Writeln('Generating a L i s t  o f  detectors: 8,0UtFile+FileD); 
Assign(fd,Dutf i le+Fi L e o ) ;  Reurite(fd); 
Wr i te ln( fd , 'L is t  o f  Detectors w i th  Spreadsheet C o l m  ID,); 
Uri te lncfd) ;  L ineStr tOl  := #58; 
Ur i te ln ( fd , 'Co l  Xcoord Ycoord Zcoord mR/h Detector Location'); 

Ur i te ln( fd ,L ineStr ) ;  UrkSt:= * # ;  

For R:= 1 t o  Npts Do With PtData[RI* Do 
Writeln(fd,SScol[R1,X:9:2.Y:8:2,2:8:2,QA:6:0,' ' ,DeTitle); 

Ur i t e l  n( fd, L i neStr ) ; C Lose( fd)  ; 
Ur i te ln( 'Generat ing a l i s t  o f  usefu l  spreadsheet information: ',SsFile); 
Assign( f E, OutF i le+SsF i I e); 
Wr i te ln ( f s , ' L i s t  o f  Dose Rates frm Each Source'); 
K:= -19; R:= 0; 
Repeat 

OutFile+FileS,' Data: ',Outfi le+SrcfiLe); 

DutFi le+Fi IeP, I Data: ,OutFi le+PtFi le) ;  

C AA 1234.56 1234.56 1234.56 100 12345678901234567890123 1 

Reuritecfs); 

Inc(K.20); Inc(R.20); 
I f  R > Npts Then R:= Npts; 
Dwnp-Block(K,R); 

U n t i l  R = Npts; 
I f  Npts > 20 Then Nt:= 20 
Writelncfs); U r i t e ln ( f s ) ;  
V r i t e ln ( f s , ' L i s t  of Main Targets (highest ' . N t , ' )  f o r  Each Source'); 
U r i t e ln ( f s ) ;  
f o r  R:= 1 t o  Nsrc Do w i th  SrcDatatRI' Do Begin 

Else Nt:= Npts; 

Str(R:3,UrkSt); WrkSt:= UrkSt + Space; 
For K:= 1 t o  Nt Do UrkSt:= UrkSt+' 
Writeln(fs,UrkSt); 
End; 

'+SScol[TopN[KIl; 

CLose(fs); 
End; 

Begin 
I f  PerarnCount < 2 
I n i t i a l i z e ;  
F i r s t :=  true; 
For Src:= 1 t o  Nsrc Do Begin 

Then Show-Hou("); 

Read-MCNPH-Values; 
Write-Table; 
End; 

Dw-Extra-F i les;  
End.  

Page 104 
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Appendix G. Program to Convert MCTAL Files for the Grid into Binary 
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Program Convert-MCTAL; 
C Author: Paul D. Rittmann, PhD CHP 

Purpose: Reads the MCNPH input  f i l e  and MCTAL s m a r y  f i l e  and arranges 
the WCWPH output t o  match the standard gr id .  
s to red  i n  the b inary  f i l e .  
f i l e  con ta in  the  X and Y coordinates of the gr id .  
MCNPH input  f i l e ,  MCTAL s m r y  output f i l e ,  b inary  f i l e .  
C m n d  l i n e  p a r a n t e r s  are the names of the input f i l e s .  
There are 4 b inary  f i l e s ,  KNEE & CHST a t  2 depths. 
Text f i l e  wi th  WCWPH dose rates i n  the standard g r i d  order (.2D), 
t e x t  f i l e  s u i t a b l e  f o r  import i n t o  a spreadsheet (transposed), 
the updated b inary  f i l e .  

Dose ra tes are 
The f i r s t  tu0 records of the b inary  

Input: 

Output: 

) 

Uses C r t ,  DOS; 

Const Space = I .  Zero = '0 ' ;  Colon = I:,; Bslash = #\I; 

Xmax = 20; 
Ymax = 56; 
MCTALext = 8.SUM'; 

StdGrid = Arraytl..Xmax,l..Ymaxl of Single; C 4480 bytes ) 
Str79 = StringL791; 
S t r l 9  = S t r ing t l91 ;  
S t r l 5  = StringEl51; 
DRrec = Record 

T i t l e  : Str79; 
Fi leN : Str l5 ;  
DR : StdGrid; 
End; 

C n&r of pa in ts  i n  the NS d i r e c t i o n  1 
C nMber o f  pa in ts  i n  the EU d i r e c t i o n  > 

C extension c h a r a c t e r i s t i c  of MCTAL s m r y  f i l e s  ) 

Type 

C 4576 bytes per record > 

Va r 
MCfi le 

MCshrt : Array[l..2001 of Str l5; C MCfi le u i thaut  path information > 
BinFiLe, 
T i t l e l , T i t l e 2 , T i t l e 3 ,  
Runlnfo : Str79; 
H t S t r  : StringC51; 
Fi lecount, 
F : Integer; 
f b  : F i l e  o f  DRrec; C b inary  f i l e  > 
xg.Yg. 
DR,RE : StdGrid; C Dose Rate and Re la t i ve  Error from MCNPH 1 
OneRec : DRrec; 
Hdrl.Hdr2 : String; 

: Array[l..2001 of Str l9; C names of MCNPH input f i l e  (XXX), and 
MCTAL sumnary f i l e  (XXX.SUM) ) 

C name of b inary  f i l e  (KNEE1, KNEE2, C H S T I ,  o r  CHST2) ) 

C coordinates of detector po int  ) 

Procedure Show-How(Msg : String); 
Begin 

I f  Msg[Ol > If0 Then Begin C e r r o r  message f i r s t  ) 
TextAttr:= Lightmagenta; Ur i te ln ;  
Uriteln(Msg); 
End; 

TeXtAttr:= Uhite; U r i t e l n ;  
Urite('BlNCALl.EXE'); TextAttr:= Lightcyan; 
U r i t e l n ( '  - Converts one or  more MCTAL output sumnary f i l e s . ' ) ;  
U r i t e l n ( '  by Paul D. Rittmann, PhD CHP A p r i l  21, 1997'); 
TeXtAttr:= LightGreen; Ur i te ln ;  
Uriteln(lComnand l i n e  should have the b inary  f i l e  name fol lowed by one,); 
! d r i t e l n ( ' o r  more input f i l e  names. If the number i s  omitted, then a l l * ) ;  
U r i t e l n ( ' i n p u t  & MCTAL f i l e s  wi th  that  name u i l L  be processed.'); 
U r i  teln; 
U r i t e l n ( ' B i n a r y  f i l e s  are e i t h e r  KNEEn or CHSTn. uhere n i s  the depth'); 
U r i t e l n ( '  
U r i t e l n ( ' 0 u t p u t  f i l e s  are .2D u i t h  standard gr id ,  ,200 far  spreadsheet'); 
U r i t e l n ( '  
Halt; 

of the water i n  the pool (1=16"10" and 2=17"2")'); 

i n p r t  (transposed), and an updated binary f i l e . , ) ;  

End; 
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... 
Readiib,OneRec); Xg:= 0neRec.DR; 
Read(fb,OneRec); Yg:= 0neRec.DR; 
End; 

End 

Read(fb,OneRec); Xg:= 0neRec.DR; 
Read(fb,OneRec); Yg:= 0neRec.DR; 
End; 

Else Begin 

loca ted ! ' )  
End 

Procedure Make-lnplt-File-List; 
[ Reads the  c m n d  l i n e  and prepares a L i s t  of f i l e  names t o  use > 
Var UrkNane, CrpN : Str l9;  MoreFiles : Boolean; 

N,K,Lng,Grp€ount : Integer; 
Procedure Ver i fy-Fi  les(FLg: Integer); 
C Looks f o r  UrkNam. If UrkNane and UrkName.SUM are found then 

Fi lecount i s  incremented and MCfi lerFi leCount l := VrkName. 
Otherwise what happens depends on Flg. 
u i t h  an e r r o r  message. Otheruise MoreFiles i s  made false.  > 

Var f x  : Text; 
Begin 

Assign(fx,UrkName); ( $ 1 - I  Resetcfx); < $ I + >  
I f  IOResult > 0 Then Begin 

If FLg-0 the program ends 

I f  F i g  = 0 Then Show-Hou('Oops! The f i l e  ,+UrkName+' could not be loca ted ! ' )  

End; 
E lse  Begin MoreFiles:; false; E x i t  End 

Inc(FileC0unt); 
MCfile[FileCountl:= UrkName; 
CLose(fx); 
UrkName:= UrkNane + MCTALext; 
Assign(fx,UrkName); ($1-I Reset(fx); ( $ I + )  
I f  IOResult > 0 Then Begin 

I f  F l g  = 0 Then Show-How('Oops! The f i l e  8+UrkName+' could not be 
E lse  Begin MareFiles:= false; Dec(FileC0unt); E x i t  

End; 
Closecfx); 

Fig:= Lng; 
U h i l e  (UrkName[Flgl 0 Bslash) and (UrkNametFLgl <> Colon) and (F lg  > 0) Do Dec(Flg); 
I f  F l g  = 0 Then MCshrt[FiLeCountl:= MCfiLetFiLeCountl 

C s to re  the s imple f i l e  name without path informat ion 

ELse MCshrttFileCowt1:- Copy(MCfile[FileCountl,Succ(Flg),15); 
End; 
Begin 

BinFi  le:= ParamStr(1); 
For K:= 1 t o  Length(BinFile) Do BinFiletKI:. UpCase(BinFiletK1); 

Assign(fb,BinFile); G I - )  Reset(fb); ( $ I + )  
I f  IOReSult > 0 Then Begin 

C f i n d  b inary  f i l e  and read the  X & Y coordinates ) 

K:= Pos( I. ,BinFi le); 
I f  K = 0 Then BinFile:; BinFiLe + '.BINa 

Assign(fb,BinFile); ($1-I Resetcfb); ( $ I + >  
I f  IOReSult > D Then Begin 

E lse  BinFile:= Copy(BinFile.1.K) + 'BIN'; 

Rewrite(fb); 
With OneRec DO Begin 

Title:. 'These are  the  X Coordinates f o r  the data i n  t h i s  f i l e .  
FileN:= 'X-CWRD 
FillChar(DR,SizeOf(StdCrii),O); 
End; 

Urite(fb,OneRec); 
OneRec.Title:= 'These are the  Y coordinates for the data i n  t h i s  f i l e .  
OneRec.FileN:= 'Y-CWRD 
Urite(fb,OneRec); 
F i  1 lChar(Xg,SizeOf (StdCrld),O); 
F i  LlChar(Yg,SizeOf(StdCrid),O); 
End 

Elqe Rrmin 
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C assemble the L i s t  o f  input f i l e s  ) 
Filecount:= 0; 
For N:= 2 t o  Paramount Do Begin 

UrkName:= ParamStr(N); Lng:= Length(UrkName); 
For K:= 1 t o  Lng Do UrkName[Kl:= UpCase(UrkName[Kl); 
I f  UrkNamtLngl = ' . I  Then Begin 

Delete(UrkNerne.Lng.1); Dec(Lng); 
End; 

E lse Begin C loop unt i l  no mare f i l e s  ) 
I f  UrkName[Succ(K)l = 'U '  Then Grpcount:; -1  

Else GrpC0unt:- 0; 
MoreFiles:= true; 
While MoreFiLes Do Begin 

K:= Pos(Bslash,UrkNane); 
If (UrkName[Lngl ' A ' )  and ((Lng-K) > 2) Then Verify-Files(0) C check 

Inc(GrpCount); Str(GrpCount:2,trpN); 
I f  GrpCount < 10 Then GrpN[lI:= # O n ;  
UrkName:= Copy(UrkName,l,Lng) + GrpN; 
Verify-Fi les(9); 
End; 

End; 
End; 

U r i  te ln ;  
TextAttr:= White; Uriteln('BINCAL1 w i l l  process the f i l e s  l i s t e d  below: 
TextAttr:= Yellou; Ur i te ln ( 'B ine ry  F i le :  ,,BinFile); 
TextAttr:= Lightcyan; 

If UhereX , 61 Then Ur i te ln ;  
TextAttr:. Yellow; Uriteln('Fi1eCount: ' ,Filecount): 
Ur i te ln ;  

For N:= 1 to Fi lecount  Do Urite(Copy(MCfile[NI+' I, 1.20)); 

End; 

Procedure I n i t i a l i z e ;  
Var J : Integer; UrkStr : Str l9 ;  
Begin 

Hdrl:= I A'; UrkStr:= I I; 

For J:= 2 t o  26 Do Begin 
UrkStr[51:= Chr(J+64); 
Hdrl:. Hdrl + UrkStr; 
End; 

UrkStrt41:= Chr((Pred(J) d i v  26)+64); 
UrkStr[51:= Chr(Succ(Pred(J) rnad 26)+64); 
Hdr2:= Hdr2 + UrkStr; 
End; 

C header l i n e  w i th  spreadsheet c o l u m  I D  ) 

Hdr2:= I s ;  

For J:= 27 t o  Ymax Do Begin 

End; 

Procedure Read-MCNPH-Values; 
C Reads the tu0 input f i l e s  and matches them. 1 
Var I,J,Err,a,Xc,Yc : Integer; 

Xcoord,Ycoord,Zcoord : Single; 
ReadSum.NeedZ,More : Boolean; f i , f s  : Text ;  
Line1,LineS : String; Xs,Ys : StringL21; 

Procedure Show-TitLes(Hdr:Str79): 
C Displays t i t l e  l i n e s  i n  Line1 and Lines on the screen ) 
Var Lng : Integer; 

,MCTALext. 

one f i l e  ) 

1 ) ;  

Ur i te ln ;  
End: 
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Procedure Get-Coord(Var Strt : Integer; Var NeuVal,OldVal:Single; 
C Reads a r e a l  nunber i n  L ineI  beg i rn ing  a t  S t r t .  I f  the s t r i n g  t o  r e a l  con- 

vers ion  i s  v a l i d  then NeuVal i s  the nunber, and S t r t  i s  a t  the f i r s t  blank. 
Otheruise Shou HOU i s  c a l l e d  u i t h  the Msa st r ing.  I f  OldVal i s  greater than 
zero the balues-are compared and d i f fe rences  reported. OldVal:= NeuVal ) 

Msg:Str79); 

Var F i n i  : Integer; 
Begin 

Uh i le  L i n e l l S t r t ]  = Space Do I n c ( s t r t ) ;  C s t a r t  of X-coordinate > 
Fini:= SucccStrt); 
Uh i le  L i n e l L F i n i l  0 Space Do Inc(F in i ) ;  
Val(Copy(Line1 , S t r t ,  Fini-Strt),NeuVal,Err); 
I f  E r r  > 0 then Shou-Hou('1nvalid '+Msg+': '+Copy(Linel,Strt,Fini-Strt)); 
S t r t : =  F in i ;  
I f  (OldVal D 0) and (Abs(0ldVal-NewVal) > 0.001'NeuVal) Then 

OldVsl:= NeuVal; 

C end of number ) 

Ur i te ln ( 'Poss ib le  g r i d  ',Msg,' e r r o r  a t  (',Xc,Yc.') Neu:',NeuVal:8:2,' Old:',OldVal:8:2); 

End; 
Begin 

F i  l lChar(DR,SizeOf(DR) ,O) ;  FillChar(RE,SireOf(DR),O); 
Assign(f i ,MCf i LetFI ); Resetcf i) ;  
Assign(fs,MCfiletFl+MCTALext); Resetcfs); 

C read run t i t l e  Lines > 
Readln(fi.Line1); C input  f i l e  t i t l e  ) 
Readln(fs,RunInfo); Delete(Runlnfo.l.18); oelete(Runlnfo.9.40); 
Readln(fs,LineS); 
Shou-Titles('Main T i t l e s ' ) ;  T i t l e l : =  LineI; 
U r i t e l n ( '  MCNPH run began on o,Runlnfo); wr i te ln ;  

C read detector t i t l e  l i n e  > 
Repeat Readlncf i ,Line1 ); 
U n t i l  Copy(Linel.1.3) = ' fc5 ' ;  
Oelete(Linel, l ,5); 
For I : =  1 t o  3 Do Readlncfs); Read(fs,LineS); 
Shou-Tit les( 'Detector T i t l e s ' ) ;  T i t le2 : -  Linel;  

Repeat 
U n t i l  Copy(LineS,1,4) = 'vals' ;  
Readsum:= true; Need2:= true; 
Repeat 

C read and s tore  the MCNPH dose rates ) 
Readln( f s, L i neS); 

C Loop over dose po in ts  i n  the input f i l e  ) 
Readln(fi.Line1); More:= Copy(Linel.l.5) = ' ,; 
I f  Copy(Linel.1.4) = l f5:p'  Then More:= true; 
I f  More Then Begin 

C f i n d  the coordinates o f  the detector po int  > 
I : =  Pos('$' ,Linel);  LineI:= L ineI  + Space; 
Inc(1); Uh i le  Line1111 = Space Do Inc(l); 
Ys:= L i n e l t l l ;  Inc(1); Xs:= 
I f  L i n e l r I I  > ' 9 '  Then Ys:= Ys + Line1111 

I n c ( l ) ;  
U h i l e  Line1111 <> Space Do Begin 

Val(Xs,Xc,Err); I f  E r r  , 0 Then Shou-How('lnvalid NS index: '+xs); 
Yc:= Ord(Ysl l1) - 64; 
I f  Length(Ys) > 1 Then Yc:= Yc*26 + Ord(Ysl21) - 64;  

I : =  6 ;  
Get-Coord(I,Xcoord,XglXc,Ycl,'X-caordinate~); 
Get~Coord( l ,Ycoord,YglXc,Ycl ,"f -coordinate ' ) ;  
I f  Need2 Then Begin 

Xcoord:. 0; 
Cet~Coord(l,Zcoord,Xcoord,'Z-coordinate'); 
I f  Zcoord > 100 Then H t S t r : =  'Chest' E l s e  H t S t r : =  'Knee'; 
NeedZ:= false; 
End; 

Else Xs:= L i n e l  [I]; 

Xs:= Xs + L i n e l L l l ;  Inc(1); End; 

C read the X and Y coordinates of the detector pa int  ) 

C read the MCNPH dose r a t e  ) 
I f  Readsun Then Begin Readln(fs,LineS); a:= 3; End 

Readsum:= not Readsun; 
Val(Copy(LineS,a,ll),DR[Xc,Ycl,Err); 
I f  Err > 0 Then Shou-Hou('lnvalid MCNPH O w e  Rate: 4+Copy(LineS,a,11)); 

Val (Zero*Copy(Lines,a,S).RE tXc,Ycl ,Err); 
I f  E r r  > 0 Then Shou-Hou('lnvalid MCNPH Re la t i ve  Error:  '+Copy(LineS,a,S)); 
RE [Xc, Ycl : = lOO.O*RE [Xc, Ycl ; 
End; 

U n t i l  not More; 

Else a:= 43; 

C read the MCNPH r e l a t i v e  e r r o r  > a:= a + 13; 
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Readln(fs,LineS); 
I f  Copy(LineS.1.3) <> ' t f c '  Then 

If Copy(Linel.l.3) = 'nps' Then Begin Delete(Linel.1.5); 

Shou-Hou('Inprt f i l e  done but sumnary f i l e  no t ! ! ' ) ;  

Runlnfo:= RunInfo + ' Source Points: a + L ine l :  

C read the n w h r  of po in ts  and the  source camnent l i n e  1 

End; 
Repeat Readln(f i ,Line1 ); 
U n t i l  Copy(Linel.l.2) = 'sc'; 
Delete(Linel,1,5); 
wh i le  LinelE11 = Space Do DeLete(Linel.1.1); Ti t le3:-  L inel ;  
Closecfi); Close(fs); 

End; 

Procedure Urite-Array; 
< Creates and wr i tes  output tables. > 
Var I , J  : Integer; UrkStr  : StringL91; 

Procedure D w p  Table(1D:Integer); 
C Writes a 2 dimensional a r ray  t o  the  .2D f i l e .  

Var p,q : Integer; 
Begin 

FileName : Str79; f 0 , f S  : Text; 

10=1,2,3,4 means arrays fo r  DR,RE,Xg,Yg 

I f  ID = 1 

1 

Then Begin Ur i te ln( fo.Ti t le1);  Ur i te ln ( fo .T i t le2) ;  
Ur i te ln( fo.Ti tLe3);  Uriteln(fo,Runlnfo); End Else 

Then Uriteln(fo,'MCNPH Rela t ive  Er rors  (percent) - -  '+HtStr+* Level ' )  Else 

Then Ur i te ln ( fo . 'Detec tor  X-coordinate (cm)') Else 

I f  ID = 2 

If ID = 3 

If ID = 4 

Y r i t e l n l f n , .  
Then Ur i te ln ( fo , 'Detec tor  Y-coordinate (cm)'); 

.. . . . - . . . . . - , , 
U r i t e l n ( f o , ' U e s t ~ , S p c e : 4 6 , ~ N o r t h ' , S p a c e : 4 6 , ~ E a ~ t ~ ) ;  
U r i  te ln( fo.Hdr1 ,Hdr2); 
FOP 0:'. 1 t o  Ymax Do Begin 

-.. 10 Begin 
Then UrkStr:= n 

E l se  Beain 

For q:= 1 t o  Ymar Y 
I f  DR[p,ql = 0.0 

I f  ID -=  1 Then Begin 
I f  DR[p,ql 1.0 Then Str(DR[p,ql:5:2,UrkStr) 

End E lse  

If RE[p,q] < 1.0 Then Str(RE[p,ql:5:1,UrkStr) 

E n d  E lse  

End E lse  

End; 

Urite(fo,UrkStr); 
End; 

ELse Str(DR [p,ql :5: 1 ,UrkStr); 

If ID = 2 Then Begin 

E lse  Str(RE [p.ql :5 : 0,UrkSt r ); 

I f  ID = 3 Then Begin Str(Xg[p,ql:5:O,UrkStr); 

I f  ID = 4 Then Begin Str(Yg[p,q1:5:O,UrkStr); 

End; 

Ur i te ln ( f0 ) ;  
End; 

Ur i te ln ( f0 ) ;  Ur i te ln ( f0 ) ;  
End; 
Procedure Duq-SSfmt; 
C Wri tes the  dose r a t e  t a b l e  transposed fo r  input t o  a spreadsheet 1 
Var p,q : Integer; LongST : Str ing;  
Begin 

Assign(fs, F i  LeNamZero); Reuri te ( fs ) ;  
U r i  te ln( fs.Ti tLe1);  
U r i t e l N f s ) ;  
For q:= 1 t o  Ymax DO Begin 

LongST:= ' I ;  

For p:= 1 t o  Xmax Do Begin 
I f  DR[p,ql = 0.0 Then UrkStr:= a 0.0 

ELse Begin 
I f  DR[p,ql < 1.0 Then Str(DR[p,ql:7:4,UrkStr) 

E lse  Str(DR[p,ql:7:3,UrkStr); 
End; 

LongST:= LongST + UrkStr; 
End; 

Uriteln(fs,LongST); 
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End; 
Ur i te ln( fs .T i t le2) ;  U r i t e ln ( f s .T i t l e3 ) ;  
Uriteln(fs,'MCNPH Dose Rates (mrem/h) a t  ' + H t S t r + '  Level - -  Run on 8,Runlnfo); 
Close(fs); 

End; 
Begin 

C open output f i l e s  > 
FileName:= MCf i le tF l  + '.2D'; 
Assign(fo, F i  LeName); Reurite(fo); 
Dunp_Table(l); 
Dw-SSfmt; 
Dunp-Table(2); 
Dunp-Table(3); 
Dunp-Tsble(4); 
Close(fo); 

End; 

Procedure Dump-Binary; 
Vsr N : Longlnt; Found : Boolean; 
Begin 

TextAttr:= LightGreen; UriteLn('Updating * , B i n f i l e , '  u i t h  ',MCshrttFI); 
Resetcfb); 
Repeat Read(fb,OneRec); 

U n t i I  Eofcfb) o r  Fowd; 
If Found Then Seek(fb,Pred(FilePos(fb))); 
U i t h  OneRec Do Begin 

F i  I ICharcTi t le,SizeDf(Ti tle),Space); 
F i I ICharC F i 1 eN, S i  ZeOf ( F  i IeN 1, Space); 
T i t l e :=  T i t le3;  FileN:= MCshrttFI; 
End; 

OneRec.DR:= DR; 
Urite(fb,OneRec); 
U r i t e ln ;  

Found:. 0neRec.FiLeN = MCshrttF1; 

End; 

Begin 
I f  Parawount < 2 Then Shou-Hou("); 
Make-Input-File-list; 
I n i t i a l i z e ;  
For F:= 1 t o  FiLeCount Do Begin 

Read-MCNPH-Values; 
Urite-Array; 
Dump-Binary; 
End; 

TextAttr:= Lightcyan; 
Reset(fb); 
U i t h  OneRec Do Begin 

Ur i te ln( 'Updat ing Xg 8 Yg'); 

F i  l lChar(Tit le,SizeOf(TitLe),Space); 
T i t l e :=  T i t l e l ;  FileN:= 'X-CWRD 
End; 

OneRec.DR:= X I ;  Urite(fb,OneRec); 
U i t h  OneRec DO Begin 

F i  LLChar(Ti t le,SizeOf(Ti tle),Space); 
T i t l e :=  T i t le2;  FileN:= 'Y-COORD 
="A. 
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.,,", 
OneRec.DR:= Yg; Urite(fb,OneRec); 
Close(fb); 
TextAttr:. Uhite; Ur i te ln ;  
Ur i te ln( 'Run Cwnpleted! # ) ;  

End .  
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Appendix H. Program to Compute Weighted Total Dose Rates 
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Program Spreadsheet-Substitute; 
C Author: Paul D. Rittmann, PhD CHP 

Purpose: Reads i n i t i a l  concentrations and the dose r a t e  b inary f i l e s  
and provides a uay t o  f ine- tune the m o m t s  by manual adjustment 
of concentrations o r  l i nea r  least  squares f i t s .  

Input: SWRCE.INI - i n i t i a l  c c n c e n t r a t i m  in each s w r c e  region. 
SWRCE.CH - path t o  b ina ry  f i l e s ,  colv m i t s  8 source nens .  
CHSTl.BIN 8 KNEEl.BIN u i t h  the MCNP dose rates ( ca l i b ra t i on ) .  
CHST2.BIN 8 KNEE2.BIN u i t h  the MCNP dose rates (stage 2). 
9CREST.BIN 8 PKNEE.BIN u i t h  the  measured dose rates. 
SSS-xx.D has the 2D f i l e s  of t o t a l  dose ra tes 
SSS-xx.S has the correspmding s w r c e  cmen tka t i ons ,  
SSS-xx.R has the graphics fo r  each s w r c e  shouing i t s  f r a c t i o n a l  

con t r i bu t i on  t o  the t o t a l  dose r a t e  a t  a point. 
SSS-xx.1 has the major source contr ibutors  to each po in t  using 

characters f o w d  i n  SWRCE.CH 
SSS-xx.2 has the necessary spreadsheet format f o r  the t o t a l  

Output: 

> 
Uses C r t ,  DOS, U t i l i t y ;  

Const Version = 'SSS Version 1.5 A p r i l  30, 1997'; 
Knee = true; 
Y a t r l 7  = true; 

Chst = false; 
Uatr16 = false; 
Levels1 : ArraytChst..Kneel of ST7 = ('Chest','Knee'); 
Xmax = 20; 
Ymax = 56; 
MaxProduct = Xmax*Ymax; C t o t a l  W r  of ar ray pos i t i ons  > 
SrcPool = 25; C nurber o f  uater  8 u a l l  swrces  > 
SrcOthr = 26; C index t o  the f i r s t  non-pool s w r c e  > 
srcnax = 102; C n h r  of  d i s t i n c t  rad ia t i on  sources > 
SrcMpl = SrcMaxil; C nurber o f  c o l m s  i n  the augmented matr ix  > 
S d l k  = 6; C n h r  of records l w p d  topether t o  reduce d i sk  access > 
Sumax = SrcMax d i v  S m l k ;  C wnhr of sum 1 
SortMax = 9; C nurber of highest con t r i bu to rs  t o  each dose po in t  > 
Eps = 1.OE-7;C matr ix  i s  s ingular  i f  the largest  po ten t i a l  p i vo t  < Eps 1 
DRmin = 0.001; C t he  m i n i m  dose r a t e  shorn on 2D p l o t s  > 
SrcCharFile = 'SWRCE.CH'; 
S r c I n i t F i l e  = 'SWRCE.IYI'; C f i l e  u i t h  the  de fau l t  best guesses ) 
RPTf i le  
MCNPfile: ArraytYatrl6..Uatrl7,thst..Kmel of ST9 = 

Depths1 : ArraytUatrl6..Uatrl7l o f  STP = ( '  (16"lO") ' (17 '~2" )  8 ) .  

StdFileName = 'SSS-';C f i l e  extension w i l l  vary: D=2D p l o i ,  R=Individuai Ratios, 

ConcUnits : Array[l..51 o f  ST7 = ('&Ci/L ', 'pCi/mls,'Ci/rd ','Rci/m 0 , I C i  a ) ;  
ConcColor : Ar ray t l .  .51 o f  Byte = (Lightcyan, Cyan, 
Spectrum : ArraytO..l71 of  Byte = 

C W r  of po in ts  i n  the NS d i r e c t i o n  > 
C nurber of po in ts  i n  the EY d i r e c t i o n  ) 

C f i l e  u i t h  characters representing each source 1 

: ArraytChst..Kneel of  S T l O  = ('9CHEST.BIN','9KWEE.BIN~); 

(('CHSTl.B1N','KNEEl.BIN'),('CHST2.BIN1.'KNEE2.BIN')); 

S=Source Ammts ,  T=Main Contributors, Z=SS input ) 

LightRed, LightCreen, Green ); 

(black, blue, blue, darkgray, cyan, green magenta broun red 
l ightb lue,  l ightgray,  l ightgreen, lightmagenta: 1ightcyan:yellou. i ightr;d,uhite, 
uh i te+bl ink) ;  

Roff : ArraytChst..Kneel of Byte = (4.27); 
Cpos : Array[O..21 of Byte = (1.28.54); 
MaxPg = 8; SglPg = 7; MREpa = 6; GrCPg = 5; GrRPg = 4 ;  DatPg I 3; 
DataT i t l e  : Arraytfalse..true,l..DatPgl of 5766 = ( 
( '  There must be an e r ro r  here soneuhere!!', 

( 'Concentrations fo r  Ca l i b ra t i on  Dose Rates I ,  

'Rat ios - -  Ca l i b ra t i on  t o  Stage 1 Trans i t ion ' ,  
'Ratios - -  Stege 1 t o  Stage 2 T rans i t i on  I), 

'Concentrations f o r  Stage 1 Dose Rates I ,  

'Concentrations f o r  Stage 2 Dose Rates I)); 

HelpCnt = 35; HelpSkip : Set of  Byte = t6.8.18.271; 
HelpLines : Arraytl..HelpCntl o f  5766 = ( 

'SSS a l l ous  you t o  ad just  the a c t i v i t y  i n  any o f  the main' 
I r a d i a t i o n  sources and then see the ef fect  that  t h i s  has &#, 
' the  combined t o t a l  dose rate. You can a l so  t r y  l i nea r  least ' ,  
'squares f i t t i n g  t o  c a l i b r a t e  the MCNP nodel.', 
'SSS then BIIOUS ca lcu la t i on  of  Stage 1 8 Stage 2 dose rates.', 

'There are 8 pages: 
' ( t e x t  mode) screens of dose rates.', 

'The fo l l ou ing  key c m n d s  are enabled (both parts): ', ' A l t - X  = e x i t  the SSS.EXE program ( re tu rn  t o  DOS)' 
n Cursor keys = move the cursor around the screen',' 
n PgUp,PgDn = move betueen pages', 
I F1 = d isp lays t h i s  he lp screen', 

3 data en t r y  screens and 5 graphica l l ,  
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I P2 = create f i l e s  u i t h  source f r a c t i o n s  B rankingk, ' 
u 

B F9 = c-te Ca l ib ra t ion  dose rates b cnpar isons ' ,  
n 

'The f o l l o u i n g  key comnands are enabled (source l i s t s  only):', 
a F3 i res to re  o r i g i n a l  value frm '+Src ln i tF i le+ '  (a l I=Al t -F3) ' .  
I F4 = res tore  l a s t  g r i d  conc (Al t -F4 does a l l ) l ,  
I F5 = m a r k / u m r k  source f o r  least  squares f i t t i n g ' ,  
I F6 =mark  group of sources back t o  the nearest FS', 
I Alt-FS,Alt-F6 = mark or  m r k  a l l  sources', 
I F7 = toggle d isp lay  of concentrat ion or  f r a c t i o n s ' ,  ' l a b  = change co lums on screen'. 
I Home,End = j q  t o  the top  or  b o t t m  o f  the l i s t ' ,  

IThe f o l k w i n g  key cornnerds are enabled (graphical d isp lay  only):', 
I 1,2,3,0 = uhich g r i d  t o  display: RPT, MCYP, ra t ios,  Sources', 
I 

u 

I F5 = msrk/unnark a rou o f  p i n t s  for  least  square f i t t i n g ' ,  
n F6 = m a r k / u m r k  the  uhole g r i d  f o r  least square f i t t i n g ' ,  
n Alt-F4,-F5,-F6 = markltmnark every 2, 3, or  4 po ints ' ,  
I Tab = change from chest t o  knee on screen ( B  LLSP fit)', 
I Hane,End = j q  t o  the top  o r  b o t t m  of the g r i d ' ) ;  

< used i n  the graphical displays > 

Sh i f t -F2  = Sam as F2 f o r  Stage 1 B Stage 2 cases', 
F8 = do least  squares f i t  on marked sources B points ' ,  

F10 = c-te Stage 1 B Stage 2 dose rates',  

Space = m a r k / u m r k  an ind iv idual  g r i d  locat ion f o r  LLSq f i t t i n g ' ,  
F4 = mark/unnark a c o l m  o f  po in ts  f o r  least  square f i t t i n g ' .  

CursCH = #4; 
G r f C H  : Array[O..18] of Char = I====----- +++++****I; 

T y p e  < these are used f o r  X B I coordinates and dose ra tes > 
StdCrid = Array[l..Xmax,l..Ymaxl o f  Single; C 4480 Wtes > 
StdPtr = *StdGrid; 
StdPtr2 = Array[Chst..Kneel of StdPtr; 

< these are used f o r  indices t o  various sources > 
StdCridByte = Array[l..Xmax,l..Ymaxl of Byte; < I120 bytes > 
StdPtrByte = 9 tdCr idByte ;  
StdPtrByte2 = Array[Chst..Kneel of StdPtrbyte; 

DRptr = 'DRrec; 
DRrec = Record 

C data as found i n  the b inary  f i l e s  > 
< 4576 bytes per record > 

T i t l e  : ST79; 
Fi leN : ST15; 
DR : Stdcrid; 
E d ;  

DRfiLeType = F i l e  o f  DRrec; 
< c o l l e c t i o n  of information about the current s w r c e s  > 
SrcRec = Record 

Yaw? : ST66; C t i t l e  of t h i s  source reg ion  > 
Un i t lD  : Integer;< uhich u n i t s  f o r  the concentrat ion > 
OrigC,OrigF, 
CridC,CridF, 
Conc, 
FaCn 

C o r i g i n a l  concentrat ion or  factor  read f r m  S r c l n i t F i l e  > 
C concentrat ion or  f a c t o r  used i n  the previous g r i d  p l o t  > 
< cur ren t  concentrat ion t o  be used for  next c a l c u l a t i o n  > 

: ArrayCl..DatPgl of Single; C scale factors  f o r  next c a l c u l a t i o n  > 
< a r ray  element 1 = C a l i b r a t i o n  values (Fct r  i s  always 1.000) 

ar ray  element 2 = Stage 1 values (Fct r  i s  r a t i o  of Stage 1 t o  Ca l ib ra t ion)  
a r ray  element 3 = Stage 2 values (Fct r  i s  r a t i o  of Stage 2 t o  Stage 1) > 

DoSrc : ArrayCl. .DatPgl o f  Boolean;< i d e n t i f i e s  non-zero sources > 
FlTsrc : Boolean;< sources marked f o r  LLS4 f i t t i n g  > 
End; < these are used i n  the s inp le  character graphic d isp lays  > 

ScrCharType = Record < screen d isp lay  a t  m p i n t  > 
Achar : Char; 
Acolor : Byte; 
End; 

WholeCrid = Array[l..Xmax,l..Vmaxl of ScrCharType; 
GridRec = Record 

GrdNam : ST79; < t i t l e  o f  the g r i d  > 
GrfPlot : wholeerid; < contents o f  the g r i d  > 
End; < these are used for  the l i n e a r  least  squares f i t t i n g  > 

C these are used f o r  quick rewr i tes  on the n-r en t ry  screens > 
VectPtr = ^SimultVector; 
SimultVector = Array[l . .SrcMpll  o f  Double; C 824 bytes 1 

ScreenBlk = Array[l..40001 of Integer; 
ScreenPtr = 'XcreenBlk; 

C used uhen so lv ing  sinultsneous equations > 

Var 
OneSrc, < data f o r  one r a d i a t i o n  source, chest B knee > 
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RelErr. C nod i f fed  r e l a t i v e  e r r o r  between WCNP and RPT data > 
RPTdata, C measured dose rates, nWh > 
SunTotal, C t o t a l  dose r a t e  frm MCNPH > 
S u n T O t S l ,  C t o t a l  dose r a t e  f o r  Stage 1 > 
SunTotS2 : StdPtrZ; C t o t a l  dose r a t e  f o r  Stage 2 > 
xg,Yg : StdPtr; C coordinates of detector po int  > 
SUM : Array[l..Sumaxl of StdPtr2; C suns of 4 StdGrids > 
NewSunB : Array[l..Sumaxl of Boolean; C f l a g  sum needing updates > 
OneRec : DRrec; 
f b  : Array[Chst..Kneel o f  DRfileType; C b inary  f i l e s  > 
SortDR : Array[l..SortMaxl o f  StdPtr2; C major cont r ibu tors  > 
Sort lD : Array[I. .SortMa~I of StdPtrByte2;C source indices > 
SortNun, < how many sources are i n  the sor ted  index array, Sort lD > 
Fi leIndx, [ uhich nunber t o  use on next wtput f i l e  > 
Ma. C d e r  o f  sources selected f o r  LLSP; r w s  i n  augmented n e t r i x  > 
Napl, C Napl=Na+l > 
NunPt, [ nunber of v a l i d  g r i d  po in ts  selected f o r  c a l c u l a t i o n  > 
UhchPg,Wsv,C which page t o  shou: O=Calib src; l=Stg l  src; 2=Stg2 src; 

ROW, Col, Rsave,Csave, 
Isrc,Imax,lsave, 1 x . l ~ .  
Nsrc.Nsp1 : Integer; 
Src ln fo  : Arraytl..Srcnaxl o f  SrcRec; C source c r n e n t r a t i o n s  > 
SrcChar : Array[O..SrcMaxl o f  Char;{ characters t o  represent each source > 
Ratios1 : Array[O..181 of ST15; C ranges f o r  each co lo r  > 
Ratiocolor: Array[O..181 of Byte; C co lo rs  f o r  d isp lay  of r a t i o s  > 
Rat i  OH i , C f o r  d isp lay  of r a t i o s  > 
DRhigh : Array[O..181 o f  Single; C used i n  d isp lay  o f  dose rates > 
HighST : Arrey[O..l61 of 5719; C shows high dose r a t e  c u t o f f s  > 
ROWID : Array[l..SrcMaxl of ST3;C integers for  the rou d isp lay  > 
CollD : ArrayLl. .Ynexl of ST3; C spreadsheet colurn headings > 
Hdrl.Hdr2 : String; C spreadsheet header co lums > 
InScreen : Array[l..DatPgl of ScreenPtr; C data e n t r y  screens 1 
Gr idT i t le ,  C co lo r  of t i t l e  l i n e s  on P l o t  pages > 
FITBkgrd : Byte; 
Shounore, 
RecMnputeCal, 
RecwnputeStg, 
Depthl, C t r u e  i f  poo l  depth i s  16'10" > 
DoFit, 
DoStatsCal, 
DoStatsStg, 
Countsrc, 
CountPt, 
BothGrd. 
Lower,Lsave, 
SuitchPage : Boolean; C s igna ls  time t o  move > 
ReDoConc, 
PressToCalc, 
ShowC : Array[l..DatPgl of Boolean; C shou concentrat ions or  f r a c t i o n s  > 
FlTpoint : Array[l..Xmax,l..Ynexl of Bwlean; 
GricData : Array[GrRPg..WaxPg,Chst..Kneel of GridRec; 
A : ArrayCl..SrcWaxl o f  VectPtr;C the augmented c o e f f i c i e n t  mat r ix  > 
FlTorder : ArrayCl..Srcnpll of Integer;( order o f  var iab le  source conc > 
FITRelErr, 
TotRelErr : Array[Chst..Kneel of Single; C SM of r e l a t i v e  e r ro rs  > 
F i l m r i v e  : ST19; C DOS path where the f i l e s  are found ( i n  SrcCharFile) > 
S r c T i t l e l ,  
SrcTitLe2 : $766; C t i t l e  Lines from SWRCE.IN1 > 

3=RPT gr f ;  4-MCNP grf; 5=WRE grf; 6=Stg 1 grf;  7=Stg 2 g r f  > 

< t r u e  i f  there i s  sanething on the c m n d  l i n e  > 
C ca lcu la te  t o t a l  dose rates and p l o t s  - c a l i b r a t i o n  > 
C ca lcu la te  t o t a l  dose rates and p l o t s  - stage 1 8 2 > 
C time t o  do the LLSP f i t  > 
C w r i t e  the r a t i o s  & ranking f i l e  - -  c a l i b r a t i o n  case > 
C w r i t e  the r a t i o s  & ranking f i l e  - -  stages 1 & 2 > 
c s igna ls  need t o  count nunber of selected sources 1 
C s igna ls  need t o  c w n t  nunber of v a l i d  g r i d  po in ts  > 
C update FlTpoint i n f o  on both gr ids > 
C which g r i d  the cursor i s  i n  > 
C need t o  d isp lay  neu source amunts > 
C d isp lay  the need t o  reconpute dose rates > 

C sun of r e l a t i v e  e r ro rs  a t  chosen po in ts  on ly  > 

Procedure New-Screen; 
C Clears the screen and places the d i s t i n c t i v e  header on the top  l i n e  > 
Begin 

TextAttr:= white; ClrScr: 
TextAttr:= HelpTit le; C l r E O l ;  Write(Space,Version); 
TextAttr:= HelpText; Wsg(78~-Length(Author),l,Author); 
ClrMsg(1.50, 
I A1tY:Exit F1:Help F2:Ratios F8:LLSP F9:Calibration DR Fl0:Stage 182 
TextAttr:= TblColor; GotoYY(1.2); ScnLine:= 2; 

End; 

Procedure Pause-To-Look; 
Begin 
If ShoMore Then Begin 

TextAttr:= HiColor; 
Press_Any_Yey(3+ScnLine); 
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End; 
E n d ;  

Procedure No-Fi Le(Msng:ST79); 
C stops program u i t h  an e r r o r  ressage 1 
Begin 

TextAttr:. ErrColor: Inc(ScnLine.2); 
Msg(6,Scntine,~Oops! 
Halt; 

The f i l e  '+Msng+' c w l d  mat be Located!'); 

End; 

Procedure Check-Free_Menory(VarST:STl9); < terminates execution i f  there i s  Less than 2*StdGrd ava i lab le  1 
Begin 

Inc(ScnLine); 
I f  Max lve i l  < 2*SizeOf(StdGrid) Then Begin 

TeXtAttr:= ErrColor; Inc(ScnLine); GotoXY(6,ScnLine); 
Yr i te ln ( tNot  enough Renory l e f t :  ',MexAvail,' bytes');  
Halt; End; 

GotoXY(6,ScnLine); TeXtAttr:= HdrColor; 
Y r i  te(  'Af t e r  ,VarST,Mex*vai L :8, ' bytes' ); 

End; 

Procedure Sui tchpss ignsc  L v l  :Boolean); 
Begin 

Close(fblLvl1); 
Assign(fbtLvl1 , F i  LeOrive+MCNPf i Le Depth1 ,Lv l l  ); 
Reset( f b tLv l  I 1; 
Add-L i ne( I Now using '+F i leDr ive+MCNPf i l e  [Depth1 , L v l l  ) ; 

End; 

f i  : Text; 
Procedure I n i t i a l i z e ;  
Var L,K : Integer; YrkST : ST19; 
Procedure Open-MCNP-Bi n( L v l  :Boolean) ; 
c read the MCNP dose r a t e  f i l e  1 
var I : Integer; 
Procedure Check_Binary(STR:ST799); 
Begin 

Assign( f b tLv l 1 , STR ) ; 
If IOResult > 0 Then No-File(STR); 
Add-Line('Found the b inary  f i l e  '+STR); 

Check~Binary(FileOrive+MCNPfiletYatrl7,Lvll~; 
Check-Binary(FileDrive+MCNPfiletYatrl6,LVll); C defaul t  i s  16'10" leve l  1 
If L v l  Then Begin 

Read(fb[Lvll,OneRec); Xg":= MeRec.DR; 
Read(fbtLvl1,MeRec); Yo*:= DneRecJR; 

{SI*> Reset ( f b [ L v l l )  ; ($1 +> 

End! 
Begin 

End; 
C zero the SmTotaL and SUM arrays 1 

For I : =  1 t o  S d a x  Do FillChar(SurBtI,Lvll~,SizeOf(StdGrid),O); 
F i  I IChar(SmTotal tLvllA,SizeOf(StdGr~d),O); 
F i  L LChar(SunTotS1 L v l l  *,SizeOf(Stdtrrd),O); 
F i  I lChar(SumTotS2 tLvllA,SizeOf(StdGrid),O); 

End; 
Procedure Full-Screen(Uhch:lnteger); 
Var J,Line : Integer; Tnp : Single; 
Procedure Write-Source(N,Lng:Integer); 
Begin 

With SrclnfotJ+N*lmaxl Do Begin 
I f  ShouCtYhchl Then Tnp:= Conctwhchl Else Tnp:= FaCntYhchl; 
TextAttr:= Hicolor; Msg(Cp0s tN1 ,Line,PedNMStrO(Tnp)); 
TextAttr:= ConcColortUnitlO1: Yrite(Copy(Nare,l,Lng)); 
End; 

E d !  
Begin 

TextMode(C~O+Font8x8); New-Screen; 
TextAttr:= TblColor; Msg(2.2, 'Page'+RouIDtWhchI); Msg(72,Z. 'Pege'+RoulD [Yhchl); 
TextAttr:= Yhi re; 
For J:= 1 t o  Imax 00 Begin 

Center-Msg(3,DataTi t l e  tShouC [Uhchl ,Yhchl); 
Line:. J + 3; 

Urite-Source(O,lP); Write-Source(l.18); Yrite~Source(2.18); 
End! 

TextAttr:= HelpTit le: ClrMsg(l,lraax+4, ' Colors r e f e r  t o  these concent ra t im uni ts :  ('+RoulDtNercl+' Sources)'); 
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For J:= 1 t o  5 Do Begin 

TextAttr:= HelpTit le; ClrMsg(l,lmax+6, 
o F3:Restore Or ig ina l  Value F4:Restore Last Value Alt-F3,-F4:Restore A l l  
Neu(lnScreentUhch1); 
Move(MemtSB800:01,InScreenlUhchl*,800O~; 
%"Line:= 41; Pause-To-Look; 

TextAttr:= ConcColorIJI; Msg(ll~J,Imax+S,ConcUnitslJl); End; 

C s tores  the cur ren t  screen > 
End: 
Begin 

ShoMore:= Parancount > 0; 
F1TBkgrd:- LightGray; 
Neu-Screen; 

FileDrive:. blanks; Depthl:. Uatr l6; 
Assign(fi,SrcCharFile); G I - >  Resetcfi); G I + >  
If IOResult w 0 Then No File(SrcCharFi1e); 
Add-Line('Reading the bTnary f i l e  path and s w r c e  names frm '+SrcCharFiI 
Readln(f i .Fi leDrive); 
L:= 1; Uh i le  F i leDr ive lLI  0 Space Do Inc(L); 
F i leDr ive l01 := Chr(Pred(L)); 
SrcCharIOl:= Space; Nsrc:= 0; 
Uh i le  not E o f c f i )  Do Begin 

Inc(Nsrc); U i t h  SrcInfotNsrcl Do Begin 
Readln(fi.ST); 
SrcCharlNsrcl:= S T l l I ;  
UrkST:= Copy(ST.9.7); 
UnitlD:= 1; 
Name:= Copy(ST.18.70); 
FITsrc:= true; 
End; End; 

Nspl:= Succ(Nsrc); 
Closecf i ); 

ST:= Fi leDr ive  + S r c l n i t F i l e ;  
Assign(fi,ST); (SI-) Resetcf i) ;  G I + >  
I f  IOResult > 0 Then No File(ST); 
Add-Line('Reading the dFfau l t  concentrat ions frm '+ST); 
Readln(f i .SrcTit le1); Readln(f i .SrcTit le2); 
For L:= 1 t o  Narc Do U i t h  Src ln fo lL I  Do Begin 

GridTitle:. Black + 16'Cyan; 

C i n i t i a l i z e  the source data array; a lso  read the characters representing 
each source > 

Uh i le  urkST 0 ConcUnitslUnitlDI Do Inc(Unit1D); 

Imx:= Nspl d i v  3; 

< read the d e f a u l t  source concentrat ion f i l e  > 

Readlncf i ,Or igCl l l  ,OrigF 121 ,OrigF 131 ); 
FaCnlll:= 1.0; Or igFf l l :=  1.0; 
FaCn 121 := O r i  gF 121 ; 
FaCn131 := OrigF 131 ; 
For K:= 1 t o  3 Do Begin 

OrigC [21: = O r i  QF E21 'Or i  gC [11 ; 
OrigC [31:= OrigF 131'0rigC[21 ; 

GridClKl:= OrigClK1; GridFlKl:= OrigFlKI; ConclKl:= OrigClK1; 
DoSrc[KI:= ConctKl > 0.0; 
End: 

End; 
header l i n e  u i t h  spreadsheet c o l u m  ID f o r  2D f i l e s  > 

Hdrl:= I A' ;  UrkST:= ' # ;  Col lD[l I := I A,; 
For L:= 2 t o  26 Do Begin 

UrkSTl51:= AlphabetELI; 
Col ID [L I  := Space + UrkST 151; 

Hdrl:= Hdrl + UrkST; 

End; 
Hdr2:= 'I; 

For L:= 27 t o  Ymx Do Begin 
UrkST141:. AlphabetlPred(L) d i v  261; 
UrkST[51:= AlphabetISucc(Pred(L) mod 26)l; 
Hdr2:= Hdr2 + UrkST; 
ColIDILl:= UrkSTl41 + UrkST[51: 
End; 

< d e f i n i t i o n  of R O Y I D  ) 
For L:= 1 t o  2'lmx Do Str(L:2,RouIDlLl); 
For L:= Succ(2*Imx) t o  Srcnax Do Str(L:3 

( r e l a t i v e  e r r o r  d isp lay  
R a t i o H i I  01:= -9.0; 
R a t i o H i l  11:. -5.0; 
RatioHi 1 21 := -3.0; 
RatioHi I 31 := -2.0; 

:= -1.5: RatioHi i 4 i  

arrays I 
Rat ioCo lor l  01:' 
Rat ioco lo r [  11:' 
RatioColor[ 21:. 
Rat ioco lo r [  51:- . Rat ioCo lor l  41:= 

R a t i o H i i  5i:= -1.0; Rat ioCo lor l  51:' 
R a t i o H i l  61:= -0.7; Rat ioco lo r1  61:' 
R a t i o H i l  71:= -0.4; Rat ioCo lor l  71:. 
R a t i o H i l  81:; -0.2; Rat ioco lo r [  81:' 
RatioHi 1181:. TopReel; Rat ioCo lor l  PI:= 
For L:= 10 t o  18 DO Begin 

RatioColorlLI := Rat ioCo lor l l8 -L I ;  

,RouIDlLI ); 

Uh i te  + Bl ink; 
Uhite; 
L i ghtRed; 
Yellou; 
Lightcyan; 
Lightnegmta; 
L igh tB lw;  
Broun; 
LightCray; 
Black; 

Le): 
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RatioHi [Pred(L)I:= -RatioHi 118-LI; 
End; 

Str(RatioHi [Pred(L)I :5:l,UrkST); 
RatioST[Ll:= CrfCHILI + UrkST + ' t o '  + ST; 

For L:= 1 t o  17 Do Begin 
StrcRatioHi [LI :5:1,ST); 

End; 
C f i g u r e  out uhich nunber output f i l e  t o  use next 1 

ST:= F i leDr i ve  + StdFileNem; 
Repeat Close(fi); 

Filelndx:. 0; 

Inc(F i  lelndx); Str(Filelndx:Z,UrkST); 
If UrkST 111 = Space Then UrkST[11 := Zero; 
Assign(fi,ST+UrkST+'.D'); (SI-) Reset(fi); <SI+) 
Switchpage:. IOResult > 0; 

U n t i l  SuitchPage o r  (F i l e lndx  > 99); 
I f  F i l e lndx  = 99 Then File1ndx:- 1; 
Dec(Fi lelndx); 

Add-Line('Assigning m r y  space fo r  various arrays'); 
For L:= 1 t o  SunYax 00 Begin 

C use the heap space fo r  various dose r a t e  ar rays 1 

Neu(SunBCL,Chstl); New(SunBCL.Knee1); 
Check-Free-Memory( 'SunB ['+RoulD CLl+'I  I ); 
NeuSunBtLl := true; 
End; 

Neu(SunTota1 [Chstl); Neu(SunTota1 [Kneel ); 
Check-Free_n-ry('SunTotal '1; 
Neu(RelErrCChst1); Neu(RelErrCKnee1); 
Check-Free-Memory('DR RelErr'); 
Neu(SunTotS1 [Chstl ); New(SunTotS1 [Kneel ); 
Check-Free-M-ry('SunlotS1 ); 
Weu(SunTotSZ[Chstl); Neu(SunTotSZ[Kneel); 
Check-Free-nemory('SunTotS2 '1; 
NewCXg); NeuCYg); 
Check-Free-Memory('Xg & Yg I); 

Open-MCNP-Bin(Chst); Open-MCNP-Bin(Knee); 
1extAttr:- Hicolor; 

C read the MCNP dose r a t e  f i l e s  t o  i n i t i a l i z e  the 8- 1 

Pause-To-Look; 

Isrc:= 1; UhchPg:= 1; 
Row:= 1; Col:= 1; 
Countsrc:= true; DoFit:= false; 
CountPt:= true; Louer:' false; 
DoStatsCa1:- false; DoStatsStg:= false; 
RecorrputeCal:= true; ReconputeStg:= rmt Showore; 
For K:= 1 t o  DatPg Do Begin 

C i n i t i a l  values 1 

ReDoConc[Kl := true; PressToCalc[Kl:= true; 
I f  K = 1 Then ShouC[lI:= t r u e  

FulI-Screen(K); C shou the l i s t  on the screen ) 
End: 

ELse ShouCIKI:= false; 

End; 

Procedure Shou-Help-Page; 
Var J.K : Integer; TnpScreen : Arrsy[1..40001 o f  Integer; 
Begin 

Move(MemtSB800:OI ,TmpScreen,8000); 
TextAttr:= HelpTitle; ClrScr; 
Center-Msg(3,'Smry of Features f o r  '+Version); 
TextAttr:= Helplext; Center-Msg(4,Author); 
J:= 6; 
For K:= 1 t o  HelpCnt Do Begin 

C s tores the current  screen I 

Inc(J); 
I f  K i n  HelpSkip Then Inc(J); 
Msg(l1, J.HelpLinestK1); 
End; 

1extAttr:- HelpTi t le ;  Press-Any-Key(J + 3); 
nove(TmpScreen,~em~$B800:01,8000~; C restores the o r ig ina l  screen I 

End; 

Procedure Source-1 nf o-ST (Sn: Integer); 
C Uses ST t o  g i ve  the source information s m r y  - a w m t ,  u n i t s  & name ) 
Var UrkST : ST9; 
Begin U i t h  SrcInfoCSnl Do Begin 

ST:= MinNuFStr(CridCC11); 
u h i l e  Length(S1) e 7 Do Insert(Space.ST.1); 
UrkST:. MinNunStr(GridFC21); 
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While Length(UrkS1) < 7 Do Insert(Space.WrkST.1); 
ST:= ST + Space + WrkST; 
WrkST:= MinNunStrGridF 131 ); 
While Length(UrkST1 < 7 Do Insert(Space.UrkST.1); 
ST:= ST + Space + WrkST + ' ' + N e ;  

End; End; 

Procedure Make Sta t  Files(Uhch:Integer); 
C Writes a f i l e  shoiiing the  f rac t iona l  con t r ibu t ion  t o  the  t o t a l  frm each 

Also u r i t e s  the  t o t a l  dose 
source a t  each g r i d  point .  
con t r ibu tors  t o  the  dose r a t e  a t  each point .  
ra tes  in a form readable by spreadsheets. 

Also u r i t e s  a f i l e  shouing the  major 

Yhch i s  1, 2, o r  3. > 
Var I,J,N,Ksrt : Integer; f o  : Text; WrkST : ST79; 

Procedure Do_Ratios<Ptr:StdPtr2; Str t ,Fini : Integer) ;  
Var Src : Integer; 
Procedure One-Table(Lvl:Boolean); 
C Reads one b inary  record and wr i tes  one t a b l e  t o  the  o u t p l t  f i l e .  > 
Var I,J,K,M : Integer; T@,TnpT : Single; 
Begin Writeln(f0); 

Wri te ln( fo);  Urite(fo,LevelST[Lvll,' - -  ' ,ST) ;  
If Src < 26 Then Writeln(fo,DepthSTIDepthll) 
W r i  te lncfo,  I ',Alphabet.Alphabet, 'ABCD'); 
Seek(fb[Lvll,Succ(Src)); Read(fb[Lvll,OneRec); 
With OneRec DO Begin Msg(70,ScnLine,FileN+Space); 
For I : =  1 t o  Xmax Do Begin 

PP : Pointer; F c t r  : Single; 

E lse  Ur i te ln ( fo ) ;  

UrkST:= RoulD[ll; 
For J:= 1 t o  Ymsx DO Begin 

C i n s e r t  the ind iv idua l  dose ra tes  on the  sorted l i s t  o f  g r ids  > 
T@:= Fctr*DR[I, J1; 
I f  l@ > 1.OE-08 Then Begin 

K:= 1; 
While (K < SortNm) and (T@ < SortDR[K,Lvll^[l,J1) Do Inc(K); 
For M:= Pred(SortNm) dounto K Do Begin 

SortDR[Succ(M),Lvll*[I, J1:= SortDR[M,Lvll^[l, J1; 
Sort lD [Succ(M),LvllA [ I  ,.I]:= SortlD[M,Lvll*[I ,J1; 
End; 

SortDRIK,LvllA[l, J1 := T@; 
Sort lD[K,Lvl l* [ I ,  J1 := Src; 
End; 

C determine the  r a t i o  character and add t o  the  l i n e  ) 
TnpT:= Ptr tLv l lA [ l , J I ;  
If T m T  > 0 

Then Begin 
CH:= lntChar[Round(lO.O*T@ I TmpT)I: 
I f  CH = Zero Then CH:= Space; 
End 

E lse  CH:= Space; 
UrkST:= UrkST + CH; 
End; 

Wri te ln~fo .UrkST.Space .Ro~~D~11~;  
End; 

End; 
End; 
Begin 

TextAttr:= HiColor; 
For Src:= S t r t  t o  Fini Do U i t h  Srclnfo[Srcl  Do Begin 

Fctr := Src ln fo tSrc l  .Conc[Whchl; 
I f  F c t r  > 0.0 Then Begin 

ST:= HinNunStr(Fctr); While Length(ST) 7 Do Insert(Space.ST.1); 
ST:= ST + Space + ConcUnitstUnitlDl + ' ' + Name; 
Inc(Ksrt1; 
If K s r t  < SortMax Then SortNUn:= K s r t  
One-Table(Chst); One-Table(Knee); 
End: 

Else  SortNm:= SortMax; 

End; ~' 
End; 
Procedure Rank-Table(Lvl:Boolean); 
C Writes one main cont r ibu tor  t a b l e  t o  the  o u t p l t  f i l e .  > 
Var 1.J  : Integer; 
Begin Writeln(fo); 

Wri te ln( fo);  Writeln(fo,LevelST~Lvll , '  - -  ',ST,DepthST[Whch~ll); 
W r i  t e l n (  fo, I 
For I : =  1 t o  Xmax Do Begin 

,Alphabet,Alphabet, 'ABCD' ); 

WrkST:= RoulD[Il; 
For J:= 1 t o  Ymax Do WrkST:= UrkST + SrcChar[SortlD[N,Lvll~~l,Jll; 
Writeln(fo,WrkST,Space,RowlD[ll); 
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End; 
End; 
Procedure SS-Readable(Ptr:StdPtr2; Lvl:Boolean); 
Var p,q : Integer; LongST : String; 

Begin 
T n p  : Single; 

I Level Tota l  Dose Rates (Transposed) frm MCNP, mrern/h',DepthSTtUhch~ll); 

UrkStr : ST15; 

Uriteln(fo.LevelST [ L v l l ,  

Uri te ln( f0) ;  
For q:= 1 t o  Ymax Do Begin 

LongST:= ' I ;  

For p:= 1 t o  Xmax DO Begin 
Trip:= p t r  t L v l l A  tp,ql; 
I f  Tnp - 0.0 Then UrkStr:= I 0.0 

Else Begin 
If T n p  < 1.0 Then Str(Tnp:7:4,UrkStr) 

End; 
E lse Str(Tnp:7:3,UrkStr); 

LangST:= LongST + UrkStr; 
End; 

Uriteln(fo,LongST); 
End; 

Begin C Make-Stat-Files 1 
End; 

New Screen; 

Add-Line('Assigning memory space f o r  the so r t i ng  arrays'); 
Mark(PP); 
For N:= 1 t o  SOrtMaX Do Begin 

C use the heap space f o r  the sor ted dose r a t e  ar rays > 

Neu(SortDR tN,Chstl); New(S0rtDR tN,Kneel); 
Neu(SortlDtN.Chst1); Neu(SortlDtW.Knee1); 
Check-Free-Mnmry( ISortDR t'+RowlD tNI+' l  '1; 
F i  I lChar(S0rtDR tN,ChstlA,2*SireOf(StdGrid),0); 
F i  I IChar(Sort1D tN,Chstl',2*Si2eOf(StdGridByte),O); 
End; 

C assenble the name o f  the  r a t i o  f i l e  > 
St r (F i  lelrdx:2,ST); 
S T : i  F i leDr i ve  + StdFileName + ST + ' . R n  + IntChartUhchl; 
Add L ine(1Ur i t ing the r a t i o s  frm each Swrce  t o  '+ST); 
Tex?Attr:= HdrColor; Inc(ScnLine); 
Msg(8,ScnLine,'(from ~+DataTitlettrue.Uhchl*')'); 

C cmpute and w r i t e  the  tab les of r a t i o s  1 
Assign(fo,ST); Rewrite(fo); KSrt:= 0; 
Ur i te ln( fo ,  #Fract ions That Each Source Contributes t o  the Tota l  Dose Rate'); 
U r i t e l n ( f o , ' f r m  ~,DataTi t le t t rue,Uhchl  1; 
I f  Uhch = 1 Then Do-Ratios(SunTotal,l,SrcMax) 

If ST t11 = Space Then ST H I : =  Zero; 

E lse Begin C s t a r t  w i th  the water a t  17'2" 1 
Append( fo); Depthl:' Uatrl7; 
Switch Assigns(Chst). Switch Assigns(Knee); 
If Uhc6 = 2 Then Do~~atios(Su?iTotS1,1,SrcPool)  

Else Do-Ratios(SunTotS2,1,SrcMax); 
Depthl:= Uatrl6; 
Suitch-Assigns(Chst); Switchpssigns(Knee); 
If Uhch - 2 Then Oo-Retios(SunTotS1,SrcOthr.SrcMax); 
End; 

Close(fo); 

S t r (F i  lelndx:2,ST); If STt11 = Space Then STt l l :=  Zero; 
ST:= F i leDr i ve  + StdFileName + ST + ' . T '  + IntChartUhchl; 
Add-Line('Urit ing the g r ids  showing major sources t o  '+ST); 

Assign(fo,ST); Reuritecfo); 
U r i t e ln ( fo ,  'Major Contr ibutors  t o  the Total Dose Rate for  l.DataTitlettrue,Uhchl ); 
Ur i te ln( fo) ;  
Ur i te ln( fo , 'The sources are i d e n t i f i e d  using the key below:'); 
For N:= 1 t o  lmax Do Begin 

C assemble the name of the main contr ibutor  f i l e  > 

C wr i te  the main con t r i bu to r  f i l e  1 

ST:= RoulDtN1 + Space + SrcChartN1 + Space + SrclnfotN1.Name + Blanks; 
ST to1 := #27; csave:= N + Inex; 
ST:= ST + RoulDtCsavel + space + SrcChartCsavel + Space + SrclnfotCsave1.Name + Blanks; 
ST to1 := eo; Csave:= N + 2*lnex; 
U r i  teln(fo,ST,RoulD [Csavel ,Space,SrcChar tcsavel ,Space,SrclnfotCsavel .Wane); 

ST:= ' I l rportance Rank Nunber '+RoulDtNI; 
Rank-Table(Chst); Rank-Table(Knee); 
6 4 .  

End; 
For N:= 1 t o  Pred(SortNun) DO Begin 

C I  0s;; f 0 )  ; 
C assemble the name O f  the spreadsheet readable f i l e  1 
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S t r C F i  Lelndx:Z,ST); 
ST:= Fi leDr ive  + StdFileName + ST + l . 2 '  + Intchartuhchl ;  
Add L ine( 'Ur i t ing  the  spreadsheet readable tables t o  '+ST); 

Assign( f 0 ,  ST 1; 
I f  Uhch = 1 Then Begin DoStatsCal:= false; 

I f  STt11 = Space Then Slt11:= Zero; 

C n r i t e  the  main cont r ibu tor  f i l e  > 
Rwr i te ( f0 ) ;  

SS-Readable(SunTotal ,Chst); 
Ur i te ln ( fo ) ;  Ur i te ln ( fo1 ;  
SS Readable(SunTota1,Knee); 
E d  E lse  

SS-Readable(SunTotS1,Chst); 
Ur i te ln ( fo ) ;  Ur i te ln ( fo ) ;  
SS-Readable(SunTotS1 ,Knee); 
End E lse  

SS Readable(SunTotS2,Chst); 
ur i te ln ( fo ) ;  u r i te ln ( fo ) ;  
SS-Readable(SunTotS2,Knee); 
End: 

If Uhch = 2 Then Begin DoStatsStg:= 

I f  Uhch = 3 Then Begin DoStatsStg:= 

false; 

false; 

c l ose i  fo); 
Release(PP); 
Pause-To-Look; 

End; 

Procedure D l n p  2D File(Uhch:Integer; Ptr:StdPtrZ' IDst:ST79). 
c U r i t e s  the  O i i  gFid i n  P t r  f o r  chest 8 knee Levei t o  the  next'source f i l e .  

Uhch=4 is the  measured dose ra tes  (RPTdata) 
Uhch.5 is the  MCNP canputed sun f o r  the  c a l i b r a t i o n  case (SunTotal) 
Uhchd i s  the  Rod i f ied  r e l a t i v e  e r r o r  fo r  Sunlotal  and RPTdata (RelErr)  
Uhch=7 i s  the  Stage 1 dose ra tes  (SunTotSl) 
Uhch.8 is the  Stage 2 dose ra tes  (SunTotS2) > 

Var f o  : Text; 
Procedure Urite-2D(Lvl:Boolean); 
Var p,q : Integer; Tnp : Single; 
Beain 
~ i r i  te ln(fo,Gri&ata tUhch.Lvl1 .GrdNarne); 

Ur i te ln ( fo ,  'Vest' .Space:46. 'North'.Space:46. 'East'); 
Ur i te ln ( fo ,  Hdrl, Hdr2); 
For p:= 1 t o  Xmax Do Begin 

For q:= 1 t o  Ymax Do Begin 
Tw:= P t r t L v l l ^ t p ~ q I ;  
If Abs(Tnp) > DRmin Then Str(Tnp:5:1,ST) 

Urite(fo,ST); 
End; 

E lse  ST:= ' '; 

Ur i te lnc fo ) ;  
End; 

Ur i te ln( fo, 'Sun o f  Magnitudes o f  Modif ied Re la t i ve  Er rors  is I, 

E lse  Ur i te ln( fo);  

I f  Uhch = MREpg Then 

MinNunStr(TotRelErrtLVl1 ) , I  a t  ' ,LevelSTtLvl l ,~ Level ' )  

End; 
Begin 

I f  Uhch = GrRPg Then ST:= StdFileNaw'00.D' 
E lse  Begin Str(Filelndx:Z,ST); 

I f  ST t11 = Space Then ST HI:= Zero; 
ST:= StdFiLeName + ST + ' . O ' ;  
End; 

Add-Line('Adding a 20 '+lOst+I t a b l e  t o  '+ST); 
Assign(fo,FileDrive+ST); C the  s m r y  f i l e  > 
If Uhch c MREpg Then Renri te( fo)  
Urite-ZD(Chst); Yrite-ZD(Knee); 
Close(fo); 

E lse  Append(fo); 

End; 

Procedure Uake-DR-Grid(Uhch:Integer; Ptr:StdPtrZ; Title:ST79); 
C Stores the  cur ren t  data i n  Gri&atatUhch,Lvll. 
Procedure Put-trid(Lvl:Boolean); 
Var I.J.K : Integer: Tm,  : Sinale: 

The 20 f i l e  is generated. > 
- .  . .  

Begin 
U i t h  GridDatatUhch,Lvll Do Begin 

GrdName:. T i t l e  + I - -  ' + LevelSTtLvl l  + I Level '  + DepthSTtUhchmREPgl; 
For I : =  1 t o  Xmax Do 

For J:= 1 t o  Ymax Do Begin 
K:= 0; Tnp:= Ptr tLv l l ^ t l , J1 ;  
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Uh i l e  Tnp > DRhighlKl Do Inc(K); 
U i t h  Gr fPlot t1 ,J l  DO Begin 

Acolor:= SpectrunCKI; Achar:. IY219; 
End: 

End; 
End; 

Put-Grid(Chst); Put-Grid(Knee); 
Dmp-2D-F i 1 e(Uhch, P t r ,  T i t Le); 

End; 
Begin 

End; 

Procedure Make-RPT-Grid; 
< Puts the g r i d  u i t h  RPT data i n t o  Gr ida taCU.  > 

nteger; Chk : Boolean; 
x, ScaleFactor , Tnp : Sing le; 

:Boolean); 

-, - - - - -  
Var RPTin : RPTgrid; [ mi 

f r  : F i l e  of  RPTgrid; 
Begin 

ST:= FileDrive+RPTfiLetLvLl; 
Assign(fr,ST); G I - )  Reset(fr); G I + )  
I f  IDResult w 0 Then No-File(ST); 
Add-LineC'Reading the RPT data i n  '+ST); 
Read(fr,RPTin); Close(fr); 
New(RPTdafa1LvLl); 
For I : =  1 t o  Xmax Do 

For J:= 1 t o  Ymax Do 
RPTdata t L v l l * l I  ,J1:= RPTintI, J1; 

End! 
Begin 

New-Screen; 
Read-RPT-DR(Chst); Read-RPT-DR(Knee); 

Gridlin:. Toweal; Gridlax:= 0; NunPt:= 0; 
For I : =  1 t o  Xmax Do 

C i d e n t i f y  Gr id lax and G r i d l i n  > 

For J:= 1 t o  Ymax Do Begin 
Tnp:= RPTdata tChst l* [ l  , J l ;  
FlTpoint t l ,J I :=  Tnp 0: 
I f  Tmp > 0 Then Begin Inc(NunPt); 

I f  Gr ib lax < Tnp Then Gridlax:. Tnp; 
I f  G r i d l i n  w Tnp Then Gridlin:. Tnp; 
End; 

I f  Gr id lax < Tnp Then Gridlax:. Tnp; 
I f  Gr idn in > Tmp Then G r i d i n : =  Tnp; 
End: 

Tnp:= RPTdataCKneel.. [ I ,  J1; 
I f  Tmp > 0 Then Begin 

End: 
I f  C r i d l i n  < 0.1 Then Cridlin:. 0.1; 

ScaleFactor:= Exp(Ln(Gridlax/Gridin)/16.0); 16 Logarithmic 
DRhighlOl:. Gr id l in ;  
For K:= 1 t o  15 Do ORhighCKl:= DRhighCPred(K)l*ScaleFactor; 
DRhightl7l:- Toweal; 

Make-DR-Grid(GrRPg,RPTdata, 'Measured Dose Rates (nR/h)'); 
IncCScnL i ne, 2); 
Urite(NunPt,' g r i d  pa in ts  uere found i n  RPTdsta'); 

C set the co lo r  sca le > 
DRhight161:~ Gr id lax + 0.01; 

[ show the graphs > 
GotoXY (6, ScnL i ne); 

End; 

Procedure Get-A-Matrix(Lvl:Boolean); 
[ Reads the MCNP b ina ry  f i l e  many t i nes  t o  complte the augmented 

Var Irow,Icol,I,J,K,N : Integer; Sun : Double; 

Begin 

matr ix .  Only the se lected source and g r i d  po in ts  are used. ) 

Determined : Boolean; UrkRec : DRrec: 

Add-Line('Complting the  augmented coe f f i c i en t  r m t r i x  
C read the b inary f i l e s  t o  generate the f u l l  coe f f i c i en t  k a t r i x  

Inc(ScnLine); GotoXY(6,ScnLine); 
Uriteln('Nunber of  sources: ',Na,, N h r  of  g r i d  paints: 
K:= 0; 
FOP N:= 1 t o  Nsrc Do I f  SrclnfotNl.DoSrcCll Then Inc(K); 
Yrite(K:LI,' Data Records w i l l  be used i n  the f i t ' ) ;  

steps > 

c o e f f i c i e n t  

> 
',NunPt); 
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Determined:= NunPt = Na; C j u s t  enough data t o  so lve  > 
For I : =  1 t o  Xmax Do C i n i t i a l i z e  the  constant vector > 

For J:= 1 t o  Ymax Do 

For N:= 1 t o  Nsrc Do Begin 

Irou:= 0; Inc(ScnLine.4); TextAttr:= HiColor; 
For N:= 1 t o  Nsrc Do U i t h  SrclnfotNl  Do If DoSrc[ l l  Then Begin 

Re lEr r [Lv l l ^ [ l ,  J1 := RPTdata[Lvll^[l, J1; 

Nen(AlN1); F i l l C h a r ( A [ N 1 ~ , S i r e D f ( S i n u l t V e c t o r ) , O ) ;  
End; 

GotoXY(60,ScnLine); Y r i  te(  'Record ' ,N); 

Seek(fb[Lvll,Succ(N)); Read(fb[Lvll,CmeRec); 
I f  FlTsrc 

C read one c o l u m  o f  o r i g i n a l  mat r i x  > 

Then Begin C conpute Nth ron  i n  the  c o e f f i c i e n t  mat r ix  > 
w r i t e ( '  - A ' ) ;  
Inc(1ron); lcol := 0; FITorder[lrowl:= N; 
I f  Determined 

Then Begin C assme I r o n  i s  a c t u a l l y  a c o l u m  > 
For J:= 1 t o  Ymax Do I f  FlTpoint [ I .J l  Then Begin 

Inc( l co l ) ;  A [ I c o l l  [Iron1 := 0neRec.DR [ I ,  J1; 

For I : =  1 t o  Xmax Do 

End; 
End 

For K:= 1 t o  Nsrc Do I f  Srclnfo[Kl.FITSrc Then Begin 
E lse  Begin 

sum:= 0.0; 
Seek(fb1Lvll ,Succ(K)); Read(fb[Lvll ,UrkRec);C c o l u m  K i n  A mat r ix  > 
For I : =  1 t o  Xmax Do 

For J:= 1 t o  Ymax Do If FITpoint [ l ,J l  Then 
Sun:= Sun + UrkRec.0R [ I ,  Jl'OneRec.0R [ I ,  J1; 

Inc(lco1); A ~ l r o u l A [ l c o l l : =  sun; 
End; 

End; 
End 

U r i t e ( '  - B ' ) ;  
Else  Begin C update the  Constant vector > 

For I:= 1 t o  Xmax Do 
For J:= 1 t o  Ymax Do I f  FITpoint [ l ,J l  Then 

Re lEr r [Lv l l * [ I , J I  :I RelEr r [Lv l l ^ [ I , J l  - OneRec.DR[I.J1*Conc[lI; 
F d .  

End; 
Napl:= Succ(Na); FITorder[Napll:= Ilspl; 

Add-Line('Conputing the  constant vector ' ) ;  
I f  Determined 

Then Begin 

C wl t i p l y  A transpose times the  o r i g i n a l  constant vector > 

1col:. 0; 
For I : =  1 t o  Xmax Do 

For J:= 1 t o  Ymax Do I f  FITpoint [ l ,J I  Then Begin 
Inc( l co l ) ;  A [Icoll.. [Napll := RelErr  [ Lv l l  [ I ,  J1; 
End; 

End 

For Irou:= 1 t o  Na Do Begin 
E lse  Begin 

Seek( fb1Lv l l  , Succ( F ITorder [ I  rou l  1 ) ; 
Sun:= 0.0; 
For I : =  1 t o  Xmax Do 

Read( fb [Lv l l  ,DneRec ) ; 

For J:= 1 t o  Ymax Do I f  FITpoint [ l ,J I  Then 
Sun:= S u n  + DneRec.DR[I, J1'RelErr[LvllA[l, J1; 

A[lronl^[Napl l  := Sun; 
End; 

End; 
End; 

Procedure Urite-A-natrix(Lvl:BooLean); 
C U r i t e s  the  f i L e  SSS.Mxx n i t h  the  values o f  the  augmented matr ix.  > 
Var f o  : Text; LS,UrkST : String; Tnp : Single; 

Begin 
I,J,K,N,Strt,Fini : Integer; 

C assemble the  name of the  output f i l e  > 
S t r (F i  Lelndx:Z,ST); I f  ST111 = S p c e  Then ST[11:= Zero; 
ST:= Fi leDr ive  + StdFileNarne + ST + '.Fa; 
Add-Line('Yriting the  '+LevelST[Lvll+' l eve l  augmented mat r ix  t o  '+ST); 

Assign(f0,ST); Reurite(f0); 
Yr i te ln ( fo ,Leve lST[Lv l l , '  Level Augmented Coef f i c ien t  Metr ix ' ) ;  
Fini := 0; K:= 0; 

C n r i t e  these conputed r e s u l t s  t o  an output f i l e  > 
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Uh i le  Fini < Na Do Begin 
Ur i t e ln ( f0 ) ;  
St r t :=  Succ(1SK); Inc(K); Fini:= 1SK; 
If Fini > Na Then Fini:= Na; 
UrkST:= ' I ;  

For J:= S t r t  t o  Fini Do Begin 

Delete(UrkST,l,2); 
LS:= L ineStr  + LineStr; 
I f  Fini = Na Then Begin 

Str(FlTorder[J1:8,ST); YrkST:= UrkST + ST; End; 

LS[OI:= Chr(8*(Fini-Strt)+lD); 

UrkST:= UrkST + a Constants'; 
LS[OI := Chr(E*(Fini-Strt)+ZZ); 
End; 

Yriteln(fo,UrkST); Uriteln(f0,LS); 
For I :=  1 t o  Na Do Begin 

Tmp:= A[I I^ [J I ;  
If Tmp > 1.OE-3 Then ST:= Space + IlinNunStr(1np) + 

ST 101 := #8; 
I f  J = Na Then UrkST:= UrkST + ' 
End; 

S t r (F ITo rde r [ l l  :2,UrkST); 
For J:= S t r t  t o  Fini Do Begin 

' 
Else ST:= Scil(Tnp); 

UrkST:= UrkST + ST; 
~'+PadNunStrD(A~ll*[Napll); 

Uriteln(fo,UrkST); 
End; 

Uriteln(fo,LS); 
End; 

C add a g r i d  showing the po in ts  used in t h i s  f i t  ) 
Ur i te ln( fo) ;  
Ur i te ln( f0) ;  
U r i  te ln( fo ,  ',Alphabet,Alphabet, 'ABCD'); 
For I : =  1 t o  Xmax Do Begin 

Uriteln(fo,NurPt,' Points  uere used i n  the 8,LevelST[Lvll,' Level LLSP F i t : ' ) ;  

UrkST:= RowlD[II; 
For J:= 1 t o  Ymax DO Begin 

I f  F lTpoint [ I ,J l  Then CH:= '+' E k e  CH:= Space; 
UrkST:= UrkST + CH; End; 

Yriteln~fo.UrkST.Space.RowlD~11~; 
End; 

C add a l i s t  of sources used in t h i s  f i t  ) 
Yr i t e ln ( fo ) ;  
Ur i te ln( f0) ;  
Ur i te lncfo) ;  
For N:= 1 t o  Nsrc Do U i t h  SrcInfo[NI DO If DOSrc111 Then Begin 

Uriteln(fo,Na,' Sources uere used i n  the ',LevelST[Lvll.' Level LLSP F i t : ' ) ;  

If F l l s r c  Then ST:= ' F i t t e d '  E lse ST:= 'Fixed '; 
Uriteln(fo,ST,N:S,' ',Name); 
End; 

Close(fo); 
End; 

Procedure Sinultaneous; 
C Source: Applied N w r i c a l  Methods by Br i ce  Carnahan. H.A. Luther, and James 0. Y i l kes  

John U i l e y  B Sons, Inc., 1969. 
Gauss-Jordan conplete e l im ina t i on  method w i th  m a x i m  p i vo t  strategy. 
The matr ix  A i s  i nve r ted  and the so lu t i on  is stored i n  X. > 
Piv, P i v l ,  C index t o  p i v o t  ID nmber and P i v l  = P i v  - 1 > 
ROW, Col, C array index 
RowX,CoIX, C pointer  index ) 
Count : Integer; C counts Nnber o f  interchanges > 
PivOrdr, 
RouP,CoIP 
A i j ,  
Deter, 
P ivotva lue : Double; 

Function Seek-Max : Boolean; 
C Returns t rue  i f  the current  values fo r  ROY and Col are not i n  a 

previous p i v o t  pos i t ion.  
Var RowS,ColS : Integer; C subset of ar ray index > 
Begin 

Seek-Max:= false; 
For ROWS:= 1 t o  P i v l  Do If ROY = RouP[RowSI Then Exi t ;  
For ColS:= 1 t o  P i v l  Do I f  Col = ColP[ColSl Then Exi t ;  
Seek-Max:= true; 

Add-LineC'Attenpting t o  so lve the sirmltaneous equations'); 
GotoXY(lO,Succ(ScnLine) 1; U r i  t e ( '  ( I  ,MaxAvai 1, bytes f ree) '  ); 

Var 

C array w i th  proper order f o r  p i vo ts  ) 
: Array[l..SrcMaxl o f  Integer; C s b c r i p t s  o f  p i v o t  elements > 

C array element being adjusted 1 
C determinant o f  the coe f f i c i en t  matr ix  > 
C value o f  p i v o t  element > 

End; 
Begin 
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C e l im ina t ion  procedure 1 
Deter:= 1.0; TextAttr := LightCreen; 
For Piv:= 1 t o  Na Do Begin 

C look f o r  p i v o t  element 1 
Piv l :=  Pred(Piv); Pivotvalue:. 0.0; 
For Row:= 1 t o  Na Do 

For Col:= 1 t o  Na Do If Seek-Max Then Begin C Look f o r  Largest value 1 
I f  PivotValue Abs(AIRoulACColl) Then Begin 

PivatVe1ue:- AIRoulAICall; RouPCPivl:= Row; ColPCPivl:= Cot; 
End: 

End; 
RouX:= RowP[Pivl; ColX:= ColP[Pivl; 
GotoXY(M,ScnLine); Yrite('Pivot',Piv:J); 
Msg(65,Succ(ScnLine),Sci2(PivotValue)); 

C check f o r  la rge  enough p i v o t  1 
I f  Abs(PivotVa1ue) < Eps Then Begin 

TeXtAttr:= Errcolor;  Inc(ScnLine.2); 
Msg(6,ScnLine,'Solution i s  not possible!! I); 

Exit ;  End; 
C update the  determinant > 
Deter:= Deter*PivotValue; 

C normalize p i v o t  row elements 1 
For Col:= 1 t o  Napl Do A[RouXI^CColl:= ACRouX1^CColl I PivotValue; 

C do e l im ina t ion  end develop inverse 1 
A[RouXl^[CoIXl:= 1.0 I PivotValue; 
For Row:= 1 t o  Na Do I f  ROY 0 RowX Then Begin 

A i j : =  A[Rowl^[ColXl; A.[RowI^[ColXl:= - A i l  I PivotValue: 
For Col:= 1 t o  Napl Do I f  Col <> ColX Then 

A [Roul.. [Coll := A[Roul.. [Coll - A i  j * A  [ROWXI [Coll ; 
End: 

End; 
C order s o l u t i o n  values and create the  PivOrdr a r ray  1 

For ROY:= 1 t o  Na 00 Begin 
RouX:= RouP[Roul; CoLX:= ColP[Roul; 
P i  vOrdr [RouXI : = Colx; Src Inf o [F I Torder CCoLXI I .Corn: [l I : = A [ROYXI A [Naoll : 
End; 

C adjust  s i g n  o f  the  determinant 1 
count:. 0; 
For ROY:= 1 t o  PredCNa) Do Begin 

For Col:= Succ(Rou) t o  Na Do I f  PivOrdr1Coll PivOrdrtRoul Then Begin 
RoYX:= PivOrdr[Coll; PivOrdr[Coll:= PivOrdr[Rowl; 
PivOrdr[Rowl:= RouX; Inc(Cowt); 
End; 

End; 
I f  Odd(Count) Then Deter:= -Deter; 
Add-Line( I Deterni  nant of coe f f i c ien t  mat r ix  i s  '+PadVunStrO(Deter) ); 

End; 

Procedure Do-LLSQ-Fit; 
C Carr ies out a Linear leas t  squares f i t  t o  the  selected data. 

Var PP : Pointer; 
Begin 

The Lower 
var iab le  se lec ts  uhether the  ca lcu la t ion  i s  a t  chest o r  knee level .  1 

New-Screen; 
U r i t e ( '  (',MaxAvail,' bytes free)'); 
Mark(PP1; 
Cet-A-Matrix(Louer); 
Yrite-A-Matrix(Louer); SiunIltaneous; 
Release(PP); 
YhchPg:= 1; DoFit:= false; 
ReDoConc[ll:= true; 
Pause-To-Look; 

Add-Line('Linear Least Squares F i t  t o  the Marked Data'); 

End; 

{""= source concentrat ion page ..................................... 

Procedure Urite-ltern( s:lnteger; c:Byte ); 
C Y r i t e s  cur ren t  values fo r  SrclnfoCsl  om the  screen. 

The Conc value i s  w r i t t e n  us ing  the  backgroud co lo r  C. The Source 
name i s  w r i t t e n  according t o  the  cur ren t  s ta tus  o f  the  FITsrc f lag .  1 

Var Culur : Bvte: . .  
Begin 

C f i n d  t h e  screen pos i t ions  o f  the  beginning o f  the  h igh l igh ted  c e l l  1 

C se t  the  co lo r  o f  the  source nalne and u r i t e  i t  1 

ly:= 4 + (Predcs) mod Imax); 
Ix:= Cpos[Pred(s) d i v  Imaxl; C c o l u m  on the  screen > 
U i t h  Src ln fo [s l  Do Begin 

C spec i f ies  rou  on the  screen 1 
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I f  FlTsrc Then TextAttr:= ConcColortUnitlDl 

Wsg(1x+8,ly,Copy(Nane,l ,le)); 
I f  c = black Then Culur:= Hico lor  

TeXtAttr:= Culur + 16.c; 
I f  ShouCrUsvl Then Usg(lx,ly,PedNunStrO(ConctUsvl)) 

End: 

E Ise TeXtAttr:= ConcColor [Uni tlDl+l6*FlTBkgrd; 

C set  the co lo r  o f  the source concentration and w r i t e  i t  > 
Else Culur:= Black; 

E lse ~sg(Ix,ly,PadNunStrO(FaCntUsvl)); 

GotoxY(1x. ly);  
End: 

Procedure Change(D:Integer); 
C Changes I s r c  by  D subject  t o  the maxinun value Nsrc. 

Smallest value i s  1. > 
Begin Isrc:= Succ(Pred(1src + Nsrc + D) mod Nsrc); End; 

Procedure Down-Page; 
Begin Snitchpage:= true; UhchPg:= Succ(UhchPg mod 8); End; 

Procedure Up-Page; 
Begin Snitchpage:. true; UhchPg:= Succ((UhchPg+6) mod 8); End; 

Procedure Process-FuncKey-Src; 
Var L : Integer; 
Begin 

CH:= ReadKey; 
Case CH o f  

A l t X  : HelLFreezes:= true; 
UP : Change(-I); 
DN : Change(+l); 

LFT : Change(-lmax); 
RT : Change(1max); 
F1 : Show-Help-Page; 
F2 : Begin DoStatsCel:= true; Switchpage:. true; End; 
SF2 : Begin DoStatsStg:= true; Switchpage:. true; End; 
F3 : U i t h  S r c l n f o t l s r c l  Do Begin 

ConctUhchPgl := OrigCCUhchPgl; 
FaCntUhchPgl := OrigFCUhchPgl; 
End; 

ConcCUhchPgl := OrigCtUhchPgl; 
FaCnCUhchPgl := OrigFtUhchPgl; 
U r i  te-1 tem(L, black); 
End; 

ConctUhchPgl:= GridCtUhchPgl; 
FaCntUhchPgl:= GridFtUhchPgl; 

ConctUhchPgl := GridCCUhchPgl; 
FaCntUhchPgl := GridFCUhchPgl; 
Urite-ltem(L,black); 
End; 

End; 

AF3 : For L:= 1 t o  Nsrc Do U i t h  S rc ln fo tL l  Do Begin 

F4 : U i t h  S r c l n f o ~ l s r c l  Do Begin 

End; 
AF4 : For L:= 1 t o  Nsrc DO U i t h  SrclnfoCLl Do Begin 

F5 : U i t h  S r c l n f o t l s r c l  Do Begin 

AFS : Begin CountSrc:= true; 

FITsrc:= not FITsrc; CountSrc:= true; 

For L:= 1 t o  Nsrc Do U i t h  Src ln fotL1 Do Begin 
FITsrc:= true; U r i  te-1 tem(L,black); 
End; 

End; 
F6 : Begin CountSrc:= true; L:= Isrc; 

FunctionPressed:. not  Srclnfotlsrc1.FlTsrc; 
Uh i l e  (L > 1) and (SrclnfotL1.FlTsrc xor FunctionPressed) Do 

U i t h  Src ln fotL1 Do Begin 
F1Tsrc:- not FITsrc; Urite-ltem(L,black); 
Dec(L); End; 

End; 

For L:= 1 t o  Nsrc Do U i t h  Src ln fotLI  Do Begin 
FITSrc:= false; U r i  te-1 tem(L,black); 
End; 

End; 

AF6 : Begin CountSrc:= true; 

F7 : If UhchPg = 1 Then Beep 
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Else  Begin 
Shout [UhchPgl:= no t  Shout [UhchPgl; 
ReOoConc[UhchPgl:= true; SuitchPage:. true; 
End; 

FB : Begin DoFit:= true; Switchpage:= true; End; 
F9 : I f  PressToCaLc[ll Then Begin ReconputeCal:= true; 

F10 : I f  (PressToCalc[ZI o r  PressToCalcl3l) Then Begin 

PgDn : Doun-Page; 
Pgup : Up-Page; 
HW : Isrc:= 1; C t o  top  of L i s t  1 
EndP : Isrc:= Nsrc; C t o  bo t tan  o f  l i s t  1 

Else  Beep End; 

SuitchPage:. true; YhchPg:= YhchPg + 5; End; 

ReconputeStg:= true; 
SuitchPage:. true; WhchPg:= YhchPg + 5; End; 

ReconputeCal:= PressToCalc 111 ; 

FunctionPressed:. false; 
End; 

Procedure Get-Real; 
C reads a r e a l  nunber and updates Conc & Neusura as needed 1 
Var NeuNunber,OldNo : Singte; 
Bemin --- 

With S r c l n f o [ l s r c l  Do Begin 
I f  ShouC[UhchPgl Then NeuNunber:= Conc[UhchPgl 

OldNo:= NeuNunber; 
Read~Real~NeuNunber,O,10000,8,Ix,ly~; 
I f  OldNo 0 NeuNunber Then Begin 

I f  ShouCtUhchPgl 

E lse  NeuNunber := FaCn[UhchPgl ; 

Then Begin 
Conc [UhchPgl := NeuNunber; 
I f  UhchPg = 1 Then Begin 

Conc121:- Conc[ll*FaCn[Zl; 
Conc[31:= Conc[ZI*FaCn[31; 
End E lse  

I f  Conc[ l l  = 0.0 
I f  UhchPg = 2 Then Begin 

Then Begin 

Else Begin 

Conc[21:= 0.0; Beep; 
End 

FaCnt2l := ConcC21/ConcCll; 
Conc[31 := Conc[ZI*FaCnC31; 
End; 

End 

I f  Conct21 = 0.0 
E lse  Begin 

Then Begin 

ELse FaCn[31:= Conct31/Conc[21; 

Conc[JI:= 0.0; Beep; 
End 

End; 
End 

FaCnCUhchPgl:= NeuNunber; 
I f  UhchPg = 2 Then Conc[ZI:= Conctll*FaCn[21; 
Conc131 := Conc[21'FaCn[31; 

E lse  Begin 

End; 
End; 

End; 
I f  FunctionPressed Then Process-FuncKey-Src; 

End; 

Procedure Shou-Source-Page; 
Var L : Integer; Chk : Boolean; 
Begin 
nove(InScreen~~hchPgl*,~em~$B800:01,8000~; 
Usv:= UhchPg; 
I f  ReOoConctUhchPgl Then Begin ReOoConc[UhchPgl:= false; 

For L:= 1 t o  Nsrc Do Urite-lten(L,Black); 
End: 

C restores the  previous screen 1 

TextAttr:. Uhi te; 
TextAttr := HiColor; CotoXY(60.48); Yrite(Spsce,WaxAvail,' bytes f ree '); 
I f  UhchPg = 1 Then Begin CotoXY(6.46); Yrite(NurPt,' po in ts  I); End; 
SuitchPage:. false; 
TextAttr := TblColor; nsg(60,46,DepthST[UhchPg~ll); 

Center-Msg(3,DataTi tleCShouC[YhchPgl ,UhchPgl); 
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Repeat 
Isave:' Isrc;  
I f  CountSrc Then Begin 

Na:= 0; CountSrc:= false; 
For L:= 1 t o  Wsrc Do I f  SrclnfotL1.FITsrc Then Inc(Na); 
TextAttr:= HiColor; 
GotoXY(30.46); Yrite(Na,' LLSP Sources I); 

GotoXY(30.48); Yri WNsrc-la.' Fixed Sources '); 
End; 

Urite-1 tem(lsrc,BoxBkgrd); 
CH:= UpCase(ReadKey); 
Case CH o f  

10 : Process-FuncKey-Src; 
Space : With S r c l n f o t l s r c l  Do Begin 

Period, 
'0'..'9' : Get-Real; 

E l s e  Beep End; 

FITsrc:= not FITsrc; CountSrc:= true; 
End; 

TAB : Change(1max); 
CR : Change(+l); 

Y r i  te-1 tern( Isave, black); 
U n t i l  SuitchPage o r  HelIFreezes; 
~ove(Mernt~B800:01,InScreentUsvl~,8000~; 

The NeuSUnB f l a g s  are  s e t  i f  Uhch-1. > 
Chk:= false; 
For L:= 1 t o  Nsrc Do With Src In fo tL l  Do Begin 

DoSrctYsvl:= FITSrc o r  (Conc[Usvl 0 0.0); 
I f  ConctUsvl 0 GridCtYsvl Then Begin Chk:= true; 

C stores the  whole screen > 
C Changes PressToCalc t o  t r u e  i f  an inprt changed. 

I f  Ysv = 1 Then YeuSunB[Pred(L+SdIk) d i v  SunBlkl:= true; 
GridCtUsvl := ConctYsvl; 
End; 

CridFtYsvl := FaCntYsvl; 

End; 
I f  Chk and not PressToCalctUsvl Then Begin 

PressToCalctll:= true; 
PressToCalct21 := true; 
I f  no t  ShoYMore Then ReconputeCal:= true; 
End E lse  

I f  Usv = 1 Then Begin 

I f  Ysv = 2 Then PressToCalct21:= true; 
PressToCalc[31:= true; 
I f  not Shounore Then RecorrprteStg:= true; 
End; 

End; 

[==;== Graphical ( t e x t  d e )  page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Procedure Conpute-Relative-Errors; 
[ Recompute the  r e l a t i v e  e r ro rs  between RPTdata and SunTotal > 
Var 1.J : Integer; 

TotC.TotK.Suw2.SUIK.UrkC.YrkK : Single; 
Function Find-Rel-Err(Lvl:Boolean) : Single; 

performs ca lcu la t ion  f o r  chest o r  knee > 
Var 0atm.Calc.Rat : Single; 
Begin 

Datm:= RPTdsta[Lvll^tl,Jl; 
I f  (Datm > 0.0) and (Calc , 0.0) Calc:= SunTotal t L v l l A t I  ,J1; 

Then Begin 
I f  Datm < Calc Then Find-Rel-Err:. (Calc-Datn) I (Datwl.0) 

E lse  Find-Rel-Err:. (Calc-Datm) I (Calc+l.O) 
End 

FlTpointtI,J1:= false; Find-Rel-Err:. 0.0; 
End; 

Else Begin 

End; 
Begin 

s m : =  0.0; s a : =  0.0; 
TOtC:= 0.0; TotK:= 0.0; 
For I : =  1 t o  Xmax Do 

For J:= 1 t o  Ymax Do Begin 
UrkC:= Find-Rel-Err(Chst); ReLErrtChst l "~l ,JI := UrkC; 
YrkK:= Find-Rel-Err(Knee); RelErrtKneel*fl.Jl:= UrkK; 
TotC:= TatC + Abs(YrkC); 
I f  FITpo in t f l , J l  Then Begin 
S a : =  SunC + Abs(YrkC); 

TotK:= TotK + AbsCUrkK); 

S a : =  SUIK + AbsCUrkK); 
End; 

End; 
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FITRelErrtChstl:= SunC; FITRelErrtKneel := SUN; 
TotRelErrtChstl := TotC; TotRelErrtKneel := TotK; 

End; 

Procedure Make-Ratio-Grid; 
Procedure Put Grid(Lvl  :Boolean); 
( Canpltes t h e  dose r a t e  r a t i o s  gr id,  inc lud ing  the  t i t l e  > 
Var 1,J.K : Integer; Tnp : Single; 
Begin 
U i t h  Crid)atatMREpg,Lvll DO Begin 

For J:= 1 t o  Ymax Do Begin 
Trip:= RelErr tLvl l^ t I ,J1;  K:= 0; 
U h i l e  Tnp > RatioHi tK1 Do Inc(K); 
Y i t h  Cr fP Io t t l , J l  Do Begin 

End; 

GrdNarne:; 'MCNP Conpared n i t h  Measurements - -  '+LevelSt[Lvll*' Level'+DepthSTtUatrl61; 
For I:= 1 t o  Xmax Do 

Acolor:= RatioColortKI; Achar:= CrfCHtKl; 
End; 

End; 
End; 
Begin 

Comprte-Relative-Errors; 
Put GridCChst); Put Grid(Knee)( 
D~-2D_FiLe(MREpg,RelErr ,  Wodi f ied  Re la t i ve  Error,); 

End; 

Procedure Yen-Source-File; 
C U r i t e s  a l i s t i n g  of the  current source a s s q t i o n s  t o  a f i l e .  > 
Var f o  : Text; N : Integer; 
Begin 

Str(Filelndx:Z,ST); If S T U 1  = Space Then ST[11:= Zero; 
Assign( fo ,F i leOr ive*StdF i leNa~ST+ ' .S ' ) ;  Renritecfo); 
Add-Line( lUr i t ing the  source l i s t  t o  '+ST); 
ur i te ln ( fo ,s rcT i t le l ) ;  Ur i te ln( fo.SrcTi t le2);  
For N:= 1 t o  Nsrc Do Begin 

Source-lnfo-ST(N); Uriteln(fo,ST); 
F d .  

End; 

Procedure Read-MCNP-Binary(Blk: Integer; Lv1:Boolean); 
C This updates both SunB[Lvl,Blkl and SunTotal [ Lv l l .  > 
Var I,J,N,Strt : Integer; Cnc,Tnp : Single; 
Begin 

C zero the  SunBtBlk,Lvll a r ray  > 
C read in the  nen values f o r  Sum > F i  I IChar(SunBtBlk,Lvll*,SizeOf(StdGrid),D); 

Strt := BIk*SunBlk - Pred(SunB1k);C s t a r t i n g  index f o r  t h i s  group o f  sources > 
Seek(fbtLvll,Succ(Strt)); 
For N:= S t r t  t o  Pred(Strt+SunBlk) Do Begin 

Cnc := Src Inf 0 tN1. Conc t 11 ; 
Read(fbtLvll,OneRec);( dose rates frm the Nth source > 
I f  SrclnfotNl.DoSrctl1 Then 

For I:= 1 t o  Xmax Do 
For J:= 1 t o  Ymax Do Begin 

Trip:= OneRec.DRtI,JI*Cnc; 
I f  T n p  > 1.DE-06 Then Begin 

SumTotal [ L v l l * t I  ,J1 := SunTotal tLv l l * t I , J I  + Tnp; 
SumB tBlk,Lvl lA [ I ,  J1:= SunB tBlk,Lvl l^  [ I ,  J1 + Tmp; 
End; 

End; 
End; 

End; 

Procedure Redo-Calibration-Grid; 
C RecMputes the  S u m  and Sunrota1 arrays > 
Var 1,J.K.L : Integer; 
Begin 

Nen-Screen; Inc(Fi1elrdx); < nen se t  o f  f i l e s  > 
RecMputeCal:= false; PressToCalctll:= false; 
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Add LineC'Conprting the new t o t a l  dose rates - -  c a l i b r a t i o n  case'); 

F i  1 lChar(Sun1otal tChstlA,2*SireDf ( S t a r i d )  ,O); 
For L:= 1 t o  SurWax Do Begin 

C recompute the SunTotal array, updeting SunB i s  needed > 

I f  NeuSunBtL1 
Then Begin C rend the b ina ry  f i l e s  1 

Read-MCNP-Binary(L,Chst); Read_MCNP-Binary(L,Knee); 
NewSunBtLl:= false; 
End 

For I:= 1 t o  Xmax Do 
Else Begin < j u s t  add SunB t o  SunTotal ) 

For J:= 1 t o  Ymax Do Begin 
SumTotal tChstl^tl,Jl:= Sunlote l  tChstl*t I ,Jl  + SunBtL,ChstI"tl,Jl; 
SumTotal [KneelL [ I ,  Jl := SunTotal [Kneel^ [ I ,  J1 + SunB tL,Kneel^ [I ,J1; 
End; 

C update the graph arrays > 
End; 

End; 

Make DR Crid(CrCpg,SunTotal,'MCNP Dose Rates ( m r d h ) ' ) ;  
MakeIRaFio-Grid; C colnputes RelErr ar ray & appends t o  the 2D f i l e  1 
leu-Source-File; C w r i t es  the current  source f i l e  ) 
Pause-To-Look; 

End; 

Procedure Redo-Stage-Grids; 
[ Reconprtes the  SunTotSl and SunTotS2 arrays > 
Var K.Uhch : Integer; 
Procedure Total_Doses(Ptr:StdPtr2; Lvl:Boolean; Strt,Fini:Integer); 
Var 1,J.N : Integer; Cnc,Top : Single; 
Begin 

For N:= S t r t  t o  Fini Do Begin C water & u a l l  Sources 1 
Cnc:= S rc ln fo  tN1 .Conc [Uhchl; 
I f  Cnc , 0.0 Then Begin 

Seek( f b [ L v l l  , Succ(N ) ) ; 
I f  SrclnfotNl.DoSrctUhch1 Then 

For I:= 1 t o  Xmax Do 
For J:= 1 t o  Ymax Do Begin 

Read( fb [ L v l l  ,DneRec ) ; 

Top:= DneRec.DRtI,Jl*Cnc; 
I f  T o p  w 1.OE-06 Then 

End; 
P t r  t L v l l *  [ I ,  J1 := P t r  t L v l l ^  [ I ,  J l  + Tmp; 

End; 
End; 

End; 
Begin 

New-Screen; PressToCalct21:= false; 
ReconputeStg:. false; PressToCalct31:= false; 

Add-Line('Conprting the new t o t a l  dose rates - -  Stage 1 case'); 
Uhch:. 2; 

F i  I IChar(SunTotS1 tChstlA,2*SireDf(StdGrid),0); 
Total-Doses(SunTotS1,Chst.SrcOthr.SrcMax); 
TotaI-DoSeS(SunTotSl,Knee,SrcDthr,SrcMax); 
Depthl:= Uatrl7; 
Suitch-Assigns(Chst); switch-AssignscKnee); 
Total-Doses(SunTotS1 ,Chst, 1,SrcPool); 
Total-Doses(SunTotS1 ,Knee, 1 ,SrcPool); 

Make-DR-cr id(Sg1Pg , SunTot S l  , 'Stage 1 Dose Rates ( m r d h )  a ) ; 

Add-Line('Computing the neu t o t a l  dose rates - -  Stage 2 case'); 
Uhch:= 3; 

F i  I IChar(SunTotS2 tChstlA,2*SireOf(StdCrid),0); 
Total~Doses(SunTotS2,Chst. 1 ,SrcMax); 
Total~Doses(SunTotS2,Knee. 1 ,SrcMax); 

[ Sfage 1 dose ra tes ~=iiii=iiiiiiiii ) 

[ recMpr te  the  SunTotSl ar ray > 

< 17'2" depths 1 

update the graph arrays 1 

[ Stage 2 dose rates ================ ) 

[ recompute the SunTotS2 array > 

Pause-To-Look; 
End; 

Procedure Urite-Point-Total; 
Begin 
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Procedure Wr i te  Grid; 
C Displays the Jose r a t e  g r i d  on the screen, beg im ing  w i th  the t i t l e .  > 
Procedure Put-Grid(Lvl:Boolean); 
Var 1.J  : Integer; Tmp : Single; 
Begin 
With Grid)ata[WhchPg,Lvll Do Begin 

Ur i t e ln ;  
TeXtAttr:. Gr idTi t le ;  Yrite(Space,GrdNane); 
TextAt t r :=  White; 
I f  UhchPg > MREw Then Y r i t e l n  

Else Begin GotoXY(63,WhereY); 
Writeln('MRE: ~+~inNuPStr (F ITRelErr [Lvl l~* ' / ' *MinNunStr~TotRelErr~Lvl l~+ '  '); 
End; 

W r i  t e l n ( '  ,Alphabet,Alphabet, 'ABCD'); 
For I : =  1 t o  Xmax Do Begin 

TextAttr:= White; Write(RonID[Il); 
For J:= 1 t o  Ymax Do 

I f  F ITpoint [ l ,J I  o r  (YhchPg w MREp9) 
Then Y i t h  Gr fP lo t [ I . J l  Do Begin 

TextAttr:= Aicolor; Y r i  te(Achar); 
End 

Else Begin 
TeXtAttr:= Black; Urite(Space); 
End; 

TextAttr:= Yhite; Urite(RoulD[II); 
I f  I > 17 Then Wr i te ln  
Else Begin 

I f  UhchPg = 6 
Then Begin 

TextAttr:= Ra t ioCo lo r t l l ;  Y r i t e l n ( '  ',RatioST [ I1  ); 
End 

End; 
End; 

End; 
End; 

End; 
Begin 

Nen-screen; 
Put-Grid(Chst); Put-GridCKnee); 
TeXtAttr:= TblColor; ~sg(~ ,2 , 'Pege '+RonID[VhchPgl ) ;  
TextAttr:= HelpTitle; 
ClrMsg( 1.48, 

ClrMsg(l.49, 

w r i  te-Poin:-Total; 

n F5:Mark C o l m  F6:Mark ROY F7:Mark A l l  AItF5-FT:Mark Pat tern I); 

I PgUp P Dn,O-3:Page Space:Mark Point  Tab:Chest/Knee I ) ;  

End; 

Procedure Y r i  te-Crid-Point(x,y:Integer; c:Byte; Lvl:Boolean); 
Var TmpC,TnpU : Single; Un i t s1  : ST9; 
Begin 

1y:= x + Ro f f [Lv l l ;  1x:- y + 2; 
I f  c = black 

Then Begin I f  FITpoint[x,yl 
Then U i t h  Crid)ata[WhchPg,Lvll .GrfPlot[x,yl Do Begin 

TeXtAttr:= Acolor; CH:= Achar; End 
Else Begin TextAttr:= black; CH:= Space; End; 
End 

TextAttr:= TblColor; Msg~67,23,ColID~Coll+RoulD~Roul~; 
UnitST:= I nrem/h I. Msg~67,45,ColID~Coll+RoulD~Roul~; 
I f  UhchPg = GrRPg Thkn Begin 

I f  WhchPg = GrCpg Then Begin 

I f  UhchPg = MREpg Then Begin UnitST:= * 

E lse Begin 

Tmpc:= RPTdata [Chstl- tx.yl ; 
End Else 

Tmpc:= Sunlota l  [Chs t l *~x ,y l ;  
End Else 

Tm:= RPTdata [Kneel A tx,yl ; 

T@:= SunTotal [Kneel^[x,yl; 
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TvC:= RelErr[Chstl*[x,yl; 1pW:- RelErr tKneel*~x,y l ;  
End E lse  

1pC:- SunTotSl [Chstl*[x,yl; 
End E lse  

T p C : =  SunTotS2 [Chstl A [x,yl; 
End; 

I f  WhchPg = SglPg Then Begin 

I f  WhchPg = MaxPg Then Begin 

Msg(65,24,MinNunStr(TmpC)*UnitST); 
Msg(65,46,Mi~unStr(TpW)+UnitST); 
TextAttr:;. 16*c; CH:= CursCH; 

TpW:= SmTotS1 CKneelAtx,yl; 

T p W : =  SunTotS2[Kneel A [x,yl; 

End: 
Msg(lx,ly,CH); GotoXY(Ix,ly); 

End; 

Procedure Process-FuncKey-Grid; 
Var I,J,L,K,Stp,Stpl : Integer; F l g  : Boolean; 
Begin 

CH:= ReadKey; 
Case CH o f  

A l tX  : HelIFreeres:= true; 
UP : Rou:= Succ((Rou*Xmax-2) mod Xmax); 
DN : Rou:= Succ(Rou mod Xmax); 
LFT : Col:= Succ((Col+Ymax-2) mod YmaX); 
RT : Col:= Succ(C0l mod Ymax): 
F1 
F2 
SF2 
F5 

F6 

Shou-Help-Page; 
Begin DoStatsCal:= true; SuitchPage:. true; End; 
Begin DaStatsStg:= true; SuitchPage:. true; End; 
Begin Flg:= no t  FITpoint[Rou,Coll; 
For L:= 1 t o  Xmax Do Begin FITpoint[L,Coll:= Fig; 

W r i  te-Grid-Point(L,Col,black,Louer); 
Write-Grid-Point(L,Col,black,not Louer); 
End; 

countpt:= true; 
End; 
Begin Flg:= no t  FITpcint[Rou,Coll; 
For L:= 1 t o  Ymax Do Begin FITpoint[Rou.Ll:= Flg; 

Wr i te  Gr id  Point(Rou,L,black,Lower); 
WritelGridIPoint(Rou,L,black,not Louer); 
End: 

CountPt:= true; 

For L:= 1 t o  Xmax Do 

E d !  
F7 : Begin Fig:= not  F1Tpoint[Rou,Coll; 

For K:= 1 t o  Ymax Do Begin FITpoint[L.KI:= Flg; 
U r i  te-Grid-Point(L,K,black,Louer); 
Write-Grid-Point(L,K,black,not Louer); 
End; 

PgDn : 
pgup : 
FB : 
F9 : 

F10 : 

H O H  : 
EndP : 

ELse Beep End; 
FunctionPressed:. false; 

End; 

Begin 
F i  I IChar(FlTpoint.Size0f (FITpoint),O): 

L:= Xmax - (Rou mod Stp); 
While L > 0 Do Begin 

K:= I ;  
While K > 0 Do Begin 

Dec(L,Stp); 

Stp:= Drd(CH) - 106: I :=  YmaX - ( C O l  mod S t l  

FITpoint[L,KI:= true: Dec(K,Stp); 
End; 

End; 
SuitchPage:= true; CountPt:= true: 
End; 
Doun-Page; 
Up-Page; 
Begin DoFit:= true; Switchpage:. true; 
I f  PressToCalc[ll Then Begin 

RecomputeCal:= true; Switchpage:= true; 
If (PressToCalc[21 o r  PressToCelc[31) Then Begin 

RecomputeCal:= PressToCalc[ll; 
RecMnputeStg:= true; SuitchPage:= true; 

Raw:= 1; C t o  t o p  o f  g r i d  1 
ROY:= xmax; c t o  battm of g r i d  1 

End; 

End; 

End: 
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Procedure Show-Grid-Page; 
C Shows t h e  RPT data, MCNP dose rates, and r a t i o s  1 
Var CursCH : Char; 
Procedure V e r i f y  I l l p o i n t .  
C Checks t h a t  i n c a l i d  p o i k t s  are not marked true. 
Var 1.J : Integer; FLg : Boolean; 
Begin 

NunPt:= 0; CountPt:= false; 
For I : =  1 t o  Xmax Do 

Also counts v a l i d  points.  > 

For J:= 1 t o  Ymax Do Begin 
Flg:= (SunTotai[ChstI^[l,Jl > 0) and (RPTdata[Chstl"Cl,JI w 0) and FlTpoint [ l ,J I ;  
FITpoint [ l ,J I := FIg; 
End; 

I f  FLg Then Inc(NurPt); 

Yrite-Point-Total; 

Yrite-Grid; SwitchPage:. false; 
I f  PressToCalc[ll and ((YhchPg = CrCpg) o r  (YhchPg = MREps)) 

Msg(5,25,'Press F9 t o  Recalculate Ca l ib ra t ion  Dose Rates'); 
End E lse  

End; 
Begin 

Then Begin TextAttr:= HiCoIor; 

I f  (PressToCalc[21 o r  PressToCalc[31) and (YhchPg > MREpg) 
Then Begin TeXtAttr:= HiColor; 

Msg(5.25,'Press F10 t o  Recalculate Stage 1 B 2 Dose Rates'); 
End; 

Repeat 
Rsave:; ROW; Csave:' Col; Lsave:' Lower; 
I f  CountPt and not PressToCalc[ll Then Verify-FITpoint; 
Urite-Grid-Point(Rou,CoI,BoxBkgrd,Louer); 
CH:= UpCaseCReadKey); 
Case CH o f  

#O : Process-FuncKey-Grid; 
Space : Begin BothCrd:= true; CountPt:= true; 

' l ' . . @ a l  : Begin YhchPg:= Drd(CH) - 48; Switchpage:. true; End; 
Tab : Low%:= not Lower; 
E lse  Beep End; 

Urite-Grid-Point(Rsave,Csave,black,not Lsave); 
BothGrd:. false; End; 

FITpoint[Rou,Coll:= no t  FITpoint[Rou,Coll; End; 

If not Switchpage Then Yrite-Grid-Point(Rsave,Csave,black,Lsave); 
I f  Bothcrd Then Begin 

U n t i l  Switchpage o r  HelLFreezes; 
End; 

(=;;;; Hain program SSS.pAS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Begin 
I n i t i a l i z e ;  

Make-RPT-Gr id; 
Repeat 

< read the  RPT dose r a t e  f i l e s  and prepare the g r i d  > 

I f  DoStatSCaL Then Begin 
If PressToCalc[ll Then Redo-Calibration-Grid; 
Make-Stat-Fi les(1); 
End Else 

I f  PressToCalc[ll Then Redo-Calibration-Grid; 
I f  PressToCalc[ZI o r  PressToCalc[31 Then Redo-Stage, 
Make-Stat-F i les(2) ; Make-Stat-Fi les(3) ; 
End; 

I f  DoStatsStg Then Begin 

I f  DoFit  and (Na > 0) and (Na <= NunPt) Then Do-LLSO-Fit; 
I f  UhchPg < 4 Then Show-Source-Page 

E lse  Begin 
I f  RecomputeCal and PressToCalc[ll Then Redo-Calibration Grid. 
I f  RecMnputeStg and (PressToCalc[21 o r  PressToCalc[31 1 Tfien R;do-Stage-Grids; 
Show-Grid-Page; 
End; 

Blanks[Ol:= W; 
U n t i l  HelLFreezes; 
Close(fb[Chstl); 
TextMode(ModeSave); 

C I osecfb [Kneel 1; 

End. 

_Grids; 



DISTRIBUTION SHEET 
To 

F. W. Moore X3-85 
From Page 1 of 1 
P. D. Rittmann HO-31 Date May 13, 1997 

A-6000-135 (01193) UEF067 

Project T i t l ework  Order 
HNF-SD-SNF-CAVR-002 Rev 0 
MCNP Model f o r  the Many KE-Basin Radiat ion Sources 

EDT No. 621459 
ECN No. na 

Name 
Text Text Only Attach./ EDTlECN 

MSlN With All Appendix Only 
Attach. Only 


	sp94 D
	sp95 D
	sp96 D
	sp97 D
	sp98 D
	sp99 D
	spl00 D
	splOl D
	spl02 D
	sp103 D
	sp104
	splD5
	sp106 D
	sp107 D
	sp1D8
	spl09 D
	spll0 D
	splll D
	sp112 D
	sp113 D
	sp114 D
	spl15 D
	sp116 D
	sp117 D
	sp118 D
	sp119 D
	spl20 D
	spl2l D
	spl22 D
	sp123 D
	sp124 D

