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G1-2 

APPENDIX G :  CHARACTERIZATION OF BUILDINGS, 
STRUCTURES, AND FOUNDATIONS 

G.1. RESIDUE STORAGE BUILDINGS 

G . l . 1 .  Bui ld ing  D e s c r i p t i o n s  

Two p o r t i o n s  of t h e  S i t e  c o n t a i n  s t r u c t u r e s  which have been 

contaminated by o r  are be ing  used t o  s t o r e  U.S. and Afr ican  Metals 

Corpora t ion  p i t c h b l e n d e  r e s i d u e s .  

s ists  of t h e  U.S. Department of Army's water t rea tment  and d i s t r i b u t i o n  

system ( s e e  F i g u r e  4-2). The o t h e r  complex c o n s i s t s  of Bui lding 434, 

known a s  t h e  K-65 tower,  and t h e  thaw shed a t t a c h e d  t o  t h e  s o u t h  ( s e e  

F i g u r e  4-2). 

The southwest  b u i l d i n g  complex con- 

The purpose of t h e  r e s i d u e  b u i l d i n g  c h a r a c t e r i z a t i o n  w a s  t o  

de te rmine  exposures ,  contaminat ion l e v e l s ,  222Rn c o n c e n t r a t i o n s  and 

a i r b o r n e  p a r t i c u l a t e s  i n  t h e  b u i l d i n g s ,  and l o c a t e  connect ions among 

b u i l d i n g s .  

D e t a i l e d  procedures  i s s u e d  i n  t h e  b u i l d i n g  c h a r a c t e r i z a t i o n  

are d e s c r i b e d  i n  Appendix B ,  QA Documents EE-SP-2, EE-SP-9, EE-SP-10, 

EE-SP-12, EE-SP-12.1, and EE-SP-12.2. 

Bui ld ing  409, F i r e  Reservoi r  

The f i r e  r e s e r v o i r  i s  a poured c o n c r e t e  p i t  approximately 

30 x 18 m (85 f t  x 60 f t )  w i t h  a 5.8 m (19 f t )  usable  depth.  It w a s  

designed t o  hold approximately 1,892,500 l i t e r s  (500,000 g a l s )  of 

w a t e r  ( F i g u r e  G l - 1 ) .  The b u i l d i n g ,  l o c a t e d  s o u t h  of Bui lding 410, h a s  

a p i t c h e d  wooden roof above t h e  bermed c o n c r e t e  w a l l s .  

Bui ld ing  410, Water Treatment F a c i l i t y  

The b u i l d i n g  des igna ted  410 w a s  designed t o  perform s e v e r a l  

s t a g e s  of chemical  water t rea tment  i n c l u d i n g  mixing, s t o r a g e ,  and 
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d i s t r i b u t i o n  ( F i g u r e s  G1-2 and G1-3) .  From east t o  w e s t ,  t h e  f a c i l i t y  

can b e  d i s c u s s e d  as f o u r  s e c t i o n s .  The east room, S e c t i o n  1, is  a ven- 

t u r i  e n t i r e l y  below g r a d e  and serves as a water r e t a i n e r .  Four 0.9 m 

(30-in.)  p i p e s  l e a d  from t h i s  room t o  t h e  C e n t r a l  Drainage Di tch  approxi- 

mately 6 1  m (200 f t )  east. Water f lows  from t h e  connec t ing  c a n a l s  

through S e c t i o n s  2-4 of t h e  f a c i l i t y  and through t h i s  s e c t i o n  f o r  d i s -  

charge.  The p i p e s  connec t ing  B u i l d i n g  410 w i t h  t h e  C e n t r a l  Drainage 

D i t c h  have been valved-off a t  t h e  p o i n t  of d i scharge .  However, due t o  

t h e  age of t h e s e  p i p e s  and v a l v e s ,  some d i s c h a r g e  occurs .  

S e c t i o n  2 of B u i l d i n g  410 i s  approximately 23 x 15 m (75 x 

50 f t )  and c o n s i s t s  of a b a f f l e d  se r ies  of c a n a l s  covered by wooden s l a t s  

t o  p r o v i d e  a walking s u r f a c e  and a n  upper balcony t o  t h e  n o r t h  approxi- 

mate ly  3.7 m (12 f t )  wide,  The c a n a l s  provide  f low from S e c t i o n s  3 and 4 
c a n a l s  and from a 1 m (36-in.)  p i p e  from t h e  west bay of Bui lding 4 1 1  and 

from t h e  p r e s s u r e  p i t  t o  S e c t i o n  1. The balcony i s  approximately a t  

ground l e v e l ;  t h e  c a n a l s  are 1.5-3 m (5-10 f t )  deep and l i e  approximately 

3 m (10 f t )  below grade .  

S e c t i o n  3 of t h e  f a c i l i t y  h a s  f o u r  components. A pump room 

which is  immediately t o  t h e  w e s t  of S e c t i o n  2.  The southernmost  rooms 

(Rooms 06 and 07; see F i g u r e  G1-2) i n c l u d e  two l e v e l s .  The lower f l o o r  

i s  on ground level  and c o n s i s t s  of a l a r g e  room 30.5 x 7.6 m (100 x 25 f t )  

and t h r e e  s m a l l  o f f i c e - l a b o r a t o r y  a r e a s .  The upper level  c o n t a i n s  t h r e e  

l a r g e  b i n s  f o r  chemical s t o r a g e  ( s e e  F igure  G1-3). The east one con- 

t a i n s  approximately 2 t o n s  of Middlesex sands.  

c o n t a i n s  a l a r g e  open working area and two o f f i c e s  o r  l a b o r a t o r y  rooms. 

T h i s  area provides  a c c e s s  t o  t h e  a c c e l a t o r s  (412-414) and t h e  s u r g e  

The upper l e v e l  a l s o  

t a n k  (415) a s  w e l l  as t o  t h e  n o r t h  p o r t i o n  of t h i s  s e c t i o n  of Bui lding 

410 ( s e e  F igure  G1-3). The n o r t h  a r e a  of Sec t ion  3 c o n t a i n s  a stairwell  

access t o  t h e  below b u i l d i n g  c a n a l s ,  two mixing room areas (02 and 0 3 ) ,  

and a l a r g e  a r e a  which w a s  used f o r  s t o r a g e  of t h e  K-65 drums when they 

w e r e  shipped t o  t h e  S i t e  p r i o r  t o  t h e i r  placement i n  Bui ld ing  434. c 

S e c t i o n  4 of t h e  f a c i l i t y  a l lows  a c c e s s  t o  t h e  t h r e e  acce la-  

t o r s  and t h e  surge  tank  and t h e  connect ing c a n a l s .  Access i s  provided 

t o  t h e  c a n a l  system and connec t ing  p i p e s  on t h e  lower leve l  and t o  t h e  

a c c e l a t o r  ca twalks  on t h e  upper level.  P i p e s  l e a d  from t h i s  a r e a  t o  
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corresponds to the  instrumental and smear 
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(1) t h e  r e c a r b o n a t i o n  p i t ,  (2) t h e  aboveground r e s e r v o i r  o f f - s i t e  t o  

t h e  w e s t ,  and (3) f r o m  t h e  o r i g i n a l  1.2 m (42 i n . )  water i n t a k e  l i n e .  

The water l i n e  w a s  s e v e r e d  d u r i n g  Town of Lewiston o p e r a t i o n s  on 

P l e t c h e r  Road. 

Bui ld ing  419 i s  i n  extremely poor r e p a i r  and s i g n i f i c a n t  

rainwater and snow i n p u t s  t o  t h e  i n t e r i o r s  increase t h e  volume of water 

i n  t h e  c a n a l  system. However, even d u r i n g  d r y  p e r i o d s ,  water cont inues  

t o  f low through t h e  c a n a l  system. The s o u r c e ( s )  of t h i s  water i s  cur- 

r e n t l y  unknown. A p o r t i o n  of i t  probably r e s u l t s  from t h e  recarbonat ion  

p i t  a r e a  which u n t i l  November 1980 w a s  completely open t o  p r e c i p i t a t i o n .  

However, t h e r e  i s  no l a r g e  f l u x  of water  from t h e  r e c a r b o n a t i o n  p i t .  

Whether s a t u r a t e d  zone water i s  e n t e r i n g  t h e  b u i l d i n g  i s  c u r r e n t l y  

unknown. 

Bui lding 411, Water S t o r a g e  Reservoi r  

B u i l d i n g  411 i s  a 6 1  x 46 m (200 f t x 180 f t )  c o n c r e t e  

b u i l d i n g  c o n t a i n i n g  two 6 1  x 27 x 6 m (200 f t  x 90 f t  x 1 9  f t )  c o n c r e t e  

v a t s  f o r  water s t o r a g e  ( F i g u r e  G1-4). A c e n t r a l  and s o u t h e r n  catwalk 

a l low a c c e s s  t o  t h e  b u i l d i n g  a t  t h e  top of t h e  v a t s .  A s p i l l w a y  connec ts  

t h e  r e c a r b o n a t i o n  p i t  w i t h  t h e  b u i l d i n g .  The b u i l d i n g  i s  connected t o  

Bui ld ing  410 through a 1 m (36-in.)  p i p e  a t  t h e  bot tom of t h e  w e s t  v a t .  

No o t h e r  d i s c h a r g e  p o i n t s  were l o c a t e d  i n  t h e  b u i l d i n g .  However, t h e  

p i p e  from t h e  r e c a r b o n a t i o n  p i t  p a s s e s  n o r t h  of Bui ld ing  411 and has  

a v a l v e  p i t  l o c a t e d  under  t h e  extreme n o r t h  end of  t h e  catwalk.  S i n c e  

t h e  p i t  is s e a l e d  i n  c o n c r e t e ,  l eakage  from B u i l d i n g  411 through t h i s  

v a l v e  is unknown. New r o o f i n g  was a p p l i e d  i n  September 1979 t o  prevent  

a d d i t i o n a l  p r e c i p i t a t i o n  from e n t e r i n g  t h e  b u i l d i n g .  Water l e v e l s  i n  

t h e  v a t s  f l u c t u a t e  somewhat less than  1 meter w i t h  changing environ- 

mental  c o n d i t i o n s .  
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The A c c e l a t o r  Complex (Bui ld ings  412, 413, 414) 

B u i l d i n g s  412, 413, and 414 are c y l i n d r i c a l  c o n c r e t e  a c c e l -  

a t o r s  9 m (62 f t )  i n  d iameter  by 6 m (19 f t )  deep (F igure  G1-5). Each 

a c c e l a t o r  is covered by a sha l low c o n i c a l  roof  (F igure  G1-6). Access is  

provided by a catwalk from t h e  upper level  of S e c t i o n  4 of B u i l d i n g  410. 

There i s  a s p i l l w a y  around t h e  a c c e l a t o r  approximately 0.6 m (2  f t )  i n  

i n  d iameter  by 1.5 u (5 f t )  i n  d e p t h .  B u i l d i n g  412 has  wooden p a r t i t i o n s  

throughout  t h e  a c c e l a t o r  and w a s  p r e p a r e d  f o r  u s e  i n  t h e  water t r e a t m e n t  

system. It conta ined  t h r e e  drums of L-50 r e s i d u e s  a t  t h e  door t o  t h e  

catwalk which were removed t o  B u i l d i n g  4 1 1  i n  t h e  autumn of 1980. Build- 

i n g s  413 and 414 do n o t  c o n t a i n  t h e  wooden p a r t i t i o n s .  I n  October of 

1944, Linde A i r  Products  of Buffa lo  processed  a 16 p e r c e n t  U308 A f r i c a n  

Congo p i t c h b l e n d e  o r e .  The r e s i d u e s  from t h i s  process  were t r a n s p o r t e d  

t o  t h e  Lake O n t a r i o  Ordnance Works and w e r e  p laced  i n t o  Bui ld ings  413 and 

414. 

(1878 t o n s ) .  

The approximate r e s i d u e  i n v e n t o r y  i n  t h e s e  b u i l d i n g s  i s  1 .7  x l o 6  kg 

The b u i l d i n g s  are n o t  connected t o  any o t h e r  b u i l d i n g s  o r  t o  

t h e  p i p e l i n e - c a n a l  system of Bui ld ing  410. Each a c c e l a t o r  h a s  a 0.8 m 

(30-in.) p o r t  above t h e  c a n a l  system i n  S e c t i o n  4 of Bui ld ing  410. 

t h e s e  p o r t s  are sealed w i t h  metal p l a t e s  which show no evidence of l e a c h i n g  

and have no e x t e r n a l  contaminat ion.  

However, 

Bui ld ing  434, t h e  K-65 Tower, Thaw and Shake B u i l d i n g  

B u i l d i n g  434 i s  a modif ied w a t e r  s t o r a g e  r e s e r v o i r  designed 

d u r i n g  LOOW o p e r a t i o n s .  The o r i g i n a l  r e s e r v o i r  tank was 10.7 m (35 f t )  

deep and 11 .6  m ( 3 8 f t )  i n  diameter  and w a s  t h e  upper p o s i t i o n  of a 50 m 

(165 f t )  c o n c r e t e  tube c o n s t r u c t i o n  tower.  The r e s e r v o i r  was designed t o  

hold  1100 m3 (275,000 g a l ) .  Modified under AEC c o n t r a c t  d u r i n g  1950, t h e  

t u b u l a r  bot tom s e c t i o n  could hold  an a d d i t i o n a l  2900 m3 (725,000 g a l ) .  

bot tom s e c t i o n  h a s  a f l o o r  approximately 1.2 m ( 4  f t )  above t h e  ground. 

The e n t i r e  tower i s  supported on a c o n c r e t e  ' foundat ion and s u p p o r t i n g  g i r -  

d e r s .  During m o d i f i c a t i o n ,  t h e  i n t e r i o r  l a d d e r  t o  t h e  upper s e c t i o n  w a s  

removed . 

The 



FIGURE G1-5. DIAGRAM OF THE CANAL SYSTEM SURROUNDING THE SURGE TANK (BUILDING 415) AND THE THREE ACCELATORS 
(BUILDINGS 412, 413, and 414) ON THE LOWER LEVEL, SECTION 4, OF BUILDING 410 
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Loading of t h e  tower w a s  accomplished as shown i n  Chapter 4 (see 

Figure  4-3). F u l l  drums w e r e  conducted on g r a v i t y  conveyors from t h e  

thaw house (Bui ld ing  4348)  t o  t h e  e l e v a t o r  and t r a n s p o r t e d  t o  one of two 

s t o p  p o s i t i o n s  where t h e y  w e r e  emptied by remote c o n t r o l  i n t o  t h e  p o r t s .  

Drums w e r e  then t r a n s f e r r e d  down by e l e v a t o r  and p laced  on a d i f f e r e n t  

conveyor b e l t  (AEC C a p i t a l  Improvement A u t h o r i z a t i o n  NY-4-50, August 

11, 1949).  

A U.S. Government memo ( t o  F i l e  from Dexter  N e i l ,  J u l y  28, 

1959) r e p o r t s  t h e  bot tom s e c t i o n  rece ived  (2725 tons)  of K-65 r e s i d u e ,  

t h e  upper s e c t i o n  1058 MT (1166 t o n s ) ,  w e t  weight .  This v a l u e  i s  approx- 

imate ly  1775 MT (1957 t o n s )  d r y  weight  and cor responds  t o  4985 kg (10,982 
l b s )  of U308 (Pennak, 1974) (1) . 

The two l o a d i n g  p o r t s  w e r e  s e a l e d .  I n  1965 examinat ion of t h e  

tower ( L e t t e r  from L. P. Pepkowitz t o  John W. Ruck, ORO) showed t h a t :  

(1) t h e  top  of tower had a 0.6 rn (2 f t )  louvered  h o l e  a l lowing  v e n t i n g  

and dry ing  of r e s i d u e s ;  (2)  t h e  bottom s e c t i o n  had an  access p o r t ,  un- 

covered 30 rn (100 f t )  from t h e  ground w i t h  ca twalk  access a v a i l a b l e  b u t  

d i s p l a c e d  6 f t  t o  t h e  s o u t h  of t h e  l a d d e r ,  making sampling d i f f i c u l t ;  

(3) t h e  e x t e r n a l  exposure  averaged 60 mR/hr as measured w i t h  a Geiger 

counter  i n  t h e  o l d  s k i p  h o i s t  s h a f t ;  (4) o r e  dry  on s u r f a c e  b u t  removal 

of f l a n g e  on one of t h e  access p o r t s  i n  bottom shows w e t  c l a y  consis-  

tency;  and (5) access p o r t  w a s  free of water .  

Following t h i s  examinat ion,  a 5 i n .  c o n c r e t e  l i n e r  on t h e  

e x t e r i o r  of t h e  tower t o  a h e i g h t  of 34 m (110 f t ,  5 i n . )  ( B l u e p r i n t  

No. 2216) w a s  e r e c t e d .  T h i s  l i n e r  s e a l e d  b o t h  t h e  access p o r t  a t  100 

f t  and t h e  a c c e s s  p o r t  i n  t h e  bottom s e c t i o n  of t h e  tower ( s e e  F igure  

4-2). 

Examination of t h e  tower dur ing  t h e  S i t e  c h a r a c t e r i z a t i o n  

revea led  t h e  p o r t  a t  30-34 m (100-110 f t )  i s  cracked and r a d i a t i o n  read- 

i n g s  a t  t h a t  level  are e l e v a t e d  ( s e e  Chapter 4 .2) .  No a c c e s s  p o r t  o r  

p i p e s  are known t o  connec t  t h e  tower c u r r e n t l y .  The s t a t u s  of t h e  

b u r i e d  46 cm (18 i n . )  p i p e  l e a d i n g  from t h e  tower east  underground i s  

unknown. However, r e c o r d s  i n d i c a t e  t h e  l i n e  w a s  s e v e r e d  w i t h i n  t h e  

tower d u r i n g  m o d i f i c a t i o n  p r i o r  t o  r e s i d u e  s t o r a g e .  

("Pennak, A. F. 1974. AEC-Niagara F a l l s  R a d i o a c t i v e  Waste Management 
Plan.  N a t i o n a l  Lead Company of Ohio, NLCO-1101 (Rev. l), C i n c i n n a t i ,  
OH. 27  p .  
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G . 1 . 2 .  Thermoluminscent Dosimetrv (TLDs) of 
Residue S torage  Buildings 

TABLE G 1 - 1 .  TLD VALUES FROM I N S I D E  THE RESIDUE STORAGE 
BUILDINGS I N  THE SOUTHWEST QUADRANT OF THE 
S I T E  

I D  
Number 

Badge 
No. 

R 9  - 1 
Fie - 1 
R B  - 2 
R E  - 2 
RB - 3 
RB - 3 
RB - 4 
RB - 5 
RR - 5 
R E  - 5 
Rf3 - 6 
KB - 6 
R9 - 6 
R 0  - 7 
4B - 7 
2 9  - 7 
R 3  - 7 
R 0  - 7 

Aa - 7 

2 5 9  
446 
2 3 3  
9S6 
0 47 
724 
8 29 
3 6 4  
9 39 

1278 
35 

441 
1227 

5 
237 
b t 2  
4 29 
4 52 
8 4 6  

41 
34 
78 
85 
5 2  
5 6  

1107 
3119 
6 b 9 C  
8101 
2936 
6464 
8059  
63 1 

3869 
32 7 

4319 
2915 
3472 

(ajRB-l t o  RB-3 = Bui ld ing  410. 
RB-4 = Building 412. 
RJ3-5 = Building 413. 
RB-6 -= Building 414. 
RB-7 = Building 411. 
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TABLE G1-2. TLD VALUES FROM AROUND THE RESIDUE STORAGE 
BUILDINGS I N  THE SOUTHWEST QUADRANT OF THE 
SITE 

I D  Badge 
No. uR/hr 

OF - 1 
09 - 2 
OB - 3 
00 - 4 
05 - 5 
09 - 6 
09 - 7 
09 - 8 
09 - 9 
06 -10 
OB -11 
08 -12 
0% -13 
OB -14 
OB -15 
OB -16 

06 -19 
08 -19 
0 8  - 2 0  
of2 -21 
09 - 2 2  
09 - 3 3  
O? - 2 4  
0 6  - 2 5  
Or3 -26  

09 -28 
08 -29 
OE -3G 
08 -31 
09 -32 
09 - 3 3  

08 -35 

oa -17 

o e  - 2 7  

oa -34 

5 04 
91 

187 
9 4 6  
3 14 
f b 2  
4 07 
2 64  
3 10 

1210 
11 33 
1213 
10 79 
220 

lG 36 
218 
12 G O  

64 
lC3 
1226 

2 6 9  
5 3  

3 3 6  
245 
4 64  
3 06 
60 
4 2  

4 72 
444 
52 

3 7 2  
370 
12 
52 

1 5  C 
2 3 2  
28 5 
2 8 3  
2 9 5  
2 0 2  
70 

10 2 
65 
62 
52 
56 

15 3 
156 
135 
184 
214 
215 

2 4 0 1  
2193 
3762 
2103 
11 G 
8 1  
77 
9 4  

1 6 9  
14 0 

6 5  
11 0 
76E 
2 1 2  
3 2 3  
186 
1 0  7 

(a)OB-l t o  OB-12 = O u t s i d e  B u i l d i n g  415.  
OB-13 t o  OB-22 = Fence  a round  a c c e l e r a t o r s .  
OB-23 t o  OB-26 = O u t s i d e  B u i l d i n g  409.  
OB-27 t o  OB-29 = O u t s i d e  B u i l d i n g  410 .  
OB-30 to OB-35 = O u t s i d e  B u i l d i n g  411. 



G.1.3. Instrumental, Smear, and Selective Radiochemistry 
Data From Residue Storage Buildings 

' TABLE 61-3. INSTRUMENTAL MEASUREMENTS MADE ON 
THE INTERIOR SURFACES OF BUILDING 
409, THE FIRE RESERVOIR 

mR/hr Alpha 
Surface Area(a) Garma Beta-Gamma (dprn/mz) 

Floor 

South Wall 
l m  

2 m  

North Wall 
1 m and 

2m 

West Wall 
1 m and 

2 m  
Eest Wall 
lm and 

2nr 
Catwalk 

Drain 1 
Drain 2 

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

A 
B 
C 
D 
E 
F 
A 
B 
C 
D 
E 
F 

G 
H 
I 
J 
K 
L 

A 
G 

E 
L 

West 
Hiddle 
East 

1.5 
1.5 
1.5 
1.5 
1.5 
2.0 

<o. 5 
<0.5 
<O. 5 
e0.5 
<O. 5 
<o. 5 

1.5 
1.5 
2.0 
2.5 
3.0 
4.0 
2.0 
1.5 
1.5 
1.5 
1.5 
2.0 

~0.5 
<O. 5 
e0. 5 
e0.5 
~0.5 
~0.5 

<0.5 
e0.5 

<O. 5 
<0.5 
<0.5 
e0.5 
e0.5 
~0.5 
qo.5 

2.0 356 
2.5 407 
2.0 p07 
2.0 407 
2.5 407 
3.5 813 
1.0 305 
1.5 305 
1.0 305 
1.5 305 
1.0 305 
1.0 305 

2.0 712 
2.0 610 
2.0 712 
2.5 813 
5.0 712 
5.0 610 
2.5 610 
2.0 508 
2.0 508 
2.0 407 
2.0 407 
2.0 305 

<0.5 305 
e0.5 305 
<0.5 305 
<0.5 305 
<O. 5 305 
~0.5 305 

e0.5 305 
eo.5 305 

<0.5 305 
e0.5 305 
e0.5 305 
<0.5 305 
<0.5 305 
eo.5 305 
<0.5 305 
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TABLE G1-4. SMEAR SAMPLING MADE ON THE INTERIOR 
SURFACES O F  BUILDING 409, THE FIRE 
RESERVOIR 

Surf ace 
dpm/lOO cm2 

Area(a) Bet a-Gamma Alpha 

South Wall 
l m  . A  

B 
C 
D 
E 
F 
A 
B 
C 
D 
E 
F 

2 m  

North Wall 
1 m and 
2m 

165 
207 
220 
249 
744 
496 
91 
96 
116 
165 
91 
83 

137 
95 
67 
98 

112 
196 
67 
81 
95 
106 
76 
84 

G 49, ND(bj ND 
H ND ND 
I hTD ND 
J ND m 
K ND ND 
L ND ND 

West Wall 
l m  A ND 25 

G ND 20 
2 m  A ND 11 

G ND 20 

l m  E ND 25 
L ND 11 

2 m  E ND 20 
L ND 11 

East Wall 

Catwalk West ND ND 
Middle ND ND 
East ND ND 

(a) See Figure G1-1. 

(b) ND = Not detectable above background. 
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TABLE G1-5. INSTRUMENTAL MEASUREMENTS MADE ON THE INTERIOR 
SURFACES OF BUILDING 410, THE WATER TREATMENT 
FACILITY 

mR/ hr Alpha 
Surface Area(a) Gamma Bet a-Gamma (dpm/m2 1 

East Wall 
North Wall 

(Lower) Floor 

East Wall 
Steps 

02 Floor 
North Wall 
East Wall 
South Wall 
West Wall 

North Wall 
East Wall 
South Wall 
West Wall 

03 Floor 

04 Floor (from E-W) 

North Wall (from 
E*) 

South Wall (from 
E M )  

05 Floor 
Pumps 
North Wall 
South Wall 
East Wall 
West Wall 

06 Floor (from EM) 

A 1.5 
B 2.0 

1.0 
1.0 

A 1.0 
B 1.0 

1.0 
<0.5 
1.0 
1.5 
1.5 
1.0 
1.0 
1.5 
1.5 
2.0 
2.0 
2.0 
5.0 
5.5 
3.5 
4.5 
5.5 
3.5 
2.5 
3.5 
1.5 
1.5 
2.5 
3.0 
1.5 

<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
1.5 
1.5 
1.5 
2.0 

2.5 
3.0 
1.5 
1.5 
1.0 
1.0 
1.0 
<0.5 
1.5 
2.0 
1.5 
2.0 
2 .o 
2.5 
2.5 
2.5 
2.5 
2.5 
6.5 
5.5 
5.0 
5.5 
7.5 
3.5 
5.0 
4.0 
3.5 
3.0 
3.0 
3.0 
3.0 
<0.5 
<0.5 
~0.5 
<0.5 
~0.5 
<0.5 
2.0 
2.0 
2.0 
2.0 

763 
610 
<305 
<305 
<305 
< 305 
<305 
<305 
<305 
356 
509 
509 
407 
712 
712 
814 
610 
610 
2035 
1526 
1526 
1526 
1526 
7 12 
712 
814 
509 
356 
407 
407 
610 
<305 
< 305 
< 305 
<305 
<305 
< 305 
712 
763 
1017 
1017 
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TABLE G1-5. (Continued) 

Room Surface 
mR/hr Alpha 

Area(a) Gamma Bet a-Gamma (dpm/m2> 

07 

L 

06 South Wall 1.5 1.5 <305 
East Wall 1.0 1.5 <305 
West Wall 0.5 2.5 ~ 3 0 5  
No r t h Wall 
Middlesex Sands Bay 2.5 3.0 407 

07 Floor (from 2.0 2.5 712 
E-tW) 3.0 3.5 763 

3.0 4.0 8.4 
3.0 3.5 763 
3.0 3.5 610 

North Wall (from 2.0 2.5 610 
E-tW) 2.0 3.0 712 

3.5 3.0 712 
2.0 3.0 814 
2.0 2.5 610 

South Wall (from 1.5 1.5 <305 
E-tW) 1.0 1.5 <305 

1.0 1.5 <305 
1.0 1.5 <305 
1.0 1.5 <305 

East Wall 1.5 1.5 <305 
West Wall 2.0 2.5 <305 
A Room, Floor <0.5 <0.5 <305 
North Wall <0.5 <0.5 <305 
South Wall <0.5 <0.5 <305 
East Wall <O. 5 <0.5 < 305 
West Wall <0.5 <0.5 <305 
415, Floor 1.5 1.5 356 
Catwalk (clockwise) 1.5 2.0 356 
Lower Level 1.5 2.0 35 6 

1.5 1.5 356 
Catwalk, Floor 2.0 2.0 610 
Upper Level (clock- 2.0 2 .o 5 60 
wise) 1.75 2.0 610 

2.0 2.0 560 

- INACCESSIBLE - 

08 

(a'See Figure G1-2.  
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TABLE G1-6. SMEAR SAMPLING MADE ON THE INTERIOR SURFACES 
OF BUILDING 410, THE WATER TREATMENT FACILITY 

Room 
dpm/100 cm2 

Surface Area(a) Beta-Gamma Alpha 

01 
(Upper) Floor 

East Wall 

West Wall 

(Lower) Floor 

East Wall 
West Wall 
Steps  

02 

03 

04 

Floor 

North Wall 

South Wall 

East Wall 
West Wall 
Floor 

North Wall 

East Wall 

West Wall 

South Wall 

Floor (from E-W) 

A 
B 

A 
B 

414 
352 
248 
290 
22 7 
174 
200 
215 
12 4 
137 
116 
63 
170 
124 
83 

1241 
1324 
248 
2 68 
248 
209 
175 
124 
124 
124 
141 
152 
124 
139 
152 
122 
124 
81 
290 
414 
587 
4 14 
290 

218 
98 
70 
50 
84 
42 

50 
28 
36 
28 
53 
56 
70 
42 
280 
210 
140 
106 
106 
210 
140 
109 
512 
196 
140 
81 
42 
11 
42 
67 
70 
86 
490 
602 
420 
490 
560 

28 
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TABLE G1-6. (Continued) 

Room S u r f a c e  
dpm/100 cm2 

Area(a) Beta-Gamma Alpha 

04 North Wall (from 
E-w 

South Wall (from 
E*) 

05 Floor 
Pump s 
North Wall 
South Wall 
E a s t  Wall 
West Wall 

06 F l o o r  (from E N )  

South Wall 

East Wall 

North Wall 
Middlesex Sands Bay 

07 F l o o r  (from E-tw) 

North W a l l  (from 
E N )  

South Wall (from 
E - w  

East Wall 

West Wall 

455 210 
248 260 
223 137 
199 199 
124 14 0 
154 106 
169 81 
131 48 

74 50 
65 59 
91 1 4  
9 1  42 
63 90 
74 28 

137 59 
81 50 

15 6 4 8  
170  53 
137 48 
152 67 
121  70 
139 28 

- INACCESSIBLE - 
179 28 
261 42 
2 68 73 
2 61  98 
232 39 
318 81 

96 42 
152 53 
124 28 

63 34 
83 28 

137 34 
124 39 
133 28 
116 14 
113 42 

79 48 
83 28 

1 1 7  36 
113 34 
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TABLE Gl-6. (Continued) 

dpm/100 cm2 
Room Surf ace Area(a) Beta-Gamma Alpha 

88 

0 7A Floor  79 28 
North Wall 83 34 
South Wall 78 39 
East Wall 88 28 
West Wall 84 22 
415, Floor (clockwise) 209 73 
Catwalk 195 96 
Lower Level 131 81 

14 7 56 
415, Floor (clockwise) 142 50 
Catwalk 156 70 
Upper Level 2 04 109 

122 50 

(a)See Figure  Gl-2. 
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TABLE G1-7. RADIOCHEMISTRY OF SELECTED CANAL WATER 
AND SEDIMENT SAMPLES FROM THE WATER 
TMATMENT COMPLEX 

Water Section 1 ND 0.8 0.2 ND ND 
Section 2 ND 0.8 ND ND 0.03 

Section 3 0.07 1.4 ND ND ND 
Section 4 0.06 1.3 0.3 ND ND 

Sediment Section 1 3.4 73 68 70 8.4 

411 Pipe 2.2 43 110 76 1.6 

Section 2 70 1,500 30 28 1.0 

Section 3 ND 1.5 34 4 0.1 

Section 4 1.7 25 35 28 1.0 

(a)See Figure G1-2 ; 
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TABLE G1-8. INSTRUMENTAL MEASUREMENTS MADE ON THE 
INTERIOR SURFACES OF BUILDINGS 411, 413 
AND 414 CONTAINING AFRIMET PITCHBLENDE 
RESIDUES 

411  N o r t h  e d g e  of c a t w a l k  8-12 16,277 
Midd le  of catwalk 5-10 16 ,277  
S o u t h  e d g e  of c a t w a l k  5-10 20,346 
S u r f a c e  of east bay  25-35 203,459 

Before(a)  Af ter(a) B e f  o re(a)  After ( 4 
- - 413 Doorway 7-8 2-3 

End of c a t w a l k  15 5 1 0 , 1 7 3  1 , 0 1 7  
S u r f  ace 50  -5 101 ,729  10 ,173  

- - 414 Doorway 7-9 2 
End of c a t w a l k  15 5 1 0 , 1 7 3  1 ,017  
S u r f a c e  45-50 -5 101 ,729  10 ,173  

Bu i 1 d i n g  Lo ca t ion 
Beta-Gamma Alpha 
(mR/hr) (dpm) 

(a)Before/Af ter  refers t o  t r e a t m e n t  w i t h  a s p h a l t i c  emul s ion  ( s e e  
S e c t i o n  G . 2 ) .  



G1-24 

TABLE GI-9. INSTRUMENT AND SMEAR SURVEY OF BUILDING 
4 3 4  AT 3.1 M (10 F T )  INCREMENTS BY THE 
CAGED, LADDER 

'p 

. ,, 

Trans fe r r ab le  
Height Above Ground, Beta-Gamma (dpm/100 em2) 

Meters (ftj (mR/hr) Beta Alpha 

. 
Base 

3 . 1  (10) 
6 . 1  ( 2 0 )  

9 . 2  ( 3 0 )  

12 .2  ( 4 0 )  

15.3 ( 5 0 )  

18.3 (60) 

21.4 ( 7 0 )  

2 4 . 4  ( 8 0 )  

27.5 (90) 

30.5 (100) ( a t  crack) 

32.6 (107) 

33.6 (110) 
36.6 ( 1 2 0 )  

39.7 (130)  

42.7 (140)  

44.2 ( 1 4 5 )  

Top of Ladder 

0 . 2  

0.3 

0.3 

0.3 

0.2 

0.6 

0.7 

0.5 

0.4 

0.6 

28 

0.4 

0.2 

10 

11 

11 

15 

30 

,(a> 

ND 

ND 
ND 

ND 

ND 

ND 

ND 
ND 
ND 

3000 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

275 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

'")ND = :Jot detected. 
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TABLE G1-10. INSTRUMENT SURVEY OF 
BUILDINGS 434 

L o c a t i o n  
Bet a-gamma 

( m R / h r )  

Top of Disc 20 

Under Disc 3 8  

1.5 m ( 5  f t )  South of Disc 30 

1.5 m (5 f t )  West of Disc 42 

1.5 m ( 5  f t )  North of Disc 38 

G . 1 . 4 .  Radon and Airborne  P a r t i c u l a t e s  Assoc ia ted  With 
Residue S t o r a g e  Bui ld ings  

TABLE G l - 1 1 .  222RADON MEASUREMENTS MADE I N  B U I L D I N G  410 
DURING THE SURVEY OF THE DOE-NIAGARA FALLS 
STORAGE SITE 

Locat ion Month 
222Rn ( p C i / l )  

Z(SE) 

(a> S e c t i o n  2 

S e c t i o n  3 
Upper F l o o r  

Lower Floor 
S e c t i o n  3 

S e c t i o n  4 
Upper F l o o r  

Lower F l o o r  
S e c t i o n  4 

August 
September 
October 

September 
October  

S e p t embe r 
October 

September 
October  

September 
October  

(a jSee F igure  G1-2. 
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TABLE G1-12. RADON CONCENTRATIONS IN BUILDING 411 DURING LATE 
SUMMER AND FALL 1979 

Building 411  222Rn (pCi/l) N = 3  
(Location) Month Z (SE) 

North end of catwalk August 
September 
October 
December 

Middle of catwalk August 
September 
October 
December 

South end of catwalk August 
September 
October 
December 

2.0  (0 .3)  
1 . 7  ( 0 . 4 )  
2.3  (0.2)  
0 .9  (0.2) 

2.4 (0 .2)  
1 . 9  (0 .3)  
2 .3  (0 .2 )  
1 . 2  (0 .1)  

2 . 3  (0.2) 
2.0 (0.3) 
2.0 (0.3) 
1.1 (0.2) 

TABLE G I - 1 3 .  2 2 2 h  CONCENTRATIONS IN AIR WITHIN BUILDINGS 
412,  413 AND 414 DURING LATE SUMMER AND FALL 
1979 

Building Month 

412 

413 

4 1 4  

August 
September 
October 
December 

August 
September 
October 
December 

August 
September 
October 
December 

32 (16) 
35 (18) 
30 (2 .0)  

ND(~) 

8075 (550) 
8000 (529) 
1800  (216) 
288.15, - 
7893 (550) 
7060 (535) 
2130 (217) 
584.4 - 

(a)Not determined. 
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TABLE G1-14.  HIGH VOLUME SAMPLES OF AIRBORNE PARTICULATE 
RADIATION I N  RESIDUE BUILDINGS D U R I N G  
SUMMER AND FALL 1 9 7 9  

vCi/ml 
Building Month Alpha Be  ta-Gamma 

409 

410 Sec t ion  
Sec t ion  2 
Sec t ion  3 

4 1 1  

412 

413 

414 

August 

August 
August 
August 

August 
September 

August 

August 
October 

August 
October 

1.5 x 
1.6 x 

1 . 7  x 10-14 

2.5 x 10-7 
3 . 8  x 

3.7 x 
4 . 9  x 10-10 

1.6 x 10'13 

6.8 x 
1.5 x 
1 . 4  x 

1.4  x 10-13 

(a)See F igure  G1-3. 
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4 

G . 2 .  ASSESSMENT OF EFFICIENCY OF EXPERIMENTAL 
COATINGS FOR RADON ABATEMENT 

G.2.1. A b s t r a c t  

A radon moni tor ing  p r o j e c t  w a s  conducted t o  e v a l u a t e  t h e  a s p h a l t i c  

emulsions appl ied  i n  t h e  two a c c e l a t o r s  s t o r i n g  p i t c h b l e n d e  r e s i d u e s  a t  t h e  

DOE-Niagara F a l l s  S torage  S i t e .  Three radon moni tor ing  techniques  were 

used: (1) an E b e r l i n e  R G M I  radon g a s  monitor modif ied by Bat te l le ' s  Colum- 

bus Div is ion  (BCD) , ( 2 )  a Randam gas s c i n t i l l a t i o n  d e t e c t o r ,  and (3) 

Terradex Track-Etch@ d e t e c t o r  badges.  

Data o b t a i n e d  d u r i n g  May, June,  and August 1980 show t h a t  t h e  emulsion 

has  ruptured  i n  b o t h  b u i l d i n g s .  Bui lding 414 which r e c e i v e d  sand and as- 

p h a l t i c  emuslion h a s  been a f f e c t e d  much more s e v e r e l y  t h a n  Building 413 

which rece ived  sand,  Petromatm, and a s p h a l t i c  emulsion. Both s u r f a c e s  have 

been shown t o  be heterogeneous.  Based on t h e  h i g h  radon c o n c e n t r a t i o n s  and 

a i r b o r n e  r a d i o a c t i v e  p a r t i c u l a t e s ,  i t  seems t h a t  t h e  a s p h a l t i c  emulsions 

f o r  radon suppress ion  a r e  u n s u i t a b l e  f o r  a p p l i c a t i o n  t o  r e s i d u e s  s t o r e d  i n  

b u i l d i n g s  and on t h e  ground of t h e  DOE-Niagara F a l l s  S t o r a g e  S i t e .  

G.2.2.  I n t r o d u c t i o n  

Background 

A d e s c r i p t i o n  of t h e  a c c e l a t o r s  i s  g i v e n  i n  Appendix 6.1. 
The summary of t h e  c h a r a c t e r i z a t i o n  i s  g iven  i n  Chapter  4 .  
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The L-50 r e s i d u e s  approximate 1704 MT (1,878 t o n s )  1624 m3 

(58,000 cu f t )  w i t h  uranium c o n c e n t r a t i o n s  ranging from 1000-2100 ppm 

226Ra of approximately 8 nCi /g .  S t a b l e  elements i n  h i g h  c o n c e n t r a t i o n s  

i n  t h e  r e s i d u e s  i n c l u d e  sodium, t i t a n i u m ,  manganese, c o b a l t ,  n i c k e l  and 

l e a d .  TLD exposures  i n  t h e  b u i l d i n g s  on t h e  catwalks  ranged from 2.9- 

8.1 mR/hr a f t e r  a s p h a l t  emulsion t r e a t m e n t s .  

An experiment w a s  conducted t o  determine t h e  e f f i c a c y  of a s p h a l t i c  

emulsion f o r  radon suppress ion .  The r e s i d u e s  i n  Bui ld ings  413 and 414 were 

i n v e s t i g a t e d  p r i o r  t o  and f o l l o w i n g  treatment i n  e a r l y  f a l l  1979. Bui lding 

413 r e c e i v e d  sand,  P e t r o m a t B  , and a s p h a l t i c  emulsion; Bui ld ing  414 re- 

ce ived  sand and a s p h a l t i c  emulsion.  Sand and P e t r o m a t a  were a p p l i e d  by 

N a t i o n a l  Lead Company employees over  Labor Day weekend; t h e  emulsion w a s  

a p p l i e d  by P a c i f i c  Northwest L a b o r a t o r i e s  personnel  t h e  l a s t  week of Sep- 

tember 1979. 

Radon c o n c e n t r a t i o n s  i n  a i r  w i t h i n  t h e  b u i l d i n g s  are given i n  

Table  G 2 - 1 .  P r i o r  t o  t r e a t m e n t ,  no s i g n i f i c a n t  d i f f e r e n c e  i n  radon 

c o n c e n t r a t i o n s  was found between t h e  two a c c e l a t o r s ,  averaging  7.5 n C i / l .  

Fol lowing t r e a t m e n t ,  radon c o n c e n t r a t i o n s  were s u b s t a n t i a l l y  reduced i n  

December, averaging  288 p C i / l  i n  Bui ld ing  413 and 584 p C i / l  i n  Bui lding 4 1 4 .  

It  w a s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  radon c o n c e n t r a t i o n s  i n  Bui ld ing  413 

i n  December were approximately h a l f  of those  i n  Bui ld ing  414. I n  December, 

radon c o n c e n t r a t i o n s  were 4 p e r c e n t  and 7 p e r c e n t  of  p r e t r e a t m e n t  l e v e l s  

i n  B u i l d i n g s  413 and 414, r e s p e c t i v e l y .  

TABLE G2-1. 222Rn CONCENTRATIONS I N  A I R  WITHIN 
B U I L D I N G S  413 AND 414 DURING LATE 
SUMMER AND FALL 1979 

Bui ld ing  Month 
2 2 2 ~  ( p c i / l )  

mean (SE) 

41 3 

414 

August 8075 (550) 
September 8000 (529) 
October 1800 (216) 
December 2 88 - 

August 7893 (550) 
September 7060 (535) 

2130 (217) October 
December 5 84 - 
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O b j e c t i v e  of Study 

A radon g a s  s c i n t i l l a t i o n  d e t e c t o r ,  and d e t e c t o r  badges w e r e  

used t o  e v a l u a t e  radon concentrat ionsinBuild2rigs  413 and 414. The o r i g -  

i n a l  i n t e n t  of t h e  s t u d y  was t o  monitor  radon through a 12-month p e r i o d  

t o  determine t h e  e f f i c i e n c y  of t h e  two t r e a t m e n t s  f o r  radon suppress ion .  

Radon c o n c e n t r a t i o n s  were t o  b e  i n v e s t i g a t e d  as a f u n c t i o n  of (1) meteor- 

o l o g i c a l  c o n d i t i o n s ,  (2) t rea tment  (wi th  o r  w i t h o u t  Petromat @ ) ,  and (3) 

t i m e  s i n c e  treatment. 

However, upon i n s p e c t i o n  d u r i n g  May, June  and August 1980, i t  

w a s  shown tha t  t h e  emulsion had r u p t u r e d  i n  b o t h  b u i l d i n g s .  A f t e r  d i s -  

cuss ions  w i t h  NLO and DOE, i t  w a s  decided t h a t  d a t a  would b e  c o l l e c t e d  

through t h e  week of August 4 and a r e p o r t  p repared  summarizing c u r r e n t  

c o n d i t i o n s  w i t h i n  t h e  b u i l d i n g s  and i n f o r m a t i o n  u s e f u l  i n  s e l e c t i n g  a l t e r -  

n a t i v e  radon s u p p r e s s i o n  techniques .  

T h i s  documentation w a s  prepared t o  summarize d a t a  c o l l e c t e d  

June-August 1980 i n  Bui ld ing  413 and 414. Data a r e  s u m a r i z e d  w i t h i n  

t h e  fo l lowing  c a t e g o r i e s :  . (1) s t r u c t u r a l  changes i n  c o a t i n g s ,  (2) radon 

a i r  c o n c e n t r a t i o n s ,  and (3) r e l a t e d  l a b o r a t o r y  a n a l y s e s  and s t u d i e s .  

G.2.3. Materials and Methods 

L 

II 

S t r u c t u r a l  Changes i n  Coat ings 

During June  and August, d e t a i l e d  i n s p e c t i o n s  were made of t h e  

s u r f a c e  of b o t h  t r e a t m e n t s .  Maps of t h e  emulsion c o a t i n g s  were prepared 

based on v i s u a l  i n s p e c t i o n  from plywood p laced  on t h e  s u r f a c e  and us ing  

t h e  n i n e  metal p o s t s  connect ing t h e  a c c e l a t o r s  t o  t h e  p i t c h e d  roof .  Samples 

of gas  from bubbles  i n  t h e  s u r f a c e  were taken  u s i n g  evacuated Lucas c e l l s .  

These were ana lyzed  us ing  s tandard  gas  chromatography and mass spec t ro-  

scopy. F i n a l l y ,  grab samples of t h e  r e s i d u e  s u r f a c e  and c o r e s  through rup- 

t u r e d  and i n t a c t  emulsion a r e a s  i n t o  t h e  r e s i d u e s  were taken.  Analys is  

included v i s u a l  i n s p e c t i o n  and radon emanation ra tes .  Standard a l k a l i  

t r a p s  were used t o  de te rmine  C02 e f f l u x .  



Radon A i r  C o n c e n t r a t i o n s  

G2-4 

Three methods were used f o r  de te rmina t ion  of radon c o n c e n t r a t i o n s  

i n  a i r  w i t h i n  t h e  two a c c e l a t o r s .  These were: (1) Terradex Track-Etch (3 
d e t e c t o r s ,  ( 2 )  grab  samples t a k e n  w i t h  Lucas c e l l s  (125 ml) and analyzed 

u s i n g  a Randam gas  s c i n t i l l a t i o n  d e t e c t o r ,  and (3)  cont inuous  sampling 

u s i n g  a modified E b e r l i n e  radon gas  monitor  (RGMI) (see Appendix B ,  
QA Documents EE-SP-19, EE-SP-20, EE-SP-21, EE-SP-25, and NS-NS-113.) 

Two methods were used t o  estimate radon c o n c e n t r a t i o n s  a t  t h e  

s u r f a c e  of t h e  emulsions.  These w e r e  (1) grab samples from a s t a i n l e s s  

s tee l  sampler analyzed u s i n g  a Randam gas s c i n t i l l a t i o n  d e t e c t o r  and ( 2 )  

cont inuous sampling from a s t a i n l e s s  s t ee l  sampler analyzed u s i n g  a mod- 

i f i e d  E b e r l i n e  radon moni tor  ( s e e  Appendix B,  QA Document EE-SP-25). 

I 

G .  2 .4 .  R e s u l t s  and Discussion 

S t r u c t u r a l  Changes i n  C o a t j n g s  

F i g u r e s  G2-1 and G2-2 are diagrams of t h e  s u r f a c e s  of t h e  

emulsions i n  B u i l d i n g s  4 1 3  and 414.  Approximately 5 p e r c e n t  of t h e  s u r f a c e  

of Bui ld ing  413 w a s  e s t i m a t e d  by v i s u a l  i n s p e c t i o n  t o  be r u p t u r e d .  

s u r f a c e  of Bui ld ing  414 w a s  much less i n t a c t  w i t h  approximately 20 p e r c e n t  

es t imated,  by v i s u a l  i n s p e c t i o n ,  t o  be r u p t u r e d .  

The 

The r e s i d u e  tempera tures  i n  both  b u i l d i n g s  w e r e  e l e v a t e d  a f t e r  

t h e  emulsions w e r e  a p p l i e d .  

depth)  ranged from 18-21OC (64-70'F) i n  August 1979 b e f o r e  emulsions were 

a p p l i e d  and 25-28 C (77-82'F) i n  August 1980 a f t e r  a p p l i c a t i o n s .  

emulsion w a s  found t o  b e  d r i e r  i n  Bui lding 414 t h a n  i n  Bui ld ing  4 1 3 .  Water 

w a s  puddled i n  s e v e r a l  areas on t h e  emulsion s u r f a c e  of Bui ld ing  4 1 3 ,  

hypothesized t o  b e  t h e  r e s u l t  of condensat ion w i t h i n  t h e  b u i l d i n g .  

Residues i n  Bui ld ings  413 and 414 (5-10 cm 

0 The 
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Posts 

Catwalk 
Folds 1 a% 

Break 

FIGURE G2-1. MAP OF THE SURFACE OF BUILDING 413 

(While only small bubbles o c c u r ,  predominantly 
through only the asphalt emuslion, the 

Petromata is badly w r i n k l e d .  ) 
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- N  

Break 

Folds 

\ 510% 

Catwalk 

F I G U R E  G2-2. MAP O F  THE SURFACE O F  B U I L D I N G  414 

(Approximately 20 percent of the surface is ruptured and 
pitchblende residues are scattered over the emulsion.) 
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A n a l y s i s  of g a s  b u b b l e s  r e v e a l e d  gas  composi t ion t o  b e  p r i -  

mar i ly  C02 and water v a p o r .  

s u g g e s t i n g  v e r y  low levels of anaerobic  m i c r o b i a l  a c t i v i t y .  However, 

CO, e f f l u x  from r u p t u r e d  and unruptured p o r t i o n s  of t h e  emulsion i n  

each b u i l d i n g  p o s s i b l y  s u g g e s t  e i t h e r  m i c r o b i a l  a c t i v i t y  i n  t h e  un- 

broken s u r f a c e  o r  chemical  i n t e r a c t i o n  of emulsion w i t h  carbonate  

r e s i d u e s .  

L e s s  than I ppm methane w a s  p r e s e n t ,  

Radon Air C o n c e n t r a t i o n s  

Tables  (22-2 and G2-3 show radon c o n c e n t r a t i o n s  i n  a i r  i n  Build- 

i n g s  413 and 414 t o  b e  1.5 m above t h e  s u r f a c e  of t h e  emulsion dur ing  

t h e  summer of 1980. The Randam grab  sample and modif ied RGMI a n a l y s e s  

were n o t  s i g n i f i c a n t l y  d i f f e r e n t  from each o t h e r .  Radon c o n c e n t r a t i o n s  

i n  a i r  were a p p r o x i m a t e l y ' t w i c e  as h i g h  i n  Bui ld ing  414 as i n  Building 

413.  This t r e n d  has been c o n s i s t e n t  s i n c e  emulsions were a p p l i e d  

(Tables  G2-2 and G2-3)Csee Table  G 2 - 1 ) .  

roof showed approximately t h e  s a m e  t r e n d  between t h e  two b u i l d i n g s  

(Table  G2-4). 

Terradex badges 1 m from t h e  

Table  G2-5 shows dpm/l a i r  f o r  beta-gamma and a lpha-emi t t ing  

p a r t i c u l a t e s .  These v a l u e s  are comparable t o  a 40-hr a l p h a  p a r t i c u -  

l a t e  i n t a k e o f  1 . 9 1  pCi  and a 40-hr beta-gamma i n t a k e  of 3 . 2 1  p C i  

w i t h o u t  r e s p i r a t o r y  p r o t e c t i o n .  

Radon c o n c e n t r a t i o n  a t  t h e  s u r f a c e s  of t h e  emulsions i n  

Bui ld ings  413 and 414 d u r i n g  August 1980 are shown i n  Table  G2-6 and 

Figure  G2-3. Radon c o n c e n t r a t i o n s  were h i g h e r  i n  Bui ld ing  414 prob- 

a b l y  due t o  t h e  g r e a t e r  number of r u p t u r e d  s u r f a c e s  i n  t h e  emulsion. 

A s  shown i n  F i g u r e  G2-3, over  a 24-hr p e r i o d ,  radon c o n c e n t r a t i o n s  

d u r i n g  t h e  a f t e r n o o n  h o u r s  were n o t  s i g n i f i c a n t l y  d i f f e r e n t  among 

b u l i d i n g s  o r  r u p t u r e d  v e r s u s  i n t a c t  a r e a s  (PL0.05). During t h e  e a r l y  

morning, 222Rn c o n c e n t r a t i o n s  were h i g h e s t .  

c o n c e n t r a t i o n s  a t  t h e  r u p t u r e d  s u r f a c e s  of Bui ld ing  414 were two t o  

t h r e e  t i m e s  g r e a t e r  t h a n  from i n t a c t  s u r f a c e  areas. 

A t  t h a t  p o i n t ,  radon 



G2- 8 

TABLE G2-2. PRELIMINARY ANALYSIS OF RADON CONCENTRATIONS IN AIR IN 
BUILDINGS 413 AND 414, SUMMER 1980 

(Randam grab sample analysis.) 

Bu il ding Date Temperature, Humidity 222Fa cv (a) 
Sampled Sampled OC (OF) (percent) (pCi/l) (percent) 

413 .  May 22 26 .7  (80) -- 23,100 (15) 
51,400 (10) 4 14 May 22 27.2 (81) -- 

413  June 23  27 .8  (82) 85 45,800 (5 1 
414 June 23 28.9 (84)  90 9 1  , 466 (8 1 
4 13  Aug. 8 26.7 (80) 85 32,500 (12)  
41L Aug. 8 26.7 (80)  85 50 , 200 (10) 

~~ 

(a) CV = Coefficient of variation. 

TABLE G2-3. PRELIMINARY ANALYSIS OF RADON CONCENTRATIONS I N  AIR IN 
BUILDINGS 413 'AND 414,  SUMMER 1980 

(Modified RGMI continuous monitoring analysis averaged over 
a 2-hr  period.) 

Building Date Temperature, Humidity 222Rn Z cv(a) 
Samp 1 ed S amp 1 ed O C  (OF) (percent) (pCi/l) (percent) 

4 1 3  June 23-29 26.7-32.2 (80-90) 80-95 36,500 5 
414 June 23-28 26.7-32.2 (80-90) 75-85 85 ,962  8 

(a)Cv = Coefficient of variation. 
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G2-9 

D e t e c t o r  n C i / l  (b) 
Build i n  g P o s i t  ion(’) 2 2 2 h  222Rn Z (SE;m 

-? 

i 

414 

TABLE G 2 - 4 .  TERMDEX RADON BADGE DATA TAKEN AT 1 METER FROM 
CEILING I N  EACH OF THE TWO ACCELATORS, BUILDINGS 
413 AND 414 

~~ 

413 8 3.62 
9 4.08 

10  3.52 
11 . 3.34 3.71 (0.17) 
1 2  3 .32  
1 3  4.57  
14  3 .51  

1 6.57 
2 9.30 
3 7 . 7 6  
4 6.47 
5 8 . 8 3  
6 6 .83  
7 7 .81  

7.65 ( 0 . 4 2 )  

(a)  P o s i t i o n s  are approximately 3 m from t h e  c e n t e r  of t h e  a c c e l a t o r  
(1-6 and 8 - 1 3 )  and a t  t h e  c e n t e r  ( 7 ,  1 4 ) ,  1 rn and 2 m from t h e  
r o o f ,  r e s p e c t i v e l y .  

(b )  Background l e v e l s  were 0 .09  pCi/l as  measured by t h e  same tech- 
n ique  w i t h  c a r d s  incubated i n  B u i l d i n g  4 0 3 .  

( c )  SE = Standard e r r o r .  

TABLE G2-5. ANALYSIS OF AIRBORNE RADIOACTIVE 
PARTICULATES I N  BUILDINGS 413 
AND 414 

dpm/ I 
Bui ld ings  Dates Beta-Gamma Alpha 

4 1 3 ,  4 1 4  August 7-9 
~~~ 

30 ,420  1 8 , 0 9 9  
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I I I 1  I I J 
8 PM MIDNIGHT 5 AM 9 AM 12 PM 4 PM 

HOURS (24 HOUR TIME) 

FIGURE G2-3. RADON CONCENTRATIONS ABOVE EMULSION SURFACES OVER 20 HRS 
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G. 3. CHARACTERIZATION OF NONRESIDUAL STORAGE 
BUILDINGS, STRUCTURES AND TOUNDATIONS 

r UO1 

U29C #29A 
SPECTRO 

LAC 
U29B 

I- 
i 
t 9’ U26 : 

om 

a27 5 

U28 
0 4- HALLWAY a- a 

U3l 
STORAGE AREA 

U06 
BORON RECLAIMING ROOM 

t 7‘- 

BORON 

ROOM 
U08B 

STORAGE ENTRANCE 

59’ #14 HALLWAY 

U15 

U24 24’6’’ 

CRAWLSPACE I 
#16 

SMOKE 

4 136’ @ ROOM , c 

FIGURE G3-1A. DIAGRAM OF BUILDING 401, BORON BUILDING (Ground Floor, 



G3-2 

OPEN TO GROUND BUILDING FOUNDATION 
1st FLOOR 

BOILER ROOM 

OPEN TO 

FIGURE G3-1 

f 

OPEN FLOOR TO CEILING 
I 

#2-15 

OFFICE 
#2-12 

#2-11 . 
TO 

GROUND 
TOILET FLOOR 

#2-09 

- ' I 4 0  

4 Do. 
2 j .5 -  

FAN 2; FANRM 375 
BLOWER 

IFFICE INTAKE -1 7'- 
V2-07 b - DUCT - 

T - 
- 2 5 . 9 - 4  

(&J (ZJ (ZJ i 

G3-1B. DIAGRAM OF BUILDING 401, BORON BUILDING (Second F l o o r )  

4 Do. 
2 j .5 -  

FAN 2; FANRM 375 
BLOWER 

IFFICE INTAKE -1 7'- 
V2-07 b - DUCT - 

T - 
- 2 5 . 9 - 4  

(&J (ZJ (ZJ i 

.B. DIAGRAM OF BUILDING 401, BORON BUILDING (Second F l o o r )  
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TABLE G3-1. RESULTS OF INSTRUMENTAL SURVENS-OF BUILDING 401 

G R I D  PLPHA BETA-G4MMA 
ROOM SURFACE LOCATXOY ( D P H l l O O  C H n )  ( R I L L 1  R l W R )  

0 1  
(I1 
01 
0 1  
t i  
01 
0 1  
01 
t i  
01 
0 1  
0 2  
t i  
C l  
C l  
01 

0 24 
0 24 
0 Z A  
3 2 4  
0 24 
0 2b 
0 2A 
E 24 
0 24 
c 29 
0 20 
0 29 
0 20 
0 29 
0 29 
0 t o  
0 28 
6 2R 
0 z e  
c 2c 
0 2c 
0 2s 
0 zc 
3 2s 
0 zc 
0 zc 
0 2s 
0 2!: 
0 zc 

u za 

C L O O R  
FLOOR 
'LOOE 
FLOOR 
+:I LING 
ZEIL ING 
S E I L  ING 
SEXLING 
N lYALL  
NlWALL 
ElWALL 
E l Y A L L  

WlYALL 
S/r)ALL 
S l Y A L L  

L OOR 
FLOOR 
Z E I L  IN6 
t E I L I N G  
WlWALL 
E ~ Y A L L  
E I W A L L  
ld/MALL 
M/YALL. 
S l Y A L L  
FLOOR 
FLOOF; 
CEIL ING 
SEI L I N G  
NlWALL 
:/HALL 
€/HALL 
Y/WALL 
HIWALL 
Y l Y A L L  
FLOOE 
FLOOR 
CEIL ING 
CE 11 ING 
9 l Y A L L  

E lUALL  

Y/YALL 
YIYALL 

..- 

n/nALL  

E / n a L L  

1 
i 
2 
2 
1 
1 
2 
2 
1 
2 
i 
2 
1 
z 
1 
2 

1 
1 
1 
1 
1 
z 
1 
z 
1 
1 
2 
1 
2 
1 
1 
2 
1 
2 
3 
1 
2 
1 
2 
1 
1 
2 
3 
1 
2 

A 

1 
2 
1 
2 
1 
2 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
2 
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 

c 95.0 
c 95.J 

95.0 
c 95.0 
c 95.9 

95.c 
95.c 
95.0 

= 95.0 
< 95.0 
c 95.c 
c 9 5 . t  
' 95.0 

95 .0  
< 95.12 

95.3 
< 9 5 . t  

95.11 
95.6 

c 95.6 
< 95.0 
< 95.0 
c 95.3 
c 95.0 
c 95.0 
c 95.0 
a 95.0 
< 95.0 
c 95.0 
c 95.0 
< 95.E 
c 95.0 
c 95.G 

95.0 
95.E 

< 95.0 

c 95 .0  
a 95.G 

95.0 
c 95.0 
c 95.0 
c 95.0 
< 95.0 
c 95.0 
* 95.0 

g 95.0 

.u5 
05 
05 . 05 
05 . 05 
05 . 05 

e 0 5  
0 0 5  . 05 . c5 

05 
05 

0 0 5  
e5  
05 
05 . 05 

0 0 5  
0 0 5  
005 
05 

005 
05 
05 
05 
.15 

t5  
05 
05 . cs 
05 
05  
05 . 05 
05 

005 
05  
05 
05 

0 t 5  
-05 
05 
05 . c5  



TABLE G3-1. (Continued) 

G3- 4 

SRII)  ALPHA BET&-GiMML 
R O C M  5 3R F 4 CE L O C A T  I O N  (DPfl/lOO 2Hzj ( H I L L 1  R/HR) 

0 22 
0 21: 
0 20 
0 20 
0 23 
0 20 
0 2D 
0 23 
0 ZD 
0 20 
0 ZD 
0 20 

0 2D 
0 2D 
0 20 

0 ED 
0 21) 
0 20 
0 2D 
0 23 
0 20 
0 20 
0 20 
0 2') 
0 20 
0 20 

0 21) 
0 2@ 
0 29 
0 23 

a 26 

a 29 

n 23 

0 20 
0 20 
0 20 
0 20 
0 20 
0 2D 
0 23 
0 2D 
0 22 
0 20 
0 t o  
0 23 
0 23 

WINALL 
S /UALL  
F L O O R  
FLOCF. 
FLDOP 
FLOCK 
FLOOG 
F L O O F  
FLOOR 
FLOOG 
rLOOR 
FLOOr7 
F L O O R  
F L O O R  
: E I L I G  
2E I L  ING 
Z E I L I N G  
Z E I L  ING 
ZE 1L ING 
4 t I L  INS 
a : I L I N 5  - I L  I N S  

1- - -  
"' 
a -  -:I L I N 6  
ZEIL IN ;  
Z E I L  I N 5  
C E I L  I N S  
NIWALL. 
N/UPLL 

NIWALL 
N/WALL 
%/WbLL  
NlWALL 
Y/YALL 
N /YALL  
Y/WPLL 
N/WALL 
%/WALL 
E/WPLL 
f / b f l l L L  
:/WALL 
;/WALL 
:/WALL 
E t U b L L  
E / w b L L  
E/WbLL 

x / n L L L  

3 1  
1 1  
1 1  
1 2  
1 3  
2 1  
2 2  
2 3  
3 1  
3 ?  
3 3  
4 1  
$ 2  
4 3  
1 1  
1 2  
1 3  
2 1  
i z  
2 3  
3 1  
3 2  
3 3  
4 1  
s 2  
4 3  
1 1  
i l  
1 2  
1 2  
1 3  
1 3  
1 4  
1 5  
1 5  
1 7  
1 8  
1 3  
1 1  
I 2  
1 3  
1 4  
1 5  
l b  
1 7  
1 5  

< 95.0 
c 9 5 . 0  
c 9 5 . 0  
c 9 5 . 0  
c 9 5 . 0  
c 9 5 . 0  
c 95.0 
< 9 5 . 0  
c 9 5 . 0  
c 9 5 . 0  
c 9 5 . 9  
c 9 5 . 0  
c 9 5 . 0  
< 9 5 . 0  
c 9 5 . 0  
c 9 5 . 0  
< 9 5 . 0  
c 9 5 . 0  
c 0 5 . 0  
c 9 5 . 0  
c .  0 5 . 6  
c 9 5 . t  

9 5 . 0  
< 9 5 . 0  
c 95 .C 
< 9 5 . 0  
< 9 5 . 0  
c 95.G 
c 9 5 . 0  
c 95 .0  
c 9 5 . 0  
c 9 5 . 0  
e 95.G 
c 9 5 . 0  
c 9 5 . 0  
c 9 5 . 9  
c 95 .9  
c 9 5 . c  

95 .9  
c 95.5 
c 9 5 . 0  
c 95 .0  
c 05 .h  
c 9 5 . 6  
c 95 .L  
c 9 5 . 0  

G5 
05 
05 
05 
05 . G5 
05 

.05 
0 05 

G5 
.os 
.15 

05 . c5 
- 0 5  . c5 
0 05 . t 5  
.G5 
0 L 5  

05  
05 . E5 . l?5 . c 5  . L.5 
G5 

.os 
G5 
c5 
05 
85  

0g5 
.@5 . 05 
.G5 

05 . 05 
05 
05 

- 0 5  
t 5  
0 5  

.D5 

. @ 5  . E5 
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TABLE G3-1. (Continued) 

0 23 
0 29 
J 20 
0 2@ 
E 2E 
0 2E 
0 2f 
0 iE 
0 2: 
0 2E 
0 i E  
0 tE 
0 ?E 
0 2E 

04 
t 4  
C4 
04 
t l .  
O'* 
c 4  
04 
G4 
@'* 
GI. 
0 4  
CL' 
t 4  
i', 
04 
c 4  
0 4  
24 
34 
5 4  
t 4  
24 
04 
/4 
c 4  
G b  
O C  
C 4  
0 4  
C4 
c 4  

:/WALL 
S/WALL 
5 IYALL 
';/HALL 
=LOOR 
2 S I L I N G  
N/WALL 
N f  UALL 
L/UALL 
:/MALL 

W/WALL 
S/YALL 
SIUALL 
FLOOR 
FLOOK 
FLOOR 
FLOOR 
F L OOP. 
FLOOR 
=L ooli 
FLOOR 
CLOCR 
FLOOR 
cLOOR 
FLOOF 
FLOOR 
FLOOR 

L OCR 
CLOOR 
'LO09 
FLOOR 
FLOOR 
FLOOP 
=LOOR 
FLOOF; 
FLOOR 
'LOOR 
:LOOR 
F L O O R  
'LOOR 
FLOOR 
'LO04 
FLOOR 
'LOO4 
F-OOR 

n/nALL 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
I. 
4 
4 
5 
5 
3 
5 
5 
6 
6 
6 
b 
6 
7 
7 
? 

3 
1 
2 
3 
1 
1 
1 
2 
i 
2 
1 
2 

2 
1 
2 
3 
4 
5 
I 
t 
3 
4 
5 
1 
2 
3 

1 
2 
3 
c 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 

1 
2 
3 

* 

L 

- 
7 

95.0 
* 95 .0  
e 95-G 
c 95.0 
c 9 5 . 0  
c 95.0 

95.0 
c 95.c 
* 95.c 
c 95.0 
* 9 5 . t  

9 5 . 0  
c 9 5 . 0  
* 95.c 
c 9 5 . 0  
* 95.E 
c 95.c 
c 95.G 

9 5 . 0  
* 95.6 
c 95.0 
c 9 5 . 0  
c 95 .0  

95 .0  
c 95.G 
C 95.0 
c 95 .8  
c 95.G 
c 95.u 
e 9 5 . 0  

9 5 . 0  
e 9 5 . 3  
c 9 5 . 0  
e 95.G 
c 9 5 . 0  
c 9 5 . 9  

9 5 . 0  
c 9 5 . 3  

95.0 
95 .0  

c 95.C 
95.0 

c 95.C 
95 .0  

95.0 

c 95 .0  

05 
05 
95 
a5 

0 (I5 . L5 
C5 

0t-5 
05 

0 6 5  
.05 

65 
.C5 
0g5 

05 
. t 5  
0 t 5  
0 65 
0 c5 
.c5 

05 
t 5  
05 

0 & 5  
05 

.c5 
05 

.B5 
05 

0 0 5  
-05  

05 . c.5 
GS 

.05 
05 

0 0s  
05 
0 5  
05 
05 

- 0 5  
G5 
05 

005 

. a5 
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TABLE G3-1. (Continued) 

G R I D  ALDHR B E T A - G A W A  
(MILL1 R/HR) R O C M  SURFACE L DCAT I OM (DPH/lOO CH2)  

64 FLOOR 7 4  95.0 rn 05 
0 4  FLOOR 7 5  c 95.0 rn 0s 
i 4  ELOOR ¶ I  c 95.0 rn 05 
t4 tLOOF7 8 2  c 95.0 0 t 5  
c4 FLOOP 8 3  c 95.t . 05  
04 FLOOR d +  c 95.C rn 05 
0 1  FLOOR 8 5  c 95.0 05 
04 N/UALL i t  95.0 0 05 
64 NIWALL 1 2  c 95.6 05 
64 NIWALL 1 3  c 95.0 005 
G4 N/WALL 1 4  c 95.0 - 0 5  
04 YIWALL 1 5  9 5 . 6  095 
0 4  N/WALL 2 1  c 95.0 . t5 
04 N/WbLL 2 2  c 95.0 .c5 
c 4  N/WALL 2 3  95.0 0 0 5  
04 N/WALL 2 4  c 95 .0  .G5 
C4 N/WALL 2 5  95.0 05 
04 EIWALL 2 4  c 9 5 . 0  .c5 
c 4  E/UALL 3 1  c 95.L: 0 5  
0 4  :/WALL 3 2  c 95.0 0c5 
c 4  E/WbLL 3 3  c 95.c 05 
G r ,  :/WALL 3 4  c 05.0 .c5 
04 E/UALL 3 5  c 95.0 05 
0 4  EIUALL - 3 6  c 95.3 .E5  
G 4  E/UALL 3 ?  c 95.3 05 
c 4  ;/WALL 4 1  95.0 0g5 
04 Z/WALL 4 3  c 95.0 t 5  
0 4  E/UALL 4 4  c 95.0 . t 5  
C t  EiuaLL 4 5  c 95.0 .c5 
G1. E/UALi 4 6  c Q 5 . S  . b5 
i L  :/WALL 4 1  c 9 5 . L  .05 
L 4  U/UPLL 2 2  95.0 . & 5  

W/UALL 2 3  c 9 5 . j  . G5 
t 4  w/urLL z 4  c 95.C .t5 
irk u/waLL 2 5  c 95.; c5 
G k  w/uaLL 2 5  c 05.0 05 
0 s  W/WALL t ?  c 95.0 0 5  
Ilk W/WbLL 2 9  c 95.0 . c5 
6 4  S/YALL 1 1  c 95.c 05 
04 SIWALL 1 2  c 95.0 0 5  
0 4  SIWPLL 2 3  c 95.0 0 05 
c 4  S/YAL; 1 4  c 95.0 . c5 
c 4  SIWALL r 5  c 95.E 05 
0 4  S/YALL 2 1  c 95.0 c5 
a4 SIWALL 2 2  05.0 05 
Oh SIUALL 2 3  c 95.G 05 
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TABLE G3-1. (Continued) 

GRID ALPHA BE?A-b&UHL 
ROOM SURFACE LOCATION tDPN/ lOO C H 2 )  ( H I L L 1  R I H R )  

04 
0 1  
0 5  
05 
0 5  
0 5  
05  
05  
0 5  
05  
05 
0 5  
05 
c 5  
05 
05 
t 5  
05 
c5 
0 5  
c5 
@ 5  
0 5  
0 5  
G5 
e 5  
0 5  
0 5  
c5 
05 
c5 
( 5  
05 
05  
95 
65 
0 5  
05 
55 
0 5  
05 
06 
06 
06 
t 6  
05 

S/YALL 
S/WALL 
FLOOR 
=LOOR 
c L OOR 
FLOCR 
C E I L I N G  
2 Z I L I N G  
Z E I L I N G  
W/YALL 
N IYALL 
EIWALL 
E/YALL 
:/WALL 
;/WALL 
L/UPLL 
E /UALL 

E IYALL 
E I Y C L L  
E/YALL 
E I Y A L L  
E IUALL 
E I Y A L L  
EIWALL . 
Y/WPLL 
W/WALL 
W/UALL 

z/wdLL 

niwALL 
n/wnLL 
n/nALL 
n/wALL 
n/wbLL 
H/UALL 
WIYALL 
WIWALL 
S/WALL 
SIWPLL 
S/YALL 
SIWALL 
CE I L  ING 
C E I L I N G  
3EI LING 
C - f I L  ING 
CEILING 
3 E I L I N G  

2 
2 
1 
2 
3 
4 
1 
2 
3 
1 
2 
1 
1 
2 
2 
2 
2 
3 
3 
3 
3 
k 
4 
4 
4 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
4 
1 
z 
3 
4 
1 
1 
1 
1 
1 
1 

c 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
4 
1 
2 
3 
4 
1 
z 
3 
4 
1 
2 
3 
4 
1 
2 
3 
1 
2 
3 
4 
1 
t 
3 
rc 
i 
1 
1 
1 
1 
2 
3 
4 
5 
6 

= 95.0 
c 95 .0  
c 95 .0  
c 95.0 
c 95.0 

9 5 . t  
c 95.3 
c 95.0 
c 9 5 . 0  
c 95.0 

9 5 . t  
c 95.0 
= 93.0 
c 9 5 . 6  
c 95.6 
c 95 .0  
c 95 .0  
c 95 .0  
c 95 .0  
c 95.0 
c 95 .J  

9 5 . 0  
c 95 .0  
c 95 .0  
= 95.3 
c 95 .c  

95.5 
c 95.0 
c 95.3 
= 95.c 
c 9 5 . 0  
c 95 .0  
c 95.0 

95.0 
c 95.P 
c 95.c 
c 95 .0  
8. 9 5 . 0  

95.G 
c 95.0 
= 9 5 . 0  
c 95.0 
c 95.0 
e 95.Y 
= 95 .0  
c 95 .0  

. 05 
0 0s 

05 
GS . ES 
05 
05 

.05 
0 0 5  
.05 

05  . G5 
05 

005 
05 . 0 5  . 05 

.G5 
0 5  
G5 
0 5  . 1 5  

0 0 5  . c5 
- 0 5  

t 5  
0 5  

0 0 5  
805  . t 5  
0 05  

05 
0 5  

.c5 
005 . c 5  . 05 
05 

0 0 5  
05 
05 
05  . 05  

0 E5 
t 5  . 05 

1 
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TABLE G3-I. (Continued) 

G R I D  ALPHA BEtl-GA’4MP 
qccn SURFECE LOCA TLON (DPH/lCP CR2) ( H I L L 1  R/HRl 

t b  
06 
Cb 
Oh 
t b  
06  
0 6  
0 6  
5 6  
06  
06 
fib 
G6 
L6 
i.6 
@ d  
Gb 
Cb 
L6 
06 
t b  
C6 
Gb 
Cb 
Cb 
G6 
06  
Ob 
C6 
06  
C6 
0 6  
C6 
06  
5 6  
0 6  
G6 
0 6  
06  
0 6  
Ct6 
26 
c 5  
06  
Of. 
Cb 

t E  IL INS 
C E I L I N G  
C E I  L I k G  
C E I L I N G  
C E I  L ING 
S E I L  I N 6  
Z E I L I N G  
Z E I L I N G  
N l U A i L  
YIWALL 
N/UALL 
N l Y A L L  
N l U A L L  
N /YALL  
R l W l i L L  
Y l U P L L  
N l Y A L L  
N lWALL  
N/WALL 
N l Y A L L  
VlWALL 
YIWALL 
YlWALL 
N/WALL 
N /YCLL  
NlWALL 
E lWALL  
E /YALL  
EIUALL 
E l U P L L  
YlWALL 
WlWPLL 
WlWALL 
WlWALL 
W/WALL 
YlWALL 
Y l Y A L L  
W/WALL 
d/WALL 
WlYALL 
WlYALL  
W/WALL 
S l Y A L L  
3/WPLL 
S jWALL  
S I H A L L  

1 
2 
2 
2 
3 
3 
4 
4 
1 
1 
1 
1 
1 
1 

1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 

11 
22  
22 
22 
1 
1 
1 
1 

. 

7 
% 
5 
6 
3 
4 
3 
4 
I 

3 
4 
5 
6 
7 
J 
3 
1 
2 
3 
4 
5 
b 
7 
9 
3 
1 
2 
3 
4 
1 
1 
2 
2 
3 
3 
4 
4 
1 
1 
2 
3 
1 
2 
2 
3 

7 - 

< 95.G 
< 35.0 
< 95.0 
< 95.0 

95.0 
< 95.0 
< 95.0 
< 95 .c  
c 95 . t  
c 95.0 
c 95.1 
< 9 5 . 0  
< 95.0 
c 95.0 
< 9 5 . 0  
c 9 5 . 0  
< 95.6 
< 95.0 
c 95 .9  

. 9 5 . 0  
< 95 .0  

95.0 
c 95.0 
c 9 5 . t  
c 95 .6  
c 95.0 
c 95.u 

95.0 
< 95.c 
< 95.0 
< 95.0 
< 95.0 
c 95.0 
c 95.G 
< 95.c 
c 95.L 
< 95.c 

95.G 
< 95.u 

95.0 
< 95.G 
< 93.G 
< s5.c  
< 95.0 
< 95.0 
< 95.6 

05  
0 05 . c5 
. c 5  

05 
- 0 5  
- 0 5  

G5 . c5 
05 

- 0 5  
c5 
GS 

- 5 5  
0 c 5  . c5 
. c 5  . c5 

0 5  
- 0 5  

05  
0 05 
.05 
- 0 5  . c 5  
.c5 

05  
.05 

05 
G5 
0 5  
t 5  

.05 . t 5  
- 0 5  
. c 5  
s 05 
.05 
0 05  

0 5  
05 
E5 . c 5  

.E5 
0 c5 

G5 
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TABLE G3-1. (Continued) 

~ ~~ 

G R I D  ALPHA BETA - G A Y M A  
R Q  CR SURFACE LOCATION (DPH/ lOO C*) ( M I L L 1  R I H R I  

SIUALL  
SIWALL 
SIWALL 
S I Y A L L  
S/WALL 
S I U A L L  
S IYALL  

SIWALL 
SIWALL 
S/WALL 
SIWALL 
C E I lkGS?I  

CEILNGBn 
C-TIL G B Y  
: E I L  LGa'l 
S E I L G B Y  
ELOCE 
EL002  
3 E I L I H G  
2 5  I L  I N G  
HIWLLL 
N/UPLL 
E I Y L L L  
UIHCLL 
: /#ALL 
SIWALL 
F LOOP 
=LOOP 
: E f L INS 
3::LINt 
YIUCLL 
YIUALL 
WIWACL 
S/U6LL 
SIMCLL 
'LOOR 
FLOOR 
F L O O R  
=Loci-? 
S 11 L I N G  
: E  I L  I N G  
Z L I L  I N G  
Z E I L I N G  
YIUALL 

s n i a u  

2; nt.sav 

1 3  
1 4  
1 5  
1 6  
1 7  
2 1  
2 2  
2 3  

;1 1 
11 2 
:1 3 
;1 b 
3 1  
3 5  
3 5  
4 1  
4 3  
I r k  
1 i  
1 2  
1 1  
1 2  
1 1  
t 1  
1 1  
1 1  
1 1  
2 1  
1 i  
2 1  
1 1  
2 1  
1 1  
z 1  
: I  
1 1  
t i  
1 1  
l ?  
2 1  
2 2  
1 1  
1 2  
2 1  
2 2  
1 1  

c 95.0 
c 95.0 
c 9 5 . 0  
C 95 .9  
c 95 .0  
c 95 .0  
< 95.0 
c 95.0 
< 9 5 . 9  
c 95 .0  
a 95 .0  
c 9 5 . t  

3911.2 
1% 1 
19C 1 
2 8 5 . 1  
950 .4  
3 5 t .  4 

c 95.L 
c 95.0 
c 9 5 . 0  

95 .0  
c 9 5 . e  

9 5 . 0  
c 95 .0  
c 95.0 
c 95 .0  
a 9 5 . 0  
c 9 5 . 0  
c 9 5 . 0  
c 9 5 . 0  
c 9 5 . b  
c 95.c 
c 95.9 
c 05 .0  
c 95.G 
c 95 .0  
c 95 .0  

95 .0  
95.G 

c 95 .0  
c 95 .c  
c 95 .0  
a 95 .0  
c 95.G 
c 95 .0  

0 0 5  
05 
05 

. t 5  
05 

0t5 
t 5  
05 

0 t 5  
05 

0 0 5  
.05 

1.00 
1 . 0 0  
1.00 
1.00 
5 . 0 0  
5.cc 

G5 
05 

.E5 
0 05 

05 
05 

.cs . 05 . G5 
05 

.c5 
05 . t 5  . L5 . c5 
05 
c5 
05 

s G5 
05 
E5 
05 

0 95 . 65 
t 5  

0 c5 
05 
0 5  
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TABLE G3-1. (Continued) 

r 
I 

.? 

i 

i' 

i 

GRID ALPHA BETA-GAMHP 
ROCH SURFACE LOCATION (DPt l / lCO Cs) ( H I L L 1  R I H R )  

i c  
10 
1E 
10 
10 
10 
1 0  
10 
10 
1 0  
10 
13 
I C  
10 
10 
11 
11 
11 
11 
11 
;i 
11 
11 
11 
li 
11 
11 
11 
11 
11 
11 
11 
11 
11 
1% 
11 
11 
11 
11 
li 
:2 
1 2  
i t  
12 
12 
1 2  

YIYALL 
HIWALL 
NIYALL 
f /WALL 
TIWALL 
E/YALL 
E/WAL L 
YIWALL 
WIWALL 
W/YALL 
YIYALL 
SIWALL 
SIWALL 
S I W C L L  
SIUALL 
F L OCR 
FLOCR 
FLOOr i  
CEILING 
Y/YL\LL 
N I i lCLL  
H I  WALL 
N IYALL  
E I Y d L L  
EIULLL 
f / U l l L L  
:/WALL 
:/GALL 
:/WALL 
: / W A L L  
: /WALL  
E/UALL 
YIWALL 
WIUALL 
UIUALL 
WIYALL 
WIWALL 
WIWPLL 
Y/YALL 
Y/WPLL 
FLOOR 
,:XLIN; 
NIUALL 
EIWPLL 
WIWPLL 
SIWALL 

_ -  

1 2  
2 1  
2 ?  
1 1  
1 2  
2 1  
2 2  
1 1  
1 2  
2 1  
2 2  
: I  
1 2  
E l  
2 2  
1 1  
2 1  
2 2  
1 1  
l i  
1 2  
2 1  
2 2  
I 1  
I 2  
1 3  
: 4  
2 1  
2 2  
2 3  
2 4  
3 3  
1 1  
1 2  
1 3  
1 4  
2 1  
2 2  
z 3  
2 4  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  

< 95.0 
c 95.a 
c 95.0 
* 95 .0  
c 9 5 . 0  
c 95.0  
c 95.0 
c. 95.0 
c 95.0 
< 95.D 
c 95.0 
< 95.0 
c 95.0 
c 95.0 
c 95.0 
< 95.0 
< 95.0 
< 95.0 

c 95.0 
< 95.0 
< 95.0 
< 95.0 

95.0 
c 9 5 . ;  
< 95.0 
c 95.0 
< 95.0 
< 9 5 . C  
< 95.0 
< 35 .9  
< 95.0 
< 9 5 . u  
< 35.0 
< 95.0 
c 95.0 
< 95.5 
< 95 .0  
< 95.0 
< 9 5 . 3  
< 95.0 
< 95.3 

INACC 
c 95 .0  
< 9 5 . i  
< 95.0 

1 N ; c C d  

.os 
05 

0 c5 
- 0 5  
.E5 

0 5  
-05  
0 05 

c5 
05 . G5 
05 
05 
0 5  

. t 5  
05 
t 5  
05 

5 5  
05 . c5  

e05  

0 0 5  
t 5  

rn 0 5  
05 

- 0 5  
05  

e Q 5  

85 . c5 . G5 . Li5 
t 5  

0 0 5  
05 
05 

s 05 
0 0 5  

0 5  
INACC 

05 
.05 

05 

INACC a> 

. e 5  
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TABLE G3-1. (Continued) 

5 R I 3  ALPHA BETA-GAMMA 
RO cfl SURFPCE LOCATIOH (OPq/lOO CH2b lMILI .1  R/HR) 

1 3  
13  
1 3  
13 
13 
1 3  
1 5  
is 
1 5  
15  
1 5  
15  
1 5  
is 
15 
1 5  
15  
1 5  
1 5  
1 5  
1s 
1 5  
1 5  
1 5  
1 5  
1 5  
1 5  
1 5  
1 5  
1 5  
1 5  
1 5  
15 
1 5  
1 5  
1 5  
1 5  
1 5  
1 5  
1 5  
1 5  
1 5  
1 5  
1 5  
1s 
17 

FLOOR 
CC 1L XNG 
NIWALL 
S lUALL 
W/UALL 
S I Y A L L  
C E I L I N G  
Z E I L I N G  

3E I L  ING 
C E I L I N G  
S E I L I N C  
SEXLING 
: f I L I N C  
2 c ' I l I N G  
2EXL XNG 
C E I L I N G  
ZEIl  I N G  
C E I L  iN5 
Z E I L I N G  
Z E I L  I N t  
ZEEILINC 
N/YPLL 
N/WALL 
NIWALL . 
N/WALL 
N/YPLL 
N/WbLL 
NIUALL 
N/WALL 
N/WALL 
MIWALL 
N/WALL 
b / w A L i  
EIWALL 
E/UALL 
:/WALL 
I / U L L L  
ElWALL 
E/UALL 
E/UbLL 
E/UALL 
:/WALL 
E lYALL 
EIWGLL 
FLOOR 

I -  w:ILINZ 

i 
1 
1 
f 
1 
1 
1 
2 
2 
2 
2 
3 
4 
4 
5 
7 
r 
r 
7 
s 
3 
0 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
z 
3 
1 
1 
1 
1 
E 
2 
2 
2 
3 
3 
3 
1 

1 
1 
1 
1 
1 
1 
c 
1 
2 
3 
4 
6 
3 
4 
3 
3 
4 
5 
b 
3 
4 
5 
1 
2 
3 
4 
3 
6 
1 
2 
3 
5 
6 
1 
1 
3 

5 
1 
2 
3 
4 
3 
c 
5 
1 

b 

95.c 
95.0 

< 95 .0  
95.0 

< 95.0 
< 95 .0  
c 95.0 
C 9 5 . t  
c- 95.0 
c 95.0 
< 95.0 
c 95 .0  
c 95.0 
< 93.0 
c 95.0 
< 9 5 . 0  
e 9 5 . 0  
* 9 5 . 0  
< 9 5 . 0  
C 95.C 
< .  95.0 
< 95 .0  
< 95 .0  
< 95 .0  
e 95 .0  
< 9 5 . 0  
< 95 .0  
c 95 .6  
c 9 5 . 0  

95.0 
< 95.0 

35 .0  
.t 95.6 
< 95.2 
< 95.0 

95.c 
c 95.G 
< 95.4 

95.0 
< 95.c 
< 95.0 
< 95.0 
< 95.G 
c 9 5 . 0  
< 95.0 
< 9 5 . 0  

. c5 
b 0 5  
005 
- 0 5  
b65 . 05 
.c5 

05 
t 5  

* 0 5  
t 5  
05 

5t.5 
t 5  . c5 
05 . G5 
G5 . 65 . c5 
05 
G5 

.15 

.[r5 

. i s  
G5 . t 5  . 0 5  

.c5 
05 

.c5 
05 

. C S  
05 . c5 

.05 . L 5  

.05  

.G5 
t 5  . 05 

m05 
. t 5  

05 
c 5  

e 0 5  
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TABLE G3-1. (Continued)  

G R I 3  nLPHA BETA-GAMMA 
R O C H  S33FACE L O C A T I O N  f O P q / l O O  C M 2 )  ( M I L L 1  R / H R I  

C L O C F .  
MIWALL 
N I W A L L  
N/WALL 
:/WALL 
E / Y A L L  
ElUClLL 
:/WALL 
E/WALL 
T / U A L L  
Y / W A L L  
n / n L L L  
W/WELL 
w / w A u  
u / n C L L  
Y/UALL 
S I W A L L  
S I N A L L  
S I W I L L  
FLOCR 
FLOOR 
= L ocs 
FLOOF 
FLOCP. 
FLOOR 
Z C ’ I L I  NG 
3 E I L  I N G  
3 E I L I N G  
3 E  I L I N G  
Z E I  L I N S  
:EXLING 
Y i w c L L  
Y/WPLL 
N / U b L L  
E / U P L L  
E / U A L L  
#/WALL 
U/WALL 
u /  WLLL 
S/UALL 
S / Y A L L  
S/WALL 
FLOOli  
= L 009 
3 E I L  IN6 
3 E I L I N G  

1 
1 
2 
3 
1 
1 
2 
t 
3 

- 3  
1 
1 
2 
? 
3 
Z 
1 
2 
3 
1 
1 
1 
2 
2 
2 
1 
1 

? 
2 
z 
1 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 

L 

4 
L 

2 
1 
1 
1 
1 
z 
1 
2 
1 
2 
1 
2 
1 
2 
1 

1 
1 
1 

7 
3 
1 
2 
3 
1 
? 
3 
1 
7 
3 
1 
1 
3 
1 

1 
t 
3 
1 
2 
3 
1 
2 
1 
2 

7 

c 

7 

< 9 5 . 0  
< 9 5 . 0  

9 5 . c  
< 95.G 
< 9 5 . 0  
< 9 5 . 0  
< 9 5 . 0  
< 9 5 . 0  
< 9 5 . 0  
< 9 5 . 0  
< 9 5 . 0  
< 9 5 . 0  
< 9 5 . 0  
e 9 5 . t  

95 .0  
9 5 . c  

< 95.G 
< 9 5 . 0  
< 9 5 . c  
< 9 5 . 0  
< 95.0 
< 9 5 . 0  
< 9 5 . t  
c 9 5 . c  
c 9 5 . 0  
c 9 5 . c  
< 9 5 . 0  
c 9 5 . 0  

9 5 . 8  
c 95.c 
c 93.0 
c Q f . 2  
< 3 6 . ;  
< 9 i . u  

< 95.0 
c 95.G 
< 9 5 . t  
< 9 5 . 0  
< 9 5 . 0  
= 9 5 . 0  

9 5 . t  
= 95 .0  
< 95.G 
< 9 5 . c  
< 95.0  

< 95.0 

005 
0 5  

.C5 
05 
t 5  

- 0 5  
0 t 5  

05 
0 05 
0 0 5  
. t 5  

05 
- 6 5  

0 5  
b 5  . t 5  . i 5  
L 5  

. 8 5  
G5 

-65 
e 0 5  . t 5  

05 
0 05  
. 0 5  . 05 

05 
. c 5  
. 0 5  

G5 
c 5  
05 

. @ 5  . t 5  

. 0 5  . li5 
05 

.E5 
05 . c 5  
05 

0 6 5  . c 5  
95 

. @ 5  
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TABLE G3-1. (Continued) 

; R I D  ALPH 4. BETA-CAUNA 
( R I L L 1  R/HR) ROO* SLtRFCCE LOCATION t D w / i c t  cn2b 

1 9 0  

1 8 9  
130 
18R 
1 B B  

: 0  
13 
19 
19 
10 
2i 
t o  
23  
2 2  
21' 
2 0  
ti. 
2 0  
2 0  
t o  
2,' 
t G  
2: 
t i  
2 1  
ti 
2: 
3: 
2 1  
21  
P 1  
21  

21 
2: 
?I 
21 
21 
21  
2 1  
2 1  
21 
2 1  
2 1  
21 

1 8a 

7 .  
L -  

i 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 

- 1  
2 
1 
2 

' 1  
1 
2 
z 
1 

. - 

. 
z 

L 

1 
1 
1 

t 
t 
1 
1 
1 
2 
2 
1 
1 
1 
2 
2 
1 
1 

* . 

1 
1 
2 
1 
2 
1 
1 
I 
t 

2 
1 
1 
2 
I 
? 
1 
1 
1 
1 
i 
? 
i 
2 
1 
2 

2 
1 
1 
t 
2 
1 
2 
1 
1 
2 
1 
2 
1 
1 
2 
1 
2 
1 
1 

4 A 

L 

c 95.E. 
c 95.t 
c 95.0 
c 95.0 
c 95.0 
c 95.0 

95.0 
c 95.9 
c 95.5 

95.G 
c 95.u 
c 95.; 
c 95.0 
c 95.0 

95.G 
9510 

c 35.0 
c 95.0 
* 95.0 
c o5.D 
c 95.0 
c 95.1; 
c 95.c 
+z 95.0 
c 95.0 

95.9 
= 95.6 
c 95.0 

95.0 
95.0 

c 95.0 
c 95.D 
c 95.0 
c 95.C 
c 95.G 
* 95.0 
c 95.0 
c 05.J 
c 95.0 
c 95.6 
c 95.0 

95.J 
c 95.0 
c 95.0 
c 95.0 
c 95.G 

005 
G5 

0 E5 
05 

05 
-65 . 05 
.c5  
005 
05 
05 

r05 
0 05 
. t 5  
.05 
ec5 . t 5  

c s  
05 

.c5 . c5 . I;5 

.05 . 05 
05 . a5 . G5 
95 

- 6 5  
05 

t 5  . c5 
e05 . CS 

f S  
0 5  
05 
G5 

a c5 . 05 
. t 5  . e 5  . 45 
. cs  

k t 5  

k a5 
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TABLE G3-1. (Continued) 

21 
21 
2: 
2: 
2 2  
2 2  
2 2  
22  
2 2  
22  
2 2  
2 2  
22  
22  
2 2  
2 2  
22 
2 7  
2 2  
2 2  
2 2  
2 2  
z z  
z 3  
2 3  
2 3  
2 3  
2 3  

2 3  
t ?  

2' 
:? 
7 7  
23  
2 3  
2 3  
2 3  
2 ?  
27 
2 3  
2-7 
r'? 
2? 
23 

27 

27 

S I W A L L  
S I W A L L  
5 /WALL 
S I Y A L L  
F i O o P  
FLOCR 
FLOOQ 
N/WALL 
N/WPLL 
E / W P L L  
E / U A L L  
: /HALL 
f / U P L L  
:/WALL 
E I W P L L  
U / U A L L  
Y /WLLL 
W/UALL 
U f U A L L  
U / Y A L L  
w / w r L L  
S I Y A L L  
S /WALL 
F L O O R  
FLOCG 
F L O O f  
?LOOF. 
= L O O F  
F L 3CE 
Z E I L I N S  
N / U A L L  
N / r l J L L  
N/WALL 
Y /W&LL 
N f  dALL 
E I U A L L  
E / Y A L L  
;/WALL 
c-/WLLL 
f / W G L L  
E / U A L L  
U I U A L L  
U / Y A L L  
Y / Y A L L  
Y /UALL 
W/UALL 

(a) INACC = Inaccessible. 

1 2  
1 2  
2 1  
2 2  
1 1  
1 2  
1 3  
1 1  
2 1  
1 1  
1 2  
? 3  
2 1  
2 2  
2 3  
t i  
1 2  
i ?  
E l  
2 2  
2 3  
r 1  
2 1  
i i  
1 2  
2 1  
2 2  
3 1  
3 2  
5 1  
1 1  
1 2  
t l  
Z ?  
2 2  
1 1  
i 2  
1 3  
2 1  
z 2  
2 3  
1 1  
1 2  
2 1  
2 2  
3 2  

c 95.G 
c 35.5 
< 9 5 . 0  
< 95.0 
* 9 5 . 0  
< 9 5 . 0  
c 9 5 . 0  
c 9 5 . 0  
c 9 5 . 0  
< 9 5 . C  
< 9 5 . C  
c 9 5 . 0  

9 5 . 0  
c 9 5 . 0  
< 9 5 . t  
c 9 5 . 0  
< 9 5 . 0  
c 9 5 . 0  
c 9 5 . 0  
c 9 5 . 0  
c 9 5 . 0  
< 9 5 . 9  
c 9 5 . 0  
c 9 5 . 0  
c 9 5 . 0  

0 5 . L  
< 9 5 . 6  
< 95.G 
c 9 5 . 0  

c 9 5 . 0  
c 9 5 . ;  
< 9 5 . t  
< 95.G 
< 9 5 . G  
c 9 5 . 0  
c 9 5 . 0  
c 9 5 . 0  
c 95.G 
< 9 5 . 0  
< 9 5 . 5  
< 95.G 
c 9 5 . 0  
c 9 5 . 0  
c 9 5 . 0  
< 9 5 . J  

I NL t c(a) 

.E5 
05 
05 

0 0 5  . c5 
t 5  
95 
05 

.C5 
05 . c5  
05 

. t 5  . t 5  

.c5 
- 0 5  . cs 
- 0 5  . 6 5  

05  
c5  
05 

.15 
- 0 5  

05 
05 

eG5 
0t5 
0 G5 

I N A C C  
.C5 
eG5 

05 
0f5 
a 05 
. c5  
.a5 
. t 5  
- 0 5  . L5 
0 c5 
.E5 

0 5  
05  
05 

- 0 5  
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TABLE G3-1. (Continued) 

;RIP ALPHA B E T A - C A W &  
SOCM SURFACE L O C b T I  ON tDPI(/ lOC CH2) ( H I L L 1  R/HR) 

i 

23 
23  
2 5  
23 
24 
2k 
24  
24 
24  
24 
Zk 
24 
21. 
2 4  
24 
2-  
2 4  
24 
24 
2 h  
24 
Z b  

2 4  
Zb 
24 
24 
2 4  
25 
25  
2 5  
2 5  
25 
7 5  
25 
2 5  
2 5  
7 5  
25 
26 
25 
26 
2 6  
26  
2 5  
25 
26 

1 
1 
2 
2 
1 
1 
2 
2 
3 
3 
1 
1 
2 
2 
3 
3 
1 
L 
1 
1 
1 
1 
* 

- 
1 

1 
1 
1 
1 
1 

i 
i 

1 
1 
1 
1 
1 
1 
1 
L 
1 
1 

A 

* 

. - 

1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
: 
2 
1 
z 
1 
2 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
3 
1 
2 
I 
2 
1 
2 
1 
1 
1 
2 
1 
2 
1 
2 

2 
3 
1 
1 

& 

c 95.0 
c 95.0 
< 9 5 . 0  
.f 95.G 
< 95.c 
c 95.6 
< 95.0 
< 95.0 

95.c 
< 95 .0  
< S5.G 
< 9 5 . 0  
< 9 5 . 9  
c 9 5 . 0  
< 9 5 . 0  
= 9 5 . 0  
c 9 5 . c  

9 5 . 0  
< 9 5 . 9  
< 9 5 . 0  
< - 9 5 . c  
c 35.6 
< 9 5 . t  
< 0 5 . c  
< 95.5 
= 95.0 
c 95.C 

(35.0 
< 9 5 . c  
< 9 5 . c  
c 9 5 . 6  
= 95.0 
c 35.L 
= 9 5 . 0  
< 9 5 . c  
< 95 .0  
< 9 5 . c  
< 95 .0  
< 9 5 . 0  
< 9 5 . 0  
< 9 5 . 0  
c 9 5 . 0  

9 5 . c  
c 95.c 
< 9 5 . 9  
c 9 5 . 6  

05 
.us 
.@5 

t 5  
05 

-05  
0 5  
05 
05 

t 5  
05 . c 5  
05  
t 5  
05 
05 

. t 5  
0g5 

c 5  
t 5  
G5 

m G 5  . L5 . 6 5  
0 5 5  

05 
5 5  . c 5  

. t 5  
e 0 5  
.es . c 5  . c5  
.c5  
.05  

0s 
L5 
05 . t 5  
05 . 05 . 05 

.05 
m05 
. @ 5  

.a5  
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TABLE G3-1. (Continued) 

G R I 3  ALPHA BETA-GAMMA 
uocv  SgRFACE L 3 C A T I O N  ( D P i / 1 0 0  2 M 2 )  ( H I L L 1  R/HR) 

26 
26 
26 

2 ¶ A  
298 
29A 
29a  
29A 
29A 
2 94 
29A 
24A 
2 9 4  
2 3 9  
2 9 8  
2 9 8  
29B 
2 9B 
2 9 5  
2 9C 
29C 
2 92 
2 9 c  
2 9 c  
2 9c 
30 
30 
33 
3P 
39 
30 
30 
2 7  
Z O  
35 
3 0  
3 3  
30 
30 
3 0  
30 
30 
30 
3 0  
3 @  
30 

S / W d L L  
S I W A L L  
S I W A L L  
FLOOR 
‘LOOQ 
Z E I L I N C  
Z E I L I N S  
N I W A L L  
E I W A L L  
E l U A L L  
WIWALL 
WIWALL 
S / Y A L L  
FLOOP 
:EILIHTr 
N l Y P L L  
:/WALL 
Y f U A L L  
S/WALL 
FLOOE 
C E I L  XYG 
N f  U t L L  
E f  UGLL 
WIWALL 
S I M A L L  
FLOOF 
F L C O E  
FLOCK 
= L OCR 
F L O C F  
= L o c k  
CLOOF. 
:LOCR 
F L 3 C F  
CLOOF 
FLOOG 
C L  OOR 
:EXLING 
2EIL:NG 

C E I L I N G  
2 E I L I N G  
2 E I L  I N G  
2 E I  L I N G  
2 E I L  IN5 

1 1  
1 2  
1 3  
1 1  
t l  
1 1  
2 1  
1 1  
1 1  
1 z  
1 1  
1 2  
1 1  
1 1  
1 1  
t l  
2 1  
i l  
1 1  
1 1  
1 1  
1 1  
t :  
1 1  
t i  
1 1  
1 2  
: 3  
i 4  
1 5  
1 5  
1 7  
1 9  
1 3  
1 1 c  
i 11 
1 1I 
t l  
1 2  
1 3  
l k  
1 3  
1 5  
1 7  
1 8  
1 3  

< 95.0 
c 9 5 . 0  
c 95.3 
< 95.0 
c 95.c 

9 5 . 0  
< 95.0 
< 9 5 . 0  
c 95.0 
< 9 5 . 0  
< 95.C 

95.0 
< 95.c 

95.c 
95.G 

< 95.G 
c 95.c 
c 95.0 

95.c 
c 9 5 . 0  

-95.3 
c 95.0 
c 95.0 
< 95.0 
c 95.0 
c 9 5 . 0  

9 5 . 3  
c 95.0 
c 95.G 

95.0 
< 95.C 
c 95.0 

95.2 
< 95.c 
< 95.G 
< 95.0 
c 95.L 
< 95.0 
c 95.6 
< 95.0 
< 95.0 
c 95.0 
c 95.0 
c 95.0 
c 95.c 
< 95.c 

0e5 . cs 
05 

0 05 
0 5  . c5 
05 

0 05  
05 

. t 5  
05 

0 05 
- 0 5  
.G5 

05 
.c5 

05  
.CS 
- 0 5  

05 
- 0 5  
.05  
.P5 

05 
05 
0 5  . c 5  

.@5 
0 0 5  
. c 5  

G5 
0 c 5  . c 5  
.G5 

C5 
- 6 5  
. t 5  
0 L 5  . L 5  
.c5 

0 5  
. c 5  
e05  
.05 

05 
0 95 
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TABLE G3-1. (Cont inued)  

, 

~- 

5 R f 0  ALPHA BETA-GAflHP 
3 C C Y  SIIRFACE LOCATION ( O P i / l O O  C M 2 )  t H f L L f  R/HR) 

32 
30 
3c  
3c 
3 5  
30  
3c 
30 
t 4  
3c  
39 
3 3  
S? 
3 P  
3c 
3 5  
35 
39 
3 c  
3 0  
33 
3G 
3 7  
3G 
3: 
30 

31 
39 
3.) 
3: 

7 1  ”. 

J l  
3: 
3: 
3 :  
3: 
? ?  
3: 
3: 
31 
31 
3 :  
7 1  
3 1  
3: 
31 

2 E I L I N G  
2 E I L I N G  
S I I L I N G  
S E L L I N G  
N / d A L L  
;/MALL 
T / U A L L  
E / U A L L  
E / Y A L L  
:/HALL 
E l U A L L  
:/WALL 
E / Y A L L  
;/MALL 
E/UALL 
I / U A L L  
I /WALL 
WIUALL 
Y/WALL 
Y I Y A L L  
Y/WALL 
MIWALL 
Y/YALL 
Y/WALL 
Y/YALL 
U / Y A L L  
Y/YALL 
Y/WCLL 
UIWALL 
Y/WALL 
S/UALL 
F L O C R  
FLOOR 
C L O C E  
‘LOCR 
C L O C E  
- L o c k  
CLOCP 
‘ LOO?  
CLOCP 
FLOOR 
FLOOR 
FLOOR 
CLOOii! 
F L O O R  
FLOOF. 

1 1 0  
1 11 
: 1 2  
1 13 
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
1 3  
1 :a 
1 i f  
1 1 2  
1 :3 

- :  1 
1 t  
1 3  
l b  

, l  5 
1 6  
1 7  
1 9  
1 3  
: l@ 
1 11 
1 1 2  
i 13 
: 1  
1 1  
1 3  
1 3  
2 2  
t 7  
2 0  
3 3  
3 5  
4 1  
4 2  
4 3  
4 b .  
4 5  
4 5  
4 7  

< 95.c 
< 95.G 
< 95.6 
< 9 5 1 t  
< 95.9 

95.0 
< 95.3 

95.0 
< 95.0 
e 95.G 
< 9 5 . 6  

95.0 
< 95.b 

95.0 
e 95.C 
< 95.c 
e 95.2 
6 95.G 

95.5 
< 93.0 
< 95e-0 
< 9 5 . c  
< 95 .L  
< 95.0 

95.b 
e 95.0 

95.c 
< 95.L 
e 95.t 
c 95.0 
< 95.0 
c 35.0 
< 35.5 
c 95.0 
e 95.1 
< 95.0 

95.0 
95.0 

< 05.G 
< 95.0 
< 95.5 
< 95.0 

95.0 
< 95.0 
< 93.0 
< 95.0 

05 
05  
05 
t 5  
05 

.c5 
05 

05  
. t 5  
.05 
. t 5  . 05 
05 
05 
G5 

.c5  

t 5  
.c5 
05 

. c5  
05 

0 0 5  
05 . 65 
05 
c5 
05 
C5 
05 . c5 

0 0 5  . c5  
05 

. t 5  
05 
C5 
t5 
95  
05  

e t 5  
05 

0 0 5  
05 

a 05 

. a5 

. a5  

1 

1: 



I 
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TABLE G3-1. (Continued) 

i "  
i 
t .  

i I  

I -  

L L  

I -  

L 

V 

b 

; R I D  4LPHA BETA- GAMMA 
R C S q  S 3 R F A C E  L OCATI ON ( D P V / l O O  cn2 1 ( M I L L 1  R/HR) 

31 F L O O R  4 8  < 95.0 05 
31 F L O O C  c 3  95.0 . 05 
31 FLOCF! 5 1  c 95.0 05 
il =LOOP 5 5  c 95.0 05 
31 F L OCE 5 5  < 95.0 05 
31 FLOOF. 7 7  a 95.G .05 
'1 " L O O R  I 0  c 95.0 05 
3 1  FL50k 9 3  * 95.0 0 05 
31 N I W A L L  1 1  95.E 005  
31 Y/btALL 1 1  95.0 &5 
3 1  h / W A L L  1 2  < 9 5 . 0  05 
31 N / Y A L L  1 2  < 95.0 e 0 5  
??  N / W A L L  1 4  c 95.J 05 
3 1  Y / W A L L  1 6  < 95.0 .(r5 
31 Y I Y A L L  1 9  < 95.0 05 
?l N / Y A L L  2 1  c 950t  05 
31 Y / W A L L  2 1  c 95.E . 05 
7 1  Y / U & L L  2 2  < 95.0 015 
31 N / U A L L  2 3  < 95.a 0 0 5  
2; N/Y9LL 2 3  c 95.0 . LS  

Y / U A L L  2 5  c 9S.b 0 05 
31 Y / Y E L L  2 7  c 9 5 . 0  . t 5  
?: Y / U A L L  2 3  < 95.c 0 t 5  
3: N / U t L L  3 1  < 9 5 . t  095  
3 1  Y / W A L L  . 5 2  < 95.L 0 0 5  
31 Y / W A L L  3 3  < 9 5 . 0  . GS 
3? N / W A L L  4 1  < 95.0 0 0 5  
31 N / Y P L L  4 2  < 95.0 t 5  
31 Y / Y A L L  c 3  c 95.c 05 
31 N / w A L L  5 1  c 95.0 05 
?1 N / U r l L L  5 2  c 95.0 05 
3 1  N / W A L L  5 3  * 95.0 05 
?i Y / U A L L  6 1  c 95.G 05 
3 2  v / w a L L  6 2  c 95.0 . c5 
31  V / W A L L  6 3  c 95.0 05 
?1 E / U A L L  1 1  < 95.0 0 0 5  
?l f/UALL 1 3  c 95.c 05 
?t I I w A L L  1 3  < 95 .0  05 
3 1  : /WALL 1 7  < 95.0 0 05 
3 1  z ' / U & L L  1 3  c 95.0 . c5 
3: f/UALL 2 2  c 95.0 05 
31 :/WALL 2 k  < 95.0 05 
5: :/WALL 2 b  c 95.0 05 
31 E / U C L L  2 9  95.0 0s 
3 1  # / W A L L  1 1  c 95.0 05 
31 Y / W A L L  1 1  95.0 05 

7 1  
.a 

e 

i 
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TABLE G3-1. (Con t inued)  

SRIO ALPHA BEIA-GA9HA 
PO cq S ? I R F L C E  L O S A T I 3 N  (DPll / lOG C H 2 )  ( H I L L 1  R /HRI  

31 
31 
31 
3 1  
31 
31 
3: 
31 
31 
31 
?l 
31 
31 
31 
31 
31 
31 
3 1  
3 1  
31 
3 1  
t? 
31 
31 
3: 
31 
31 
31 
31 
31 
3: 
31 
3: 
3: 
3: 
35 
31 
31 
31 
31 
31 

201 
2 6 1  
201  
2 0 1  
2 0 1  

Y/WALL 
Y/WLLL 
W/YALL 
Y / Y P L L  

W/YALL 
U/UALL 
U / Y A L L  
U I Y A L L  
Y / Y A L L  
Y / Y A L L  
W/WALL 
W/WALL 
W/WALL 
WlWALL 
U/WLLL 
Y/YALL 
Y/WALL 
y / w o L L  
rr/WCLL 
S / U E L L  
S I U P L L  
SIWALL 
S/WALL . 
S/WPLL 
S / W P i L  
S IWALL 
S/WCLL 
S/WPLL 
S/WALL 
S / * A L L  
3 / u A L L  
S I W A L L  
j / H A L L  
S / Y L L L  
3 /WCLL 
S/WPLL 
S / U A L L  
j / U C L L  
SIWALL 
S/WALL 
FL001; 
FLOOR 
t I. OCR 
F L 0 O R  
F L O C R  

w/waLL 

1 2  
1 3  
i 4  
l b  
l ¶  
2 1  
2 1  
2 3  
2 3  
2 5  
2 7  
2 3  
3 1  
3 3  
4 1  
4 3  
5 1  
3 3  
5 1  
5 3  
: 1  
1 1  
1 2  
1 3  
1 5  
1 7  
1 3  
2 1  
2 2  
2 2  
Z k  
2 5  
? 9  
3 1  
? 2  
$ 1  
* g  
5 1  
5 2  
6 1  
5 2  
1 1  
1 2  
1 3  
2 1  
2 2  

c 95.G 
c 95.0 

95.0 
c 95.0 
c 95.c 

95.0 
c 95.L 
c 95.t 
c 95.0 

95.0 
c 95.c 

95.6 
c 95.0 
c 95.0 
c 95.G 
c 95.0 
c 95.9 
c 95.0 
c 95.5 
c 95.J 
c 95.G 
c 95.0 
c 95.; 
c 95.0 
= 95.3 

95.3 
c 95.0 
c 95.0 

95.c 
c 95.0 
t 95.2 
C 95.0 
c 95.; 
c 95.c 
c o5.;  
c 95.c 
c 95.t 
c 35.0 

95.c 
95.0 

c 95.0 
95.0 
95.6 

c 9 i .G  
95.b 

c 95.0 

05  
- 0 5  
a 05 

05 
a 05 
a 05 . c5 
a 05 
05 
t 5  

a 05 
0 c5  
a 05  
a c5 
065 

05 
c5  . c5 

a 05 . c5 
.'05 
a E.5 
0 05 
a c5 
05 

* 0 5  
at5 
a t 5  

.c5 
a 05 
a t5 

05  
0 05 

05 
8 6 5  

05 
a 6 5  
a 05 
a05 
a 05 
a 05 
8 05 
0 05 
a 05 

05  

a5 
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TABLE G3-1. (Continued) 

1 

2 0 1  
2 0 1  
t o ?  
2 C l  
2Cl  
2 f l  
2 0 1  
2 C l  
2 0 1  
2 i l  
2 6 1  
2Gl 
2 0 1  
2tl 
2 @ 1  
Ztl 
2Cl  
2 t . l  
261 
2u1  
2 0 1  
2 9 1  
2 c 1  
2:: 
2 0 2  
25: 
2 0 2  
2 3 3  
Z C ?  
2 t 2  
2 0 ?  
Z E 2  
2 @ ?  
2 i 2  
2 0 2  
2 c 2  
2G2 
2;? 
2 0 2  
2 C t  
2C2 
2 0 2  
z c 2  
0 3 4  
0 3 4  
0 3A 

FLOCR 
FLOOR 
FLOOR 
:LOGE 
3E I L I N G  
3 2 I L  I N S  
Z C I L I N G  
3 f I L  ING 
Z E I L I N G  
:E ILJNG 
C E I L  I N 5  
3 Z I L  IhG 
N I W C L L  
N / Y A L L  
W/YALL 
:/HALL 
E f Y A L L  
:/WALL 
n / n A L L  
n / n A L L  
U / Y A L L  
;/WALL 
S I W A L L  
:/WALL 
=Look 
3 E I L I N Z  
N/WALL 
H I W A L L  
N / W I L L  
E /WALL 
:/WALL 
S I U A L L  
S I H A L L  
:/WALL 
j T A f F S  
S T A I P S  
S T A I R S  
S T A I F S  
S T d I P S  
S T A I  ES 
STA1P.S 
S T 4 I P S  
S T A I P C  
N / Y A L L  
N I W A L L  
E / M A L L  

2 3  
3 1  
3 2  
3 3  
1 1  
: 2  
1 3  
2 1  
2 2  
2 3  
3 1  
3 2  
1 1  
1 2  
1 3  
1 1  
1 2  
1 3  
1 1  
1 2  
1 3  
t t  
1 3  
L 3  
1 1  
2 1  
1 2  
1 3  
2 1  
1 1  
l ?  
f l  
1 3  

L 

L 
z 
3 

L 4 
L 5 
. 6  r 
4 8  
+ 3  
1 1  
2 1  
2 1  

95.0 
8. 95 .c  
c 95 .0  

9 5 . 0  
c 95 .0  
c 95 .0  
c 9 5 . 0  
c 95.E 
c 9 5 . 0  
c 95.0  

95.0 
95.5  

c 95.0 
c 95 .0  
c 95.0 
c 95 .0  
c 95.c  

95.G 
= 9 5 . 0  
c .  95.0 

35.0 
c 9 5 . 0  
c 95.0 

95 .0  
c 95 .0  
c 95 .0  
c 95 .0  
c 95 .5  
c 95 .0  
c 95.5  
c 95 .0  
< 9 5 . t  

95.0 
c 9 5 . 0  
< 95 .0  
< 9 5 . 0  
c 95.G 
c 95.c 
c 95.0  
.t 95 .a  
c 95 .0  

9 5 . 6  
c 95 .3  
c 95.0 
c 95 .0  
c 95.G 

05 
0 05 
0g5 
0 0 5  

G5 
05 . 05 

.c5 
GS 
G5 

a c5 
e 0 5  
.E5 

05 
a t 5  . 0 5  

05 
0 6 5  . li5 
0 05 
0 05 

05 
.05 
0 05 . c.5 

05 
t 5  
05 

0 0 5  
05 
t 5  . c 5  . c 5  
05 

0c.5 
0 6 5  
0 t 5  
a t 5  . t 5  

05 
a 05  

05 
a t 5  
.CS 

05 
05  

(b) Stairs numbered from bottom to top. 
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TABLE G3-1. (Continued) 

G R I D  ALPHA BETA-Clf l t tP 
RCCY: SURFACE LOCATION ( D P Y / l O C  Cf12b ( H I L L 1  R/HR) 

0 3 4  

0 34 

0 3 3  
0 39 
0?9 
0 2 s  
0 39 
0 39 
0 3 3  
G ? F !  
0 39 
0 39  
0 39 
J 39 
C 3 3  
0 39 
0 ? Q  
0 39 
0 3F! 
J 39 
0 33 
t ? 9  
G ?S 
2 ?s 
0 ‘B 
c 39 
0 3 ;  
t 3s 
0 79 
3 33 
J Z Q  
0 1 9  
2 0 1  
234 
2 G b  
2 c 4  
201. 
2 2 b  
205 
2lf5 
2 t 5  
2C5 
2 C 5  
205  

o 3 6  

o 3n 

Y/WALL 
W/WALL 
S/WALL 
S/WALL 
FLOOF 
= L O O k  
FLOOR 
=LOOF: 
FLOOR 
FLOOR 
CLOOF; 
FLOOR 
FLOCK 
C E I L I N G  
Z E I L I N G  
2 E I L f N S  
2 E I L I N S  
:EXLING 
Z E I L I N G  
2 E I L  ING 
: E I L 1% 
C E I L I N G  
Y/cCLLL 
N/WALL . 
N / U A L L  
;/WALL 
:/WALL 
:/WALL 
U / Y A L L  
Y/WALL 
Y / u P L L  
31UALL 
j / U L L i  
S/WALL 
CLOOF: 
S E I L  ING 
N/WCLL 
Z / Y L L L  
W/WALL 
S I U A L L  
CLOOFt 
F LOO0 
FLOOR 
CLOOR 
FLOOR 
C E I L I N G  

1 
2 
1 
2 
1 
1 
1 
2 
2 
2 
3 
3 
3 
1 
1 
1 
2 
2 
2 
3 
3 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 

1 
1 
1 
1 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
L 
2 
3 
1 
2 
3 
1 
2 
3 
1 
? 
3 
1 
? 
3 
1 
1 
1 
1 
1 
1 
1 
2 
3 
1 
2 
1 

05.0 
c 95.0 

95.0 
c 95.C 

95.0 
95.0 

c 95.G 
c 95.0 
c 95.0 
c 95.c 

95.0 
c 95.J 

95.0 
c 95.0 
c 95.0 
c 9 5 . c  
c 95.0 
c 95.0 
c 95.c 
c 3 5 . c  
c -  95.9 
c 95.c 
c 95.6 
c 9 5 . c  
c 9 5 . t  
c 95.b 
c 95.0 
c 95.c 
c 95 .L  
c 95 .0  
c 35.0 
c 9r.L: 

95.c 
c 95.L 
c 95.G 

9 5 . 0  
c 9 5 . 0  
c 95 .5  
c 95 .0  
c 95.J 
c 95.0 

95.0 
c 95.0 
c 95.0 
c 95 .0  
c 95.0 

. a5 
a 05  

05  
05 

a 05  
05 

a 05 
a 05 
a05  

05 . t 5  
05 

mL5 
05 . 05 
05 

a 05 
05 

of5 
05 

.c5 . c s  

.G5 
05 

a 05 . G5 
c5  
G5 
65  
05 
G5 
05 
05 

- 0 5  . C5 
05 . c5 
05 . t 5  . C5 

a t 5  
rn 05 
. t 5  

05 
.t5 
a G5 

r 
1 
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TABLE G3-1. (Continued) 

G R I D  ALPHA BETLL-GAMMA 
R C C M  S9QFACE LOCATION ( D P ’ i / l O U  CM2 b ( M I L L 1  R/H21 

205 
205 
Z t 5  
2 05 
2G5 
2C5 
2c5 
205 
2135 
205 
2 G5 
205 
2C5 
2 c 5  
2c5 
265 
ZCI. 
2 0 5  
2 C6 
2 5 h  
206 
2 0 6  
2Ch 
2 G h  
2 0 6  
2C6 
2G6 
206 
2C6 
205 
2 CF. 
2Eh 
Z C €  
2C6 
2!2E 
2GG 
2 0 7  
207 
207 
207 

207 
209 
209 
2 C 9  
208 

2 0 7  

Z f I L I N i  
2 E I L I N G  
SEILXNG 
2 E I t I N t  
N/WdLL 
N /  WALL 
N/WALL 
E I Y A L L  
:/WALL 
:/WALL 
WIWALL- 
W/WALL 
SIYALL 
SIWALL 
S/WALL 
NIWALL 
EIMALL 
;/WALL 
:/WALL 
E/WLLL 
EIWCLL 
E IYALL 
E/YALL 
:/WALL . 
EIWALL 
:/WALL 
Y/WALL 
WlWALL 
Y/YALL 

Y/WILL 
Y/WALL 
WIWALL 

W/WPLL 
3IWALL 
’LOOR 
3 I I L I h G  
N/YALL 
E I Y A L L  
MIWALL 
StWALL 
FLOOR 
FLOOR 
FLOOR 
FLOOR 

w/wnLL 

n/wbLL 

1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
: 
2 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 

2 
3 
1 
2 
1 
2 
3 
1 
2 
3 
1 
2 
1 
2 
3 
1 
1 
2 
3 
4 
5 
6 
T 
3 
3 

1 0  
1 
2 
3 
4 
5 
6 
? 
3 

1 3  
1 
1 
1 
1 
1 
1 
1 
1 

5 
2 

9 - 

c 9 5 . 0  
< 9 5 . 0  
< 9 5 . 0  
c 95 .0  

9 5 . 0  
< 95.0 
c 95.0 

95.0 
c 9 5 . 0  
c 9 5 . 0  
< 95.G 
< 9 5 . 0  
c 95.c 
c 9 5 . 0  

95 .9  
c 9 5 . 0  
c 9 5 . 0  
c 9 5 . 0  
< 9 5 . 0  
c 9 5 . 0  

-<  9 5 . 2  
c 9 5 . a  
c 9 5 . 0  
< 92 . t  
c 95.J 
< 95.0 
c 9 5 . 0  
< 95.0 
c 95 .J  
c 9 5 . 0  
< 9 5 . c  
c 95.0 
< 95.C 
< 45.0 
c 9 5 . t  
c 9 5 . 0  
c 9 5 . 0  

9 5 . 0  
9 5 . 0  
9 5 . 0  
9 5 . 0  

c 9 5 . 0  
95.c 

< 9 5 . 0  
c 9 5 . 0  
c 9 5 . 0  

0 0 5  
e t 5  

05 . 05 
- 0 5  . CS 

05  
.c5 

05 
0 0 5  

05 
05 
05 

0 t 5  
05 . 35 
05 . E5 

0 c5 
.c5 
0 0 5  

05  . 05 . c5 . c5 
0 65 

05 
0 05 

. c5 . 05 
0 t 5  
rn 05 
0 e5 . 05  . c5 
0 0 5  

0 05 
05 

0t5 
05 
05 

0 C5 
005 
005 

. a 5  

b 05 
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TABLE G3-I. (Continued) I 

QOOM 
;RID 

SURFACE LOCATION 

2 3 8  
2 0 8  
208  
209  
20P 
2 0 8  
2 0 8  
208  
2 0 8  
2 0 8  
2OF 
208 
2 0 8  
t o n  
z o n  

20a  
t o n  

z n n  

2cn 
2 0 8  

2 0 0  

2 0 8  
2 0 9  
2 6 9  
209 
2 0 9  
209 
209 
2 0 9  
2L9 
2 0 9  
2 oa 
239 
2 0 9  
2 0 9  
2 0 0  
2 0 9  
209 
2 0 9  
209 
210  
219  
210 
2 1 0  
210  
2 1 0  

FLOCR 
FLOOR 
FLOOR 
CEIL ING 
Z E I L  ING 

S E I L I N G  
CEIL ING 
CEIL ING 
C E I L I N G  
NIWALL 
N/YALL 
N IYALL  

I / W  ALL 
E I Y A L L  
W/UALL 
W/UALL 

SINALL 
SIUALL 
S/WALL 
F L O O R  
'LOCR . 
FLOOR 
'LOOR 
4 :I L INS 
Z E I L I N G  
2 E I L I N G  
:EILIN'J  
N/UALL 
N/UPLL 
# / H A L L  
N/WALL 
EIWALL 
Y/WALL 
SIUALL 
S IYALL  
j / Y b L L  
SIWALL 
F L O C R  
:EILING 
Y IUALL  
:/WALL 
W/WALL 
SINALL 

..- 
e c I L  I NG 

z / n A u  

n / n A L L  

- -  

2 3  
3 2  
3 3  
1 1  
1 2  
1 3  
2 2  
2 3  
3 2  
3 3  
1 1  
1 2  
1 3  
1 1  
1 2  
1 s  
1 1  
1 r  
1 3  
1 1  
t t  
1 3  
1 1  
1 2  
1 3  
1 4  
1 1  
1 2  
1 3  
1 4  
1 1  
1 2  
1 3  
1 4  
1 1  
1 1  
1 1  
1 2  
1 3  
t b  
1 1  
1 1  
1 1  
t i  
1 1  
1 1  

= 95 .0  
= 95.0 
c 95.0 
= 95.0 
c 95.0 
= 95.0 
= 95.0 
= 95 .0  
= 95.0 
= 95.0 
= 9 5 . 0  
= 95.0 
= 95.0 
= 95 .0  
< 95 .0  
= 9 5 . 0  
= 9 5 . 0  
= 9 5 . 0  
< 95.0 
= 95 .0  
= 95 .0  
< 95.0 

9 5 . 0  
9 5 . t  

= 9 5 . 0  
= 95 .0  
= 3 5 . 0  
= 95.5 
= 95.0 
= 95.h 
c 9 5 . 0  

95 .0  
= 95 .0  

95.G 
= 95.0 
= 95 .c  
= 95.0 
< 9 5 . t  
= 95 .0  

9 5 . t  
= 95 .0  
< 9 5 . t  
< 95 .0  
= 9 5 . 0  
= 95.0 

9 5 . 0  

0 5  
05 
0 5  . 05 

.C5 
05 . 65 
05 . 05 
05 
6 5  
05 . t 5  
t 5  
t 5  
t 5  . 6 5  

0 0 5  
t 5  
05 

a c5 
05  

.c5  

. t 5  

.c5 . e5 
t 5  
05 

mc5 
0 05  
0f5 
0 0 5  
0 0 5  

0 5  
05 
05 . G5 
05 

0 5  
05 
05 
t 5  
05 
0 5  . 05  

. a 5  

i 
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TABLE G3-1. (Continued)  

BETb-t  AMMA ALPHA ;RID 
R O W  S’JRFACE LOCATION (DP’lllOC CH2 1 ( H I L L 1  R / H R )  

211 
211 
211 
211 
211 
21% 
211 
211 
211 
211 
211 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 

R 212 
2 12 
ti2 
212 
212 
212 
2:2 
Zit 
212 
213 
213 
2i3 
213 
213 
213 
213 
213 
2i3 
214 
214 
214 
214 

F L O O R  
FLOOR 
e ;IL I N 5  
Z E I L I N G  
N / Y A L L  
N/WALL 
E / n f i L L  
n / n h L L  

1- 

W/YALL 
S / Y A L L  
S / Y P L L  
’LOOR 
;LOOP 
F L O C R  
=Loo4 
=LOOR 
F L O O R  
Z E I L  IN;  
2:  I L I N G  

: T I  L I N G  .. - I L  I N G  
Y/WALL 
Y/WALL 
E l W A L L  
E / N A L L  
:/WALL 
Y/WIILL 
W/UALL 
n / w A L L  
S/UALL 
S / U P L L  
’LOOR 
F L O C F  
Z E I L  ING 
Z E I L J N G  
N/YALL 
N/WALL 

‘ Z  

: /nPLL 
n / n f i L L  

E ~ Y A L L  

j /wPLL 

S/UALL 

r l /YALL 

S I Y A L L  

1 1  
1 2  
1 1  
1 2  
1 1  
1 2  
1 1  
1 1  
1 2  
1 1  
1 2  
1 1  
1 2  
2 1  
2 2  
3 1  
3 2  
1 1  
1 2  
2 1  
t 2  
3 1  
3 z  
1 1  
1 2  
1 1  
I t  
1 3  
1 1  
I 2  
1 3  
1 2  
1 2  
1 1  
1 2  
1 1  
1 2  
1 1  
1 z  
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  
1 2  

c 95.0 
c 95.0 
c 95.0 
c 95.0 
c 95.0 
c 95.0 

95.0 
c 95.0 
c 95.0 
c 95.0 
c 95.0 
c 95.t. 
c 95.0 
c 95.0 
c 95.0 

95.C 
c 95.0 
C 95.G 
c 95.0 
c 95.0 
c 95.0 
c 95.0 

95.0 
95.G 

c 95.0 
< 9 5 . 0  
c 95.0 
c 95.t 
c 95.0 

95.t 
95.0 

c 95.t 
c 95.0 

95.0 
c 95.0 

95.0 
95.0 

c 95.0 
c 95.0 
c 95.9 
< 95.0 
c 95.a 
c 95.0 

95.C 
c 95.0 
< 95.0 

05 
05 
05 
05 

m05 
0 5  

*05  
05 
05 
05 
05 
05 

.05 
@5 . 05 
05 
t5 

-05 . c5 
05 . c5 
05 

-05 
05 

rn 65 
05 . c5 
05 . G5 . c 5  
05 . c5 

.05 
- 0 5  . 55 

05 . c 5  
05 

.L5 
05 
05 
05 

05 
05 
05 

.rs 

1 
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TABLE G3-1. (Continued) 

. i  
' i  

GRID ALPHA BETA-GAMUA 
R O C M  534FACE L3C AT I ON (DPq/lOC C M 2 )  ( H I L L 1  R / H R I  

214 
2 15 
215 
225 
215 
2 15 
215 
t i 5  
215 
215 
215 
215 
2 1 5  
215 
21 5 
215 
215 
215 
215 
2 15 
215 
215 
215 
i15 
215 
P i 5  
2i5 
215 
215 
2 15 
215 
255 
215 
2 :5  
215 
215 
215 
215 
215 
2 1 5  
2:5 
215 
2 1 5  
215 
2 15 
2;5 

3 I U b L L  
CLOOR 
FLOOR 
'Lock  
C L O O R  
FLOCR 
FLOCR 
' L O O P  
F L OOP 
=LOOR 
FLOOC 
'LOOR 
CLOO? 
FLOOD 
FLOOP 
FLOOR 
FLOCE 
FLOOR 
F L 0 0 9  
:LOOe 
FLOCP 
CLOOR 
FLOOR 
FLOOR 
FLOOF 
E L 0 0 2  
FLOOF 
 LOO^ 
FLOCk 
'LOCQ 
=LOOF 
FLOCC 
FLOCF 
FLGCZ 
CLOCF 
'LO09 
C L O C F  
'LOCQ 
FLOOR 
FLOOK 
FLOCF 
C L  OOR 
FLOOG 
N / W A L L  
NlWbLL 
N l Y b L L  

1 
1 
1 
2 
2 

2 
3 
3 
3 
3 
4 
4 
4 
4 

5 
5 
5 
b 
b 
b 
b 
6 
b 
6 
t 
7 
7 
7 
7 
7 
9 
9 
9 
8 
9 
8 
9 
1 
1 
1 

- 
9 

3 
1 
2 
2 
3 
4 
5 
b 
7 
8 
3 
3 
4 
5 
b 
3 
B 
5 
6 
3 
4 
5 
6 
4 
5 
5 
7 

3 
l i  
4 
5 

r 
5 
3 
3 
4 
5 
6 
t 
5 
3 
1 
2 
3 

e 

2 

95.0 
< 95.0 
< 95.0 
< 9 5 . 0  
< 95.0 
c 95.e 
< 95.0 
c 95.0 
< 95.0 
< 95.0 
< 95.0 
< 95.6 
< 95.0 
< 95.t 
* 95.0 
< 95.0 
< 95.0 
* 9 5 . 0  

95.0 
< 95.t 
< 9 5 . 0  
i 95.D 
* 9i.J 
c 95.G 
< 9 5 . 5  
< 95 .0  
< 9 5 . 0  
< 9 5 . c  
< 95.0 
< 95.0 
* 95.0 
c 9 5 . 3  

3 5 . 0  
< 95.0 
< 95.0 
c 9 5 . 0  
< 35.5 
< 95.; 
< 9i.u 

95.c 
< 95.c 
< 95.b 
< 95.0 

95.t 
< 95.6 
< 95.0 

05 
05 
t5 

- 0 5  
. t 5  

05 
0 05 

05 
0 05 

0 5  
0 0 5  
05 

.t5 
05 
05 
05  
t 5  
GS . 0 5  

-05 
G5 
-05 . t5 
0 0 5  
. t S  
. t 5  
. t 5  
0c5 . G5 

0 5  . ; 5  . c 5  
GS 

. 0 5  . c5 . 6 5  

.cs  
0 5  . L5 
t5 
05 
05 

at5 
a t5 . c5 

05 
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TABLE G3-1.  (Continued) 

215 NIWALL 1 4  < 95.0 . t S  
2 15  NIYALL 1 5  95.E 05 
215 Y / W A L L  1 5  < 95.0 0 0 5  
215 E/HALL 1 1  c 95.c 0c5 
215 W/YALL 1 1  95.0 0 05 
225 U/WALL 1 2  95.0 - 0 5  
215 # / W A L L  1 3  e 9 5 . 0  0 05  
2:s WIWALL i 4  c 95.f 0 0 5  
2:s Y/UALL 1 s  < 95.0 GS 
215 Y / Y A L L  1 6  c 95.G 0 0 5  
215 u/waLL 1 7  < 95.0 0c5 
215 W/ Y A L L  1 9  e 95.D .05 
215 Y / U  A L L  1 3  95.0 05  
215 S/YPLL 1 1  95.3 G5 
2 1  5 S / W A L L  1 2  < 95.0 0 05 
215 SIYALL : 3  < 95.G 0 0 5  
215 S I W A L L  1 4  < 95.0 0 c 5  

1 5  < 95.0 .05 
1 6  < 9 5 . e  .c5 

215 S l W A L L  
215 S/UPLL 
2:5 S/UrLL 1 7  < 95.J 05 
215 S / U l L L  1 9  < 95.0 0 c5 
2 15 S/WPLL 1 3  < 95.t 05 
215 S/UlLL 1 L O  < 95.0 c 5  
215 S I U A L L  1 11 c 95.b mG5 

* 

(a) INACC = Inaccess ib le .  

( b ) S t a i r s  numbered from bottom t o  top. 
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TABLE G3-2. RESULTS OF SMEAR SURVEYS FROM BUILDING 401 

~~ 

G R I D  ALPHA BETA 
2 0  O M  SURFACE LOCATION ( D P W l O O  CM2) ( D P H / l O O  CH2)  

02E FLOOR A 1  0 3 1  
OPE C E I L I N G  A 1  06 0 2 0  
OZE E / U A L L  B l  0 0 3 4  
0 2 E  W/WALL A 1  0 0 
02E S/WALL B l  0 0 3 1  
OZE N/WALL A 1  0 2 6  
20 1 FL OOR A 1  M I S S I N G  M I S S I N G  
20 1 FLOOR A 2  M I S S I N G  M I S S I N G  
20 1 FLOOR A 4  M I S S  I N G  M I S S I N G  
20 1 FLOOR ' 0 1  H I S S I N G  M I S S I N G  
20 1 F L OOR 8 2  M I S S  I NG M I S S I N G  
20 1 FLOOR t i  H I S S I N G  M I S S I  N G 
20 1 FLOOR c 2  H I S S I N G  M I S S  I N  C 
201 FLOOR D l  M I S S I N G  M I S S I N G  
20 1 F L OOR 0 2  M I S S I N G  M I S S  I N  G 
20 1 C E I L I N G  A 1  0 0 
20 1 C E I L I N G  - A 3  M I S S I  NG H I S S I  NG 
20 1 CE I L  I N G  A 3  M I S S  I NG M I S S I  N G 
20 1 C E I L I N G  B 2  M I S 5  I NG M I S S I  NG 
20 1 C E I L I N G  8 4  M ISS I N G  H I S S I N G  
20 1 C E I L I N G  ' C 2  M I S S I N G  H I S S I  N G 
201 C E I L I N G  c 3  M I S S I N G  M I S S I N G  

A 1  0 0 
A 3  009 0 10 

23 1 E I W A L L  
20 1 EIWALL 
20 1 E / W A L L  B 2  02 0 
20 1 E/WALL 6 4  0 0 
20 1 Y / W A L L  A 2  0 0 2  0 
20 1 Y / W A L L  B Z  0 0 
20 1 W /  WALL B 3  03 - 0 4  
20  1 S / H A L L  A 2  .02 - 0 5  
20 1 S I W A L L  0 2  0 .02  
201 S / U A L L  B 3  0 0 01 
20 1 N/WALL A 1  0 0 
20 1 N/WALL A 3  0 0 8  
23 1 N/WALL B 2  0 0 01 
2J 1 N/WALL B 4  0 0 
20 2 FLOOR A 1  H ISS I NG M I S S I N G  
2 0 2  FLOOR 0 2  .a5  .ll 
20 2 FLOOR C l  0 0 
202  FLOOR D l  0 0 
20 2 C E I L I N G  A 3  0 0 
202 E/WALL D l  0 0 01 
20 2 Y / W A L L  e i  0 0 
20 2 Y / Y A L L  C l  0 0 

(a) Smears lost; instrument surveys used for analysis; see Table 
G3-1.  
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TABLE G3-2. (Continued) 

GRID A t  PHA B E T A  
RUOW SURF ACE LOCA T I  (3N tOPW100 CW2) I D P W l O O  C H 2 )  

20 2 
20 2 
202 
20 2 
20 2 
202 
20 2 
20 2 
20 2 
20 2 
20 2 
20 2 
20 2 
23 2 
202 
20 2 
202 
232 
20 2 
204 
204 
204 
254 
2 0 4  
20 4 
204 
204 
20 4 
204 
20 4 
20 4 
20 5 
205 
205 
20 5 
205 
205 
20 5 
20 5 
20 5 
205 
20 5 
20 5 
20 5 

S/MALL 
S I Y A L L  
N/WALL, 
N/MALL 
N/WALL 
WWALL 
N/MALL 
N/WALL 
M/WALL 
S T A I R S  
S T A I R S  
S T A I R S  
S T A I R S  
S T A I R S  
S T A I R S  
S T A I R S  
S T A I R S  
S T A I R S  
S T A I R S  
FLOOR 
FLOOR 
F L  OOR 
FLOOR 
CE I L I  NG 
E/MALL 
E / w A L L  
Y / W A L L  
S/MALL 
S/WALL 
N/ MALL 
N/WALL 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
C E I L I N G  
C E I L I N G  
C E I L I N G  
E/MALL 

M/WALL 
W / M A L L  
S/WALL 
S/ WALL 

w/wALL 

c 3  
0 2  
A 3  
B l  
8 2  
c 1  
C 2  

001 

0 0 3  
0 0 4  
0 0 5  
0 0 6  
0 0 7  
0 0 8  

- 009  
0 0 9  
A 1  
A 2 

' 0 1  
B Z  
A 1  
A 1  
0 2  
6 1  
A 1  
0 1  
A .  1 
a t  
A 1 
A 3 
0 1  
0 2  
P 1 
A 3 
6 3  
0 2  
A 2  
0 1  
0 2  
A 1 
A 2  

. 0 0 2  

0 
0 

04 
0 1 1  

0 
0 

- 0 8  
0 
0 
0 

014 
0 
0 
0 
0 
0 
0 

0 0 8  
0 
0 
0 
0 

0 
0 
0 
0 

0 3  
0 
0 
0 
0 
0 
0 

a 0 6  
0 
0 
0 

4 0 1  
05 

0 
O t  

0 
0 

.n i  

0 
0 8  

0 4 8  
0 22  

0 
0 

0 3 0  
0 01 

0 
0 

68 
0 
0 
0 

0 6  
0 
0 

0 42 
0 
0 

.01 
0 

0 0 1  
0 01 

0 
0 

05 
0 2 4  

0 1  
0 01 

0 
0 0 2  
.04 
. o z  
' 2 5  

0 
. 0 5  
0 04 . a 2  

0 
0 
0 
0 
0 

(b) S p e c i a l  = S u r f a c e  no t  on normal g r i d .  

(c)  DUP = D u p l i c a t e .  
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TABLE G3-2. (Continued) 

G R I D  ALPHA BETA 
so OM SU2FACE LOC&TION ( D P W l O O  CH21 IOPN/ lOO CH21 

20 5 
20 5 
20 5 
20 5 
20 5 
20 5 
20 6 
20 6 
206 
20 6 
206 
20 6 
20 6 
20 6 
20 6 
20 6 
206 
206 
206 
20 6 
20 6 
206 
20 6 
206 
20 6 
20 6 
206 
20 6 
206 
20 7 
237 
20 7 
20 7 
20 7 
20 7 
20 7 
20 7 
20 7 
207 
20 7 
20 7 
20 7 
20 7 
20 7 

S/WALL 
S/WALL 
N/ WALL 
N/UALL 
N/WALL 
N / Y A L L  
F L  OOR 
FLOOR 
F L  OOR 
FLOOR 
C E I L I N G  
CE I L  I N C  
E/WALL 
E/UALL 
E/WALL 
€/WALL 
E/UALL 
W/WALL 
Y/WALL 
U/WALL 
W /  WALL 
W/WALL 
S/WALL 
S/WALL 
S/WALL 
EIWALL 
E /YALL  
W / Y A L L  
W/WALL 
FLOOR 
F L  OOR 
FLOOR 
FLOOR 
C E I L I N G  
C E I L I N G  
E/WALL 
E/UALL 
E /UALL  
S/WALL 
S/WALL 
S/ WALL 
N/WALL 
N/WALL 
N/WALL 

0 2  
0 3  
A 1  
A 2  
0 1  
B 3  
A 1  
h 6  
A 1 0  

~ A 1 0  
A 3  
A 8  
A 1  
A 3  
A 4  
A 6  
A 8  

- A  2 
A 4  
A 5 
A 7 
A 1 0  
A 1  
A 2  

SPEC: AL(bj  WALL 
SPECIAL DO0 I? 
SPECIAL WALL 
SPECIAL WALL 
SPECIAL DOOR 

A 1  
A 2  
6 1  
6 2  
A 1  
0 2  
A 2 
e l  
B 2  
A 2 
B l  
0 2  
A 2  
e l  
6 2  

0 
0 
0 
0 
0 
0 

0 0 1  
-011 

05 
- 0 5  

07 
0 

0 1 0  
.l 0 
0 02 
0 0 1  
002 
0 0 7  

0 
001 

0 
.C2 . 0 1  

0 
05 

- 0 5  . 02 . 04 
05  
0 
0 
0 
0 
0 
0 

0 0 1  
0 
0 

0 0 1  
0 
0 
0 

0 02 
0 

0 
0 3  

0 
0 
0 
0 
0 
0 . 0 9  
0 
0 . 0 4  . I8 

0 0 1  . 09 
0 11 

0 
- 1 4  
0 0 2  

0 
0 
0 
0 

0 
e15 
0 2 0  

0 
-23 
. O l  
. 0 2  

0 
. 02  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. a 5  
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TABLE G3-2. (Cont inued)  

GRID ALPHA BETA 
20 C Y  SURFACE LOCATION ( D P H / l O G  cn;!) ( D P W l O O  C M 2 )  

207 
20 8 
20 8 
20 8 
208 
23 8 
20 8 
208 
20 8 
20 8 
20 8 
20 8 
208 
20 8 
20 0 
20 8 
20 8 
20 8 
20 8 
20 8 
20 8 
20 9 
209 
20 9 
2J9 
2J9 
20 9 
20 9 
209 
209 
209 
299 
209 
209 
209 
209 
209 
20 9 
209 
2J 9 
209 
20 9 
209 
20 9 

W /  HALL 
FLOOR 
FLOOR 
F L  OOR 
FLOOR 
F L  OOR 
CEIL ING 
CEIL ING 
CEIL ING 
CEIL ING 
CEIL ING 
E/UALL 
E/WALL 
U/UALL 
S/WALL 
S/WALL 
S/WALL 
N/WALL 
N/WALL 
N/WALL 
Y/YALL 
W I  DOLE 
F L OOR 
FLOOR 
FLOOR 
F L OOR 
CEIL ING 
CEIL ING 
CEIL ING 
E/WALL 
E/U9LL 
W/HALL 
W /  HALL 
S/WALL 
S/WALL 
S/UALL 
S/WALL 
N/UALL 
N/WPLL 
N/WALL 
N/UALL 
N/WALL 
N / Y A L L  
S/WALL 

SPECIAL(’) SHELVES 
A 2  
A 4  
B l  
0 3  
c 3  
A 1  
A 3  
A 4  
c 4  

- 0 3  
A 3  
A 3 DUP(c) 
A 2  
A 1  
A 2  
A 4  
A 1  
A 2  
A 4  

SPECIAL 0 
WALL A 1  

A 2  
A 3  
0 1  
B 1 DUP 
A 2  
A 3  
A 4  
A 1  
6 1  
A 1  
8 1  
A 2  
B l  
B Z  

A 2  
A 3  
e l  
B 2  
B 3  
B 4  

SPECIAL SHOWER 

e 4  

0 
0 
0 

03  
0 

.c3 
0 

06 
0 
0 
0 
0 

- 0 5  
0 
0 
0 

. 0 7  
0 02 

0 
0 02 

0 
0 

.02 
0 
0 

02 
0 

- 0 2  
.03 

0 
.02 
.03 
.G2 

0 
- 0 8  

0 
0 
0 
0 
0 
0 
0 

8 0 1  
0 

-01 
m o t  

0 
0 

.08 
05 

0 
.01 

0 
0 2  
0 

.12 

. 0 3  

. 0 3  
0 

.03 
0 

.03 

.G2 
0 
0 

.01 
0 

. 0 5  
0 

. 0 3  

.Ol 
0 
0 

. O ?  
~ 0 5  

0 
0 

.03 

. 4 7  

.O2 

. a 3  
0 

. 0 3  
0 
0 

0 0 1  
0 

. a 1  
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TABLE 63-2. (Continued) 

GRID ALPHA BETA 
20  CH SURFACE L O C I  T I  ON tDPH/ lOO C $ )  ( D P M / 1 0 0  CM21 

20 9 
20 9 
2 1  0 
21 0 
21 1 
21 1 
21 1 
21 1 
2 1 1  
2 1  1 
2 1  1 
21 1 
21 1 
2 1  2 
21 2 
21 2 
21 2 
21 2 
2 1  2 
21 2 
21 2 
21 2 
2 1  2 
2 1  2 
21 2 
21 2 
z i t  
21 2 
21 2 
21 2 
21 2 
21 2 
21 2 
21  2 
2 1  2 
21 2 
217 
21  2 
21 3 
21 3 
2 1  3 
213 
21 3 
21 3 

S I W A L L  
W /  WALL 
N/WALL 
W /  WALL 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
C E I L I N G  
C E I L I N G  
E I W A L L  
W/WALL 
N/ WALL 
FLOOR 
F L  OOR 
FLOOR 
FLOOR 
FLOOR 
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
€/WALL 
E/WALL 
E/WALL 
E / U A L L  
E / U A L L  
W/UALL 
U / U P L L  
Y / W A L L  
S / U A L L  
S / U A L L  
S/WALL 
S/WALL 
N/WALL 
N / U A L L  
N/WALL 
FLOOR 
F L  OOK 
FLOOR 
C E I L I N G  
C E I L I N G  
E/ WALL 

LOCKER 
S P E C I A L  I N S / D O O  
S P E C I A L  0 
SPE C I  AL 0 

A 1  
A 1  
0 2  
0 3  
A 1  

- 0  2 
A 1  
A 1  
A 2  
A 1 
A 3 
B t  
C 1 

- c  3 
A 1 
A 3  
0 2  
C 1 
c 3  
A 1  
A 3  
B 1 
B Z  
0 3  
A 3 
0 3  
B G  
A 1 
A 3 
0 1  
0 2  
A 2 
0 1  
0 3  
A 2 
6 1  
0 3  
A 2  
B Z  
0 1  

0 0 7  
0 

0 0 2  
0 
0 
0 

0 0 1  . 0 1  
0 
0 
0 
0 . 0 1  . 0 8  . 02 

0 0 5  
005  
0 0 2  

0 
0 
0 

. 0 8  
0 

M I S S  I NG 
0 

- 0 5  . 0 2  
0 
0 
0 
0 

0 06 
0 . 05 

.09  

.05  

. 0 2  . 05 
0 .  
0 
0 
0 
0 
0 

0 3  
0 

.O2 
0 

0 1  
0 . 01 . 01 
0 
0 

0 3  
05 

0 
0 1  
09  
0 

07 
0 
0 
0 
0 

.oi 
0 1 2  

MISS1 N G 
. a 2  

0 
0 

3 5  
0 

.14 
0 
0 
0 

1 5  
1 6  
05  

0 12 
0 
0 
0 
0 
0 
0 
0 
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TABLE G3-2. (Cont inued) 

6 R I D  ALPHA BETA 
RO G M  SURf ACE LOCI T I ON (DPWIOO C H 2 )  ~ D P H / l O O  C H 2 )  

2 1  3 Y / W A L L  A 1  
2 1  3 U/ WAL L B l  
21 3 S/WALL 8 1  
21 3 N/WALL 8 1  
2 1  3 Y / W A L L  
21 3 SPECIAL I N S I S I N  

2 1  3 SPECIAL DOOR 
2 1  4 FLOOR A 1  
21 4 F L  003 A 1 
2 1  4 FLOOR . B  2 
2 1  4 f LOOR B 3  
2 1  4 E/WALL 0 1  
2 1  4 U/WALL A 1  
21  4 SIUALL A 3  
2 1  4 S/UALL 8 2  
21 5 FLOOR A 1 0  
2 1  5 FLOOR - B  3 
215 FLOOR 0 8  
2 1  5 FLOOR c 3  
215 F L  OOG C 6  
2 1  5 FLOOR . o  5 
22 5 FLOOR 0 6  

€ 4  
E 6 

215 FLOOR 
2 1  5 FLOOR 
215 FLOOR F 6 
2: 5 FLOOR F ? 
215 F L  OOG F 11 
215 FLOOR G 6  
21  5 F L O O R  G 8  

215 FLOOR I4 8 
21 5 FLOOi?. H 9  
2 1  5 E/ WALL A 1  
215  E/WALL B 2  
21  5 W /  WALL A 1  
21 5 W / W A L L  A 3  
2 1  5 U/ WALL A ? 
2 1  5 U/WALL A 8 
21 5 Y / W A L L  0 4  
215 W/WALL B 6  
2 1  5 W /  UALL B 8  
2 1  5 W/WALL a 9  
21 5 S/ UALL A 1  

* (d) 
21 3 SPECIAL OUT/SIN(e) 

215 FLOOR w 4  

( d l  

(3) O U T / S I N  = O u t s i d e  of s ink .  

I N S / S I N  = I n s i d e  of s ink .  

4 2  0 
0 0 3 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 1 2  
0 0 
0 0 

04 0 
0 0  7 0 

0 0 
-04 0 

0 F 
04 0 

031 0 
01 0 

. O l  0 
0 0 

-04 0 
04 0 

0 0 1  0 
0 0 

0 0 1  0 
0 0 

.04 . a 3  
0 0 

0 0 7  0 
001 0 

0 0 
0 0 
0 0 

0 2 2  1 9  
0 04 0 
04 0 

0 2 5  031) 
. O l  0 
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TABLE. G3-2. (Continued) 

6RID ALPHA BETA 
9 0  GM SURF ACE LOCATION (DPWlOO CM2) ( D P M I l O O  CW2) 

215 51 Y ALL A 3. m04 65 
21 5 SIWALL A 7.  m04 0 
Zi 5 5 /IIALL A I L  *Pi 0 
2 1  5 s/nPLL e 2. * O T  0 
2 1  5 SIYALt 0 4. . 0 1  0 
21 5 SIWALL e 8 .  .Ol 0 
215 s / n a L L  f9 9. 0 0 
21 5 S/WALL B 10. . 0 4  - 0 5  
215 SIUALL B 12.  0 0 
2 1 5  NIWALL . A 1. e l 3  0 
21 5 N/YALL A 4. e G 1  t 
21 5 N/YAL; B 2. t 0 
21 5 N/YALL e J.  . 0 1  e 0 3  
21 5 N/WALL 8 6.  . 0 1  0 
ai SlQOR A l m  1 0 0  D 
0 1  FLOCR A 3. a 0 5  0 
0 1  FL 0 CR e t?. 0 0 

0 05 FLOOR I; 1. 
.C4 

0 1  
0 1  FL OOP C 5. .a2 

.67 C E I L I N G  A 1. .2O 
0 

8 1  
C E I L I N G  A 3. . 1 4  

.44 
0 1  
0 1  C f  I L I N ;  B 2. .ll 

D 0 
0 

C E I L I N S  c 1s 
.08 

0 
c 3. 

0 1  
0 1  C E I L I N ;  

E/wALL A 1. * 0 5  
0 

01 
E i w a L L  L 2. 0 11 

0 
0 1  
0 1  E/WA L L  8 2. .14 
0 1  UIYALL A 2. 0 - 0  3 

0 002 
0 

0 1  Y I Y A L L  9 1. 
S I Y A L L  A 1. . 11 

0 
0 1  

.02 
0 0 1  SIWALL 9 2. .08 

0 1  HIWALL 4 1. . 0 2  . d B  
0 .05 
0 

01 N/WALL 6 2. 
FLOOR a 1. .Ol 

0 
0 4  
0 4  FLOOR L 4. .Ol 

0 0 4  FL 0OR A 5. D O 1  

0 4  FLOOR c 3. - 1 b  .u5 
0 J 
n 0 4  FLOCR c 5 .  

*04 
0 

0 4  FLOOR E 3. 
0 4  FLOCR F 4. 3 
0 4  FLOOR F 4. . 0 1  a 2 2  
0 4  FL O O F  F 5. 0 t 

01 U/ H A L  A 3L E .o 

0 1  S i U A L L  4 38 
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TABLE G 3 - 2 .  (Continued) 

e; 

i 

.--. 

,?- 

'p, 

I 

:. 

GRID ALPHA BETA 
R O  CH SURFACE LOCAT I ON lDPM/lOO CM 2, ( D P M / l O O  CM2 1 

0 4  FLOOR G l  0 15 

04 FLOOR t 3  0 03 0 3 8  
04 EIWALL 0 5  0 0 
04 E/YALL c 4  0 0 
04 E/WALL D l  0 0 
04 E/WALL 0 3  0 26 
0 4  EIWALL 0 s  0 0 
04 €/WALL 0 7  .a4 1.16 
04 E/UAtL € 2  22 . 1 0  
04 E /UALL E 4  0 0 7  0 
04 E/WALL E 6  0 4  0 7  
0 4  W/UALL B 3  0 0 
34 WIWALL B 7  0 01 0 
0 4  W/WALL c 5  0 4  0 
04 S/UALL B 1  013 0 
0 4  S/UALL 0 5  001 0 
04 S/UALL c 2  01 e 0 7  
04 S/UALL c 4  0 0 
Ob N/WALL A 3  0 0 
04 N/UALL 0 5  0 0 
0 5  FLOOR 4 2  03 - 3 8  
05 FLOOR B l  - 0 3  .59 

B 1 DUP 020 .93 
c 2  . 0 8  .49 

0 5  FLOOR 
05 FLOOR 
05  FLOOR 0 1  0 03 .37 
05 CEILING 0 2  0 0 
05 CEILING D Z  0 26 
05 E/UALL 0 2  a 03 . 09  
05  EIWALL 0 4  0 2 0  .59 
05  E/WALL c 3  0 .09 
05 E/UALL 0 2  0 .41 
05 E/UALL 0 4  0 017 
05 EIWALL E 3  0 .35 
05 W/WALL 8 2  013 .30 
05 WIUALL c 3  0 .17 
0 5  Y/WALL 0 2  0 . 0 5  
05 WIWALL D 4  0 .38 
05 W/WALL E l  0 .2c 
05 S/WALL A 1  0 0 
05 SIWALL 0 2  0 11 
05 S/YALL c i  03 0 
05 S/WALL D Z  0 I 5  
05 SIWALL E l  0 018 

0 4  FLOOR C 2 DUP(') 0 0 
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TABLE 63-2. (Continued) 

G R I D  ALPHA BETA 
90 on SURFACE LOCATION t O P W 1 0 0  C M 2 )  t D P W 1 0 0  Cd I 

05 
05 
05 
0 6  
06 
0 6  
06  
0 6  
06 
0 6  
06 
06 
0 6  
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
06 
56 
36 
36 
06 
36 
0 6  
3 6  
0 6  
0 6  
06  
06 
06 
0 6  

N I W A L L  
N/WALL 
C E I L I N G  
FLOOR 
FLOOR 
FLOOR 
F L O9R 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FL OOR 
F L  OOR 
FLOOR 
F L OOR 
FLOOR 
FLOOR 
FLOOR 
C E I L I N G  
C E  I L I  NG 
C E I L I N G  
C E I L I N G  
C E I L I N G  
CE I L I  NC 
C E I L I N G  
E / H A L L  
E / U A L L  
W/WALL 
U/WALL 
W/WALL 
Y / W A L L  
S I W A L L  
S/WALL 
s/  WCILL 
S / U A L L  
S/WALL 
S/WALL 
N / U A L L  
N/WALL 
N / U P L L  
Y I W A L L  

6 2  
C l  
0 4  
A 1  
A 2  
A 4  
A 8 
B 3  
B S  

. B ?  
6 9  
c 2  
c 4  
c 4  
C 6  
0 1  
0 3  

- 0 5  
D 7  
0 9  
E 9  
B 2  
B 3 
B 4  
8 5  
0 6  
D 4  
E 4 
0 2  
B 4  
A 1 
A 3 
0 2  
B 4  
A 1 
A 3 
e z  
0 s  
B 6  
6 8  
B i  
B 4  
6 6  
B 8 

BEA H 

-10 
05 

-10 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 1 0  

0 
0 
0 
0 

. 0 7  
0 
0 
0 

.03 
0 
0 
0 . 03 

0 0 3  
H ISS I NG 

.20 
0 
0 . 05 
0 
0 
0 
0 
0 

023 
0 . 03 
0 
0 
0 

D”P(C) 0 

1 .34  
2 1  . 44 

0 . 1 2  
0 11 . 06 
e l ?  

23 
.34 

6 7  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 5 9  . 21 
0 

.24 
049 
11 

040 

.34 

.D5 
0 6  

. O B  
0 

0 1 2  
. 1 7  

0 
- 2 5  

1 8  
-23 

0 
. 2 0  

0 
. 3 7  

. o a  
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TABLE G3-2. (Continue2) 

6 R I O  AL PH A BETA 
tDP)r/ lOO CM2) (DPHI lOO Ct? B R O O M  SUZFACE LOCATION 

06 C E I L I N G  BEdH C 6  
06 S/WALL UPPER B i  
06 SIWALL UPPER 8 3  
06 SIWALL UPPER 8 4  
06 W/WALL UPPER C E  
06 Y / W A L L  UPPER 
06 STAIRS 
0 6  STAIRS 0 0 2  
06  STAIRS 0 0 3  
0 6  STAIRS 004 
0 7  FLOOR A 1  
0 7  C E I L I N G  A 1  
0 7  E I U A L L  0 1  
0 7  W/WALL A 1  
0 7  U/WALL 0 1  
5 7  S/WALL 6 1  
07  N/WALL A 1 
07 N/WALL - A 2  
09 F L  OOR A 1  
09 FLOOR A 2 
09 F L  OOR 5 1  
09 FLOOR b 2  
09 C E I L I N G  A 1  
09 C E I L I N G  A 2  
39 C E I L I N G  8 1  

09 C E I L I N G  8 2 OUP(c) 
09 E /WALL A 1  
09 E/UALL A 2  
39 E/WALL ti 1 
6 3  E/WALL 0 2  
13 W/WALL A 1  
09 W/ WALL A 2  
0 3  k/WLLL 6 1  
09 U/WLLL 0 2  
09  S/UALL A 1  
09 :/WALL A 2  
09 SIWALL E l l  
09 N/WALL A 1  
09  N/WALL A 2  
a9  N/WALL 8 1  
09 SPECIAL OVEN 
0 9  SPEC1 AL BENCH 
10 FLOOR A 1  

C 
O O l ( f > ’  

09 C E I L I N G  a 2  

( f )  S t a i r s  numbered f r o m  t o p  to bottom. 

.33 
0 1 3  

0 
0 
0 

0 0 3  . 1 2  
04 

0 
0 
0 

.it 

.04 
- 0 7  
038 
0 1 7  
- 1 5  
0 1 0  
0 1 7  
. t o  

0 
0 
0 
0 

- 6 6  
0 0 2  

G4 
0 04 
0 0 2  

0 
0 
0 
0 
0 
0 

.04 
0 
0 
0 
0 
0 
0 

- 0 2  
0 

68 
023 
0 35 
0 1 2  
.43 
020 

0 
8 8  

0 
0 
0 
0 
0 
0 

1.1c 
.35 
-23 
0 01 

0 
.34 

0 
0 
0 
0 

1.31 
0 
0 
0 
0 
0 
C 

. l C  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.12 
0 



TABLE G3-2. (Continued) 

G R I D  ALPHA BETA 
R O O M  SURFACE LOCATION ( O P W 1 0 0  C M Z l  ( D P W l O O  CM2)  

1 0  
l a  
1 0  
10 
1 0  
1 3  
1 0  
1 0  
l o  
1 0  
1 0  
1 0  
10 
10 
10 
1 0  
10 
1 0  
10 
1 0  
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
1 2  
1 2  
I t  
1 2  
1 2  
1 2  
1 2  

FLOOR 
FLOOR 
FLOOR 
FLOOR 
CE I L I N C  
CE I L  I N 6  
CEIL IVG 
E / U A L L  
E/UALL 
E/WALL 
E/WALL 
E/WALL . 
E/UALL 
U/WALL 
W /  UALL 
U/WALL 
S/WALL 
S/UALL 
N/WALL  
N/WALL 
FLOOR 
FL  OOR 
FLOOR 
F L 002 
FLOOR 
E/UALL 
E/UALL 
E / UALL 
E/uALL 
EIWALL 
U/ WALL 
W/W4LL 
W/WALL 
U/WALL 
H/ WALL 
W/WALL 
N/ WALL 
F L 0OR 
FLOOR 
FLOOR 
FL 003. 
FLOOR 
FLOOR 
CEILING 

A 2  
6 1  
B Z  
B Z  
A 1  
B 2  
c 2  
A i  
A 2  
0 1  
0 1  
0 2  
8 2  
A 1  
A 2  
6 1  
A 1 
0 1  
A 1  
e l  
A 1  
A 3  
0 2  
c 2  
c 3  
A 1 
A 3 
6 1  
0 2  
0 3  
A 2  
0 . 4  
B Z  
a 3  
B 4  

A 1  
A 1  
A 2  
6 1  
B i  
0 2  
B 2  
A 1  

B 4 O"P(C) 

. 04 
04 

0 
-03 . 01 

0 

0 
0 0 1  

0 
0 
0 
0 
0 

0 0 1  
0 0 7  

0 
0 

0 6  
0 

0 6  
.03 

06 
- 0 6  

0 3  
0 

04 
003 

0 
0 
0 

046 
04 

0 
07  

.04 . 01 
16  

0 0 1  
012  
03 

. t 4  
0 
0 

a 

0 . 0 9  
0 
0 

. 0 3  

.02 . 0 3  
0 

16 
0 
0 
0 
0 
0 
0 

01 
0 
0 

. 0 2  
0 

0 0 1  
0 
0 . a 0  
0 
0 
0 

0 1  
0 3  
0 
0 

0 2 5  
0 

0 01 
- 1 6  

0 
0 l@ 
0 05  . 0 5  

0 
0 
0 

11 

. a i  
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TABLE G3-2. (Continued) 

9 

- .. .“- 

f 

6R 10 ALPHA BETA 
R O O M  SURFACE LOCATION ( O P M / l O O  CH2) (DPH/lOO Cg) 

1 2  C E I L I N G  A 2  01 0 
12 C E I L I N G  B 2  0 4  0 
12 C E I L I N G  0 2  0 0 
1 2  €/WALL A 1  - 1 2  0 8  
1 2  E /UALL  A 1  04 0 3  
1 2  €/WALL 0 2  0 0 
1 2  E/WALL e 2  0 3  0 
1 2  W/ WALL A 1  -01 .02 

12 W/WALL . A 2  . O l  0 
12  W /  UALL 0 1  0 0 
12 S/WALL A t  0 0 
1 2  S /WALL A 1  03  0 
1 2  5/ WALL A t  -03 -04 
1 2  S/UALL 8 2  0 . D l  

1 2  Y/WALL A 1  001 0 
12 N/ UALL ‘ 0 2  .04 0 
1 2  RA NOO’I SHEL F /  l ( g )  . t 7  - 5 6  
12 hk N00V SHELF/Z 03 . 0 3  
12 kA N30M S H E L F  / 3 0 . O l  
1 5  C E I L I N G  B 5  0 0 
1 5  CE I L  I N G  c 4  0 0 
1 5  C E I L I Y G  D 4  .O2 0 
15 C E I L I N G  D 5  0 G 
1 5  C E I L I N G  H 4  0 0 
1 5  E/UALL 0 1  0 0 
1 5  € /HALL  6 2  0 0 
1 5  E/WALL B 4  0 0 
1 5  E/WALL B 7  0 0 
1 5  E/UALL 0 a  0 0 
1 5  E /  WALL C l  - 1 0  0 
15 E/UALL c 2  0 0 
1 5  E /UALL  c 3  0 0 
1 5  E/UALL c 5  0 0 
1 5  E/  MALL C 6  0 0 
1 5  W/UALL A 2 0 0 
1 5  W/WALL A 6  0 0 
15  W/WALL 0 5  0 0 
1 5  W/UALL B ?  0 0 
1 5  W/WALL 0 8  D 0 
1 5  W/WALL c 2  0 U 
1 5  WIYALL 0 1  0 0 
1 5  U/UALL D Z  0 0 

1 2  W/WALL A 1 OUP(C) 0 . O l  

12 N/ WALL A 0  n ISS I F ; G ( ~ )  HI ss I N G 

(g) Shelves numbered from t o p  to bottom. 
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TABLE G3-2. (Continued) 

G R I D  ALPHA 9 E l A  
ROOM SURFACE LOC A f I ON IDPM/100 C N 2 )  ( D P W 1 0 0  C g  1 

is YIWALL E i  0 0 
15 W/WALL E 2  0 0 
15  SIWALL 0 2  0 1 0  0 
is S/WALL 0 3  0 1.16 
1 5  S/WALL 9 5  0 0 
1 5  S/WALL C l  0 0 
1 5  S/WALL c z  O D 
1 5  S/ WALL c 4  0 0 
1 5  N/WALL A 6  0 0 
15 N/WALL . A  8 0 0 
15 HIWALL A 8  0 0 
1 5  N/WALL A 9  a 0 8  0 
15 N/WALL A 9  0 0 
15  N/WALL B 5  . 05  0 
1s  HIWALL B 6  0 0 
1 5  N/WALL B 8  0 . 05  
1 5  N/WALL B t o  0 0 
15 M I W A L L  - B 11 0 0 
1 s  N/WALL C 5  -03 0 
15 N/ WALL C 6  0 0 
1 5  N /WALL c 7 . l O  0 
15 N/WALL C 8  0 0 
15 N/WALL c 9  -03 0 
1 5  N/WALL c 11 0 -30 
I5 C E I L I N G  SOUTM B 4  0 0 
15  CEILING souin C 2  0 0 .  
1 5  C E I L I N G  NORTH B Z  0 0 
16 FLOOR A 1  0 0 
16 C E I L I N G  A 1  0 G 
16 €/WALL B 1  02 0 
16 W/WALL i . 1  0 t! 
16 Y/  WALL a 1  0 0 
1 6  S/WALL B l  0 0 
16 N/nALL b l  .02 0 
16 N/ WALL B l  0 0 
1 7  F L O O R  c 1 0 D 
17 FLOOR A 2  . oi 0 
1 7  E /UALL  0 3  . 0 8  . 2 0  
17 E I W A L L  C l  0 -04 
1 7  E/WALL C 2  0 .Ol 
1 7  E/ WALL c 3  0 0 
1 7  E/WALL 0 2  .04 0 
1 7  E/WALL D 3  0 0 
1 7  W /  WALL C l  0 2  0 
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TABLE G3- 2 .  (Continued) 

6 R I O  ALPHA B E T A  
ROGN SURF ACE L O C A T I O N  ( D P W I O O  C H 2 )  l O P W 1 0 0  CM2) 

1 7  W/WALL c z  0 0 
1 7  W /  H A L L  C 3 0 - 3 9  
1 7  W I H A L L  0 1  02  4 0 4  
I 7  M I W A L L  0 2  0 0 
1 7  S I W A L L  e i  - 0 5  0 
1 7  S /WALL  0 2  0 0 0 1  
1 7  S / H A L L  C I  0 . 0 3  
1 7  S/WALL c 1  - 2 2  0 
1 7  M I W A L L  - A  I 0 0 
1 7  N / W A L L  e z  0 0 
1 7  N/ WALL C 1 0 01 
1 7  S T A I R S  i l 0 4 ( f )  0 0 4  
1 7  S T A I R S  0 0 8  0 0 
1 7  S T A I R S  012 0 06  
1 7  S T A I R S  0 1 3  0 .15 
1 7  S T A I R S  016 0 . 0 3  
1 7  S T A I R S  - 0 2 0  - 0 7  0 
1 7  S T A I R S  0 2 4  -04 0 
1 7  S T A I R S  028 .Ol 0 1 1 1  
1 9  FLOOR A I 0 0 
19 C E I L I N G  ' A  I 0 0 
19  E / U A L L  0 2  -19  . 0 4  
1 9  S /  UALL A I 0 0 
1 9  N /  UALL 0 1 0 C 
20 FLOOR A I 4 0 1  0 
20  E/ WALL C I - 0 7  . 0 3  
20 W/WALL B l  0 1 3  0 
20  U/UALL C 1 0 4  0 
2 0  S/ U A L L  6 1 04  0 
2 0  S/WALL C Z  .04 0 
2 0  N / U A L L  8 1  .04 0 
20  N/  kALL c 2  . 04  0 
2 1  FLOOR A 1 0 0 3  
2 1  FLOOR A I 0 0 0 1  
21 FLOOR A 3 0 0 2  

21 FLOOR B 2 0 1 4  
2 1  F L  OOR C l  0 0 
2 1  F L OOR c I OUP 0 0 
21 CE I L I N G  A I 0 0 
2 1  C E I L I N G  A 3 a 0 3  - 5 0  
21 E /  WALL A 1  0 0 
2 1  E / W A L L  0 1 - 0 5  . 0 8  
21 E / W A L L  0 2 0 0 

21 FL OOR A 3 OUP(c) 0 0 9  . I 7  
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TABLE G 3 - 2 .  (Continued) 

21 E/W&LL C l  .13 24  
2 1  E/WALL c 3  0 0 2  0 
21 n /nAu  A 1  0 * I 3  
21 W/WALL 0 2  0 0 2  0 
21 n/nALL c 1  0 0 
2 1  n/naLL c 3 -  0 0 
21 S/WALL A 1  0 0 
21 S/ WALL A 3  0 03 0 0 1  
21 S/ WALL 8 1  0 0 
21 S/WALL - B l  0 0 
2 1  s/waLL 0 3  0 0 
2 1  S/WALL C I  0 0 
2 1  S/WALL c 2  0 0 
21 S/ WALL c 5  0 0 
21 N/WALL A 1  0 0 
21 H/WALL A 3 0 0 
21 N/WALL 0 1  0 0 
2 1  N/WI\LL - 0 2  0 5 1  -40 
2 1  N/WALL c 2  0 0 
2 2  FLOOR A 1 O 0 
22 FLOOR B 2  0 0 
2 2  FL OOH c 1  0 . 0 9  
2 2  FLOOR D 2  0 0 
22 EIWALL 0 1  0 0 
2 2  €/WALL 0 3  07 0 
2 2  E/WALL c i  0 0 
2 2  E/ WALL c s  0 0 
22 E/naLL c 3  0 0 
22 E/WALL c 4  0 1 0  0 
22 W/UALL 6 2  0 0 
22  w n A L L  B 3  0 0 
22 n/nALL C l  0 11 
22 W/WALL c 2  0 1.17 
22 W/YALL C 3 .ll . l i l  
2 2  U/ WALL C 4 0 0 
2 2  S/ WALL B 1  .39 . 0 7  
22 S/UALL C 1 .04 0 
2 2  S/WALL C 2  .01 0 
2 2  N /  WALL B 2  0 01 0 
22  Y/UALL C l  0 0 
2 3  FLOOR A 2  0 0 0 3  
23 FLOOR B 1  0 02 
2 3  FLOOR B 3  0 0 
2 3  FLOOR B 3 OUP(C) 65 0 
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TABLE G3-2. (Continued) 

~ ~~~~ ~~~ 

G R I D  ALPHA BETA 
R O  C’4 SURF ACE L OC A T I ON ( O P W l O O  Cf121 (OPWlOO c M 2 )  

2 3  
2 3  
2 3  
2 3  
2 3  
2 3  
2 3  
2 3  

. 2 3  
2 3  
2 3  
2 3  
23 
25 
2 3  
2 3  
2 3  
2 4  
2 4  
24 
24 
2 4  
24 
2 4  
2 4  
2 4  
2 4  
2 4  
2 4  
2 4  
24 
2 4  
24 
2 4  
2 4  
24 
2 4  
24 
24 
2 4  
2 4  
2 4  
25 
2 5  

FLOOR 
F L O O R  
F L  OOR 
E/UALL 
E /YALL  
E/WALL 
E/UALL 
E/WALL 
W/WALL 
HIWALL 
U/WALL 
S/WALL 
S/WALL 
S I U A L L  
N/WALL 
N/ WALL 
N/WALL 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOk 
F L  ODR 
C E I L I N G  
EE I L I  NG 
C E I L I N G  
CE I L I N G  
C E I L I N G  
C E I L I V C  
E /WALL 
E/WALL 
EIWALL 
W/WALL 
W/WALL 
W /  WALL 
H/WALL 
s /  WALL 
S/WALL 
N/WALL 
N/wALL 
N/WALL 
N/WALL 
FLOOR 
FLOOR 

C l  
D l  
D 3  
B Z  
B 4  
0 s  
C l  
c 4  
B l  
0 2  

. c z  
0 2  
0 3  
c 2  
A t  
0 2  
c 2  
A 1  

- A 3  
0 2  
c 1  
0 2  
0 3  
c . 1  
A 3  
0 2  
C l  
c 3  
o r ?  
A 1  
A 3  
0 2  
J . 1  
A 1  
A 3  
6 2  
A t  
A 3  
A I 
A 2  
A 3  
B 2  
A 1  
A 3  

0 
0 3  

0 
0 
0 

-12  
09 

0 
a 02 

0 
0 
0 

- 0 2  
0 0 2  

0 
0 
0 

0 0 8  
.33 
0 0 2  
0 0 2  

0 
0 

. 0 2  
0 
0 
0 
0 

0 0 6  
.18 

0 
0 

0 05 
-1 8 
e 0 6  

0 
.03 

0 
0 
0 
0 
0 

. a 2  
0 

0 
0 0 3  

02 
0 

0 7  
I 1  
20  

0 
0 
0 
0 

0 11 
0 
0 
0 

0 2  
0 

0 0 2  
0 
0 

0 2  
0 
0 

01 
0 09 

1 4  
0 

.34 

.02 

.a2 
- 6 4  
e12 

0 
0 

0 7  
0 

.Ol 
- 0 6  

0 
2 1  

- 0 8  
. 5 3  
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TABLE G3-2. (Continued) 

6 R I O  ALPHA BETA 
R O O M  SURFACE LOCATION (DPM/lOO CH2)  iOPM/lOO C H 2 )  

25 
25 
25 
25 
25 
25 
2 5  
2 5  
25 
25 
25 
25 
25 
2 6  
2 6  
2 6  
2 6  
2 6  
2 6  
2 6  
2 6  
2 6  
2 6  
2 6  
2 6  
2 6  
2 6  
2 6  
2 6  
2 6  
3 0  
3 0  
3 0  
3 0  
3 0  
3 0  
3 0  
3 0  
3 0  
3 0  
3 0  
3 0  
30  
30 

FLOOR 0 1  0 01 
FLOOR 0 3  0 0 3  
C E I L I N G  A 3  0 0 
CE I L I  NG B l  0 0 5  
E /  WALL A 1  02 0 

W/WALL A 2  0 20 
S/ WALL A 1  0 0 
S/  WALL A 3  0 8 10 
S/WALL 8 2  0 0 
N/  WALL A 1  0 2  05 
N I W A L L  A 3  0 0 1  
N/WALL 0 2  U 10 
FLOOR A 1  0 0 3  
FLOOR A 2  0 .Ol 
FLOOR A 3  0 0 0 5  

C E I L I N G  - A  1 0 0 1  
CE I L I  NG A 3 . ? 3  .53 
E/WALL A 1 0 . 5 1  
Y/UALL A 1  0 -05 
S/ WALL ' A  1 0 0 0 1  
S/WALL A 2  0 0 
S/WALL A 3  0 0 
S/WbLL 0 2  0 0 4  
N / U A i t  'A 1 0 0 
N/WALL A 2  0 0 3  
N/WALL A 3  0 0 
N/WALL B l  0 0 
N /WALL  8 3  0 . 9 2  

E/WALL B 1  0 o a  

F L  00.5 A 3 OUP(c) 0 0 

F L O O R  A 2  M ISS ING(~) HISS I NG 
FLOOR A 4  H I S S I N G  H I S S 1  N G  
FLOOR A 8  H I S S  I NG M I S S 1  N G 
FLOOR A 12 H I S S I N G  H I S S I N G  
FLOOii  h 1 2  H I S S  I NG M I S S I N G  
C E I L I N G  A 3 0 .Ol 
C E I L I N G  A 7 0 0 
C E I L I N G  A 11 02 0 
E / c l A L L  A t  0 0 
E / U A L L  A 5 0 0 
E I W A L L  A ?  0 0 
E/WALL A 9  0 0 
E /  WALL A 11 0 0 
w/wcILL A 1  0 0 
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TABLE G3-2.  (Continued) 

=j 
j i. 
J 

w 
Li 

C R I D  ALPHA BETA 
R O C H  SURFACE L O C I T I O N  (DPH/lOO CH2b (DPH/lOO C t 1 2 )  

3 0  
3 0  
3 0  
30  
3 0  
3 0  
3 0  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  

W/HALL 
W/WALL 
Y/WALL 
W/WALL 
W/W4LL 
S/UALL 
N/WALL 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FL  OOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
F L  OOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FL OOR 
FLOOR 
FLOOi7 
FLOOR 
FLOOR 
FL  OOk 
FLOOR 
FLOOR 
FLOOE 
E/UALL 
E /Y&LL  
E/uALL 
E/UALL 
E /  WALL 
E/UALL 
E/WALL 
E/WALL 
E/ HALL 
W/WALL 
W /  WALL 

A 
A 
A 
A 
A 
A 
A 
A 
P 
A 
A 
B 
B 
B 
C 
C 
C 

- 0  
0 
D 
0 
E 
E 
E 
E 
E 
E 
E 
E 
F 
H 
H 
I 
P 
A 
& 
0 
B 
B 
B 
C 
C 
A 
A 

3 
4 
7 
9 

11 
I 
1 
1 
5 

1 0  
1 0  O W ( ' )  

2 
6 
8 
2 
3 
9 
3 
4 
5 
8 
1 
2 
4 
6 
7 
8 
9 

10 
5 
8 
9 
9 
1 
8 
1 
3 
5 
8 
9 
2 
6 
3 
7 

0 
* 2 2  

0 
0 
0 
0 
0 
0 
0 

e 0 5  
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 0 8  
0 

. 0 8  

.10 
0 3  

0 
0 

-05 
-16 

0 
0 
0 
0 
0 
0 
0 
0 
0 

9 05 
0 
0 
0 
0 
0 
0 

0 
0 

. 0 4  
0 
0 
0 
0 
0 
0 
0 
0 
0 

. 0 3  
0 

9 0 8  
0 
0 

0 8  
3 1  
3 4  

0 
-18 

0 9  
0 
0 
0 
0 
0 
0 

0 2  
0 
@ 
C 
0 
0 

.29 
-48 

0 
9 11 
e 0 6  

2 0  
. a 3  
9 1 5  

. o a  
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TABLE G3-2. (Continued) 

G R I D  ALPHA 9ETA 
ROOM SURFACE LOCATION (DPM/lOO CM2J (DPH/ lOO Cg) 

3 1  n/nALL A 8  0 0 
3 1  H/WALL 0 4  0 0 
3 1  W /  WALL 0 6  0 0 
3 1  W/WALL B 1 0  0 0 

3 1  S/ WALL A 5  0 09 
3 1  S/ WALL A 1 0  0 .15 
3 1  S/WALL B 3  0 03  .17 
3 1  S/HALL B 7  0 0 1 8  
3 1  S/ WALL c i  0 0 
3 1  S/WALL ‘ C 3  0 O i l  

3 1  S/WALL c 3  - 0 3  0 
3 1  S I H P L L  c 5  0 0 
3 1  S/WALL C 8  0 2 3  - 6 4  
31 S/WALL C B  0 0 03  
3 1  NIWALL A 1  0 0 2  0 6 2  
3 1  H/ WALL 0 1  0 0 
3 1  N/WALL 6 3  0 0 
3 1  N/WPLL B 4  0 1 2  
31 N/WALL B 6  0 0 4  
3 1  N/WALL 0 7  0 0 
3 1  N/YALL 6 9 ,  0 0 
3 1  N/UALL C l  0 0 

t 7  0 0 8  0 
3 1  NIWALL 
3 1  N/UALL 
3 1  N/WALL L 1 0  0 . 0 3  
3 2  FLOOR A 2  0 0 
3 2  FLOOR A 4  0 0 
3 2  FLOOh A 1 1  .ll 0 
3 2  FLOOR 0 1  0 6 2  0 
3 2  FL O O k  6 4  0 0 
32  F L  COR 0 6  0 c 0  .ll 
32 FLOOR € 3 8  0 0 
32  FLOOR c z  . 0 2  .lO 

. O l  3 2  FLOOk c 5  0 
32  FL O O k  t 10 . 0 2  .06 
32 FLOOR L 7  0 0 
3 2  FLOOR 0 9  0 .04 
3 2  FLOOR 0 11 . c 2  0 

32  F L OOR E 9  0 0 2  . 0 4  
32  FLOOR E 1 0  05  0 0 3  
3 2  FLOOR F S  0 0 
3 2  FLOOR F 8  1.28 . 5 5  

3 1  S f  HALL A 2  0 .36 

c 4  041 1 . 3 2  

\ 

3 2  FLOOR E 3  0 0 3  
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TABLE G3-2. (Continued) 

G R I D  hL PH A BETA 
RO OH SURF ACE LOCATION f D P ~ / t O O  CM2) (DPH/100 C H 2 1  

32  
32 
32  
32 
32 
32  
32 
3 2  
32  
32  
32  
3 2  
32  
3 2  
32  
32  
32 
32 
32 
32  
32 
3 2  

02A 
O 2 A  
02A 
02A 
OZA 
OZA 
02A 
02A 
02A 
02A 
02A 
O Z A  
02A 
020  
029 
028 
0 2 0  
0 2 0  
028 
0 2 8  
0 2 0  
0 2 0  

FLOOR 
FLOOR 
FLOOR 
w/wALL 
w/wALL 

w/wALL 
n/wALL 

sinALL 

W/ WALL 

S/WALL 

S/ WALL 
S/WALL 
S/WALL 
SIWALL 
S/WALL 
N/WALL 
N/ WALL 
NIWALL 
N/WALL 
N/WALL 
N/ WALL 
N/WALL 
FLOOR 
FLOOR 
FLOOR 
C E I L I N G  
C E I L I N G  
€/WALL 
E/WALL 
E/UALL 
W / Y A L L  
W/WALL 

S/UALL 
N/WALL 
FLOOR 
FLOOR 
C E I L I N G  
C E I L I N G  
E/WALL 
E/WALL 
€1 WALL 

W/WALL 

n / n A L L  

n/nALL 

F 
C 
H 
B 
0 
C 
c 
C 
A 
A 
A 
A 
0 
B 
B 
A 
B 
B 
B 
C 
C 
C 
A 
B 
C 
A 
B 
A 
6 
0 
A 

B 
c. 
A 
A 
B 
A 
B 
A 
A 
0 
A 
A 

a 

9 
11 
11 

2 
4 
1 
3 
5 
1 
2 
4 
6 
2 
4 
6 
2 
1 
3 
3 
1 
3 
4 
1 
1 
1 
1 
1 
2 
1 
3 
2 
1 
3 
1 
1 
1 
1 
1 
1 
1 
3 
2 
z 
3 

002 
002 

05 
0 02  

0 
0 
0 
0 
0 

002 
0 0 2  

0 
05 
0 
0 
0 
0 
0 
0 
0 

0 8 6  
0 

0 0 8  
020  
- 0 5  

0 
002 
Oil 
0 0 2  
0 02 
011 
e 0 5  

G2 
011 
o G 2  

0 
0 

0 0 8  
0 

- 0 8  
- 0 5  

0 5  
O i l  

0 1 1  

0 2 7  
0 

03  
0 

0 3  
0 
0 

0 13 
13 

0 0 3  
0 0 8  

0 
0 0 3  

3 2  
. 1 0  

0 
0 
0 

-04 
0 

0 6 3  
.18 
-41 
.ll 

0 3  
0 
0 

.21 
0 0 8  

0 
0 
0 

. 1 9  
0 

.09 
- 0 6  

0 
.09 

0 4  
.Ol 
.Ol 

06 
0 
0 
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TABLE G3-2. (Continued) 

~ ~~~ ~ 

G R I D  A L P H A  BETA 
R O O M  S U R F A C E  L O C A T I O N  t O P H / l O O  C H 2 )  I D P W l O O  CH2)  

020 
028 
02c 
O Z C  
ozc 
O t C  
02c 
O 2 C  
02c 
O2C 
02c 
02c  
O Z C  
O 2 C  
0 2 c  
020  
OZD 
020 
020 
0 2 0  
0 2 0  
02D 
O E D  
OZD 
0 2 0  
O Z D  
OED 
020 
O 2 D  
O 2 D  
OZD 
0 2 0  
020 
O 2 D  
0 2 D  
020  
OZD 
020 
OZD 
O 2 D  
02 D 
020 
020 
O Z D  

S / W A L L  
N / W A L L  
F L O O R  
F L O O R  
F L O O R  
C E I L I N G  
C E I L I N G  
E /  WALL 
E f U A L L  
E / U A L L  
U / U A L L  
W / H A L L  
W / H A L L  
S / U A L L  
N / W A L L  
F L O O R  
F L O O R  
F L  OOR 
F L O O R  
F L  00% 
f L OOK 
f L OOR 
F L O O R  
F L O O R  
F L O O R  
F L O O R  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
E / W A L L  
E / U A L L  
E / U A L L  
E / U A L L  
E / H A L L  
E/  HALL 

W/WALL 
W W A L L  
W / U A L L  
H / H A L L  
U / U A L L  
W / U A L L  
W / H A L L  

n / n A L L  

A 2  
A 1  
A 1  
A 3  
A 3  
A 1  
A 2  
A 1  
A 3  
B i ?  
A 1  
A 3 
B Z  
A 1 
A 1 
A 1 
A 2 
A 3 
A 4  
B 1 
0 3 
c 2  
c 4  
D 2  
E 2  
E 2  
A 2  
P 3 
8 2  
D 2  
A 1 
A 5  
A 6 
A 7  
A 8 
A 9  
A 4  
A 5  
A 6 
A 7 
A 8  
A 9  
A 10 
A 11 

02 
0 
0 

- 0 6  

06 
0 
0 

m14 
0 
0 
0 

0 9  

0 8  
0 
0 
0 
0 
0 

H - I  55 I N G 
0 
0 
0 
0 

DUP 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

O U P ( C )  0 

n ISS I NG(a) 

1.16 
0 09  
31 

- 7 8  
.57  

96 
11 
0 

003 
0 

a 4 0  
-48 

1 .07  
H I S S I N G  

0 6  
0 
0 
0 
0 
0 

f I I S S I N G  
0 
C 

03 
0 1  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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TABLE G3-2. (Continued) 

6RID ALPHA BETA 
R O O M  SURFACE LOC A TI ON ( D P n / l D o  CN2)  (OPn/lOO c+ B 

OZD S/WALL A t  0 0 

020 S/ WALL A 3  0 0 

020 N/UALL A 2  0 0 
020 HIWALL A 3  0 0 
02 0 WWALL A 4  0 0 
020 N/WALL B 2  0 0 

061’415 ZZ U/WALL B l  0 e l 8  
Ob/HE 2 2  W/WALL B 4  0 . l b  
0 ~ 4 ~  zz  S/ WALL - 0 3  0 0 
O W M E  ZZ S/WALL B 4  0 0 0 3  

08A FLOOR A 1  05 1 3  
OBA FLOOR A 2  0 0 0 4  
D8A FLOOR A 3  0 11 
O B A  F L  OOR 0 1  0 -01 
08A FLOOR 0 2  0 0 
08A FL 003 % 3  0 0 
O8A C E I L I N G  A 1 0 0 
08A C E I L I N G  A 2  0 0 
08A C E I L I N G  e l  0 0 
O8A C E I L I N G  ’ 0 2  06 0 
09A E/UALL A 1  0 a 2 7  
08A E/WALL A 2  - 2 2  2 1  
08A b /UALL  A 1  0 .01 
08A Y/WALL A 2  0 01 .01 
O8A S/WALL A 1  .10 0 
0 3 A  S/WALL A 2  0 . l C  
08A N/UALL A 1  0 4  ./I 
08 A N/WALL A 2  04 .19 
08 3 FLOOR A 1 0 0 
0 9 9  FLOOR c 3 n X S S I N ~ ~ )  M I S S  I N G 
008 w /  WALL A 2 .14 .20 
083 U/ WALL 6 2  0 .ll 
08B 5/WALL A 1  0 . 0 5  
090 S/UALL A 2  0 . 0 5  
08 5 S/WALL 0 1  0 0 2  
Od9 S/UALL B 2  0 .I? 
080  s/ WALL 0 3  0 0 
o a B  H/WALL A 1  0 019 
080  N/ UALL A 2  0 0 01 
080 N/UALL 0 1  0 - 3 6  
08B N/WALL 0 1  0 .lZ 

020 S/WALL A 1 DUP(c) 0 0 

020 N / W A L L  A 1  - 0 3  - 0 6  
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-TABLE G3-2. (Continued) 

6 R f D  ALPHA BETA 
RO OH SURF ACE LOCATION (DPH/lOO C+ 1 (DPWlOO CM21 

0 8 9  
088 
I 8  A 
I B A  
1 8  A 
18A  
18  A 
10A 
18A 
18A 
1 8  A 
18 A 
18A 
18A 
18A 
1 8  A 
18A 
1 B A  
18A 
16A 
18A 
18A 
18A 
18 A 
1 6 A  
1 B A  
18A 
18A 
18A 
18A 
18A 
18A 
1 8 b  
18A 
18A 
1 8 1  
18A 
1aB 
1 8 0  
1 8 8  
18 8 
1 8 0  
189 
1 8 0  

N/WALL 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
F L  OOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
CE I L I N G  
CEIL ING 
CEIL ING 
CEIL ING 
CEIL ING 
CEIL ING 
E/HALL 
€/HALL 
€/WALL 
EIWALL 
Y / W A L L  
W/YALL 
W/WALL 
Y/WALL 
S/UALL 
SIWALL 
S/WALL 
SIWALL 
SIWALL 
SIWALL 
N/WALL 
MIWALL. 
N/WALL 
N/WALL 
N / Y A A L  
N/WALL 
FLOOR 
FLOOR 
CEIL ING 
CEIL ING 
CEIL ING 
CEIL ING 
€/WALL 

8 3  
DRb. I N 
h i  
A 2  
A 3  
8 1  
0 1  
B 2  
8 2  
0 2  

- 0  3 
A i  
A 2  
A 3  
0 1  
8 2  
0 3  
A 1  

- A  2 
B i  
B 2  
b 1  
A 4  
0 1  
0 2  
A 1  
A 2  
A 3 
6 1  
0 2  
0 3  
& 1 
A 2  
P 3 

6 2  
8 3  
A 1  
b 2 
A 1 
A 2  
B 1  
0 2  
A 1  

SpE Cf hL 

a 1  

0 
0 
0 
0 
0 
0 
0 
0 
0 

.10 
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 

.01 
0 
0 
0 
0 
0 
0 

0 
m07 

0 
0 
0 
0 

. a t  
0 
0 . I 1  

1 5  
0 
0 

05 
0 
0 
0 
0 
0 
0 
0 

. 3 3  
0 
C 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.03 

. a 3  
0 
0 
0 
0 
0 
0 

.04 
0 
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'TABLE G3-2. (Continued)  

6 R I  0 ALPHA BETA 
ROOM SURFACE LOCI T ION tDPn1100 C M 2 )  f D P W 1 0 0  C??, 

180 
iae 
180 
188 
108 
18 B 
180 
i a B  
i a e  
i e a  
i a  8 

i ae  
18 B 

1 6 0  
180 
29 A 
29 A 
29A 
29A 
29A 
t9A 
29A 
29 A 
29A 
23 A 
291 
29 A 
29A 
23A 
29A 
23A 
2JA 
29 B 
298 
290 
290 
29 a 
29 a 
29 B 
29 C 
29C 
29C 
29C 
29C 

E/ WALL 
E/WALL 
EIWALL 
WWALL 
w n A u  
w w u  
W/WALL 
S/WALL 
S/ YALL 
S/WALL 
S/WALL 
N/WALL 
N/ YALL 
HIWALL 
N/ YALL 
FLOOR 
F L OOR 
FLOOR 
FL 002 
FLOOR 
CEILING 
CEILING 
E/UALL 
E/WALL 
W/WALL 
W /  WALL 
S f  WALL 
S/WALL 
S/UALL 
PI/ WALL 
N/WALL 
NIWALL 
FLOOR 
FLOOR 
CEILING 
EIWALL 
Y/WALL 
S/WALL 
N/UALL 
FLOOR 
FLOOR 
CEILING 
E/WALL 
W /  WALL 

A 
0 
B 
A 
& 
B 
0 
A 
A 
0 

- 0  
A 
A 
0 
0 
A 
A 
B 

- B  
C 
A 
0 
A 
B 
L 
A 
A 
A 
0 
A 
A 

A 
B 
A 
B 
B 
A 
A 
A 
A 
A 
B 
A 

a 

2 
1 
2 
1 
2 
1 

1 
2 
1 
2 
1 
2 
1 
2 
2 
1 
1 
2 
2 
1 
2 
1 
2 
2 
1 
2 
2 
1 
1 
I 
1 
1 
2 
1 
1 

1 
1 
1 

1 *"P(C) 

0 
0 
0 
0 
0 
0 
0 

- 2 8  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

. O  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

s 0 2  
0 
0 
0 
0 
0 
0 

07 
0 
0 
0 
0 
0 
0 
0 

- 2 0  
0 0 3  

0 
0 
0 
0 
0 

0 2  
0 
0 
0 

0 0 2  
0 0 2  
.Ol 
e 0 6  

0 
. 0 3  
. O l  
.04 
-04 

0 
.04 
- 0 1  

0 
0 
0 

0 1 0  
04 

.c3 
0 
0 

. 0 5  
0 

05 
10 

. o r  



G3-51 

TABLE G3-2. (Continued) 

6 R I D  lrLPHA BETA 
R O C 9  SURFACE LOCAT ION ( D P H / 1 0 0  CH2)  ( D P H / l O O  C $ )  

29c 
29 c 

H I B A Y  TWF! 
H I B A Y T U R  
H I B A Y T U R  
H I B A Y  TUR 
H I B A Y  TWR 
HIBAY TYR 
H I 9 A Y  TUR 
H I B A Y  TWR 
H I B A Y  TUR 
H I B A Y  TWR 
H I B 4 Y  TWR 
H I B A Y  T U k  
H I B A Y  TUR 
H I B A Y  TUR 
H I B A Y  T UR 
HIBAYTUR 
H I B A Y  T U k  
H I  9AY TUR 
H I B A Y  ThR 
H I a l Y T U R  
H I B 4 Y  ThX 
H I a A Y  TW2 
H I a A Y T U R  
H I  B A Y 1  WR 
H I B A Y  TUR 
H I B A Y  TWR 
H I 3 4 Y  T h k  
H I G A Y  TUR 
HISAY TkFi 
H I S P Y  TUK 
H I a a Y  TWR 

H I B A Y  TWFi 
h I B A Y  TWk 
HIBAY Twi? 
H I E J A Y  TWR 
H19AY T Y E  
H I a A Y  TYR 

H I a r Y  T w f i  

2 0 3 A  
203A 
2 0 3 A  
203A 

S / U A L L  
N / Y A L L  
W/WILL 
W /  WALL 
W / W A L L  
W / Y A L t  
W/WALL 
W/WALL 
Y / W A L L  

U/WALL 
Y / W A L L  
WWALL 
Y/WALL 
S / U A L L  
S / H A L L  
S/WALL 
S / U A L L  
S / U A L L  
S/WALL 
S/ WALL 
s/ UALL 
S/WALL 
S / U A L l  
N/ U A L L  
N/WALL 
N / U A L L  
N/ WAL L 
N/WALL 
N/MALL 
%/WALL 
N/ MALL 
N/WALL 
N / U P L L  
N / V A L L  
N /  HALL 

W /  waLL 

SINALL SPECILL@) 
U/WALL SPECIk iL  
n / # A L L  S P E C I D L  
k / Y A L L  S P E C I A L  
FLOOR 
FLOOR 
CE I L  I N  G 
E / Y A L L  

0 1  
A 1  
A 1  
A 2  
B 3  
B 4  
t i  
c 2  
C J  
D i  
0 2  
D I  
€ 2  
E 3  
A 1  
8 2  
6 2  
c 1  
c 3  
0 1  
u z  
E l  
E t  
€ 2  
k l  
A 2  
E l  
B 2  
8 3  
c 2  
c 3  
D l  
0 2  
D 3  
E l  
E 3  
aOTT O M  
TOP 
M I D D L E  
BOTTOM 
C 1 
A 2  
A 1  
0 1  

0 
0 
0 
0 
0 
0 

a 0 2  
0 
0 
0 
0 
0 

0 08 
0 

001 
0 

0 5  
0 
0 
0 

. o  
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 8  
0 

0 2  
0 
0 
0 
0 

e G Z  

0 
0 
0 
0 
O 

n I S * I N d a )  

22  
. a 4  

0 
0 8  

0 
11 

.13 
0 
0 

0 1  
004 

0 
0 1 1  

o r  
0 
0 

0 90 
0 

0 1 8  
0 
0 

04 
0 
0 
0 
0 

0 4  
0 

03 
0 

. 0 3  
8 01 
. a 6  
0 04 
.04 
. 2 5  

0 
0 0 3  

0 
0 

0 2  
0 

. a 2  
M I S S I N G  



G3-52 

TABLE G 3 2 .  (Continued) 

i 

G R I D  ALPHA B E T A  
RO OU S U 2 F A C E  LOCCT I ON (11PM/lOO C U 2 )  l D P M l l O 0  C W )  

2 0 3 A  W /  WALL A 1  MISSING (a) MISSING 
2 0 3 A  W/UALL 6 1  0 0 0 2  
2 0 3 A  S / W A L L  A 1  V I S S I N G  H I S S I N G  
2 0 3 A  S /WALL  8 1  M I S S I N G  M I S S 1  NG 
203A N/ WALL A 1  H I S S I N G  M I S S I N G  
2 0 3 4  N I W A L L  B l  M I S S I N G  M I S S I N G  
2038 FLOOR a 2  M I S S I N G  H I S S I N G  
2039 FLOOR A 3  H I S S I N G  M I S S I N G  
203a FLOOR 5 3  M I S S I N G  I I S S I N  G 
2 0 3 8  FL 00% c 1  H I S S I N G  H I S S  I N  G 
20 38 FLOOR - c  2 H I S S I N G  M I S S I N G  
2039 FL 002. c 3  H I S S I N G  q I S S I N G  
2038 C E I L I N G  A 1  M I S S I N G  H I S S I N G  
2038 C E I L I N G  A 2  M I S S I N G  M I S S I N G  
2030 C E I L I N G  0 1  H I S S I N G  Y I S S I N G  
2 0 3 8  CE X L I N G  0 3  H I S S  I N G  M I S S 1  N C  
t o 3 a  CE I L I  Y G  c z  Y I S S I  NG Y I S S I N G  
2038 E / U A L L  - b  1 H I E S I Y G  M I S S I N G  
2030 E l w A i L  A 3 H I S S I N G  H I S S I N G  
2039  E / W A L L  6 1  H I S S I N G  I S S I N G  
2031 E / U A L L  E 3  " ISS I NG H I S S I N G  
2038 U/HALL  ' 4  2 M I S S I N G  H I S S I N G  
2033 W/UALL e l  M I S S I N G  N I S S I  NG 

B 3  H I S S I N G  M I S S I N G  
s 2 1 I S S I  NG M I S S I N G  

2033 Y / U A L L  
2 0 3 8  S /WALL  

H I S S 1  NG 2035 s/  UAL L L 3  H I S S I N G  
2033 S / W A L L  a 2  H I S S I N G  q I S S I N G  

M I S S I N G  2038 S / U A L L  6 3  M I S S I N G  
2 0 3 9  N /WALL  I . 1  H i S S I N G  M I S S I k G  
203 a N/WALL A 2  H I S S I N G  M I S S  I N  G 
2030 N / U A L L  E l  H I S S I N G  W I S S I N G  
2030 N/wALL E 3  M I S S I N G  M I S S I N G  

(a) Smears lost; instrument suryeys used for analyses, see 

(b) 
(c) DOP = Duplicate. 

(d) INS/SIN = Inside of sink. 

(e) OUT/SIN = Outside of sink. 

(f) Stairs numbered from top to bottom. 

(g) Shelves numbered from top to bottom. 

Table G3-1. 

Special = Surface not on normal grid. 
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I ,  

HALLWAY 4t,, I t  

#13 
i 1 1  4 I 

6 

13'1 t 0 

13'1" i 
t 

7'7%' t 

-11'1" 10'6''- 

ROOM#01 1 ROOM#02 

t 
ROO #12 4 ROOM#11 

e- 1 4'2" 7' 5" t ROOM # l o  

T ROOM #09 

-t+ 

ROOM #15 

ROOM #03 f 8'1 0" 

ROOM #04 

ROOM #05 

ROOM #06 

ROOM #07 

i 9'5" 

I 
- N -  

il 

13 
I 

HALLWAY #16 8'1 1 " t 
FIGURE G3-2.  D1AGRA.N OF B U I L D I N G  40l.A 
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TABLE 63-3. RESULTS OF INSTRUMENTAL SURVEYS OF BUILDING 40lA 

-a 
.~ 

GRID ALPHA BETA-GAMMA 
ROOM SURFACE LOCATION lDP11/100 Cg 1 ( M I L L 1  RIHRI 

5 

1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 

"LOOR 
FLOOR 
"ALL 
EIWALL 
EIWALL 
YIWALL 
WIYALL 
S INALL 
FLOOR 
NlWALL 
E lNALL 
YlWALL 
SINALL 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
HIWALL 
N/YALL 
E IHALL 
TIMALL 
WIWALL 
WIYALL 
SlWALL . 
s i n t a u  
S l Y A L L  
SlWALL 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
HIWALL 
NlYALL 
N I Y A L L  
N lYALL 
E IUALL 
YIWALL 
WINALL 
S IYALL 
S INALL 
SIWALL 
S I Y A L L  
FLOOR 
FLOOR 
FLOOR 
FLOOR 

1 
1 
1 
1 
2 
1 
z 
1 
1 
1 
t 
1 
1 
1 
1 
2 
2 
1 
2 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
2 
2 
1 
1 
2 
2 
1 
1 
1 
1 
1 
2 
2 
1 
1 
2 
2 

1 
2 
1 
1 
1 
t 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
2 
2 
2 
1 
z 
1 
2 
1 
2 
1 
z 
1 
z 
1 
2 
t 
2 
1 
2 
1 
1 
t 
1 
2 
1 
2 
1 
2 
1 
2 

a 95.D 
c 95.0 

95.c 
c 95.0 
c 95.0 

95.0 
a 95.0 

95.0 
c 95.0 
c 95.0 

95.0 
* 95.t 
c 95.0 

95.0 
c 95.0 
c 95.0 

95.0 
c 95.0 

95.0 
c 95.0 
c 95.0 

95.0 
95.0 
95.0 

c 95.0 
c 95.0 
c 95.0 
c 95.0 

95.0 
95.0 

c 95.0 
t 95.0 
c 95.0 

95.0 
c 95.0 
c 95.0 
c 95.0 
c 95.0 
c 95.0 
c 95.0 

95.0 
* 95.0 

95.0 
-f 95.0 

95.0 
c 95.8 

05 
15 
05 
05 
05 . 0 5  . 05 . 05 . 05 

.05 
05 
05 . 05 
05 
05 
05 . 05 
05 
05 
05 
05 . 05 
05 . 05 
05 
05 
05 
05 
05 
05 
05 . 05 
05 
05 
05 
05 
05 
05 . 05 
05 . 05 

005 
05 . 65 
05 
05 
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TABLE G3-3. (Continued) 

G R I 3  LLPHA BET A-SAMPI A 
SOCM S’JRFACE LOCATION (DPq/lOO SNl  ( H S L L I  R/HR) 

5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
I 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 

N/YALL 1 1  
WINALL 2 1  
E /HALL 1 1  
Y/WALL 1 1  
SIYALL 1 1  
SIYALL 2 1  
FLOOR t i  
FLOOR 1 2  
cLOOR 2 1  
F L O O R  2 1  
NlWALL I 1  
EIYALL 1 1  
Y/YALL 1 1  
SIYALL t i  
SIHALL 2 1  
FLOOR 1 1  
FLOOR i t  
rLOOR 1 3  
FLOOR 1 4  
FLOOR 2 1  
FLOOR 2 2  
FLOOR 2 3  
FLOOR 2 4  
NIWALL . 1 1  
NlWALL 1 2  
T I N P L L  1 1  
T/YALL i t  
YIYALL 1 1  
w/wALL 2 1  
SIYALL 1 1  
SIWALL 1 2  
FLOOR 1 1  
‘LOOR i t  
C L O O l i  2 1  
FLOOR 2 2  
N/WdLL 1 1  
NIWALL 2 1  
Y/YALL 1 1  
HIWALL 2 1  
SIWALL 1 1  
SlWALL t i  
FLOOR 1 1  
FLOOR 1 2  
FLOOR 1 3  
FLOOR - 2 1  
FLOOR 2 2  

c 95.0 
95.0 

c 95.0 
c 95.0 
e 95.0 

95.0 
95.0 

c 95.0 
e 95.0 

95.0 
e 95.0 
* 95.0 
c 95.0 

95.0 
95.0 

c 95.0 
c 95.9 
r. 95.0 
c 95.0 

95.0 
c 95.0 

95.0 
c 95.0 
e 95.0 
c 95.0 
r. 95.0 
e 95.0 
c 95.0 
c 95.0 
c 95.0 
r. 95.0 
c 9 5 . 0  
a 95.0 

9 5 . 0  
t, 95.0 
* 9 5 . 0  
c 95.0 
r. 95.0 
* 95.0 

95.0 
95.0 

c 95.0 
r. 95 .0  

95.0 
e 95.0 

95.0 

0 05 . 8 5  
-05  

05 
0 05 
005 

05 
-05  

05 . 05 
05 

0 05 
05 
0 5  

0 0 5  . 05 
05 . 05 
05 
05 

a 0 5  . E5 
05  
05 . 05 

.05 . 05 . 1 5  
05 

.as 
05  . a5 
05 

.05 

.95 
05 

0 0 5  
e05 . 05 

05 
05 
05 . 05 . 05 

- 0 5  

.as 
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- TABLE G3-3. (Continued) 

G R I D  ALPHA BETA-GAHHA 
RO Ct4 SURFACE LOCATf ON tbPM/lOO CH2) ( H I L L 1  R / H R )  

9 
9 
9 
9 
9 
9 
9 
9 

1 G  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
11 
11 
11 
I1 
11 
1 2  
1 2  
1 2  
12 
12 
1 2  
1 2  
1 3  
13 
1 3  
13 
13 
13 
1 3  
13 
13 
13 
1 3  
13 
1 4  
14 
1 4  
1 4  
14 
14 
1 4  

N/WALL 
MIWALL 
E/WALL 
:/WALL 
WIWALL 
WIYALL 
S/WALL 
SIYALL 
FLOOR 
MIWALL 
-=/WALL 
:/WALL 
W/WALL 
W/YALL 
SIWALL 
FLOOR 
N/WALL 
:/WALL 
W/WALL 
S / W  ALL 
'LOOR 
FLOOR 
WIWALL 
E/WALL - 

:/WALL - 
Y/WALL 
SIWALL 
FLOOR 
CEILING 
N/WALL 
N/WALL 
NIWbLL 
NIWALL 
WIWALL 
Y/WALL 
SIWALL 
SIWALL 
SIWALL 
S/WALL 
FLOOR 
FLOOR 
FLOOR 

L OOR 
FLOOR 
FLOOR 
NIYALL 

t i  * 95.0 05 
2 1  < 95.0 05 
1 1  * 95.0 05 
2 1  95.0 . 0s 
1 1  < 95.0 0 0 5  
2 1  < 95.0 . 85 
1 1  95.0 05 
2 1  < 95.0 005 
1 1  c 95.0 05 
1 1  < 95.0 05 
I 1  95.0 05 
2 1  < 95.0 05 
1 1  95.0 05 
2 1  < 95.0 . 05 
1 1  c 95.0 0 0 5  
1 1  c 95.0 0 0 5  
1 1  e 95.0 05 
1 1  < 95.0 0 0 5  
1 1  < 95.0 05 
1 1  c 95.0 . 05 
1 1  < 95.0 05 
1 2  .<  95.0 . 05 
1 1  < 95.0 - 0 5  
1 1  < 95.0 05 
2 1  < 95.0 05 
1 1  < 95.0 05 
1 1  e 95.0 t 5  
1 1  c 95.0 05 
1 1  < 95.0 05 
1 1  < 95.0 t 5  
1 2  < 95.0 05 

2 2  < 95.0 . 05 

1 2  < 95.0 05 
1 1  < 95.0 05 
1 2  < 95.0 05 
2 1  < 95.0 .c5 
2 2  c 95.0 05 
1 1  < 95.0 05 
1 2  < 95.0 05 
1 3  < 95.0 005  
1 4  < 95.0 05 
1 5  < 95.0 05 
1 6  < 95.0 0 0 5  
1 1  95.0 . 05 

2 1  < 95.0 .05 

1 1  < 95.0 .05 
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TABLE G3-3. (Continued) 

G R I D  ALPHA BETA-SAMMA 
rto cn SURFACE LOCATIOH tDP~I100 C$) ( H I L L 1  R/HR) 

14 
14 
1 4  
14 
14 
1 4  
14 
14 
14 
14 
1 4  
14 
14 
i f  
1 5  
1 5  
1 5  
1 9  
1 5  
1 5  
1 5  
1 5  
1 5  
1 5  
1 5  
1 5  
is 
1 5  
15  
16  
16 
I t  
16 
1 6  
1 6  
i t  
1 6  
16 
1 6  
1 6  
16 
1 C  
16 
1 6  
i t  
1 6  
16  
1 L  
it 

EIWALL 
E I Y A L L  

E I Y A L L  
EIYALL 
EIWALL 
EIWALL 
EIWALL 
WIWALL 
WIWALL 
YIWALL 
YIWALL 
WIYALL 
N I W A L L  
NIWALL 
NIWALL 
NIYALL 
HIWALL 
NIWALL 
YIWALL 
WIYALL 
SIYALL 
SIYALL. 
SIWALL . 
SfUALL 
SIYALL 
SIYALL 
SIYALL 
SIWALL 
FLOOR 
FLOOR 
FLOOR 
'LOOR 
+LOOK 
F L OOR 
FLOOR 
'LOOR 
CLOOR 
NIWALL 
NIYALL 
NIYALL 
NIWALL 
NIYALL 
YIYALL 
SIWALL 
SIWALL 
SIYALL 
SIYALL 
SIYALL 

i 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 
5 
1 
I 
2 
2 
3 
3 
1 
2 
1 
1 
2 
2 
3 
3 
4 
4 
1 
1 
1 
2 
2 
3 
3 
4 
4 
1 
2 
3 
4 
5 
1 
1 
2 
3 
I, 
5 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
2 
1 
2 
1 
1 
1 
2 
1 
2 
1 
2 
1 
2 
1 
1 

1 
2 
I 
2 
1 
2 
1 
1 
1 
1 
t 
1 
1 
1 
1 
1 
1 

7 - 

< 95.0 
= 95.0 
= 95.0 
= 95.0 
c 95.0 
= 95.0 
= 9 5 . 0  
a 9 5 . 0  
< 95 .0  

95.0 
= 95.0 

95 .0  
= 95 .0  
= 95.0 
= 95 .0  
= 95.0 
= 95 .0  

95.0 
c 95.0 
= 9 5 . 0  
c 95.0 
c 95.0 

95 .0  
c 95.0 
< 95.9 

95 .0  
c 95.0 
c 95.0 
c 9 5 . 0  
= 9 5 . 0  

9 5 . 0  
95.0 

c 95 .0  
c 95.0 
< 9 5 . 0  
< 9 5 . 0  
c 95 .0  

95.0 
c 95.0 
= 95.0 

= 95.0 
* 9 5 . 0  
= 9 5 . 0  
c 95 .0  
= 95.0 
= 95.0 
= 95.0 
= 95 .0  

= 95.9 

05 . 05 
05 

05 
0 0 5  

05 . 9 5  
05 
05 . 05 . 65 
05 
05 
05 

0 0 5  
m05 
005 . 05 . 05 

05 
t 5  . 05 

005 
05 . 0 5  
05 . 05 . 0s 

0 0 5  
05 
05 . 05 

0 05 
05 

0f-5 
0 5  
05 
05 . 05 . 05 
0 5  
0 5  . 05 
05 
05 
05 
05 
05 

. e5 
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TABLE G3-4. RESULTS OF SMEAR SURVEYS FROM BUILDING 401A 

GRID AL PH A BETA 
R O O M  SURF ACE L OC A T I ON (DPN/lOO C n 2 )  tDPM/lOO cd 

01 FLOOR A 1  0 0 
01 FLOOR A 2  0 02  0 
01 FLOOR 0 1  009 0 
01 FLOOR B l  0 0 1  07  
01 FLOOR 0 2  04 003 
01 €/WALL A 1  5.91 3.21 
Dl €/WALL A 2  0 0 
01 E/WALL 0 1  001 0 
01 E/WALL - 0  2 04  0 
01 Y/WALL A 1  0 30 
01 W/WALL A 2  0 0 
01 W/WALL e l  0 0 
01 W/WALL B Z  . 02 0 
01 S/WALL A 1  0 0 
0 1  S/WALL A 2 0 . 0 2  
01 S/WALL 0 1  0 0 
01 S/WALL 0 2  0 0 
01 NIWALL A t  0 0 
01 N/WALL A 2 . 04 0 
01 N/WALL ' 6  1 0 0 
01 N/WALL B 2  0 11 

A 1  004 0 0 4  
A 1 DUP(a) .ll .16 

02  FLOOR 
0 2  FLOOR 
J2 FLOOQ A 2 . GZ . O l  
0 2  FLOOQ A 2  0 2 8  
0 2  FLOOR B 2  .G2 0 
0 2  E/UALL A 1 0 . 0 2  
0 2  E/wALL A 2  002  .OB 
0 2  E/WALL 8 1  0 .os 
02 €/WALL 0 2  0 013 
0 2  W/UALL A t  0 . 0 8  
02 W/UALL A 2 0 0 
0 2  HIWALL 0 1  . 0 2  0 0 2  
0 2  W/WALL t i 2  002  0 1 3  
02  S/WALL A 1 0 0 
02 S/WALL A 2  0 .52 
02 S/WALL 6 1  a 16 0 2 9  
0 2  S/WALL 0 2  . 02 0 0 3  

0 2  N/WALL A 2  0 2  1.30 
0 2  N/WALL 0 1  011 0 5  
02  N/WALL 0 2  .02 . 37 
02  N/YALL 0 2 DUP 0 0 
0 3  FLOOR A 1  012 0 

02  Y/YALL A 1  0 0 07 

(a) DUP = Duplicate. 
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TABLE G3-4. (Continued) 

6 R I D  ALPHA BETA 
RO cn SURFACE LOCATI(H (OPN/lOO CMn)  (DPIl/lOO Cl@ 

0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
5 3  
0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
04 
04 
04 
04 
04 
04 
04 
04 
04 
04 
0 4  
04 
04  
04 
04 
04 
0 4  
04 
04 
04 
04 
05 
05 
05 

FLOOR 
FLOOR 
FLOOR 
EIWALL 
€/WALL 
EIWALL 
€/WALL 
W/YALL 
W/WALL 
WWALL 
W/WALL 
WWALL 
S/WALL 
S/WALL 
S/WALL 
SIWALL 
N/WALL 
N/WALL 
N/WALL 
N/WALL 
F L O O R  
FLOOR 
FLOOR 
FLOOR 
€/WALL 
E/UALL 
€/WALL 
E/WALL 
Y/WALL 
U/NALL 
MIWALL 
W/YALL 
S/WALL 
SIWALL 
S/WALL 
S/WAiL 
N/WALL 
MIWALL 
N/WALL 
N/WALL 
N/YALL 
FLOOR 
FLOOR 
FLOOR 

A 2  
0 1  
B 2  
A 1  
A 2  
0 1  
0 2  
A 1  
A 2  
8 1  

- 8 2  
6 2  
A 1  
A 2  
8 1  
0 2  
A 1  
A 2  
0 1  
B t  
A 1  

. A 2  
B 1 
0 2  
A 1  
A 2  
B 1 
B Z  
A 1  
A 2  
B l  
8 2  
A 1  
A t  
B l  
0 2  
P i  
A t  
0 1  
0 1  
8 2  
A 1  
A 2  
B l  

015 
04  

0 0 6  
0 0 8  
0 0 5  

0 
0 
0 
0 
0 

9 0 8  

0 
0 
0 
0 
0 
0 
0 
0 

. 0 0 6  
.12 

0 
012 
9 0 1  

0 1  
0 
0 

0 0 6  
0 4  . 09 

0 0 1  
9 04 

0 
0 

9 06 
006  
0 0 1  
.18 

DU c 04 
0 
0 

001 
0 

D " W  0 1 8  

0 
0 2  

0 . 20 . 0 8  
0 . 0 3  

0 0 3  
0 0 5  . 0 3  
0 1 5  
0 4 9  

0 
0 
0 

003 
0 

0 11 
.10 . 0 2  
0 0 7  . 02 
. 0 5  

76 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9 05 
0 

05 
24 

0 
0 

0 0 7  
.04 

0 
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TABLE G 3 - 4 .  (Continued) 

P 
.i 

I 

b 

G R I D  ALPHA BETA 
R O O M  SURFACE L O C  A I I ON tDPWIOO C H 2 )  (DPWlOO CH') 

05 FLOOR B 2  0 0 
05 E/WALL A 1  - 0 3  0 
05 €/WALL A 2  - 0 3  0 2  
05 EIWALL 0 1  0 - 0 5  
05 €/WALL 0 2  0 0 

05 HIWALL A 1  0 03  
0s WWALL A 2  0 0 
05 W/WALL 6 1  . 0 2  0 
05 W/WALL B 2  0 0 
05 S/WALL A 1  -09 0 
05 S/WALL A 2  0 0 1  
05 S/WALL 0 1  0 .02 
05  SIWALL 0 2  0 2  0 
05 N/WALL A 1  - 0 6  0 
05 N/WALL A 2  0 0 4  

N/WALL 0 1  0 3  . 0 1  
05 N/WALL 0 2  0 . 0 2  
0 5  

06 FLOOR A 1  04 0 
06 FLOOR A 2  0 -36 
06 FLOOR 5 1  0 0 
0 6  FLOOR 8 2  . O l  0 
06 €/WALL A 1  0 0 
0 6  €/WALL . A 1 DUP . 0 7  0 2  
06 €/WALL A 2  0 0 
06 E/YALL A 2 DUP 0 01 0 
0 6  1 E/WALL E l l  . D l  .Ol 
06 €/WALL 0 1 DUP 0 0 0 1  
0 6  €/WALL 0 2  . t 2  0 
06 E/WALL B 2 DUP .Ol . 0 2  
06 €/WALL a 2 DUP 0 0 
06 W/WALL A 1  0 . 4 5  
06  W/WALL A 2  0 0 
J6 W/WALL B 2  . O l  0 
06 s/waLL A 1  0 0 
06 S/WALL A 1 DUP 0 0 
06 S/YALL A 2  0 c 
1 6  S/WALL A 2 DUP 04 0 
0 6  S/WALL 0 1  1.84 1.36 
06 S/WALL 0 1 DUP 004 0 
06 S/WALL 6 2  0 0 
0 6  S/YALL 0 2 DUP . 0 7  . 0 1  
06 WWALL A 1  0 0 
06 N/WALL A 1 DUP 0 0 

05 E/WALL 0 2 oup(a) . 0 5  0 
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. TABLE G3-4. (Continued) 

C R I D  ALPHA BETA 
ROOM SURFACE LDCAT I ON (DPWlOO C M 2 )  ( D P W l O O  C $ )  

0 6  
06 
06 
0 6  
06 
06 
0 7  
0 7  
0 7  
07 
0 7  
0 7  
0 7  
0 7  
0 7  
07  
0 7  
0 7  
0 7  
0 7  
0 7  
0 7  
0 7  
0 7  
0 7  
0 7  
0 7  
0 7  
0 7  
0 7  
3 7  
0 7  
0 7  
0 8  
0 8  
0 8  
08 
0 8  
0 8  
09 
0 9  
09  
0 9  
0 9  

N/WALL A 2  0 
NIWALL A 2 DUP(a) 004  
WWALL B l  0 
N I Y A L L  B 1 DUP 0 0 1  
M/WAL L 8 2  0 
N/WALL B 2 DUP 0 
f L OOR A 1  07 
FLOOR A 2 0 
FLOOR e l  P 
FLOOR B t  0 
FLOOR t 1  0 
FLOOR ‘ C t  0 1  a 
FLOOR c 2 DUP 0 
E/WALL A 1  0 
€/WALL A 2 0 
E/UALL A 3  m04 
E/WALL 0 1  0 07 
€/WALL 0 2  0 
E/HALL B 3  0 
W/YALL A 1  0 
MIWALL A 2 . a 2  
W/HALL c 3 . 02  
W/WALL 9 1  - 1 0  
W/UALL 0 2  0 
Y/UALL 0 3  0 
S/HALL . A t  0 
S/WALL a 2 2.43 
SIWALL B l  0 
S/WALL 0 2  0 
M/WAL L A 1  0 
H/WALL A 2  012 
N/YALL 9 1  010 
MIWALL 0 2  0 
W/UALL A 1 0 2 6  
W/WALL a 1  0 02 
S/WALL A 1  0 

N/UALL A I 0 
WWALL 0 1  01 0 
FLOOR A 1  .09 
FLOOR A 2  0 1  2 
FLOOR 0 1  -04 
FLOOR 0 2  MISSING 
FLOOR B 2 OUP 0 1 7  

S/WALL A 2  M ISS IN G (b) 

Smears l o s t ;  ins t rument  s u r v e y s  used f o r  ana lyses ;  
G3-1. 

0 
0 1 8  

0 
0 
0 
0 

0 5  
0 

0 05  
24 
0 

0 11 
0 
0 
0 

- 1 3  
0 

0 0 1  
0 
0 
0 

0 0 3  
32 

0 
- 0 5  
. 0 5  

1. 42 
0 
C 

- 1 6  
0 11 

0 
0 

0 34 
0 0 2  

MISSING 
0 

0 1 6  
0 

04 
04  

0 1 2  
96  

. a 9  

see Table  
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I 

~ TABLE G3-4. (Continued) T 
j 

% . .  

G R I D  A L P H A  B E T A  
ROOM SURF AC E L D C I T I O N  (DPWlOO C 4 )  ( D P W l O O  Cg 1 

09 
09 
09 
09 
09 
09 
09 
09 
0 9  
09 
09 
0 9  
09 
09 
09 
09 
1 0  
10 
1 0  
10 
1 0  
10 
10 
10 
10 
10 
10 
1 0  
10 
1 0  
1 0  
1 0  
1 0  
1 0  
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

€ / W A L L  
€ / W A L L  
E / W A L L  
€ / W A L L  
W/WALL 
W/WALL 
W W A L L  
W W A L L  
S I W A L L  
S / W A L L  
S / W A L L  
S / W A L L  
N / W A L L  
N / W A L L  
H I W A L L  
M I W A L L  
F L O O R  
F L O O R  
€ / W A L L  
€ / W A L L  
€ / W A L L  
€ / W A L L  
W/WALL 
M / W A L L  
W/WALL . 
W/WALL 
W W A L L  
Y / W A L L  
W/WALL 
W W A L L  
S/ WA LL 
S / Y A L L  
N / W A L L  
N / W A L L  
FLOOR 
F L O O R  
CLOOR 
F L O O R  
E / W A L L  
€ / W A L L  
€ / W A L L  
E / W A L L  
W/WALL 
Y / W A L L  

A 
A 
B 
B 
A 
A 
B 
6 
A 
A 

B 
A 
A 
6 
B 
A 
6 
A 
A 
B 
6 
A 
A 
A 
A 
8 
6 
9 
B 
A 
0 
A 
0 
A 
A 
B 
B 
A 
B 
0 
B 
A 
A 

a 

1 
2 
I 
2 
i 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
1 
1 
2 
1 
2 
1 
1 
2 
2 
1 
1 
2 
2 
1 
1 
1 
1 
1 
2 
1 
2 
1 
1 

2 
1 
2 

1 o u w  

04 
0 0 1  

0 
007 
0 0 1  
0 0 1  

04  
0 

0 01 
0 

- 0 1  
0 2 8  

0 
04 

0 0 1  
0 

e 3 1  
0 0 1  
0 3 1  

0 
0 0 4  
0 1 2  

0 
0 

0 1 2  
0 2 0  
.Ol 

0 
0 

0 7  
04 

0 
t 4  

0 
0 
0 
0 

0 1 1  
0 

05 
05 
06 
0 
0 

0 02 
1 3  

0 05  
0 

0 2 8  
0 0 1  

0 

0 1 5  
0 0 4  

1.30 
- 6 4  
.09 

0 
0 0 2  

0 
. 4 8  

0 5  
- 5 0  

0 
23 

0 
0 
0 

m66 
0 0 5  

0 
0 

0 0 2  . D l  
0 1 0  
0 1 0  

0 
0 

0 3  
2 0  
26 

0 1 3  
0 0 8  
0 0 8  

0 
0 0 2  
. 0 5  

0 8  

a 



I 

G3-63 

TABLE G 3 - 4 .  (Continued) 

GRID ALPHA BETA 
R O C M  SURFACE LOCA 1 I ON (DPWlOO CH2) (DPWlOO c@ 

11 
11 
11 
t i  
11 
11 
11 
11 
11 
11 
1 2  
1 2  
1 2  
12 
1 2  
1 2  
1 2  
1 2  
1 2  
I 2  
1 2  
12 
1 2  
1 2  
1 2  
12 
1 2  
1 2  
1 2  
I t  
1 3  
1 3  
1 3  
1 3  
1 3  
1 3  
13 
1 3  
1 3  
1 3  
1 3  
1 4  
14 
1 4  

W I W A L L  
WIWALL 
S I Y A L L  
SfWALL 
WWALL 
SIWALL 
SIWALL 
N/WALL 
N IYALL  
NIWALL 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
E/WALL 
€/WALL 
EIWALL 
E/YALL 
€/MALL 
WIWALL 
W f W A L L  
H I W A L L  
W/WALL 
S/WALL 
S/WALL . 
SIWALL 
S/MALL 
N/WALL 
N/W4LL 
MIWALL 
FLOOR 
FLOOR 
CEIL ING 
C E I L I N G  
W/bfALL 
S/WALL 
S/WALL 
S/WALL 
N/WALL 
N/WALL 
H/WALL 
FLOOR 
FLOOR 
FLOOR 

B l  
8 2  
A 1  
A 2  
A 2  

B 2  
A 1  
A 2  
8 1  
A 1  
A 2  
B l  
0 2  
A 1  
A 1  
A 2  
B l  
0 2  
A 1  
A 2  
B l  
0 2  
A 1  
A 2  
B l  
0 2  
A 1  
A 2  
B 1 
A 1 
A 2  
L l  
A 2  
A 1 
A 1 
A 2  
A 3  
A 1 
A 2  
A 3  
A 1 
A 2 
A 3  

e i  

05 
0 

0 8  
0 

DUP(a) 0 
0 

0 0 5  . 
0 

0 1 1  
0 

0 02  
0 0 8  

0 
0 1 4  

0 
OUP 0 

0 
0 
0 
0 
0 
0 
0 
0 

1.s9 
0 0 2  

0 
0 

0 02  
0 0 2  
001 

0 
01 

0 0 9  
0 0 7  

0 
004 

0 
0 01 
015  
001 

0 
0 02 
0 0 7  

0 1 8  
0 0 8  
0 1 3  

05 
0 
0 

0 0 2  
0 1 0  

0 
0 

0 0 2  
0 44 
.24 
.ll 
10 

a 0 5  
0 

. 02  
0 
.ll 

0 . 05 
0 

020 
1.12 

0 
0 
0 
0 . 02 
0 
0 

010 
. O ?  

0 
0 

.10 
0 

. O l  
0 3 3  

0 
. 0 0  
.02 

0 
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-7 TABLE G3-4. (Continued) 
4 

6 R f 0  AL PW A BETA 
R O O M  SURFACE L OC A T I ON (DPM/lOO C M Z )  f D P N I l O O  C H 2 )  .a 

‘I: 

: p  
9 

14 
14 
14 
14 
14 
14 
1 4  
14 
1 4  
14 
14 
1 4  
14 
14 
1 4  
1 4  
1 4  
1 4  
1 4  
14 
14 
14 
14 
14 
14 
14 
1 4  
1 4  
14 
14 
1 4  
14 
14 
14 
14 
14 
14 
14 
15 
15  
1 5  
1 5  
1 5  
1 5  

FLOOR 
FLOOR 
FLOOR 
FLOOR 
EIWALL 
EIWALL 
E/WALl 
EIWALL 
EIYALL 
EIYALL 
EIWALL 
EIWALL 
ElWALL 
EIYALL 
EIWALL 
EIYALL 
E/WALL 
EIYALL 
EIYALL 
EIWALL 
EIWALL 
EIWALL 
EIHALL 
W/YALL 

WIWALL 
WIWALL 
HIWALL 
WHALL 
W/WALL 
HIWALL 
WIYALL 
WIYALL 
WIWALL 
Y/UALL 
W/YALL 
N/WALL 
N/YALL 
FLOOR 
FLOOR 
FLOOQ 
FLOOR 
FLOOR 
FLOOR 

W/YALL - 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
0 
0 
B 
0 
0 
B 
0 
0 
B 
0 
A 
A 
A 
A 
A 
A 
0 
B 
0 
B 
0 
0 
e 
A 
A 
A 
A 
A 
A 
6 
0 

4 
5 
6 
7 
1 
2 
3 
4 .  
5 
6 
7 
8 
9 
1 
2 
3 
4 
S 
5 DUP(a) 
6 
7 
0 
9 
1 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 
6 
6 DUP 
1 
2 
1 
2 
3 
4 
1 
2 

0 0 2  
05 

0 0 5  
07 

0 
0 

0 02 
0 
0 

002  
1.44 

0 
0 

002 
0 

0 0 2  
-02 

0 
0 
0 

0 0 2  
e O 5  
0 0s 

0 
0 
0 

07 
0 02 
0 1 0  

0 
0 
0 

05 
0 
0 
0 

. 0 7  
0 0 2  
. 2 8  
0 0 5  . 0 7  

0 5  
0 7  

0 

0 . 02 . 9 2  
0 
0 
0 . 0 2  
0 
0 

0 0 6  
0 73 

G 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 1 5  
0 1 6  
0 0 2  

0 
0 
0 
0 
0 

02 
0 
0 
0 

23 
0 05 
- 3 6  
0 3  
23 
13 

0 
03 
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. TABLE G 3 - 4 .  (Continued) 

G R I D  ALPHA BETA 
RO OM SURFACE LOCATION IOPH/lOO CNzl ( D P W l O O  C H z )  

1 s  FLOOR 0 3  0 0 
15  FLOOR 0 4  05 0 
15 Y/WILL A 1  0 0 
1 5  W/WALL A 2  026  0 34 
1 5  Y/WALL 8 2  07  s 18  
1 5  SIWALL A 1  0 0 
15 WWALL A 2  0 0 
15 SIWALL A 3  07  0 I 1  
1 5  S/WALL A 4  0 02  0 
15 S/WALL 0 1  0 0 
1 5  S/WALL B 2  013 0 5 7  
1 5  S/WALL - 0  3 0 0 0 3  
1 5  WWALL B 4  0 02 0 
1 5  N/WALL A 1  0 0 
15  N/WALL A 2  0 02 0 
15 N/YALL b . 3  0 0 
1 5  N/WALL A 4  0 0 
15 N/WALL 0 1  0 0 
15 N/WALL - 6  2 0 0 5  
1 5  NIWALL 0 3  0 0 
1 5  N/WALL B 4  .13 0 

16 FLOOR ' 0  1 0 0 0 3  
1 6  FLOOR . P  2 0 0 0 1  

A 3 0 0 
A 4  0 05 

16  FLOOR 
16 FLOOR 
16 FLOOR A 5  0 0 
1 6  FLOOR A 6  0 0 6  
16 W/WALL A 1  012 - 6 6  
16 w n A L  L B l  0 0 
16 S/WPLL P 1 . 05  0 
16 SIWALL R 2 0 0 
16 S/WALL n 3 . a 2  - 0 2  
1 6  S/WALL A 4  D 0 
16 S/WALL A 5  0 0 
16 S/WALL 0 1  0 0 
16 S/WALL a 2  - 1 5  0 8  
1 6  WWALL 0 3  0 0 0 6  
1 6  S/WALL a 4  e 0 4  t 
16 S/WALL 0 5  0 0 
16 MIWALL A 1  0 0 0 2  
1 6  N/WALL A 2 0 0 0 3  
16 N/WALL A 3  0 . 0 2  
16 N/WALL A 4  0 0 
16 MIWALL B l  0 0 
1 6  N/YALL 0 2  0 0 
16  NlWALL 0 3  0 0 2  s 19 

16  HIWALL 0 4  0 0 

15 N/WALL B 4 oup(a) . 0 7  .ll 

16 N/WALL B 3 oup(a) 0 s 0 1  

(a) D W  = D u p l i c a t e .  

(b)  Smears  lost; i n s t r u m e n t  surveys used f o r  analyses; 
see Table G3-1. 



-1 
G

3-66 

-S
 

B b
 

U
 

VJ 
Q

) 
3
 

W
 

c\I 
0
 

* U
 

z
 

H
 

P
 

3
 

s a
 

w
 



G
3-67 

TF o
u
 

i 7 s
 

0 

i x FD 

1 

(D
 

B z 0
 

0
 

[L
 

Q
: 
I
 

\
 

-2
- 

I 



1 

5 

G3-68 

TABLE G 3 5 .  RESULTS OF INSTRUMENTAL SURVEYS OF BUILDING 402 

GR13 ALPHA BETA-GAMMA 
ROOM SURFACE LOCATION (DPr/ lOO CH2 J ( H I L L 1  R/HR1 

I 
0 
0 
0 
0 
0 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
3 
3 
3 
5 
3 
3 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
6 
6 
€ 
6 
6 
6 
6 
6 
€ 
6 

F L O O R  
CEIL ING 
NIYALL  
EIWALL 
W / Y A L L  
S/WPLL 
FLOOR 
C E I L I N G  
N/YALL 
E/WALL 
Y/WALL 
S I Y A L L  
FLOOR 
C E I L I N G  
N/WALL 
E I U A L L  
W/WALL 
S/WbLL 
FLOOR 
C E I  L ING 
N/YALL 
E /YALL  
HIWALL . 

FLOOR 
C E I L I N G  
N/WALL 

WlWALL 

FLOOR 
CEIL ING 
N/WALL 
E/UALL 
Y / Y b L L  
S I U b L L  
FLOOR 
FLOOF 
FLOOR 
C E I L I N G  
C E I L I N G  
C E I L  IHG 
N/HALL 
N/WILL 
N/YALL 
EIWALL 

s / n p L L  

E i n b L L  

s/wbLL 

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 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  
2 1  
3 1  
.l 1 
2 1  
3 1  
1 1  
2 1  
3 1  
1 1  

< 95.0 
e 95.0 
c 95.0 
e 95.0 

95.0 
* 95.0 
e 95.0 

95.0 
< 95.0 
a 95.0 
e 95.0 
e 95.0 

95.0 
95.0 

e 95.0 
e 95.0 
e 95.0 
e 95.0 
e 95.0 
-< 95.0 
e 95.0 
< 95.0 

95.0 
c 95.0 
c 95.0 
a 95.0 
e 95.0 
< 95.0 
e 95.0 
#. 95.0 
< 95.G 
< 95.0 
c 95.0 
c 95.0 

95.0 
95.0 

e 95 .0  
c 9 5 . t  
e 95.0 
e 95.0 
* 95.0 

95.0 
a 95.0 
e 95.0 

95.0 
c 95.0 

05 . 05 
.05 

05 
- 0 5  
-05  
010  

05 
05 . c5 
05 
05 
05 
t 5  
05 

0 0 5  
05 
05 
05 
c5 . 05 . c5 
05 
05 
c5 

- 0 5  
05 
05 
05 
05 
03 . 05  

0 0 3  
0 0 3  
0 0 3  
m05 

05 . c5 . 05 . 85 . 05 
05 . 05 . c5 
05 

.@5 
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TABLE G3-5. (Continued) 

GRID ALPHA BETA-6AHMA 
R O W  SURFACE LOCATION ( D P H / l O O  C M 2 )  ( H I L L 1  R I H R )  

c. 
6 
e 
0 
7 
7 
7 
7 
7 
7 
8 

8 
8 
8 
8 
R 

8 
8 
P 
8 
8 
8 
8 
8 

8 
8 
P 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 

n 

n 

n 

a 

wnaLL 

s/waLL 

S I Y A L L  
S/WALL 

FLOOR 
C E I L I N G  
N/WALL 
E/WALL 
Y/YALL 
S I U A L L  
FLOOR 
F L O O R  
FLOOR 
FLOOR 
FLOOR 
F L O C R  
FLOOR 
F L O O R  
FLOOQ 
F L O O R  
C E I  L I N S  
C E I L I N G  
C E I L I N G  

C E I L  I N S  
C I  I L I N G  
C E I L I N S  
C E I L I N G  
C EX L I N G  
C E I L I N G  
N/WALL 
N /YALL  
N l U A L L  
N /UALL  

E/WALL 
E IWALL  
E/WALL 

SIWALL 

C E I L I N G  . 

N i n a L L  

w / n a L L  

s / w b L L  
s / w b L L  
FLOCR 
C E I L I N G  
N/YALL  
w w a u  

1 
1 
2 
3 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
3 
3 
3 
4 
4 
4 
1 
1 
2 
2 
3 
3 
3 
4 
4 
4 
1 
z 
3 
4 
5 
1 
2 
3 
1 
1 
2 
3 
1 
t 
1 
2 

1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
2 
1 
2 
0 
1 
z 
0 
1 
2 
1 
2 
1 
2 
0 
1 
2 
0 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

8. 95.0 
8. 9 5 . 0  
8. 95.0 
8. 9 5 . 0  
8. 95.0 
8. 95.0 
8. 95.0 
8. 95.0 
8. 95.0 
8. 95.0 
8. 95.0 
8. 95.0 
c 95.0 
8. 95.0 
8. ,9500 
* 95.0 
8. 95.0 
8. 95.G 
c 95.0 
-8. 95.0 
8. 95.0 
* 95.0 
c 9 5 . 0  
8. 9 5 . 0  
* 9 5 . 0  
8. 9 5 . 0  
8. 95.0 
8. 95.0 
8. 95.0 
c 95.0 
* 9 5 . 0  
8. 95.0 
8. 95.0 
8. 95 .0  
c 95.0 
* 95.0 
8. 95.0 
8. 95.0 
c 95.0 
8. 95.0 
8. 95.0 
8. 95.0 
8. 95.0 
8. 95.0 

c 9 5 . 0  
8. 95.0 

0 5  
0 8 3  
0 0 3  
0 0 3  

05 
05 
05 . 05 

a 05 
005 
0 0 5  . 85 
a 05 
005 

0 5  
0 0 5  

05 
05 
05 
05 
05 

005 . 05 
0 0 5  
0 0 5  

05 
05 
05 
05 
05 
05 

0 0 5  
05 
05 
05 

.c5 
05 

a t 5  
05  

a05 . 05 
rn 05 

05 
05 
05 . 05 
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TABLE G3-5. (Continued) 

G R I D  ALPHA BETL-CAHHA 
R O C M  SURFACE L O C A T I O N  (DPq/lOO C $ B  ( H I L L 1  R/HR) 

9 
9 
9 
9 

1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 G  
1 0  
11 
11 
11 
11 
11 
1 2  
1 2  
12 
1 2  
1 2  
1 2  
1 3  
1 3  
1 3  
l ?  
1 3  
1 3  

E / Y A L L  
W/HPLL 
S/YALL 

FLOOP 
C E I L I N G  
N/YALL 
N/UPLL 
E / U P L L  
WIWLLL 
S/WALL 
S/WPLL 
FLOOR 
N l W P L L  
E / W A l L  
H I H A L L  
S/WALL 
FLOOR 
C E I L I N G  
N/WALL 
E I H A L L  
Y/WPLL 
S/YALL 
FLOOP 
C E I L I N G  
N l U b L L  
E / Y A L L  
W/WbLL 

s / w p L L  

s /wPLL 

1 
1 
1 
2 
1 
1 
1 
2 
1 
1 
1 
2 
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 

= 95.0 
= 95.0 
= 95.0 
= 95.0 
= 95.0 
= 95.0 

95.0 
= 95.0 
= 95.0 
= 95.0 
< 9 5 . t  
= 95.0 
= 45.0 
= 95.0 
= 95.0 
= 95.0 
= 95.0 
< 95.0 
= 95.0 
= 95.0 

-95.0 
= 95 .0  
= 95.0 
< 95 .0  
= 95.0 
= 95.0 
< 95.0 
= 95.0 
< 95.0  

e05 
05 
05 
05 
05 
05 
05 

005 
05 . 05 

e05 . L 5  
05 
05 
05  . 65 

0 0 5  
05 

0 05 
- 0 5  . c5 
005 

05 
05 

- 0 5  
05  
05  

0 0 5  
05 

i 



TABLE G3-6. RESULTS OF SMEAR SURVFIS FROM BUILDING 402 

GRID ALPHA 9 E f A  
RO OU SURFACE LOCATION (DPM/lOO ct? 1 (DPW/100 C + )  

0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 1  
0 1  
01 
0 1  
0 1  
01 
0 1  
0 1  
0 1  
0 1  
01 
01 
0 2  
0 2  
0 2  
0 2  
02  
0 2  
02 
0 2  
02 
02 
0 2  
0 2  
03 
03 
0 3  
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 - 

(a) 

S/WALL A 1  0 

WWALL SPECIAL WHOLE/ w 04 
€/WALL SPECIAL  unoLE/u 0 4  
W/WALL SPECIAL  WHOLE/W 011 
C E I L I N G  SPECIAL  WHOLE/W 0 
FLOOR SPECIAL  WHOLE/ U 04 
FLOOR A 1  0 
C E I L I N G  A 1  0 
€/WALL . A 1  0 
E/WALL t l l  004 
E/WALL B l  0 
E t U A L L  8 2  0 
W/WALL A 1  0 
H/WALL A 2  0 
n/WI\LL 0 1  04 

N/WALL - P i  0 04  
N/WALL B l  0 
E/ WALL A 1  .ll 
E/WALL A 1  .04 
EIWALL B l  0 
€/WALL 8 2  0 0 4  
W / W A t L  A 1  0 
M I W A L L  A 1  0 
W/WALL 8 1  0 
W/WALL a 2  0 
S/WALL A 1  0 
S/WALL B l  011 
HIWALL I 1  0 
N/WALL 0 1  0 
FLOOR A 1  0 
FLOOR A 2  004 
FLOOR B l  0 0 4  
F L  OOR B 2  04 
C E I L I N G  A 1  . c 4  
C E I L I N G  A 2  0 
C E I L I N G  B l  -1 8 
CE L I N G  0 2  0 
E/WhLL A t  -04 
E/ WALL A 2  0 
E IWALL  A 2  0 
€/WALL 6 1  0 
W /  WALL A 1  0 

N/WALL SPECIAL WHOLE w(a) 0 

S/HALL 0 . 1  a 

WHOLE/W = Whole w a l l  smeared. 

.07 
0 2  

a 0 2  
0 

0 1 0  
0 0 2  

0 
0 

06 
0 

0 0 2  
0 

- 1 0  
0 0 2  

0 
0 

. 0 2  
0 

0 2  
0 
0 
c 

- 0 6  
. 0 7  

0 
0 

0 1 0  
0 
0 
0 

06 
- 1 8  
. 1 4  
0 0 2  
0 0 2  

1 0  
0 

.18 
14 

. 0 6  
0 

.10 
0 

.3a 
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-TABLE G3-6.  (Cont inued)  

9ETA ALPHA G R I D  
SOOH SURf ACE LOCATION ( O C l t / l O O  CM2J (DPWlOO C W )  

0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
04 
04 
04 
04 
04 
04 
0 5  
0 5  
05 
05 
05 
0 5  
05 
05 
05  
06  
06  
06 
06  
06 
06 
06  
0 6  
06 
0 6  
06  
06  
06 
06  
0 6  
06 

W/WALL 
W/WALL 
W/WALL 
W/WALL 
S/ WALL 
S/WALL 
S/WALL 
S/WALL 
S/ WALL 
N/WALL 
N/ WALL 
HIWALL 
N/WALL 
FLOOR 
F l  OOR 
C E I L I N G  
El WALL 
S/WALL 
Y/WALL 
F L  OOR 
C E I L I N G  
EIWALL 
EIWALL 
s/ U4LL 
S/WALL 
N/ WALL 
N/WALL 
N/YALL 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
CE I L  I N C  
CE I11 Y G  
C E I L I N G  
C E I L I N G  
CE I L I H G  
C E I L I N G  
E/UALL 
E/MALL 
€/MALL 
E/ WALL 

A 2  
B l  
0 1  
0 2  
A 1  
A 2  
0 1  
0 1  
0 2  
A 1  

- A  2 
B l  
0 2  
A 1  
A 1 
A 1 
A 1  
A 1  

- A  1 
A 1  
A 1 
A 1 

. 6  1 
& 1 

A 1 
A 1  
6 1  
A 1  
A 2 
A 3 
0 1  
0 2  
0 3  
A 1 
A 2  
A 3 
0 1  
8 2  
0 3  
A 1  
A 2 
B l  
b 2  

a t  

.ll 
0 
0 

04 
0 
0 
0 

0 0 1  
0 

G4 
0 0 4  
31 

0 04 
004 
0 04 

4 
5.37 

0 0 4  
0 
0 
0 

018 
0 

004 
011 

0 

0 
0 

0 2 6  
0 
0 

.lZ 
0 4 1  
0 0 3  

0 
002 

0 
0 

002 
0 

, 004 
.ll 

0 

.a2 

26  
0 6  

0 
0 

0 6  
0 

0 0 2  
0 
0 

o l b  
0 

w 6 6  
.10 
0 0 6  
0 1 4  

0 
3.63 

.22  
0 
0 

0 0 2  
0 2 6  

1 4  
0 1 8  

3 8  
. 0 2  

D 
0 

. 2 1  
0 2 8  
0 1 2  
.20 
0 21 

1- 17 
0 
0 
0 

. 0 5  
0 c 1  

0 
.18 

0 
06 

. 02  
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~ TABLE G3-6. (Continued) 

& R I D  ALPHA BETA 
RO G q  SURFACE LOCATION (DPWIOO C M 2 )  ( D P W l O O  C $ l  

0 6  
06  
0 6  
0 6  
56  
06 
06 
0 6  
06 
06  
06 
0 6  
0 6  
06  
06 
0 6  
0 7  
07  
0 7  
0 7  
0 7  
G7 
0 7  
0 7  
0 7  
0 7  
0 7  
3 7  
0 7  
0 7  
G7 
0 7  
1 7  

0 8  
J 8 
05 
9 8  
0 8  
0 8  
0 8  
0 8  
0 8  
0 8  

s a  

h/WPLL 
W/wALL 
U/UALL 
S/W4LL 
S/UACL 
S/WALL 
S/WALL 
S/WALL 
S/WALL 
N / Y A L L  
N/WALL 
N/WALL 
N/WALL 
Y/WALL 
N/  WALL 
N/WALL 
F L 3 0 R  
F L OOE 
CE ILINS 
C E I L I N G  
E/WPLL 
E/MALL 
E/WPLL 
W/WALL 
W/UALL 
W/WALL 
W /  WALL 
S/WALL 
S/UALL 
S/ WALL 
i / U A L L  
W /  WALL 
N/  UALL 
F L  3Ok 
F L OOE 
FLOOR 
FLODF! 
FLOOX 
F L O O E  
F L  OOrZ 
FLOOR 
FLOOfi 
FLOOR 
C E I L I N G  

A 
A 
0 
A 
A 
A 
B 
6 
B 
A 
A 

. A  
A 
B 
B 
B 
A 
B 
A 

- 0  
A 
A 

. b  

. b  
A 
B 
B 

- A  
A 
A 
D 
A 

h 
A 
A 
A 
P 
B 
B 

B 
B 
5. 

a 

a 

1 
2 
2 
1 
2 
3 
1 
2 
3 
1 
1 
2 
3 
1 
2 
3 
1 
1 
1 
1 
1 
2 
1 
1 
2 
1 
2 
1 
1 
1 
1 
1 
1 
1 
3 
4 
5 
6 
1 
2 
2 
3 
4 
1 

0 
b 04 

0 
b 04 
0 04 
011 
- 1 8  
a 04 

0 
004  
0 0 1  

0 5  
0 
0 
0 
0 
0 

. 12  
0 

- 0 6  
. 0 3  

0 
.12 
-03 
.23 

0 
0 0 3  

0 
0 02  
.04 
03 

0 
0 
0 

- 0 6  
5.68 

0 
.03 

0 
0 

. 1 2  
0 
0 

0 1 2  

0 6  
0 0 2  

0 
0 

0 1 0  
0 2 2  
0 8 2  
0 2 6  
. 0 2  

0 
0 

05  
0 

0 2 2  
0 
0 

1 6  
. 0 5  
0 0 2  
. 0 3  

0 
.23 
. 0 5  

C 
2 6  
10 
.42 

0 
0 2  

0 2 0  
0 

1 . 0 7  
.05 
.03 
. 0 7  

3 . 3 0  
0 1 2  
. 3 3  
. 1 2  
0 0 2  
.20 

0 
0 

- 0 5  
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-TABLE G 3 - 6 .  (Continued) 

Q 

.. 

~ 

C R I  0 ALPHA BETA 
i tocn SURFACE LOCAT ION tDP!4/100 CH2) tDPN/tOO C M 2 )  

0 8  C E I L I N G  b 2  0 0 
0 8  C E I L I N G  A 3  0 0 1 2  
3 8  C E I L I N G  A 4  003 0 
0 8  C E I L I N G  A 5  0 0 
J8 C E I L I N G  A 6  0 0 6  0 0 8  
0 8  CE I L I  NG 0 1  03  1 6  
0 8  C E I L I N G  0 2  0 0 0 3  
3 8  t E I L  I NG 0 3  0 0 0 2  
0 8  C E I L I N G  0 4  0 0 0 3  
0 8  E / W L L  E l  0 3  0 
0 8  E/HALL A 2  003 . 20 
G8 E/WALL . A  3 0 .10 
0 8  E/WALL A 3  0 5  . 7 5  
0 8  Y/  HALL A 1  0 2 0  05 
0 8  W/WALL A 2  0 0 6  -10 
0 8  S/WALL A 2  0 0 0 8  
0 8  S/WPLL A 3  0 . 0 2  
0 8  S/WALL A 4  03 . 1 3  
0 8  N / ~ A L L  A 1  0 0 
3 8  N/WALL - A  2 0 1 2  . 0 7  
3 8  Y/WALL A 3  0 . o a  
0 8  N/WALL A 4  0 0 0 2  
o a  N /U4LL  . A  4 0 .02 
0 8  N/WALL A 5  0 .03 
0 8  V/WALL A 6  .12 . 0 5  
3 8  N /  UAL L A 6 0 0 
0 3  F L O O R  A 1  .09 .1c 
0 3  FLOOR - A  2 0 1 6  
09  C E I L  ING A 1 017 .?3 
09 GE I L I  Y G  A 2  0 0 0 3  
0 9  5 /  HALL A 1 -06  .02 
J9 W/WALL A 1 0 .10 
C9 H I H A L L  A 1 0 . 2 1  
39 S I H A L L  A 1  0 1 2  . 5 2  
09 S/WALL A 2  0 0 
G 3  Y utxL  A 1  03 0 0 8  
09 NIWALL A 2  G3 .15 
1 3  FLOOR h 1 . 09 . 3 3  
1 0  FLOOR c 2  0 09 0 2 9  
1 0  F L O O C  0 1  0 6  . 0 5  
10 F L  OOR B 2  06 . 0 8  
10 C E I L I N G  A 1 0 0 
1 0  C E I L I N S  A 2  03  .23 
10 C E I L I N G  E l  0 1  . 3 7  
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.TABLE G3-6. (Continued) 

G R I D  ALPHA BETA 
xo cw SURFPCE LOCATION ( D P w i o o  cn2 1 [ w w i o o  ct+ I 

1 0  CE I L  I N G  B 2  . 04 0 3  
1 0  E/HALL A 1  012 3 1  
1 0  E/HALL A 2  e l 7  4 1  
1 0  w/ HALL A 1  0 . 0 2  
t o  W/WALL A 2  0 . 1 0  
10 S/WALL A 1  0 0 
10 S/UALL A 2  0 * 1 2  
1 0  S/WALL A 2  0 0 
10 N/WALL A 1  0 3  . 0 7  
1 0  N/WALL A 2  0 6  . 1 8  
11 FLOOR A 1  0 0 5  0 
11 E/HALL - A  1 0 0 
11 H/WALL A 1  . 0 2  0 
11 W /  HALL A 1  0 05  
11 S/HALL A 1  0 . 1 0  
11 Y/WALL A 1 . 0 1  . 0 3  
1 2  FLOOR L 1 0 0 2  .13 
12 CEILING A 1  2 5  1 6  
12 i /WALL A 1  0 m13 
1 2  W/trALL - A  1 0 . 0 1  
12 S/WALL A 1 .C2 0 
1 2  S/WALL A 1  0 0 1 3  
1 2  Y/WALL . A  1 -14 32 
1 3  FLOOK A 1 0 0 5  
1 3  CEILING A 1 03 0 
1 3  E/ WALL A 1 0 . 05  
1 3  E/WALL A 1 0 2 0  0 0 7  
1 3  W/WALL A 1  0 0 0 3  
1 3  S/WALL A 1  .09 . 0 8  
1 3  N / W A L L  A 1 0 . 1 2  
1 3  N/WALL A 1  . 0 4  0 0 2  
1 3  N/UALL 0 1  0 0 1 2  

(a) WHOLE/W = Whole wall smeared. 
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TABLE G3-7. RESULTS OF INSTRUMENTAL SURVEYS OF BUILDING 403 

GRID ALPHA BET A -  GAMML 
RO OU S U V P C E  LOCAT I ON ( D P W I O O  CY2) ( q I L L I  R/H?) 

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

. 3 1  
01 
01 
3 1  
91 
01 
01 
01 
01 
01 
91 
01 
01 
I1  
0 1  
0 1  
3 1  
0 1  
01 
11 
01 
G I  
31 
0 1  
01 
31 
01 

FLOOk 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FL OOQ 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I  L I  NG 
N/clALL 
MIWALL 
N/WALL 
N/WALL 
€/WALL 
E/WALL 
Y/WALL 
W/UPLL 
W/WALL 
W/WALL 
W/UALL 
w/wALL 
S/W4LL 
s / n A L L  
S/WALL 
S/U4LL 
LABEEYC H 
LAB3EYCH, 
L I a a E  NC H 
LAB 6E NC H 
LkB9ENCH 
LAB BE NC H 
LABBENC H 
L b BeENC H 
LABBENCH 
LkBBENCH 

S X U K  
sxr K 
SIU K 
S INK 
S I N K  
WEST 
WEST 
WEST 
WEST 
WEST 

1 1  
f i ?  
1 3  
1 4  
2 1  
2 2  
2 3  
2 4  
3 1  
3 2  
3 3  
3 4  
1 1  
1 2  
1 3  
1 4  
2 1  
2 2  
2 3  
2 4  
1 1  
1 2  
2 1  
2 2  
1 1  
1 2  
1 1  
1 2  
2 1  
2 2  
3 1  
3 2  
1 1  
1 2  
2 1  
2 2  

TOP 
E A S T  
WE S T  
FRONT 
I N S I D E  
T O P  1 
TOP 2 
T O P  3 
T O P  4 
S I D E  1 

c 95.0 
< 95.0 

95.G 
< 95.0 
< 95.0 
< 95.0 

95.0 
< 95.0 
< 95.0 
< 95.0 
< 95.0 
< 35.0 
< 95.0 
< 95.G 
< 95.G 
< 95.0 
< 95.0 
< 95.0 
<. 35.0 
< 95.2 
< 95.0 

95.0 
< 95.0 
< 95.C 
< 95.0 
< 95.0 
< 95.6 
c 95.0 
< 95.0 
< 95.0 
< 95.c 
< 95.0 
< 95.G 
< 95.0 
< 95 .0  
< 95.0 

997.3 
< 95.0 
< 95.G 
< 95.f 
< 95.0 
< 95.0 
< 95.0 
< 95.0 
< 95.0 
< 95.0 

05 
05  

. 0 5  
0 5  

.a5  . 0 5  
- 0 5  . C5 . 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. a 5  

0 5  
. 0 5  

. 0 5  
0 5  

. 0 5  
e 0 5  
. 0 5  
e 0 5  
. 0 5  
. 0 5  
. 0 5  
- 0 5  
. 0 5  

0 5  
. 0 5  
. 0 5  
.05 . OF; 
. 0 5  
. a 5  
.4(1 
- 0 5  
. a 5  
- 0 5  
05 . 05 
05 

0 0 5  
e05 
. 0 5  

. 0 5  
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TABLE G3-7. (Continued) 

3 
:: 
- 3  L I  

:4 

5 :.a 

C R I  D ALPHA BETA-CAMMC 
RO on SUi7FACE LOCATION (DPH/ lOO C M 2 )  ( H I L L 1  R / H i )  

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
3 1  
0 1  
01 
01 
01 
J l  
91 
01 
3 1  
01 
31 
Gl 
01 
01 
01 
01 
01 
01 
9 1  
01 

L A a a E  NC H 
L A B  BENCH 
LABBENC H 
LABBENCH 
LABBENC H 
L A B  EE NC U 
LASBENCH 
LA B EE NC H 
LABSENC H 
LABBE NC H 
LABBE NC H 
LA 6 BE NC H 
LA B9E NC H 
LABBENCH 
LAaaENCH 
L A B BE NC H 
LABaENCH 
LABi jE  NC H 
LnBBE NCU 
LA B aENC H 
LABBENC H 
LA BEE NC !I 
LA3BENZ U 
H O O X N D  
HOODE ND 
HOODEND 
HOODEND 
Y O 0 3 1  
HOOD1 
HOOD1 
Y O 0 3 1  
H3031  
H0031 
M O O 3 1  
H O O D 1  
no031 
H30DZ 

HOOD2 
HOOD2 
no032 
HOOD2 
HOOD2 
HOOD2 
4 0 0 D Z  
Ha033 

n o o u  

WEST SIDE 2 
WEST S I D E  3 
WEST S I D E  4 
WEST I N S I D E  1 
WEST I N S I D E  2 
WEST I N S I D E  3 
WEST I N S I D E  b 
TOP i 
TOP 3 
TOP 4 
EAST TOP 1 
EAST TOP 2 
EAST TOP 3 
EAST TOP 4 
EAST SOUTH 1 
EAST SIC€ 1 
E A S T  S I C E  2 
EAST S I D E  3 
EAST S I D E  4 
EPST I N S I 3 E  1 
EAST I N S I D E  2 
EAST I N S I D E  3 
EAST I N S I L J E  4 
N O I T H  TOP 

SOUTH TOP 
SOUTH BOTTO4 
NOQTH 
SOUTH 
T 3 P  
30TTOt f  

CUPBOARS INSIDE 

I NORTH B O T T O M  

CuPaePfiD OUTSIDE 

S I D E  I N S I G E  
S I D E  OUTSIDE 
EAST 
q O R T H  
SOUTH 
TOP 
B O T T O M  
CUPBOARD OUTSIDE 
CUPBOPRC I N S I D E  
SIDE I N S I D E  
S I 3 E  OUTSIDE 
EAST 
NOSTH 

e 95.0 
e 95.0 
< 95.0 
< 95.0 
< 95.t 
e 95.0 
e 95.0 
< 95.0 

95.0 
< 95.0 
e 95.c 
< 95.0 
< 95.0 

95.0 
< 95.0 
< 95.0 
< 95.0 
< 95.0 
< 95.0 

95.0 
<. 95.0 
< 95.0 
< 95.0 
< 95.c 
< 95.0 
< 95.0 
* 95.0 

95.0 
< 35.0 
< 95.0 
< 95.0 
e 95.c 
< 55.0 
< 35.0 
< 95.c 

95.0 
c 95.G 
< 95.0 
< 95.0 
< 95.0 
< 35.0 
e 95.0 
< 95.0 
< 95.0 
e 95.0 

95.0 

05 
05  

- 0 5  
0 5  
05 

005 
0 5  
0 5  
0 5  
05 . 05 

m05 
0 5  
05 . c5 

. 0 5  

.05 
0 5  

.05 
0 0 5  
.05 
. 0 5  
. 0 5  
. 0 5  
. 0 5  
b 05 
. 0 5  
m 0 5  
. 0 5  
. 0 5  . 0 5  
05 

.05 
005 
.05 
. 0 5  

05  
r05 

05 
05 
0 5  

. 0 5  
0 0 5  
.c5 
. 0 5  
. 0 5  
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* TABLE G3-7. (Continued) 

GRID ALPHA BET A-GAUUL 
300r  SUSF AC E LOCATION rDPU/ lOO CM2) ( M I L L 1  R/H%l 

01 
01 
ill 
ill 
3 1  
01 
J l  
01 
J l  
31 
01 
3 1 
01 
ill 
01 
01 
9 1  
31 
01 
01 
0 2  
0 2  
J2 
0 2  
J2 
LIZ 
0 2  
3 2  
5 2  
32 
J2 
C Z  
5 2  
3 2  
32 
2 2  
3 2  
JZ 
3 2  
JZ 
0 2  
0 2  
Or? 
0 2  
0 2  
0 2  

+I0003 
HOOD3 
H0033 
HOOD3 
HOOD3 
H0033 
H0003 
HOOD3 
HOOD4 
H0004 
H0034 
Y O O W  
H0054 
HOOD4 
L(OOD4 
HOOD* 
'toOD4 
W/YALL 
W/WALL 
HIWALL 
FLOO9 
FLOO.4 
FLOOR 
FLOO? 
FLO3Z 
FLOOR 
C E I L I N G  
C E I L I N G  
G E I L I  NG 
C E I L I N G  
C E I L I N G  
C E f L I  NG 
' ( /UALL 
N/WALL 
N/WALL 
Y/U3LL 
€ /HALL 
E/WaLL 
E / U ~ L L  
E/WCLL 
W/WPLL 
n/uALL 
W/WALL 
W/WALL 
S I Y A L L  
S/WALL 

~~ - ~~ 

TOP 
BOTTOM 
CUPBOARD O U T S I D E  
CUPBOARD INSIDE 
SIDE O U T S I D E  
S I D E  I N S I D E  
S O U T H  
EhST 
NORTH 
SOUTH 
T 0 9  
BOTTOW 
CUPBOARD OUTSIDE 
CUPBOARD I N S I D E  
S I D E  O U T S I D E  
5 1 D E  I N S I X  
E B S T  
WOOD D E f K  TOP 
HET-AL D E S K  TOP 
UASTE CAN TOP 

1 1  
1 2  
1 3  
2 1  
2 2  
2 3  
1 1  
1 2  
1 3  
2 1  
2 2  
2 3  
1 1  
1 2  
2 1  
2 2  
1 1  
1 . 2  
2 1  
2 2  
1 1  
1 2  
2 1  
2 2  
1 1  
1 2  

< 95.c 
e 95.C 
< 95.0 

95.0 
< 95.0 
e 95.0 

95.0 
95.G 

e 95.0 
< 95.0 
< 95.0 
< 95.0 
e 95.0 

35.0 
* 95.c 

95.0 
< 95.0 
< 95.0 
< 95.0 
< 95.0 

e 95.0 
< 95.0 
e 95.0 

95.5 
< 95.0 
< 95.3 
< 95.c 

95.0 
< 95.0 

95.0 
< 95.0 
< 95.3 
< 95.0 
< 95.5 

95.c 
95.0 

c 35.0 
< 95.0 
< 95.0 
e 95.0 
< 95.c 
< 95.0 
< 95.0 
< 95.0 
< 95.G 

< - 9 5 . 3  

-~ 

05 . 0 5  
s 0 5  
. 0 5  
- 0 5  
. 0 5  

0 5  
- 0 5  
. 0 5  
.05  
0 05 
.05  
. 0 5  
.05  
. 0 5  
. 0 5  
. 0 5  
. 0 5  . G5 
.05  
. 0 5  
. 0 5  . c5 
. 0 5  

0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
.u5 
. 0 5  . t 5  
. 0 5  
.05  
.05  

0 5  . t 5  . c5 
. 0 5  
. 0 5  
. 0 5  
. 0 5  
- 0 5  

0 5  
.05  
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~ TABLE G3-7. (Continued) 

p 
i‘ 
B 

GRID ALPHA BETA-GAMYA 
ROCLt SUQFACE L O C A f  I ON t D P U / i O O  CR2) ( M I L L 1  R/H?) 

0 2  
02 
03 
03 
0 3  
0 3  
03 
0 3  
0 3  
0 3  
0 3  
03 
5 3  
0 3  
03 
0 3  
0 3  
03 
04 
04 
04 
04 
54 
Ok 
04 
04 
04 
04 
04 
0 4  
04 
0 4  
54 
54 
54 
04 
05  
35 
05 
05 
05 
05 
05 
05 
05 
05 

~~ ~ 

SIWALL 2 1  
S/WALL 2 2  
FLOOR 1 1  
FLOOR 1 2  
C E I L I N G  1 1  
C E I L I N G  1 2  
MIWALL 1 1  
HIWALL 1 2  
MIWALL 2 1  
E/WkLL 1 1  
EIWALL 1 2  
E/WALL 2 1  
E/WALL 2 2  
W/WALL 1 1  
Y/WALL 1 2  
W/WALL 2 2  
s/waLL 1 1  
S/WALL 1 2  

1 1  
1 2  

FLOOR 
FLOOR 
FLOOR 1 3  
C E I L I N G  1 1  
CE I L I  N t  1 2  
C E I L I N G  1 3  
#/WALL 1 1  
#/WALL 1 2  
E/WALL 1 1  
E/WALL 1 2  
E/UALL 2 1  
E/WALL 2 2  
U/UI\LL 1 1  
n/uaLL 1 2  
W/UALL 2 1  
W/C;ALL 2 2  
s/nbLL 1 1  
S/WALi 1 - 3  
C E ~ L I  NG 1 1  
C E I L I N G  1 2  
C E I L I  hG 1 3  
#/WALL 1 1  
H/WALL 1 2  
€/HALL 1 1  
E/YALL 1 2  
E/WALL 2 1  
E/WALL 2 2  
Y/WALL 1 1  

< 95.0 
a 95.0 
< 95.G 
< 95.0 
< 95.0 
e 95.0 

95.0 
< 95.0 
* 95.0 

95.0 
* 95.0 
e 95.0 
4. 95.0 
< 95.0 
< 95.0 
e 95.G 

95.0 
95.0 
95.0 

c 95.0 
< 95.G 
< 95.c 
< 95.0 
< 95.0 
e 95.0 
< 95.c 
< 95.G 
e 95.0 
< 95.c 
< 95.6 
< 35.4 
< 95.t 
< 95.3 
e 95.0 
e 95.c 
< 95.0 
< 95.G 
< 35.0 
c 35.9 
c 95.c 
< 95.0 
e 95.0 
c 95.0 
< 95.5 
e 95.0 
c 95.5 

- 0 5  
0 0 5  
.05 

0 5  
- 0 5  

0 5  
05 . 05 

.05 
0 05 
- 0 5  

05 
rn 05 
. 0 5  

0 5  
- 0 5  
- 0 5  
. 0 5  
- 0 5  
. 0 5  
- 0 5  

05 
-05 
0 0 5  
. 0 5  
0 0 5  
.05 
. 0 5  . c 5  
. 0 5  . c5  
. 0 5  . G5 
. 0 5  
. 0 5  
.05 
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  . 05 
. 0 5  
. 0 5  
.05 
. 0 5  



G3-81 

TABLE G3-7. (Continued) 

G R I D  ALPHA BETA-CAM44 
socw SUPFPCE LOCATION (OPW100 C# 1 ( H I L L 1  R/H?) 

05 
0 5  
05 
05 
55  
05 
JS 
06 
06 
06 
0 6  
06 
56 
05 
5 6  
06 
36 
06 
56 
56 
G6 
06 
06 
06 
J b  
06 
56 
06 
5 6  
36 
J6 
05 
05 
35 
25 
0 7  
37 
0 7  
37 
a 7  
17  
0 7  
0 7  
07 
0 7  
;7 

w/waLL 

w/uaLL 
W/WbLL 

SIWALL 
S/WALL 
S/WALL 
S/WALL 
FLOOR 
FLOOX 
FLOOX 
FLOO2 
FLOOR 
FLOOR 
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
w n t L L  
w w F L L  
w n A L L  
NIWALL 
E/HALL 
E/WALL 
E/WALL 
E/UALL 
n / n A L L  
w/naLL 
w/wALc 
n / u L L  
S / d Z L L  
:/WALL 
S/HALL 
SIWMLL 
FLOOR 
FLOOQ 
FLOOR 
FLOO2 
C E I L I N G  
C E I L I N G  
C E I L I N G  
N/WALL 
NIWALL 
N/WDLL 
N/WPLL 

1 2  
2 1  
2 2  
1 1  
1 2  
2 1  
2 2  
t i  
1 2  
1 3  
2 1  
2 2  
2 3  
1 1  
1 2  
1 3  
2 1  
2 2  
2 3  
1 1  
1 2  
2 1  
2 2  
1 1  
1 2  
2 1  
2 2  
1 1  
1 2  
2 1  
2 2  
1 1  
1 2  
2 1  
2 2  
1 1  
1 2  
2 1  
2 2  
1 1  
1 2  
2 1  
I 1  
1 2  
2 1  
2 2  

8. 95.0 
8. 95.c 
8. 95.0 
8. 95.0 
8. 95.0 
8. 95.0 
8. 95.0 
8. 95.0 
8. 95.0 
8. 95.0 
< 95.0 
8. 35.2 
8. 95.0 
< 95.0 
< 95.0 
8. 95.0 
< 95.G 
4 95.0 
< 95.0 
< 95.0 
c. 95. t 
* 95.c 
< 95.0 
8. 95.0 

95.0 
= 95.0 
8. 95.0 
8. 95.c 
8. 95.0 
< 95.c 
< 95.0 

95.3 
< 95.5 
< 95.0 
< 95.5: 
< 35.0 
< 95.0 
< 95.C 
< 95.0 
< 95.0 
8. 35.0 
8. 95.0 
< 95.0 
8. 95.0 
8. 95.0 
8. 95.0 

05 
t o  

.05 
- 0 5  
e 0 5  
- 0 5  
. 0 5  
- 0 5  
. 0 5  
. 0 5  

05 
. 0 5  

0 5  
. 0 5  
.05  

05 
.05  
505 
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
e05 
6 05 

0 5  . c 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
.05 
.05 
.05 
. 0 5  
. 0 5  
. 0 5  
. 0 5  . G5 
- 0 5  



G3-82 

X4BLE G3-7. (Continued) 

G R I D  ALPHA SETA-CAMML 
R O O M  SURFACE L OC A T I ON (OPW100 C M 2 )  ( M I L L 1  R / H i )  

07 
07 
0 7  
07 
07  
07 
07 
0 7  
07 
07 
07 
07  
08 
3 8  
08 
0 8  
0 8  
0 8  
08 
0 8  
0 8  
0 8  
08 
08 
08 
3 8  
08 
3 8  
08 
0 8  
09 
09 
09 
09 
iJ9 
39 
03  
09 
09 
09 
09 
09 
39 
09 
09 
09 

E/WALL 
E/WALL 
E/WALL 
€/HALL 
W/WALL 
WWALL 
Y/YALL 

S/WALL 
S/WALL 
S /YA iL  
S/WALL 
FLOOS 
FLOOR 
FLOOR 
CEILI NG 
C E I L I  NG 

w/nALL 

C E I L I  NG 
N/WALL 
N/WPLL 
E/UALL 
E/waLL 
E/HALL 
EIWALL . 
W/UALL 
WWALL 
W/WALL 
Y/WALL 

S/WALL 
FLOOR 
FLOOR 
FLOOR 
FL 003 
FLOOQ 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 

SIUALL 

1 
1 
2 
2 
1 
1 
2 
z 
1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 

1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
3 
1 
2 
3 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 
6 
1 
2 
3 
4 

< 95.0 
* 95.0 
< 95.0 
< 95.0 
* 95.0 

95.0 
< 95.0 

95.0 
< 95.0 
< 95.G 
< 95.0 
* 95.0 
< 95.0 
< 95.0 
< 95.0 

95.0 
< 95.t 
< 95.0 
< 95.0 
< 95.G 

95.0 
< 95.0 
< 95.0 
< 95.0 
< 95.0 
* 95.c 
< 95.c 
< 95.0 
< 35.0 
< 95.0 
< 95.0 
< 35.G 
a 95.0 
< 95.0 
< 95.3 
< 95.0 
< 95.0 
< 95.c 
< 95.0 
< 95.0 
< 95.0 
< 95.0 
< 95.G 
< 95.0 
< 95.0 
< 95.c 

05 
0 0 5  
- 0 5  
0 0 5  
- 0 5  
- 0 5  
- 0 5  

0 5  
05  

.05 

. 0 5  
0 5  

. 0 5  
05 

. 0 5  
0 05 
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
e05 
. 0 5  
a05 
. 0 5  
. a 5  
. 0 5  
. 0 5  
. 0 5  
- 0 5  
. 0 5  
b05 

0 5  
0 0 5  
. 0 5  
. 0 5  



G3-83 

. TABLE G3-7. (Continued) 

G R I D  A L P H A  B E 1  A-GAllMa 
3003 S U P F A C E  L O C A T I O N  (OPWlOO CMzl ( H I L L 1  R/H?) 

09 
09 
09 
09 
09 
09 
09 
09 
0 9  
09 
09 
09 
09 
09 
99 
09 
09 
0 3  
09 
09 
09 
09 
t 9  
03 
J9 
09 
59 
03 
09 
09 
5 3  
39 
I9 
39 
G9 
59  
0 3  
c 3  
19 
0 3  
59 
09 
5 9  
09 
09 
09 

F L  001 
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
FLOOR 
FLOOR 
FLOOiZ 
FLOOi? 
F L O O R  
FLOOR 
FLOOR 
F L O O R  
C E I L I N G  
C E I L I N G  
C E I L I  NC 
C E I L I N G  
C E I L I  NG 
C E I L I N G  
C E I L I h t G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  . 
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I  hlG 
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I  hlG 
C E I L I N Z  
C E  I L I  NS 
C E I L I N G  
C E I L I N G  
C E I L I  '16 
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
N / W C L L  
N / W A L L  

3 5  
3 6  
4 1  
4 2  
4 3  
4 4  
4 .  5 
4 6  
5 1  
5 2  
5 3  
5 4  
5 5  
5 6  
1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
3 1  
3 2  
3 3  
3 4  
3 5  
3 6  
4 1  
4 2  
4 3  
4 4  
4 5  
4 6  
5 1  
5 2  
5 3  
5 4  
5 5  
5 6  
1 1  
1 2  

~ ~~ 

< 95.G 
< 95.0 
< 95.0 
e 95.0 

95.0 
e , 9500  
< 95.0 
c 95.0 

95.0 
a 95.0 
< 95.G 
e 95.0 
< 95.0 
a 95.0 
e 95.0 
< 95.0 

95.0 
< 95.c 
< 95.0 
e 95.0 
< 95.0 
.c 35.0 
.f 95.6 
e 95.0 
e 95.0 

95.0 
< 95.0 
e 95.0 
< 95.3 

95.0 
< 95.0 
< 95.0 
< 95.0 
e 95.G 
< 95-13 
c 95.c 
< 95.0 

95.0 
95.0 

< 95.0 
< 95r0  
< 95.0 
< 95.0 
e 95rc  
< 95.0 
< 95.c 

~~ ~ 

05 
- 0 5  

05  
05 

. a 5  
0 0 5  

0 5  
m05 
- 0 5  
0 0 5  

05 
. 0 5  
e05 

05 
- 0 5  
. 0 5  

05 
. 0 5  . G5 
. 0 5  

05 
0 0 5  
- 0 5  
0 0 5  
. 0 5  
.05  
- 0 5  
. 0 5  
e 0 5  

0 5  
- 0 5  
.05 . t 5  
. 0 5  . 05 
.05 
.05 
a 0 5  . G5 
0 0 5  
.05 

05 
r 05 
0 0 5  

05 
0 0 5  



i 

? 
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TABLE G3-7. (Continued) 

G R I D  ALPHA BETA-CANNA 
SOOH SURFACE LOCATION ( c p w i o o  cn2 I ( n I L L I  R / H ~ )  

09 
09 
09 
09 
09 
09 
09 
0 3  
09 
09 
09 
03 
09 
09 
09 
09 
09 
09 
09 
09 
09 
33 
09 
09 
09 
09 
0 9  
09 
S9 
09 
09 
09 
09 
09 
09 
09 
09 

w n a L L  
N/WALL 
HIWALL 
N/WALL 
N/WALL 
N/WALL 
N/WALL 
N/WALL 
E/WALL 
E/WALL 
E/WALL 
E/UALL 
E I Y E L L  
E/UALL 
E/WALL 
EIWALL 
EIWALL 
E/UALL 
UIYALL 
W/WALL 
Y/WALL 
W/WALL 
S/WALL 
S/WALC 
S/UALL 
S/UALL 
S/WALL 
S/Y&LL 
S/WALC 
S/WALL 
s/u:LL 
S/U4LL 
S/WiLL 

Y / A T T  IC 
U / A T T i C  
W I L T T I C  

s / n i L L  

2 
2 
3 
3 
4 
4 
5 
5 
1 
1 
2 
2 
2 
3 
3 
3 
4 
4 
1 
1 
I 
1 
1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 
I 
2 
3 

1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
3 
1 
2 
3 
1 
2 
1 
2 
3 
4 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
1 
I 

< 95.0 
95.0 

< 95.0 
8. 95.0 
< 95.0 

95.0 
< 95.0 
c 95.0 
< 95.0 
e 95.6 
e 95.0 
< 95.0 
< 95.0 
< 95.0 
c 95.0 
e 95.0 
< 95.G 
c 95.0 
< 95.0 

95.0 
-95.c 

< 95.c 
< 95.c 
e 95.c 
< 95.0 
< 95.0 
< 95.0 
< 95.0 
< 95.G 
< 95.0 
< 95.G 
c 95.0 
< 95.0 
< 95.G 

95.0 
< 95.G 
< 95.0 

05  
0 5  

- 0 5  
- 0 5  

0 5  
0 5  
0 5  

. 0 5  
e 0 5  
0 0 5  
.05 

0 5  
0 5  

.os 

. 0 5  
0 0 5  
- 0 5  
. 0 5  
. 05  
. 0 5  
. 0 5  . 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  
. 0 5  

0 5  
. 0 5  
0 0 5  
. 0 5  
. 0 5  . c 5  

0 5  
0 5  

1.00 

. a 5  



G 3 - 8 5  

TABLE G3-8 .  R E S U L T S  OF SMEAR SURVEYS FROM BUILDING 403 

- 
CR I0 ALPHA 9 E T A  

RO 09 SURFACE LOCA 1 I O N  ( D P W l O O  CM2 1 [ D P H / l O O  C $ )  

0 1  
31 
31 
01 
51 
0 1  
11 
01 
E l  
01 
0 1  
01 
G l  
01 
0 1  
21 
01 
ill 
01 
J1 
01 
21 
2 1  
9 1  
J1 
0 1  
0 1  
0 1  
01 
31 
0 1  
0 1  
01 
J1 
0 1  
0 1  
0 1  
01 
0 1  
9 1  
01 
G l  
0 1  
0 1  

F L  OOR 
FLOOR 
FLOOR 
F L O O R  
FLOOR 
FLOOR 
FLOOR 
FL  OOR 
FLOOR 
FL CO2. 
FLOOR 
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
iE I L I N G  
Z E I L I N G  
P,E I L I N G  
C E I L I N G  
C E I L I N G  
G E I L I N G  
C E I L I N G  
C E I L I N G  
F I N A L L  
E / w A L L  
E / W A L L  
E / W A L L  
w/wnLL 
U/UALL 
Y/ WALL 
w / W A L L  
W/HALL 
w /  WALL 
W/UALL  
U /WALL  
U/WALL 
S / W A L L  
S / W A L L  
S /WALL  
S I W A L L  
S /WALL  
S / W A L L  
Y / W A L L  
N / W A L L  

A 
A 
A 
B 
9 
C 
C 
C 
D 

- 0  
D 
A 
A 
A 
B 
0 
6 
C 
C 

‘ c  
. D  
. D  

D 
A 
t 
B 
B 
A 
L 
A 

A 
B 
6 
0 
B 
B 
A 
d 
8 
9 
B 
A 
A 

a 

I 
2 
3 
1 
2 
1 
2 
3 
I 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
1 
2 
1 
2 

3 
4 
1 
2 
3 
4 
1 
2 
3 
I 
2 
3 
1 
2 

2 oup(a) 

014 
14 . 09 . 09 
06 

0 2 0  
0 

a29 
.z 0 
0 2 6  
.14 

0 
03 

.03 
0 
0 
0 

03 
. 2 0  

0 
0 . 03 

.ll 
0 
0 
0 

0 09 
0 

031 
0 

.03 
0 

- 0 6  
0 

06  
06 . 09 

0 
06 

0 1 1  
023 
.11 

0 
.C3 

. 05  . 11 
016 . 15 . o e  . 0 6  
0 10 

2 6  
29 
2 6  

. 0 5  . 0 2  

. o e  . o e  
t 

0 3  
1.51 

0 
n06 
e13 
.03 
.08 
. 1 8  
.15 
.02 

0 6  
06 

.15 
- 8 0  
.03 
.11 

0 
0 02 
.13 
03 

. 0 3  
0 

.10 

. 0 2  

.sz 

. 6 5  
011 
0 15 
.13 

(a) DUP = Duplicate. 



G3-86 

-TABLE G3-8. (Continued) 

G R I D  ALPHA 3ETA 
ROOY SURFACE L O L A  f I ON (DPWlOO CM2) ( D P W l O O  c q 2 )  

I 01 
01 
01 
01 
31 
01 
01 
a1 
01 
01 
01 
01 
01 
01 
01 

01 
01 
01 
0 1  
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
31 
01 
01 
0 1  
01 
01 
01 

oi 

N/WALL 
W / Y A L L  SPECIAL 
W/WALL SPECIAL 
FLOOR SPECIAL 
LA BBENCH 
LABBENCH 
LABBENCH 
LA BBE NCH 
LA EaENCH 
LABaENCH 
LABJENCH 
LABBENCH 
LA BaENCH 
LA BB ENCH 
LABBENCH 
LABdENCH 
LA BBENCH 
LA BBEN CH 
LABBENCH 
LABBENCH 
L A  5aENCH 
LA BBENCH 
LA 99ENCH 
LABBENZH 
LA 63ENCH 
LA BBENCH 
LABBENZH 
LA PSENCH 
LABBENCH 
LA eBENSH 
LA B9ENCH 
LA BBENCH 
LASBENCH 
LABdENCH 
LABBENCH 
LA BBE NCH 
LABBENCH 
LA GBENCH 
HOODEND 
HOODEND 
HOODEND 
HDODENO 
H00D/l 
HOOD/ l  

A 3  
WDT 

WST 
KT 
KE 
K Y  
K F  
K f  

nDf 

wii 
w12 
W T ~  

no i 
Wt4 

WD2 
W03 
W34 
wIi 
w12 

n14 
HI 3 

T O 1  
102 
T 33 
f 0 4  
WT 1 
ETZ 
E l 3  
E T 4  
E D 1  
ED2 
ED3 
E D 4  
E 04 
E I 1  
EI2 
E13 
E14  
NT 
NB 
ST 
5 9  
N 
s 

009 
0 

o G 8  
016 

9 2  
017 
0 4 6  
rn 69 
.20 

0 
.ll 
014 
-17 
003 
14 
-06 
.17 

0 
- 0 6  

0 
0 

. 0 8  
0 
0 

003  
0 
0 
0 
0 

1.39 
0 
0 

o c a  

0 0 8  
0 
0 
0 

0 0 8  
0 
0 

0 24 
-13 

0 

DUP(a) 011 

0 11 
0 

. O &  
0 

- 6 5  
.21 
049 
0 9 4  
*19 
0 05 
. 0 8  
018 
~ 2 9  
0 13 
.13 
e06 
.23 
.02  
e 0 5  

0 
. 2 4  

0 
0 
0 

.04 
0 
0 
0 
0 

. 7 &  
0 

.ll 
0 

0 21 
001 

0 
0 
0 
0 
J 
0 

4 8 0  
0 
0 



G3-87 

. TABLE G3-8. (Continued) 

CRID ALPHA BETA 
30cn  SUSFACE LOCA T I CN (DPM/lOO C H 2 t  1OPfI/100 CN2 1 

31 
31 
01 
01 
Dl 
01 
01 
01 
0 1  
ill 
01 
01 
01 
0 1  
ill 
01 
J l  
01 
J l  
01 
01 
01 
ill 
01 
01 
01 
01 
J1 
01 
01 
01 
01 
01 
i l l  
32  
0 2  
0 2  
02 
0 2  
0 2  
0 2  
0 2  
0 2  
0 2  

T 
0 
01 
00 
co 
CI 
E 
N 
5 
T 
B 
CO 
CI 
01 
DO 
E 
N 
1 
a 
co 

01 
s 
E 
N 
5 
T 
0 
co 
Cf 
DO 
O f  
E 
P 1 
n 2 
0 1  
0 2  
A 1 
A 2  
0 1  
0 2  
A 1  
A t  

0 
0 
0 
0 

-16 
-13 

0 
0 
0 
0 
0 

03 
- 1 3  

0 
0 
0 
0 
0 
0 

. 0 3  
[i 
0 
0 

-03 
t 
0 

03 
0 
0 

0 11 
0 
0 
0 
0 

-13 
. 0 8  
.ll 

0 
0 

19 
0 
0 
0 
0 

0 
0 
0 

0 01 
.ll 
06 
0 
0 
0 
0 
0 
0 

.72 

.c1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

12 
0 
0 
0 
0 

- 0 s  
0 

. 3 3  
0 
0 
0 
0 
0 
li 
0 



G3-88 

TABLE G3-8. (Continued) 

G R I D  ALPHA 9 E f A  
20 on SURFACE LOCATION ( D P H / i O C  C H 2  I f D P W  100 C M 2 )  

0 2  
0 2  
0 2  
5 2  
0 2  
0 2  
0 2  
0 2  
0 3  
53 
03 
0 3  
03 
0 3  
0 3  
03 
0 3  
5 3  
03 
04 
3 4  
34 
0 4  
t4 
54 
04 
04 
0 4  
04 
3 4  
3 4  
04 
5 4  
04 
14 
0 5  
0 5  
05 
2 5  
05 
0 5  
05  
05 
55 

U/ UALL 
W/WALL 
S/WALL 
S/UALL 
S /YALL  
N/WhLL 
v /  WALL 
N/WALL 
FLOOR 
FLOOR 
C E I L I N G  
LE I L I N G  
EIWALL 
E/WPLL 
E/UALL 
W /  WALL 
W/WALL 
s/wALL 
N/WALL 
F L OOR 
F L  OOR 
FL  OOK 
F L  002 
C E I L I N G  
C E I L I Y t  
CE I L I N G  
C E I L I N G  
E / W l L L  
E/UPLL 
E/WALL 
L/WALL 
W /  WALL 
W/WiLL 
N/ WALL 
N/WALL 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
E/UALL 

A 1 .OB 
A 2  0 
a 1 0 3  
A 2  0 0 3  
A 3  0 
I 1 . 0 5  
A 2  C 
A 3 03 
h i  0 
c. 2 0 

- c .  1 0 
A 2  0 
A 1  0 

c 2 0 
A 1  0 
A 2  0 

- A 1  0 
A 1  .G5 
Ll 1 1.40 
A t  - . 0 5  

. t 3 1  -14 
B 2  0 
A 1  a 0 3  
A 2 .03 
J 1 0 
a 2  0 
A 1  0 
A 1  0 
A 2 0 
A t  0 
A 1  . c 3  
A 2  0 
k 1 0 
A 2 0 
A 1  *12 
A 2  1.60 
9 1  -10 
B 2  0 1 0  
A 1  0 
A 2  2 6  
9 1  0 0 7  
a 2  0 02 
A 1  0 0 2  

A 1 DUP(a) 0 

0 
0 
0 
IJ 

0 3  
0 
0 

0 2 9  
0 

. 1 7  
0 
0 

009 
0 
c 
0 
0 
0 
0 

. 5 9  
0 
0 
0 

. 0 9  
0 
0 
0 
0 
0 

.22 
a 0 1  

0 
0 

G3 
0 

019 
1 . 6 3  

. 3 2  
01 

. 0 5  
-63 

0 
.ll 

0 
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TABLE G3-8. (Continued) 

G R I D  ALPHA B E T A  
R O O M  SURF ACE LOC A T I ON (DPWiOO C M Z )  ( D P W l O O  CMz 1 

55 
05 
05  
0 5  
0 5  
05 
0 5  
05 
36 
06  
06 
06 
06 
0 6  
06 
06  
06 
56  
56 
56 
0 6  
0 6  
56 
36 
0 6  
06 
5 7  
0 7  
0 7  
0 7  
0 7  
57 

0 7  
0 7  
0 7  
3 7  
0 7  
37  
0 8  
0 8  
0 8  
0 8  
0 8  

0 7  

E I U A L L  
Y/  HALL 
W W A L L  
S/WALL 
S / w A t L  
# /W&LL 
N/WALL 
FLOOR 
FLOOR 
FLOOR 
FLO3R 
FLOOR 
C E I L I N G  
C E I L I N G  
C E I L I N G  
:E I L I  NG 
E / H A L L  
E I W A L L  
H / W A t L  
H /  HALL 
S / U A L L  

N/HALL 
N / H & L L  
Y / U A L L  
N/ M A L L  
FLOOR 
C E I L I N G  
E / U A L L  
U / U A L L  
S/WPLL 
N /  WALL 
LADOER 
LAODER 
LADDER 
LADDER 
LADDER 
LAODER 
LADDER 
F L OOR 
F L  OOR 
C E I L I N G  
C E I L I N G  
E/WALL 

s/wALL 

S P E C I A L  

RUNGS 
RUNGS 
RUNGS 
RUNGS 
RUNGS 
RUNGS 
RUN GS 

A 2  
A 2  
A 2  
A t  
A 2  
A 1  
A 2  
TW/STAN 
A 1 
A 2  
8 1  
B 2  
A 1 
A 2 
a 1  
B 2  
P 1 
B 1  
A 1 
A 2 
A 1 
A 2 
A 1 
A 2  
B 1 
e 2 
A 1 
A 1 
A 1  
A 1 
A 1 
A 1  
004 
0 0 8  
012 
016 
0 2 0  
024 
028 
A 1 
A 2  
A 1  
A 2 
A 1 

0 
15 

- 1 5  
02  
0 4  

- 2 0  
0 

1 - 5 5  
0 

19 
1 4  

-03 
0 
0 
0 
0 
0 
0 
0 

.03 
0 
0 
0 
0 
0 
0 

-63 
.03 

0 
0 

0 2 6  
-17 
- 0 3  
e l l  

.17 
2.12 

- 2 0  
.09 

0 
- 1 6  
- 0 8  
011 

0 
0 

05 
0 

.39 
03 
06 
2 6  

0 0 1  
1 . 9 5  

0 
1 6  

- 5 2  
0 
0 
0 

06 
0 
0 

. 2 2  
05 

G 
0 
0 .  
0 
0 
0 
0 

1.07 
0 

0 3  . 23 
e 3 2  
.42 
-18 
.t9 
1G 

1.22 
0 21 
. 4 7  
10 
21 
13 
.39 

0 
0 
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TO-LE G3-8. (Continued) 

i 

Y 

r 

7 

3 

~~ ~ ~ 

GRID ALPHA BETA 
so cn SURFACE LOCATION fDPMtl00 CM2) fDPM/lOO Cn2) 

J B  E/ U&LL A 2  0 0 0 1  
0 8  E/UALL B 1  .03 0 
0 8  EIWALL 0 2  - 0  - 0  
06  E/WALL 0 2  - 0 5  0 
38 W /  WALL A 1  0 0 
0 8  W/WALL A 2  0 0 
J8 S/WALL A 1  0 0 
0 8  S/WALL B 1  0 0 
0 8  N/ WALL A 1 0 3 

FLOOR A 1  . 2 ?  .lP 
09 F L 00% A 2  0 2 7  .10 
i l9 

09 F L  CO2. A 3  - 3 6  0 
09 F L 0% A 4  . 3 3  - 2 9  
09 F L  009 A 5 .33 . t 3  
09 FLOOR h 6 .14 - 2 6  
09 F L  002 e l  . t o  .13 
09 FLOOR 6 2  . 3 3  .44 
09 FLOOR B 3  .44 . 12 
t 9  F L OOR 0 4  .55 -30 
0 3  FL OOk - 5 5  -41 .23 
09 FLOO3 0 6  - 4 6  e 9 6  

t 1 - 1 6  . 0 5  
C 2 .49 m60 

59 F L  003 

c 3  0 5 8  m28 
0 9  FLOOR 
03 F L OOR 
39 FLOOR c 4  . S 2  . 1 8  
0 9  F L  002 i s  .kl - 2 5  
09 FLOOR C 6  e26 019 
03 FLOOR D l  m27 - 2 6  
09  FLOOR D 2 m22 .13 
09 FLOOR 0 3  0 16  0 
04 F L 002 b 4  . 3 3  0 
09 FLOOK D S  GS 0 
09 FLOOR 0 6  .i 7 .13 
39 FLOOR E l  .22 0 
J9 FLOOR € 2  0 0 8  0 
09 FLOOR E 3 - 3 0  . 1 3  
0 9  FLOOR E 4  -30 . 1 0  
09 FLOOR E S  .22 .25 
0 9  FL OOR € 6  . 20  .34 
09 CE X I N G  A 1  04 . 0 3  

09 CE I L  I N G  A 3 - 0 4  m14 
09 C E I L I N G  A 4  . t o  .51 

09 FLOOR 6 6 DUp(a) - 2 6  . 5 8  

09 C E I L I N G  A 2  0 . o e  
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TABLE G3-8 .  (Continued) 

i 

I 

G R I D  ALPVA BETA 
RO OH SURFACE L OC A TI ON t D P W 1 O O  CM*) t D P H / 1 0 3  C Y 2 )  

09 C E I L I N G  A 5  0 0 
09 C E I L I N G  A 6  - 0 2  0 
09 C E I L I N G  A 7 0 3 6  
09  C E I L I N G  B t  0 07 . 0 3  
09 CE I L  I N G  e z  012 0 
09 C E I L I N G  6 3  0 G 
09 C E I L I N G  E 4  e c 2  0 
09 CE I L I N 5  B 5  26 . 2 1  
09  C E I L I N G  B 6  0 0 
t 9  CE I L I Y G  b 7  0 0 
09 C E I L I N G  C l  0 2  s o 9  
09 C E I L I N G  - c  2 0 0 7  .03 
09 C E I L I N G  c 3  . G2 . 0 3  
09 C E I L I N G  c 4  * C Z  . O l  
09  SE I L I N G  c 5  - 0  - 0  
09 C E I L I N G  C 6  - 0  - 0  
0 9  C E I L I N G  c 7  - 0  - 0  
09 C E I L I N G  D l  e t 4  e 0 6  
09 C E I L I N G  - 0  2 0 0 
09 C E I L I N G  0 3 . 5 5  1 . 6 6  

09 Z E I L I N G  0 5  - .15 2 2  
09 C E I L  I N t ' D  6 1.02 . 7 5  
09  C E I L I N G  t ?  0 0 
09 SE I L I N G  E 1 . 1 2  1 . 1 3  
09 Z E I L I N G  E Z  0 02 .a: 
09 C E I L I N G  E 3 0 0 9  
09 C E I L I N G  € 4  .02 0 
G9 C E I L I N G  E 5  0 0 
09 C E I L I N G  E 7  0 D 
G9 € / W A L L  A 1  01 0 0 
09 E / U A L L  P 1 0 0 
09 E/WALL A 2  0 c 
09 E/  WALL A 2  0 .23 
09  E / U 4 L L  A 3 0 0 
09 E I U A L L  A 3  0 G 
09 E / U A l L  A k  0 0 
0 3  E / U A L L  A 4  0 0 
09 E / w A L L  A 5  .02  I! 
0 9  E / U A L L  A 5  0 0 
09 E / U A L L  0 1  . 1 3  0 
09  E / U A L L  6 2  0 0 
09 E / U A L L  e 3  . 05  0 
09 E I U A L L  8 4  0 0 

09 CE XLI  NG 0 4  .02  . o a  
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I 
1 

TABLE G3-8. (Cont inued)  

, 

C R I O  ALPHA BETA 
9 0 c n  SURFACE L O C A T  I O N  l i ) P M / l 0 0  CM2b ( D P H / l O U  Cn2)  

19 E/ UALL B 5  0 05 0 
0 9  W /  WALL 0 1  G2 J 
39 U/UALL 8 2  .27 . 0 8  
09 W/WALL 8 3  0 0 
09 W/WALL B 4  0 8  0 
09 W/UALL 0 5  0 0 
0 9  S/UALL A 1  - 0 5  0 
J 9  S/WALL n 2  0 0 
09 S/WALL A 2  0 24 0 
0 9  S /WALL  A 4  0 .93 
09 S/WALL A 5  0 0 
09 SIUALL P 6 . 0 2  0 
a9 s / u a L L  A 7 0 0 
3 3  S/bJALL 0 1  0 0 
53 S/UALL 0 2  0 0 
0 3  :/WALL 0 2  . D 8  C 
09 s/  WLLL d 4  0 9 
59 S/hALL 0 s  .02  0 
09 S/UALL € 6  0 0 
09 S/WALL 9 7  0 0 
3 9  N/uaLL A 1  0 0 
54 k / h a L L  A t  .C2 . 01 
09 N/UALL b 2 DUP .10 . 4 2  
J9 V/UAlL L 3  - 2 3  .09 
04 Y/UALL L 4  0 0 
5 3  N/WALL t. 5 .02 05 
99 N/WALL A 6  0 0 
29 N / Y A L L  P 6 OUP .05 0 
J9 N/UALL A ? 0 0 
1 9  N/WALL a 1  05 0 
10 N /  WALL a 2  0 . 0 2  
G O  N/ WALL 6 3  0 0 
09 N/YALL 0 4  .c5 0 
3 9  N/UALL a 5  0 0 
0 9  N/WALL E 6  . 0 2  0 
09 N/ WALL 6 7  013 0 

09A W/WALL A 2  0 0 
0 SP W/WALL A 3 . C t  0 
09A W/WALL A 4  0 0 
03A W/WALL B l  0 0 
03A W/W4LL B 2  0 0 
03A W/WALL 0 3  0 0 2  0 
J9A W / W A L L  6 4  0 0 
J3A W /  UALL 8 5  0 0 
0 9 A  u/UALL SPECIAL nsa /3 - i  0 0 

09 N/YALL A 1 DUp(a) 0 0 

( a )  DUP = D u p l i c a t e .  
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TABLE G 3 9 .  RESULTS OF INSTRUMEhTAL SURVEYS CF BUILDING 404  

GRID ALPHA B E T P - G A W ~ -  
R O  C Y  SU2FACE LOC A 1 I ON I 3 P W l O O  CH 2 1  ( M I L L 1  R/Hci) 

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 

FLOOR 
FLOOR 
FLOO? 
F L  001 
FLOOR 
FLOOR 
FLOO? 
F L 005 
FLGOR 
N/WALL 
N/  kPLL 
N/.)ALL 
N ILALL 
N/dl\LL 
N/  hALL 
E/dCLL 
E/UALI  
M/dALL 
bl/dLiL 
S/A&LL 
S/C(ALL 
S/WALL 
S INALL 
S/dPLL 
S/W:LL 
S/WAiL 

1 
1 
1 
2 
2 
2 
3 
3 
3 
1 
1 
2 
2 
3 
3 
1 
2 
1 
2 
1 
1 
1 
2 
2 
2 
3 

1 
2 
3 
1 
2 
3 
1 
2 
3 
2 
3 
2 
3 
2 
3 
3 
3 
3 
3 
1 
2 
3 
1 
2 
3 
3 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

95.0 
95.0 
95.3 
95. c 
95.0 
95.3 
45.0 
95.0 
95.3 
95.0 
95.0 
95. 0 
95. il 
95.0 
95.0 
95. j 
95. il 
95.0 
5 5 . 0  
45.0 
95. J 
95.0 
95 .0  
35. J 
35.0 
95.3 

TABLE G 3 1 0 .  RESULTS OF SMEAR SURVEYS CF BUILDING 404 

GR I0 ALPHA 9ETA 
R O  C’l SURF ACE L O C A T I C N  ( D P W l O G  C M 2 )  (DP!I/lCO Cn21 

01 
01 
01 
01 
01 
01 
0 1  
01 

FLOOR 
FLOOR 
FLOOR 
E/WALL 
E IYALL 
W/WALL 
S/UALL 
N/WALL 

B Z  
C 3 
c 3  
B 2  
0 2  
D 2  
U l  
B t  

0 . 2 4  . c5 . 2 1  

a - 2 6  
2.92 6 @  

0 65 
- 0 3  14 

0 0 

OUP (a) 0 .17 

(a) DUP = Dupl ica te .  
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TABLE G3-11. RESULTS OF INSTRUMENTAL SURVEYS OF BUILDING 405 

-- 
W I D  ALPHA BETA-GA?IMP 

i o o r  SUIFLCE LOCAT I O N  (DPH/lOC C H 2 )  ( H I L L 1  R/H?) 

- 1  
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
7 

7 
- - 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

F L  GO? 
F LOO? 
F L C O R  
F L C O 3  
F L 005 
F L COR 
N/WALL 
N /  hALL 
E/rlCLL 
€/WALL 
EIWCLL 
W/WALL 
wI/WALL 
W/VJLLL 
S/UALL 
S/WPLL 
F L OO? 
FLGOS 
F L J O ?  
F L 002 
F L 005 
F L 09)5 

F L C O 3  
F L 001 
F L O O F  
N / ~ L L L  

E IJCLL  
E i w a L L  
c /HALL 
E/UALL 
E/dALL 
U/rlALL 
W/WPLL 
n/dLLL 
W/.~ALL 
S/WALL 
S / d L i L  
F L 0 0 5  
F L 0 0 3  
F L 002 
F L  001 
FLOOR 
F L O O i  
N/WGLL 
Y/dALL 
N/ hALL 
€/WALL 
E/UCLL 
E/VJALL 
W/W;LL 
W/WLLL 
w/waLL 
S/WLLL 
S/UALL 
S/HALL 

F L CO3 

N/hALL 

1 
1 
1 
2 
2 
2 
1 
2 
1 
2 
3 
1 
2 
3 
1 
2 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
1 
2 
1 
2 
3 
4 
5 
1 
2 
4 
5 
1 
2 
1 
1 
1 
2 
2 
2 
1 
2 
3 
I 
2 
3 
1 
2 
3 
1 
2 
3 

1 
2 
3 
1 
2 
3 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
2 
3 
4 
5 
1 
2 
3 
(r 

5 
2 
2 
1 
3 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
2 
3 
1 
2 
3 
2 
2 
2 
1 
1 
1 
1 
1 
1 
2 
2 
2 

4 - 

< 95.0 
c 95.3 

95.0 
c 95.J 
< 95.0 
c 95.3 
< 95.0 
c 95.0 
< 55.0 
c 95.5 
c 95.0 

95.J 
c 95.0 
< 35.0 

95.0 
< 95.5 
< 95.5 
< 55.0 
c 95.J 
< 45.5 
< 55.0 
c 95.0 
.f 95.0 
< 95.6 
< 95.0 
< 95.0 
< 95.0 
c 95.0 
< 95.0 
< 95.0 
c 95.0 
< 95.0 
< 35.0 

55.3 
c 35.0 
< 95.3 
-f 95.0 
< 95.0 

95.0 
c 95.0 
< 95.3 
< 35.0 
c 95.0 
c 95.0 
c 35.0 
< 95.0 

95.0 
95.5 

c 95.0 
c 95.0 
c 95.0 
< 95.0 
c 95.3 
< 95.3 

35.0 
< 95.0 
< 55.0 

c .us  
< . a 5  
< . 0 5  
< . a 5  
< .a5 
< . 0 5  
c . a 5  
< . 0 5  
< . 0 5  
c . 0 5  
c .05 
< . 0 5  

. 0 5  
c .05 
< .05 
c - 0 5  
< . 0 5  

. 0 5  
< . 0 5  

.35 
< .05 
c .!I5 
< .05 
c .35 
c .05 
c .05 

.05 
< . 0 5  
c .05 
c . 0 5  
< .05 
< .05 
< . 0 5  

. 0 5  
< .05 
c .05 
< . 0 5  
c .35 
< . 0 5  
< .a5 
< . 0 5  
< . a 5  
c . 0 5  
< . 0 5  
c . 0 5  
< .05 
< .05 
< .35 
< . 0 5  
c .05 

. 0 5  
c . 0 5  
e .05 
c . 0 5  

. 0 5  
< . ' J5  
< .05 
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TABLE G312. RESULTS OF SMEAR SURVEYS OF BUILDING 405 

01 F i  COS 6 2  0 0 0 1  
01 CEIL ING A 1  0 0 

01 HIWALL 0 1  0 C 
01 S / r l A L L  6 2  0 0 2  0 
0 1  N/WALL A 1  0 0 
01 Y / W A L L  A 2  0 0 
J l  N I W A L L  0 2  0 0 
01 N f  WALL SPECIAL SINK 0 0 
01 F/WALL SPECIAL DUCT .02 0 
JZ F L  COR 001 - 2 6  .18 
02 FLOO2 A 1  0 19 0 
0 2  F L OOR B 2  .19 0 
0 2  FL 002 0 3  e l 3  - 2 6  
0 2  FLOOI? C l  0 0 
0 2  FLOOR c 2  0 0 8  C 
0 2  F i  OOR D t  0 0 3  0 
0 2  F L OOF. 0 3  0 05 0 
0 2  FLO92. E l  0 0 
5 2  F L 092 E 3 - 1 3  0 
02 €/WALL 1 . 2  0 3 
0 2  €/WALL a t  0 0 
0 2  E/WALL 0 4  0 0 
J 2  E / h a L L  0 5  .03  1 
c 2  u/ WALL h 3 0 C 
2 2  U/WALL B 5  0 0 8  0 

a 2  W/WALL a b  0 11 0 
J2 H/UALL 0 5  0 0 
0 2  S/ HALL 6 1  0 0 
0 2  SIUPLL 0 2  -03 0 
0 2  s /  U l b L  0 3  0 0 
0 2  S/W4LL c 1  0 0 
0 2  S/WALL c z  0 0 
02 S/UALL C 2  0 0 
52 Y/YALL 0 1  0 0 
0 2  N/UALL 9 2  .c3 0 
0 2  N/ HALL B 3  0 0 
0 2  N/UALL C l  0 0 
02 YIHALL c 2  0 0 
2 2  E/W4LL SPECIAL LEDGE 0 0 
0 3  FLOOR A 1  * 0 2  1.12 
0 3  FLOOR A 1 0 .73 
3 3  FL OOR A 2  0 .95 

0 1  E/W&LL A i  0 . a i  

52  W / W A L i  B Z  0 34 . u a  
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TABLE G3-12. (Continued) 

.- .. .  

.. - 

CRIO ALPHA BETA 
ROOM SURFACt  LOCATION (DPWlOG C H 2 )  (DPr ( / iO0  C H 2 )  

0 3  
0 3  
0 3  
03  
0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
0 3  
03  
03  
0 3  
0 3  
0 3  
03  
0 3  
0 3  
53  
0 3  
0 3  
03  
53  
03  
0 3  
0 3  
0 3  
0 3  

FLOOR 
FLOOR I 

FLOOR 
FLOOR 
F L OOR 
C E I L I N G  
C E I L I N G  
E/UALL 
E/ WALL 
i / M A L L  
E/UOLL 
E/WALL 
W/WALL 
HIWALL 
W/WALL 
W/WALL 
U/UALL 
S/ WALL 
C/WALL 
:/WALL 
SIWALL 
S /  WALL 
SIWALL 
N/UALL 
N/WALL 
Y /  WALL 
N/UALL 
N/WALL 
N/WALL 

8 
C 
C 
D 
O 
B 
c 
A 
A 
A 
0 
0 
A 
A 
5 
0 
6 
d 
6 

C 
C 
C 
I 
0 

C 
C 
C 

a 

a 

2 
1 
3 
1 
2 2 oup(a> 

2 
1 
2 
3 
1 
4 
2 
3 
1 
3 
4 
1 
2 
3 
2 
3 
4 
2 
1 
3 
1 
2 
3 

5 3  E/WALL S P E C I L L  ~ A S E / E D  

0 
0 

C4 
0 6 8  
0 02 
04 
G,2 
0 

0 1 0  
0 

e G 2  
0 
0 
0 
0 
0 
0 
0 
0 

.02 
0 
0 
0 

.02 

.a4 
0 

. 0 7  
0 

. 1 7  

. 0 2  

041 
l o  0 5  

0 7 1  
1 . 5 P  

- 5 8  
0 

eb8 
0 
0 
0 
0 
0 

.53 

. 2 3  

. 2 s  

. 1 5  

. 3 2  
0 
0 

.51 
0 
ti 

.44 
0 

-0' 
0 - 1 8  
0 

. 0 3  

. i r  

(a) DUP = Duplicate. 

. .'. 

? 
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FIGURE G3-7. DIAGRAM OF BUILDING 405A (Cell Room Annex) ) 
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TABLE G3-13. RESULTS OF INSTRUMENTAL SURVEYS OF BUILDING 405A 

CR I0 PLPHA BETA-GAMMA 
R O O Y  SURFACE LOtATIDH (DP.1/100 C Y 2  J ( B I L L 1  R/H?)  

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

FLOOR 
FLOOR 
FLOO2 
FLOOR 
HIWALL 
E/WALL 
E/WBLL 
E / J A i L  
E I d A L L  
E/HLLL 
E/;IALL 
Y/UALL 
W/UALL 
U/UALL 
W/VICLL 
SIWALL 
S/UALL 
S/uALL 
S/WALL 

1 
1 
2 
2 
1 
1 
1 
2 
2 
3 
3 
1 
1 
2 
2 
1 
1 
2 
2 

1 
2 
1 
2 
1 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 

475.2 
190.1 

< 95.0 
190.1 
142- 6 
142.6 

1425.6 
3 6 0 . 2  

14co. 8 
190.1 
950.4 
142.6 
950.4 
285.1 

1425. 6 
1 9 0 0 . 8  

5 7 0 . 2  
953.4 
265.1 

TABLE G3-14. RESULTS OF SMEAR SURVEYS FROM BUILDING 405A 

G R I D  ALPHA BETA 
ROCM SURFACE LOCA T I ON (OPWlOO C $ )  (DPM/100 CH2b 

01 FLOOR A 1  0 . 17 
0 1  FLOOR A 2  0 0 
0 1  FLOOR a 1  0 0 5  . 1 2  
01 FLOOR B 2  - 0 2  .ll . 
0 1  CEIL ING A 2  - 2 1  .59 
0 1  CEIL ING B l  . c 5  - 0 6  
0 1  CEIL ING 6 2  05 0 
01 E/UALL A 2  015 0 2 2  
01 E/WALL A 3 .10 . 2 0  
0 1  E/UALL B 2  .02 . 0 7  
a 1  €/WALL B 3  0 0 0 2  
01 HIWALL A 1  . c 2  . 1 4  
01 W/UALL A 2  045 -42 
0 1  S/UALL A 1 05 -14 
01 S/WALL A 2 0 0 7  . 3 2  
0 1  S/WALL B l  02  . 2 2  
0 1  S /UA iL  B Z  0 0 
01 MIWALL A 1 . t 7  .09 
0 1  N/WALL A 2 . 07 012 

a 1  024 . 02 
0 G 

0 1  MIWALL 
01 NIWALL 6 2  - 5 
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TABLE G3-15. RESULTS OF INSTRUMENTAL SURVFIS OF BUILDING 406 

S R I 3  ALPHA BETA-GAMHr\ 
9ocq SttRFACE L3CA T I DN ( D P l / l O O  :MZ) ( H I L L 1  R/HR) 

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 
2 
2 
2 
2 
: 
2 
2 
2 
2 
2 

F L O O R  
F L O O R  
FLOOR 
FLOOR 
'LOCR 
FLOOR 
F L O O R  
F L O O R  
Z E I L I N G  
Z E I L I N G  
C E I L I N G  
S E I L  I N G  
Z E I L I N G  
S E I L I N G  
N l Y A L L  
H I Y A L L  
H l W A L L  
N/WALL 
N/WALL 
N / Y A L L  
N/YALL 
Y I W P L L  
E/WALL 
E f  WALL 
E l W A L L  
E/WALL 
WlWALL 
W l Y A L L  
YfWALL 
Y l W A L L  
S I W A L L  
S l W A L L  
S I U A L L  
5 /WALL 
S I U A L L  
J /WALL 
FLOOR 
FLOOR 
FLOOR 
F L O O R  
F L O O R  
FLOOR 
C E I L I N G  
C E I L I N G  
Z E I L I N ;  
S E I L I N G  

1 
1 
1 
1 
2 
2 
2 
2 
1 
1 
1 
2 
2 
2 
1 
1 
1 
1 
2 
2 
2 
2 
1 
1 
2 
2 
1 
1 
2 
2 
1 
1 
1 
2 
2 
2 
1 
1 
1 
2 
2 
2 
1 
I 
1 
2 

1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
1 
2 
3 
1 
2 
3 
c 
1 
2 
3 
b 
1 
2 
1 
2 
I 
2 
1 
2 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 

a 95.0 
c 95 .0  
c 95.0 

95.0 
9 5 . 0  
95 .0  

c 95.C 
95.0 

c 95.0 
9 5 . 0  

r. 95.0 
c 95 .0  
c 95 .0  
c 9 5 . 0  

95.0 
c 9 5 . 0  

9 5 . 0  
c 9 5 . 0  
c 9 5 . 0  
e 95.0 
< 9 5 . 0  

9 5 . 0  
c 95 .0  
c 95 .0  

95 .0  
c 95.0 

9 5 . 0  
c 9 5 . 0  

95.0 
< 9 5 . 0  
c 95 .0  
c 9 5 . 0  
r. 95 .0  
< 9 5 . 0  

95.0 
c 9 5 . 0  
c 95.0 

95.0 
c 95 .0  
c 9 5 . c  
c 9 5 . 0  
c 9 5 . 0  
< 9 5 . 0  
c 9 5 . 0  
c 9 5 . 0  

r. 9 5 . 0  

0 5  
0 5  
05 
05 
05 

005 
05 

s 05 
05 

- 0 5  
05 . 05 

- 0 5  
0 5  
05 . cs 
05  
05 

m05 
0 t 5  
0 05 . 05 

05 . c s  
rn 05 . 0s . 05 
e 0 5  
.05 

05 
- 0 5  

05 
05 . c5 

- 0 5  . 
005  

05 
0 5  
05 

.05 
05 . t 5  
0 5  
05 
05 
t 5  
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TABLE G3-15. (Continued) 

Z R I 3  ALPHA BETA-GAMMA 
SOCM S'JRFACE L OCdT L ON 1DP7/100 CH2) ( H I L L 1  R/HRl 

2 C E  11 I N t  2 2  * 95.0 05 
2 C E I L I N G  2 3  * 95.0 0 5  
2 NIWALL 1 1  95.0 05 
2 NIWALL 1 2  c 95 .0  mcs 
2 N/YALL 1 3  c 95 .0  05 
2 N/YCLL 2 1  < 9 5 . 0  0 5  
2 N/YPLL 2 2  r. 9 5 . 0  05 
2 NIWALL 2 3  c 95 .0  05 
2 EIWALL 1 1  c 95.0 05 
2 €/WALL 1 2  r. 95 .0  05 
2 s/wpLL I 1  95 .0  0 5  
2 SIWALL 1 2  r. 95 .0  05 
2 SIWALL 1 3  c 95 .0  05 
2 SlWALL 7 1  95 .0  05 
2 S/WbLL 2 2  r. 95 .0  0 5  
2 . SIWALL 2 3  c 95 .0  m C 5  

-. - 
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TABLE G316. RESULTS OF SMEAR SURVEYS OF BUILDING 406 

GRID ALPHA @ETA 
( O P ! l / l O O  CH') (DPl l / lOO R O O M  SURFACE LOCATICN 

noms nEo 
nooos F E O  
YOOOS HE0 
YOOOSHED 

01 
01 
01 
31 
01 
01 
0 1  
0 1  
01 
01 
01 
0 1  
0 1  
01 
01 
0 1  
J1 
0 1  
0 1  
01 
G1 
0 1  
01 
01 
01 
01 
0 1  
01 
01 
0 1  
01 
01 
0 1  
01 
01 
01 
0 1  
01 
01 
0 1  

FLOOR 
F L  OOR 
FLOOR 
F L O O R  
FLOOR 
F L O O R  
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FL  OOR 
FLOOR 
FL  COR 
FLOOR 
CEIL ING 
CEIL ING 
CE I L I  NG 
CE I L I Y G  
C E  I L IN ;  
CE I L I V G  
C E  I L I N G  
CE I L  ING 
CEIL ING 
E/UALL 
E/uALL 
E/WALL 
E/WALL 
E/WALL 
W/WALL 
W/WCLL 
k/UALL 
W/WALL 
W/WALL 
Y/WALL 
W/WALL 
S/UALL 
S/  HAL L 
S/WALL 
S/WALL 
S/WALL 
S/WALL 
S/WALL 
SIWALL 
S/WALL 

SPEGIJL 0 0 1  
SPECIAL 0 0 2  
SPE C I  PL 0 0 3  
SPECIAL 0 0 3  

A 1  
A 2 
A 3 
6 1 
B Z  
E 3  
G 1  
C l  
c z  
c 3  
A 1 
A t  
A 3  
D 1 
a 2  
6 3 
C 1 
c 2 
C 3 
A 1 
A 2 
A 3  
b 1 
I3 3 
A 1 
A 2 
P 2 
A 3 

0 2 
e 3 
A 1  
A 1  
A 2 
A 2 
& 3 
A 3 
6 1  
9 2  
R 3 

e i  

.is 
0 
0 

oup(a) 0 
05 
05 

. c 7  
0 
0 . 0 2  

.03 
DUP 0 

.12 
0 

. 02  
0 
0 
0 
t 
0 

.10 

. @ I  
0 
0 
0 

.E3 
0 
0 

. 02  
* t 3  

DUP 0 
0 
0 

t 2  
0 
0 

09 . 03 
G6 

.03 
0 
0 
0 

. 0 2  

.48 
0 

09 
. 0 9  
0 1 2  
. l l  
. 9 4  
.04 

. 0 7  
0 
0 
0 
0 . Ok 

.02 

.02  
0 

01 
0 

.09 
0 
C 
0 
0 
0 
0 
0 
0 
0 

.Oh 
t 

.01 
06 
0 6  
0 
0 
0 
0 
0 
C 
0 

.01 
0 

.or 
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TABLE G3-16. (Continued) 

GRID ALPHA 9 E l A  
R O O M  SURFACE LOCATICN ( D P M / l O G  Cn'2) (DPM/lOO CM') 

0 1  N/ WALL A 1  0 3  0 
01 N/WALL A 2  0 0 
01 N/YALL A 3  0 0 
01 N/YALL 0 1  0 09 0 
0 1  H/ WALL 8 2  .12 0 
0 1  N/WALL B 3  0 0 
0 2  FLOOR A 1  05 0 
02 FLOOR t 2  0 0 2  1 5  
02 FLOOR A 3  0 0 2  0 
0 2  F L OOR 0 1  0 2  2 5  
0 2  FLOOR 0 2  0 0 O t  
02 FLOOR 0 3  0 01 
02 FLOOR c 1  0 7 2  1 7  
0 2  FLOOR c 2  03 21 
0 2  FL ooa c 3  012 0 
02 CE I L I N G  A 1  0 06 
02 CE I L  ING A 2  0 0 02 
02 C E I L I N G  A 3  0 e l k  
02 CE I L  I N5 0 1  0 b 02 
02 C E I L I N G  0 2  1 3  0 7  
02 C E I L I N G  6 3  0 .09 
0 2  C E I L I N G  c 1  G 0 6  
02 CEZLING c 2  0 . 0 6  
0 2  C E I L I N G  c 3  02 .ti 
92  EIWALL A 1 0 .19 
5 2  E/ WALL c 2  0 0 
02 E/HALL t. 3 009 0 
0 2  N/WALL a i  0 12 0 
02  N/YALL A 2  -03 0 
0 2  N/WALL A 3  0 0 
02 N/HALL SPECIAL 0ENCH 0 c3  0 

--- 

(a )  DUP = D u p l i c a t e .  
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ROOM #01 

DOME SHAPED CEILING = 1 1  '1 " HIGH AT CENTER 

I 
- N -  F I G U R E  G 3 - 9 .  D I A G F W f  OF B U I L D I N G  407 
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TABLE G3-17. RESULTS OF INSTRUMENTAL SURVEYS OF BUILDING 407 

GRID ALPHA B E T b - G A M H A  
RO C Y  S U R F A C E  LOC A T  I ON ( D W / l O O  C H n l  tMXLL1 R / H R )  

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 
i 
f. 
1 
1 

F L O O R  
F L O O R  
F L O O R  
F L O C R  
F L O O R  
F L O O R  
F L O O R  
FLOOR 
F L O O R  
FLOOR 
F L O O R  
C E  11 1% 
C E I L I N G  
C I I L I N G  
C E I L I N G  
C E I L I N G  
: Z I L I N S  
Z E  I L  I N G  
Z E I L  ING 
: E X L I N G  
Z E I L  I N G  
Z E I L I N G  
: E I L I N S  
2 5  I L  IN; 
Z E I  L I N G  
Z 2 I L  IN5 
: / W A L L  
: / W A L L  
E I W A L L  
: / W A L L  
E I U A L L  
W I W A L L  
Y l Y A L L  
W / W A L L  
W / W A L L  
W l W P L L  
M I W A L L  

1 
1 
1 
1 
2 
2 
2 
3 
3 
3 
3 
i 
1 
1 
1 
1 
z 
2 
2 
z 
2 
3 
3 
3 
3 
3 
1 
1 
z 
z 
3 
1 
1 
z 
z 
z 
3 

1 
z 
3 
4 
2 
3 
4 
1 
2 
5 
4 
1 
t 
3 
4 
5 
1 
z 
5 
4 
5 
I 
z 
3 
4 
5 
1 
2 
1 
z 
1 
1 
z 
1 
1 
2 
1 

< 95.0 
r. 95.0 

955.4 
< 95.0 
< 95.0 
< 95.0 

190 1 
c 95.0 
< 95 .0  
< 95.0 

19c.  i 
< 95 .0  
< 95.0 
< 95.0 
e 95 .0  
< 95 .0  

760.3 
r. 95 .0  
< 95.0 
< 95.0 
r. 95 .0  
< 9S.t  
< 95 .0  
r. 95 .0  
< 95.0 
< 95 .0  
r. 95 .0  
e 9 5 . 0  
< 95 .0  

950.4 
2 8 5 . 1  

r. 95 .0  
570 .2  

< 95 .0  
< 95.0 
r. 95 .0  
r. 95.6 

1 

05 . 95 
rn 05 
rn 05 . c5 
rn 05 

05 
- 0 5  

05 
05 

rn 0 5  
05  
G5 . 05 

0 c5 
05 

rn 05 
C S  
05 . 05 

.05 
05 . 05 

~ 0 5  
05  . 05 
05 

0 0 5  
05 

rn 05 
t 5  
05 
05 

0t5 
rn 0 5  

05 . 05 
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TABLE G3-18. RESULTS OF SMEAR SUSVEYS OF BUILDING 407 

G R I D  ALPHA SETA 
ZOOM SURFACE L O C A T I O N  (DPfI /100 C g  t f D P H / l O O  C M 2 )  

0 1  
01 
01 
0 1  
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
91 
01 
01 
a1 
01 
01 
01 
01 
01 
01 
01 
01 
01 
0 1  
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
f L O O R  
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I  NG 
C E I L I N G  
C E I L I N G  
C E I  L I  kG 
C E I L I  NG 
C E I L I N G  
C E I L I N G  
C E I L I  hG 
C E I L I N G  
C E I  L I  NG 
C E I L I N G  
C E I L I  k t  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
E/WALL 
E/WALL 
E / U A L L  
E/WALL 
E / W A L L  
€ / W A L L  
W/WALL 
M/WALL 
W/WALL 
W/WAlL  
MYWALL 
W W A L L  

A 
A 
A 
A 
B 
8 
B 
9 
c 
C 
C 
c 
A 
A 
I5 

A 
9 
B 
6 
6 
C 
C 
C 
C 
0 
0 
D 
C 
E 
E 
E 
E 
A 
A 
A 
B 
B 
B 
A 
A 
A 
B 
B 
B 

1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
1 
z 
3 
1 
2 
3 
1 
2 
3 

0 0 1  
09 
0 

0 1 0  
0 0 1  
0 0 7  
0 09 
03 

0 
0 0 7  
- 0 1  

0 
026 
.43 
0 0 8  

1.19 
e 0 6  
-03 

0 
03 
0 

O D 8  
06 
05 

.o 8 
09 
12 
0 

0 2 9  
-36 
15 
05 

- 0 6  
0 

-23 
0 

.19 
29 
.58 
0 4 3  
038  
-24 
03 

036 

04 
0 
0 

m56 
0 
0 

0 0 8  
0 
0 
0 
0 
G 

. 2 0  

. 5 3  

. 0 2  

.73 

.or 
C 
0 
0 
0 
0 

.01 

.Ol 
07 

.ll 

.il 
0 

26 
0 39 
-13 
13 
0 

0 0 8  
e30 

0 
32 
2 4  

~ 6 9  
0 4 5  
-41 
31 

.04 
0 i c  
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TABLE G 3 1 9 .  RESULTS OF INSTRUMENTAL SURVEYS OF B U I L D I N G  416(a) 

-- - 
GQID ALPHII BE T I - G  AMMA 

R O  cr SORFACE L OC A T 1  ON tDPV/ lOO CM2) ( H I L L 1  R / H R )  

FLOOR 
'LOOR 
ZEI LING 
Z E I L I N ;  
N / Y A L L  
E I Y A L L  
EtWALL 
WlWALL 
U/UALL 
S I Y A L L  

1 1  
1 2  
1 1  
I t  
1 1  
1 1  
2 1  
1 1  
2 1  
1 :  

c 95.0 
< 95.0 
c 9 5 . 0  
< 9 5 . 6  
c 95 .0  
c 95.0 

9 5 . 0  
c 95 .0  
e 9 5 . 0  
c 9 5 . 0  

0 0 5  
05 

005 
0 5  
05 
05 
05 
05 

~ 0 5  
05 

( a )  There i s  no cor responding  f i g u r e  for Bui ld ing  416, the 
Guardhouse-a one-room b u i l d i n g  10 ft x 12 f t .  

TABLE G3-20. RESULTS OF SMEAR SURVEYS OF BUILDING 416 

GRID ALPHA B E T 4  
33Cr  SURF hC E LOCP T I ON (DPM/lOO CM2) 1DPM/100 CM'J 

00 FLOOR A 1 007 - 0 7  
00 FLOOR A 1 . 02  . 0 2  
00 FLOOR A 2  0 0 0 3  
00 FLOOR 5 1  . O t  - 0 7  
03 FLOOR 6 1  0 .lS 
G O  FLOOR 0 2  0 0 
00 C E I L I H G  A 1  0 0 4  0 
0 0  C E I L I N G  A 2  0 0 1  . 0 3  
3 0  C E I L I N G  B l  . G O  0 
0 0  C E I L I N G  8 2  0 - 0 3  
0 0  E/WALL A 1  0 0 
0 0  €/WALL A 2  Gl . 0 1  
00 n / n A L L  A 1 0 . 0 3  
0 0  LI/WALL A 2  C7 . 0 2  
0 0  W/WALL A 2  . 2 8  . 6 0  
0 0  S/UALL I 1 . 05 .02 
0 0  S/WAL L A 2 . c 2  . 0 4  
o c  N/UALL I 1 . 0 2  . 0 2  
00 N/UALL P 1 . 02  0 0 7  
00 N/WALL A 2 0 4  . 0 5  
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TABLE G3-21. RESULTS OF INSTRUMENTAL SURVEYS OF BUILDING 423 

c.1 
i l  
5 1  
0 1  
0 1  
t l  
a: 
3 1  
0 1  
C 1  
C1 
J 1  
C; 
01 
0 1  
0: 
0 1  
3 1  
3 1  
0; 
C i  
c 1  

0 1  
c 1  
c 1  
C i  
I 1  
3 1  
G l  
2 ;  
2 1  
2 ;  
3 1  
0: 
2 1  
3 1  
3 1  
J 1  
3 1  
0: 
0 1  
0 1  
2 1  
C l  
0 1  

I .  c -  

FLOOF 
FLOOR 
FLOOR 
FLOO? 
FLOOF 
FLOO3 
FLOOF. 
FLOOR 
FLOOF. 
FLOOS 
F L 0 3 2  
F L  005 
FL OOk 
FLOOF 
FLOOF 
FLOOF 
F L 0 3 F  
FL O O k  
FLOOC 
C L O O i  
FLOOk 
FLOOq 
FLOOF, 
FL0C)E 
FLOOF 
FLOOk 
FL ODc 
F L OOL. 
FL OD? 
FL3OF 
FL’JOS 
FL OOG 
FL 039  
FLOOC 
FLOOr? 
FLOOR 
f LOOK 
FL O O @  
FL O9E 
FL03s: 
FL O O P  
FLOOk 
FLOOF. 
FLOOF 
FLOOh 
F LOO F 

1 1  
1 2  
1 3  
1 4  
1 5  
1 6  
1 7  
1 8  
: 9  
1 13 
1 11 
1 12 
1 13 
1 1 4  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  
2 7  
2 e  
2 9  
2 10 
2 11 
2 12 
2 1 3  
2 1 4  
3 1  
3 2  
3 3  
3 4  
3 5  
3 6  
3 7  
3 8  
3 9  
3 1 0  
3 11 
3 1 2  
3 1 3  
3 l b  
4 1  
4 2  
4 3  
4 4  

19G.l 
c 95.c 
c 95.0 

95.0 
c 95.0 

152.1 
c 95.0 
c 95.0 

95.0 
95.0 

c 95.0 
95.G 

152.1 
195. 1 

95.0 
c 95.0 
.f 95.0 
c 95.0 
c 95.0 
142.6 

c 95.0 
e 95.0 
c 95.0 
c 95.0 
c 95.0 

95.0 
c 95.0 

95.0 
c 95.0 
c 95.0 
c 95.0 
c 95.0 
e 95.0 
c 95.0 
c 95.0 
< 95.0 
c 95.0 
c 95.0 
c 95.0 
c 95.0 

95.0 
c 95.0 

95.0 
c 95.0 
c 95.0 
c 95.0 

0 5  
05 

- 0 5  
.05 
.35 
.?5  
.05 . C5 
.05 
.05 

G5 . c5 
.35 
.05 

05 
.a5 . c5 
.05 
.35 
.05  
.05 . c5 
.J5 
- 0 5  
505 
.55 ’ 

.c5 . c5 

. 5 5  

.1?5 

.c5 

.05 

. 0 5  
05 

.05 
- 0 5  
0 0 5  
.05 
.05 
.55 
.05 
.05 
8 05 
.05 
0 0 5  
. t 5  
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TABLE G3-21. (Continued) 

G R I D  ALPHA BET A-CAVt4h 
P O C *  SU2FACE LOC A T I ON ( D P W l J I !  C q 2 )  t H I L L I  R I M )  

0 1  
0 1  
01 
01 
01 
01 
01 
0 1  
0 1  
01 
0 1  
0 1  
0 1  
0 1  
01 
0 1  
0 1  
3 1  
0 1  
0 1  
0 1  
3 1  
0 1  
0 1  
01 
0 1  
0 1  
0 1  
0 1  
0 1  
9 1  
01 
01 
0 1  
0 1  
0 1  
0 1  
01 
0 1  
0 1  
J 1  
01 
0 1  
0 1  
0 1  
01 

FLOOE 
FLOOK 
FLOOP 
FL OOK 
FL 009 
FLOO? 
F L 3 0 R  
FLOOF 
FLOOK ‘ 
FLOOR 
FLOOF, 
FLOOr 
FLOO2 
FLOJR 
FLOOF 
FL 006. 
FLOOP 
FLOOh 
FL OOF. 
FL OOc 
FLOO? 
FL 002 
FLOOk 
FLOOS 
FLO3X 
FLOO’ 
F L o o q  
FLOO3 
FLOOF 
FLOOS 
FLOOk 
FLOO? 
FLOOR 
F L 0 0 9  
F L 0 3 2  
FLOOQ 
F L  004 
FL OO? 
N/YA LL 
N/YALL 
N/WALL 
N/WALL 
N/WLLL 
N/YALL 
E/dALL 
E/WALL 

4 5  
4 6  
4 7  
4 6  
4 9  
4 1 0  
4 11 
4 1 2  
4 1 3  
4 1 4  
5 1  
5 2  
5 3  
5 4  
5 5  
5 6  
5 7  
5 6  
5 5  
5 i t  
5 11 
5 1 2  
5 1 3  
5 14  
6 1  
6 2  
6 3  
6 4  
6 5  
6 6  
6 7  
6 e  
6 9  
6 lG 
6 11 
6 1 2  
6 1 3  
6 1 4  
1 1  
2 1  
3 1  
4 1  
5 1  
6 1  
1 1  
1 2  

< 95.0 
< 95.0 
= 95.0 
< 95.0 
c 95.0 
< 95.0 
= 95.0 
= 95.0 
= 95.0 
< 95.0 
= 95.0 
< 95.0 
< 95.0 
< 95.0 
= 95.0 
< 95.0 
< 95.c 
< 55.0 
< 95.0 
< 95.0 
< 95.0 
< 95.0 
< 95.0 
< 95.0 
142.6 
152.1 

< 95.0 
285.1 

< 95.0 
< 95.0 
142.6 

= 95.0 
95.0 

< 95.0 
< 95.0 
< 95.0 
< 95.0 
171.1 
475.2 
475.2 
475.2 
475.2 
475.2 

< 95.0 
171.1 
950.4 

0 5  
e05 

05 
1 0  

m05 . c5 
.05 

05 
. t o  

1 0  
05 
15  
25  
3 0  

.05 

.05 

.G5 
- 1 5  
.10 
. l a  
.05 . c5 
.10 
. 1 0  
.10  

15 
030 
.50 
.30 
-40 
.15 
. t o  
- 1 5  
.lO 
.05 
.05 
. l o  
.10 
.05 
- 0 5  

35 
05 
05 
05 

.05 
- 0 5  

i 

I 
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TABLE G3-21. (Continued) 

i 
', 

i 

GRX D ALPHA aETA-GAqvc 
90 CE SUQFACE L OCA f I O N  (.3PM/lOO C Y 2  1 ( Y I L L I  R / H i )  

c 1  
0 1  
0 1  
c 1  
0 1  
G I  
3 1  
G l  
3 1  
6 1  
0 1  
9 1  
2 1  
C 1  
0 1  
C l  
5 ;  
c 1  
3 1  
;1 
01 
C 1  
0: 

3 1  
5 1  
5 i  
3 1  
7: 
0: 
0 1  

5 1  
01 
c 1  
c 1  
c 1  
0: 
C: 
5 1  
5: 
t l  
5 1  
C i  
J i  
3 1  

.). 
* A  

n * 
I. 

2 
2 
3 
3 
4 
4 
5 
5 
5 
5 
7 
7 
e 
e 
4 
9 

If 
1c 
11 
11 
12 
12 
12 
13 
14 
14 
15 
15 
1 
1 
2 
2 
3 
3 
f4 

4 
S 
5 
6 
6 
7 
7 
0 
b 
3 
9 

1 
2 
1 
2 \  
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 

2 
1 
2 
1 
z 
1 
2 
1 
2 
1 
2 

A 

95.0 
190.1 
1 9 0 . 1  
475.2 

< 95.0 
285.1 

< 95.0 
199.1 
95.0 
19J. 1 
135.1 
193.1 

' 575.2 
114.0 

< 95.0 
190.1 
494.2 

< 95.C 
475.2 

< 95.0 
< 95.t 
< 95.0 

19J1 1 
475. 2 
1 9 J . l  

= 95.0 
285.1 

< 95.0 
= 95.0 
142.6 
142.6 

< 95.0 
< 95.0 
< 95.0 
133.1 
114.0 
19J.l 

< 95.0 
< 95.0 
152.1 
190.1 

< 95.0 
< 95.0 
< 95.0 
< 95.0 

285.1 

. 0 5  
8 05 
- 0 5  
040 
s G5 

5 0  . C5 
. 3 3  
8 05 
0 40 
.30 

6 0  
10 . G5 
05 

. l o  
0 2 0  
.30 
. 2 3  
05 

. 2 0  . J5 

. 2 0  

.35 

. Z J  

.05 

. 2 0  . J5 
0 0 5  
- 0 5  
. 5 5  
. 0 5  
.05 
- 0 5  
.05 
.15 
0 25 
G5 

. 0 5  

. 0 5  

.05 

.05 

.15 

.05 

.05 

.05 
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TABLE G3-21. (Continued) 

GRID ALPHA BETA-GAYHL 
10 OM SUSFCCF LOCPTION ( 9 P W l O O  C$ 1 ( I I L L I  R / H ? )  

0 1  
0 1  
0 1  
01 
0 1  
0 1  
0 1  
ill 
0 1  
0 1  
01 
J 1  
0 1  
G l  
0 1  
G 1  
0 1  
0 1  
G l  
0 1  
0 3  
0 1  
LG/OFFX;€ 
L G / O F F I I  E 
L G/OFFI,E 
L G/OFcI.E 
L G/OFFI;E 
L G / C F F I ~ E  
L G/CFFI:E 
L G / O F F I t E  
L G/OFFIZE 
L G /  CFFIZ E 
LG/CFFI, 'E 
L G/CFFI:E 
L G/CFFI,E 
LG/OFFI,E 
L G I O F F I Z E  
L G/OFFI,E 
L G / W F I C E  
S ti/OFFI,E 
S '4/CFFI:E 
SY/OFFI:E 
5 H / C F f I : E  
S M / C F f I r E  
S H/OFFICE 
S n / O F F I  C E 
S f l / G F F I i E  

S/UALL 
S/MALC 
S/WALL 
S/WALL 
S/WALL 
S/WALL 
N/CE I L  NC 
N I C E  I L  NG 
Y/CE I L  N5 
N I C E  I L  NG 
N/CE I L N G  
N/CE :L N; 
N / S E  I L  Y G  
N/.:E I L  YG 
S / C E  I L  NS 
S/CE ILN; 
S/CE I L  NS 
S I Z E  I L K S  
S / G E  IL YG 
3/CE I L  N; 
L I C E  I L N G  
S/CE ILhG 
C E I L I N G  
:F IL ING 
N/ HALL 

E/WALL 
. i /*ALL 
W/dALL 
W/WALL 
S I N A L L  
E/ OU T 
E / O U i  
E /  3U 1 
ROOF 
R03F 
ROOF 
ROOF 
RO9F 

N / M i L L  
E/MALL 
E/WCLL 
W/dA L L  
U/UALL 
S/UALL 
S/OU T 

E/U*LL 

C E I L ~ N G  

1 1  
2 1  
3 1  
4 1  
5 1  
6 1  
1 1  
2 1  
2 2  
3 1  
3 2  
r , l  
5 1  
5 2  
1 1  
2 1  
2 2  
3 1  
3 2  
4 1  
b 2  
5 1  
1 1  
1 z  
1 1  
1 1  
2 1  
1 1  
2 1  
3 1  
: 1  
1 1  
2 1  
3 1  
1 1  
1 2  
1 3  
1 4  
1 5  
: 1  
1 1  
1 1  
2 1  
1 1  
2 1  
1 1  
1 1  

332.6 
332.6 
332.6 
142.6  
l i b .  0 

= 95.0 
= 95.c 

332.6 
1 9 J . l  
285.1 
l L 2 . 6  

< 95.0 
< 95.0 

95.0 
1 4 2 . 6  
2 3 7 . 6  

< 95.0 
c 95.0 
< 95.0 
142.6 

95.0 
142.6  

< 95.0 
< 95.0 
142.6 
193.1 

< 95.0 
< 95.0 

95.0 
380.2 

< 95.0 
< 95.0 
< 55.0 
< 95.t 

142.6  
1 3 3 . 1  
1 9 0 . 1  

= 9 5 . 0  
< 95.G 
< 95.0 
< 95.0 
< 95.0 
< 95.0 
< 95.0 
< 95.0 
= 95.0 
< 95.0 

. or . '28 
0 5  

.05 
05 . s 5  

.05 

.05 

.20  
0 5 0  
.05 
. 0 5  
.05 . cs 
. c 5  
. c5  . c 5  
. 2 0  
.05 
. t 5  
.05 

. c 5  

. 0 5  

. 2 5  
e 0 5  
. 0 5  . G5 
.05 
. . ! 5  
. c 5  
. ? 5  
.!15 
.05 

1.53 
-05 
. c5  

0 5  
. @ 5  
. 05  
.05 . I 5  

t 5  
. 0 5  
. 0 5  
. c5  
.05 

.or  
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TABLE G 3 - 2 2 .  R E S U L T S  OF SMEAR SURVEYS OF B U I L D I N G  4 2 3  

G R I D  ALPHA 9EfA 
RO Of l  SUQFACE LOCATIW ( D P W l O O  C n 2 b  ( D P M / 1 0 0  C + l  

01 FLOOR A 1  015 0 16 
01 FLOOR A 2  - 0 5  . 13  

5 1  FLOOR A 3  0 0 5  
01 FLOOR A 4  05 0 1 0  
01 FL  OOR A S  05 0 4  
0 1  FLOOR A 6  0 0 4  
01 FLOOR B l  026 .26 
01 FLOOR 0 2  029  3 3  
01 FLOOR 0 3  05 04 
01 FLOOR 0 4  . 0 2  0 is 
01 FLOO2 t i 5  0 0 1  0 02 

01 FLOOR C 1 I N I C C  I Y A C C  
01 FLOOR c 2 .09 14 
0 1  FLOOR C 3 0 0 1  a 1 7  
01 FL 002 C 4 0 .13 
01 FLOOR C 5 0 0 
01 FLOOR C 6 . C l  0 
01 FLOOR L 1 . 4 0  0 8 7  
01 FL  OOi i  0 2  .09 . 1 8  
01 FLOOR D 3  .10 .09 
01 FLOOR 0 4  a t 8  07 
01 FLOOR 0 5  003  0 
01 FLOOR D 6  0 0 8  15 
01 FLOOX E 1 .06 .LO 
01 FLOOR E 2 02 - 0 3  
01 F~O0 i i .  E 3 .08  .10 
01 FLOOR E 4 09 0 2 1  
0 1  FL  00s E 5 0 02 .03 
01 FLOW. E 6 66 . 0 2  
01 FLOOR F 1 I N A C C  I N A C C  
01 FLOOR F Z  0 3 0  3 4  
01 FL  002 F 3  001 l G  
01 FLOOR F 4  003  07 
01 FLOOR F S  0 .OS 
0 1  FLOOR F 6 a2 . c4  
01 FLOOR G l  0 2 0  06 
01 FLOOR G 2  .DS .04 
01 FLOOR G 3 08  0 
01 FLOOR G 4  0 . 0 7  
01 FLOOR G 5  . I9 . 0 8  
01 F L  OOR G 6  03 0 6  
01 FLOOR G 6 OUP 03 . 0 8  

01 FL OOR A 2 DUP(a) 009 0 1 8  

01 FLOOR a 6  - 0 5  01 

(a> DUP = D u p l i c a t e .  
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TABLE G 3 - 2 2 .  (Continued) 

GRID A L P H A  B€TA 
R O C M  S U R F A C E  L O C A  I I ON (3PW100 CM2B ( D P W l O O  C H 2 )  

01 
01 
01 
01 
0 1  
31 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
0 1  
01 
01 
0 1  
0 1  
01 
01 
01 
01 
01 
01 
01 
01 
01 
ill 
01 
31 
01 
01 
01 
01 
01 
01 
01 
01 
01 

F L O O R  
F L O O R  
FL OOR 
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
FL OOR 
F L O O R  
FL OOR 
F L O O R  
F L OOR 
F L O O R  
F L O O R  
F L OOR 
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
FL OOR 
F L OOR 
F L O O R  
F L O O R  
F L O O R  
F L O O R  
FL COR 
F L O O R  
f L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
FL 002 
FL DOE 
F L OOR 
F L O O R  
F L O O R  
F L O O R  

n 
n 
n 
H 
H 
I4 
I 
I 
I 
I 
I 
I 
I 
J 
J 
J 
J 
J 
J 
K 
K 
K 
I< 
K 
K 
L 
L 
L 
L 
L 
L 
L 
M 
n 
n 
M 
n 
n 
N 
N 
N 
N 
N 
N 

1 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 

6 
1 
2 
3 
4 
5 
6 
1 
2 
3 
4 
5 
6 
1 
z 
3 
4 
4 DUP 
5 
6 
1 
2 
3 
4 
5 
6 
1 
2 
3 
3 DUP 
4 
5 

5 oup(a) 

- 2 0  
05 
C6 

0 
03  
15 
15 

.it 
0 12 

05 
01 
09 

. 0 8  
017 
.10 
003 
o G 8  

0 
02 
09 

.c9 
S O 6  
.09  
05 
C8 
1 2  

. a 2  
I. 0 2  

0 
.Ol 
. 0 2  
.ll 
e l 2  
o t 5  
.13 

0 
0 

.oa 
0 0 8  

06 
-17 
- 2 0  
. 0 3  

02 

0 15  
e l 3  

0 3  
. 0 9  
0 O b  
0 l b  

2 6  
. o a  

15 
.ll 
14 

0 0 5  
0 5  
19 

.ll 

.Ob 

. o z  
05 

. 0 5  
- 0 7  
. 0 9  

0 6  
1 2  
0 

. 0 5  

.ll 
m 0 5  
0 11 

1 2  
. 0 7  
. 0 7  
0 I& 
19 

.15 
2 8  

0 0 1  
.OB 

0 
0 1 5  
. 0 5  
0 22 

1 5  
0 
0 
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TABLE G3-22. (Cont inued)  

G R I D  A L P H A  B E T A  
' R O O H  SURFACE L O C A T I O N  ( D P M / l O O  CM21 ( D P H / l O O  C M z )  

01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
0 1  
01 
01 
01 
01 
0 1  
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
J1 
01 
01 

F L  OOR 
F L O O R  
f L OOR 
F L O O R  
FLOOR 
F L O O R  
F L O O R  
FLOOR 
C E I L I N G  
C E  I L I Y G  
C E  l L I N G  
C E I L I Y G  
CE I L I Y G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E i L I N G  
C E I L I N G  
C E I L I N G  
C E  I L I  N G  
C E I L I Y G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E  I L I N S  
C E I L I N G  
t E  I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
S E I L I N G  
C E I L I N G  
C E I L I N G  
L E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  

N 
0 
0 
0 
0 
0 
0 
0 
A 
A 
E 
A 
A 
A 
& 
8 
6 
e 
6 
e 

e 
B 
c. 
c 
c 
c 
C 
C 
C 
C 
D 
D 
0 
0 
C 
D 
D 
C 
E 
E 
E 
E 
E 

e 

3 
4 
5 
6 
1 
2 
3 
4 
5 
6 
7 
1 
2 
3 
4 
4 
5 
6 
7 
1 
2 
3 
4 
5 
5 OUP 
6 
7 
1 
2 
3 
3 DUP 
4 
5 
6 
7 
1 
2 
3 
4 
5 

6 0 0 8  
1 .G1 
2 a 05 
2 DUP(a) 01 0 

09 
0 

0 0 2  

n 1 ss i i Z (b)  
H I S S I N G  
H I S S I N G  
H I S S I N G ,  
H I S S I N G  

0 
0 

H I S S I N G  
H I S S I N G  
M I S S I N G  
H I S S I N G  
H I S S I N G  
H I S S I N G  

.Ol 
0 0 3  

HISS I N G  
H ISS I N G  
H I S S I N G  
M ISS I N G  
H I S S I N G  
HISSI N G  

0 0 3  
0 

H I S S I N G  
H I S S I N G  
H I S S I N G  
M I S S I N G  
H I S S I N G  
M I S S I N G  

0 
- 0 1  

H I S S I N G  
M I S S I N G  
M I S S I N G  
H I S S I  N G  
M I S S I N G  

0 
0 21 

06 
e l 4  
0 0 6  
.04 
. 0 8  
. l o  

H I S S I N G  
H I S S I N G  
MISS I N G  
M I S S I N G  
H I S S I N G  

-06 
0 0 7  

H I S S I N G  
HISSINC- 
M I S S I N G  
H I S S I N G  
H I S S I N G  
M I S S I N G  

0 6  
0 09 

M I S S I N G  
H I S S I N G  
H I S S I N G  
H I S S I N G  
M I S S I N G  
H I S S I N G  

11 
.06 

MISS I N G  
H I S S I N G  
MISS1 N G 
M I S S I N G  
M I S S I N G  
H I S S I N G  

0 4  
0s 

M I S S I N G  
HISS I N G  
M I S S I N G  
H I S S I N G  
H I S S I N G  

(b) Smears lost; instrument surveys used f o r  analyses; see Table 
G3-1. 
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TABLE G3-22. (Continued) 

J 

6 R I O  A L P H A  B E T A  
RO CM SURFACE L O C A T I O N  I O P M / l O O  C M 2 ,  ( O P H / l O O  C H z )  

0 1  
0 1  
01 
01 
01 
01 
0 1  
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
91 
9 1  
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
0 1  
0 1  
01 
01 
01 
01 
91 
01 
01 
01 
01 

C E I L I N G  
L E  I L I N G  
C E I L I N G  
C E  I L I N i  
C E I L I N G  
C E  I L I  Y G  
C E I L I N G  
C E  I L I N G  
C E  I L I N G  
C E  I L I Y G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E  I L I N C  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I V G  
C E I L I N G  
C E I L I N G  
3 E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
CE I L I N . 5  
C E I L I N G  
C E I L I N G  
C E  I L I N G  
L E I L I N G  
L E I L I N r J  
C E I L I N G  
C E i L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
3 E I L I N G  
C E I L I N G  

E 
E 
c 
F 
F 
F 
F 
F 
F 
G 
G 
G 
G 
G 
G 
G 
H 
n 
n 
H 
H 

H 
n 

n 
I 
I 
I 

I 
I 
I 
I 
J 
J 
J 
J 
J 
J 
J 
K 
K 
K 
K 
K 

- 
A 

6 
7 
1 
2 
3 
4 
5 
6 
7 
1 
2 
3 
4 
5 
6 
7 
1 
2 
2 
3 
4 
5 
6 
7 
1 
1 
2 
3 
4 
5 
6 
7 
1 
2 
3 
4 
5 
6 
7 
1 
2 
3 
4 
5 

03 
0 

M I S S I N G  
H I S S I N G  
M I S S I N G  
H I S S I N G  

0 
0 

H I S S I N G  
H I S S I N G  
M I S S I N G  
M I S S I N G  
H I S S I N G  

0 
- 0 6  

M I S S I N G  
H ISS I K G  

DUP(a) M I S S I N G  
M I S S I N G  
H I S S I N G  
MISSI N G  

0 0 3  
0 0 3  

M ISSI h G  
DUP H I S S I N G  

V I S S I N G  
M IS5 I N G  
M I S S I N G  
M I S S I N G  

.03 
- 0 6  

M I S S I N G  
H ISS I N G  
M I S S I N G  
M I S S I N G  

- 0 3  
011 
.14 

M I S S I N G  
HISS I NG 
H I S S I N G  
M I SS I N G  

0 

M I S S I N C ( ~ )  

1 4  
04 

M I S S I N G  
r I S S I N G  
W I S S I N G  
M I S S  I N G  
M I S S I N G  

0 0 5  
1 6  

M I S S I N G  
MISSI N G  
MISSI N G  
M I S S I N G  
HISS1 N G  

. 0 3  
0 

MISS I N  G 
M I S S I N G  
M I S S I N G  
M I S S I Y G  
H I S S I N G  
H I S S I N G  

. O l  
0 0 9  

M I S S I N G  
H I S S I N G  
M I S S I N G  
M I S S I N G  
H I S S I N G  
W I S I N G  

.ll 

.ll 
M I S S I N G  
M I S S I N G  
H I S S I N G  
M I S S I N G  

. 0 6  

.23 
0 5  

MISS I N G  
MISS I N G  
M I S S I N G  
MISS I N G 

0 
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TABLE G 3 2 2 .  (Continued) 

G R I D  A L P H A  B E T A  
R O O M  SURF ACE L OC A T I  ON t D P M / l O O  CW2) ( D P M / l O O  C &  1 

01 
01 
01 
01 
01 
0 1  
01 
01 
0 1  
01 
01 
01 
01 
0 1  
0 1  
01 
E l  
01 
01 
0 1  
31 
0 1  
0 1  
J1 
31 
3 1  
01 
01 
J l  
0 1  
01 
0 1  
S l  
0 1  
0'1 
0 1  
t l  
0 1  
31 
0 1  
01 
01 
0 1  
01 

C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E  I L I N C  
C E I L I N G  
L E I L I N G  
C E i L I N i  
C E I L I N G  
C E I L I N G  
t E  I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
CE I L I N G  
C E I L I N G  
C E  I L I V S  
C E  I L I N S  
C E I L I N G  
C E i L I  N 5 
C E I L I N G  
C E I L I N G  
C E I L I N G  
i E  I L l N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E  I L I Y G  
C E I L I N G  
i Z  I L I  V G  
E /  WALL 
€ / W A L L  
E / W & L L  
E / n A L L  
€ / H A L L  
E / W A L L  
E / W A L L  
CL/WALL 
: /WALL 
C / W A L L  
E / w A L L  
€ / H A L L  
E /  MALL 

K 6  
K 7 
L l  
L Z  
L 3  
L 4  
L 4 
L 5  
L 6  
h 7  
M i  
M Z  
- 3  
H 4 
H 5  
H 6 
n 7 
N 1 
N 2  
N 3 
N 4 
N 5 
N 6 
N 7 
0 1 
0 2  
0 3  
0 4  
0 5  
0 6 
0 7 
A 1 
A 1 
A 1 
E 2 
A 2  
A 3 
A 3 
A 4  
A 4 
A 5  
A 5  
A 6 
A 6 

0 

H I S S i % J )  
M I S S I N G  
H I S S I N G  
M I S S I N G  

DUP(a) M I S S I N G  
o G 6  
0 0 6  

O 
I4 ISS I N G  
M I S S I N G  
MISS I N G  
M I S S I N G  

03 
0 
0 

HISS I N  G 
M I S S I N G  
H IS'S I N G  
H I S S I N G  

-03 
-09 
0 0 3  

H I S S I N G  
H I S S I N G  
H I S S I N G  
H I S S I N G  

0 
. 0 3  
0 1 4  

DUP 0 
- 0 8  

DUP G6 
oup 0 

014 
DUP 0 

.li 
DUP .Ol 

035 
DUP 0 0 9  

29  
DUP 0 

014 

0 
0 5 7  

M I S S I N G  
H I S S I N G  
H I S S  I N  G 
M I S S I N G  
M I S S I N G  

0 
0 0 1  

0 
M I S S I N G  
MISS I N  G 
M I S S I N G  
MISS I N  G 

. 0 9  
0 

. 0 3  
H I S S I N G  
M I S S I N G  
M I S S I N G  
H I S S I N G  

.ll 
0 

- 0 6  
M I S S I N G  
M I S S I N G  
MISS I N G 
H I S S I N G  

0 
013 
024 

0 
. 0 5  

0 
.03 

0 
. 0 8  
0 1 2  
. 1 2  
-23 
. 3 2  
. 2 5  
.13 
011 
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G 3 1 2 3  

TABLE G3-22. (Continued) 

C R I D  ALPHA BETA 
R O C M  SURFACE LOCATION ( D P W 1 0 0  CH2 I (DPN/lOC CP? I 

01 E/WALL A 7 DUP(a) 0 . 2 2  
01 E/WALL A 7  09 0 02 
01 E/WALL A 8 DUP 0 05  
01 E/WALL A 8 DUP 0 35 
01 E/WALL A 8  0 6 6  e l  8 
01 E/WALL L 9 DUP 0 1 9  
01 E/WALL A 9  .23 .24 
01 E/WALL A 10 DUP 0 . 0 3  
01 E/UALL A 1 0  I N A C C  I N A C C  
J l  E/WALL A 11 DUP .45 1.23 
01 E/UALL P 11 0 24 . 0 9  
0 1  E/ WALL A 12 DUp 0 . 2 9  
01 E/UALL A 12 - 0 5  31 
01 E/WALL A 13 DUP 09 .25 
3 1  E/WALL A 13 0 . 1 4  
01 €/WALL A 14  DUP 0 .45 
3 1  E /  WALL A 1 4  0 1 4  .13 
01 :/WALL A 15 DUP 0 3  - 6 4  
a i  E/WALL A 15  e G 6  . 0 4  
01 E /  WALL A 16 0 .12 
01 i / HALL a i  0 0 
01 E/WALL a 2  0 .42 
0 1  E/WALL 5 3  0 0 
01 E /  WALL b 4  0 0 
01 E / WALL B 5  0 . 3 c  
01 E/UALL 6 6  0 1 7  .52 
0 1  ;/WALL b 7 0 . 0 8  
01 EIWALL b 8  *C6 .47 
0 1  E/UALL B 9  .01 .34 
0 1  E/WALL 0 10 0 0 
0 1  E/UALL 6 11 0 .24 
01 E /  WALL i) 12 0 .02 
01 E/UPLL B 1 3  C t 
0 1  €/WALL 0 14  03 29 
01 t/WALL 6 1 4  DUP 0 - 0 8  
01 E/WALL 6 1 5  0 0 19  
0 1  E/WALL B 1 6  0 . 2 2  
0 1  U/WALL P 1 0 0 5  .07 
0 1  W/WALL A 2 - 1 5  .27 
0 1  W/WALL A 3  s o 6  .2c 
0 1  w /  WALL A 4  026 - 2 4  
01 W/WALL A 5  012 .29 
0 1  Y/WALL A 6 .01 0 24 
0 1 W/WALL 4 7 0 . 2 5  



G 3 1 2 4  

TABLE G3-22. (Continued) 

I 

G R I D  ALPHA BETA 
SURFACE LOCATION (DPWlOO CH *I ( D P W l O O  C M 2 )  R O O M  

01 
01 
0 1  
01 
0 1  
01 
0 1  
01 
0 1  
01 
ill 
01 
0 1  
01 
01 
01 
31 
$1 
01 

91 
01 
01 
01 
01 
01 
01 
0 1  
0 1  
01 
01 
0 1  
01 
01 
01 
0 1  
01 
01 
01 
01 
0 1  
0 1  
0 1  
01 

0.1 

- 

W/WALL 
W/WALL 
WUALL 
Y/WALL 
HIWALL 
W/WALL 
W /  WALL 
W/WALL 
W/WALL 
Y/WALL 
U/WALL 
U/WALL 
W/WALL 
W/HALL 
W /  WAL L 
W/WALL 
U/HALL 
W/WALL 

S/WALL 
SIWALL 
S/WALL 
S/UALL 
S/WALL 
S/WALL 
S/UALL 
S/WALL 
S/WALL 
S/UALL 
S/UALL , 
S /  WALL 
S/ WALL 
SlUALL 
S/ WAL L 
S/WALL 
S/WALL 
S/WALL 
S/WALL 
S/WALL 
S/ WALL 
S/WALL 
S/WALL 
S/WALL 
S/ WALL 

w WALL 

A 
A 
A 
A 
A 
P 
A 
A 
B 
B 
6 
B 
B 
B 
B 
B 
9 
B 
6 
P 
P 
A 
A 
A 

A 
P 
A 
A 
h 
A 
A 
8 
B 

0 
B 

B 
B 
B 
B 
e 
6 

n 

a 

c 

8 
9 

1 0  
11 
12 
13 
14 
15 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 0  
1 
1 
2 
t 
3 
3 
4 
4 
4 
5 
5 
6 
6 
1 
1 
2 
2 
3 
3 
4 
4 
5 
5 
6 
6 

59 
043 

0 
023 
09 

0 
09 

0 
0 

029 
0 0 1  

0 
0 
0 
0 

- 0 6  
0 

0 2 0  

DUP 0 
.17 

OUP .23 
1 . 1 0  

DUP a 1 2  
- 6 6  

ou P 0 
0 5  

OUP 0 2  
DUP 0 

0 
OUP 0 

0 
CUP .G9 

16 
OUP . 0 9  

. 1 7  
DUP 09 

0 4 3  
OUP 0 

O D 8  
DUP 0 

0 11 
DUP 0 
OUP 09 

ouP(a)  0 

- 8 2  
.98  
0 19 
0 42 
.54 
0 3 7  
13 

013 
. 2 0  
- 4 0  

1.zc 
07 

.Zt 
D 

.39 
32 

. 0 2  . Z k  
61 

. 29  

.10 

. 6 2  
089 
0 0 8  
. 5 9  
. 0 2  

0 1  
0 

.03 
0 

.15 
0 

* l C  
14 

.03 
14 
62  

- 5 8  
.19 
.27 

0 
023 

0 
39 

i 
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TABLE G3-22. (Continued) 

G R I D  A L P H A  0 E f A  
R O O M  SURFACE L O C A T I O N  ~ D P W I D O  CM2 1 (DPM/lOO CP?)  

01 S / W A L L  6 6  .ll m17 

01 N /  W A L L  A 1 0 0 
01 N / W A L L  A 2 OUP 06 e13 
01 N / W A L L  A 2 .06 .o: 
01 N/ W A L L  A 3 D U P  G9 . 3 0  
01 H I H A L L  A 3  .02 0 
01 N /  W A L L  c 4 DUP 079 0 8 1  
01 N / W A L L  A 4  a 1 4  . 0 7  
01 N / Y A L L  A 5 DUP .34  .44 
91 N/ H A L L  A 5 . 0 5  .59 
01 N / W A L L  C. 6 DUP .c3 0 2 7  
0 1  N / Y A L L  A 6 0 5  - 3 6  
01 N / U A L L  B 3 DUP . O l  . t T  
0 1  N/ W A L L  6 3  .02 0 
01 N / W A L L  B 4 DUP 0 1 5  0 2 2  
01 N /  W A L L  € 4  0 0 
31 N I W A L L  B 5 DUP 0 0 
0 1  N / W A L L  9 5  G8 0 
01 N / U A L L  D 6 DUP 0 0 
01 N / W A L L  a 6  .31 
01 C E I L I N G  SOUTH P i  MISS;%) H I S S I N G  
01 C E I L I N G  SCUTH c 2 DUP M I S S I N G  H I S S I N G  
01 C E I L I N G  SOUTH c. 2 0 5  .@9 
01 C E I L I N ;  SOUTH f. 3 DUP H I S S I N G  M I S S I N G  
01 C E I L I N G  SOUTH A 3 DUP H l S S I N G  M I S S I N G  
0 1  C E I L I N G  SOUTI( a 3 017 .10 
01 C E I L I N G  SOUTH A 4 0 0 5  0 0 1  
01 C E  I L I N G  5 OUTH A 5 0 0 
01 C E I L I N G  SOUTH A 6  . 4 3  . 1 3  
01 C E  I L I N ;  SOUTH E 1 MISS I N G  H I S S I N G  
01 C E I L I N G  SOUTH b 2 H I S S I N G  MISS I N  G 
01 C E I L I N G  SOUTH B 2 H I S S I N G  " ! I S S I N G  
01 C E I L I N G  SOUTH 6 3  M I S S I N G  M I S S I N G  
0 1  C E I L I N G  SOUTH 6 3  M ISS I N G  H I S S I N G  
01 C E I L I N G  SOUTH 6 4 M I S S I N G  M I S S I N G  
01 C E I L I N G  SOUTH 6 5  M ISS I N G  MISS I N G  
01 C E I L I N G  SOUTH 6 5  M I S S I N G  M I S S I N G  
01 C E I L I N G  SOUTH 6 6  H I S S I N G  M I S S I N G  
91 C E I L I N G  SOUTH C 3 H I S S I N G  MISS I N  G 
01 C E I L I N G  SOUTH c 4  H I S S I N G  M I S S I N G  
01 C E I L I N G  NORTH A 1  001 . 3 2  
01 C E I L I N G  N 0 9 T H  A 2 0 . 19  
01 C E I L I N G  NORTH A 3 0 0 

01 N / W A L L  A 1 DUP(a) 0 0 10 
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TABLE G3-22. (Continued) 

i 

G R I D  ALPHA 9 E f A  
R O C M  SURF ACE LOCA T 1 ON (DPY/ l JO CM2) (DPY/ lOO Cd 1 

3 1  C E I L I N G  NOST4 
01 C E I L I N G  NORTH 
91 C E I L I N G  NORTH 
0 1  C E I L I N G  NORTH 

GRS/P IT(') CiA NDOW 
GRS/P IT  RANDOY 
GRS/P I T  SANDOV 
GRS/P I T  RANOOY 
GRS/P IT  5ANDOr 
G Z S / P I T  RANOOY 
GRS/P IT  3ANOO' l  
S W O F  F CE I L 3 N G  

SH/OF F C E I L I N G  
SM/OFF €/WALL 
S H / O f  F W/ WALL 
S W O F F  S/WALL 
SM/OFF N/WALL 
S'c/OF F 3OOF 
SH/OFF FOOF 
SH/OF F SOOF 
SM/ OF F E / U A L L  O U T S I f E  
SM/OF F :/WALL OIJTSIQE 
SM/OF F S/UALL OUTSIDE 

LGIOF F CE l L I N G  
L G / J F F  C E I L I V G  
LG/OF F CE I L  I N G  
LG/OFF C E I L I N G  
LG/OF F C E I L I N G  
LG/OFF €/WALL 
LG/OF F € /WALL 
LG/OF F W/WALL 
LGIOF F W /  WALL 
LG/OF F U/WALL 
LG/Of  F S / U A L t  
LG/OFF S/  WALL 
L t / O F F  N /wALL  
LG/OF F N/WALL 
L G I O F F  k0OF 
L G/OF F R O O F  
LG/OF F ROOF 
LG/OF F hOOF 
LG/OFF ROOF 

S W O F F ( ~ )  LE  ILING 

L G / O F F ( ~ )  CEILING 

B 
8 
B 
& 
001 
0 0 2  
003 
0 0 4  
005 
G O 6  
007  
k 
A 
P 
A 
& 
A 
b 
A 

& 
b 
A 
b 
.& 
A 
6 
B 
C 
C 
A 
t. 
A 
c 
A 
L 
A 
A 
A 
A 
A 

e 
C 

a 

a 

2 oup(a) 
3 
4 
5 

1 
1 CUP 
2 
2 
3 
1 
1 
1 
2 
2 DUP 
1 
2 
1 
I 
2 
1 
2 
1 
2 
2 
3 
1 
2 
3 
1 
2 
1 
2 
1 
2 
1 
2 
1 

0 
0 
0 
0 

oG3 
0 

0 39 
0 
0 
0 
0 
0 
0 
0 

.03 

. I 5  
0 

0 0 5  
- 0 5  
. 0 8  
. 1 2  
. 0 5  

0 3  
.23  

0 
0 

.15 
0 

09 
. G Z  
0 93 
- 4 3  
. C 8  
.09 
.18 
0 c 3  
- 3 2  
- 3 6  

0 6  
.ll 

- 1 7  
. 2 0  
.11 

. o e  

0 0 5  
0 
0 

. 0 8  

. 66  
0 

0 
C 
0 
0 

506 
. 0 4  
. 0 4  
. 0 3  
.40 

0 
012 
.10  
. 1 9  
. O B  

0 
.04 
.13 

0 
.04 . I 2  

G 
- 0 7  

0 
1-15 

. 3 5  
0 0 2  
0 1 5  
11 

0 03 
-18 
.23 
.17 
-61 
012 

1.09 
. 1 5  
.21 

. o a  

(c) GRS/PIT = Grease p i t .  

(d)  SM/OPF = S m a l l  o f f i c e .  

(e) LG/OFF = Large o f f i c e .  
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TABLE G3-22. (Continued) 

GRID ALPHA BET A 
R O O M  SURFACE L O C A T I  CN ( o P n / i o o  cw2 I ~ D P W I O O  cn2 J 

LG/(3F F ROOF c 2  - 0 6  0 4  
LGIOFF k/WALL OUTSIOE A t  * 0 9  1 4  
LG/OFF E/UALL OUTSIDE A 2  . 0 3  0 0 1  
LG/OFF E/HALL O U T S I D E  A 3  0 9  09  

- 

DUP = D u p l i c a t e .  

Smears l o s t ;  i n s t r u m e n t  surveys  used f o r  a n a l y s e s ;  see Table G 3 - 1 .  

GRS/PIT = Grease p i t .  

SM/OFF = Small  o f f i c e .  

LG/OFF = Large o f f i c e .  

i 

P 



W 

LL 
LL 

u 
0 

2 
0 
0 a 

I 

0 
m 
3 

b 
I4 
H 

E 
Fr 
0 
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TABLE G3-23. RESULTS OF INSTRUMENTAL SURVEYS OF BUILDING 430 

t i  
01 
c1 
0 1  
t i  
c1 
C l  
0 1  
2 :  
G l  
C 1 
0: 
C l  
0 1  
0 1  
0 1  
0: 
0: 
G I  
0: 
t i  
C l  
c 1  
01 
C l  
0 1  
C l  
0 1  
C: 
0 1 
0 1  
i l  
0 1  
C 1  
c 1  
c z  
0: 
3 1  
3 1  
3 1  
c 1  
C i  
01 
C ?  
G l  
:1 

C L O O ?  
Fi305 
C L 3 0 t  
= L CO' 
C L O C ?  
FLOOQ 
' LOO? 
CLOOQ 
C L O O ?  
C L C C ?  
C L O C ?  
F L O O 2  
F L OO? 
' LOG2 
' L O C ?  
EL002 

L OOT 
C L C @ >  
Z L C C ?  
' L C O ?  
' L O C ?  
C L C 3 5  
=LC10' 
FLG3? 
C L O O ?  
c L c o =  
' L 3 0 ?  
C L C O D  
F L C O ?  
' L O C ?  
FL309 
E L C O ?  
F L C C C  
=Lee? 
FLCCP 
=LOG? 
F LO@D 
=t CO? 
FLOOP 
C L O O Q  
C L C C ?  
C L O O ?  
C L C O ?  
F L  OO? 
FLCOQ 
F L  COQ 

1 1  
1 2  
: 3  
1 4  
1 5  
1 6  
I 7  
1 9  
: 9  
1 t o  
1 1: 
1 i 2  
? l  
2 2  
2 3  
2 4  
2 5  
2 6  
Z f  
2 5  
z 3  
z t o  
2 11 
z l? 
3 1  
3 2  
3 3  
3 4  
3 5  
3 6  
3 7  
3 R  
3 9  
3 I?  
3 11 
3 1 2  
4 1  
4 2  
4 3  
4 4  
4 5  
4 6  
4 7  
I0 
4 9  
4 :o 

9 5 . 0  
< 9 5 . t  
c 9 5 . 0  
c o 5 . c  
c 9 5 . 5  
c 95.0 

9 5 . 6  
c 95.c 

95 .b  
c 35 .0  
c 9 5 . 0  
c 95 .0  

9 5 . 2  
c 95 .c  
< 95 .0  
< 95 .0  

95.b 
< 95.C 
< 95.G 
C 95.t 
< 0 5 . 2  
c 95.G 
< 0 5 . c  
< 9 5 . c  
< 5 5 . 0  

3 5 . 0  
c 95.; 
< 05 .0  

2 7 7 . 6  
e 9 5 . J  
.f 0 5 . ;  
< q5.G 
< 0 5 . 0  
< 95.Q 
c 95 .6  
< 9 5 . t  
< 95 .0  
< 95.L 
< 95.G 
< 95.D 

9 5 . 0  
c 95.G 
4. 9 5 . 0  
< 95 .0  
< 95 .0  
< 9 5 . 0  

* c 3  
0 3  

a 03  
m63 

c 3  
.G3 

0 3  
a c 3  
.G3 
003 

0 3  
e c 3  
- 0 3  

c 3  . c 3  
.E.3 
* t 3  
. c 3  
e G 3  
. t 3  
e c 3  
.c3 
. @ 3  
0 c3  
.e3 
e c 3  
* 0 3  
. c 3  

1 . 2 0  
- 0 3  
. t 3  
0 0 3  
eC3 
.05 
.P5 

05 
* t S  
0 cs 

05 
0 05 
.c5 

0 5  . E5 
0 5  

.c5  
0 0 5  

c 
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TABLE G3-23. (Continued) 

91 
01 
C l  
01 
0 1  
0 1  
0 1  
0 1  
C l  
t i  
f l  
C l  
u 1  
01 
C l  
01 
G I  
C 1  
C i  
C i  
C: 
a; .. 1 U A  

C i  
c1 
01 
C 1  
0’ 
5 1  
0 1  
t i  
J i  
01 
0 1  
G1 
0 1  
01 

C: 
D l  
t i  
0 1  
C i  
0: 
J i  
0 1  

a 1  

F L OOP 
FLOO9 
C L O O ?  
FLOOR 
C L O O ?  
F L O O D  
c L OC? 
F L O O Q  
F L OC? 
F L O O ?  
F L O C ?  
C L O O ?  
’LOO? 
C L O O Q  
F L CO? 
C L O C ?  
F L O O ?  
F L O O ?  
FLOO.? 
F L Z O ?  
C L O O ?  
FLOO? 
F L C C ?  
C L O O Q  
F L O O ?  
C L O O P  
EL303  
C L C O Q  
F L O O ?  
F L O O ?  
F L O O ?  
F Lon? 
F L O O ?  
F L O O R  
F L O O ?  
C L O O Q  
= L O O ?  
= L O O Q  
F L O G ?  
C L O C R  
C L O C i  
= L O O ?  
F L O O ?  
C L O O ?  
C L O C Q  
F L 005 

4 11 
4 1 2  
5 2  
5 2  
5 3  
5 4  
5 5  
5 6  
5 7  
5 8  
5 9  
5 1 C  
5 11 
5 12 
6 1  
5 2  
6 ?  
6 4  
5 5  
6 6  
6 7  
6 3  
6 9  
6 1 0  
ti i l  
5 1 2  
7 1  
7 2  
7 3  
7 4  
7 5  
7 6  
7 7  
7 5  
7 9  
7 1 0  
7 11 
7 12 
8 1  
8 2  
9 3  
8 4  
3 5  
9 6  
8 7  
a a  

< 95.0 
< 9 5 . 0  
< 9 5 . 0  

95 .0  
< 95 .c  
c 95.G 
< 95.0 

9 5 . 9  
< 95.G 

2 8 5 . 1  
< 95.C 

95 .0  
95.G 

< 9 5 . c  
c 9 5 . 0  
< 95 .0  
< 95 .0  
< 95.6 
< 95 .c  
< 95 .0  
< 95.1) 

9 5 . t  
< 9 5 . c  
< 9 5 . 0  
c 9 5 . 2  
e 9 5 . 0  
< 95 .0  

95.3 
< 95.;  
< 95 .0  
c 95 .0  
< 95 .3  
c 95.: 
< 95.E 
< 95.c 

9 5 . 0  
< 95 .c  
< 95.G 
< 95 .c  
< 95 .0  
< 95.u 
= 95.0 
< 9 5 . 0  
< 95 .0  

95 .0  
< 95 .0  

05 . @ 5  
0 5  
05  

- 0 5  . c 5  
05 

.E5 
05  

1 . 0 0  
05 . c5 

- 0 3  
0 0 3  
0 0 3  . P3 
. c3  
01.3 . c 3  
. i  3 
03 

. t 3  

. t 3  

. C 3  
0 6 3  
. t 3  
e c 3  
.c3 . 0 3  
0e3 
0 0 3  
0 0 3  
0 0 3  
. c 3  
0 0 3  . CJ 
G3 

a t 3  
- 0 3  
. t 3  
003 
0c3 
e G 3  
e c 3  
e 0 3  
0 0 3  
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TABLE G3-23. (Continued) 

c 

C R I I )  ALPHA BETA-CAMHA 
9 C C Y  SUQFACE LOCAT ION t O P Y / l 0 0  C$) t t I f L L 1  R/HRt 

c1 
01 
P I  
0: 
G :  
01 
C 3  
0 1  
E l  
c'1 
C: 
01 
C l  
0 1  

O ?  
G l  
C l  
C l  
01 
:I 
0: 

u1 
C l  
0: 
t i  
01 
01 
G l  
111 
t l  
01 
J l  
0 1  
t l  
01 

a i  

a 1  

E l  
01 
C 1  
0 1  
C L  
0 1  
6 1  
01 
0: 

F L O W  
F L O O ?  
; L O O ?  
F L O C S  
C L O O ?  
F L O O ?  
F L OCC! 
FLOOR 
F L O G 9  
C L O O S  
C L O O '  
CLCb? 
FLOCS 
F L 3 C S  
F L C O ?  
F L Q O ?  
C L O O J  
C L O O C  
' L O O ?  
F L C O ;  
F L O C ?  
F L C O ?  
-'LO@' 
FLOOD 
Z L C O ?  
C L C C C  
F L O O P  
F L O O ?  
= L CO? 
' L O O ?  
C L C O ?  
' L O O 2  
=LoOD 
F L C C ?  
C L 9 0 ?  
FLOO? 
F L O C P  
F L O O ?  
F L Oc)? 
F L O C ?  
C L O O ?  

L CO? 
'L302 
'L30?  
C L O O D  
= L O O ?  

b 9  e 9 5 . @  
b 1 0  = 95.6 
8 11 = 95.: 
9 1 2  95.G 
3 %  9 5 . t  

9 3  9 5 . t  
9 b  * 95.G 
9 5  e 95 .0  
9 6  = 95.0 
9 7  = q s . 0  
9 9  .t 9 5 . 0  
9 9  95.C 
9 1 0  = 95.0  
9 :I = 9 5 . c  
9 I? = 95 .c  

19 1 9 5 . t  
10 2 < 95.G 
10 3 c 9 5 . 0  
1 0  ts .z 95.0 
1: 5 = 9 5 . 0  
1 0  < 95 .0  
10 7 c 9 5 . 0  
1G 9 = 9 5 . 0  
ic 9 = 95.c 
1: 10 < 95.0  
1; 11 = 9 5 . 3  
1 0  12 1 9 0 . 1  
1: 1 c 95.: 
1: 2 = 95 .9  
1: 3 9 5 . 0  
1: 4 = 9 5 . u  
li 5 = 95.0 
11 6 = 9 5 . 0  
11 7 = 9 5 . c  
11 0 9 5 . 9  
:1 3 95 .0  
11 l t  c 9 5 . 0  
il 11 = 9 5 . 0  
11 1 2  9 5 . c  
1 2  1 = 9 5 . 0  
1 2  2 = 9 5 . c  
1 2  3 = 9 5 . 0  
1 2  k 9 5 . t  
1 2  5 = 9 5 . 0  
12  6 = 9 5 0 0  

9 2  95. t  

~~ ~ 

0 0 3  
. c 3  
- 0 3  
. E 3  
. c 3  
.(13 
. c 3  
.t.3 
- 0 3  
. c 3  
. 0 3  
.G3 

0 3  
. t 3  
- 0 3  
0 0 3  
0 0 3  
m G 3  
- 0 3  
e c 3  
. c 3  
. c 3  
e t 3  
.13 
.C? 
. c 3  
03 

0 6 3  
. E 3  
.03 
0 3 3  
. c 3  
-13 
. 0 3  
.E3  
0 0 3  . c 3  
e B 3  
. c 3  

0 3  
. c 3  
- 0 3  
0 6 3  
. 0 3  
.G3 
aG3 
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TABLE G3-23. (Continued) 

0 1  
0 1  
0 1  
0 1  

0 1  
01 
C l  
0: 
Ci 
0 1  
0 1  
0 1  
0 1  
0 1  

o i  

P i  
0 %  
G l  
01 
el 
0 1  
61 
0 1  
C ?  
0 1  
0: 
0 1  
a 1  
01 
c1 
t i  
0: 
C; 
C: 
0 1  
L 1  
0 1  
C l  
01 
0 1  
0: 
0 1  
o i  
0 1  
0: 
01 

F L O O ?  
FLOOR 
F L O O P  
CLOOQ 
'LCC? 
FLOO? 
CLOOI? 
FLOOQ. 
FLOOQ 
F L C O ?  
C L O O Q  
=Loo? 
FLOOQ 
= t o 0 7  
FLOOQ 
F L O O ?  
FLOC? 
C L O i I ?  
f LOO? 
FLOO? 
CLOCS 

F L G O ?  
= L 009 
F L O O R  
C L O O ?  
CLOOS!  

LOOP 
F LOO? 
C L O O D  
FLOOD 
c LOO? 
F L O  09 
C L O O i  
FLCO? 

L OOQ 
'LOO:, 
FLOO? 
C L O O Q  
FLOO? 
' L O O 7  
F LOO2 
 COO? 
F L O O 0  
FLOO? 
EL OO? 

C L c n ?  

1 2  7 
12 6 
12 9 
12 LO 
12 it 
12 1 2  
1 3  1 
1 3  2 
1 3  3 
:3 r, 
1 3  5 
13 6 
1 3  ? 
1 3  9 
13 3 
1 3  10 
1' 11 
13 12 
l b  1 
14 2 
14 3 
?4 Ir 
14 S 
1 4  5 
1 4  7 
14 8 
1 4  9 
14 t'; 
1(. 11 
1 4  12 
15 1 
1 5  2 
1 5  3 
1 5  4 
15  5 
1 5  6 
15 7 
1 5  9 
1 5  9 
1 5  1 G  
1 5  11 
1 5  1 2  
1 6  1 
1 5  2 
15  3 
1 6  4 

< 95.0 
< 95.0 
< 95.3 
< 95.9 
192 b i 

c 95.G 
95.G 

< 95.c 
95.G 

< 95.3 
< 95.0 
< 95.c 

9 5 . 0  
< 9 5 . 0  
< 95.0 
< 95.0 
< 95.0 
c 95.c 

95.0 
< 95.c 
< 95.c 

9 5 . t  
< 95.0 
c q5.c 
< 95.c 
< 95.0 
c 45.0 

95.3 
< 95.0 
< 45.6 
< 95.c 

95.c 
95.0 

< 05.3 
< 95.0 
< 95.0 
< 95.0 
< 9 5 . t  

95.0 
i42.6 
190 0 1 

< 95 .0  
< 95.0 
* 95.0 
< q s . 0  
< 95.G 

.c3 

. t 3  
m G 3  
. 0 3  
* @ 3  
. 0 3  
. c 3  
e t 3  
. f 3  
. t 3  
* b 3  
. c 3  
.C3 
5c3 
- 0 3  

0 3  
.03 
. c 3  . c 3  
. c s  
m G 3  
C3 

- 0 3  
-03 
0 6 3  
a 0 3  

03 
a t 3  
. c 3  
. c 3  
rn 0 3  
. c 3  
0 0 3  

03  
- 0 3  
. c 3  
0 0 3  
e C 3  
- 0 3  
- 0 3  
. 0 3  
0 0 3  
*t13 
03 

- 0 3  

. a 3  
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TABLE G3-23. (Continued) 

tSIO ALPHA B E T C - G A M M ~  
LOCATION ( O P ~ / l O O  SM21 ( H I L L 1  R/HR) S C C M  SUQFACE 

c 1  
0 1  
01 
E.1 
01 
E l  
01 
01 
G I  
c: 
C l  
;1 
0 1  
C l  
@l 
2 ;  
C l  
3 1  
0: 
91 
0 1  
C 1  
5 1  
C l  
G‘, 
il 
C ’  
C 1  
0: 
5 1  
0: 
c :  
0: 
0: 
0 1  
d l  
0 1  
0 1  
01 
C 1  
0 1  
t i  
0 1  
l i  
0: 
0: 

F L O O ?  
FLOO? 
7 L C O ?  
FLOO? 
” L O O Q  
= L CO? 
FLOO? 
’LOO? 
F L O O >  
‘Loo= 
C L 3 C O  
C L C C ?  
F L O P ?  
CLOO’  
F L C C ?  

L 009 
CLOC’  
f L c32 
’LOCI? 
? L O O >  
C L 3 C ’  
=Loo? 
= L C 3 3  
C L O C ’  
f L O O 0  
fLC)O? 
’LOO? 
i OO? 

C L O C O  
=Loo? 
f L O O ?  
= L O G ’  
rI.03’ 
= L CO? 
C L O O Q  
c L C C ?  
C L 3 0 I  
‘ L C O ?  
C L O O ?  
-Lot? 
F L 000 
=La09 
C L O O ?  
;Leo? 

F L O C ?  
FLcns 

l b  5 
l b  6 
16 7 
16 9 
15 3 
16 t C  
16 11 
16 1 2  
17  1 

1 7  3 
1 7  
17 5 
17 6 
1 7  7 

1 7  3 
17  1 P  
1 7  11 
1 7  1 2  
1 9  1 
13 2 
1 9  3 
18  l s  

1 9  5 
? 9  5 
1 8  7 
1q 9 
1 9  9 
l b  l i  
1 9  11 
18 12 
1 9  1 
19 2 
19 3 
is  k 
19 5 
19 5 
1s 7 
i 3  8 
19 9 
19 1 0  
19 11 
19 1 2  
2c 1 
2G 2 

17  2 

17  s 

< 9 5 . 0  
< 95.0 
4. 9 5 . 0  
< 95 .0  
< 9 5 . 0  
< 9 5 . 0  
.f 95.0 
< 9 5 . 0  
8. 95 .0  
< 95.5 
< 9 5 . 0  
< 05.C 
e 95 .0  
< 9 5 . 5  
< 9 5 . 0  
.f 9 5 . f  
< 9 5 . 0  
* 95 .c  
< 9 5 . 0  
< 9 5 . 9  
< 9 5 . 0  
< 9 5 . c  
< 9 5 . 0  
< 9 5 . t  
* Q5.G 
< 9 5 . L  

9 5 . c  
e 9 5 . b  
= 9 5 . c  
< 9 5 . 3  
< 9 5 . t  
< 95 . :  
e 9 5 . t  
< 95.3 

9 5 . 0  
< 9 5 . 5  

9 5 . 0  
< 9 5 . 1  
< 9 5 . 0  
< 9 5 . L  
< 9 5 . 0  
< 9 5 . t  
< 9 5 . 0  
< 95 .c  
< 95 .0  
< 95 .0  

a t 3  
- 0 3  
.P3 
e03 
. c 3  
0 0 3  
.C3 
- 0 3  
. t 3  
. c 3  
- 0 3  
. c 3  
. 0 3  
0 0 3  
. c 3  

G3 . O J  
- 0 3  
. c 3  
. t 3  
e t 3  
. c 3  

0 3  . t 3  
. C ?  

0 3  
. c 3  
e 0 3  

t 3  
0 0 3  
. c 3  
. t 3  
.c3 . t 3  
.c3  
- 0 3  
.c3 
m03 
0c3 
. t 3  
. t 3  
. c 3  
e c 3  
G3 

. c 3  
0 0 3  
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TABLE G3-23. (Continued) 

e 

G R I D  A L o W A  BETd - G A M M t  
R O C ’ I  S U R F A C E  L O C A T I O N  (Dpr/ loo  en2 1 ( M I L L 1  R/HR) 

0 1  
0 1  
0 1  
0 1  
01 
0: 
01 
0 1  
01 
0 1  
01 
01 
01 
0 1  
01 
C l  
01 
G1 
01 
G: 
01 
c 1  
01 
C l  
0: 
c :  
01 
P i  
01 
0 1  
01 
01 
01 
t i  
01 
01 
01 
01 
01 
01 
0 1  
e l  
01 
01 
01 
01 

‘LOOR 
FL30P 
C L O O R  
F L O O R  
F L O O P  
F L O O 2  
FLCi )?  
F L O O S  
c L O O P  
F L O O ?  
F L O O R  
’L CO? 
C L O O Q  
C L O O ?  
F L C O I ?  
C L C C ?  
= L GO? 
F L  009 
=Loo:, 
F L O O Q  
F L O O ?  
CLOC? 
f L O O ?  
’LOO? 
CLOC‘ I  
= L CO’ 
F L O O ?  
C L C O Q  
:Lot; 
F L 005 
F L O C Q  
=Loo? 
C L O G ?  
F L O O G  
EL 009 

L OC? 
FL002 
F L O O ?  
;Loo? 
FL 0 C Q  
F L O O Q  
F L  OOF 
C L O O ?  
F L O C Q  
F L C O E i  
F L O O R  

20 3 
2a 4 
20 5 
22 6 
2c 7 
2 t  8 
20 9 
20 1 0  
20 11 
t o  1 2  
2: 1 
2: 2 
21 3 
ti  4 
2 1  5 
21 5 
21 7 
21 9 
21 3 
21 :I! 
21 11 
2i ? Z  
2i 1 
22 ? 
22 3 
2 2  4 
2 2  5 
22  5 
22 7 
22 3 
22 9 
22 1 G  
22 11 
22 I2 
23 1 
23 2 
2 3  3 
2 3  4 
2 3  5 
2 3  6 
23 7 
t? 8 
2 3  9 
23  1 0  
23 11 
23  1 2  

c 95.0 
c 95.0 
c 95.0 
a 05 .0  
e 95.0 
e 95 .5  
e 95.G 
c 95.G 
e 95.0 
< 95.0 
c 95.0 
c 95.9 
c 95.0 
c 95.3 
c 95.G 
e 95.G 
< 95.0 
< 95.c 
c 95 .0  
c 95.c 
c 95.0 
c 95.t 
c 95.0 
< 95.6 
< 95.0 
< 95.5 
c 95.0 
< 95.c 
c 95.G 
c 95.0 

95.0 
c 95.6 
< 95.0 
c 95.: 

95.0 
c 95.5 
e 95.0 
c 95.3 
c 95.0 
< 95.2 
* 95.0 

05.0 
c 95.0 
c 95.0 
< 95.c 
c 9 5 . 0  

.03  

. c 3  

. C 3  
0 3  -. c 3 

. t 3  
* 0 3  

0 3  
u 3  

0 0 3  
0 0 3  

0 3  
0 0 3  

G3 
.C3 
e 0 3  
* C 3  
. c 3  
. 0 3  
b C 3  

. c 3  

. 0 3  

. c 3  
0 6 3  
m t 3  
e03 . C ?  
.o-’  
.El? 
503 
SES 
- 0 3  
. t .3  
- 0 3  
e C 3  
- 0 3  
. 0 3  

0 3  
. c 3  
0 0 3  
- 0 3  
a 0 3  
. @ 3  
. @ 3  
e 0 3  
003 
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TABLE G 3 - 2 3 .  (Continued) 

B E T d - G A 9 P L  G R I ' I  CLPHA 
R C C r  S U R F A C E  L O C A T  ION (OP'l / lOt C M 2 1  ( P i L L I  R/HP) 

0 1  
0 1  
31 
01 

0 1  
0 1  
c1 
0 1  
a 1  
0 1  
0 1  
01 
3 1  
0 1  
e l  
01 
c 1  
0 1  
01 
01 

01 
3 1  
01 
01 
J 1  

a 1  

a i  

0 1  
0 1  
01 
C l  
0 1  
01 
01 
C l  
01 
0 1  
0 1  
0 1  
0 1  
a 1  
0 1  
01 
01 
01 
01 

EL009 
F L n O Q  
' L C O S  
C L O O ?  
FLOO? 
F L O O ?  
= L O O ?  
rL0C)Q 
r ' L O O ?  
' L O O ?  
C L O O P  
F L O O ?  
C L O O ?  
' L O O ?  
F L O O R  
= L o o ?  
FLrjOR 
' L C O ?  
C L O C P  
= L OO? 
C L O O D  
' L O O ?  
F L O C ?  
' L O C ?  
F L O O D  
' L O O D  
' LOO? 
F L O O S  
F L C O ?  
F L O O J  
C L O O ?  
F L O O C  
F L O O ?  
EL009 
V L O O S  
C L O G !  
C L O O ?  
' L O O ?  
C L O C S  
F L OO? 
F L O O ?  
F L O O R  
' L O O ?  
' L O O 2  
F L O O S  
F L O C ?  

24  1 
2cr 2 
2:, 3 
2 4  4 
2 4  5 
2 4  6 
2 4  7 
2 4  B 
24 9 
2 4  10 
2 4  il 
2 4  1 2  
2 3  1 
25 2 
25 3 
25 4 
2 5  5 
2 5  5 
2 5  7 
25 9 
2 5  9 
25  L G  
2 5  t i  
2 5  : 2  
2 5  1 
Zh 2 
36 3 
26 S 
25  5 
2 6  5 
26 7 
2k 9 
26 9 
26 1 0  
26  L l  
26 1 2  
2 7  1 
2 7  2 
27  3 
27  4 
2 7  5 
2 7  6 
2 7  7 
27 8 
27 3 
27  10 

95 .0  
95.0 

< 9 5 . 0  
< 95 .0  

< 95 .c  
95.c 

< 9 5 . 3  
< 5 5 . 0  
< 9 5 . 3  
< 95 .0  
< 95.0  
< 9 5 . c  
< q 5 . c  
< 9 5 . 6  
< Q5.C 
< 95.C 
< 9 5 . 0  
< 35.0 
< 0 5 . ;  
< 9 5 . 0  

9 5 . L  
< 95.C 
< 4 5 . 5  

k 7 5 . 2  
< q 5 . c  
< 3 5 . c  
< 9 5 . 0  
< 95.0 
< 95 .0  
< 95 .6  
c 9 5 . c  
< 9 5 . c  
< 9 5 . 6  

9 5 0 . 4  
< 95.G 
< 95.0 
< 95 .b  
I N A C C  

< 9 5 . 5  
< 95.L 
< 95 .0  
< 95 .4  
< 35.0 
< 9 5 . 0  
< 9 5 . 6  

I N ~ C C  (4 

0 3  
- 0 3  
a 0 3  
.P3 

I N A C C  
- 0 3  
. c 3  

0 3  
0 6 3  
a 0 3  
- 0 3  
0 0 3  
. c 3  

c 3  
. c 3  
* G 3  
003 
03 

. c 3  

. 0 3  

. c 3  
- 0 3  
0 c 3  
. a 3  - 0 3  
. c 3  
. 0 3  
e 0 3  
. 0 3  
* c 3  
0 0 3  
. c 3  

0 3  
. c 3  

2 . t 0  
a 0 3  
503 . O ?  

I N A C C  
a 0 3  

0 3  
e 0 3  
0 0 3  
. c 3  . c 3  
. c 3  

~ ~ ~~~ 

(a) INACC = Inaccessible. 
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TABLE G3-23. (Continued) 

G R I D  ALPHP BETA-GAMMA 
Q C  C ' l  S 3 9 F L C E  LOCATION IDP'( / lOC S M 2 )  t M I L L f  R/HS) 

01 F L C C J  
01 C L O C Q  
c1 F L O C ?  
a 1  C L D O R  
C l  CL OO? 
C l  C L O C ?  
01 C L C O ?  
C ?  C L ' ? C ?  
0 1  F L C O D  
t i  CLOC.7 
a i  =Loo? 
@: 'CCC? 
0: C L C C '  
0 1  C L C O L  
0: F L O O 3  
01 FL30= 
C l  = L o o '  
a: =Lee= 
C i  C L O C '  
t l  F L C C ?  
0 1  F L C O D  
L'1 c L 00;  
0 1  CL30Q 
c i  'LCC,? 
0 1  F L O O :  
c 1  C L O C I ?  
0: C L O O "  .- -. CL302 
G l  FLOO7 
K 1 'L30'  
C 1  C L C C J  
0 1  FLOG= 
0 1  = L O G ?  
0 1  C L O G 9  
C l  ;Loo? 
3 1  =Lee= 

F L C Q ?  
0 1  =LzC= 
t i  C L  cc= 
c1 F L O O >  
2 1  = L 307 
3:  F L O O G  
C l  F L O O ?  
O i  =Lot> 
C l  ' L C C ?  
G 1  L cc; 

-. L -  

27 11 < 9 5 . 0  
27  1 2  < 95.C 
2R i < 95.0 
28  2 < 95.0 

28  4 c 95 .0  
2B 5 < 95.C 
2 B  6 9s.c 
2 9  7 < 9 5 . t  
28  8 < 95 .c  
29  9 < 95 .0  
23 tP 855 .4  
2 9  11 < 95 .c  
2.9 1 2  < 75.G 
2? 1 < 95.; 
? a  2 < 95.0 
73 3 1NLc.C 
29 4 < 9 5 . 0  
29 5 < 95 .0  
23 6 < 95.t 
2 3  7 < 95 .0  
? 3  P c 35 . t  
27  9 e 9 5 . 0  
29 1 c  < 95 .2  
2 9  ii e 3 5 . 0  
2 3  12 < 9 5 . i  
3 3  1 < 9 5 . 0  
3', 2 < 9 5 . 2  
3c 3 I N O C C  
35 4 < 95.1: 
3 0  5 c 9 5 . 0  
3; 6 < 9 5 . 0  
35 < 95 .5  
3 0  9 < 9 5 . 0  
3 0  9 < 95 .9  
3 9  :G < 9 5 . 0  
3 3  11 < 95 .3  
t c  1 2  < 95 .0  
3 1  1 < 95.k 
32 2 c 05.c 
31 3 < 95 .0  
3 1  4 < 95 .0  
31 5 .f 95 .c  
31 6 < 95 .0  
?I 7 95.11 
31 9 < 95.G 

2 9  3 INrCC(a) 

0 3  
.c3 

c 3  . 03 
INACC 

0 0 3  
. c3  

0 3  
a t 3  

t 3  
0 0 3  

1 . 5 0  
- 0 3  
WE3 . C3 
. c 3  

INACC 
a 0 3  
. c 3  
. @ 3  
. c3  
0 0 3  
. c 3  
m03 
. c 3  
.03 
a c 3  

0 3  

0 6 3  
e03 
. c 3  
. c 3  
. c 3  
0 0 3  
mc3 
.C3 . c 3  
e C 3  
. c 3  
m03 
0 0 3  
a 0 3  
. 0 3  
003 
. c 3  

I N a c c  
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TABLE G3-23. (Continued)  

&RID ALPHA EETA-GAllnb 
ROOW SURFPCE LOCATION tDP' l / lO@ C M 2 )  t f 4 I L L I  R/HR) 

0 1  
0: 
0 1  
0: 
C 1  
0 1  
0 1  
01 
01 
01 
C l  
01 
c 1  
O i  
0: 
0: 
ti1 
01 
C l  
01 
01 
0 1  
01 
0: 
tl 
01 

01 
t l  
0 1  
0 1  
01 
C l  
01 

01 
P i  
L 1  
c 1  
01 

01 
c 1  
0 1  
E l  
01 

e: 

ai 

a i  

F L 0 0 3  
FL 005 
F L OOP 
CLOOR 
FLOO? 
rLocw 
FLOC? 
CLOOS 
FLOO? 
CLOCP 
F L O G  
'LOOR 
C L O C ?  
CLOCP 
'LOO? 
FLOCZ 
F L OC? 
C L O O R  
FLOO? 
CLOC? 
'L OO? 
FLOOO 
FLOO? 
FLOC? 
FLOOS 
' L O O Q  
FLOO9 
FLOOR 
F L O O ?  
FLOCZ 
'LCC? 
F L O O ?  
FLOC? 
FLOOF 

FLOCW 
FLOCl 
'LOOD 
:'Lot', 
FLOO? 
F L O O ?  
=LOOP 
F L OO? 
FLOO? 
'LOOP 
F L 003 

F Loas 

31 9 
3 1  1 0  
3 1  11 
3 i  1 2  
3 2  1 
32 2 
32 3 
32 4 
3 2  5 
32 6 
3 2  7 
32 9 
3 2  3 
32 1 0  
3 2  11 
3 2  1 2  
3 3  1 
33 2 
3 3  3 
3 3  4 
3 3  5 
3 3  6 
33 7 
3 3  9 
3 3  9 
3 3  1 0  
33 t i  
33 1 2  
3s : 
3r .  2 
34 3 
34 4 
34 5 
34 6 
3 4  7 

34 3 
3 4  9 
3c 10 
34 11 
34  1 2  
3 5  1 
35 2 
3 5  3 
35 4 
35 5 
35 6 

< 95.0 
.f 9 5 . 0  
< 95.0 

95.D 
< 95.J 
< 95.0 
< 95.3 
< 95.0 
< 95 .0  
< 95.0 
c 95.0 
< 95.0 
< 9 5 . c  
< 95.0 
< 05.c 

95.0 
< 3 5 . 0  
< 95.0 
< 95.0 
e 95.0 
c 95.0 
< 35.0 
< 95.0 
< 95.0 
< 95.G 
e 95.G 
< 95.: 
< 95.G 
c 9 5 . 6  

95.0 
< 95-G 
e 95.0 
< 95.3 

95.0 
< 9 5 . t  
c 95.0 

95.0 
< 95.0 
e 95.G 
c 95.0 
< 95 .0  
< 9 5 . 0  
< 95.0 
< 95.0 
< 95 . t  
< 95.c 

G3 
. c 3  
s 0 3  
* f 3  
.P5 . c 5  
. t 5  
a t 5  

05 
- 0 5  

05 
. c 5  
.c5  

005 
.15 
0t5 
0t5 

C5 
0 5  

- 0 5  
0 0 5  

0 5  
. c 5  
.@5 . t 5  
. 0 5  . f 5  
.05 
0 05 
-05  
.c5 

05  
.G-5 
. t 5  
- 0 5  

05 
0 05 

0 5  
.G5 

0 5  
m05 

05 . c5 
05 
05 

.e5 
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TABLE G3-23. (Cont inued)  

0 1  
0 1  
c: 
01 
21 
0 1  
G l  
01 
01 
a 1  
C l  
01 
G: 
01 
C2 
0: 
E l  
0 1  
3 1  
01 
01 
0 1  
El 
0; 
C1 
01 
0 1  
C l  
01 
0 1  
O i  
01 
01 
31 
0 1  
a 1  
C l  
0 1  
0 1  
E l  
0 1  
c1 
01 
01 
01 
0 1  

C L C O ?  
'LC09 
F L O G ?  
C L O C ?  
C L O O ?  
F L O O ?  
C L O O ?  
F L O O ?  
r L O c 3  
C L C C J  
F L O C D  
t L O C R  
F L O O ?  
F L O O ?  
- 'LCC? 
C L O O C  
' L O C ?  
E L 3 C Y  
= L o o ?  
F L 001 
EL301 
' L C C S  
C L O O ?  
'LOO' 
=L CC? 
CL30' 
= L 301 
'LOOP 
CLOO: 
F L O O P  
C L O O '  
F L C O ?  
F L O O ?  
' L O C ?  
F L O O ?  
V L O O ?  
C L O O J  
CLOO? 
F L O O ?  
' L O O ?  
F L C C ?  
=Loo? 
F L O O ?  
F L O C '  
C L O C ?  
F L ccs 

35 7 
3 5  9 
35 3 
35 1 0  
35 11 
3 5  i t  
36 1 
36 ? 
56 3 
36 4 
36 5 
35  6 
36 7 
35 9 
36 3 
3F. 10 
36 11 
35 :2 
7 1  1 
77 2 
3 7  3 
37 4 
37 5 
37 6 
37 7 
37 9 
37 9 
37 :a 
37 i l  
37 1 2  
38 1 
39 ? 
39 3 
33 4 
3P 5 
39 5 
3A 7 
3 8  5 
3 9  ? 
38 i3 
39 11 
39 12 
33 1 
37 t 
39 3 
39 4 

< 95 .0  
* 9 5 . 0  
c 95.L 
< 95.0 
< 9 5 . 6  
< 95.0 
* 95.c 
c 95.0 

9 5 . 6  
95.c 

< 95.t 
95.0 

< 35 .0  
< 9 5 . 0  
< 9 5 . 0  
< 9 5 . 0  
< 95.c 
c 9 5 . 6  
< 95.r; 
< 3 5 . 0  
c 95.c 
< 9 5 . 0  
c 9 5 . i  
< 05.J 
< o 5 . 2  
< 95.0 
c 95.L 
< 9 5 . 0  
c 95.c 
c 9 5 . 0  
< Q 5 . J  
c 0 5 . 0  

19C 1 
< 9 5 . 0  
< 55.0 

95.c 
< 95.0 
< 95.c 
c 0 5 . 0  
< 95.G 
c 9 5 . 0  
c 9 5 . 2  
c 95 .0  
c 9 5 . 0  
< 95.0  
c s5.0 

05 
. 05  . 65 
.t5 . c5 
0 L5 

05 
.cs . c5 . $5 
. 05  
.15 

05 
.05  
0g5 . t 5  . c5 
. c 5  

05 
065  
.05 . c5 
.c5 
. c 5  
-05 . c5 . t 5  . c5 
.05  
. ? S  

. E S  
-30 

05 
. c 5  
0 Of; 
a c5 . G5 . t 5  

6 5  
05 

-05 
. t 5  
05 

- 0 5  
05 

. e5 
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TABLE G3-23 .  (Continued) 

0 1  ' LOOD 39 5 
C l  CL 003 39 5 
31 ' LOO?  39 7 
01 F L C C ?  39 ¶ 
e l  'LOO? 39 3 
01 C L C O D  33 10 
01 'LOO3 34 11 
0 1  F L C O D  35 12 
t i  F L OO? 4; 1 
01 C L O C D  4c 2 
C 1  C L 3 0 ?  40 ? 
0 1  = L C O ?  40 4 
CL F L O O ?  4G 5 
0 1  c LOO9 41; 5 
5 1  =Loo> 4c 7 
2 1  F L C C P  40 9 
t '  'LOC? 4G 3 
G l  F L 002 40 :O 
3: 'La07 4: 11 
C: 'L9O= 45 12 
;1 =LOO? 4: 1 

FLOO? 4 1  2 
0 1  'LCC? 41  3 
C1 = L CC? 4 1  4 
O L  CL3CG 41 5 
I 1  =L?O? 41 5 
0 1  =LaOD 41 7 
c 1  = L OC? 4 1  9 
3 1  FL3C? 41 3 
j l  EL307 L l  12 
O i  F L O C P  41 11 

F L O C Z  . 4 1  :2 
C: E L 3 0 3  42 1 
0: F L O C ?  4 2  2 
c: = L OC' 42  3 
0: ;Loo= 42 c, 
t z  C L O O ?  42 5 
C 1  FLOOF 42 b 
t i  ' L O O ?  4 2  7 
0 1  C L O O P  42 9 
C: C L O C ?  42 3 
0 4  FLOP? 62  LO 
G1 F L O O Q  42 11 
0 1  'LO09 41 1 2  
C i  'LOC? 43 1 
C i  ' L O O ?  43 2 

*. .I 

" 2  c -  

< 95.0 
< 95.G 
< 95.c 
< 95.0 
< 95.G 

9 5 . c  
95.c 
95.J 

< 95.c 
< 95.0 
< 95.t  
< 95.0 
< 95.c 
< 95.0 
< 95.: 
= 95.0 
< 05.3 
< 95.0 
< 95.3 

UET 
< 95.0 
< 05.2 
c 05.G 
< 9 5 . c  
< 95.G 
< 05.; 
= 95.0 
< 95.; 
< 95.G 
< 9 5 . 9  

MET 
WET 

95.6 
< 95.0 
< 95.:: 
c 95.0 
< 95.2 
< 95.0 
< a5.3 
< 95.0 
< 95.0 
< 95.G 
< 95.0 
c 95.0 
< 95.1 
c 95.0 

05 
.05  

05  
s 05 

05 
05 
05 

.c5 
05 

m C 5  
0 5  
c5 
c 5  

.c5 . G5 . t 5  
e05 
.25  
.a5 
.c5 
. c 5  
.05 

c5  . 05, . t 5  
05 

. t 5  
-05  
b c 5  

05 
G5 

.G5 

.c5 

.C5 . c5  

.c5  . c 5  . c5  
05 
t.5 . c5 . t 5  

.05 

. t S  

. 0 5  

.c5 
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TABLE G3-23. (Continued) 

t l  
LI 
e l  
01 
c 1  
01 
C l  
C: 
01 
G l  
21 
C 1  
i i  
C l  
C l  
01 
C l  
01 
c 1  
0 1  
u”l 
0 1  
t l  
0 1  
C i  
0 1  
C: 
c 1  
G1 
0 1  
i l  
c: 

t l  
c 1  
c i  
01 
c 1  
E l  
c‘: 
01 
C l  
01 
t l  
01 
e l  

c :  

fL009 
FLOOF 
FLCCJ ’ LCO? 
FLOO? 

LOOQ 
LOO? 

= LOCQ 
F L 0 0 Q  
FLOOR 
= L O C S  
C L O G ?  
’LOO? 
’LCO? 
C L O C ?  
CLOC? 
F l  CO? 
C L O O ?  
’L 009 
C L O O ?  
C L O C ?  
CCC)@? 

= L 3r)? 
’LCO? 
F L 009 

OO? 
= c 007 
’LOO’ 
’LOC’ 
‘ L C C ?  
=Lee? 
EL003 
FLOCQ 
CLOOO 
F LOC? 
F L DCa 
F L O O R  
F L O O ?  
FLCI?? 
fLOO2 
F L O O D  
FLOG? 
FLCOS 
FLCOQ 
F L O O D  
C L O O ?  

43 3 
43 4 
43 5 
43 6 
43 I 
43 9 
43 9 
43 1 0  
4 3  :: 
43 I? 
44 1 
44 2 
4lr 3 
44 4 
41. 5 
44 6 
44 7 
44 9 
44 9 
44 ic 
44 11 
4 r  1 2  
45 1 
45 z 
45 3 
45 4 
45 5 
05  b 
45 7 
45 s 
L5 9 
45 1 0  
45 11 
45 12 
46 1 
45 2 
46 3 
46 0 
46 5 
46 b 
46 7 
46 8 
46 3 
46 it 
46 11 
46 1 2  

142.6 
142.6 

< 9 5 . 0  
c 9 5 . c  
< 95.0 
* 95.0 
c 9 5 . 0  
< 95.G 

9 5 . 0  
e 95.0 
c 95. :  
< 95.6 
e a 5 . i  
< 95-11 
e 95 .c  
< 9 5 . 9  
< 9 5 . c  
< 9 5 . 0  
< 9 5 . c  
c S5.C 
c 9 5 . c  
< 9 5 . t  

9 5 . t  
< 9 5 . t  
c 9 5 . c  
< 35.G 
e O 5 . j  
c 9 5 . 0  
< q 5 . 0  
c 9 5 . 0  
c 9 5 . 5  
< 9 5 . 6  
< 9 5 . 0  

UET 
< 9 5 . t  
< 9 5 . 9  
c 95.G 
c 0 5 . ;  
c 9 5 . 0  
< 9 5 . i  

9 5 . 0  
< q 5 . a  
< 95.G 
c 9 5 . 0  
< 9 5 . c  
< 95.G 

. 25 

.25 
0 0 5  
0 6 5  

c5 . c5 
05 
.05 
- 0 5  . c5 
.G5 
0 G5 

05 
05 
05 

005 
- 0 5  
G5 . G5 . t 5  . GS . c5 
05 . c5 

.c5  

.C5 . GS 
- 0 5  
-05 
- 0 5  . c5 

t 5  
mt5 . 55 
0 c5  . c5 

05 
.G5 

05 
05 
05 

m t 5  
0 05 
m05 
0 05 

.a5  
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TABLE G 3 2 3 .  (Continued) 

G R I I )  ALPHA B E T A - G A M M A  
R C C Y  SURFPCE LOC PTI ON (DP.1 /100  C R 2 )  ( H I L L 1  R/HR)  

Ill 
C l  
01 
P i  
0 1  
G1 
0 1  
01 
0: 
31 
01 
C l  
C: 
L 1  
0: 
C l  
Pi 
C ?  
C l  
t i  
c i  
i' 
C1 
G 1  
G I  
J l  
c: 
o i  
U! 

0 1  
1: 1 
0: 
:: 
0 1  
21 
01 
C i  
G l  
t i  
01 
:i 
C l  
61 
C i  
or 
C i  

F L O C 3  
F L 3 C ?  
CLr)C? 
F L O C ?  
'LOO? 

L OO? 
F L O C O  
F L O C Q  
' L O G >  
F L 3 0 t  
FLOOD 
F L O 3 7  
F L 3 C ?  
'CCO? 
C L O C ?  
C L O C 7  
CL CCE 
C L C O ?  
' L C O )  
'LOO'  
'LOC? 
=Lac;! 
= L CO' 
C L O O ?  
'LCO? 
' LCC'  
' L O C ?  
F L O C ?  
F L O C Z  
r L O @ J  
c L O C f  
C L O C 9  
F L o c =  
F L C C ?  
C L O O ?  
' L C C ?  
C L 3 C ?  
=Lo09 
C L O O ?  
r L O Q ?  
=Loo? 
=Loo0  
C L O O '  
' L C O '  
C L O C ?  
' L O O 0  

1.7 1 
47 2 
47 3 
47 4 
47 5 
47 6 
47 7 
47 R 
b 7  9 
47  1; 
4 7  11 
4 7  1 2  
43 i 
4 3  z 
49 3 
45 4 
42 5 
4 9  5 
43 7 
4 9  9 
43 9 
4 9  :: 
G9 11 
4 4  1 2  
1.3 1 
49 ? 
4 3  
*q 4 
49 5 
43 5 
49 7 
43 9 
4s 3 
49 1 0  
49 11 
4 9  1 2  
5G 1 
5 0  2 
5 9  3 
50 4 
5c 5 
50 7 
5G F 
53 = 
5 0  LG 
53 2: 

c 95.2 
c 95 .@ 

c 95 .0  
c 95 .0  
< 95.c 
c 9 5 . 0  
c 95 .e  
e 95.c 
@. 0 5 . C  
c 9 5 . 0  
c 9c.c 

95.; 
c 9 5 . 8  
c 95 .2  
c 95 .c  
c 95.G 

95 .3  
c 95.0 
c s5.c 
c 95 .0  
c 7 5 . 0  
c R5.G 
c 9 5 . 3  

2 9 5 . 1  
c 95 .6  
c 05.b 
c 95.u 
c 95 .0  
c 55.0 
c 95.G 
c 35 .c  
c 9 5 . L  
c s5.c 
< 9 5 . 5  
c 95.0 
c 9 5 . 0  
c 95.0 
c 95.L 

9 5 . t  
c 05.G 
c 9 5 . 0  

Y E T  
MET 

c 05.L' 
95 .c  

c 0 5 . 0  

us 
t 5  

.c5 
05 
G5 

a 05 
E5 
t 5  

ec5 
- 0 5  
.15 
- 0 5  
.c5 
. c 5  . c s  
.cs 
.c5 
.05 
0t5 

t 5  
.05 
.05 
. @ 5  

05 
. n g  
e 4 0  
15 
15 
0 5  

.05 
05 
05 
0 5  

0 c 5  
05 . c5 
E5 
05 
c 5  

* c 5  . G5 
G5 

05 
t 5  

a t 5  

a 5  

L 
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TABLE G3-23. (Continued) 

sera ALPHA B E T A - G P H W P .  
9 C C M  SURFPCE L O C A T I O N  tDPlr/lOZ C d J  ( M I L L 1  R/HS) 

01 
L-: 
o r  
C l  
01 
8: 
01 
t i  
01 
c: 
0: 
C1 
01 
t i  
0 1  
c ' l  
O i  
0 2  
0 1  
C 1  
01 
t i  
C l  
G l  
C t  
0: 
C1 
J l  
c 2  
C i  
G I  
E i  
0 1  
i: 
C l  
6 1  
01 
c 1  
0: 
C: 
01 
G l  
G l  
t i  
0 1  
I 1  

CLCOP 
F L CCP 
FL3OR 
C L O O ?  
CLOCP 
- 'LOO9 
FLCOD 
' LCCD 
C L O O S  
' LOO? 
;Loo? 
' L O O 4  
F L C O S  
C L O O ?  
FLOP0 
FLOC? 
= L O O R  
= L OC? 
'LOO? 
' LOO?  
'LOO;' 
F L C C ?  
= L 005. 
FLCOS 
= L O G 2  
' L O G 3  
CLCOZ 
C L 3 0 =  
C L 3 0 7  
CLCOQ 
'LOO? 
F L OCR 
FLOCQ 
=Leo: 
CLCC? 
C L  OOQ 
FLOOR 
c'L002 
=LOOR 
C L O O ?  
r L O C a  
' LOO? 
C L C O P  
' L O O ?  
EL009 
C L O C ?  

55  1 2  
5 1  1 
5 1  2 
5 1  3 
51 4 
5 1  5 
5 1  6 
5 1  7 
5 1  9 
5 1  9 
5 1  1 0  
5 1  Ll 
5 1  1 2  
52 1 
52 2 
5 t  3 
52 
5 2  5 
52 b 
5 ?  7 
51 9 
52 9 
5 ?  It 
52 11 
52 12 
53 1 
57 2 
53 3 
53 4 
53 5 
53 6 
53 7 
53 6 
53 9 
5 ?  1 0  
53  11 
53 1 2  
5 4  1 
54 2 
5 4  3 
54 4 
54 5 
54 6 
54 7 
5 4  8 
54 9 

< 9 5 . 3  
< 95 .0  

95.0 
< 95 .c  
< 95 .0  
< 95.c 
< 95.0 
* 9 5 . t  
< 9 5 . 0  
< 95 .9  
< 95 .0  

95.c' 
< 95.5 
< 95 .6  

95 .0  
< 95.E 
< 95.G 
< 95 .0  
< 95.0 
< 9 5 . 1  
57G.2 

< 95.i 
95 .3  
95 .3  

< 95.1 
< 95.a 
< 95.0 
< 95.0 
< 95 .0  

4 7 5 . 2  
95.0 

< 95 .0  
< 95.5 
< 95.; 
< 95.L' 
< 95.0 
r. 95.0 
c 95.0 

95.0 
< 95 .0  

95.0 
< 95.c 
* 9 5 . 0  

95 .0  
95.0 

< 9 5 . 0  

.c5 
B5 

.G5 
e05 . t 5  

05 
.e5 

05 
05 
05 

aC5 
c5 

.c5 
- 0 5  
.c5 

G5 
.c5 

05 
- 0 5  

G5 
.5c 
.c5 . c5 
.23 

0 5  
.1.5 . c5 

E.5 
05 

.6J 

.63 
- 0 5  
. t 5  
*E5  

L S  
05 
t5 

.05 . E5 
05 

.(15 
05 
15 
t5 
25 
05 
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TABLE G3-23. (Cont inued)  

p 
d 

01 
Q: 
G l  
c1 
0 1  
01 
C l  
01 
t l  
E l  
G l  
t l  
01 
@1 
Ci 
C l  
I?: 
C l  
0: 
c:  
0 1  
i i  
0 :  
c 1  
t l  
C l  
0: 
c1 
0: 
C l  

c i  
G1 
E l  
[I: 
2 1  
0 1  
c 1  
t i  
C l  
0 1  
0 1  
0 1  
e l  
I 1  
t i  

c i  

'LOO? 
C L O O ?  
CLOOR 
'LOO? 
'L CO? 
F L O C Q  
F L 009 
F L O O P  
=Loo? 
FL 30P 

:Loo? 
=LOO= 
' L O O ?  

F L O C ?  
c L O O Q  
F L O O ?  
C L O C ?  
FL30?  
' L O C D  
F L G C ?  
' L O O ?  
=Lco2 
FL30J 
' L C S  
C L C r J ?  
F L C O ?  
'L3OD 
F L C G ?  
C L C O '  
C L O O ?  
CLOOP 
' L 3 0 t  
F L 0 P  
F L C O ?  
C L C C ?  
'LOOP 
FL003 
F L O O Q  
FLOOP 
F L O O P  
=Loo? 

F L O O ?  
FLOO? 

r t 3 n =  

F L o m  

54 
54 
5 1  
55  
55  
55  
55  
5 5  
55  
55  
55  
55  
55  
55 
56  
55 
56  
55 
56 
56 
56 
55 
56 
56 
56  
57  
57  
5 7  
57 
5 7  
5 7  
57  
5 7  
5 7  
5 1  
5 7  
57  
5 7  
58 
5 1  
53 
58 
5 9  
58 
5G 
59 

1 G  
11 
1 2  
1 
2 
3 
4 
6 
? 
8 
9 

l i  
11 
1 2  
1 
2 
3 
4 
5 
7 
9 
9 

1 c  
11 
1 2  
1 
2 
? 
4 
5 
6 
7 
9 
9 
9 

13 
:1 
1 2  
1 
2 
3 
3 
4 
5 
6 
? 

95 .c  
c 95.G 
c 95.0 
< 95.0 

142.6  
9 5 . t  

475.2 
c 95.0 
c 95 .0  

1 5 . t  
c 9 5 . 0  

95.9 
9 5 . @  

c 95.i. 
c 95 .0  
c 9 5 . t  

95.c 
c 9 5 . 0  
c 95 .0  

9 5 . t  
193 1 
2 9 5 . 1  

c 9 3 . c  
WET 
Y E T  

c 95.: 
c 95 .0  

95.5 
c 9 5 . 0  
c 95.c 

9 5 . 0  
c 9 5 . 0  

95 .0  
c 95 .G 
< 95.0 

Y E T  
WET 
WET 

c 95 .3  
c 95 .c  
c 9 5 . 0  

9 5 . 3  
950 4 
9 5 c .  4 
3 8 @ .  2 

c 95 .0  

.05 
05 

.G5 
05 . 20 

.e5 

.60 

.20 
1.20 

.2c 

.c5 . G5 
05 

- 0 5  
G5 

- 0 5  . c.5 
. t s  
0 c5 
. t 5  

c5 . ti5 
c5 

0 05 
.c5 
mD5 
.05 

05 
05 

.05  

.15 
0 5  
G5 

.so 

. t 5  
05 
05 

005 
a t 5  
a 05 . t 5  
.05  

3.5c 
8. G O  

. 2 0  . 05 

i 
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TABLE G3-23. (Continued) 

0 1  
0 1  
0 1  
0 1  
a 1  
E l  
0 1  
0: 
0 1  
0 1  
t l  

C l  
0 1  
c1 
O i  

a 1  

0 1  
c1 
E l  
0 1  

O i  
01 
C: 
o..: 
C i  
01 

a 1  

C '  
G l  
a i  
01 
C l  
0 1  

0 1  
;1 
0 1  
C l  
G l  
e l  
a 1  
G1 
61 
0 1  
0 1  
01 

a i  

C L O O ?  
F L O O ?  
C L O O P  
' L O O ?  
F L O O ?  
F L O O ?  
FLOOS 
;Loo? 
FLOO? 
= L o o ?  
' t O C 3  
F L O O R  
F L C O R  
F L O G ?  
F LOO? 
F L O O '  
C L O G ?  
F L O C C  
F L O W  
F L O O ?  
F L O C ?  
F L C O Q  
F L O O ?  
F L O O ?  
F L O O R  
=Loo$ 
C L O O ?  
F L O O :  
C L C C Q  
CLO03 
=LOO, 
= L 002 
F L O O F  
FLOO? 
F L O C D  
F L O O Q  
F L O O ?  
CLOO? 
F L O O Q  
F L O C D  
F L C C P  
S E I L I V G  

59 8 
53 9 
58 10 
55 11 
5 8  i t  
5 9  1 
5 3  2 
50  T 
5 9  4 
5 3  5 
5 9  b 
5 0  7 
5 9  s 
5 9  7 
5 9  !? 
59 i: 
5 9  1 2  
6f 1 
6* 2 
6G 3 
bG 4 
bJ 5 
6 :  6 
62 7 
60 9 
62 3 
60 :C 
6 i  1: 
65 1 2  
b i  1 
51 2 
6:  3 
b i  4 
ti 5 
61  6 
61  7 
61 3 
61 9 
6 1  1 0  
6 3  11 
6 1  12  
1 1  

C E I L I N G  1 2  
P,EI L I  N G  i 3  
CE I L  I WG 
: E I L I M ( C  

1 4  
1 5  

95.i 
WET 
MET 
HET 
WET 

< 95.c 
< 95.0 
< 95 .0  
< 95 .0  

57Ca 2 
z n 5 . i  

< 95.G 
< 95 .c  
< 95 .c  

WE r 
c 9 5 . 0  

9 5 t  4 
< 95.c 
e 95.L 
c 95.5 

9 5 . 2  
522 7 

< 9 5 . t  
< 9 5 . 0  
e 95 .0  

35.:  
< 9 5 . 5  
c 9 5 . 3  

95 .0  
< 9 5 . 5  
C 9 5 . t  
< 9 5 . 6  
c 95 .0  
< 9 5 . 6  

9 5 . u  
< 9 5 . 0  
c 95.c 
c 9 5 . 0  
c 9 5 . 0  
< 9 5 . t  
< 95.c 

95.G 
9 5 . 0  

c 9 5 . b  
< 9 5 . 0  
< 95 .0  

065 
05 
05 
05  
C5 
05 . c5 
05 

0 c5 
1 . 0 0  

0 30  
0 0 5  - 05 
. t 5  

05 
0 05 
0 4c 
0 t 5  

0 5  
.ti5 

G5 
2. C C  

. c 5  
0 6 5  
. C S  
.a5 
. ? 5  
.35 
. E S  

05 
. 05  

05 
c5 
05 
GS 
05  

- 0 5  
05 

. i 5  
oG5 . cs 
- 0 3  
e c 3  
- 0 3  
e t 3  
m t 3  
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TABLE G3- 23. (Continued) 

G R I D  A LOU A PETb-GbUUA 
S C C Y  S U R F A C E  L O C A T I O N  (DPW/lOC C M 2 )  ( M I L L 1  R/HR) 

E l  
t l  
O ?  
O! 
O i  
c 1  
01 
E l  
0: 
6 1  
0 1  
e l  
0 1  
0; 
O ?  
c: 
0 1  
G i  
ill 
2: 
C l  

C l  
?i 
C1 
i l  
C: 
C i  
0: 
C l  

r i  
c 1  
c i  
a 1  
c 1  
0 1  
0 1  
0: 
01 
c 1  
C l  
0 1  
0 1  
0 1  
c1 

a: 

a 1  

C E I L I N G  
C E I L I N G  
C E I L I N G  
2 E I L I N G  
C E I L I N G  
C E I L I N G  
T E I L I U G  
C E I  L I  NG 
C E I L I N G  
C E I L I Y G  
C E I L I N G  
S E I L I  YG 
C E  I L I VG 

C E I L I N ;  
C E I L I  MG 
C E I C I Y G  
C E I L I V S  
C E I L I N G  
2 E I L I Y G  
C E I L I V ' J  
S E T L I N G  
Z E I L I V G  
Z E I L I N G  
T E I L I V G  
Z E I L I V G  
P E I L J Y G  
C E I L I ?4G 
r E I L I Y G  
C E I L I V G  
C E I L I U G  
: E I t I  VG 
P E I L I  NG 
C E I  L I  Y t  
2 E  I L I  YG 
: E I L I N 5  
C E I  11 YG 
2 E I L I V G  
C E I L I N G  
C E I L I N C J  
C E I L I N G  
C E I L I Y G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I  L I  YG 

Z E I L i N G  

1 6  
1 7  
: s  
z 9  
1 IJ  
1 il  
1 12  
2 1  
2 2  
2 3  
2 4  
2 5  
2 6  

2 J  
2 9  
2 1 0  
2 11 
2 12 
3 :  
3 z  
3 ?  
3 4  
3 5  
3 6  

3 9  
? Y l  
3 1 0  
3 11 
3 :2 
4 :  
4 2  
4 3  
4 4  
4 5  
4 6  

r ( 3  
4 3  
b 1 0  
4 11 
4 1 2  
5 1  
5 2  
5 3  

2 7  

3 7  

4 7  

< 95.t  
< 4 5 . 0  
< 95.c 
< 9 5 . t  

95.G 
< 9 5 . c  
< 95.0 
e 95.0 
e 3 5 . 0  
< 95 .c  
< 95.J 
< 95 .c  
= 95.0 
< 95 .3  
< 95 .0  
= 9 5 . 5  
= 35. t  

95.a 
< 95.c 
< 95.: 
c 95 .c  
< 95.; 

95 .0  
< 9 5 . t  
= 95.G 
< 95 .0  
c 95.c 
< 9 5 . 6  

'5.G 
< 95.L 
< 95 .0  
< 95.J 
< 9 5 . c  
< 9 5 . 3  
< 95 .c  
< 9 5 . Q  
c 95.G 
< 9 5 . t  
< 95.0 
= 9 5 . 6  
< 95 .0  
< 95.L 
= 9 5 . 0  
< 95.c 
< 95 .0  
< 9 5 . 0  

a 0 3  
0 3  

. c 3  
0 3  

.G3 
0 G3 
.G3 . c 3  
. t 3  
.03 
. t 3  
mG3 
. c 3  
. c 3  
5c3 
-03 
. f 3  . G3 
*G3 
0 0 3  
.13 
0 0 3  
a t 3  
- 0 3  
. 0 3  
. c 3  
. t 3  

D3 
- 0 3  
.E3 
. c 3  
063 
. c 3  

0 3  
. t 3  
- 0 3  
503 
0 0 3  
m C 3  
0 0 3  . c 3  
- 0 3  
. c 3  

0 3  
a 0 3  . c3 

I 
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TABLE G3-23.  (Continued) 

G R 1 3  & L P H A  BEfk-GAt!K& 
R C O 9  S U R F A C E  LOCPT ION IDP’tl lOC C M 2 )  ( H I L L 1  R / H R l  

0 1  
0 1  
01 
0 1  
01 
C: 
01 
C l  
01 
(1 
01 
c 1  
0: 
0: 
01 
01 

01 
01 
01 
01 
01 
01 
01 
01 
C l  
0 1  
e l  
01 
a 1  
01 
c 1  
01 
a 1  
01 
C l  
0: 
0 1  
01 
U l  
0 1  
01 
01 
01 
01 
01 

.p 1 

C E I L I N G  
C E I L I N G  
C E I L I Y G  
C E I L I N G  
2 E  I L I  NG 
C E I L I N G  
C E I L I N G  
Z E I L I N G  
C E I L I Y G  
C E I L I \ I G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
2 E I L I  Y S  
C E I L I N G  
C E I L I N G  
C E I L I M G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I Y G  
Z E I L I M G  
C E I L I N G  
C E I L I Y S  
C E I L I ’4 G 
C E I L I  YG 
C E I L I V G  
C E I L I N G  
C E I L I N G  
C E I L I  YG 
C E I L I Y G  
C E I L I N G  
C E I L I q G  
C E I L I  Y G  
C E I L I V C  
C E I L I N G  
C E I L I N G  
C E I L I V G  
C E I L I N G  
C E I L I N G  
S E I L I V G  
Z E I L I N G  
C E I L I M G  
C E I L I N G  
C E I L I N G  
C E I L I N G  

5 4  
5 5  
5 6  
5 7  
5 8  
5 3  
5 1 0  
5 il 
5 1 2  
5 1  
6 2  
6 3  
6 4  
6 5  
b 6  
5 7  
6 9  
6 3  
b 1 0  
6 11 
b 12 
7 1  

7 3  
7 4  
7 5  
7 6  
7 7  
7 9  
7 3  

7 11 
7 1 2  
8 1  
8 2  
8 3  
8 4  
6 5  
8 6  
8 7  
e s  
8 9  
a 1 0  
9 :1 
3 1 2  
9 1  

r z  

r ic 

= 95.0 
c 9 5 . 0  

95.0 
c 9 5 . 0  
c 95.5 
c 95.G 
c 95.6 

95.D 
c 95 .0  
c 95 .c  
c 95 .0  

95.5 
95.G 

c 95.c 
c 95 .c  

95.: 
c 95 .0  
c 9 5 . t  
c 95 .c  
-f 95 .c  
< 9 5 . 0  
c 95.c 
< 9 5 . c  
c 9 5 . c  
c 95.0 
c 95.: 

9 5 . c  
c 95 .c  
c 95 .0  
c 9 5 . t  
c 95.0 
< 9 5 . f  
< 95 .0  

95.L 
95 .c  

c 95 .c  
* 95 .0  
c 95.5 

95 .0  
c 95.0 
c 95.0 
.f 95.0 
c 9 5 . 0  

95.6 
c 95.0 

9 5 . 0  

003  
0 0 3  
.c3 
0 0 3  
. c 3  
.E3 
.c3  
. t 3 -  
a t 3  
003 
. c 3  
0g3 
63 . E3 . c 3  

. 03  

. c 3  
- 0 3  
. c 3  
. 0 3  

t 3  
. c 3  
. c 3  . 6 3  
. c 3  
- 0 3  
. c s  
003 
. c 3  
* 0 3  
. c 3  
- 0 3  
. c 3  
0 0 3  
eC3 . 0 3  
0 0 3  
0 0 3  
. c 3  
0 0 3  
.13 
. c 3  
0 0 3  
003  
. c3  
- 0 3  



f 
1. .a 

T 
f 

B 
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i 

i. 
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TABLE G3-23.  (Continued) 

G R I D  A L P H A  BETA-GAMMA 
Q C  CH S U P F A C E  LOCAT I ON (DP’l / l@C C H 2 )  ( K I L L 1  R / H C )  

0 2  
01 
O i  
01 
c1 
0: 
01 
0 1  
31 
01 
C 1  
01 
c 1  
01 
C 1  
01 
0 1  
01 
t l  
01 
G l  
01 
C i  
01 
P i  
0: 
C: 
0: 
G Z  
0: 
01 
0 1  
0 1  
0 1  
c: 
t :  
C l  
0: 
01 
01 
O ?  
0 %  
01 
C l  
01 
C i  

C E I L I  N5 
C E I L I N G  
C E I L I N G  
C E I L I V G  
2 EX L I  NG 
C E I L I V S  
C E I L f q G  
2E I L I N G  
C E I L I N G  
2 E I L I N G  
C E I L I N I ;  
V / U C L L  
r; /YCLi.  
V/WALL 
Y / U A L :  
v /  bcL; 
N i u b ; ;  
Y / U A L L  
Y / Y C L L  
N / U C L L  

V / U C L L  
V / W t L L 
U / W L ? L  
Y / U C L L  * 

V / U b L L  
Y / Y t L L  
U / N L L L  
Y / W J L L  
V / U E L L  
Y/WGLL 
Y l U L L L  
Y / Y A L L  
Y /WLLL 
N/WALL 
*(/WALL 
Y / Y A L L  

Y/WALL 
Y / W L L L  
N / U I L L  
v / w c L L  
U / W & L L  
H I W A L L  
Y / U C L L  
Y / U A L L  

* I / w a L L  

N / w a L L  

9 
3 
9 
9 
9 
9 
9 
9 
9 
3 
9 

2 
2 

2 
3 
f 
4 
cr 
5 
5 
6 
6 
7 
7 

9 
3 
9 

l? 
1c 
11 
11 
12  
12 
13 
1 3  
14 
14 
1 5  
1 5  
16 
is, 
1 7  
i 7  

* - 
7 - 

P 

2 
3 
4 
5 
6 
7 
s 
3 

1c 
11 
1 2  
1 
? 
1 

? 
1 

1 
t 
1 
2 
i 
t 
1 
2 
1 
2 
1 
2 

2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 

* - 
7 - 

L 

c 95.G 
95.0 

< 95.C 
< 95.t 
< 95.u 
< 9 5 . t  

95.C 
< 9 5 . 0  
c 95.c 
c 95 .0  
< 9 5 . c  
< 95 .0  
< 95.; 
< 9 5 . 0  
< 95.0 
< 9 5 . 0  
< 95.0 
< 95.0 
< 95.c 
< 95.0 
< 95.0 
< 95.0 
.f 05.c 
c 95.6 

9 5 . 3  
< 9 5 . 0  
< 95.C 
< 05.2 
< 95.0 
c 95.0 
.f 95.0 
c 95.0 
< 95.1 
< 95 .0  
< 9 5 . 0  
< 9 5 . 0  
< 0 5 . 0  
< 05 .0  
< 9 5 . 3  
< 0 5 . 0  
c 9 5 . L  

WET 
c 95.c 
c 9 5 . 9  
< 95.G 
c 95.0 

e G 3  
. c 3  
a t 3  
0g3 
0 0 3  
0 0 3  
003 
. t 3  
003 
0c3 
. c 3  . i5 . c5 
.55 . 65 
05 
05 

.C5 
0 5  
c5 
t 5  . c5 

.05  
515 
,115 
t5 

- 0 5  
.15 

05 

0 5  
c5 
c5 

0t5 
- 0 5  
rn t5 
0t5 
0 L5 
0 c5 
0 t 5  
0 05 

.C5 
0 c5 
.c5 

05 

. a5 

WET 
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TABLE G3-23.  (Continued) 

r t q  
13 
:3 
13 
2 i  
2C 
2: 
21 
22  
22 
2 7  
2 3  
21. 
2 4  
? S  
25 
2 (1 

26  
9 7  
2 7  

2 3  
29 
29  

35  
3: 
?l 
32 
7 2  
?3 
3 3  
3k 
? a  
?S 
? 5  
35 
3 h  
'7 
37 
30 
3 8  
33 
3 5  

SC 

zn 

7 -  ... 

4r 

i 
2 
1 
2 
1 
2 
1 
2 
1 
z 

2 
1 
? 
i 
2 
1 
2 

? 

2 

E 
1 
? 
1 
2 
1 
? 

4 
& 

- 
- 
* 

A 
? 

?. 
2 

2 

2 

2 
1 
2 
1 
2 
1 

. - 
A 

. 

.) 
L 

c 9 5 . 3  
c 95 .0  
c '95. : 
* 35.; 
c 95.L 
c 95.c 

9 5 . 0  
c 95 .0  

9 5 . b  
c 95 .9  
c 95.C 
= 95.0 
c 0 5 . 5  
< 7 5 . @  
c 95.: 
c 95.G 
c 35.; 
c 95.0 
c 45.0 
e O S . @  

c 95.c 
c 95.3 
c 4 5 . i  

95.c 
c 4 5 . L  

0 5 . C  
q5.c 

e 9 5 . 0  
c 95.c 
e 9 5 . 0  
e q 5 . s  
c 95.u 
c 9 5 . t  
c 9 E . 0  
c 95.t 
8. 95.0 
c 9 5 . 0  
c 9 5 . i  
c 95.3 
e 95 .@ 
e 95.0 

95.0 
e 95.f 

95.t 
c 95.c 

Q 5 . G  

* 0 5  . c5 
.E5 . c5 

0 5  . t5 
a 05 
m G 5  . c5 
05 

0 0 5  
a 65 
.c5 . c5 . t.5 

bc5 
b t 5  
e G5 
.G5 
* t 5  

s G5 
. L S  

65 
* c5 
* t 5  
- 9 5  
.c5 
. t 5  . P5 
* c 5  
. t 5  
P5 

s t 5  . c5 
. c 5  
.c5 
c5 . P S  . c 5  . B5 . e5 
c5 
t 5  

. t 5  

a5 
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TABLE G3-23. (Continued) 

i 

c 1  
01 
C l  
01 
0 1  
0 1  
C1 
0 1  
@l 
01 
0 1  
01 
0 1  
0 1  
c 1  
01 
0 1  
0: 
C l  
c t  
C: 
C l  
C1 
0 1  
t i  
C 1  
J l  
G l  
E l  
0 1  
0: 
0 1  
C I  
0: 
0 1  
01 
C l  
01 
C l  
0 1  
E l  
C l  
C 1  
01 
c1 
O i  

b l  
41 
42 
4 2  
4 3  
k ?  
44 
44 
4 5  
45  
Ir5 
4E 
L? 
47 
L 9  
49 
LO 
40 
5; 
5 .; 
51 
5 i  
5 ?  
5 ?  
5 3  
5 7  
5k 
5 4  
5 5  
5 5  
5 5  
5 6  
5 7  
5 7  
50, 
59  
5 4  
63 
6: 
1 
7 
3 
J 
4 

5 
L 

1 
2 
1 
t 
i 
2 

2 
- 
A 
7 - 
1 
2 
1 
t 

2 
1 
2 

z 

2 
5 
2 
i 
2 
1 
2 
1 
2 

E 
: 
2 
1 
2 
1 
1 
1 
1 

1 
2 
1 
2 
1 

& 

- 

A 

. * 

< 95.e 
< 95.0 
c 95.c 
< 95.0 
e 95.0 
< 95.b 
< 05.1 
< 35.0 
< 95.c 
c 95.0 
< 95.b 
a 95.0 
< 95.@ 
< 95.0 
< 95.2 
< 95.0 
< 9 5 . i  
c 95.0 
< 95.d 

05.3 
9 E . i  

< 0 5 . 0  
c 9 E . t  
< 95.5 
< 95.3 
< 95.0 
< 95.0 
< 95.15 
< 95.5 
< 95.0 
c 95.L 
< 95.6 
< 95 .9  
< 95.0 
< 3 5 . c  
< 95.5 
< 95.G 
< 75.0 
C 95.0 
< 95.0 

9 5 . c  
95.0 

< 95.: 
c 95.0 
c 95.5 
< 95.G 

05 . t.5 
- 0 5  

05  
05  

0G5 
05 . CS 
05 
c s  
05 

- 6 5  . c 5  
C5 

0 0 5  
t 5  

.c5 . t 5  
G5 

.15 
0 5  
GS . t 5  

0f5 
.C5 . i;5 
.05 
. [5  . 0 5  
0 6 5  

05 
0 5  

a 0 5  
0 c5 
- 0 5  . t 5  
mt5 
. c5  
m05 
. c 5  
. O F ;  
.CS 
-05 
e c 5  
- 0 5  
o G 5  
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TABLE G 3 - 2 3 .  (Continued) 

~~ 

5 2  9S.G 
5 1  c 95 .0  
5 ?  < 9 5 . 0  
7 1  c 9 5 . t  
7 ?  e 9 5 . 0  
8 1  c 9 5 . 0  
9 2  c 95.G 
9 1  c 95 .0  
9 2  c 9 5 . 0  
1: 1 < 9 5 . 6  
I? 2 e 95.G 
11 1 c 9 5 . 1  
11 2 < 95.G 
1 2  1 95.: 
1 2  2 < 95 .0  
1 1  c 95.G 
1 2  < 95.G 
2 1  < 95.2 
? 2  < 95.C 
5 1  < 95 .c  
3 z  < 95 .c  
$ 2  < “5.c‘ 
4 2  < 9c.o 
5 :  c 9 5 . c  
5 2  < 7 5 . t  
6 1  < 9 5 . 5  
b Z  C 95-15 
7 :  < q 5 . c  
7 z  c 95 .0  
4 1  c 9 5 . c  
R 2  95 .0  
9 1  < 95.;  
0 2  < 95.0 

1 G  1 c 9 5 . 0  
:o 2 < 9 5 . 0  
11 1 9 5 . 0  
1: 2 < 9 5 . 0  
i t  i c 9 5 . 0  
;2 2 c 95.0 
1 3  i < 9 5 . 5  
‘-3 P 3 5 . 0  
i 4  1 < 95.c. 
l b  2 < 95 .0  
1 5  1 < 1 5 . 0  
1 5  2 * 95.c 
15 1 < 0 5 . 0  

05 
05 
c5 
c 5  
05 

a 05 
0 E5 

c5 
-05 
- 0 5  

c5 
05 

a c5 
- 0 5  . t.5 

05 
05 . c5 

a 05 
. t 5  

05 . c5 . ( 5  
05 . c5 

e05 
05 
05 
c 5  

e 0 5  
e t S  

05 
.C5 

05 
t 5  

e05 
e05 

05 
e 3 5  

05 
- 0 5  . E5 

05 
.c5  
e t 5  

05 
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TABLE G3- 23. (Continued) 

G R I 3  ALOHA BET&-GAMMA 
=.c C" S3RFACE LOCATION tOPr/lOC C M 2 1  (HILL1 R/Hi?) 

0' S/UCLL 1 6  2 e 9 5 . 0  - 0 5  
0 1  S I W I L L  1 7  1 e 9 5 . 9  .C5 
C l  :/WALL 17 2 c 9 5 . c  05 
0: S /YALL 18 1 c 95.0 085 
0 1  S/WALL 1 0  2 c 9 5 . 0  . 05 
0 1  ;/HALL 1 9  1 < 9 5 . 0  005  
0 1  s / w r L L  19 ? < 95 .0  . 05 
C l  S I r P L L  20 1 c 9 5 . 0  . 05 
c 1  S/WCLL 29 2 9 5 . 0  . 05 
C l  S I K C L L  2 1  1 c 95.E . t 5  
Ci S I U C L L  2 1  2 < 9 5 . t  .C5 
3 1  : / r L L L  2,' 1 9 5 . 0  m05 
:1 S/YALL 22  2 c 9 5 . i  05 
*I 1 S/WCLL 2 3  1 e 9 5 . 0  c5 
C1 S/uALL 2 ?  2 c 9 5 . 2  . 05 
I 1  S/W4LL 2 4  1 c q5 .G t 5  
;1 j / S A L L  2 4  2 e 9 5 . 0  05 
9: :/WALL 25 1 * 9 5 . 0  . 05 
7 1  S/UALL 2 5  Z c 95.c c 5  
C: S / k ' t L L  26 1 C 95.G a t 5  
c: 5 f W L L L  26  2 c 9 5 . c  .cs 
0: S / U L L L  2 7  1 < 95 .0  C5 
!I : 3 f d l L L  2 7  z e 95.t 05 
3: S/YOLL 2 3  1 < 95 .0  0 95  
t i  s/wp;L 2 3  2 * 9 5 . 0  05 
a1  S / k A L L  23  1 < 9 5 . c  0 65 
C l  j / U A L L  29 2 c 9 5 . 0  005 
0 1  i / W G L L  3 0  1 c 9 5 . 0  .c5 
01 ; / ~ L L L  30 2 < 9 5 . 0  05 
0 1  :/WALL 11 1 c 9 5 . 0  05 
C 1  S/YALL 3 1  Z c 9 5 . 0  .05 
01 S / n t L L  32  1 c 9 5 . t  . c 5  
iil 5fUAL;  32 z c 9 5 . 0  0 c 5  
0: S/UALL 3 ?  1 c 9 5 . 0  . c5 
21 S/UCLL 33 2 9 5 . @  0 c5 
C?.  : / n p L L  34 i < 95.L . c5  
c1 S / Y C L L  3; : c 0 5 . 0  0 c5 
n: s / u a L L  3 5  1 9 5 . 0  c5 
c1 ~ / U A L L  35 2 95.G 05 
0 1  S I N A L L  36 1 c 9 5 . 0  05 
G l  S /YCLL 36 2 9 5 . c  . 6 5  
C l  S / U L L L  3 7  1 e 9 5 . 0  *C5 
0 1  5 f WLLL 37 2 c 9 5 . 1  C5 
01 SIWALL 3 9  1 < 9 5 . 0  . c 5  
;1 j / U b L L  3 8  2 c 9 5 . 0  * 0 5  
0 1  ;/WALL 39 1 e 9 5 . c  D c 5  



G3-152 

TABLE G3-23. (Continued) 

GQI3 aLPuA BETA-GAtlRA 
R C C Y  S'JQFhCE L O C A T I O N  ( O P . l / l O t  tH2) ( H I L L 1  R/HR) 

E l  
01 
01 
0 1  
01 
a 1  
01 
01 
01 
0 1  
01 
C l  
01 
0 1  
0 %  

01 
01 
01 
C1 
01 
0 1  
01 
C 1  
01 
C 1  
l i l  
C l  
01 
0 1  
0 1  
C l  
01 
C l  
0 %  
E l  
01 
0: 
01 
t l  
01 
01 
01 
O ?  
0: 
01 

a ?  

39 
43 
1 3  
bl 
41 
0;  
42 
4? 
4 3  
44 
44 
45 
45 
46 
46 
47 
i 7  
b8 
4 a  
54 
49 
5: 
5 t  
5 ;  
5: 
5? 
5' 
5 3  
= 3  
54 
54 
5 5  
55  
55 
56 
57 
5 7  
59  
53  
53 
59 
bb 
61  
6; 
61 

0 1 s   OFF^) 2 

2 
1 
2 
i 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
: 
2 
1 
2 
1 
2 
1 
2 

2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
z 
1 
2 

z 
1 
2 
1 
2 
1 
2 
1 

* 

95.L 
95.G 
75.c 

c 95.0 
95.0 

c 95.t  
c 9c .o  
c 95.c 

95.0 
< 95 .c  
c 95.0 
< 95.E 
c 95.0 
c 95.0 
c 95.c 
< 95.c 
c 95.0 
c 95.0 
c 95.0 

95.t  
c 35.0 
< 95.2 
c 95.0 
c 95.6 
c 95.G 
c 95 .5  
c 95.c 
c 95.J 
c 95.0 

95.c  
.f 9 5 . 6  
c 9C.i 
c 95.G 
< 95.c  
c 95.0 
c 95.G 

95.0 
< 95.c 
c 95.0 

95.c 
c 95.0 
< 95.: 
c 95.c 
c 95.0 

95.0 
< 95.0 

.c5 
05  

.c5 

.@5 

.E5 
05 . t 5  

.c5 

. t S  . c5 
05 

005 
05 

0 0 5  . c 5  
t 5  

095 
05 
05 

- 0 5  
.c5 
5t5 
025 

05 
.c5 

05 
.c5 

05 
05 
05 . c5 

- 0 5  
DC5 

c5  
05 

. 0 5  . c.5 
- 0 5  

05 
05 . E.5 . c5 

.c5 
05 

0 9 5  
0 0 5  
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TABLE G3-23. (Cont inued)  

G R I D  ALPHA BETA-GbUflA 
R C C 9  SURFACE LOCATION ( D P r / l c c  C M 2 ,  ( K I L L 1  R/HRl 

01 j / v f i i L  O/S  OFF(^) 1 t c 95 .0  t 5  
0: S/YLLL O / S  OFF 2 1  c 95.5 c 5  
C1 SIVALL 0 / 5  OFF 2 2  < 95.5 .c5  
c: S/UALL O / S  OFF 3 1  < 9 5 . 0  - 0 5  
C i  's/MAtL O / S  OFF 3 2  c 9 5 . 0  - 0 5  
c 1  W/WALL 0/5 3FF 1 1  95.5 m c 5  
@l w/waLL 01s OFF 1 2  c 95.0 * t 5  
C i  Y/HALL @ / S  OFF 2 1 c 95.5 .c5 
01 W/WALL 015 OFF 2 2  c 95.c . c5 
@: Y/WALL O/S OFF 3 1  95.9 c5 
C i  w/qcLL 01s OFF 3 2  c 95 .0  .05  
C F  Y/YPLL 1 1  c 05.0 *us 
C C  YIWALL 1 2  c 95 .0  . t 5  
C C  N/MOLL 2 1  < 95.G .c5 
C F  Y/WPLL 2 2  95.G . c 5  
CF Y/UALL 3 t  < 95.c .05 
O F  V / W A L L  3 z  c 9 5 . 0  . c5 
OF E/UZLL : 1  8. 9 5 . 0  e 0 5  
C F  :/WALL 1 2  c 95.s 0 0 5  
CF : / W A L L  2 1  95 .c  - 0 5  
CF !/WALL 2 2  .f 75.0 .C5 
C F  T / W f L L  3 1  9 5 . a  .05 
C F  : /HALL 3 2  c 95 .u  . 35 
C F  #/ ' *ALL : 1  < 9 5 . 0  05  
O C  Y/WALL 1 2  c 95.0 .05 
OF Id/WCLL 2 1  < 9 5 . L  05 
OF LI/WLL L ? 2  c 95.P 05 
C F  u/wfiLL 3 1  c 95 .2  . t 5  
C C  r / v A L L  3 2  < 9 5 . 5  .05 
CC :/MALL 1 1  c 95 .9  - 0 5  
C' $ / W A L L  I 2  95 .0  .E5 
CF j / U b L L  2 1  < 95.c - 0 5  
C C  ?/WALL 2 2  c 95 .0  .05 
C C  j / U P L L  3 1  c 95.5 - 0 5  
C F  f / L A L I  2 2  < 95 .c  .c5  

(a) INACC = Inaccess ib l e .  

6) O / S  OFF = O u t s i d e  o f f i c e .  
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TABLE G 3 - 2 4 .  RESULTS OF SMEAR SlXVEYS OF B U I L D I N G  430 

- 
GRID ALPHA BETA 

R O O M  S U P F A C E  LOCATION (DPM/lOO C n 2 )  ( D P W l O O  Cn2) 

01 
01 
01 
0 1  
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
0 1  
91 
01 
01 
01 
01 
0 1  
01 
01 
0 1  
31 
01 
01 
01 
0 1  
01 
01 
01 
01 

F L  ODR A 1 - 1 6  09  
FLOOR A 2  M ISSING(a) HISS I N G  
FL  OOK A 2  0 . 0 3  
FLOOR A 3  0 0 
FLOOR A 4  0 0 8  0 
FLOOR A 5  0 0 1  0 09 
FLOOR A 6  -04 09 
FLOOR A 6 DUP(b) 0 1 5  
FLOOR A ? *12 1.23 
FL  G O 2  A 8 04 . 0 5  
F L  OOH A 9 07 12 
FLOOR A 9 OUP .lO 0 
FLOOR A 1 0  0 0 
FLOOR A 11 0 .12 
FLOOR A 12 .02 . 0 8  
FLOOR A 13 0 .13 
FLOOR A 1 4  0 0 
FLOOR A 15 0 0 
FLOOR A 1 6  .a9 21 
FLOOR P 17 . G l  0 
FL  COR A 1 8  e 0 8  . 0 2  
FLOOR A 19  0 0 9  
FL  OOR A 20 -03 06 
FLOOR A 21 *09 .03 
FL 002. A 22 0 - 4 9  
F L O O R  A 23 ~ 0 3  e O 6  
FLOOR P 24 0 . 0 5  
FLOOR A 2 5  - 0 5  0 
FL  00s A 26 05 .03 
FL  OOR A 26 DUP 0 05 .13 
F L OOR A 27 0 0 
FL OOR A 2 5  0 0 
FLOOR A 29 .o 8 0 
FLOOR A 30 0 . 0 5  
FLOOR P 31 0 0 
FL  OOk A 32 011 c 
FLOOR A 33 0 0 3  0 04 
FLOOR A 34 0 0 3  07 
FLOOR A 3 5  0 0 
FLOOR A 3 6  0 1 0  11 
FLOOR A 37 0 .12 
FLOOR A 38 *ll 14 
FLOOR A 39  0 0 
FLOOR A 40 0 0 

Smears l o s t ;  i n s t r u m e n t  s u r v e y s  used f o r  a n a l y s e s ;  see Tab le  

DUP = Dupl i ca t e .  

G3-1.  
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TABLE G3-24 .  (Continued) 

G R I D  A L P H A  9 E f A  
R O C M  S U R F A C E  L O C A T I O N  (OPM/130  CH2 1 ( B P M / l O O  C? 1 

01 
01 
01 
01 
01 
0 1  
0 1  
0 1  
0 1  
01 
01 
01 
0 1  
01 
01 
01 
0 1  
0 1  
01 
0 1  
01 
01 
3 1  
01 
01 
01 
0 1  
01 
0 1  
01 
01 
01 
01 
01 
0 1  
01 
01 
01 
0 1  
0 1  
0 1  
01 
Di 
01 

F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
FL OOR 
F L OOR 
F L O O R  
F L O O R  
FL OOR 
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L OOC; 
FL 00% 
F L O O R  
F L O O R  
FL 004 
FL OOR 
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
FL 002 
F L O O R  
F L O O R  
F L O O R  
FL 0 3 R  
FL O9)R 
F L O O R  
FL UOR 
F L OOR 

A 40 
A 41 
A 42 
h 43 
A 44 
A 45 
A 4 6  

A 4 8  
n 47 

a 49 
a 5 0  
A 5 0  

5 1  
A 52 
h 53 
P 54 

A 56 
A 57 
A 58 
a 5 9  
A 6 0  
P, 6 1  
P 6 2  
e l  
e 2  
0 3  
B 4  
8 5  

B 7 
e 8  
0 9  
B 9 DUP(b) 
B 1 0  
B 11 
0 12 
6 13 
0 14 

B 16 

B 10 
0 19 

a 5s 

a 6  

e is 

a 1 7  

0 
0 

0 0 3  
0 

0 0 5  
06 
0 

010 
0 

0 0 8  
0 0 8  
0 0 9  
MET 

0 6  
0 

0 6  
~ 0 3  

0 
14 

.22 
- 0 6  
dE T 
WET 

0 
0 
0 

0 0 7  
0 c9 
.Ol 
.or 
001 
17 

0 
. a 2  
-04 

0 
0 

0 0 7  . oc 
.Ol 
. t i  

0 
0 

b03 

0 
0 

I. t 2  
0 21 
e t 2  

0 
0 

0 11 
2 6  

.24 
1 4  

WET 
06  
0 

e16 
0 0 9  
.03 
- 0 6  
. 3 1  
0 0 7  
.21 
YET 
MET 

0 
0 
0 

.Ol 
0 2  . 0 7  
0 
0 

.12 

. 0 5  
013 

0 
0 

0 0 5  
0 
0 
0 
0 

04 
. a 9  

. i a  
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TABLE G3-24. (Continued) 

GRID ALPHA BETA 
R O C M  SURFACE LOCA t I ON (OPH/lUO C H 2 )  fDPH1100 C H 2 1  

01 FLOOR 6 2 0  03  s 04 
9 1  FLOOR B 2 1  0 0 2 3  
01 FLOOR 6 22  0 01 0 0 6  
01 FLOOR B 2 3  0 1  0 2  
01 FLOOR B 2b  0 0 6  0 
ill FLOOR B 2 5  099 1.05 
01 FL 005 B 2 6  0 0 
01 FLOO?. 9 2 7  0 0 
01 FLOOR B 2 0  0 0 
0 1  f LOOC B 2 9  0 8  1 . 1 5  
3 1  FLOOR 9 30 0 0 
01 FLOOR B 3 1  0 0 
0 1  FL COR B 3 2  . 9 3  0 
01 FLOOR B 33 0 0 3  . 0 7  
01 F L  005 3 3 4  0 0 09 
0 1  FLOOR 6 3 5  0 . 3 0  

0 0 8  1.23 
0 0 3  0 

01 FLOOK 
ill FLOOR B 3 6  DUP 
31 FLOOFC B 3 7  b 05 09  
01 FLOOR e 3 8  0 0 
01 FLODR ti 3 9  0 0 3  0 
31 F L  002 0 4 1  .03  0 0 2  
01 F L O O K  B 42 0 0 10 
01 FL OOR B 4 3  0 10 
01 FLOOR 5 4 4  0 .10 
C l  FL OOR 8 4 5  0 0 3  0 
G l  F L O O R  B 4 6  05 0 0 6  
31 FLOOR B 47  0 0 5  . 3 5  
3 1  FLOOR a 4 8  .19 19 
0 1  FLOOR 6 4 9  019 0 10 
01 FLOOR B 50 0 2 1  .24 
J 1  FLOOR 0 5 1  0 02 21  
0 1  FLOOR B 5 2  013 0 5  
01 FLOOR e 5 3  010 019 
31 FLOOR B 5 4  06 0 21 
01 FLOOR 6 5 5  0 6  04 
J1 FL OOR B 56  019 0 3 9  
01 FLOOR 6 5 7  011 010 
01 F L  OOR B 5 8  0 07 
3 1  FLOOR B 5 9  -11 0 07 
0 1  FLOOk B 6 0  0 0 
01 FL ODR B 6 1  U 0 
0 1  FLOOR a 6 2  0 4  0 
01 FLOOR C I  . G I  0 

' 3 6  ( b )  



-. 

G3-157 

P 

TABLE G 3 - 2 4 .  (Continued) 

G R I D  ALPHA BETA 
ROOM SURF ACE LOCATION (OPH/lOO C H * )  fOPM/lOO ens) 

01 
9 1  
01 
01 
31 
01 
31 
31 
31 
71 
0 1  
31 
01 
Gl 
i l l  
31 
01 
01 
91 
01 
31 
71 
01 
71 
i l l  
0 1  
01 
01 
D l  
01 
01 
01 
01 
0 1  
01 
01 
01 
0 1  
01 
9 1  
01 
01 
9 1  
01 

FLOOR 
FLOOR 
FLOOR 
FL OOFi 
fLOOh 
f L ool? 
FLOOR 
FLOOR 
FL OOR 
FLOOR 
FLOOR 
FLOOR 
F L OOR 
f L OOR 
FL OOF; 
FL03R 
f L OOR 
FLOCJY 
FLOOR 
FLCOR 
FLOOR 
F L 004 
F L O O K  
FL 009 
F L  002 
FLOOZ 
FLOOR 
FLOOR 
FLOOR 
FL 03E 
FLO3li 
FLOOR 
FL 002 
FLOOE 
FL 002 
FLOOR 
FLOOR 
FLOOR 
FL 008 
FLOOR 
F L  005 
F L 001; 
FLOOR 
FL OOR 

c 2  
c 3  
c 4  
c 5  
C 6  
C ?  
t 6  
G 9  
c 9  
c 9  
c 10 
c 11 
c 12 
c. 1 3 
C 14 
C 15 
c is 
C 16 

c 18 
c 19 
c 2 0  
c 2 1  
c 2 2  
C 2 3  
C 2 4  
C 2 5  
C 2 6  

c 2 8  
C 29 

c 1 1  

c 2 7  

c 30 
C 3 1  
C 3 2  
c 3 3  
c 3 3  
c 3 4  
c 3 5  
C 36  
C 37 
c 3 8  
c 3 9  
C 4 0  
C 41 

O i l  

0 
0 04 
0 3 4  
.G9 
0 0: 
.Ol 

0 

DUP 0 1 0  
0 
0 
G 
0 

. O l  
0 

OUP 0 
0 

.it . G3 
0 

0 08 
.03 

0 
.c3  

0 
.05 

0 
0 

I Y A C C  (C) 
I N A C C  
I N  AC C 

0 
0 

1 3  
DUP 0 

05 
0 

- 0 3  
013 
0 0 8  

0 
1.12 

0 

D”P(b) 001 

0 2 4  
0 

023 
0 4 3  

0 
1 G  

0 07 
05 

012 
.44 
13 

0 
0 D b  

0 
0 
0 
0 
0 

1.29 
0 

.10 

.09 
0 

05 
.19 

0 5  
0 
0 
0 

I N A C C  
I N A C C  
I N A C C  

0 
0 

0 12 
0 01 
0 09 
0 01 
0 11 
. 1 9  
12 

0 11 
0 8 9  

0 5  
~ ~ ~~ ~~ 

(c) INACC = Inaccessible. 
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TABLE G 3 - 2 4 .  (Continued) 

i 
! 

! 

GRID ALPHA 9ETA 
9 0 C M  SURFACE LOCATION ( 3 P W l O O  CM2) ~ O P W 1 0 0  C M 2 )  

0 1  FLOOR C 41 DUP(b) 0 0 3  0 02 
01 FL OOL C 4 2  0 3  0 
01 FLOOR c 43 05 29 
3 1  FLOOR c 44 06 0 0 3  
31 FLOOR c 45 03 0 1  
01 FLOOR C 46 0 0 9  0 3  
0 1  FLOOR c 4 7  0 . 2 1  
3 1  FLOOR c 48 019 0 4 6  
0 1  FL OO? c 4 9  0 0 2  0 1 0  
01 FLOOR C 5 0  0 2 7  1 . 4 9  
01 FL03R C 50  DUP 0 1 6  2 1  
ill FLOOR C 5 1  - 3 2  .78 
01 F L 008 C 5 2  046 98 
0 1  FLOOR c 5 3  0 0 8  -14 
01 FLOO4 c 5 4  0 6  1 6  
0 1  FL 002 c 5 5  0 0 6  . 3 1  
G l  FLOOR C 5 6  011 .29 
01 ' FLO39 c 5 7  O i l  .40 
21 F L 002 c 5 8  003 010 
i l l  FLOOR c 5 9  0 3  0 7  
0 1  FLOOR C 60 0 0 3  04 
0 1  F i 03R C 61 0 .20 
i l l  FLOOn C 62 -04 0 
01 FLOOR 0 1  o i l  1.00 
3 1  FL 002 D 2  0 08 
01 FLOOR D 3  . a 3  1 6  
0 1  F L OOk 0 4  01 0 
01 FL 00s 0 s  . 0 9  67 
01 FLOOE! D 6  0 0 1  - 1 5  
3 1  FLOOR 0 7  007 . 2 8  
31 FLOOR 0 8  0 0 
G l  FLCOR D 9  -01 . O l  
01 FL OOK D 9 DUP O 10 
J l  FL 009 D 1 0  0 0 2  -30 
2 1  FLOOR 0 11 0 04 12 
ill FLOOC D 1 2  0 0 2  . 2 0  
01 FLOOR 0 1 3  0 0 
01 FLOO? D 1 4  0 01 0 
3 1  FLOOR D 1 5  0 4  0 
0 1  FLOOR 0 16 011 0 
0 1  FL COR D 17 0 0 8  0 
01 FLOOR 0 1 8  0 0 
J l  FLOOR D 18 OUP 011 0 
01 FLOOR D 19 05 02 
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TABLE G3-24. (Continued) 

GRID ALPHA BETA 
R o o n  SURFACE LOCATION ( D P n i i o o  cn 2, ( D P W ~ O O  C P I ~ )  

01 FL 00R P 2 0  05 0 O €  
01 FLOOR D 2 1  0 0 

01 FLOOR 0 2 2  0 0 6  .ll 
01 FLOOR D 2 3  0 - 0 8  
01 FLOOR 0 2 4  0 . O t  
01 FLOOR D 25 0 0 
J l  FLOOR D 26 0 0 
0 1  FLOOR 0 27 0 1 3  0 3 7  
01 FL COR 0 2 8  0 0 
01 FLOOK 0 2 9  003 0 
0 1  FL G O 2  0 2 9  0 0 
01 FLOOR D 3 1  0 0 
01 FL 003 0 3 2  05 - 1 5  
0 1  FLOOR 0 3 3  D 0 0 7  
01 FLOO?. 0 34 0 3  . 14 
0 1  FLOOR 0 35 -13 C 
01 FLOOR 0 3 6  0 1 0  001 
01 F L 009 D 3 7  033 . 2 5  
G l  FL 002 D 38 .13 .17 
ill FL 002 D 3 9  0 0 8  . 33  
31 FLOOi? 0 3 9  DUP - 0 3  03 
0 1  FLOOR 0 40 . 0 8  0 0 8  
01 FL 002 0 4 1  0 .ll 
0 1  FL COR 0 4 2  03 .03 
01 FLOOR 3 4 3  -18 . 3 2  
01 F L O O ~  0 44  - 0 5  e13 
01 F L OOR G 45 -03 .10 
31 F L 00% D 4 6  0 1 3  0 11 
0 1  FL 002 D 47 0 0 3  . 0 8  
51 F L OOR D 48 013 .37 
0 1  F L OOQ D 4 9  1 3  0 1 4  
0 1  FLOOR 0 50 - 0 5  2 6  
i l l  FL COR D 5 1  0 1 6  1 6  
3 1  FLOOR G 5 2  .24 - 1 6  
0 1  FLCOR D 5 2  DUP 0 .32 
01 FLOO2 9 5 3  01 6 0 3 4  
i l l  FLOOQ D 5b 06 0 2 1  
0 1  F L 002 D 55 0 1 1  - 1 5  
01 FLOOk 0 5 6  0 3 0  0 2 9  
a 1  FLOOR D 57 .19 1 .10  
01 FLOOk D 5 7  n w  0 0 1 6  
01 FL 009 D 58 0 . 0 7  
0 1  FL 00% 0 59  0 0 

01 FL OOR 0 2 1  OUP(b) 009 0 
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TABLE G 3 - 2 4 .  (Continued) 

G R I O  ALPHA BETA 
RO ON SURFACE L O C A T I C N  IOPH/lOO C g  I t D P W l D 0  Cl? 1 

0 1  FLOOR 0 6 0  0 3  15 
0 1  FLOOR 0 6 1  0 2 5  0 0 7  
0 1  FLOOR 0 62 04 0 
0 1  FLOOR E l  0 0 
0 1  FLOOR E 2  0 0 
01 FLOOR E 3 0 11 0 0 1  
01 FLOOR E 4  a 2 3  0 2 5  
0 1  F L OOR E S  04 0 0 4  
0 1  FLOOR E 6  . c 4  1 4  
0 1  FLOOR E 7 0 .04 
0 1  FLOOR E 8 004 - 0 5  
0 1  FL 008 E 9 .01 0 14 

0 1  FLOOR E 1 0  0 02 0 
0 1  FLOOR E 11 0 2 7  a 7 9  
0 1  FLOOR E 1 2  07  a 3 0  
0 1  FLOOR E 1 3  0 02 . 0 2  
0 1  FLOOFi E 1 4  0 0 
01 FLOOR E 15  0 0 
0 1  FLOOR E 1 6  003 t 
0 1  FLOOR E 1 7  0 .01 
0 1  FLOOR E 1 7  0 6 5  . 3 8  
0 1  FLOOR E 1 0  0 c e  04 
01 FLOOR E 2 0  0 3  012 
0 1  FLOOR E 2 1  0 - 0 8  
0 1  FL OOR E 2 2  0 09 . 0 3  
01 FLOOR F: 23 1 5  0 2  
0 1  FLOOR E 24 I N A C C  I N I C C  
01 FLOOR E 2 5  I N A C C  I N A C C  
01 f L OOK E 2 6  0 3  0 0 2  
01 FLOOR E 2 7  1NAC.C . I N A C C  
0 1  FL OOR E 2 0  0 C 
01 FLOOR E 2 9  0 0 
0 1  FLOOk E 2 9  0 0 
0 1  FLOOR E 3 1  0 G 
0 1  FLOOR E 3 1  DUP 0 0 
01 FL OOR E 3 2  050  .43 
0 1  FLOOR E 3 3  05  . 0 3  
0 1  FLOOR E 31 ~ 2 6  .84 
0 1  FLOOR E 3 5  0 0 
0 1  F L OOR E 36 c 3  . 0 3  
01 FLOOR E 37 S O 8  0 2 3  
0 1  FLOOR E 3 8  . 0 8  .36  
0 1  FLOOR E 3 9  0 0 5  0 

0 1  F L OOR E 9 DUP(b) 0 . 2 2  
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TABLE G3-24 .  (Continued) 

G R I D  ALPHA BE T I  
20 OM SUSFACE LOCATION t D P W l O 0  C H 2 )  (DPH/lOO C H 2 )  

01 
01 
31 
01 
01 
01 
D l  
01 
01 
01 
01 
J l  
01 
01 
01 
01 
01 
01 
01 
01 
01 
31 
01 
01 
0 1  
31 
I1 
01 
01 
01 
31 
J1 
3 1  
3 1  
01 
01 
01 
01 
01 
Jl 
01 
01 
01 
01 

FL  OOR 
F L  0017 
FLOOX 
FLOOR 
FLOOR 
F L  092 
FLOOK 
FLOOR 
FLOOE 
FLOOR 
FLOOR 
F L OOE 
FLOOR 
FLOOR 
FL  OOK 
FLOOK 
FLOOR 
FLOO2 
FL  OOi7 
F L OOk 
F L  OOR 
F L ooq 
FLOOR 
FLOO2 
FLOOZ 
FLOOR 
F L 09F. 
FLOOS 
FLOOR 
i L  OOR 
FLOOR 
FLOOR 
FLOOR 
F L OOK 
FLOOR 
FLOO3 
FLOOR 
F L O O R  
F L  OOR 
FLOOR 
FLOOR 
FLOOR 
F L  00% 
FLOOR 

E 
E 
E 
E 
E 
E 
E 
E 
E 
F 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

40 
41 
42 
43 
44 

4 5  
46 
47 
48 
49 
5 0  
51 
51 OUP 
52 
53 
54 
55 
56 
57 
58 
53 
60 
61 
62 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
12 
13 
14 
15 
16 
1 6  OUP 
1 7  
18 

44 D"P(b) 

003 
t 3  
0 

031 
0 

08  
03 

0 0 2  
0 0 6  
-10 
.10 
- 0 2  
-21 
-21 
.32 
0 0 8  
-14 

06 
b l l  

0 8  
-14 
0 0 6  
011 
.o 8 

0 
. 0 5  

0 
0 

G4 
.Ol 
.12 
09 

.12 
04 . c7 

0 
.19 

0 
1-84 

0 
-06 
.01 
- 0 8  
.43 

- 0 8  
13 
0 5  

-40 
0 2  
21 

. 0 2  
-29 
-47 
021 
.21 

'.18 

.13 

.11 

.12 
- 2 3  
16 

. 2 9  
13 

.44 
0 39 
32 

.07 
0 
0 

.32 
0 

m15 
. 0 2  
.10 
. i t  
.z3 
. 1 0  
.04 
- 0 8  
m18 

0 
1 .45  

0 
0 
0 

. 2 0  

.46 

. 2 r  
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TABLE G 3 - 2 4 .  (Continued)  

CRIO ALPHA 9ETA 
RO OH SUSF AC E L O C A T I O N  (OPN/lOO C N 2 )  (DPH/lOO C N 2 )  

01 
0 1  
01 
0 1  
01 
01 
01 
01 
01 
0 1  
01 
01 
01 
G I  
31 
0 1  
0 1  
01 
01 
0 1  
01 
0 1  
0 1  
01 
0 1  
0 1  
01 
01 
a 1  
01 
0 1  
01 
0 1  
01 
0 1  
0 1  
0 1  
0 1  
01 
0 1  
0 1  
01 
01 
0 1  - 

FLOOR 
FLOOR 
F L OOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
F L  OOR 
FLOOR 
FL 002 
FLOOk 
FLOOR 
FLOOR 
FLOOR 
FLOOiz 
F L OOA 
F L 03R 
FL0C)R 
F L  032 
FLOOR 
FL 002 
FLOOR 
FLOOR 
F L OOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
F L  003 
FLOOR 
F L OOR 
FLOOR 
FLOOR 
FLOOR 
FL  OOR 
FLOOR 
FLOOR 
FLOOR 
F L OOR 
FL  OOR 
FLOOR 
F L  03R 
FLOOR 

F 1 9  
F 2 0  
F 2 1  
F 2 2  
F 2 3  
F 2 3  
F 2 4  
F 2 5  
F 2 6  
F 2 7  

F 2 9  
F 2 9  
F 3 1  
F 3 2  
F 3 3  
F 3 4  
F 3 5  
F 3 5  
F 3 6  
F 3 7  
F 3 8  
F 3 9  
F 4 0  
F 41 
F 4 2  
F 4 3  
F 4 4  
F 4 5  
F 4 6  
F 4 7  
F 4'8 
F 4 8  
F 49 
F 5 0  
F 5 1  
F 5 2  
F 5 3  
F 5 4  
F 54 
F 55  
F 5 6  
F 5 7  
F 5 8  

F z a  

08 
003 
- 1 5  
001 
0 2 9  

0 
015  

I N A C C  
0 
0 

IN AC C 
0 
0 
0 

0 0 5  
. 0 8  
0 c 3  

0 18 
0 

2 1  
n ISS I NG( a) 

o G 5  
0 

- 0 3  
G5 

-10 
.10 
019 
0 0 2  
a 1 0  

DUP 019 
0 1 0  
- 1 3  
008  

0 
- 9 1  
.19 

OUP - 0 3  
0 

0 11 
0 03 
- 0 3  

.22 

. 05  
1 6  

-15 
0 5  

G 
.55 

I H A C C  
0 
0 

I N A C C  
0 
0 

0 0 2  
0 

a 0 7  
-06 

0 
0 1 9  
. 0 6  
.04 

5 6  
MISS I N  G 

. l C  
0 

.05 
0 0 8  

0 
e14 
0 2 1  
0 03 
0 0 8  

9 14 
2 2  

. o a  

. 0 5  
6 5  

.34 
- 0 5  
.05 
0 4 4  

0 
12 

a 2  
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TABLE G3-24. (Continued) 

P 

g 

P 

i 

t 

G R I D  ALPHA S E f A  
R O 3 M  SURF ACE LOCATION (DPM/lOO CH2J ( D P W l O O  CM2 J 

01 FLOOR F 59  0 0 8  e13 
01 FLOOR F 6 0  0 0 3  0 1 0  
01 FL OOK F 6 1  2 2  0 2 3  
01 FLOOR F 62  . c2 . 0 2  
0 1  FLOOR G l  03  . O l  
0 1  FL 005 G Z  0 0 
01 FLOOR G 3  0 0 
31 FLOOR G 4  01 . 0 7  
61 FLOOR G 5  004 . a 5  
01 FL OOR G 6  0 01 .12 
01 FLOOR G 7 a17 0 0 9  
01 F L OQR G 8  .12  0 1 2  

0 01 FLOOR G 9  0 0 1  
01 FLOOR G 10 0 . 1 3  
0 1  FLOOR G t i  a 0 7  0 
a1 FLOO2 G 1 2  . 0 7  . 2 2  

01 FLOOR G 1 3  0 1  0 .15 
J l  FL OOR G 1 4  0 0 
01 FLOOR G 1 5  0 0 
01 FLOOR G 16  -06 0 
0 1  FLOOR G 1 7  0 . 1 5  
0 1  FL 0C)F. G 18 . 0 8  . 0 2  
01 FLOOR C 1 9  0 0 
01 FLODR G 2 0  1.75 1.08 
0 1  FLOOr7 G 2 1  G - 0 5  
0 1  F L OOR G 2 2  06 .13 
01 FLOOR G 2 3  0 0 1  . 0 8  
01 F L OOR G 2 4  0 0 
01 FLO3R G 25 0 0 
G l  FL03R G 2 6  005  0 
0 1  FL 002 G 2 7  0 .02 
0 1  FL03h G 2 8  05 .ie 
0 1  FL 002 G 2 9  0 0 
01 FL3Oiz G 2 9  0 . 1 0  
01 FL OOQ G 3 1  003 -18 
01 FLOOR G 32 .c 3 0 
3 1  FLOOR G 3 3  0 0 0 4  
D l  FLOOR G 34 . C3 . 56  
0 1  FLOOR G 3 5  0 . 2 0  
01 FLOOR G 3 6  01 0 - 2 5  
0 1  FLOOR G 3 7  0 0 22 
0 1  F L OOF. G 3 8  003 0 6  
01 FLOOR G 3 9  0 0 

3 1  FLOOR G 1 2  DUP(b) . c 2  . 0 5  
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TABLE G324. (Continued)  

GRID A L P H A  B E T A  
R O C M  S U R F A C E  L O C P T I O N  tDPW100  CM2 1 fOPM/lOO Cd 1 

01 
01 
01 
01 
01 
01 
01 
91 
0 1  
01 
01 
01 
01 
01 
01 
01 
01 
01 
0 1  
a 1  
01 
01 
01 
01 
01 
01 
a1 
01 
01 
01 
01 
01 
f!l 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
G l  

F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
FL 002 
F L O O R  
FL OOR 
F L O O R  
F L O O R  
F L O O R  
F L  OOR 
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O 2  
FL OOR 
F L O O R  
F L 0 3 R  
F L O O R  
FLOO2 
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O ~ R  
FL OOR 
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  

G 40 
G 41 
C 4 2  
G 43 
G 44 
G 45 
G 45 
G 4 6  
G 47 
G 48 
G 49 
G 50 
G 5 1  
C 5 2  
G 53 
G 54 
G 55 
G 56 
G 57 
G 58 
G 59 
G 6 0  
G 6 1  
G 6 2  
H 1 
H t  
H 3  
H 4 
H 5  
H 6  
H 7 
H 7 
H 8  
H 9  
H 1 0  
H 11 
H 1 2  
H 13 
H 14 
H 15 
H 1 6  
H 17 
H 18 
n 19 

0 
0 

0 9  
0 0 6  

0 
0 

tUP(b) 03 
0 

003 
0 35 

0 
0 

19 
0 2  

-03 
0 

0 2 8  
003 
017 

0 
0 

003 
0 
0 
0 
0 
0 
0 

0 0 1  
04 

017 
DUP 0 

- 1 5  
-09 
02 
04 
07 

mi5 
0 
0 

0 01 
-13 
003 
0 0 8  

0 
0 
0 

.ll 
0 05 

0 
0 1 8  
lG 
09 

-8G 
06 
05 

.21 
010 

007 
.44 
-16 
.13 
04 

.29 
- 0 7  
0 13 

0 
0 
0 
0 

04 
. 1 2  
14 

e l 0  
. 1 0  
.44 
-23 
05 
17 
13 
0 
0 

- 0 9  
. 0 5  
s 0 9  
0 10 
-01 

. 2 a  

i 
i 
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TABLE G3-24. (Continued)  

GR I3 ALPHA BETA 
RO O r  SURFACE LOCAT I CN ( D P W 1 0 0  C $ )  ( D P W l O O  C$ 1 

s 

01 
0 1  
0 1  
01 
01 
01 
31 
0 1  
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
0 1  
01 
01 
0 1  
0 1  
01 
01 
01 
0 1  
01 
01 
01 
01 
9 1  
0 1  
01 
01 
0 1  
01 
01 
01 

FLOOR 
FLOOR 
FLOOK 
FLOOR 
FLOCJK 
FLOOR 
FLOOR 
F L  003 
FLOOR 
FL OOR 
FLOOR 
FL 002 
FLOOR 
FLOOR 
FLOOR 
F L O W  
FL  OOR 
FLOOR 
FLOOR 
FLOOR 
FL  OOR 
FL 002 
FL 002 
FLOOR 
F L  OOR 
FLOOR 
FLOOR 
FL03R 
FLOOR 
FLOOR 
FLOO2. 
FL  OOR 
FLOOR 
FL 009 
FLOOR 
FLOOR 
FLOOR 
FL  OOR 
FLOOR 
FLOOR 
F L DOC 
FLOOR 
FLOOR 
FLOOR 

H 
cc 
H 
H 
H 
H 
n 
H 
H 
H 
H 
H 
H 
H 

H 
H 
H 
H 
H 
ti 
H 
H 
H 

ti 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
kl 
H 
H 
H 
H 
H 
H 
H 

n 

n 

19 OUP(b) 
20 
21 
2 2  
2 3  
2 4  
2 4  DUP 
25 
26 
2 7  
2 8  
29 
3 0  
3 1  
3 2  
3 3  
3 4  
3 5  
3 6  
3 7  
37 DUP 
3 8  
3 8  OUP 
3 9  
4 0  
40 DUP 
4 2  
4 2  
4 3  
4 4  
4 5  
4 6  
4 7  
4 8  
4 9  
5 1  
5 2  
5 3  
5 4  
5 5  
5 6  
5 7  
5 9  
6 0  

- 0 8  
0 

09 
- 3 2  
a 0 1  

0 1  
0 
0 
0 
0 
0 
0 

0 1 6  
.ll 

0 
- 1 3  
.10 
0 1 0  

0 
1 3  

010 
0 1 0  
- 1 3  

0 
0 5  

- 1 6  
0 

.03 
0 
0 

1.08 
0 0 2  
. 0 8  
- 0 5  

0 
. 0 8  
0 0 8  

0 3  
0 0 6  
.ll 

03 
0 1 7  

0 
- 2 8  

0 0 9  
C 
0 

.5? 
0 3  
1 6  
0 6  
0 

0 26 
. 0 3  

0 
0 
0 

. 39  

. O ?  
1 5  

. 2 t  
06  

- 0 7  
0 0 1  
.17  

0 
0 11 
- 0 6  
.3c 
e14 

U 
0 

0 11 
0 . a c  

- 2 6  
2 4  
22  
0 
0 

.22 
0 1 2  
-15 
010 
. 16  
.34 
e 5 0  
. 3 6  

i 

i 
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TABLE G3-24 .  (Continued) 

i 

1 

GRID ALPHA BETA 
R O O M  SURFACE L OCd T I ON t O P M / l 0 0  CM2) I D P W l O O  C M 2 )  

or FLOOR H 61 0 a 1 3  

3 1  FLOOR H 62  0 7  0 
31 F L OOK I 1  05 0 
01 FL  001 I 2  0 0 
31 FLOOR I 3 0 . 0 6  
01 FL  OOK I 3 DUP 0 0 2 1  
2 1  FLOOR I 4  0 04 . O l  
01 FLOOR 1 5  G t  0 09 
01 FLOOR I 6  o G 7  - 1 5  
01 FLOOR I 7  0 04 1 4  
01 F L 002 I 8 .07 1 7  
01 FL  OOR 1 9  001 .10 
01 F L  OOR I 10 O C 2  . 0 7  
01 FLOOR 1 11 0 0 2  - 1 5  
01 F L  005 I 12 0 .O2 
0 1  FLOOR I 13 . G1 . c 3  
01 FLOOR I 1 4  001 0 
0 1  F L OOR I 1 5  0 0 
01 F L  03k I 1 6  0 0 
3 1  FL  oga I 17 .03 0 
D l  FLOOS I 1 5  0 0 3  018 
01 F L 032 I 1 9  0 23 
01 FLOOR I 2 0  001 0 
3 1  F L 03R I 21 . 0 3  .ll 
01 FLOOR I 2 2  .Ol 0 
01 F L 03R I 2 3  0 0 
01 F LOO2 I 24  0 2 3  0 1 5  
01 FL OOk I 25 0 0 0 2  
0 1  FL OD& I 2 6  0 1 1  0 
ili F L OOF. I 2 7  011 - 2 6  
01 FLOOR I 2 8  0 0 
01 FLOOR I 29 0 05 0 
J1 FL ooa I 29 DUP 0 0 
3 1  FLOOR I 3 0  0 0 
01 F L  OOR I 3 1  0 . 1 0  
3 1  FLOOR I 3 2  0 .01 
01 F L  OOR I 3 3  . 0 3  .19 
0 1  FLOOR I 34  0 1 0  .04 
01 F L OOR I 35 0 0 0 3  
01 FLOOR I 3 6  0 - 0 3  
01 FLO3k I 37 - 2 3  0 1 4  
J l  F L  OOR I 3 8  0 1 3  . 2 2  
01 FL OJK I 3 9  0 5  0 1 3  

01 FLOJE tr 6 1  D u d b )  -15  0 
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TABLE G3-24.  (Continued) 

C R I  D A L P H A  B E T A  
R O O Y  SURFACE LOCATION 1DPM/lOO C H 2 )  ( D P W l O O  C M 2 )  

0 2  F L OOii I 40 . 03 e16 
01 FLOOR I 4 1  0 0 
0 1  FLOOR I 42 03  . 0 2  
0 1  FLOOR I 4 3  05 05 
01 FLOOR I 44 03 .ll 
01 FL OOR I 4 5  011 0 8  
0 1  FLOOF I 4 6  0 1 9  
01 FLOOR I 47 0 0 
01 FLOOR I 4 8  0 1 6  . O R  
01 FLOOR I 4 9  . 0 8  . 0 5  
0 1  FLOOR I 50 0 0 
J1 FL 002. I 5 1  0 05 
3 1  FL 03R I 52 010 . 3 2  
01 fL03R I 53 0 3  e15 
G l  FLOOR I 5 3  D"P(b) . t 8  0 5  
01 FLOOR I 54 0 3  * 0 7  
0 1  EL COR I 55 . 2 2  5G 
0 1  FLOO2 I 56 .55 .57 
i.1 FLOOR I 5 7  63 . 9 t  
3 1  FLOOR I 58 . 3 0  9 5  
0 1  FL 00% I 59 m17 . 3 4  
0 1  FLOOZ I 6 0  .C8 0 
0 1  FL03R I 60 WET WET 
3 1  FL OOZ I 61 0 s 0 6  
3 1  FLO9R I 6 2  0 0 
01 FL 03fi J l  0 05 
J l  FL 002 J 2  0 0 
01 F L OD2 J 3  0 .05 
J l  FL 0 0 6  J 4  0 4  0 
31 FL 03k J 5  -23 - 6 0  
01 FLOOR J 6  09 0 2 8  
I1 FL032 ~r .01 0 05 
Jl FLOOK J B  t 4  . 04 
3 1  F L OOR J 9  09 0 
3 1  FLOOk J 1 0  0 0 7  22 
01 FL 009 J 11 -02 . 0 6  
01 FLOOR J 1 2  a t 2  0 1 5  
0 1  FL OOR J 1 3  0 0 
0 1  FLOOR J 1 4  0 0 1  0 t e  
0 1  FL COR J 15  012 .59 
0 1  FLOOR J 1 6  - 0 3  0 
01 FL 002 J i f  -03 0 1 0  
0 1  FLOOR J 1 8  . 2 7  .lG 
01 FLOOR J 1 9  016 .47 

t 
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TABLE G3-24. (Continued) 

CRX 0 ALPHA 5 E f A  
RO C M  SURF ACE LOCATION (OPM/lOO CM 2, I : D P 4 / 1 0 0  C W 2 )  

0 1  FL  OOR J 2 0  0 0 
01 FLOOR J 2 1  0 05 
0 1  FLOOR J 2 2  0 1  .21 
0 1  FLOOR J 2 3  0 0 1  . 0 8  
0 1  FLOOR J 24 0 e 0 3  
0 1  FLOOR J 2 5  0 0 5  .lo 

0 1  FLOOR J 2 6  0 0 
0 1  F L OOR J 2 7  0 .02 
01 FLOOR J 2 8  19 . 0 2  
01 FLOOR J 2 9  . 05  0 
01 FL  002 J 30 0 0 
0 1  FLOOR J 3 1  0 0 
01 FLOOR J 32 0 . z e  
0 1  FLOOR J 3 2  OUP e l  3 .09 

0 1  FLOOI? J 25 DUP(b) 0 0 

or F L OOR J 3 3  15  .46 
0 1  FLODR J 3 4  010 . 5 6  
D l  FLOOR J 3 5  05 0 3  
0 1  F L 005 J 3 6  .10 - 1 2  
0 1  FLOOR J 37 0 8  e O 6  
01 FLOOR J 3 8  . 0 8  m O 6  
01 FLOOR J 39 0 05  
01 FLOOR J 40 .10 .33 
0 1  FLOOP J 41 0 08 0 10 
3 1  FLOOR J 42 DUP .09  0 6  
01 FLOOR J 42 .C6 0 
01 FLOOR J 4 3  0 1 6  . 2 2  
01 FLOOR J 4 3  DUP .21 0 
0 1  FLOOR J 44 - 0 8  0 3 2  
01 FLOOR J 4 5  0 05 
0 1  FLOOR J 46 0 .14 
0 1  F L 002 J 4 7  b 0 8  0 0 9  
01 FLOOS J 4 8  - 0 5  . s o  
01 FLOOR J 4 9  - 0 5  . 0 2  
01 FLOOR J 5 0  - 0 3  01 
0 1  F L OOR J 5 1  0 8  a 05  
01 FLOOR J 52 -1 0 . 0 3  
01 F L  COR J 5 3  a l l  .13 
21 FLOOR J 5 4  0 - 6 1  
0 1  FLOOR J 5 5  . 0 8  m23 
0 1  FLOOR J 5 5  DUP e 2 5  .53  
01 FLOOR J 5 6  0 1 7  29 
0 1  FLOOR J 5 7  - 1 4  .24 
01 FLOOR J 5 8  WE 1 WET 
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-3 TABLE G3-24. (Continued) 

f 

GRID ALPHA BETA 
RO OH SURFACE LOCATION ( D P W t 3 C  C . r 2 )  ( D P W I O O  C d )  

01 
01 
0 1  
0 1  
0 1  
01 
01 
01 
01 
0 1  
01 
01 
01 
01 
01 
01 
01 
31 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
0 1  
01 
01 
01 
0 1  

FL OOR 
FLOOR 
f L OOR 
f L OOR 
f L OOR 
FLOOR 
FLOOR 
f L OOR 
FLOOR 
f L OOR 
f L OOR 
FL 005 
FLOOR 
F L O O R  
FLOOR 
FL 005 
f L OOR 
F L O O R  
FLOOR 
FLOOR 
f L OOR 
F L O O R  
FLOOR 
FLOOR 
f L OOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
f LOOR 
FLOOR 
FLOOR 
f L OOR 
FLOOR 

FLOOR 
f L OOR 
FL OOR 
FLOOR 
F L  OOR 
FLOOR 
f L OOR 
FLOOR 
FLOOR 

FLOOR 

J 
J 
J 
J 
J 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
U 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
U 
K 
K 
K 
K 

5 9  
6 0  
60 
61 
62 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
it 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2  
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

YE T 
0 

WET 
0 

-11 
0 

a30 

a 

001 
-01 
0 12 

1 . 0 0  
0 
0 

-04 
0 

8 0 1  
04 

0 
03 
I3 

. C B  
0 
0 

06 
O"P(b) 0 

06 
-06 

0 
0 
0 
0 
0 
0 

03 
.05 
-10 
0 1 0  
- 0 8  

0 
. 0 3  
- 0 3  

WFT 
0 

YET 
0 
0 
0 
0 

0 53 
. 1 0  

MISSING 
01 
14 
12 

- 8 8  
0 
0 

.12 
0 
C 

006 
C 

.20 
-06 
.07 
0 c3 

0 
- 6 6  
e15 
.19 
e16 

0 
0 
0 

c3 
0 
0 
0 

012 
.09 

0 . 0 1- 
- 1 5  
0 1 2  
. 0 9  
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TABLE G3-24. (Continued) 

01 
0 1  
0 1  
01 
0 1  
0 1  
01 
0 1  
01 
01 
0 1  
01 
01 
0 1  
0 1  
0 1  
01 
D l  
01 
0 1  
0 1  
01 
01 
01 
0 1  
01 
01 
01 
01 
0 1  
01 
0 1  
01 
0 1  
01 
01 
01 
01 
01 
01 
0 1  
01 
0 1  
01 
- 

FLOOR 
F L  008 
FLOOR 
FLOOR 
FLOOR 
F L  002 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
F L  OOR 
FLOOR 
FL  OOR 
FLOOR 
FLOOR 
FLOOR 
FL  008 
FLOOR 
FL  00% 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
F L  OOR 
FLOOR 
F L  002 
FLOOR , 

F L  009 
FLOOR 
FLOOR 
F L OOR 
FLOOR 
FLOOR 
FLOOR 
FL OOR 
FLOOR 
FLOOR 
FLOOR 

K 39 
K 40 
K 42 
K 42 
K 4 3  
K 44 
K 4 5  
K 46 
K 4 6  
K 4 7  
K 4 7  
K 4 8  
K 4 3  
K 5 0  
K 5 1  
K 5 2  
K 5 3  
K 5 4  
K 55  
K 5 6  
K 5 7  
K 5 8  
K 5 9  
K 60 
K 6 1  
K 6 2  
K 6 2  
L 1 
L Z  
L 2  
L 3  
L 4  
L 4  
L 5  
L 6  
L 7  
L 8 
L 9  
L 1 0  
L 11 
L 12 
L 1 3  
L 1 4  
L 1 5  

0 . l@ 
0 0 6  - 0 3 1  
006  0 6  
WET WET 

0 0 
0 05  

O i l  - 0 3  
. 0 9  -23 

. 0 2  0 
OUP 0 0 2  0 

0 3  0 
13 0 

.O2 c 
0 0 5  0 
.lO 0 

0 6  .23 
03 m1.6 

WET MET 
H E  T WET 
WET WET 
WET WET 
WET WE 1 
WET WET 
. 0 7  .03 
0 0 7  . Ob 

DUP 023 . 8 5  
0 0 5  0 

0 0 
DUP 0 .01 

0 I! 
.2 0 0 

OUP 0 01 04 
0 0 07 . 0 4  0 1 0  

01 7 .25 
.a9 e14 

0 0 
021 - 8 2  

0 0 
0 0 
0 - 6 3  

. O t  . 0 5  
0 0 

DUP(b) 029 5 9  
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TABLE G 3 2 4 .  (Continued) 

G R I D  A L P H A  B E T A  
R O C M  S U R F A C E  LOCA T I ON (DPH/lOO CM2) ( D P H / l O O  C d  1 

0 1  
01 
01 
0 1  
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
0 1  
ill 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 

F L O O R  
F L O O R  
F L O O R  
FLOOR 
F L O O R  
FL 002 
F L O O R  
FLOOR 
FL 00s 
FL 002 
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L OOR 
FL OOR 
F L O O R  
FLOOR 
F L O O k  
F L O O R  
F L O O 2  
FL 009 
F L O O R  
F L O O R  
F L O O R  
FL OOiz 
F L O O R  
F L O O Z  
F L  OOR 
F L O O R  
FL 005 
F L O O R  
F L O O R  
F L O O R  
FL OOR 
FL 002 
F L O O R  
FLOOR 
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  
F L O O R  

L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 

16 
17 
1 8  
19 
2 0  
21 
2 2  
23  
2 4  
2 5  
2 6  
2 7  
2 8  

29 
3 0  
3 1  
3 2  
3 3  
3 4  
3 5  
3 6  
37  

3 9  
40 
41  
4 2  
4 3  
4 4  
4 5  
4 6  
4 7  
4 8  
4 9  
4 9  DUP 
5 0  
5 1  
52 
5 2  DUP 
53 
5 4  
55 
5 6  

2 8  DUP(b) 

3 a  

028  
03 

a C 3  
0 

0 0 1  
06 

.09 
0 1 2  

0 
0 
0 
0 
0 
0 

I N A C C  
0 
0 
0 

. 05  . C8 

.05  
0 0 3  
06 

0 0 6  
6 9  

. 1 7  
WET 
. 0 3  
WET 
WE T 

INACC(C) 

- 0 6  
0 1 3  

0 
13 

0 
0 2 1  

0 3  
0 

0 3  
019 
014 
WET 

 ISS SING(^) 

011 
. O l  
. O l  

0 
. Z l  

0 
0 5  

0 
G 
t 
0 
0 
0 
0 

I N A C C  
I N A C C  

0 
0 

. O l  
. 0 3  
. 2 0  

0 
0 
0 
t 

. 5 4  

. 0 5  
WET 
.21 
WET 
M E T  
.01 
. 3 5  

0 
. 1 P  

0 
0 4 5  

H I S S I N G  
. 0 3  

0 
. 0 0  
.18 
.18 
M E T  
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TABLE G3-24. (Continued) i , 

GR I0 ALOHA B E T A  
R O C U  SURf ACE LOCA f I ON ( D P H / l O O  C M n )  ( D P W l O O  C S 2 )  

01 
0 1  
0 1  
01 
01 
01 
0 1  
0 1  
0 1  
0 1  
0 1  
01 
0 1  
0 1  
01 
01 
01 
01 
0 1  
01 
01 
01 
0 1  
0 1  
01 
0 1  
a1 
01 
01 
0 1  
D l  
01 
01 
01 
0 1  
0 1  
0 1  
01 
01 
01 
01 
0 1  
01 
0 1  

FLOOR 
FLOOR 
FLOOR 
FLOOR 
FLOOR 
CE I L  I N G  
C E I L I N G  
C E I L I N G  
C E  I L f N t  
C E I L I N G  
C E I L I N G  
L E I L I N 5  
C E I L I N G  
CE ZLING 
C E I L I N G  
C E I L I N G  
C E I L I N G  
CE I L I Y G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
CE I L I  N G  
CE I L I N G  
C E I L I N G  
C E I L I N S  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
CE I L I  N G  
C E I L I N S  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
CE I L I H G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  

L 51 
L 5 8  
L 59  
L 60 
L 6 1  
A I 
A 2  
A 3  
A 4  
A 4  
A S  
A 6  
A 7 
A 8  
P 9 
A 1 4  
A 2 3  
A 33 
L 1 5  
6 1  
B 2  
B 3  
6 4  

B 6  
B 7  

9 9  
B 11 
B 2 0  
6 36 
B 5 5  
C l  
C 2 
C 2 
C 3 
c 4  
C 5 
C 6  
C T  
c 0  
c 9  
c 17 
c 39 

e s  

a a 

YET 
U E l  

I N  AC C 
INACC 

0 
0 

001 

I N A C C ( C )  

0 
DUP(b) 04 

1.92 
.1 1 

0 
. t i  

0 
0 
0 . 02 

. 0 7  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 5  
0 
0 
0 

OUP 0 
0 . 09 
0 

s C 6  
0 

001 
0 
0 
0 

WE f 
U E f  

I N A C C  
I N A C C  
I Y A C C  

0 
0 
0 
0 
0 

1 .04  
0 
0 
0 
0 
0 
0 

0 2 0  
001 

0 
0 
0 
0 
0 
0 
0 
0 
0 

.40 
0 

06 
0 
0 
0 
0 

0 0 b  
0 
t 
0 
0 
0 
0 

.01 
0 4  
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TABLE G 3 2 4 .  (Continued) 

~~ ~~ 

CRI 0 A L  PH A 9ETA 
R O O M  SURFACE LOCATION f o P n / l o o  cn2 1 ( O P ~ / l O O  CW2) 

J1 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
31 
0 1  
c1 
J l  
J l  
3 1  
31 
01 
01 
01 
01 
01 
0 1  
31 
C l  
3 1  
01 
0 1  
J1 
01 
01 
J1 
01 
ill 
31 
01 
c1 
01 
G1 
0 1  

C E I L I N G  
C E  I L I  NG 
C E I L I N G  
C E  I L I N G  
C E I L I N G  
C E I L I N S  
C E I L I N G  
C E I L I N G  
CE ILINS 
C E I L I N G  
C E I L I N G  
C E I L I N G  
i E i L I N G  
C E I L I N G  
C E I L I N G  
C E i L I V G  
C E I L I N G  
C E  X L I N G  
C E  I L I N S  
C E  I L I  Y G  
:E I L I Y G  
C E I L I N G  
C E  ILING 
C E I L I N G  
L E I L I Y G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E l L I N G  
5 E I L I 4s 
O E I L I Y G  
CE i L I N G  
L E X L I N G  
uE I L I N G  
Z E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
Z E I L I Y G  
Z E  I L I N G  
C E l L I N G  
CE I L I  Y G  
C E I L I N G  
C E i L I V G  

c 48 
C 52  
0 1  
0 2  
0 3  
0 4  
c 5  
0 6  
0 7  

D 9  

t 25 
0 4 0  
G 60 
E l  
E Z  
E 3 
E 4  
E 5  
E 6  
E 7  
E 8 
E 9  
E 13 
E 32 
E 3 4  
F l  
F Z  
F 3  
F 4  
F 5  
F 6  
F 7 
F 8  
F 9  
F 19 
F 4 2  
F 4 6  
F 5 3  
F 5T 
G 1  
C Z  
G 3  

e a  
0 ia 

0 
.05  

0 
.01 

0 
001 
. 0 1  

0 
0 
0 
0 
0 
0 
0 
0 

021 
0 
0 

.Ol 
- 0 6  

0 
0 
0 

.03 
0 

. 9 9  

. o z  
0 
0 
0 
0 
0 
0 

0 01 
0 

0 0 1  
0 

0 02  
- 0 8  

0 
0 
0 

.lO 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 1  . oi 
. o z  

1 0  
.44 

0 
0 
0 

- 1 8  
0 
0 
0 
C 

09 
- 7 6  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
G 
0 
t 
0 

- 0 1  
- 0 8  

0 
0 

I .- 

1 
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TABLE G3-24. (Continued) ' 

G R I D  AL P H I  B E T A  
R O O M  SURF ACE LOCA T I ON (DPN/lOO CN2 1 ( D P M / l O O  CM2 1 

0 1  
01 
0 1  
01 
0 1  
0 1  
01 
01 
01 
01 
0 1  
01 
01 
01 
01 
0 1  
01 
01 
81 
0 1  
01 
01 
01 
0 1  
01 
01 
01 
0 1  
01 
01 
01 
0 1  
01 
01 
01 
01 
01 
01 
01 
01 
0 1  
0 1  
01 
01 

C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E  I L  I N G  
C E I L I N G  
CE S L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
CE I L I N C  
CE I L I  Y G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
CE I L  I NG 
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E  I L  INS 
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
CE S L I N G  
C E I L I N G  

G 4  
G S  
G 6  
G 7 
G 8  
G 9  
G 24 
G 37 
G 5 0  
G 5 8  

H 2 
F c 3  

n i  

n c r  
n 5  
H 6  
H 7  
H 8 
H 9  
H 12 
ti 2 6  
n 43 
n 5 4  
I 1  
I 2 
I 3 
I c r  
I 5 
I 6 
I 7 
I 8 
I 9  
I 2 8  
I 2 9  
I 41 
I 4 9  
I 59 
J l  
J Z  
J 3  
J 4  
J S  
J b 
J 7  

. 0 1  
0 0 6  
.Dl 
001 

0 
0 
0 
0 

.C8 
0 
0 

15 
01 
0 

.Ol 

.c3 
0 
0 
0 
0 

05  
0 
0 
0 
0 
0 
0 
0 
0 . 0 9  
0 

0 6  
0 s  

0 
0 
0 
0 
0 
0 
0 . 0 3  
0 
0 
0 

. 3 8  
0 5  

. 1 0  
0 
0 
0 
0 
0 . 0 7  
0 
0 

. 0 9  
0 
0 
0 
0 
0 
0 
0 
0 

01 
C 
0 
0 
0 

. 0 5  
0 
0 
0 
0 
0 
0 

. c 1  

. 0 2  
0 1  
0 

0 6  
0 0 1  

0 
0 
0 
0 
0 
0 

1 
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TABLE G3-24. (Continued) 

I 

, 

c 

J 

G R I D  ALPhA BET A 
R O O M  SURFACE LOCATICN (OPWlOO CM2)  (DPM1100 C d l  

01 
01 
01 
01 
01 
01 
01- 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
0 1  
0 1  
0 1  
01 
31 
01 
01 
01 
01 
3 1  
01 
01 
01 
01 
01 
01 
01 
01 
0 1  
01 
01 

C E I L I N G  
C E I L I N G  
C E I L I N G  
CE I L I  NG 
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I Y G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
CE I L I  N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
C E I L I N G  
CE I L I H G  
C E I L I N G  
E/WALL 
E/WALL 
E/WALL 
EIWALL 
E / U A L L  
E/WALL 
E / w A L L  
E/WALL 
E/UALL 

J 
J 
J 
J 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
K 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
A 
A 
P 
A 
P 
A 
P 

A 
A 

e 
9 

31 
35 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
2 1  
30 
38 
44 
56 
1 
2 
3 
4 
5 
6 
6 7 D U P ( b )  

0 
9 
9 DUP 

16 
2 2  
27 
47 
51 
1 
4 
5 
6 
7 
0 
9 

10 
11 

001 
06 

0 
0 

0 0 7  
0 
0 

~ 0 3  
0 
0 

03 
0 
0 
0 
0 

05 
0 
0 

- 0 8  
0 04 

0 
0 
0 
0 
0 

006 
-06 . G l  
SO3 

0 
0 

.Ol 
0 
0 

-08 

05 
. 0 3  
0 02 
O D 2  
-06 
.Cl 

0 
0 

IN AC c (c) 

0 
0 

. 0 7  

.ll 
m 13 

0 
0 
0 
c 
0 
0 
0 
D 
0 

OF. 
0 

06  
038 

0 
0 
0 
0 
0 
0 
0 
0 

10 07 
0 
0 
0 
0 

- 0 6  
c 
0 
C 

I N A C C  
. 0 7  
m13 
.ll 
05 

.17 
0 05 
. 0 5  

0 7  
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TABLE G 3 - 2 4 .  (Continued) 

G R I D  AL PHP BETA 
K O  C Y  SURFACE LOCATION ( D P W 1 0 0  C M 2 )  (DPM/lOD C M 2 )  

3 1  
0 1  
31 
01 
0 1  
01 
01 
0 1  
0 1  
J1 
c1 
3 1  
0 1  
0 1  
0 1  
0 1  
3 1  
J 1  
0 1  
0 1  
0 1  
01 
3 1  
3 1  
0 1  
G l  
t l  
J l  
3 1  
31 
0 1  
0 1  
C l  
D l  
0 1  
I 1  
3 1  
0 1  
J 1  
0 1  
0 1  
0 1  
0 1  
0 1  

EIWALL 
€1 WALL 
E/WJLL 
E/UALL 
E/WALL 
E / w A L L  
E/WALL 
E/WSLL 

E /WALL  
E /  WALL 
E/WALL 
E /WILL  
€/WALL 
E /  W4LL 
E/W4LL 
E/WIALL 
E/UALL 
E/ WALL 
E/UALL 
w /  WALL 
n / w i L L  
W /  WALL 
i r / dALL  
w /  WIALL 
W/W4LL 
w /  wsLL 
U I  MALL 
w/wALL 
W /  WALL 
W /  W4LL 
W/UALL 
w /  UPLL 
W/uALL 
W/WALL 
u / n A L L  
W /  WA L i  
W/WALL 
w /  WALL 
W/WALL 
U/UALL 
W /  WALL 

E/wALL 

w / u A L i  
n/uaLL 

k 1 2  
0 4  
3 5  
B 6  
B 6 DUP(b) 
6 7  
e 8  
B 9  
6 1 0  
6 11 
6 1 2  
c 4  
c 5  
C 6  
C ?  
C 8 
c 9  
c 1 0  
c 11 
c 1 2  
A 1  
& 2 
A 3  
A 4  
t 4 5  
A 6  
A 7  
A 8 
A 8 DUP 
A 9  
A 1 0  
A 11 
A 12 
e l  
B Z  
B 3  
B 4  
B 5  
6 6  
B 7  
0 8  
B 9  
B 1 0  
B 11 

0 02  
0 0 1  
009 
.09  
0 09 
. 03  

0 
0 1  2 
. D l  

0 
C6 

~ 0 5  
0 

-0  t3 
06 

- 0 3  
. 3 1  
O C 1  

0 
t . c5  . c 5  

. 3 5  
- 1 4  
029 

0 
- 0 8  
- 0 8  
. 0 2  
.C8 

0 
o G 2  

0 
0 

0 0 8  
0 0 8  
0 0 2  
0 1 4  
.ll 
011 
05 

0 0 8  
0 05 

0 

1 3  
011 

1 5  
- 0 6  
. 1 8  

0 
. 0 4  
0 1 7  
. 0 7  * 

0 1 6  
1 5  

0 1 7  
. 1 4  

1 3  
.l;! 
. l o  
- 0 6  
- 0 6  

0 
0 0 6  
. t 7  
.01 
0 1 0  
.03 
65 

0 
. 1 8  
e14 
. D O  
.ll 
. 1 9  
-04 

0 
0 

0 01 
11 
08 

. 1 3  
0 

a 0 1  
e 2 4  

0 
0 4  

. 0 5  
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TABLE G 3 - 2 4 .  (Continued) 

G R I D  ALPHA BETA 
RO Of4 SURFACE LOChTfON (DPM/iOD CH2)  ( D P W I O O  C M 2 )  

0 1  
0 1  
01 
01 
01 
01 
0 1  
0 1  
0 1  
0 1  
01 
01 
0 1  
0 1  
01 
01 
0 1  
01 
0 1  
01 
01 
0 1  
01 
0 1  
01 
0 1  
3 1  
01 
0 1  
01 
01 
01 
01 
01 
01 
01 
01 
01 
01 
31 
0 1  
01 
01 
01 

W/WALL 
W/WALL 
U/WALL 
W/WALL 
U/WALL 
W /  WALL 
W/WALL 
W/UALL  

WIWALL 
W/WALL 
Y/WALL 
W/WALL 
U/WALL 
S/UALL 
S /WALL  
S/WALt 
S/WALL 
S/WALL 
SIWALL 
S/WALL 
S/WALL 
S/YALL 
SfUALL 
SIWALL 
S/WALL 
S/ UAL L 
S/WALL 
S/WALL 
CIWALL 
S/WALL 
S/U&LL 
S/ WALL 
S/WALL 
S/WJLL 
SIWALL 
S/WALL 
S/UALL 
S/WPLL 
SIWALL 
S/WPLL 
S/WALL 
SIWALL 
S/WALL 

w n u L  

B 
C 
C 
C 
C 
C 
C 
c 
C 
C 
C 
C 
C 
C 
A 
A 
A 
A 
c. 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
P 
A 
E 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

1 2  
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
11 
12 

1 
4 
5 
6 
7 
8 
9 

10 
11 
1 2  
1 3  
14 
14 
15 
16 
17 
19 
19 
2 0  
21 
21 
22 
23 
24 
25 
26 
2 7  
28 
29 
29 

MISSING. O o 5 ( , ) -  

HISSING 
M IS51 N G  
MISSING 

0 8  
0 

0 0 8  
. l k  
0 1 7  
.ll 

05 

0 

MISSING 
MISS P N G  

.03 

. 0 2  
-06 

0 
. c 2  
. O l  
.oz 
0 0 2  

0 
DUP 0 1  

0 
. 0 2  
- 0 6  
0 01 

HISSING 
HISSING 

0 0 9  
DUP 0 34 

.23 

. 2 0  
MISSING 

0 
0 

*33 
0 

0 01 
DUP 004 

DUP(b) 0 

I N A C  c (c) 

0 0 7  
HISSING 
NISSI N G  
HISS1 NG 
HISSING 

04 
0 8  

0 
.14 
. 0 3  

0 
e06 

0 
.01 

IYACC 
MISSING 
HISSING 

. 1 2  

.04 

. l Z  
0 

. 3 2  
0 

. 0 5  

.04 

.D3 

.04 
- 0 8  
.10 
.04 
0 03 

NISSING 
MISSING 

.27 

.24 
51 

. 5 3  
MISSING 

0 
0 

. 3 3  
0 7  

0 
0 1  



TABLE G3-24. (Continued) 

1 
i 

i 

GRI 0 A L P H A  B E T A  
R O C M  S U R F A C E  L O C A T I O N  ( O P M / l O O  C M 2 )  ( O P W l 0 0  CM2)  

01 
01 
01 
a1 
01 
01 
0 1  
01 
G l 
31 
[it 
31 
01 
01 
01 
01 
01 
0 1  
01 
01 
01 
J l  
0 1  
01 
3 1  
J1 
01 
01 
0 1  
0 1  
01 
01 
0 1  
0 1  
01 
31 
5 1  
C l  
0.1 
01 
01 
3 1  
D l  
01 

S I W A L L  
S I W A L L  
S / W A L L  
S I U A L L  
S / H A L L  
S / W A L L  
S / U A L L  
S / W A L L  
S I W A L L  
5.1 WALL 
S / W A L L  
S / W A L i  
S I W A L L  
S / W A L L  
S / W A L L  
S / U A L L  
S / U A L L  
S/ W A L L  
s/ W A L L  
S / U A L L  
S / U A L L  
S/HALL 
5/ H A L  L 
S / U A L L  
S / W A L L  
s /uaLL 
S / W A L L  
S / W A L L  
S I N A L L  
S / W A L L  
S/ HALL 
S / U A L L  
S / W P L L  
s/wnLL 
S / W A L L  
C - / U P L L  
S / U A L L  
S / U A L L  
S / U A L L  
S / W A L L  
S / W A L L  
S / W & L L  
C / U P L L  
S / W A L L  

A 
A 
A 
A 
A 
A 
P 
A 
A 
A 
A 
A 
A 
P 
A 
A 
A 
A 
A 
A 
A 
L 
t 
A 
A 
A 
G. 
A 
A 
A 
c4 

A 
A 
A 
c 
6 
B 
B 
6 
B 
B 
B 
B 
B 

30 
31 
3 2  
33 
3 4  
3 5  
36  
3 7  
3 8  
39 
4 0  
4 1  
4 2  
4 3  
44 
44 DUP(b) 
45  
4 6  
4 7  
4 8  
4 9  
5 0  
5 1  
5 2  
5 2  DUP 
53 
5k 
5 5  

0 ci 
0 

-10 
0 

0 04 
c4 

0 0 7  
0 
0 

04 
. c 7  
0 01 

0 
0 

* G I  
0 02 

0 
0 02 
. t u  
-11 

0 
0 0 2  
.02  
0 05 
.02  
0 0 2  
a 0 8  

5 6  
5 7  
5 8  
5 9  
6 0  
60  
6 1  
4 
5 
6 
? 
8 
9 

1 0  
11 
12 

0 0 2  

0 0 2  
.05  
0 65 

0 
DUP 0 

- 0 8  
MISSING 
M I S S I N G  

0 08  
0 05 

0 3  
0 02 
0 0 3  

0 
0 

n IS SING(^) 

0 
0 
C 
0 
0 
0 
0 

0 2  
. 0 9  

0 
0 
0 
0 
0 

.04 

. o e  
0 

0 01 
a 1 3  

0 
0 

G1 
0 04 
. 0 9  
.Ol 
001 
01 
0 

MISS1 N G 
0 . C t  

-41 
.12 

0 
0 

*IS'S I N  G 
MISSING 

. 0 7  

. O R  
0 

. a 2  

. 0 2  
0 

. O l  



I 
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i 
i 
i 
~ 

TABLE G3-124. (Continued) 

- 

G R I D  ALPliA BETA 
LOCA T I ON (DPM/IOO C M 2 )  ( D P M / 1 0 0  C$) 2 O C M  SURFACE 

0 1  
0 1  
0 1  
01 
0 1  
3 1  
01 
3 2  
3 2  
0 1  
0 1  
0 1  
0 1  
0 1  
0: 
J l  
0 1  
0 1  
d l  
0 1  
0 1  
3 1  
3 1  
01 
3 1  
0 1  
ill 
01 
0 1  
01 
0 1  
3 1  
01 
G 1  
0 1  
0 1  
01 
3 1  
ill 
Gl 
0 1  
0 1  
31 
0 1  

S/WALL 
S/ HALL 
5/ KAL L 
S / W A i L  
S/WALL 
S/ WALL 
S/WALL 
S/ WALL 
S/W4LL 
c /  W4LL 
S/ WALL 
S/WALL 
S/WALL 
S/W4LL 
SIWALL 
S/W1LL 
S/WALL 
S/WALL 
SIWALL 
S / U 4 L L  
SIWALL 
:/WALL 
S/rJ&LL 
S/HALL 
SIHALL 
S/WALL 
S / H 4 L L  
E/UALL 
S/UALL 
5 /  WALL 
SINALL 
S/WALL 
SINALL 
S/WALL 
S/HALL 
S I H A L L  
SIWALL 
S/WALL 
S/ WALL 
S/WALL 
S / WALL 
S/ WALL 
S/WALL 
S I N A L L  

B 
a 
B 
0 
B 
Y 
B 
B 
B 
8 
a 
a 
B 
6 
B 

9 
i3 
Ec 
E 

6 
5 
5 
B 
6 
B 
8 
8 
5 

B 
6 
a 
B 
6 
B 
0 
B 
6 
B 
a 
B 
B 

a 

Q 

a 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
28 OUP 
29 
30 
31 
32 
33 
34 
35 
36 
36 DUP 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
so 
51 
52 
53 
54 

-06 
.01 
.G2 

0 
0 0 9  

HISSING 
. 2 0  
018 
.I8 
a81 
.42 
.oa  

0 
.Cl 
.07 
04 
0 

04 
0 

.I0 

.d4 
-07 

0 
.04 
. 0 7  
.c7 
.13 
. 0 7  
.Zl 

MISS1 NG 
- 0 1  
.Ol 
.04 
-14 
- 2 3  

I. 04 
.05 
0 02 
.ll 
.08 

' .c5 
-G8 
.02 
. 0 2  

0 6  
0 

. 0 2  
0 

. 0 6  
Y I S S  I N G  

a14 
1.23 . C6 

. 5 8  

.27 
0 
0 
0 

.04 
0 
0 
0 

.02 

.48 
0 

.22 
0 

.04 
0 

.09 
G 

.Ol 

.57 
HISSING 

0 
1.00 

0 
- 0 8  
.03 
.75 
-14 

0 
.74 

0 
. 0 2  

0 
.05 

0 
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TABLE G3-24. (Continued) 

i- 
! 

01 
0 1  
0 1  
0 1  
0 1  
0 1  
01 
01 
01 
0 1  
0 1  
01 
0 1  
0 1  
01 
0 1  
01 
31 
01 
01 
01 
0 1  
0 1  
01 
01 
01 
01 
01 
0 1  
0 1  
01 
31 
01 
01 
01 
01 
0 1  
0 1  
01 
01 
01 
01 
J1 
01 

SIWALL 
S/WALL 
S/ WALL 
S/ WALL 
S/HALL 
S/WALL 
S/WALL 
S/WALL 
S/HALL 
S/WALL 
S/ WALL 
S/WALL 
S/WALL 
S/HALL 
S/HALL 
S/WALL 
S/ HALL 

SIHALL 
S/WALL 
S/WALL 
S/WALL 
f/WALL 
S/wALL 
S/ HALL 
S/WALL 
S/WALL 
S/WALL 
S / W A L L  
S/WALL 
S/ WALL 
S/WALL 
S/WALL 
S/WALL 
S/WALL 
S/HALL 
SIWALL 
S/WALL 
S/WALL 
S/WALL 
S/YALL 
S/ WALL 

S/HALL 

s / w ; L i i  

S/WAiL 

B 55  
6 5 6  
B 5 7  
6 5 8  
B 59  
6 60  
8 61 
c 4  
c 5  
C 6 
C 6  
c 7  
C 8  
c 9  
c 1 0  
c 11 
c 1 2  
L 13 
C 14 
C 1 5  
C l b  
C 1 7  
c 1 8  
c 19 
c 2 0  
c 21 
c 2 1  
c 2 2  
C 23 
C 24 
c 2 5  
C 2 6  
c 2 7  
c 2 8  
c 29  
C 3 0  
C 3 1  
c 32 
c 33 
c 34 
c 35 
C 36 
c 37 
C 3 8  

0 
0 0 8  
0 0 8  
0 02 

MISSING 
HISSING 

0 1 0  
. 03  

0 

.09 
0 1  

0 0 2  
0 

.Ol 
m08 
. c 2  

0 
0 
0 

. 03  
- 0 8  
o G 8  . t 6  

0 
DUP 0 01 

- 0 6  . 02 
. 02  
.09 

0 
0 05 
- 0 3  

0 
0 

C4 
G4 
0 7  

0 
0 
0 

001 
.Ol 

M I S S I N G ( ~ )  

oup(b) 0 

0 
0 
0 

’ . O l  
HISSING 
MISS IN G 
MISS I N  G 

0 3  
0 11 
0 0 5  
0 1 0  
0 2 1  

1 8  
0 

. 0 2  

. 0 8  

.15 . Ok 

.11 
0 0 6  
. 1 7  

0 6  
. 0 8  
. 0 8  
. t o  
.04 
. 0 7  
0 0 3  

0 
. 0 2  

0 0 4  
. 0 8  . 0 4  

0 
0 0 2  

0 
. 0 1  

0 
. 0 1  

0 
0 
0 
0 

. 2 r  
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TABLE G3-24. (Continued) 

G R I D  ALPHA BETA 
Q O  CH SURFACE L oca t I ON I D P M / 1 0 0  c M 2 )  l D P M / 1 0 0  CM2) 

T 3r 

-i 

T 

9 

, 

0 1  SIWALL c 39 0 0 7  .10 
01 S/ WALL C 40 013 C 
01 S/WALL C 4 1  0 1 0  a 0 7  
01 S/WALL C 42 0 0 
01 S/UALL c 43 0 01 0 01 
01 SlW4l.L c 44 04 0 1.2 
01 S/WALL c 4 5  a 04 - 0 6  
0 1  S/WALL C 4 6  0 0 7  0 
01 S/WALL c 47 07 . 0 1  

01 S/WALL C 40 a 1 6  0 
01 S/WhLL c 49 O D 1  0 
01 S/WALL C 50 s 07 0 
01 S/UALL C 5 1  001 0 
01 S/WALL C 52  0 . 0 9  
01 S/WALL c 53 0 .04 
01 S/WALL c 54 0 04 C 
01 S/WALL c 55  . 0 7  0 
D l  5.1 UALL C 56 - 2 4  .12 
01 S/WALL c 5 7  0 0 
01 S/WALL c 5 0  0 0 4  .12 
01 S/WALL c 59 .c1 0 4  
01 SIWALL C 60 0 0 4  
01 S/WALL C 6: 004 31 
01 N/WALL b 1 0 . O l  
01 N/WALL A 2  0 09 
01 N/WALL A 3  .04 0 
0 1  N/WALL A 4  0 01 
0 1  N/WALL A 5  .04 . O l  
01 N/WALL P 6 0 . 0 4  
01 N/UALL A 7  0 . 0 4  
01 N/WALL P 0 0 . l Z  
01 N/WALL A 9  .04 - 1 7  

01 N/WALL A 11 0 0 1 2  
01 N/WALL A 12 0 0 
01 NIWALL A 13 0 0 

01 N/WALL A 15 HISSING H I  5s I N G 
01 N/WALL A 16 0 a 1 4  
ill N/WALL A 17 0 0 
0 1  N/WALL A 10 0 0 
01 N/uaLL A 1 9  0 0 
01 N / u a u  A 20 0 0 

0 1  S/WALL C 47 0 d b )  10?3 1.12 

01 NIUALL A 10 0 e14 

0 1  N/YALL ' A 1 4  n IS SING(^) MISS IN G 
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TABLE G 3 - 2 4 .  (Continued) 

G R I D  ALPHA BETA 
ROCM SURFACE LOCA T I O N  (OPM/iOO CM2 b t D P M / l G O  C g  1 

01 
01 
01 
01 
0 1  
01 
01 
01 
01 
01 
01 

' 01 
01 
01 
0 1  
01 
01 
01 
31 
0 1  
0 1  
0 1  
0 1  
01 
01 
01 
01 
01 
01 
01 
01 
31 
01 
01 
01 
01 
01 
01 
01 
01 
01 
D l  
01 
01 

H I W A L L  
H/ WAL L 
N/WALL 
NIWALL 
N/WALL 
N/ WALL 
NIWALL 
N/WALL 
WIWALL 
H I W A L L  
N/WALL 
N I W A L L  
N/WALL 
N/WALL 
N/UALL 
Y/WALL 
Y/WALL 
N/WALL 
Y / U A L L  
MIWALL 
N/WALL 
N/WALL 
Y / W A L L  
N I W A L L  
N / U A L L  
N/WALL 
N I W A L L  
N/WALL 
Y/WALL 
N/WALL 
N/WALL 
N/WALL 
N/WALL 
N/UALL 
N / Y A L L  
N/WALL 
N/WALL 
N / Y A L L  
Y / W A L L  
N/WALL 
N/WALL 
M I W A L L  
N/UALL 
N/WALL 

a 
A 
A 
A 
A 
A 
A 
A 
A 
A 
k 
A 
L 
A 
P 
c 
c 
A 
A 
A 
P 
A 
A 
A 

A 
A 
A 
A 
A 
e 
A 
1 
A 
CI 
A 
A 
A 
A 
a 
B 
B 
B 
B 

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 
46 DUP(b) 
47 
48 
49 
5 0  
5 1  
52 
53 
54 
55 
56 
57 
5 8  
1 
2 
3 
4 
5 

0 97 
0 
0 
0 
0 

I Y  AC C 
XWACC 
I N A C C  
I N A C C  
I N A C C  

0 
0 

15 
0 

009 
15 

-21 
0 
06 

0 
0 
0 
0 
0 

0 
0 1 0  

0 
M I S S  I NG 
M I S S I N G  
H I S S I N G  
M I S S I N G  
M I S S I N G  

0 
M I S S I N G  

0 
-03 
001 

0 
001 

0 
0 0 1  

G7 

INACC(C) 

M I ss I NG (a) 

039 
o l e  

' 0  
0 
0 

I N A C C  
I N A C C  
I N A C C  
I N L C C  
I N A C C  
I N h C C  

0 
- 0 6  
039 
01 

.?2 

.34 
0 34 

0 
06 

c 
0 
G 
0 
0 

H I S S I N G  
0 
0 

09 
M I S S I N G  
M I S S I N G  
Y I S S I N G  
H I S S I N G  
H I S S  I N G 

0 2  
M I S S  I NC 

0 
0 09 
S O 9  
.02 
0 10 

1.26 
. 0 2  
.33 
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TABLE G 3 - 2 4 .  (Continued) 

G R I D  AL PUP 9 E T A  
R O O M  SURFACE L O C A T I O J  t D P M / l O O  C M 2 )  ( D P W l O O  C H 2 )  

01 
J 1  
01 
01 
01 
01 
01 
01 
01 
01 
01 
0 1  
01 
01 
01 
01 
01 
01 
31 
01 
01 
01 
01 
0 1  
01 
01 
01 
01 
01 
0 1  
01 
01 
01 
01 
Gl 
01 
0 1  
0 1  
01 
0 1  
01 
01 
01 
01 

N/  WALL 
N / Y A L L  
N/WALL 
N/ WALL 
N/WALL 
N/WALL 
N/WALL 
N/WALL 
N/ WALL 
N/WALL 
N/WALL 
N / Y A L L  
H I W A L L  
N/WALL 
N / U A L L  
N/WALL 
N/WALL 
N/WALL 
N/WALL 
N/WALL 
N/WALL 
N/WALL 
N/WALL 
N / U A L L  
N/WALL 
N / U A L L  
N / U A L L  
N/ WALL 
N/ WALL 
N / U A L L  
N/WALL 
N/WALL 
N/ WALL 
N / Y A L L  
N/WALL 
N/MALL 
N/WALL 
N/WALL 
N/ WALL 
N/  WALL 
N/WALL 
N/ WALL 
N/WALL 
N/WALL 

8 6  

8 8  
8 8  
E 9  
8 1 0  
e 11 
B 12 
@ 13 
B 14 
B 15 
9 1 7  
6 10 
B 1 8  
B 2 0  
B 2 1  
B 2 2  
B 23 
B 25 
B 26 

B 28 
9 29 
R 30 
6 31 
6 32 
B 3 3  
8 34 
6 35 
0 36 

B 38 

0 39 
B 40 
9 41 
d 42 
8 43 
B 44 
B 45 
B 46 

B * 9  
6 49 

8 7  

a 2 7  

e 31 

a 38 

0 *r 

0 
004 
0 01 

o u m  a t 1  

0 1 0  
0 
0 
0 

0 0 1  
0 1  0 

0 
.04 

0 
DUP 0 

0 
0 
0 

-09 
0 
0 
0 
0 

003 
0 
0 
0 
0 
0 
0 
0 

WE 1 
0 

DUP 0 1 2  
0 

a 06 
0 
0 
0 
0 
0 

0 1 0  
.05 

M IS SING(^) 
M I S S I N G  

C 
0 02 

0 
0 07 
0 0 7  

0 
0 

. 0 4  
0 

-10 
b 09 

0 
0 
0 
0 
0 
0 
0 
0 
0 

b 1 5  
0 

19 
0 
0 
0 
0 
0 

0 0 6  
. 3 3  
WE 1 

0 
0 6  

- 0 5  
0 
0 
0 
0 

1.03 
0 

e l 9  
014 

M I S S I N G  
H I S S I N G  
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TABLE G 3 - 2 4 .  (Continued) 

G R I O  ALPHA BETA 
3 O C M  SURFACE LOCATION ( O P M / l O O  CM2) ( D P W l O O  C M 2 )  

01 
01 
0 1  
01 
01 
01 
01 
31 
01 
01 
01 
01 
01 
01 
01 
0 1  
01 
01 
01 
01 
0 1  
01 
01 
31 
91 
0 1  
J1 
0 1  
3 1  
01 
01 
0 1  
01 
D l  
01 
3 1  
01 
0 1  
01 
Dl 
01 
01 
01 
01 

N/WALL 
Y/WALL 
N/WALL 
N I W A L L  
N / H A L L  
N/WALL 
N/ H A L L  
N/WALL 
N/WALL 
N/WALL 
N/WALL 
N/WALL 
N / U A L L  
Y / W A L L  
N/ UALL 
N/ MALL 
N / H A L L  
N/ WALL 
N / U A L L  
X/  WALL 
Y /  UALL 
N/ UALL 
‘d /UALL 
N /  WALL 
M I W A L L  
N/ WALL 
N/WALL 
N/ WALL 
N/WALL 
N /  WALL 
N/WALL 
N /  WALL 
N/ UALL 
N/WALL 
N / Y A L L  
N/ WALL 
N/WALL 
N/WALL 
N/WALL 
N/WALL 
N/WALL 
N/ WALL 
N/WALL 
N/ kALL 

B 50 
B 5 1  
B 52  
6 53 
B 54 
a 54 
a 55 
B 5 6  
B 57 
B 5 0  
C l  
C l  
c z  
c 3  
c 4  
c 5  
C 6  
C 7 
t 0  
c 9  
c 1 0  
c 11 
c 1 2  
C 13 
C 1 4  
C 15 
C 1 6  
c 1 7  
c 1 7  
c 1 8  
C 19 
c 2 0  
c 21 
c 22 
C 2 3  
c 24 
C 25 
C 2 6  
c 2 7  
c 2 0  
c 29 
C 3 0  
c 3 1  
C 3 2  

HISSING (a) MISS I N  G 

DUP(b)  0 01 0 

MISSING MISSING 
MISS I NG MISSING 
MISS I NG MISSI N C  

0 04 

001 04 
0 0 1  0 0 7  

0 .20  
0 . 0 9  

0 0 2  0 
DUP 0 0 2  0 

0 07 .19 
G Z  0 

0 07 0 1 0  
0 C 

m o t  0 
0 0 7  1 G  
. 0 7  0 
.C2 0 
0 04 a30  

0 4  0 
0 . i t  
0 0 

MISSI NG MISS1 N G 
0 -05 

0 07 0 
001 0 

OUP 0 0 
0 c 4  020 

0 69 
024 e 5 6  
01 .07 

a 01 0 10 
0 0 0s 

0 04 51 
0 0 

1 5  06 
- 2 4  . 5 3  

0 0 
0 0 
0 0 

0 01 04 
0 0 

1 
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TABLE G3-24. (Continued) 

G R I D  ALPHA BETA 
Q O O Y  SURFACE LOCATION t D P Y / t  00 CH2 1 ( D P Y / l O  0 CM2 1 

01 
01 
01 
01 
0 1  
31 
31 
01 
0 1  
01 
01 
01 
0 1  
01 
9 1  
0 1  
01 
0 1  
0 1  
t l  
21 
0 1  
31 
3 1  
0 1  
0 1  
;1 
3 1  

OFFICE 
OFFICE 
OFFICE 
OFFICE 
OFFICE 
OFFICE 
OFFICE 
OFFICE 
OFFICE 
OFFICE 
CFFICE 
OFKIC E 
OFFICE 
OFFICE 
OFF1 C E 
O F F I C E  

N/ WALL 
N/HALL 
N /YALL  
N /  k h L L  
N/WALL 
N/UALL 
N/UALL 
N/ WALL 
N/UALL 
N/ WALL 
N/UALL 
N/ kALL  
N/WALL 
N/WALL 
N/WALL 
N/ kALL 
Y/ULiLL 
N/UALL 
N/wALL 
N/WPLL 
Y/WALL 
N/W&LL 
Y/WALL 
N/ MALL 
YIWALL 
N/UALL 
N / U C i L  
N /  WALL 
L E I L X N S  
C E I L I N G  
L E I L I N G  
t E  I L I N ;  
C E I L I N G  
CE I L I M G  
C E I L I N G  
C E I L I N G  
CE I L  ING 
€/WALL 
E/UALL 
E/LIALL 
E/wALL 
E/UALL 
E / u A L L  
€ /MALL  

C 32  
c 3 3  
c 3 4  
c 3 5  
t 3 6  
c 3 7  
c 3 8  
c 3 9  
t 4 0  
c 41 
C 4 2  
c 43 
c 44 
c 4 5  
L 4 6  
c 4 7  
C 4 0  
c a 9  
c 5 0  
C 5J 
c 5 1  
L 5 2  
c 5 3  
c 54 
c 5 5  
C 5 6  
c 5 7  
c 5 0  
h 1 
b 2 
n 3 
0 1 
6 2  
ti 3 
C l  
C 2 
t 3 
A 1 
A 1  
A 2 
A 2 
A 3  
A 3 
0 1  

D U P W  .Ol 
001 
- 1 5  

0 
0 

WE f . c9 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

OU? 0 
0 

-1 0 
0 
0 
0 
0 
0 
0 

.02  
0 02 
. 0 2  

0 
.02 
G4 
.C4 

0 
0 
0 

0 0 2  
0 

. c 7  
04 
0 
0 

0 1 0  
0 

. 2 2  
a 03 

0 
WET 
0 01 

0 
. 1 8  
. 1 5  

0 
0 
0 
0 
0 
0 
0 

.ll 
0 
0 
0 

. 0 9  
0 

. 0 3  
0 

- 0 6  
0 
G 
0 

0 6  
0 
0 
0 
0 
0 
0 
0 
0 

. 9 9  
0 
0 

m O 6  
0 
G 

1 

1 
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TABLE G3-24. (Continued) 

G R I D  ALPHA BETA 
50 C Y  SURFdCE LOCATION IDPM/l00 CM2J ( D P W I O O  C H 2 )  

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

OFFICE €/WALL 8 1  0 0 0 2  
OFFICE E/ WALL 0 2  0 0 
OFFICE E /WALL B 2  0 0 
O f F I C E  €/WALL 8 3  0 0 
O f  F I C  E €/WALL B 3  0 0 2  0 
OFFICE 51 WALL A 1  0 0 2  0 
OFFICE S /HALL  A 2  0 0 
OFFICE S/WALL A 3  0 0 
O F f I C  E s/waLL P 3  0 0 
OFFICE S I N A L L  E l  0 0 
OFFICE S/UALL 0 2  0 0 
OFFIC E s/ WALL 0 3  0 1 0  0 

OFFICE N/WALL A 2 0 2  0 21 
OFFICE Y / H A L L  L 3  0 0 
OFFICE Y/WI\LL 6 1  . 07  0 1 8  
OFFICE V / W A L L  B 2  0 0 
OFFIC E N/W&LL a 3  -04 0 

OFFICE S/WALL OUTSIDE L 2  0 0 
OFFICE S /uALL  OUTSIDE A 3 0 0 
OFFICE S/WALL OUTSIDE a i  0 0 2  0 
OFFICE S / U A L L  OUTSICE 6 2  .O? 0 
OFFICE S I N A L L  OUTSIDE 0 3  0 0 
OFFICE W/UALL OUTSIOE A 1  0 0 

OFFICE W I N A L L  OUTSIDE A 2  0 .a5  
OFFICE W/WALL OUTSIDE A 3 - t t  0 
OFFICE .I/U&LL OUTSIDE B 1 .21  0 
OFFICE W / Y A L L  OUTSIOE B Z  0 0 
OFFICE WIWALL OUTSIGE 0 3  0 0 

OFFICE N / H A L L  A 1  64 a 

OFFIC E S/WALL OUTSIOE A 1  0 a 

OFFICE W/WALL OUTSIDE A 1 DUP(b) 0 0 

--I 

(a) Smears lost; instrument surveys used for analyses; see Table G3-1. 

(b) DUP = Duplicate. 

( c )  INACC = Inaccessible. 
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TABLE G3-25. INSTRUMENT= AND SMEAR SURVEYS OF 
THE TWO SMALL CONCRETE PADS I N  THE 
NORTHWEST QUADRANT OF THE S I T E  

Smear Survey 
B e t  a-Gamma (dpm/100 cm2) 

Locat ion (mR/hr) B e t  a-Gamma Alpha 

North Pad 4-6 Background Background 
South Pad 5- 9 Background Background 

SIDES 
North Pad 3-10 Background Background 
South Pad 7-20 170-200 Background 

5 
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H.1. CHARACTERIZATION OF BACKGROUND CONDITIONS 

TABLE H1-1. BACKGROUND VALUES FOR RADIOLOGICAL 
CHARACTERIZATION OF THE DOE-NIAGARA 
FALLS STORAGE SITE 

~~~ 

Parameter 
~ ~~~~ 

Background Value 

Gamma 
Radiation (1 
(Industrial) 

Radiation (1 
Gamma/X- ray 

(TLDs) 
Bet a-Gamma 
Radiation (1 

Surface Soil 
Alpha contamination 
Beta contamination 

Radon 
Terradex traps 
Alpha scintillation 

Soil Radionuclides 
U (total) 
2 2 6 ~  
2 14gi 
21 OPb 
37cs 

Sediment Radionuclides 
226Ra 

(el 3.4 dpm/g 
36 d p d g  

6.9 pCi/g (h) 
1.89 pCi/g 
1.58 pCi/g 
3.19 pCi/g 
0.27 pCi/g 

0.5 pCi/&i) 

(a)Determined in specific area of southeast quadrant 

(b)Determined off-site in the Niagara Frontier using 

of site with a Ludlum UR meter (see Appendix E). 

thermoluminescent dosimeters (see Appendix B, QA 
Document EE-SP-17, and Appendix E). 



H1-3 

TABLE Hl-1. (Continued) 

("Determined in specific area of southeast quadrant 
of site using thermoluminescent dosimeters (see 
Appendix B, QA Document EE-SP-17, and Appendix E). 

(d)Determined in a specified area of southeast quad- 
rant of site using an Eberline E-120 with HP 260 
probe (see Appendix E). 

(e)Determined on specified surface soil samples 
from southeast quadrant of site using a Beckman 
Wide-Beta I1 (see Appendix B, QA Document NS- 
NS-118, and Appendix E). 

(f 'Determined using Tenadex@ cups (see Appendix 

(g)Determined on selected soil and air samples from 
southeast quadrant of site using Randam alpha 
scintillation detector and Eberline RGMI (see 
Appendix B, QA Documents EE-SP-20 and EE-SP-25, 
and Appendix E). 

B, QA Document EE-SP-21). 

(h)Determined on soil core profiles in periphery 
wells split-spoon sampled using gamma spectros- 
copy (see Appendix B, QA Document EE-SP-11, and 
Appendix E). 

(i)Determined on sediment samples from a branch of 
Twelvemile Creek never receiving drainage from 
the Site. 

I 
I 
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H.2.  CHARACTERIZATION OF S I T E  PERIPHERY 
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TABLE H2-1. RADIONUCLIDES I N  TEST CORES LOCATED AROUND THE 
S I T E  PERIMETER 

T e s t  C o r e  L o c a t i o n ,  N 1 0 E 6 2  

- .- GWiD DEPTH - 
CWit3SN3TES FT. il-235 2' Pa-231 Ti-227 RR-223 TH-234 R E X 1  "iE2 ai-214 Pa-210 cs-137 Tii-232 K-40 

<2 OOE-i 8.00E-1 1 . 4 0 E + 1  NIOE62 0-2 <4 OOE-1 <I. 2OE+0 <6 .OGE- l  < 6 . 8 G E + 0  2.20E+G 2 .10E+G 1.20E+O 

NlOE62 4-6 <4. WE-1 < A ,  93E+0 < I .  3 3 2 + 0  (6.302-i < 6 . 2 0 C + O  1.30E+0 1. 5OE+0 i. ZOE+O (3. W € * O  <Z. WE-1 i. ZOE+O 2.30E+1 

NlOE62 6-8 (4.W-i <;L. ZOE+O < 6 . 0 G E - l  ( 7 .  WE-1 <6 .3BE+U 2.10E+O 1.OOE+G 2.00€+0 <3.OOE+O ( 2 . W - 1  1.30E+O 2.90E+& 

NlOE62 8-10 <2.3i ) l - i  <2. WE-1 i. 3OE+O 1. 10E+0 1. iOE+O 1. lOE+O <3. WE+O <I. ME-1 7 .  OOE-1 1 .70E+i  

N1OE62 10-12 <5.0OE-1 <I. 0W+O ( 7 .  WE-1 <7.00E+G 9. JOE-1 6.70E-1 6.  JOE-I 7.30€+0 (3. O M - I  6.9OE-1 1. 50E+1  

N lM62  12-14 <2.  W E - 1  <i. 2JE+O <7.03E-i <5 .00E- i  <4.40E+3 i. 0 0 E + 3  9.0OE-i 1 . 1 0 E + O  <3. W + O  <1. OOE-1 5 .  WE-l 1. 40E+I 

NiOE62 14-16 <J. W E - 1  < Z .  2GE+O <9. OOE-1 < 7 . 1 0 E + 0  i. OGE+O 8.20E-1 7.8OE-I <2.OOE+O <2.OOE-1 8.4OE-1 1. 50E+1 

iiiihZ.62 16-18 <4. ME-1 <2.33E+O <8.  W E - i  <7.OOZ-'s <6. iOC+O 1.20E+3 1. 2 M + O  1. 30E+0 (3. OOE+O < 3 . W - 1  I. ME+O I. 70€+1 
3: 

)" 
0 

T e s t  C o r e  L o c a t i o n ,  S18E20 

G R I D  DEPTH .. HI r , I ,*r. - 
FT.  U-235L Pa-231 TH-,227 Ha-223 TH-134 Hli-2.X PB-Zi.) 5i-214 Pa-210 25-137 TH-232 K-40 - -  

S18EZO 0-2 i 4 .  OOE-1 ( 2 .  irGE+O 2.005-1 2. ilGE-1 <9.OOE+O 1. 1UE+I 1. OOE+l 1. 0OE+1 3 . 1 0 E + L  i . O O E + O  S. OOE-i 1 . O G E + 1  

S18E20 4-6 (4. iJoE-1 (1. 30E+O (6.0ijE-1 i6.30E-1 2.OijE+O 1. SUE+ir 1 .  IUE+O i. 40E+O <3,OOE+U (3 .OOE-1 3. W E - I  2.50€+1 

S18E2O 6-8 (3. WE-1 <i. 30E+O <8. W E - 1  ( 4 .  GOE-l <6.OirE+ii 1 , 5 G E + b  1.50E+G i. 3OE+O <3,OOE+O <I. OOE-1 3.. 4OE+O 2.50E+1 

SIBE20 a-io (4.3%-1 <2.  ~ J E + O  (6.OOE-.' i6 .9UE+3 1. aOE+ir 1.20E+O i. ZOE+O <3.OOE+O <3 .OOE- l  i. ZOE+O 2. SOE+:l 

S18E20 10-12 <Z .10E+O ( 7 .  GO€-1 i&. 065-1 1. 4 0 E t O  i. 50E+G 2 .  BUE+O <3,OOE+O < Z .  00E-1  I .SOE+O 2.5UE+1 

S18E2O 14-16 <2. OOE-I <I. 53E+0 <3.3OE-1 <4,6OE+0 1.20E+3 1.40E+O 's. ZUE+O <3. UUE+O <I. DOE-1 I. 6OE+O 3. 1OEt:l 

S18E20  16-18 < 4 .  GGE-1 <2. iOE+O <I. 4irE+O .<7.0GE-.' <7.OOE+U 1. SGE+0 l..40E+G 1 . 6 0 E + O  <3. GOE+O < Z .  00E-1 1.50€+0 3 . 1 0 E + 1  

5ME20 18-20 < 2.30E-i (3. irdE-1 (3. W E - l  2 .70E+O i. 3OE+O 3.. ZOE+0 .'. JOE+O ( 3 .  UOE+O ( 1 . 0 0 E - 1  1. 40E+0 3. IOE+:l  



TABLE H2-1, (Continued) 

1 Test Core Location, S42E10 

-L,-- , . - GRiD XCTH , 
COO23SWTES r I.  J-23S2 ?ti-231 Ti i -227 Rn-223 34-234 R:%I;' "P~%?- ai-214 ?a-2iO 25-137 iii-232 K-40 

S42E10 0-2 <3.iruE-i  <I. GGE+U i 5 .  GOE-l <6.OOE+O 1.70E+0 9.00E-1 9.00E-1 <3.OOE+O 1. WE-1 8. WE-1 2.2OE+1 

S42ElO 4-6 <2. SJE+O <3.33E-i c4. O X - f  i. 302+5 i. 8OE+O i. 4 E + O  <3.00E*o <i. O X - I  f. ZOE+O 2 . 8 0 E t i  

S42Ei0 6-8 <4.LioE-P <2.20E+0 <6. OGE-i <7. GUE+O 1.60€+0 1.OOE+0 1.6OE+O <3.OOE+O <2.00E-1 I.SOE+O 3.1OE+i 

S42Z.10 a-13 (3. b0ii-i <i. 2 X + O  <8.33C-i <4.UOE-L 7. M E - i  i. =+0 1. iOE+0 <3.OOL+O <2. 0 E - I  1. iOE+O 2.70E+i 

S42Ei0 10-12 <4.0OE-i <6.UGE-l (8. X E + d  1. S0E+O 1.70E+G i. 40E+U <3.OOE+O <3.00E-1 P.ZOE+O 2.70E+1 

S42L IO 12-14 < 3 . O E - i  <6.3irl-1 (7.OOE-1 <S.OOZ+d 1.0OC+3 1. SOE+G 1.60E+O <3.OOE+O <i. =-I 4.30E+O 3 . 4 M + 1  

S42E10 14-16 <4. WE-4 <i. WE+O (6. GGE-l <9.OOE+O 1 . 2 0 E + G  P. iOE+G i.4M+O <.3.OOE+O <2. W E - I  P.ZOE+O 3.3UE+1 

S42ii10 i 6 - I0  <6.0OE-i <2.538+0 

S42E10 18-20 ( 5 .  M E - I  ( 2 .  20E+0 <7 .60E- i  (6. OOE-i <7. &GE+0 1.10E+O 9 . O M - i  1. 70E+O <J.OOE+O (2. OOE-I 1.50E+O 2.OUE+I 

(9.0OE-L 3.30'- '. 2,iiJ- c+3 L. 30E+O 'r. 2 M + O  <Z.OQE+O (3. W-I i. WE+O 3.3OE+i c+u 

542EIO 2a-30 (2. WE-1 <i. 13E+O <J.OSE-i  ( 5 .  WE-1 16. OOC+O 1.OOZ+i) 1. OOE+0 i. 10E+O <3. m + O  <f. OOE-1 6 ,  00z-.i 1.40E+1 

E 
I 
P 
r 

Test Core Locat ion,  S36W18 
- - I , .  

GRiD DEPTH - 
COO,3SiNflTES F ' i .  "-235 2' pA-231 Tn-227 RH-Zi3 TH-234 2::;;: ' ' i ' ~~~~?  ai -214 ?a-210 CS-137 Ti-232 K-40 

S36U18 0-2 (6. M E - 1  <3. G6E-i (3. OGE-S 3. 4OE+O 4. 6OE+0 3 ,5M+G 3.40€+0 3. UOE+O <I. 00E-1 1.00E-1 4.80E+I 

~ 3 6 ~ 1 0  2-4 <3.002-1 <i.i3E*U <7.OOE-i 2. CJUE+ir 1. SOE+O i. 3OE+O <3.0E+O (2. U&-I 1.2OE+O 2,40E+l  

S36U18 4-6 <4.0GE-1 < 7 .  GUE-1 <7.OOE+U 1. WE+U 1. POE+G l .ZOE+G <3.00E+O (3. WE-1 9.00E-1 2.10€+1 

S36u18 6-0 ( 5 .  OOE-I <3.902+0 I. 40E+O 1. 6OE+0 i.-IOE+U <3. W + O  <i. OOE-1 I. m + O  2.6OE+1 

S36W18 8-10 <4.0OE-l <8. GUE-I ( 7 .  GGE-1 (1. 20E+1 1.30E+O 9.00E-1 9.OOE-1 <3.OM+O <3.0OE-l 9.00E-1 I. 70E+l , 

~ 3 ~ 1 0  10-12 <4. a-1 <2 .  wc+O <I. 43E-0 (7.002-i <7.6OE+O 1. 20E+O 8. WE-1 3. WOE-I (3. o M + O  (2. OOE-I I. oM+O.  I. 9OE+l 

S36W18 12-14 < 4. UOE-1 <7.00E-1 i 6 .  GCE-I <6.OOE+O 1.10E+O 9 . a - 1  9. OM-1 <J.OOE+O <2. WE-1 P.lOE+O I. 6OE+1 

S36W18 14-16 < 4 . 0 O E - i  < 7 . O i l E - i  <7.0OE+O 1. 90E+O 1. 8OE+O 1. B M + O  <3. o M + O  <3. O W - I  I. 6OE+O 3 .40E* i  

S36W18 16-18 i s .  00E-1 <2.10E+0 < 8 .  GUE-1 i 7 .  OGE-i 1. 4OE+O 1.30E+0 i.JOE+O <J.OOE+O <3. WE-1 1.20E+O 2.90E+I  

S36W18 18-20 < 4 . O O E - i  <3.OOE+O <I. 4OE+O <7.0OE-i 1 .20E+O 9. DOE-i i.iOE+O < 3 . 0 M + O  <2.0OE-l I. ZM+0 2.40E+1 

936U18 20-22 <5. GOE-1 <7,0GE-l  <7 .0OE+O 1.40E+O 1.3UE+G 1.30E+0 <3.00E+O <I. OOE-1 1.2GE+O 2.70€+1 

S36W18 28-30 <J. 0UE-1 <2,3 i lE+O <5.OOE-i <6.002-1 6. eJOE+O I. 4OE+O 9. UOE-I 9.00E-1 <3.-+0 <2. W-I I. ZOE+O I. 00E* l  

S36WiB 34-36 <5 .  WE-1 ( 5 .  0GE-1 3.4OE+0 I .  60E+0 1. IOE+G 9. W E - I  <3.OOE+O <2. WE-1 6. WE-1 1. SOE+I 

S36U18 36-30 <4 .OOE- I  <3. UOZ+O < 9 . O O E - 1  i8.OOE-i <6.7OE+0 1.30E+O 7.0OE-1 8 . a - 1  (3. ooE+O <2.00€-1 9 . m - I  1 . 7 0 E t i  



TABLE H2-1. (Continued) 

1 Test Core Location, S22W18 

GWiD 3_E_PTH Ll 
COtlA3IddTES r I .  iJ-23S2 Pa-231 T i - 2 2 7  Rf i -223 TH-234 i4A=-2<: ai-214 ?a-210 CS-137 Ti(-232 K-40 

S 2 2 U i 0  0-2 <1. 30E+O ( 6 .  GOE+O 5. WE+O 4 . 8 0 E + 0  <I. 1 0 E + 1  1 .20E+2  9.ZGE+1 8 . 8 0 € + 1  1 . 1 1 € + 2  S. WE- I  2.10E+O I. W E + l  

s 2 2 U i 8  2-4 <3. M E - i  <2. X E + O  ( 5 .  O X - i  (6. J O E 4  <B. OO2+O 3. SOE+.+3 2. WE+0 2. SOEM 4. S E + i  <2.WE-l 9. OOZ-I 2.2M+1 

S22U10 4-6 <3.ooE-1 <I. OOE+O <5. GCE-S. (7. GGE-l 4. IUE+O I. 40E+O 1.5OE+O 1.40E+O < 3 . 0 M + O  <I. OOE-I 9.m-1 2. SOE+i 

s22wie 6-8 <3.ooz-i <6.00z-i , <5. WE-i <4.5OE+3 2. W+3 i . 4 0 E + O  i. 4OE+O <3. ooE*o <i. OOE-I I. 2 E + O  2.40Et1 

S22U16 9-10 <7.00E-i  <5.7UE+O I. 40E+O 1.30E+G 1 . 3 0 € + 0  <3.OOE+O <2. OOE-I I. 2=+0 2.30€+1 

S 2 2 U l e  10-12 (2. W E 4  <1.2CE+O <3.03iZ-1 ( 5 .  JOE-i <6.  O E + O  I. 1OE+O 1. iOE+O L. 3M+0 (3. cIoE+O <i. OOE-I I. W + O  2.7OEt1 

S22U18 12-14 <4.  OOE-1 <I. 80E+O (6 GGE-i  <6. M E - I  <9 8UE+O I. OOE+0 l .OOE+G 9. OOE-I <J.OOE+O <2.OOE-i S.0OE-1 1. BOE+l 

S22W18 14-16 <1.OOE-i <1 WE+O < l . i J E + O  <6.30E-1 < 5 . 6 0 E + O  8.00E-i 0.m-i 8.ooE-1 <3.cIoE+O <2.0OE-l 9.m-1 1 . 4 M t i  

S22U18 16-18 <4.0OE-i <2. 0GE+O <7 .  GGE-i <6.  GGE-1 <6.50E+O I. 70E+0 1.60E+G 1 . 2 0 € + 0  <3. WE+O <3.OOE-1 8 . a - 1  2. SOE+I 

S22W10 18-20 <4. WE-1 <2. E + 0  (7. Ch3E-i. <9.50C+O 1.30E+5 i. OOE+U ’r. 20E+O <3. W+O <Z.OOE-i 6.OOE-i 2.5M+1 

S 2 2 U l B  20-22 (4.  W E - 1  <I. 5GE+0 ( 8  GGE-i 16. GGE-I <6.60E+O 1.50E+O I. 10E+G 1.40E+O <J.OOE+O <2. OOE-I 1.3oE+O 2.60€+1 

S21M10 2s-w <3. OOE-I <I. SilE+O <‘3.00E-i < 6 . 9 3 C + O  1.60E+O 9.OO‘E-1 i .OOE+O <3.00E+O <2. OOE-I 1.1oE+O 2.60Ej1 

Test Core Location, S14W18 
- - ,  - ,  - ,- O H i D  3EPTH 

C@,?DiWTES FT J-235 ?+a31 Tir-d27 Rfi-2.23 T H - 2 3  i 4 ~ ~ ~ ~ ~  B i - 2 1 4  Pa-210 is-137 iil-232 K-413 , 

S14U lB  

S14LJ18 

S14U18 

S14W18 

S i4W18 

S14W18 

S14W18 

S14WlB 

S i4W18 

0-2 

2 -4  

4-6 

6-8 

10-12 

12-14  

14 -16  

iici-ta 
18-20 

1 4 .  W E - 1  ( 2 .  GOE+U <6. GbE-1 (6. GGE-1 <b. 20E+O 

<l. XE-1 <2. M E + O  < 5 . 0 3 E - L  <6.OOE-f  <7 .0JE+O 

<4 .00E-1  <I. M E + O  <6. COE-S. ( 6 .  W E - 1  <C. 6GE+0 

<S. --I <2 .35E+O <5. OiSC-1 <6.0UE-i < 6 . 5 O E t O  

( 5 .  W E - i  (2. UOE+O <7. OGE-L <6 .60E+0  

<4. WE-i <1.7Oi+O < 9 . O X - i  <a. OOE-i < 6 . 7 0 E + O  

< 4 .  W E - 1  < Z .  0GE+O <7. GOE-i (7. GGE-l <6.50E+0 

<4. WZ-i <2.3JE+O <I. Z X + O  (6. WE-1 <d.  O E + O  

< 4 . O O E - f  1 6 .  OOE-P <6,40E+O 

3.60E+O 

i. aOE+3 

1 .90E+O 

i. 5 E + 3  

i . 7 0 E + O  

i. 3OE+J 

i. 50E+0 

i. OOE+J 

i. 20E+0 

3. C0E+G 

1. iOE+O 

1. 0OE+G 

i . OOE+O 

i , 0OE+G 

0.OOE-1 

i . 7 0 € + 0  

i . OOE+O 

1 .10E+G 

3.2UE+G 6. W E - I  

1.3OE+0 <3.OOE+O <3. OOE-I 

1. 50E+0 <J.OoE+O <2. OOE-I 

i . 2OE+O (3.  OOE+O (3. O M - I  

1 .40E+O <3.OOE+O < 2 . 0 0 E - 1  

7 . 0 O E - i  (3. uoE+O 12 OOE-I 

1.6OE+U (3. ooE+O 1. OM-I 

i. 3OE+O <3. W + O  <3.30€-1 

i.40E+O <3.00E+O <a.  W E - I  

1. 10E+O 2. UOE+I 

5.. OOE+O 1.7oEti  

1. OOE+O 2.5OE+i 

1.2OE+O 2 . 6 0 E + i  

1. IOE+U 2 . 6 0 E + 1  

7.OOE-1 i. 3 0 E + i  

1. JOE+O 2 , 5 U E + l  

1.2OE+O 2. SOE+i  

1 .20E+O 2.10€+1 

X 
N 
I 
I-J 
h> 



TABLE H2-1- (Continued) 

T e s t  Core Location, NOW19 

- -,,--. . - GRiD X P T H  
COOXbiNATES F i .  2' ? A - Z 3 i  T6-227 RA-,223 i H - 2 3 4  R ? k l  ' ' P ~ ~ ~ ~ ~  ai-214 ?+a10 is-137 TH-232 K-40 - 

NOU15 0-2 (3.OUE-1 <1.4OE+O (4. GCE-f < b . O O E - i  <4.50E+O 5 . O G E + O  4.90E+G 5 .OOE+O 4. SOE+O 2.OOE-1 i. OOE+O 1 .  dOE+I 

Now19 6-a <s.  ME-^ <1. a ~ + o  <s. 0 x - i  i 5 .  d~z- ' r  (5. Z O E + ~  i. 2 0 ~ + 3  i. JOE+O 'r. IOE+O <3. OOE+O ( 2 .  a-I a. OOE-1 1. ~OE+I 

NOW19 6-10 < I .  7GE+O <5. GOE-l ( 6 . O O E - i  1. i O E + O  f. lOE+G 1.2OE+G <J.OOE+O < Z .  CUE-1 1 .  POE+O 1. b O E + I  

NOU19 10-12 < P . l x E - 1  ( 4 .  t 3 X - l  <2.03E-L 1 . 2 i l i + O  1.00E+3 9. DOE-1 1. OOE+U (3. ih)E+O <6.30E-2 6.301-1 1 . 8 0 E + i  

NOW19 12-14 <4. WE-i <i. 9GE+O (7. W E - i  ( 6 .  GGE-l <8.2OE+O 1. 3OE+G l . I O E + G  f .  4OE+O <3.OOE+O i 3 .0OE-1  1.20E+O 1 . 5 0 E + I  1 

- Now19 14-16 (4. M E - i  <i. dOZ+O <S.Oi )E- l  (6, OOE-P 3.OOE-i 3.00E-1 3. DOE-1 <3.OOE+0 <3.3OE-1 i. -+0 1 . 7 0 € + 1  

NOW19 16-18 <1. OGE-I <b. W E - I  ( 4 . G O E - i  i 2 .  OGE-1 I. 5OE+O 9 . O O E - l  i .OOE+G L. OOE+O <3.OOE+O (1. WE-1 5. OOE-1 1. SOE+I 

Hdbi19 fa-20 < 4 .  W E - i  <L.i3C+O <6.OiSE-l i6.OdE-5. (9. WE+3 i.2OE+u i. 40€+0 C. 2OE+O (3. ilOE+O (3. O M - I  7.OE-1 1 . 6 O E t 1  

1 w w 

Test Core Location, N4W29 

N4W29 4-6 (3 0 0 E - i  <I. SOE+O (8. GGE-1 <6 00E-1 <7 SUE+O I. 4OE+15 6 OOE-i 1 50E+O <3.OOE+O <2.OOE- I  1 . 5 0 E + O  2.2OE+I  

N4W29 6-8 <4.03E-1 <i 33E+0 <6 .OOE- i  (3 2OE+O 1.20E+3 i. iOE+O i 20E+O <3.OOE+O < Z . I ) E - l  1. Wi+O I. 7 M + I  

N4W29 $-LO < 1 . 0 0 E - 1  <2. GOE-1 <2 O M - i ,  (1 W E + O  I.OOE+O 9 00E-1 9.0OE-1 <J.OOE+O <1.OOE- l  8 .00E-1  1 . 9 O E + 1  

mu29 10-iZ <4 OOE-1 <2 30E+O <6 30;-f <5 8i1E+3 i .SOE+S 1 OOE+0 1 2N+0 <3 -+O (3.30E-1 8.JUE-i I.YOE+l 

N4W29 12-14 <4 00E-1 <i 9OE+U <6.0GE-i ( 6  SGE+U 1.30E+tJ €8 0OE-1 8.0OE-1 <3 OOE+O <2  00E-1 9.OUE-'L I . S O E + 1  

t441.129 14-16 <.I OOE-1 <6 OdE-i < ? . U O i - i  i. aOE+O 1.70E+O i. 40E+0 <3.00E+O <Z. OOE-I 1.20E+D 2 4 0 E t i  

N4W29 16-18 (4 O M - 1  <5 G O € - l  <6 WE-i 1 3OE+ir 1 10E+O 1 8OE+O i 3 . 0 0 E + O  <3.OOE- I  1 70€+0 2 7OE+1 



TABLE H2-1. (Continued) 

Test Core Location, N7E51 

Test Core Location, N7E55 

Test Core Location, N9E53 



F+M* '2 ?-2OO 'P F-M@ 'T> f-30@ 'E> (?+I302 '5 m30S 'T 0+202 'T @+39 't> T-?@@ 't> T-2Q0 '6) ?-?O@'C> @?-8 LTMOTN 

F+3@0 't 0+3c)3 'F T-300 't> 0+300 'E> 0+30t '7 0+303 't 0+30Z 't 0+3m '9> '7-390 'S> T-300 '9> 7-309'E) 9-b LTMOTN 

T+30? 'I O+=T '3 ?-300 .t> 0+3@@ 'E> @+30E '5 0+3@8 .? 0+Z@S 'T @+30P, 'S> ?-2@@ 'S? T-X@ '9> T-?@@'C> t-7 . &?MOTH 

0+3@@ '6 0+30? 'T T-300 'Z; 0+30? '9 @+30L 'C 0+308 'E !3+30Z 'C 0+300 '9> 7-300 '8 T-300 'b> 0+30C 'T> 7-300 'E> Z-0 LTMOtN 

cr, 
rl 
I 
hl 
a 

t+30s 't 

f+30Z 't 

f+30E .Z 

W306 'T 

?+30? '2 

1.430E. '2 

T+3@S '? 

T+309 't 

T+308 'Z 

f+30E '? 

t+30T 't 

T-300 'L T-300 T> 0+300 'E> T-300 '8 

O+XT'f t-2@0'7> 0+300'€> @+m0 7 

0+30S'T f-300'?? 0+300'E> 0+308 7 

T-300 .s> F-300 '7> 0+30@ 'E? f-3@@ '6 

@+M@ 'T f-300 'Z> 0+300 '€> O+30O 'T 

O+30T'T F-Z@@'f> 0+30@'E> @+3W 7 

7-300 S T-300.?> 0+300'E> 7-300 8 

@+3@T 'f T-%@ 't> o+m 'C> @+9@@ '7 

0+30? 'T t-300 'Z> 0+3W 'E> 0+3OT 'T 

?-9O@'E. ?-?@@'?> 0+9@@'E> @+3@? ? 

0+300 '7 T-300 'E 0+300 'E> T-300 '9 

0+300 'T 

0+3m 'T 

0+30L '3 

T-330 'L 

7-300 '6 

O+m@ ' 5 

0+30z 'T 

0+30@ '7 

0+303 'T 

O+30b 'T. 

7-300 '8 

t.z-z.? 

oz-er 

8T-S? 

9T-tT 

t.?-Z'f 

Z?-@T 

Ot-8 

e-a 

9-b 

C-7 

2-0 

TCHZfN 

TEFZTN 

TEMZTN 

fEP.ZTN 

TCMZTN 

T.P MZTH 

TEHZTN 

TEMZTN 

TE HZTN 

TEFZTN 

?EM.??" 

.i 



OE6 '0 
SE8.0 
LT8'0 
T58.0 
9zs '0 
T.Z9'0 
906 '0 
ZTZ T 

19E-tlC 
1 tlE-Z€ 
I ZE-O€ 
4 0€-8Z 
881-91 
19Z-tlZ 
1 tlz-zz 
i ZZ-OZ 

OZ38TS 
OZ38TS 
ozasrs 
023815 
OZ381S 
OZ38TS 
OZ38TS 
OZ38TS 

959 '0 
089 '0 
L9L '0 
596'0 
Z08'0 
69L '0 
tlL6'0 
T9L '0 

19E-VE 
1 ZC-O€ 
IOE-8Z 
18Z-9Z 
19z-tlz 
1 tlz-zz 
1 zz-oz 
4 02-81 

Z930TN 
Z930TN 
Z930TN 
Z930TN 
Z930TN 
Z930TN 
Z93OTN 
Z93OTN 



TABLE H2-1. (Continued) 

Grid Depth 226Ra Grid Depth 26Ra 
Coordinate (ft) (pCi/g) Coordinate (ft) (pCi/g> 

S42E10 
S42E10 
S42E10 
S42E10 
S42E10 
S42E10 

S36W18 
' S36W18 
S36W18 
S36W18 
S36W18 

S22W18 
S22W18 
S22W18 
S22W18 
S22W18 
S22W18 
S22W18 
S22W18 

S14W18 
S14W18 
S14W18 
S14W18 
S14W18 
S14W18 
S14W18 
S14W18 
S14W18 
S14W18 

20-22' 
22-24 ' 
24-26' 
26-28 ' 
28-30' 
30-32' 

22-24 ' 
24-26' 
26-28 ' 
30-32 ' 
32-34 ' 
22-24 ' 
24-26' 
26-28 ' 
30-32' 
32-34' 
34-36 ' 
36-38' 
38-40' 

20-22 
22-24 ' 
24-26' 
26-28' 
28-30' 
30-32' 
32-34' 
34-36' 
36-38' 
38-40' 

0.881 
0.697 
0.742 
0.505 
0.469 
0.603 

0.676 
0.934 
0.714 
0 .571  
0 .533  

0.826 
0.684 
0.874 
0.917 
0.834 
0.975 
1.397 
1.167 

1 .075  
0.697 
0.702 
0.686 
1.083 
1 . 1 6 1  
1 .420  
0.887 
0.883 
0.724 

N4W29 

N12W31 

N10W17 
N10W17 
N 1  OW1 7 
N10W17 
N10W17 
N10W17 

N10E7 

18-20' 

20-22' 

20-22' 
22-24 ' 
24-26 ' 
26-28' 
28-30' 
30-32 ' 
18-20' 

0.772 

0.828 

0.818 
0.672 
0.801 
0.622 
0.628 
0.500 

0.772 



TABLE H2-2. RADIONUCLIDES IN SURFACE SOIL SAMPLES- 
NORTHEAST QUADRANT 

m 
I\) 
1 



H2-19 

TABLE H2-3. ANALYSIS OF COMPOSITED 
SOIL SAMPLES OUTSIDE 
THE WEST PERIMETER OF 
THE SITE BETWEEN LUTTS 
ROAD AND THE WEST DITCH 

Grid 2 3 5 ~  226Ra 137cs 
Coordinate (pCi/ g 1 

S14W18.5-W21. 8 ND1 ND 0.60 
S18W18.5-WZ2 m 10.18 0.59 
S22W18.5-W21.8 0.29 36.89 0.68 

S26W18.5-W21.8 0.47 85.31 0.68 
S36W18.5-WZ2 ND 13.20 0.61 

lND = not  detected.  

.’. 

I 

c 



H2-20 

i 

TABLE ~ 2 - 4 .  222Rn CONCENTRATIONS I N  SURFACE SOIL A I R  AT THE 
WEST AND SOUTH PERIMETERS OF THE SITE 

Location 
~~ ~ _ _ _ _ _ _ _ _ _ _ ~ ~ ~  

Grid Coordinates 

W e s t  Boundary (W18.6) SlO 
s11 
s12 
S 13 
S 14 
S15 
S16 
S17 
S18 
s19  
s20  
s 2  1 
s22 
S23 
S24 
S25 
S26 
S27 
S28 
S29 
S30 
S31 
S32 
s33 
s 34 
s 3 5  
S36 
s37 
S38 
s 3 9  
S40 
S41 

49.2 
72.7 
83.4 

112.3 
90.9 

107.0 
143.3 
161.5 
192.5 
222.5 
198.9 
158.3 
191.4 
201.1 
269.5 
300.5 
340.1 
382.9 
319.8 
293.0 
213.9 

43.9 
46.0 
29.9 
36.4 
37.4 
55.6 
32.1 
31.0 
21.4 
33.2 
43.9 



H2-21 

TA3LE H2-4. (Continued) 

Location Grid Coordinates 22Zh (pCi / l )  

South Boundary (S42.9) w l  70.6  
w3 59 .9  
w4 59 .9  
w5 4 7 . 1  
W6 72.7 
w7 4 8 . 1  
W 8  25 .7  
w9 42 .8  
w10 33 .2  
w11 29 .9  
w12 4 6 . 0  
W13 47.1 
W14 38 .5  
W15 36 .4  
W16 40 .6  
W17 40 .6  



H2-22 

TABLE H2-5. 222RN IN SURFACE SOIL AIR MEASURED 
USING 15 CM DIAMETER SAMPLERS 
CONNECTED TO GAS SCINTILLATION 
VIALS 

Grid Coordinate 

S 40.0 W 14.0 124.06 
S 40.0 W 16.0 194.65 
S 40.0 W 18.0 171.12 
S 40.0 U 18.6 38.50 
S 40.0 U 18.6 27.81 
S 41.0 U 18.6 36.36 
S 41.0 W 18.6 51.34 
S 42.0 W 12.0 64. 17 
S 42.0 W 14.0 98.40 
S 42.9 n 1 .0  10.59 
S G2-9 W 3.0 51.34 
S 42.9 W 3.0 68.45 
S 42.9 W 4.0 55.61 
S 42.9 W 4.0 64.17 
S S2.9 W 5.0 47. 06 
S 42.9 W 6.0 68.45 
S 42.9 W 6.0 77.01 
S 42.9 W 7.0 44.92 
S 42.9 W 7.0 51.34 
S 42.9 W 8.0 25.67 
S 42.9 W 9.0 55 61 
S 42.9 W 9.0 29.95 
S 42.9 W 1 0 . 0  38.50 
S 42.9 H 10.0 27 .81  
S 42.9 U 11.0 29.95 
S S2.9 W 12.0 40.64 
S 42.9 H 12.0 51.34 



p 

I 

? 

H2-23 

TABLE H2-6. 222Rn CONCENTRATIONS I N  A I R  (1.5 m) MEASURED 
VIA GRAB SAMPLES I N  THE SOUTKEAST QUADRANT 
OF THE SITE 

2 2 2 ~ n  Concentration 
[Z pCi/l (mean of 2 dup1 ica tes ) l  

Location August September October 

S32E10 2 . 5  3.2 
S32Ell 3 . 1  2 . 6  
S32E12 2 . 7  3 .2  
S32E13 2 . 6  3 . 3  
S33E10 2 . 8  2 . 7 .  
S33Ell 3 . 2  3 .2  
S33E12 3 . 5  3 . 4  
S33E13 4.0 2 . 9  

k 
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TABLE H2-7. AVERAGE RADON CONCENTRATIONS (pCi/l) IN 
AIR NEAR THE SOIL SEPTEMBER-OCTOBER 1979 
AS MEASURED USING THE TERRADEX RADON CUPS 

GRID 1 RACKS+ 
C O O R D I  N4 TES (NUfl&EiS/CM 1 

S 42.7 W 7.0 
s 42.7 w 9.0 
S 42.7 W 11.0 
S 42.7 W 13.0 
S 42.7 W 15.C 
S 42.7 W 17.0 

1 0 . 5  
7.8 

10.5 
12.3 

8.2 
8 . b  

* Average number of tracks (cm2) = 21. 

** Average radon 
tracks for 30 

concentration (Pic0 Curies/Liter) =(detector 
days/0.513). 
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H. 3. RESULTS OF INSTRUMENTAL, SURVEYS 
(BY QUADRANT) AND BIOTA ANALYSES 

TABLE H3-1. GAMMA RADIATION AT 1 M ABOVE THE SOIL SURFACE AND 
BETA-GAMMA RADIATION AT 1 CM ABOVE THE SOIL 
SURFACE I N  THE NORTHWEST QUADRANT 

G R I D  CEHtlA BET A-GA H H 1  
COOROINATES [ M I C R O  R/HR) ( f l f L L 1  R / H R I  

N 0.0 
N D O G  
N 0.0 
N 0.0 
N 0.0 
N 0 0 0  
N G O O  
N P o 3  

N 0 0 0  
N 0 . 3  
N 3 0 0  
N 3 0 0  
N C o 3  
N 0 .0  
N 0.G 
N O m 3  
N 0 0 0  
N 0.G 
N G a O  

N C O G  
N 0 . 2  
N 0 0 0  

N 0 0 0  
N 0.0 
N a 5  
N a 5  
N 0 5  
N 0 5  
N a 5  
N 05  
N 0 5  
N l a 3  
N 100 
N l o g  
N 1.0 
N 1.0 
N 1 a G  

N 10J 
N 1.0 

N 0.0 

w 1.5 
w 2.3 
n 3.c 
n 4 .3  
n 5.0 
W 6 - 0  
w 7 . i  
H 8.9 
n 9.G 
W l O .  c 
H l l a  C 
H 1 2 a  C 
w13.3 
w14.3 
W150 
W 1 E e  0 
Hi?. L 
H i g o  
W2G.L 
W 2 1 a  Z 
w220 c 
nz3. L, 
h 2 4 0  0 
w25. : 
H26a  C 
w20.0 
W21o C 
W 2 2 a  5 
k 2 3 . C  
w24. ii 
n25.0 
W25.0 
n l o t  
n 2.c 
W 3 a G  
H 4 0 :  
n 5 . L  
W 6 .0  
w 7.9 
W 8 0 G  

006 
a 06 
04 
05 

. t 8  
14 

. 12 
a Ll . I1 
0 10 
a 11 
0 13 
0 15 
a 1 0  
0 11 
a 10 
a 14 
016 
0 13 
a l l  

14 
a l l  
a 10 
0 06 
0 10 
010 
a 1 0  

0 1 G  
a 10 
010 
a 10 
0 0 5  
a 05 
a 05 
a G6 
a 0 9  
0 11 
a 15 
a 13 

b 17 

~ 

*If gamma i s  labelled MR, gamma i s  measured in milli R /  
h r .  
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TABLE H3-1. (Continued) 

G A M M A  BET&-CAYHA GRID 
C O O R O I  NA TES ( f l ICF.0  R/HS) ( H I L L 1  R / W )  

N l a 0  
N 1.6 
N la0 
N 1.0 
N 1.0 
N 1.0 
N la0 
N 1.0 
N lad 
N 1 . G  
N 1.0 
N 1.0 
N l o i l  

N 1.0 
N 1.0 
N l a b  

N 1.3 
N la2 
N 1.5 
N 1.5 
N i.5 
N l a 5  
N 1.5 
N 1 . 5  
N 2.5 
N 2.0 
N 2.0 
N 2.G 
N 2.3 
N 2.0 
N 2.0 
N 2 a S  
N Z a O  
N 2.0 
N 2.0 
N 2.0 
N 2.9 
N 2mO 
N 2.0 
N 2 a O  

W 9 a G  
W130 0 
Hlla 0 
W12. G 
U 1 3 a  0 
W14. C 
W15. G 
HI60 C 
Mi?. G 
W18. t 
u19.0 
W2G. G 
W 2 1 a  0 
w22.3 
w2 3. c 
W24.0 
W25*0 
W26a G 
W20a t 

H 2 2 a  6 
k 2 3 a  C 
W24e 0 
W25a C 
W l a c  

w 3 . :  
W 4 a C  
w 5 .0  
W 6 . ;  
U 7.G 
W 8.0 
w 9.0 
WlO. G 
H l l a  C 
W 1 2 a  0 
Hi 3 a O  
W 1 4 e  I; 
H l 5 .  t 
W16. C 
H i 7 0  6 

nzi. c 

13 
a 1 0  
0 0 6  
a LO 
012 
12 

a 10 
013 
14 
14 

a 11 
a 1 3  
a 13 

13  
a i2 
012 
e08 
a C9 

< 10 
< 010 
< a 10 
< a 1 0  

< 010 
< 010 

e c i b  
a 0 4  
a l l  

a 0 9  
011 
a 1 5  
a 1 5  
a 15 
a 11 
a C 7  
a 1 2  . 10 
14 

e l l  
a 1 0  
12 
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TABLE H3-1. (Continued) 

~ ~~ 

G R I D  GAMMA BETA - GA Mflk 
C 0 OR GI N A TE S ( M I C R O  R/HR) ( Y I L L I  R/Hr l )  

N 2.; H16.G 
N 2.0 H l 9 a G  
N 2.3 H Z 0 0 0  
N 200 H21.C 
N 2.9 M22.D 
N 2.1) k23.B 
N 203  H 2 4 . 0  
N 2.0 W 2 5 o C  
N 2.0 H26 .0  
N 2 a r )  W 2 7 a O  
N 2 e 5  H 2 0 a f  
N 2.5 W L l a G  
N 2.5 W 2 2 a J  
N 2.5 W 2 3 a G  
N 2 .5  W 2 4 a 0  
N 2.5 W25.C 
N 2 e 5  W 2 6 o C  
N 3.5 W 1 . G  
N 3 .3  W 3.C 
N 3 a C  W 4 . 0  
N 3 . 0  Y 5.9 
N 3.0  W 6.0 
N 3 a G  W 7 . 0  
N 3 .3  W € ! a 2  

N 3.2 W 9 e E  
N 3 . 3  W10.0 
N 3.0 H i 1 a G  
N 3 a G  H12.C 
N 3 a 9  W13.3 
N 3.3 W14.6 
N 3 .3  H15.G 
N 3.5 H16 .0  
N 300 U 7 . G  
N 3 0 3  W l S a i J  
N 3.3 W19aJ 
N 3 a 3  H 2 O a C  
N 3.0 W21a6 
N 3 a O  H 2 2 0 0  
N 3 . 3  W 2 3 a O  
N 3 0 0  M24aC 

1 3 a Q O  
9 a C O  

1 3 a G O  
1 O a r O  
2 7 a C t  
1 4 a C 0  
1 2 0 0 0  
1 3 a O C  
I l a O O  

8 a C O  
< a 1 0  HR* 
< 0 1 3  MR 
< a 1 0  flR 
< a 1 0  M R  
< a 1 0  Mi? 
< e l G  HE 
MISSING** 

1 C O C O  
11. f 0 
l S e c . 0  
15. 3 0 

9 a C O  
1 l a C O  
1 e e c . o  
1 C . t O  
1 5 e G O  
9.60 

1 3 a . 3  
B a t 3  

1 I a C C  
9 a C O  
9 . 9 0  
4 . 3 0  

1 3 a f O  
15.03 

9 a C 3  
1 2 0 0 0  
170 t 0 
14. C 9 
17.3 0 

0 I1 
a 11 
0 1 0  
0 11 
a 1 0  
a l l  

a 1 2  
*la 
a 1 0  
a 1 3  

< a 1 0  
< e l 0  
e a 1 0  
< a10 
< e 1 D  

< e l l  
M I S S I N G  

a 10 
a i 6  
012 
e Q 9  

1 2  
1 4  

a 19 
a 1 4  . 1 2  
a 11 
a 1 2  
a 1 0  
a 1 0  

a 1 2  
a 1 2  
a 0 9  
a 1 4  
a 1 3  
a 1 2  
e13 
a 1 0  
a 11 
a 11 

**Value deleted due t o  f a i l u r e  t o  meet quali ty assurance. 
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TABLE H3-1. (Continued) 

G R I D  G A H M A  9ETP -GAYMP 
C O O R D I N A T E S  (MICRO R/HR) (YILLI R/HR) 

160 f! 0 
1 2 0 2 0  
1 6 o J O  
1 2 . 0 0  

< 010 M i i  
< 0 1 0  Mi? 
< 010 HR 
< 010 rls 
< 010 MK 

tl I SSI N G n ”  
MISSING 
HISSING 

100JO 
8.0 
9.50 

i3.00 
:4.;6 
1b.i 0 
140 f 3 
i 3 o c 3  
I l O C O  

8 0 C O  
1 3 o : C  

8 . ~ 0  
8 . 8 0  
8 . 5 0  

1 C m C O  
8 0 C O  

1 u o : o  

14 .  z il 
1 3 o c o  
i e o c o  
1 4 0 c i O  
1 3 o : O  

< 010 n3* 

< .1OA?h 

7 0 1 0  

l6.CO 
I T o C O  
2 2 0 2 0  

s 14 
07 . 14 

0 0 5  
< 010 
< 01J 
< . I 0  
< 0 1 0  
< 010 
c o l G  
c 0 1 0  
MISSING 
4 1  55  I hG 
MISSING . 1 0  . 64 

0 1 0  
010 
012 
16 

0 lr 
1 6  

0 1 0  
0 1 2  . 1 2  
009 
012 
0 1 0  
0 11 
0 11 
014 
0 1 2  
0 1 6  
0 1 3  
o G 9  
0 13 
0 11 
010 

0 11 
.oa 
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TABLE H3-1. (Continued) 

GRIO G A M M A  BETA-GAHHA 
COOROINATE S ( M I C R O  R/HR) (#ILL1 R / H W  

1 6 . 0 0  
1 7 o c o  

< 010 MR" 
< 010 tl!? 
< 010 fl? 
< .10 Hi3 
< 010 nR 
< 010 f lR 
< 0 1 0  H i i  
fl I SSING"" 
MISSING 
MISSING 

l 8 . S O  
1 1 0  2 0 
1 t o C O  

9 o C . o  
9 o j o  

iz.;,n 
i 5 . ro  
110 0 0 
I C o G O  

60;  0 
1 C . C O  

9 o t 0  
12000 
l 1 o C O  
1 3 e E J  

9 o c o  
1 2 0 0 0  
13-60 

9 o c c  
. 1 1 o C O  

1 2 o t c  
1 5 0  c 0 
1 5 o L 3  
I 3 o @ O  
1 3 0 2 0  
180 c 0 

ll.i!iI 
1 3 0 2 9  

o G 6  
0 0 5  

< 010 
< 0iQ 
c 410 
< 0 10 
< 010 
< 0 1 0  
< .10 
HISSING 
#I 35 I KG 
H I S S I N G  

0 0 8  
005 
0 1 0  
. 0 3  
0 1 3  
0 12 
010 
e 1 6  
011 
011 

009 
13  

012  
0 1 0  
0 14 
0 10 
0 12 
0 1 0  
0 1 0  
09 

0 10 
0c9 
012 
o c 9  
0 1 3  
0 0 8  
0 0 8  

.in 
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TABLE H3-1. (Continued) 

GRID GPHYA 8ETA-GAMMA 
C 0 OR 01 NATES ( H I C R O  W H R )  ( Y I L L I  R / H R )  

N 5 0 5  H 1 9 o o  
N S o 5  H2C.L  
N 5 . 5  H210G 
N 5 0 5  W220G 
N 5.5 W23.Q 
N 5 . 5  N24.G 
N 5 0 5  W Z S a C  
N 5.5  W 2 6 o J  
N 5.5 W Z 7 . t  
N 5 . 5  H Z 8 . t  
N 5.5 H Z S a 3  
N 6.0 W 1.0 
N 6.0 W 3.0 
N 6.0 W 4.6 
N 6.0 W 5 . 6  
N 605 W 6.C 
N 6 a 9  H 7 o C  
N 6 0 3  W 80C 
N 6 0 2  W $ 0 :  

N 60C U l C o t  
N 6 0 3  W l l o t  

N 6.0 W l Z o G  

N 6 0 9  W 1 1 . C  
N 6 a 1 1  W1500 
N 6.0 Hi60  J 

N 6.0 W13.2 

N 6.0 W17.0 
N 6.5 H I 8 . 2  
N 608 W19.C 
N 6 a i J  H t O a C  

N 6 a C  H 2 1 o C  
N 6 0 3  W22.L; 
N 6.0 H 2 3 0 0  
N 6.3 Y E 4 0 0  
N 6 a G  w25.2 
N 60J Ht6.1! 
N 6.0  Ci27.G 
N 6.0 W28.i: 

N 6 0 0  W3O.t 
N 603 W Z S o C  

< 0 1 0  HR* 
< 0 1 0  YR 
< 0 1 0  Hh 
< .LO H 8  
< 010 HR 
< 010 HG 
< 010 H R  
n I SSI NG ** 
H ISSI N G 
HISSING 
HXSSINC 

1t.30 
8 .@O 
9.c.o 

1 0 0 ? 0  
i i o c o  

18.20 
12. i 3 
110 c 0 

8 a L O  
i i o i o  

8 . 0 0  
7 . 2 0  
90;5 

1 2 o t O  
14+0\10 

9 a C O  
9.00 
8 0 C O  

1 3 a G O  
15.20 
1 b o C  0 
1 4 O i l G  
1 3 o c [ i  
I 7 o L O  

1 9 o c o  
15-20 

a . t ~  

9 o i O  

16. I! 0 

< a 1 0  
< 010 
< 010 
< a 1 0  
< a 1 0  
< a 1 0  
< 0 1 0  
q1 S S I N G  
HI SS I NG 
HI SS I N G  
YI S S I N G  

a 10 
0 G5 
0 10 
0 15 
a 1 2  
0 1 2  
0 12 
14 

a t . 9  
010 
0 I t  
010 
a 11 
013 
0 12 
a 1.3 
a 1 0  
0 08 
009 
0 14 
14 

a 1 0  

a 1 0  
0 1 0  
a 0 6  
011 
013 
a G6 
o c 7  
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TABLE H3-1. (Continued) 

G R X D  GAMMA BET A -GAMMA 
COORDINATES ( H I C R O  R/HR) ( H I L L 1  R/HR) 

N 6.0 
N 6.5 
N 6.5 
N 6.5 
N 6.5 
N 6.5 
N 6.5 
N 6.5 
N 6m5 
N 6m5 
N 6.5  
N 6.5 
N 7.3 
N 7.3 
N 7.0 
N 7mJ 
N 7.J 
N 7.0 
N 7 m i i  
N 7 m b  
N 7 .0  
N 7.3 
N 7m3 
N 7 . 0  
N 7.0 
N 7.3 
N 7 m U  
N 7.3 
N 7 . 0  
N 7 m G  
N 7m3 
N 7.0 
N 7 . 6  
N 7 m O  
N 7.3 
N 7.3 
N 7 m 3  
N 7.0 
N 7.0 
N 7.0  

H31m I! 
W l 9 m  ir 
k20mO 
w21. c 
U22mO 
U23.0 
k24m 0 
U25m 0 
U2 6 m 5  
W27m 0 
U28m G 
W29.0 
U 1.0 
W 3 m G  
W 4 m ?  
w 5.c 
W 6.3 
W 7 m G  
U 8.0 
H 9mL 
U l  O m  0 
H i l m t '  
U i2m C 
W 1 3 m  5 
W 1 4 m  6 
Hi 5 e O  
H16.O 
W 1 7 m :  
W18. t 
H i  9 m  G 
H20m 0 
W21m 2 
u2z. G 
h23m 0 
H24m 0 
W2 5 e O  
W26m 0 
WZ 7 m  C 
H2e. G 
U29m 5 

9 m C O  
< .iD HR* 
< a 1 0  H? 
< m i 0  HR 
< a 1 0  P I?  
< . I 0  nR 
< a 1 0  t lR 

a 1 0  Mi? 
n ISSI NC** 
HISSING 
flISSING 
MISSING 

1 2 m t O  
14.3 0 

6 - 6 0  
l i m  G O  
15mCO 
i Z m C 0  
19- 2 0 
14mC3 
l l e i 0  

9m;J 
E m Z O  

1 3 e t O  
? a t 0  
8 . t 0  

1 O . L G  
1 4 m C 3  
1 2 . 3 0  
1 3 m t . O  
1 l . C O  
1 3 m C C  
2 4 . 0 0  
16.CO 
15. G 0 
13.J3 
1 b m t O  
2 1 m O 3  
1 3 m C 3  
1 3 , C C  

06 
< .13 
< a 1 0  

< a 1 0  
< . 1 0  
< e i c  

< a 1 0  

< a 1 0  
HISSING 
HISSING 
YI SS I N G  
ti1 SSXNG 

m G 0  
0 3  
11 
15 
i4 
16 
14 
1 5  
i0 
I G  
10 
10 
15 
i0 

e l l  

m10 
10 

a 1 3  
1 0  
14 
1 3  
3 3  
14 
11 

0 0 6  . 11 
a 0 6  
05 
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TABLE H3-1. (Continued) 

GRID GP M Y A  BEf&-GA fl HA 
COORDINATES (HICQO R/HR) ( Y S L L I  R/HR) 

N 7.0 
N 7.3 
N 7.5 
N 7.5 
N 7.5 
N 705 
N 7 0 5  
N 7.5 
N 7.5 
N 7.5 
N 7.5 
N 7 . 5  
N 705 
N 7.5 
N 8.0  
N 8.0 
N 8 . 0  
N 8.G 
N 8.0 
N 8.D 
N 8 . 3  
N 8 . 0  
N 8 m C  
N 8.0 
N 8.9 
N 8.3 
N e m o  
N 8.; 
N 8 m G  
N 8.0 
N 8.0 
N 8.0 
N 8 0 0  
N 8.0 
N 8.6 
N 8 m G  
N 8mJ 
N 8.9 
N 8.0 
N 8.0 

W30mO 
H31m B 
H i  9 m  C 
H2Jm 0 
W 2 1 m  6 
H22m 0 
W23m C 
w24. G 
H2 5.0 
U26m f 
W27m E 
W27m 0 
W28m 0 
W2 9.0 
W l a 0  

W 3.0 
W 4 m C  
w 5.0 
W 6 m @  
W 7 . 0  
W 8mt 
W 9.0 
U l E m G  
n i l .  2 

w120 c 
W13. G 
W140 0 
H i 5 m  J 
W16.0 
H i ? .  G 
W l 8 m  il 
Hl9m 0 
H2Gm C 
H21m 0 
H22m C 
W23m a 
W24m 0 
H25m 0 
W 2 6 o  0 
WZ 7.3 

1 O m f . G  
1 4 m 5  0 

< a 1 0  HF.* 
< 013 HR 
< a 1 0  MR 
< 010 HR 
< a 1 0  HR 

0 1 0  HR 
< 010 M R  
MISSING** 

3 0 0 . 3 0  
H I S S I N G  
M X S S I N G  
M I S S I N G  

14. C 0 
1 2 m ; O  
15.t.O 

5 m C O  
14.GO 
15.: 0 
2 2 . c o  
150t.O 
l i . t O  
1 e . 5 0  

5 . 2 0  
1 5 m C O  

6.L.O 
1LmGO 
1 4 . 1 0  
1 3 o C O  
1 3 m O O  
1 9 . 2  0 
16. C 0 
1 4 . 3 0  
1 1 m O O  
18.PO 
4 C o C O  
2 2 . 6 0  
6 0 m 5 0  

e O C . 0 0  

a 3 8  
a t 8  

< a 1 0  
< m i 0  
< m i 0  
< a t 0  

< m i 0  
< a10 
< 010 
M I S S I N G  

2 . 0 0  
H I S S I N G  
H I S S I N G  
f l I S S I N G  

0 8  
0 0 5  
0c8 
a l l  

15 
1 3  

a 1 5  
a 1 4  
012 

14  
J9 

039 . 

01 3 
14 
11 

012 
m i i  

1 2  
11 

a 1 0  
12 
10 
1 2  
t i  

016 
a 5 0  
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TABLE H3-1. (Continued) 

G R I D  GAHMA BE T P  -C A MH A 
COOR9INA TES ( H  ISRO R/HF;) ( H I L L 1  R I H Q )  

o G 7  
0 0 6  
009 
007 

< 010 
< 010 
< 010 
< 010 
< 0 1 0  
< 0 1 0  
f l I E E I N G  
YISSING 
M I S E I N G  
MI Sf I NG 

0 10 
o C 6  
0 6 7  
018 
0 15 
0 14 
015  
016 
0 12 
0 1 0  
0 1 2  
0 1 0  
0 13 
0 14 
0 16 
011 
0 0 8  
o i l  
0 0 8  
012 
0 1 0  
0 11 
027  
010 
0 14 
0 2 5  
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TABLE H3-1. (Continued) 

GbHMA BETA-GAMMA GRID 
COORDINATES ( M I C R O  W H R )  ( Y I L L I  R / H g I  

N 9.0 
N 9.0 
N 9.0 
N 9.0 
N 9.5 
N 9.5 
N 9.5 
N 9.5 
N 9.5 
N 9.5 
N 9.5 
N 9.5 
N 9.5 
N 9.5 
N l O m 3  
N1O e O  

N l O m O  
Nl i ImS 
NIGmO 
N i J o J  
NlJ C 
N l O e L  
N10.3 
N 1 0 . 2  
Nl3.G 
N 1 0 . 0  
N l O m  9 
N i O m O  
NiJ i, 

N l 3  0 
N I G  m C  
NlOmO 

N l G . 3  
N10.0 
NlOmJ 
NlOmO 
N10m0 
NlOmO 
NICm3 

N1O.a 

W 0.0 
U29m G 
W 3 0 e  c 
H3 10 0 
H i 9 m  0 
H20m 0 
w21.0 
W22m 0 
w23. c 
W24m C: 
H26,O 
W27m G 
W2 0-  0 
W29m ,? 
W l m i j  
w 3 .0  
W 4-6 
H 5.3 
W 6mt 
W 7 .0  
W 8 e C  
W 9.: 
W I J m G  
W l l m C  
W12m 3 
W 1 3 e  ? 
W 1 4 m  O 
M i  5m @ 
W 1 6 m C  
W I f m I ;  
H18.G 
k l 9 . 0  
W20m 0 
W21.5 
H22m G 
W23m G 
W24.0 
W25m t) 
W2 Em 0 
W27m ci 

19. C 0 
18.30 

7 m C O  
1 3 m O O  

< m 1 O  HR" 
< . l J  MR 
< a 1 0  HR 
< 0 1 0  M4 
< *10 Mi? 
< e l 0  MR 

a 3 0  FIR 
MISSING** 

MISSING 
MlSSINC 

1 C m O O  
1:. G 0 
1 2 m 3 0  
1 ; c r l O  
1 2 m C O  
15miO 
6.20 

1 6 . 2 0  
1 5 m C  0 
1 5 e C O  
l [ l . C O  

9 m C O  
1 O m O O  

6mG3 
i o e c 3  

9 m S O  
l o r n 9 3  
1 4 . 0 0  
1 2 m 5 0  
15mC ii 
1 6 m Q G  
1 8 e G O  
25.3 0 
26. C 9 
24.0 0 
bCm3Cl 

e G 8  
a 0 0  
m00 
.os 

< .10 
< m i 0  
< a 1 0  
< m i 0  
< a 1 0  
< a 1 3  
MISSING 

m60 
MISSING 
ti1 SS I N G  

e 0 8  
14 
11 
1 2  
1 5  
18 
12 
14 
12 
i 3  
11 

a 1 2  
a12 

i 3  
11 

m i l  

10 
12 

a 0 9  
a 1 3  
14 
12 
14 
12  
11 

a 1 2  



H3-11 

TABLE H3-1. (Continued) 

. .. ., . 

G R I D  GAMMA BE f L - G I  q!lA 
COORDINATES ( M I C R O  R / H i i )  ( M I L L 1  R/HF;)  

N I O O O  W28.0 21,oo  
N 1 0 0 3  HZ300 21000 

0 06 
0 11 

N 1 0 . 3  U3O.C 1 3 o G O  0 G8 
N 1 0 . 0  U31.C 1 L C O  0 06 

N l G o 5  Ci2G.0 < 010 Mi7 c 010 
N 1 0 . 5  U 2 1 * @  < 0 1 0  M R  c 010 
N i t l o 5  W220C < 0 1 0  Hr; c 0 1 0  

N 1 0 . 5  k24.C < 010 Mii,  < 0 1 0  
N I G . 5  W26.S H ISZ I N G** P I I S S I N G  
N l O o S  nz7.G HISSING YI S S  I N G  

N l O . 5  W 1 9 o ? j  < 0 1 3  flR" c 0 1 0  

N l O . 5  W23.C < 0 1 0  HK c 011 

N i t  5 k2 9 0  G 
Nl0.5 U29.C 
N 1 1 . 3  W 1 0 0  
N i l 0 3  W 5. t  
N l l . 3  h 6 0 8  
N l l o O  W 7.G 
N 1 1 . G  w 9 4 s  
N l l o l  W l O o C  

N 1 1 0 3  W l i o  L 
N l l o O  H12. i  
N 1 1 . D  W13. 
N l l o J  W I 4 . L  
N l l o 3  W15.G 
N l l . 3  W1E.G 
N l I o J  W17.5 
N l l o 3  H L B o t  
N i l s 3  W19.G 
N l l o 3  U E B o G  
N 1 1 . 0  W2100 
N l l o O  bi22.C 
N l l o D  W23.C 
N 1 1 0 0  H24.6 
N i l 0 0  W25.C 
N l l o l  d2fi.C- 
N l l o 4  W 2 7 o O  

N 1 1 . 3  W29.t 
N l l o O  n3O.C 

N l 1 . O  W28.O 

H I S S I N G  
Y I  SS I Fi t  

0 J9 
0 14 
0 lb 
0 15 
0 1 4  
0 11 
0c9 
0 11 
0 I1 
0 10 
0 15 
0 0 8  
010 
0 10 
L O  

4 iJ9 
0 12 
0 16 
0 13 
0 0 8  
1G 

0c9 
0 06 
0 i4 

5 6  
0 0 8  



H3-12 

TABLE H3-1. (Continued) 

C X D  GPflHA BETP - C A M M I  
C O O R O I  NATES ( H i C k O  R/H?) (MIL11 R / H K )  

15oOG 
< 010 Hi?* 
< .10 HFE 
< 010 HR 
<' 0 1 0  Hi? 
< 0 1 0  nFi 
< 0 1 3  Mk 
n I SZI NC** 
HiSSING 
MISSING 
MISSING 

190 L O  
140 2 3  
9.09 

110 G 0 
11. c, 3 
12.53 
1 1 0 : o  
l i O L 0  

120CD 
E o f O  

4. iO 
12.G3 
I G O C O  

4 o c s  
l 0 0 b t  

0 . c o  
140-3 
17. I? 0 
1 l . S O  
I t o C O  
1 1 . 0 0  
13.90 
14000 
1 1 0 t G  
1 4 0 L ' J  
1 0 . L  3 

0 f 6  
< 010 
< 0 1 0  
< 0 1 9  
< 0 1 0  
< 0 1 0  
< 0 1 0  
MISSING 
MISSIhG 
MISSING 
YI SS I hG 

0 11 
0 1 4  
0 1 3  
0 17 
0 16 
0r1 
a 1 3  
0 1 2  

1 2  
0 6 8  
0 :1 
0:3 
0 1 0  
0 1 2  
039 
.10 
m i l  
0 21 
0 0 9  
0 0 8  
m C 8  
0g9 
057 
0 35 
0 10 
010 

N1200 W31.C 1 1 o c c  0 6 7  

*If gamma i s  labelled MR, gamma i s  measured i n  milli R/ 

**Value deleted due to failure to meet quality assurance. 
hr. 
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TABLE H3-2. GAMMA RADIATION AT 1 M ABOVE THE SOIL SURFACE 
AND BETA-GAMMA RADIATION AT 1 CM ABOVE THE SOIL 
SURFACE IN THE NORTHEAST QUADRANT 

G R I D  G A M M A  BE'IA-CA fltlb 
C O O R D I  NA TES (H I C R O  W H R )  ' (VILLI R/H3)  

N 0.J E 3 . 3  
N 0 0 0  E 1 o C  

N 0 0 3  E 3 0 3  
N 0 0 3  E 4.C 
N 0 0 3  E 5 0 0  
N 0 0 3  E12.C 
N 0 0 5  E l 3 . O  
N 0.J €1402 
N 0 0 9  E15.C 
N G o 3  E l 6 0 6  
N 3 . i  €17.3 
N 0 0 3  E18.C 
N 1103 E l 9 0 2  
N 3 0 3  E2C.O 
N G o J  EZlof 
N 0 0 6  € 2 2 0 ;  
N G o 3  €230; 
N Do 1 3  E 2 4 0 0  
N O o G  E 2 5 o G  
N 0 0 9  E Z E o C  
N 0 0 3  E 2 6 . 5  
N 0011 E27.C 
N 5 . 9  E 2 7 . 5  
N 0 0 3  E2e.G 
N 0 0 2  €26.4 
N 3 . 3  E29.J  
N G O O  E3S.L; 
N G o 0  E31.C 
N G o t  €32.0 
N 0 0 2  €3305 
N 0 0 3  €3400 
N 0 0 0  E 3 5 o C  
N O o C  E36.C 
N 0 0 5  E 3 7 o i i  

N 0 . 0  E 2.c 

N 0.2 ~ 3 e . 0  
N 0 0 0  € 3 9 0 6  
N 3 . J  E39.0 
N G o 0  E 4 O . C  
N 0 0 0  E 4 i . O  

0 05 
0G5 
0 il5 
0 07 
0 37 
o t 5  
0 04 
0 i!4 
o G 6  
006 
0 0 0  
0 c7 
0 2 5  
o G 5  
0 0 5  
0 04 . 05 

;15 
0 0 5  
0 0 6  
0 09 
0 C 8  
0 1 2  
0 80 . 07 
0 0 6  
057  
- 0 6  
o G 6  
0 1 6  
0 39 
0 6 7  
0 07 
09 

0 216 
0 0 6  
0 0 8  
0 06 
o G 8  
. 09  



H3-14 

TABLE H3-2. (Continued) 

GRID GGPIMA S E f ~ - C A ~ ? I A  
COOS 0 1  NATES (YJSSO R/HR) ( H I L L 1  R / H W  

~ 

N O o &  E42.G 
N 0 0 0  E43.3 
N 0 . 0  E44.0 
N O o G  €45.6 
N 0.0 E46.t 
N J.0 E47.G 
N 0 . 3  E48.C 
N 000 E49*@ 

N 6 . 3  E 5 i . G  
N 0 . 3  E52oC 
N 0 0 0  E53.0 
N 0 0 3  E 5 4 . C  
N 0 . 3  E55.G 

N c.n E S L C  

N 0 . 0  ~ 5 6 . c  
N 400 E57.L' 
N 0 . J  E 5 5 . C  
N C a t  €5402 
N 0 . 6  E 6 C o C ,  
N 0 0 ;  € 6 1 0 3  
N 0 . 3  €62.0 
N 0.C E63.0 
N 2 . J  E 6 4 - C  
N 0 5  E 6 o C  
N 0 5  E 7 0 s  
N 05 E B O G  

N * 5  E 9.6 
N 0 5  E i G o G  
N e 5  El100 
N 08 E36oC 
N 08 E37.C 
N 0 8  E 3 S o 0  
N . a  ~ 4 i . c  
N 0 8  E42.C 
N 08 E43.C 
N 08 €4400- 
N 0 8  E 4 5 o t r  
N 0 8  E48.0  
N 08 €4903 
N 08 E52.C' 

0 06 
0 27  
.ll 
99 

0 3 7  
009 
.39 
0 0 8  
0 10 
010 
09 

010 
0 09 
0 0 8  
.09 
0 0 9  
0 c3 
0 39 
009 
007 
0 09 
0 C8 

< 2 5  
< 0 2 5  
< 025  
c 0 2 5  
< 0 2 5  
c 0 2 5  

0 57 
*f ib 
0 0 6  
0 26 

. a9 

b 10 
0 5 6  
0 G7 
0 9 8  
010 
009 
e l 3  

*If gamma i s  labelled MR, gamma i s  measured in milli R / h r .  
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TABLE H3-2. (Continued) 

GRID G t M M A  8E T L - G A  Y Y A  
C O O R O I  NATES (MICRO R/H2)  (HILL1 R/HR)  

0 04 
e 0 5  
006 
0 0 6  

07 
0 C6 
004 
0 c5 
0 05  . 2 4  
04 
05 
05 . ;r, 

0 0 7  
057 . 37 
O C 7  
0 5 7  
007 
.;16 
006 . 25  
0 C6 
007 
0 06 
066  
.G5 
0 5 4  
0 2 8  
0 57 
036 
0 0 5  
0 10 

G7 
037 
o i l 8  
0 3 8  
0 06  
0 0 9  
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TABLE H3-2. (Continued) 

N 1.0 E 4 0 . 3  
N 1.9 €41.2 
N 1.0 E 4 2 . D  
N 1.0 EC3.C 
N 1.0 € 4 4 . 6  
N l a 0  E 4 S o C  
N 1.3 € 4 6 . 0  
N 1.3 E 4 7 . Q  
N 1.0 €48.0 
N 1.0 E49m.C 
N 1.0 E5C.O 
N 1.0 €51.0 
N 103 €52.0 
N 1.J E53.C 
N 100 E54.b 
N 1.0 € 5 5 . ;  
N 1.3 E56.O 
N 1.2 E57.C 
N l a 0  E5B.C 
N 1.3 E59.G 
N 1 . 0  E6C.5 
N 1.0 E 6 i . G  
N l o 0  E62.G 
N 1.0 E63.2 
N 100 E 6 4 . C  
N 1 . 5  E 6 . 5  
N 1.5 E 7 . i  
N 1.5 E 8 0 0  
N 1.5 E 8.5 
N 1.5 E 9.0 
N 1.5 E l J . 5  
N 1 . 5  E l l a 3  
N 1.5 E 6 4 - U  
N 2.0 E J O G  
N 2.5 E 1.0 
N 2.5 E 2 . 0  
N 2 .5  E 3 m C  
N 2.0 E 4.0 
N 2.6 E S a c  

N 2.0 E 6.C 

14. L? C 
1 7 m t 0  
1 4 m D O  
17.00 
16.3 S 
24.5 0 
24.3 0 
29. C 0 
28mf0 
3 G m r J O  
35mC0 
35. C 0 

45mLO 
35. f J 
4 C . 3 0  
3 C m C O  
3C;mL"d 
25.  t 0 
24. Z i) 
22. ;  0 
22mEC 
21mC3 
i E m i O  
15.C 0 

3 t . i D  

a 2 5  MI?* 
a 2 5  FIR 
a 2 5  M 2  
a 2 5  FIG 
0 2 5  MR 
a 2 5  MI? 
a 2 5  H? 

9 C m i J  
5.,0 
7 . C O  
4.CO 
8 0 L O  
9 O t 0  

12.00 
a 0 4  HK 

06 
0 C6 
m39 

t 6  
1 2  
12 

a09 
0 1 0  
a 13 
. c 9  
a 1 3  
a12 

14 
13 
11 . 13 

a 1 0  
1G 

a 10 
a l l  
a 0 9  
a 10 
a 10 
ma8 

06 
< a 2 5  
c a 2 5  
< a 2 5  
< 25 
< a 2 5  
< 25 

4mg0 

a h ?  
mCS 

29 
m C 7  
a 0 6  
a 0 6  
G4 

e . t o  
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TABLE H3-2. (Continued) 

c 

..3 ~ 

GRID G A f l H A  B E T A - G A E U  
COOR3INATES t M I C R O  WHP.1 (MILL1 R/HR) 

‘f 

&” 

N 2.3 E 7.t 
N 2.3 E 8.0 
N 2.0 E 9.0 
N 2.0 E i 3 . C  

N 2.3 EI2 .C 
N 2.5 EL3.O 
N 2.0 E 1 4 . Q  
N 2.3 El5.C. 
N 2.3 El6 .G 
N 2.3 E i 7 . C  
N 2.0 E l 8 . G  
N 2.0 El900 
N 2.0 E23.G 
N 2.3 E Z 1 . C  
N 2.3 E22.C 
N 2.0 E23.G 
N 2.5 E 2 4 . t  
N 2.G E25.C 
N 2.0 E26.O 
N 2.9 E27.C 

N 2.0 E i i . 3  

N 2.0 E 2 a . r  
N 2.0 €29.0 
N 2.0 E 3 G . C  
N 2 . 5  E31.C 
N 2.5 € 3 2 . :  
N 2.5 E 3 3 . 0  
N 2.0 € 3 4 . 0  
N 2.5 E 3 5 . i  
N 2.3 E36.O 
N 2.3 E37.G 
N 2.J E38.0  
N 2.G E 3 9 * 0  
N 2.5 EC3.G 
N 2.; E 4 1 . k  
N 2.G €42.0- 
N 2.5 E43.G 
N 2.3 E4b.G 
N 2.3 €45 .2  
N 2.5 €46.6 

. 0 5  Mk* 
0 5 5  Hii  
o L n 4  M E  
0 0 4  MR 
. c 5  flR 

15. C 0 
80CG 

12. c 0 
9 . 0 0  
8 . C 0  

11.00 
12.c: 
9.G3 

11.c3 
13.2  0 
9.f0 

11.C 0 
9.U9 
€!.LO 
8 . L O  

1 3 r r O  
l O . ? G  
IC.CI0 

7 . f 3  
11. c 0 

9.c 0 
9.33 

13. tO 
12.GO 
11.20 
1 6 o C O  
13.00 
13-20 
16. C 0 
15.CG 
18. t 5 
23.GO 
23.00 

a.co  

13.ca 

05 
eO5 

Gk 
04 
05 

. c5  
t 6  
06 

. a d  
0 5 7  

C6 . 05 . 05 
G7 
t 5  
66 
56 
5 5  

0 0 5  
56 . 3 7  

o t 6  
GS 

o G 6  
025 

26 
. a 8  
a G 6  

06 
0 08 

G f  
a 0 6  

06 
mG6 
.r,7 
007 

06 
09 

.C8  
B f i ’ 9  



H3-18 
I 

TABLE H3-2. (Continued) 

GRID GAMMA BETA-GAHW 
COORLIXNATES ( t I I C E 0  R/PR) ( H I L L 1  R I H R )  

N 200 E47oO 
N 2 0 9  E 4 8 o C  
N 200 E 4 9 e 0  
N 200 ESOoG 
N 203 € 5 1 0 0  
N 2.3 € 5 2 0 2  
N 2.0 E 5 3 e 0  
N 200 E 5 4 e 0  
N 2.0 E55.D 
N 2 e 3  E 5 6 e O  
N 2 0 3  €57.0  
N 2 o D  E.58.C 
N 2.3 E59.C 
N 2 0 0  E6u.C. 
N 2 0 0  E 6 1 . 0  
N 20C1 E6Z.L 
N 2 0 3  E63.C 
N 2 0 5  E 6 k . L  
N 2 0 5  E 6 0 0  

2 0 3  E 7 0 2  
N 2 0 5  E 8 0 L  
N 2.5 E 9 o G  
N 2.5 E l S o C  
N 2 0 5  €1100 
N 3 0 2  E C . 1  
N 3 . 0  E l o t  

N 3.5 E 2 0 0  
N 3 0 9  E 3 0 0  
N 3.5 E 4 0 :  
N 3 0 9  E 5 . b  
N 3 . 0  E 600 
N 3 . 0  E ? o G  

N 3 0 5  E 8 . 0  
N 3 . 3  E 9 0 ,  
N 3 0 3  € 1 0 0 0  
N 3.5 E 1 1 . C  
N 3 0 0  E l 2 0 0  

N 3 0 2  E 1 4 . G  
N 3 e ' J  E l 5 . C  

N 3.J E 1 3 . 2  

0 12 
ei2 
e12 
014 
0 14 
0 14 
13 

e12 
0 12 
0 5 8  
0 1 3  
0f9 
0 09 
0c9 
067 

0 97 
0 27 

< 0 2 5  
< 0 2 5  
< 0 2 5  
< 0 2 5  
< e 2 5  
< e 2 5  

0 c4 
016 
e 3 8  
0 96 
0 09 

34 
0 04 
0 0 5  
0 05 
0 35 
e c 4  
0 0 5  

06 . c7 
e 5 7  
o G 7  

809  



H3-19 

TABLE H3-2. (Continued) 

G R I D  G A M M A  BET A -GAMMA 
COORDINATES ( H I C K 0  R/Hi?) (ti1 iL I R/HF,) 

N 3.0 E 1 6 . G  
N 3 . 0  €17.0 
N 3.0 E i 8 . O  
N 2.0 E 1 9 . 0  
N 3.0 E2C.C 
N 3 . 0  €21.0  
N 3.0 €22 .0  
N 3.0 E23.C 
N 3.0 €24.0 
N 3.2 E25.G 
N 3.3 EZ€.O 
N 3.0 E27.O 
N 3 . 0  E28.O 
N 3.G E29.C 
N 3 .0  E3O.G 
N 3 . 5  E31.0 
N 3, ' l  E32.C 
N 3.0 E33.C 
N 3.P E 3 4 . @  
N 3.9 E35.C 
N 3.5 € 3 6 . 0  
N 3 . J  E37 .C  
N 3.G E38.C 
N 3.5 E39.G 
N 3 . 0  E4C.C 
N 3.0 €41.0 
N 3 . 2  E42.i. 
N 3 . 3  E43.C 
N 3.5 Ebb.  C 
N 3 . 0  E 4 5 . G  
N 3 . 6  E 4 € . 0  
N 3 . 3  E47 .C.  
N 3 . 3  € 4 8 . :  
N 3.0 E49.G 
N 3 . 3  E53.C 
N 3.0 € 5 1 . 0  
N 3 . 0  E52.G 
N 3.0 €53.2 
N 3.C E54 .C  
N 3 . 3  E55.C 

10 
.CIS 
*06 
. 0 t  
~ 0 8  
*06 
.06  
* 0 6  
* 0 6  
a 0 6  
e . 5 6  
*G5 
C6 
c5 

0 0 5  
66 
L 7  

e10 
* 0 6  
m G 9  
G6 

a 3 8  
a o e  

G6 

97 
C? 
.t9 
a G 8  
11 
1c 
ii9 
*ll 
.10 

1 6  
*17 
.19 

1 6  
1 4  
1 4  

D o ?  



TABLE H3-2. (Continued) 

H3-20 c 

N 3.0 E55.O 
N 303 E57oQ 
N 3.5 E S B o f  
N 3 0 0  E 5 9 . C  
N 3 0 0  E 6 G o C  
N 3.5 E 6 1 o O  
N 3.0  €62.0 
N 3 0 0  € 6 3 0 0  
N 3 0 0  E64.C' 
N 3.5 E 6 0 C  
N 3 0 5  E f o g  

N 3 0 5  E 8 0 2  
N 3 0 5  E 9 0 0  
N 3 0 5  € 1 3 0 2  
N 3 0 5  E l l o @  
N 3 0 5  E51.O 
N 3 . 6  E52 .5  
N 3 0 7  E53 .0  
N 3 0 8  € 5 4 0 3  
N 3.8 E55.G 
N 4.C E P o 0  
N 4.3 E 1 o C  

N 4 0 0  E Z o G  

N 4.5 E 3 0 3  
N 4.2 E 4 m L  
N 403 E 5.3 
N 4.0 E E o G  
N 400 E 7 0 3  
N 4.3 E 8 0 2  
N 4 o J  E 9.0 
N 4 . 3  E l 0 0 0  
N 4.Q E 1 l o C  
N 4.j E12.2 
N 403 f 1 3 . C  
N 4 0 3  E 1 4 . 0  
N 4 0 ;  €15.0 
N 4.0 El€.< 
N 40:  E 1 7 . i  
N 4 0 0  E l 8 0 0  
N 4.3 €1900 

4 ' 5 o C o  

35.c 0 
2P.;O 

2 5 o c o  
28 .60  
2 5 o G c I  
16. L 0 
1 9 o C O  
16.0 0 

< 025 M < *  
< 025 H i i  
< 0 2 5  M ?  
< 0 2 5  ME 
< e 2 5  H k  
< 0 2 5  MR 

6 C o Z O  
70.;15 
7 0 0 0 0  

13Co 3 3 
7 6 . 5 3  
9.c 9 
9.GO 

1 G e Z O  
11.20 
12.C 0 
120co 

024 M 9  
o C 5  HI? 
o C 4  MR 
m C 5  Mi? 
0 1 9  M9 
o G 5  M 2  

110iO 
13.50 
1 0 m C O  

8 . 0 0  
11. r: 0 

b o G 0  
6 0 0 0  

1 1 m t O  

0 11 
0 12 
11 

0 09 
I G  

ma8 
0 9 0  
0t8 
0 0 7  

< 0 2 5  
< 0 2 5  
< 025 
< 025 
< 025 
< 025 

0 15 
.20 
O i ?  

2 1  
0 2 1  
0 0 8  
a05 
0 97 
036 
m C 5  
0 i h  
0d4 
0 GS 
0 ;4 
0 0 5  
35 

0 G5 
0 6 0  
04 

m G 6  
0 C6 
0 t5 
a 0 8  
0 7 0  

06 



H3-21 

TABLE H3-2. (Continued) 

G R I O  G A H U A  BETA - C A M  'I4 
C O O R O I N A T E S  ( H I C K 0  R/Hk) ( M I L L 1  R/HR) 

98 
0 0 6  
0 C6 . 35 

. 0 7  
0 0 5  
0 06 
0 t 6  
oG5 
.c5 
0 c5 
0 37 
.G5 
0 0 6  
o c 7  
0 09 
0 G9 
o c 7  
0 0 7  
o c 7  
0 0 8  
0 0 6  
0 r,7 
029 
0 1 2  
012 
0 1 3  
0 13 
0 10 
016 
0 2 5  

015 

MI S f  I NG 

.07 

. 2 0  

0 3 5  

0 15 
0 14 
0 1 2  
010 

** Value deleted due t o  fa i lure  t o  meet quality assurance. 
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TABLE H3-2. (Continued) 

CRf D G A M M A  BET A - G A  MqA 
COORCIINATES ( H f C k O  R/HR) ( M I L L 1  F!/HR) 

Z 5 o G O  
2 0 . 2 0  
2 G o G Q  
I?. i! 0 

6 0 0 ? t l  
e 0 2 5  
e 0 2 5  

0 2 5  
< 0 2 s  

5 o G 0  
< 0 2 5  

B G O C G  

11.30 
B o C Q  

120 i - 3  
100- 1 
1 c 0 : 3  
l tr .G3 

0 5 4  
.i5 
03c 
012 
.LO 
0 0 5  

140GO 
90;o 
a 0 0 0  
7 . 0 0  

120 t 0 
6 . 6 0  
7 e C O  

1 3 0  i 0 
8 0 t 0  
7 o c o  

10.00  
11.~0 
130 2 O 
1 2 O C O  
1 i I o t O  

ii. o a 

0 10 
039 
0 6 8  
010 
0 0 8  

< .25 
< 0 2 5  
< 0 2 5  
< 0 2 5  

2 . 6 0  
< 0 2 5  

0 36 
0 05 
0 6 6  
0 05 
0 0 7  
0 6 6  
.a4 
0 G4 
0 0 5  

1025 
.I2 
010 
o G 5  
0 0 7  
0 0 5  

0 05  
0 ? 5  
0 0 7  
004  
0 05 
0 0 6  
0 0 6  
037 
0 0 6  
005 
095 
o C 6  

.eo 

.a5 
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TABLE H3-2. (Continued) 

G R I D  G A t I V A  8ETA-GA!itlA ' 
C O O R O I  NATES ( H I C R O  R / H R )  (HILL1 R/HS) 

N 5.0 E28.G 
N 5.D E29.0 
N 5.0 E3ir .3  
N S o J  E31.0 
N 5 . i  E32.C 
N 5.11 E 3 3 . C  
N 5.G E 3 4 . 0  
N 5.0 E35.C 
N 5 .0  € 3 6 . 3  
N 5 - 3  E37.G 
N 5.5  € 3 8 . 5  
N 5.0 E39.0 
N 5 . d  E39.O 
N 5.J E 4 G . C  
N 503  € 4 1 . 0  
N 5.0 E42.C 
N 5 . 3  E 4 3 . L  
N 5 0 ;  E44.G 
N 5 . 5  E45.G 
N 5 . 5  E 4 E . O  
N 5.0 E 4 7 . 0  
N 5 . 5  E 4 8 . t  
N 5 . 3  E 4 9 . @  
N 5 . i  E 5 3 . C  
N 5.0 E51.0  
N 5.0 E52.C 
N 5 . 5  E54.6 
N 5.0 E55.C 
N 5.3 E56.O 
N 5 .0  E58.O 
N 5. ;  E59.3 
N 5.G E60.G 
N 5 . 0  E61.G 
N 5.G E 6 2 . 0  
N 5.0 E63.G 
N 5.0 €64 .0-  
N 5 .5  E 6.0 
N 5 . 5  E 7.G 
N 5.5 E e.C 
N 5 . 5  E 9.C 

. a 5  
* a 6  
m05 

06 
006 
* 0 6  . b5 

06 
. c 7  
.06 
007 
0 3 6  

C6 
eG6 
e G 7  
. t 7  
0 2 8  
19 . 39 
10 

013 
18 

.2d 
0 3 0  
18 
20 
16 

.:5 

.09 
a 1 2  
010 
e13 

0 8  
a 5 8  

98  
c 025  
< e 2 5  

.:a 

. 2 0  HFi 083 
HISSING"" M I S S I N G  
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TABLE H3-2. (Continued) 

G R I D  G P t l t l A  BE TP - C AH HA 
COO R CI NA TE S ( M I C R O  R/HR) ( M I L L 1  R / H R )  

N 5.5 E l 0 0 0  
N 5 0 5  E11.C 
N 6.3 E 0 0 2  
N 6 . 3  E 1 . C  
N 6 0 0  E 2.0 
N 6.0 E 3.0 
N 6.5 E 4.L 
N 6.3  E 5.C 
N 6.;  E 6,; 
N 6.0 E 7.C 
N 6.0 E 8 . 5  
N 6 0 5  E 9.0 
N 6.3 E1G.C 
N 6.5 E l i . :  
N E . 0  E 1 2 . C  
N 6 0 0  €13.: 
N 6 a J  E l b . 5  
N 6.0 E l 5 o C  
N 6.3 E16.C 
N 6 . 5  E 1 7 a C  
N 6.0 E1e .c  
N 6.3 €19. ;  
N 6.0 E21.C 
N 6 . 3  E22.G 
N 6.0  € 2 3 0  L 
N 6.3 E24.G 
N 6.C E25.C 
N 6.9 E26.G 
N 6 0 3  E 2 7 . 4  
N 6.0 €28.0  
N 6.0 E29.G 
N 6.0 E 3 0 . C  
N 6 0 3  E31.G 
N €03 E32.C 
N 6.0 € 3 3 0 3  
N 600 E 3 4 . 0  
N 6 . 3  E35.C 
N 6.3 E36.C 
N 6.5 E 3 7 o C  
N 6.3 E38.C 

< 0 2 5  PlR* < 0 2 5  
< 0 2 5  MR < 025 

1 2 . t 0  0 0 7  
1 1 . 0 0  0 0 6  

8.CO 05 
ll.! a 06 
1 C . C  0 06 
12.: 3 G6 

o C 4  M? 0 4  
0 2 4  M< ‘ .a4 
0 1 3  YR . 10 
035 Mi? 0 2 0  
a 1 2  H F  . c* 
. t -5 ti;; 0 0 5  

15. 0 0 t 9  
6 a C J  . 37 
7.co a 0 6  
5 0 ’ 3  0 0 5  

13.;0 G6 
1C.tlJ r C 6  

5.CO 036 
1l.CO e 0 5  
9.1 0 r G6 
8 a i C  a 0 6  
9 . C C  o c e  

11. c 0 0 05  
1 C a L J  a 0 5  
1 6 . 2 0  a 36 

7.c 9 06 
9.CQ 0 0 6  

ia.oo 0 0 5  
1 E . C O  06 
1 L G . G O  .C5 

8 . 3 0  0 0 6  
i t 0 0 0  0 0 5  

8.CO a 06  
12. i il G7 
1 C . G D  . c 7  
1 3 . 5 0  a G 7  
1 1 . : 9  . 0 7  
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TABLE H3-2. (Continued) 

G R I D  CAMHA BETL-GkHflA 
COOROINA TE S ( M I C R O  R/HQ) ( M I L L 1  R/HR)  

N 6.0 E39.G 
N 6.0 E 4 O . C  
N 6ot  E4 I .C  
N 6.0 E42.L 
N 6.0 E43.C 
N 6.3 E 4 4 . 0  
N 6.5 EQ5.O 

N 60G €4700 
N 605 E48.G 
N 6.3 E 4 9 - 5  
N 6 .5  E 5 O . G  
N 6 0 5  E 5 i . G  
N 6 0 3  E52.C. 

N 6.0 E46.L 

N 6.0 E54.G 
N 6 0 3  E 5 5 - L  
N 60J E 5 6 o i  
N 603 E 5 7 . f  
N 6 0 3  ~ 5 a . c  
N 6 0 3  E59 .O 
N 603 E6L.C 
N 6 0 1  € 6 1 0 ;  
N 6 o G  E62.2 
N 6.5 E 6 3 - 0  
N 6 0 3  E64.9 
N 6 0 5  E 6 0 :  
N 6 0 5  E T o C  

N 605 E 80C 
N 605 E 9.C 
N 605 E l 0 0 0  
N 6 - 5  €1103 
N 7.8 E G o L  

N 7.3 E 10: 
N 7 0 5  E 2 o C  
N 7.3 E 3 . 0  
N 7 . 3  E 4 0 0  
N 7.J E 5.C 
N 70.3 E 6.1 
N 7.0 E 7 . 2  
N 7.0 E 9 o C  

0 0 7  
o C 8  
010 
e l l 8  . 08  
a 11 
o G 8  . 10 
13 
15 

0 1 5  
0 2 0  
0 30 
0 3c  . 34 
0 20 
0 16 
0 15 
o i l  
010 
*iG 
0 11 
0 0 9  
0 9 9  
0 0 7  

< 0 2 5  
< 025 

3 0 5 0  
e60 

< 0 2 5  
< - 2 5  

0 0 6  
0 05 
0 0 6  
a 05 
0 0 9  
0 55 
0 5 4  
0 0 5  

1 5  
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TABLE H3-2. (Continued) 

~ 

C U D  CAMYA BETA-GA Y!lA 
COORDINATES ( M I C R O  R/HiV (HILL1 R I Y R )  

N 7.3 E 9.c 
N 7 .0  E 1 ’ l . C  
N 7.0 E 1 1 . O  
N 7 .3  €12.0 
N 7.0 E l 3 0 0  
N 7 . 0  E 1 4 . O  
N 7.3 E l 5 0 0  
N 7 0 0  E1fi.O 
N 7.9 € 1 7 . 2  
N 7 .0  E 1 8 . C  
N 7 0 1  E19 . t  
N 7 . 3  € 2 1 0 0  
N 7.0 E22.C 
N 7 0 3  E 2 3 . 3  
N 7 0 5  E24.C 
N 7.0 EZ5.L 
N 7 . 0  E 2 h . C  
N 7 . 3  E27.2 

N 7 0 3  E29.C 
N 7.9 E 3 C . C  
h( 7 .c  E 3 1 . i  
N 7 .5  E32.C 
N 7 0 3  E33.C 
N 7.3 E34ot  

N 7.3 E36.17 
N 7 0 0  E 3 7 . G  
N 7 0 0  E39.C 
N 7 0 0  E39.5 
N 7.a E 4 3 0 :  
N 703 E4i .O 
N 7 . 0  E 4 2 . t  
N 7.0  E 4 3 . t  
N 7 . 3  E44.6 
N 7 . 3  E b 5 . f -  
N 7 0 0  €46.0 
N 7 .5  E 4 7 o i  
N 7 0 1  E48 . t  
N 7 o G  E49.C 

hl 70; € 2 6 0 0  

N 7 0 0  ~ 3 5 . 0  

019 MR* 
0 0 6  MR 
0 0 5  HR 

12.GO 
l o o t 0  

6 . 0 0  
19. G 0 
1 2 . 0 0  

4.CO 
8.GO 

1 G o i O  

120co 
1 G o t O  

T O G O  
9 0 9 0  
9. jC 

110:o 
i?.LO 

1 1 . ; 0  
8 . 7 0  

L;.OO 
1 2 . , 0  

7 . t 0  
9.co 

1 l . C O  
1 : o ; c  
11.: c 
140 5 0 
12.CO 
12.2 0 
9 . t 0  
16. C 0 
1 5 o G O  
I40 5 0 
2c.co 
3 C . C O  
4 C o C O  
5 t i o c a  
6 0 o C O  
9GoGO 

40 
04 

0 0 5  
0 0 7  

05 
015 
006 
0c6 
0 0 7  
b 06 
0 0 6  
.G7 

06 
0 36 
0 0 8  
0 0 6  

07 
0 1 6  
a 0 5  
0 0 5  
007 
0g5 
0 96 
a 0 5  
a 0 6  
0 07 
007 
. 0 8  
007 
0 0 8  
0 0 7  
0 0 7  
* 0 7  
0 0 8  
0 11 
11 

.12 
0 1 5  
0 1 8  
022  
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TABLE H3-2. (Continued) 

G R I D  G A f l M A  BE T A - G A.M f l  P 
C O O R D I N A T E S  ( M I C R O  R/Hk) ( H I L L 1  R/HR)  

, 

z 
r 

0 2 5  
0 4 6  
.50 
0 4 0  
030 
0 22 
0 1 7  
0 14 
0 12 
0 1 3  
0 3 8  
009 
009 
0 0 8  

c 025 
< e 2 5  

0 8 3  
0 4 0  

< .25 
< 025 

0 70 
e O 6  
0 37 
008 
0 0 7  

I28 
0 06 
0 04 
e O 5  
020 
0 a4 

c 4  
0 0 5  
0 9 8  
o i l 7  
o C 8  
0 6 4  
006  
0 05 
056 
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TABLE H3-2. (Continued) 

G Z I D  CAMHA BETA-GA Y M A  
C O O R D I N A T E S  t!l ICF.0 R/HR) (MILLI R/HP,) 

N 8 0 3  E19.G 
N 8.0 E 2 0 . 6  
N 8 0 3  E 2 1 . O  
N 8 0 3  € 2 2 0 0  
N 6 0 0  €23.6  
N 8.0 €24.0 
N 8 . 0  E25.C 

N 8 0 0  E27.G 
N 800 E 2 6 . t  

N 80.3 E28.O 
N 8 0 0  E290@ 
N 6 0 6  E 3 8 . G  
N 8 0 0  E31.G 
N 8 0 C  E32oC 
N 8.0 € 3 3 0 0  
N 00: €340: 
N 8 0 ;  E35.O 
N 8 4 0  €360;  
N 8 0 3  E37 .G 
N 8 0 5  €3803 
N B O G  E 3 9 o t  
N 8 o G  E4.3.0 
N a . ~  ~ 4 i . c  
N 8 0 0  E42.C 
lu S o i l  E C 3 . G  
N 6 0 3  €4405 
N 8 0 3  €45.2 
N 8 0 2  E46 .E  
N 6 . 3  E47.C 
N 8 0 0  E 4 8 . G  
N 8.0 E49.t 
N 8 . 3  E50.O 
N 9 . 3  E S I o C  
N 6.3  E52.G 
N 8.0 E53oC 
N 8 0 3  E 5 4 o J  
N 8 o G  E55.C 
N 8.0 E 5 E . G  
N 8 0 3  E5700 
N 6.a E58.0 

I G o S O  
9 . 9 0  
8 o C O  
6 0 6 0  
€ 0 5 0  

l1.CO 
8 . t 0  
9 o C G  
6.CO 

I l O C O  

14. c 0 
120;(5 
12. t 0 
I l 0 t ; O  
I O O t O  

6.10 
12.;0 

l 1 . 5 C  
140CO 
13.CJ 
1 3 o c 0  
i i .  t.0 
14. L 3 
3G.90 
2 b O i O  
3 6 . 3 0  
260 5 3 
5 5 . 3 3  
6 O . O O  
e i l . 30  

1 4 o i 0  

0 3 0  rlk* 
0 4 5  Yk 
0 9 0  HR 

1.;0 Hk 
* 5 0  V? 
0 2 5  M;. 

9 5 0 ; 3  
40.30 
5 C o t 0  

o G 5  
0 04 

116 
0 0 6  
.35 
0 05 
0 05 
0 0 5  
0 06 
0 c5 
0 0 6  
0 0 6  
0 3 6  
* 0 6  
.C6 
o G 6  
0 0 6  
o G 8  
0 3 7  
0 06 
0 0 6  
006  
0 10 . 59 
0 10 
009 
0 26 . 11 
el5 
017 
0 22 
0 20 . 4 3  
0 90 

60 
0 5 0  
0 30 
0 20 
017 
13 



TABLE H3-2. (Continued) 

5 

GRI 0 CPMHA BE 1 E - G A YPlA 
C O O R D I N A T E S  ( H I C R O  R/HR) (HILLX R/HR) 

N 8.0 €59.0 
N 8.J E 6 C . G  
N 8 . 3  E 6 1 . 0  
N 8.9 E62.C 
N 8.0 E63.0  
N 8.0 E64.0 
N 8.5 E 6.0 
N 8 . 5  E 7.0 
N 8.5  E 8.0 
N 8.5  E 9 . t  
N 6 . 5  E1.3.G 
N 8.5 E 1 3 . C  
N 6 . 5  E 1 i . C  

N 9.3 E 1 . i  
N 9.U E 2.C 
N 9.0 E 3.; 
N 9.g E 4.3 
N 9.6 E 5 . 0  
N 9.G E 6.C 
N 9.3 E 7 .  i 
N 9.3 E 8 . 2  
N 9.; E 9.C 
N 9.0 E 1 3 . C  
N 9.G E 1 G . C  
N 9 . 1  E I 1 . O  
N 9.3 E12.G 
N 9.0 E 1 3 . 0  
N 3 . Q  E14.G 
N 9.3 €15." 
N 9.3 E16.C 
N 9.5 E i 7 . J  
N 9.; E 1 S . C  
N 9.C El9.O 
N 9.j  E23.3 
N 9.C E Z 2 . C  
N 9.0 €22.0 
N 9.0 E23. t  

N 9.6 E25eG 

N 9.0 E ;.ir 

N 9.3 ~ 2 4 . e  

< 

< 
< 
< 

< 

35.GO 
35.CO 
29. r3 0 
2 0 . 5 0  
23.00 
2 0 . 0 0  

025  ns* 
. 5 0  flp, 
e l 0  Hiit 
. 2 0  HR 
. 2 5  HR 
. 2 5  n!? 
0 2 5  Mk 

6.CC 
9.: 0 

1 I a G G  
11.60 
1 C . L l J  
1 2 . : a  

e G 4  MF. 
a 2 8  M c  
0 1 4  HS 
* 4 3  H? 
e 2 5  MQ 
. f 5  Ma 
o i . 5  Hi? 

15. (13 
12.00 
1 S . C D  
1 3 m C ' O  

7. s 3 
l G . 5 0  
13.; 0 

9 .c3 
5. L 3 

1 3 m C O  
1 c . c o  
11.co 
11.C0 
i S . 6 0  

15 
.12 

09 
4 3 9  
- 0 9  
. 0 8  

< e25 

. 10 

.16 
< 025 
< 025 
< a 2 5  

1 5  
036 

7 0  

.a7  
0 06 
e c 7  
e06 
G4 
3 0  
15 

040 
0 8 3  
m G 7  
005 

17 
0 6  

0 3 7  . 35 
06 

.G5 

.c5 
66 . 06 

0 07 
05  
.C6 
0 0 6  
0 3 6  
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TABLE H3-2. (Continued) 

GRIO GAPlYA BE T P  -G A H HA 
COORCINATES ( Y I C k O  R / H R I  (HILL1 RI/HR) 

N 9.a EZ€.O 170;O 
N 9 0 0  EZ7.G i o .  i 0 
N 9 0 0  E28.G 1 3 0 2 O  
hJ 9 o a  E 2 9 o C  i l o  t 3 
N 9.3 E30.0 1 2 o c o  
N 9.0 € 3 1 0 0  9.30 
N 9 0 3  E 3 2 o i j  7 o c o  
N 9.3 € 3 3 0 5  1 3 . 3 6  
N 9.0 E34o3 0 . 0 0  
N 9 0 0  € 3 5 0 0  1 1 o G O  
N 9 0 0  E 3 6 o i  1 2 0 3  0 
N 9 0 3  E 3 7 0 3  1 5 o t 0  
N 9.8 E38.11 14.00 
N 9 o G  € 3 4 0 0  i 2 . 0 0  
N 9.3 E 4 C . t  1 4 0 ~ 0  
N g o i  E41.G 1 3 o C O  
N 9 o C  E42.G 2 2 o : Q  
N 900 E43.l 15. c 0 
N 90.3 E44.O 2e.130 
N g o t  E k 5 . L  3 C o C 8  
N 9.5 E46.C 35.30 
N 9 0 0  E 4 7 o C  5G.CO 
N 9 0 3  E48.2 600 C 3  
N g o d  E49.0 9 5 o c o  
N 9 0 0  E 5 S . O  .30 M R *  
N 9 0 0  € 5 1 0 0  0 5 0  MR 
N 9.0 € 5 2 0 ;  0 6 0  MF. 
N 9.5 E 5 3 o I i  0 9 0  H A  
N 9.9 E54.0 0 4 2  YR 
N 9.0 € 5 5 0 0  e 3 0  rlz 
N 9 0 0  €56.0 B C O G O  

N 9.g E 5 7 o O  4 C o C O  
N 9 0 9  E56.C 45.40 
N 9 0 0  E 5 9 o G  3 0 . ~ 0  
N 9 0 3  E 6 0 o b  3 d o t 0  
N 9.8 E 6 1 o O  26.GO 

N 9.0 E63.C 2 0 0 ; o  
N 9.5 E 60E 0 2 0  H i i  
Y 9.5 E 7 0 :  0 7 0  HE 

N 3 . 5  € 6 2 0 6  2 7 0  c 6 

0136 
0 05  
0 06 
0 0 7  
066  
0 0 5  
0 36 
0 0 6  
0 0 8  

06 
o P 6  
.C7 
0 0 7  
0 07 
0 07 
0 10 
0 0 8  
0 2 3  
0 12 
0 27 
0 12 
.14 
0 18 
19 

0 2 5  
0 50 
060 
093 

42 
0 4 2  
0 19 
0 17 
0 13 
0 12 
0 il 
0 13 
0 J9 
0 11 
50 

10,o 
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TABLE H3-2. (Continued) 

GRID GPflMA 6E T A 0 CAM H A 
COOROINATE S OIIXCRO R/HR) ( H I L L 1  2/Hi?) 

~ 

030 020  
1 0 2 0  MiZ. 2 0 0 0  

< 0 2 5  HR < 0 2 5  
< 0 2 5  HF? < 025 

& . G O  0 a4 
60 0 0 0 c5 

140 3 3 0 56 
i 9 o t O  0 07 

9 .00  005 
12.80 09 

9 0 ' 0  0 G4 
0 . i J  05 
9.CJ 0 0 5  

1 l O f O  0 0 6  
9.:0 G7 
5 0 ' 3  0 c7 

1 4 . 5 0  o C 6  
1 3 0 L O  0 0 5  

t o G O  0 

12.53 t s  
8 . 2 0  0 04 
5.30 0 0 5  
9.;0 05 

12. i; 0 0 5  
1 c . c o  5 5  

9 0 6 0  0 0 6  
I C O i J  0 95 

9 o : u  0 35  
e o c r j  O C f  

12030 0 2 6  
8 o G O  0 0 6  
9.t0 c5 
8.GC . 0 5  
9.t.o 0 0 6  

i a . t o  0 0 7  
1 2 0 0 G  0 06 
1 s . c o  0 C6 
1 2 0 0 0  0 9 6  
l C 0 ~ 0  006 
14. C 3 a 8 0  
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TABLE H3-2. (Continued) 

G R I D  CAMHA BE 1 A- G A.M ?I 4 
C O O R D I N A T E S  ( f l f C R O  R/HR) ( H I L L 1  R I H 9 )  

N l O o 0  E I Z o C  
NIGoU € 4 3 0 0  
N l G o O  E 4 4 0 0  
N10.0 € 4 5 0 6  
N I O o D  € 4 6 0 6  
N l O o O  € 4 7 0 0  - 
NlOot) E 4 8 o G  
NiO.3 E 4 9 o E  
N I O o O  E50.C 
N1C.O E5i .O 
N 1 0 . Z  E 5 2 . k  
NlO.2 E53.C 
N13.3 E54.6 
N 1 0 o G  E 5 5 . 2  
N 1 3 o U  E5E.S 
N i C o O  E57.C 
N10.2 E58.G 
NL3.C E 5 9 . 0  
NlO.2 E61.C 
N l G o S  €6106 
N1O.O E 6 2 o C  
N i l 0 0  E D O G  
N11.G E 106 
N i l 0 3  E 200 
Nl1.i E 3 o C  
N l l o O  E 4.0 
N i l 0 0  E 5 . L  
N l l o 3  E l E o G  
Nil. 0 El30 Lt 
N 1 1 0 0  E l 4 0 6  
N l l o C  E15.C 
Nil03 E l 6 0  I! 
NIloCI E l 7 0 0  
N11.J E 1 8 . 9  
N l t o 3  E l 9 o G  
N l l o O  E20.U- 
N i l 0 3  E2l.C 
Nl1.O E22oC 
~i1.0 ~ z 3 . a  
N i l 0 9  € 2 4 . 0  

0 0 7  
0 0 9  

0 c9 
013 
0 1 5  
0 19 
0 1 9  
027 
0 24 
0 2 6  
032 
24 

020 
0 16 
0 18 
0 1 2  
0 1 2  

i 2  
0 C 8  
0 0 8  
0 0 5  
0 06 

ti8 
0 t 6  
009 
0 0 6  
0 07 
0 c5 
0 0 6  
o c 5  
0 0 6  
0 5 7  
0 0 5  
0 c4 
0 0 5  
0 0 6  
0 5 5  
005 
0 05 

.oa 
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, 

TABLE H3-2. (Continued) 

G R I D  G A M M A  BE T L  -GAMMA 
COORDINATES ( M I C R O  R/HR) ( H I L L 1  R/HR)  

N i l 0 0  
N i l 0 0  
N i l 0 6  
N l l o D  
N l l o 0  
N 1 1 0 0  
N l 1 . 3  
N i l 0 0  
N l l . 0  
Nl1.0 
Nil05 
N i l 0 9  
N i l 0 0  
N11.6  
N l l o O  
N l i m  0 
N l l o J  
N l l o i  
N l l m ' J  
N l l o  13 
N l l m 3  
Ni1.O 
N I l o O  
N i l 0 0  
N l 1 m Q  
N l l  0 
N l l o J  
N 1 1 0  ;3 
N i l 0 3  
N l l o i r  
N i l s 3  
N l l o . 3  
Nllo 3 
N l l o O  
N l l o J  
N il00 
N l l .  0 
N l l o O  
N 1 2 . 3  
N l Z o O  

€2 50  0 
€2 6.0 
E2 70 0 
E 2 8 o G  
€ 2 9 0 0  
E 3 G . 0  
€3 10 
E32o C 
E33o 0 
E34o 0 
E35.0 
E36m 0 
€ 3  7 0  6 
€38.0 
€ 3 9 0  0 
E43.G 
E4 1 0  C 
€ 4 2 0  G 
€ 4 3 .  j 
E 4 4 o  5 
E45.0 
€4 6.0 
€4 7. G 
E 4 8 o  C 
€49. L 
E S S O C  
E51m G 
€ 5 2 0 3  
€ 5 3 . 0  
€54. G 
E55oG 
E5€. 3 
€57.;  
~ 5 a .  G 
€590 G 
€ 6 0 . 0  
E61.3 
E62o C 
E O o G  

E t m  Q 

0 0 6  
0 66 

05 
35 

006 
0 06 
0 05 
0 (?6 
a 0 6  

35 . 05 
06 

0 0 7  
e O 6  
0 05 
066 
039 
a 5 3  . c7 
O S B  

012 
009 

14 
18 

018 
019 
a 2 3  
4 25  
a 3 0  
0 2 0  
0 1 8  
0 16 

1 6  
0 14 
0 1 5  
0 1 0  . li 
0 6 8  
035 
mQ5 
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TABLE H3-2. (Continued) 

I GSIO G h f l M A  . BETA-GAMMA 
C O O R O I  NA TE S (t4iCkO R/H?) ( M I L L 1  R/H%) 

~~ ~ ~~ ~ ~~ ~~~~ 

N12.Q E 2 o C  120 t 0 006 
N12oO E 3 0 0  1 2 . c o  0 0 6  
N 1 2 0 0  E b o o  1 c . c o  0 us 
N 1 2 0 3  E 5.0 90 ;o 0 65 
NiZo3 El2 .C  1 2 . 0 0  0 3 e  
N12.0 €1300 10000 0 0 5  
N t 2 0 0  €14.0 e o c o  006  
N12.J  € 1 5 0 0  100c0 0 05 
N 1 2 0 3  €1602 go:(! 0 06 
N 1 2 0 0  E17 .b  5 . 3 0  0c7 
N 1 2 0 0  E1B.Q 11*: 0 0 0 6  
N 1 2 0 3  E l 9 0 0  8 e S O  . 05  
N 1 2 0 0  E E Q o O  1 3 0 3  0 0 94 
N 1 2 0 0  E 2 1 . t  9.?3 0 3 6  
N12.O E 2 2 . t  7 0 c o  0 3 5  
N 1 2 0 0  €2301;  l D . . ! O  . 0 5  
N 1 2 0 3  E 2 4 . C  1 C . G O  0c6 
N l 2 . 0  E 2 5 . b  d o 3 0  0t6 
N12.J  € 2 6 0 3  1 i . u  0 i 5  
N 1 Z . P  E 2 7 . C  9.c 0 0 3 5  
N12.O E29 .C  8 0 5 0  0 2 6  
N 1 2 0 0  E29.C 1 2 . ' 0  0 35  
N1Z.J  E 3 C o C  8 . t O  0 5 3  
N 1 2 0 3  E 3 1 . C  6.L.0 0 3 7  
N 1 2 0 0  € 3 2 0 2  1 2 o t E  0 57 
N 1 2 r G  E33.C 90;3 0 5 6  
N12.0  € 3 4 0 0  110;!J . 3 5  
N 1 2 . 3  E 3 5 o C  1 3 o c o  0 0 5  
N 1 2 0 0  E 3 6 . 3  I 1 0  : 0 0 96 
N12.G E37.G 1C.L.J J8 
N1200 E38.G 164 2 0 0 0 7  
N l Z o G  E39.G 11080 0c6 
N l 2 o I i  E4C.D 18.20 0 06 
N 1 2 0 0  E41.C. 1 4 0  -I) 0 0 8  
N 1 2 . 3  E42.I; 190  '2 3 036  
N12.0 Eb3.G 1405 il 0c9 
N l Z o G  E44oC l Z . C O  * a 8  
N 1 2 . i  Eh5.O 24.10 . 10 
N12.G €46, j 2 2 . : c  013 
N I Z o C  €4703 4C.20 0 i4 
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TABLE H3-2. (Continued) 

GRID G C H M A  BE f P -GA U Y E  
C O O R D I N A T E S  ( M I C Z O  R/HF;) . [ H I L L 1  R/HR) 

p 

-s 

3- 

'i 

N 1 2 a O  
N12.0 
N l Z o S  
N 1 2 a 0  
N I Z a O  
N 1 2 . 3  
N 1 2 a  3 
N i 2 . 0  
N l Z a O  
N 1 2 a 0  
N 1 2 . 0  
N 1 2 a  6 
N 1 2 . 0  
N 1 2 . 3  
N 1 2 . 0  
N 1 3 . 0  
N 1 3 . J  
N l 3 0  3 
N 1 3 a  '; 
N F 3 a . j  
N13.3  
N 1 3 . 3  
N 1 3 a  0 
N 1 3 . G  
N 1 3 . 3  
N 1 3 a  3 
N l 2 a O  
N 1 3 a  0 
N13.0  
N l 3 a O  
N 1 3  a 0 
N 1 3 a  0 
N 1 3 . i  
N 1 3 a 0  
N 1 4 a  I 
N14.3 
N 1 4 . 0  
N 1 4 a  3 
N i 4 . 0  
N l 4 a G  

€48. C 
€4900 
€ 5 3 0 0  
€51. C 
€52.0  
€530 L 
€540 G 
€55.0 
E56.G 
E57a  r 
E 5 8 a 6  
E59 . f  
E6C.2 
€61. C 
E 6 2 a  L 
Eb5a t. 
E4 6 0  G 
E 4 7 a  3 
E 4 8 o  f 
E 4 9 a  G 
E 5 0 a  G 
E 5 1 a  0 
€52.2 
E53a  0 
€54.  FJ 
E 5 5 . C  
€ 5 6 -  G 
E 5 7 . O  
€5 80 0 
E53a C 
€69. C 
E 6 3 a G  
E 6 1 a  a 
€ 6 2 .  '3 
E 4 5 o l i  
E 4  6.0 
E4 7.3  
€48, G 
€ 4 9 ,  Z 
E 5 1 a  L 

2 6 a 5 0  a 1 2  
6 6 a 0 3  . 1 0  
7 0 a 2 0  a 1 8  
a c . t o  a 1 4  
9 2 a f i a  a 17 
7 5 . 2 0  . I 6  
8 0 . 0 0  a 18 
6 0 . 5 0  019 
6 t a t 0  a 17 
2 C O C O  a 14 
3 t a C O  0 1 2  
3G-00 -13 
350:  0 m i 0  
2 4 0 C 3  0 0 0  
2 G o t C I  a L7 
2 7 . 2 3  009 
29 .  C 0 a 10 
35. C 0 a 1 2  
3 6 . ;  0 a 1 2  
4 5 o S t  059 
5 5 a ; U  0 1 3  
6 C a C O  0 10 
7 C o ' :  0 a I8 
6 G o i O  0 14 
5 5 . L 3  010 
5 G o f . O  a 10 
4 C a  G 0 0 15 
2 C a L O  015 
350 3 a 1 2  
2 4 a C  3 a 1 3  

3 5 m G  0 a 1 0  
24.;O 0 69 
3 G a C O  a 09 
2 3 a Z O  039 
1 9 a C  0 a C i 6  
24.C0 b i d  

2 6 . 0 0  a 1 0  
3 G . C O  a 1 0  
4 0 . c  0 a 1 2  
45.13 a 12  
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TABLE H3-2. (Continued) 

GRID G A Y H A  BETA-GAHNP 
COORDINATES (t lICk0 R/HF,) . (YILLI R I H R )  

N 1 4 . J  € 5 1 . 0  
N14.3 € 5 2 0 0  
N14.3 €53.2 
N14.3 E54.3  
N14.3 E55.C 
N14.0 € 5 6 . 0  
N14.3  € 5 7 . 0  
N14.J E56.C 
N14.0 E 5 9 . C  
Ni4 .J  E6t.0 
N14.5 E 6 1 . O  
N14.3 E 6 2 . 0  
N15.9 E45.0  
N15.11 L*6.C 
N15.3 €47.6 
N15.3 E48.0 
N15.0 E 4 4 . 2  
N 1 5 . J  € 5 0 . 0  
Ni5.J E51.L 
N15.J E52.C 
N15.G E53eC 
N 1 5 . 3  E54 .0  
NlS.9 E55.C 
N15.3 E56.G 
N1S.O E57.C 
N15.3 E 5 8 . i  
N15.5 €59 .0  
N15.9 E 6 C . C  
N15.1) E 6 i . O  
N15.0 E62.G 
N16.J € 4 5 0 5  
N16.0 E G 6 . O  
N16.9 E 4 7 .  G 
N16.G E48.L 
N 1 6 . 0  E 4 9 . O  
N16.6 E S O * O  
N16.5 E 5 l e 3  
N16.3 E 5 2 . J  
N16.0  € 5 3 0 0  
N 1 6 . @  E54.C 

~~ 

4 G o G O  . 09 
6 C o  1 0  0 1 3  
4 0 o C Q  . 11 
4 0 . 6 3  a 0 9  
15.C; 09 
3 C ~ t 0  . 19  
24. G 0 0 0 8  
3 C e C O  e l l  
2 8 . 2 0  1 0  
2C. tO 0 0 9  
2 O e i ' O  o G 0  
22.'- 0 li 
22.c.o e O 6  
16.t.O a09 
25miO . 0 8  
E L . t r )  59  
3t .CO 0 1 0  
4c.c .J  .09 
4rj.Cf 6 8  
4 5 . & 0  39 

3 5 e L O  0 12 
2 t ' e : O  . c9 
23. L 0 - 0 8  
1 0 . c a  S8 
i 3 e t O  . 11 
2 8 o C O  G9 
18 .  C 0 G8 
18.60 G8 
1 7 . 3 0  09 
15 .2  0 . Q 6  
1 9 .  c s O f  
2 1 . 2 0  . G9 
21.00 010 
23.50 . 1 0  
35. i 0 13  
35. s 0 . 99 
3 5 . c o  0 30  
300C3 011 
3 2 e C O  0 38 

4 b e C  0 D 1 3  
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TABLE H3-2. (Continued) 

*If gamma is labelled MR, gamma is measured in milli R /  
hr. 

**Value deleted due to failure to meet quality assurance. 
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i 

TABLE H3-3. GAMMA RADIATION AT 1 M ABOVE THE SOIL SURFACE 
AND BETA-GAMMA RADIATION AT 1 CM ABOVE THE 
SOIL SURFACE IN THE SOUTHWEST QUADRANT 

C R I  D GA MHA 
C O O R O I  NA TES (MICRO R/HR) ( H I L L 1  R/HR)  

BE T & - G A Y HA 

~~ 

s .5 Wl9.t 020 HE* 0 80 
S 0 5  W19m5 0 8 0  HR 2 .00  
s 0 5  W20.P c 0 2 5  tlR c 025 
S 100 W 1 . G  1 4 o i 0  m02 
s 1.0 w 2.0 1 4 o G 0  . c 2  
s 1 0 0  w 3.0 16.00 0 24 
s 1 . G  W 4 . c  16.0 0 e 0 2  
S 1.G H 5 m G  16. i  0 0t2 
s 1 . J  w 6.0 16. G 0 0 G4 
s 1.3 w 7.6 16. ;I. !I 0 0 2  
s 1.3 H 9.C 160t3 0 04 
s 1.0 W l O O L !  l€* 2 0 0g2 
s 1 . 3  H l l . , E  1 6 o C O  e 0 3  
S 10s W l Z m i J  1 5 . c o  b 0 3  
s 1.u Wi3.T' 160 C 0 0113 
S 100 H l b m t  16. t 3 8 0 2  
S 100 Wi5.G 1 8 . 0 0  0 0 2  
s 1.4 H 1 E . 5  18. c 0 0 0 2  
s 1.0 70 L! 2c. f 0 m C 3  
S 1 . C  Wl8.C 30 L 0 032 
S 100 H i 8 0 5  4 0 o C O  FIISSING 
s 1 . 0  H 1 9 . 0  c 0 2 5  M S  c 025 
s 1.0 w15.s e 8 0  M? 1.20 
s 1.0 W20.O 0 2 5  MZ 0 2 5  
s 1.2 H i 9 0 0  020 Hk 1 . 0 0  
s 1.5 Wl9.2 HISSING** HISSING 
s 1.5 H i 9 0 5  0 6 0  HK 1.20 
s 2.0 H 1.3 14. c 0. 0 04 
s 2.0 w 2.C 1 6 . 2  0 003  
s 2.0 w 3.0 i6.O 0 0 04 
s 200 n 4 . L  l6.CO 0 03  
s 200 w 5 . c  140 i 0 0 3 3  
S 203 H 6.C 16oCO 0 04 
s 2.0 w 7.c i6.CO m03 
S 2.0 W 9.C 2 0 . c 0  mt4 
s 2.0 W l O . C !  1 8 . 0 0  34 
s 2.3 n11.o 16. C 0 0 04 
S 2.0 W l 2 o  L 16.10 05 
s 2.0 W13.C 1 8 m O O  0 0 2  
s 2.5 H l b . 0  1 8 0  C 0 C4 

*If gamma i s  labelled MR, gamma is measured in milli R /  
h r .  

**Value deleted due to failure to meet quality assurance. 
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TABLE H3-3. (Continued) 

~~ ~- 

G R I D  G A M M A  BETA-CAfltlA 
C O O R D I N A T E S  t f l I C R 0  R/HR) . ( t i f u r  'R/HR) 

S 2.0 H l 5 . U  1 e . c o  
S 2 m G  H16.0 18. C 0 
S 2 . b  W 1 7 m O  25. C 0 
S 2.0 W18.i 8 a t 0  
S 2.0 W18.5 2 4 .  IJ 3 
S 2.0 W 1 8 m 6  3 m  C 0 
S 3.0 W I m C  1 7 m O O  
S 3 . 0  H 2 m C  16. i. 0 
s 3 .3  w 3mb 16.; 3 
S 3.0 W 4 . t  1 e m C O  
S 3.9 H SmC 1bmiG 
S 3 m i J  W 6 .5  18.GO 
S 3 m O  W 7.5  t € m S O  
S 3 m C  M 9.0 3 C m C 3  
S 3.3  W I O m O  2s.:0 
S 3.0 W l l m G  Z O m C D  
S 3 . 3  Wl2.t 25.'.5 
S 3 . 3  W13.C E C a C O  
S 3 m J  W14m0 2 G . L O  
S 3 . 0  W15.12 2 G . C O  
S 3 . 0  W 1 6 m C  220LO 
S 3.0 W17.C 4 J m G O  
S 3.5 H 1 9 . b  4. C D 
S 3.0 W19.5 22.5 0 
5 3.0 Wi8.6 3.1 9 
S 4.6 W 1 m G  16.60 
S 4.0 W 2.0 i 8 m i G  
S 4.0 W 3. :  16.00 
S 4 . 9  W 4.0 l e m C 9  
S 4 . 0  W 5 m G  I O m L b  
S 4mG H 6 m t  18m;O 
S 4.0 W 7 m C  1 e m G O  
S 4.0 W 9.0 3 a . t ~  
S 4 . 3  H 1 0 . t  23mi.O 
S 4 m ! I  W11.8 2 0 . 0 0  
S 4.0 W i 2 0 C  Z C m i O  
S 4.0 W 1 3 . L  2 G o G O  
S 4.0 WI4.T 2 0 a i O  
S 4mO W I 5 m C  25mCiJ 
S 4.0 Wl6.C 3 t a C O  

a 0 3  
503 

G6 

HISSING . 0 3 * *  

0 3  
a 04 
0 0 6  
a 0 3  
a 0 5  

t 2  
. cz  . L 4  
0 0 3  
mc14 
a 0 3  
a 26 
0 54 
m114 
a 04 
a C 4  
.G4 
a 6 3  

HI SS I N G  
0 03 
a 04 

0 4  
a 03 
64 

a 0 3  
0 0 3  
04 

m C 2  
a 93  
a 0 3  
a G4 

c 3  
U3 

a 0 4  
55 
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TABLE H3-3. (Continued) 

GRID CAHYA BE TP -GAHYA 
COOROINATES ( M I C R O  W H R )  . (FIILLI R/H31 

006 
a 0 3  

0 c5 
a 8 3  
e c 3  
. f 3  
. a 2  
003  
0 03 
. a 2  

04 
0 0 4  
0 o:, 
0 0 3  
0 22 

23 
0 84 
0 0 4  
003 
0c2 

HISSING 
0 0 3  

53 
0c3 
0 04 
0 0 2  
0 93 
0 0 4  
0113 

0 0 3  
003 
a G 3  
0 04 
0 c 4  
0 0 2  
0 0 2  
0 0 4  
0 0 3  

MISSING** 

. a3 



H3-41 

TABLE H3-3. (Continued) 

-~ _ _  

GRID G A M f f A  B E f A - f A l l H 4  
C O O 2 D I N A T E S  (H i C R 0  R/HL%,) (MILL1 RIHP.1  

35mCO 
3 * t 0  

2 4 0  c 0 
24.6 0 
2 4 e G O  
24.CO 
3 c o  @ 0 
3 0 m C D  
35. C 0 
4 O m 1 : O  
30.0'3 
4 O . C O  
4 0 e G O  
4 C . L 3  
4 G ' e C O  
7 6 - 2 0  
7 C e C O  

120mCG 
6 . 6 0  

45.00 
5.00 

22.30 
3C.20 
3 3 0 0 0  
3 3 m C O  
3L. c 0 
35 . fD  
35. C D 
4 C e C O  
40.5; 
4O.CO 
50.LO 
55 .  i 0 
6 C . L O  
7 0 . t 0  

1 7 O e G C  
22t.CO 

5 m G O  
6 U e G 1 3  

b.CO 

flISSING 
C4 
c 3  
02 
.02 
* 0 3  
0 c4 
*23 

0 3  
05 

m113 
a03 

0 3  
m1j3 
0 03 
*a4 

34 
.(15 

. c 3  

.53 
m C 2  
04 

.52 
c 3  
04 

. c 3  
06 

* 0 3  
*14 
003 
a h 6  
e G 3  
0j5 
a22  
e G 6  
-34 

MI 55 I NG 
a 0 3  

MI SE ING ** 

. a 2  
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TABLE H3-3. (Continued) 

GRID GAtlHA 6 E T A - G A M f l A  
C O O R a I  NA TE S ( H I C k O  R / H R )  (MILL1 R/HR) 

s 9.3 n 1.c 
s 9.0 w 2.B 
s 9.3 w 3 . 9  
s 9.c W 4 . 0  
s 9.i; n 5.0 
S 9.0 W 6.C 
s 9.0 w 7.G 
S 9.9 h 9.3 
s 9.3 w 1 o . c  
s 9.3 W l 1 . C  

S 9.0 W13.0 
S 9.3 W14.G 
S 9 . J  Wl5.C 
S 9.0 W16.0 
S 9.0 W17.O 
S 4 e C  W18.J 
S 9.0 W18.5 
S 9.0 W18.6 

S1O.d H 2.0 
S10.J PI 3 . 3  
S10.J H 4.c 
s 1 0 . 0  W 5.0 
S l 0 . J  H 6.I; 
s 1 3 . 3  W 7.c 

513.3 W I 0 . C  
S1lj.O W 1 1 . G  
s10.0 W12.G 
S l ( i . 3  W 1 3 . 5  
5 1 0 . 3  U14.O 
S1O.D H i  5.0 
513.5 U l 6 . O  
S10.d W17.G 
2 1 0 . 0  W18.C 
S l G . 5  k 1 8 . 5  
SlG.0 W18.6 
s 1 1 . 3  W 1 . 0  
S l 1 . G  w 2.c 

s 9.0 ~ i 2 . c  

sic.@ w 1 . a  

s i 0 . 0  w 9.0 

26. C 0 
30.CO 
30.CO 
30.60 
3 5 e f 0  
3 5 - 2 0  
S G . C O  
5 C . 2 0  
4 3 . 2 0  
6 0 . C U  
7 0 . S G  
3ci. io 

i O G . f i O  
22c.  3 0 
143.CO 
s3c. G 0 

1 z . 0 0  
75. L 3  
5.i3 

26. c 0 
3 0 e C 0  
33 .  c 0 
3 t . i  !I 
35. i; 0 
35. J 0 
5C.LO 
5 0 . C G  
4O.CO 
6 C . C O  
70.L.3  
8 C . C G  

1 O G e C O  
2 2 c . 0 0  
14C.C3 
236.03 
10.0 3 
7 0 . 6 0  

5.4; 0 
3C:m;O 
3C.GO 

wG2 
. t 2  

34 
.cz 
0 0 3  
0 0 3  
. 5 3  
8 0 5  
.tj3 
G4 . 54 
05  . 20 

.29 
65 
60 
8 4  

. 0 2  

. 02  
0 3  
0 4  

.12 
d04 
. 0 3  

0 3  
04 

0 5 5  . 3 3  . c3 
a G 3  

06 
07 

M I S S I N G " "  

b 3 8  
2 4  

e G 3  
PIISSING 

c4 
54 

063 
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TABLE H3-3. (Continued) 

C K I  D G P H V A  BE TL-GA.H% 
COO3DINATES ( M I C R O  R/HK) ( H I L L 1  i??/HR) 

s11.3 w 3,s 4d.00 0g3 
S i i . 6  bd 4.6 4U.CO 032 
S l l . 0  w 5 . c  4C.CO 0 0 3  
S 1 I . J  W 6.C 45.CG . c 3  
S l i . 3  w 7.c  5 t . 0 0  32 
Si1.J w 9.c 7 E . Z C  0 0 3  
s11.0 Wl0.G 65.CG 0 0 3  
S l 1 . 0  W 1 l . C  8 C o C O  . 2 3  
S l i . 0  w12.0 i o t 1 . 3 0  . ir5 
S l 1 . C  W 1 3 - t  1 4 C e C O  .c4 
S l l e O  W13.5 13C.tG 1.60 
S i l o 0  wl4.S 65U.CO . c5 
S l i . 0  H i 5 0 0  2 0 C o O G  1 3  
S 1 l . C  W16. i; 1 7 0 . d O  010 
S1i .G Y17 .0  4 G 0 0 C 0  0 3 1  
S11.0 W17.5 i4C.CO 1.43 
S11.d Wt8.C 6.CO 0 0 3  
S 1 l . J  W18.5 8 u " . l ; G  MIS: ING** 
S11.5 W13.6 20GO 023 
s12.0 H 1.i 35. L 0 0;5 
512.4 w 2.5 3 5 . 0  0 . c4 
s12.0 w 3 . ;  35.co 0 3 2  
5 1 2 . 1  w 4.C 400.20 0 0 3  
s 1 2 . 0  w 5 . t  4O.CO -03 
S12.2  W 6 .C  S t i o C O  04 
S12.G w 7.C 55.2 0 . u2 
S12.0 w 9.0 6 5 . 2 9  0 0 3  
s 1 2 . u  H1S.C  7 0 . 0 9  . c 5  
s12.9 wi:.c 0 C . 0 0  0 0 3  
s12.3 W12.S 2GC.iI0 0 2 1  
S i Z . 0  H i 3 0  (3r 140.30 0 5 6  
S12.3 H I S O L  1 5 C o C O  0 0 6  
S l Z . 3  Wi5.C L 3 C i o G O  . a4 
S 1 2 . 0  H 1 6 . b  1 3 O o C O  . 94 
S12.G W17.C 160. 0 0 a 1 3  
S12.G Wl8.G 6.GO 0 0 3  
512.5 W16.5 9 C . C O  PIISSING 
S12.0 Wi8.6 4.3 3 . 0 5  
f13.J X L o :  35.93 0f4 

i S130.5 W 2.C 4 O o i . O  .15 
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TABLE H3-3. (Continued) 

~- 

G R I D  GkHYA BE T C - G I  H r4A 
C 0 OR f I  NA TE S ( H I C R O  R/Hi l )  ( H I L L 1  R/HE) 

4 5 . 3  0 .fl4 
so.cu 24 
6t.GC a 0 5  
7 O . C O  o C 6  
7C.00 .c5  

1CiC.til s o 5  
i O O . C O  flf ss I N G  ** 
1 Z G . Z O  .33 
ica.co . a 7  
3 5 3 . 3 0  12 
18C. 3 0 5il 
21G.CO 94 
1 7 L  L 3 . 0 3  
1 6 C . 5 0  .03 

< - 2 5  t lK* HISSING 
2 6 9 . 0 0  a 0 8  
i i ; o . a o  e 8 J  

< . 2 5  r44. MISSIKG 
4 0 . 0 3  e 2 6  

6.ilIJ 0 3  
iio.ca fl1SSIh.G 

6 a C O  . 06  
4C.60  .03 
C O m G O  64 
5 C . G O  . 5 3  
45.i3 .04  
6 G . 2 0  e C 4  
7 L . C J  05 
3 0 . 0 0  0 4  

izo. c n a 0 5  
1 o o . c o  04 
13G.53  G4 
150.3 0 . i 5  
4 5 0 . 0  0 e l 7  
4 0 0 . 5 0  1.70 
4 3 0 . 0 0  0 4  
2 5 0 . 2 0  c5 
2ec.sa a 0 5  

< 0 2 5  HR HISSING 
2 0 G . i O  o C 6  

T 

b 

e 



. .  

E 

E 

t 

E 

TABLE H3-3. (Continued) 

C R I  D G h M t l A  . BET&-CAMMA 
CO O2DINA TE S (MICRO R / H W  (MILL1 R/H?) 

HI SS I NG** 
0 G4 

HISS I bG 
0 65 
0 0 3  
002  
0 04 
0 05 
0 0 6  
G4 

0 0 3  
0 c 5  
004 
0 04 .. t 3  . 64 
0 6 3  
12 

0 34 
MISSING 

0 04 
'IISSING 

0 0 3  
MISSING 

o G 3  
0 0 4  
G4 

006 
0 0 4  
0 0 3  
0 0 5  
0 il5 
0 D4 
o G 5  
0 06 

HISSING 
005 
o C 6  
0 20 

1 0 7 0  



H3-4 6 

TABLE H3-3. (Continued) 

C R I  0 GAMMA . BETA-GAMMA 
COORDINA TE S ( M I C R O  R/HR) ( M I L L 1  R / H R )  

S 1 6 . 0  U l 6 . 5  
516.3 W i  7.0 
S16.G M i 7 0 5  

S l 6 . J  W18.S 
51603 H 1 8 . 6  
517.6 H 1.0 
S i l o 0  W 2.G 
s 1 ? 0 0  w 3 . 0  
s17.0 w 4.; 
S17.ir w 5.c 
S l 7 . 0  H 6.0 
S l 7 . J  w 7 .3 
S l 7 . C  W 9.c 
s17.9 W 1 C . L  
S17.3 W 1 i . G  
S l7 .2  H 1 2 . C  

5 1 6 . 0  Wl8.O 

S17.d W13.L 
S 1 7 . 3  W 1 b . d  
s17.u w15.c 
517.; W16.3 
S t 7 . i  H I 6 0 5  
517.2 H"r7.G 
517.3 H17.5 
S17.3  W 1 8 . J  
5 1 7 . 0  W16.5 
s17.1 W1a.6 
S i 8 . 0  W 1 . G  

S 1 8 . 3  W 3 . 3  
S13.U H 4.C 
s10.0 w 5.c 
S18.0 W 6 0 s  
S18.a  W 7.C 
S18.a W 9.C 
5 1 8 0 0  W10.0 
S18.5  W l l o  I: 
S 1 8 . 0  U12.G 
S18.O H i 3 0  G 

s i a . u  w Z . L  

s1a.c U ~ . G  

5.50 Ilk" HI ss I NG** 
2 5 O C o  2 0 3 0 8 0  
< 0 2 5  HbZ MISSING 

6 o G O  0 0 3  
1660 G O  HISS I hG 

4.23 c 3  
5 0 . 3 5  0 0 3  
6 5 .  I: 0 004 
750  @ 3 0 04 
8 5 0 - 0  0 G b  

ioc.:L? 0 53 
12c.co e G 6  
145.30  0 36 
2 0 c . c o  - 0 6  
2OfJ.'. 0 0 0 8  
25iro:u 0 0 9  
2 5 G o : O  MISSING 
4 0 t O C 3  0 0 7  
4 0 C O t 3  0 0 6  
6 O C o i D  .Od 

3 c x . c 1 0  3 0  J a  
1 2 0 ~ 3  Mi? MISSING 

6 3 b . 2 0  0 2 5  
< 0 2 5  Yf? HI Sf I N G  

S G . f O  04 
19;. c a MISSING 

4 o L 3  005  
4 C e t O  0 0 3  
7c.co 0 G4 
85.1 I) 0 0 3  
ao.co 0 0 6  
8O.tO 0 0 6  

L40.20 0 07  
145.5  3 0 0 7  
25C.c.J 013 
P O G e C O  0 0 5  
2 5 c . c o  . 04 
300. L O  0 06 
400. C 0 006 
e 5 t . 2 0  . 07 



H3-4 7 

TABLE H3-3. (Continued) 

F 

T 

G R I D  G A M M A  BETA-GAHYA 
COORDINATES ( f l I C R 0  R/HR) . ( H I L L 1  R / H 2 )  

~ ~~-~ 

S18a 3 W15m G 75Cm00 13 
S18e !J W i  € m  C 3 z a ~ . ( i o  3*50** 

S 1 8 . J  Wi7.2 9 5 t a C O  60 

S i 8 . 0  W l 8 m U  1 2 . t 0  e03 

S18. C W l  t! 6 8.00 a t 5  
Sl9.3 W l * G  6 G a i ; O  a 0 3  
S19.U w 2.c 8 t . i C  a 0 4  
s19.0 w 3.c 9c.30 06 
s19.0 w 4.L 1 2 0 . s o  03 
s19.2 w 5 * :  1 4 S e i Q  m19 
s19.i w 6.1 1 6 C a C O  a 0 6  
s19.0 w 7.L 195, L 0 a 0 7  
S19.0 h 9.G 4 0 r J a C O  e12 
s19.: w 1 0 . :  4 O G * L J  . 1 2  
SL3.0 W l 1 . C  450.t 3 .;2 
S19.G w12.0  6 O Z a O G  1 3  
s19.s w13.c 6 0 L e C G  11 
S19.2 H 1 4 m Z  50C.00 16 
Sl9. 2 W15. t 3 c 9 c . 0 3  2 a 6 0  
S19.G W 1 6 e  L 2 4 0 C a : O  2.95 
si9.c ~16.5 a 3 0  Mi? fl1 SS I hG 
Sl9.i W17. C 450.~0 06 
S19.3 W17.5 a 3 3  M? YISSINC 
S19.J W18.G 1 G a G O  0 4  
si4.9 ~ i e . 5  Z 3 O a C O  MISSING 
S 1 9 m J  H 1 8 . 6  6 a U O  04 
S2ij.J w 1 . C  7 G m G O  9 c 3  
S2O.J W 2 . i  7 0 e ; o  a7 
szii.0 I4 3 . c  1 o c . c o  .C7 
s20.0 w 4.c 1 2 G e  C 0 0 5  
s2il.3 w 5 . 5  130. S 0 67 
SZ5mlj  W 6 e C  17Ga;O 36 
s20.0  w 7.c 240.30 a 0 8  
5 2 0 . 9  w 9.6 55Ea 2 0 15 
S2G.J w 9.5 a 4 0  Plk YISSING 
S 2 G . 3  W I G . 3  5CS.OO 22 
s20.3  w 1 a . 5  . 3 r ,  nS flISSINC 

S l 8 . 2  W16.5 4 . e o  MZ" HI SE I NG 

218.3 W17.5 < 0 2 5  Hi? MISSING 

318.3 W18.5 Z l U ' . C O  nI SS I N G  



H3-48 

TABLE H3-3. (Continued) 

G R I D  GLflHA . BETA-GAMYk 
COORDINATES (MICRO R/HR) ( H I L L 1  R/HS) 

~ 

s23.0 n 1 1 . o  
S2G.C W i l e 5  
s20.0  w12.5 
S 2 0 . i  W13.2 
s20.2 WI4.C 
S 2 O e  0 W15e C 
S 2 0 . 3  H l € * O  
s2c.o Wl6.5 
S23.J W17.5 
225.C Wl7.5 
S2J.G w13.5 
S 2 C . 8  W18.5 
S23.0 W16.6 
521.5 H 1 . L  

s21.0 w 2 .c  
521.: w 3.G 
s21.3 w 4 . :  
S21.9 w 5 . c  
Sti.3 W 6.G 
521.0 w 7.5 
s21 . i  w 6 . 5  
s 2 1 . 5  W 9.: 
S21.G W 1 3 . G  
S21.G U 1 0 . 5  
s21.3 W 1 1 . L '  
S21.3 W11.5 
sz1.0 Wl2.t 
S Z i . 3  H i 3 0 2  
S21. J W14. L 
S 2 1 . J  W 1 5 . C  
521.0 W16.G 
s 2 1 . 0  WlE.5 
S21.3 pi1 7- 5 
S21.3 W17.5 
521.J W16. G 
521.0 H l 8 . 6  
s22.3 w 1.; 
s 2 2 . i  w 2 .5  
s22.0 w 3.3 
522.b W 4.0 

m . t a  
.8C Mi?" 

lZO~.CO 
119C. i ;O 
2zoc.00 
3 2 0 t e t . 0  
2100.c0 

120c. 3 0 
< e i 5  Mi; 

1 C . C . O  
2 0 0 . 5 3  

6 . i 3  
4 t . 3 0  
4 G . C O  
bJ.SG 
5L.Si3 
7 C e O D  
8 0 . 3 0  

i i 3 . Z O  

f l iSSING 
MLSSING 

MISSING 

flfSSING 
MISSING 
MISSING 
MlSSING 
HISSING 

MISSING 

HISSING 
flISSING 

28.  L 0 
4 C . 6 0  
3C.20 
4 t . 0 0  

1.20 HR 

e60 HE 

1.49 flk 

4.00 HFi 

1.00 MC. 

.40 n;? 

e 3 2  

e 8 3  
a 3 2  

1.50 
3.90 
l 60 

HI SS I NG 
70 

MISSING 
0 5  

HISSING 
.34  
e 3 7  . 1 2  
0 10 
.10 
14 

a i l  . 23 
YISSIhG 

m30 
a 2 8  

YI SS I NG 
1 . 3 3  

flI SZ I t-iG 
2 . 4 0  
2 . 0 0  
b e t 0  
1.30 

70 
HI3EING 

10  
HI SS I N G  

e 0 6  . J 5  
.Z6 . 14 
.lo . 10 

MISSING** 



H3-49 

TABLE H3-3. (Continued) 

L 

i 

~ 

C R I O  CbHHA . BETA-GAMYA 
COORUINATES (H ICkO R/HP.) ( f l fLLI R/HR) 

s22.a w 5.4 
S22.3 W 6.C 
s22.0 w 7.E 
s22.3 n 9.0 
s 2 2 . 3  w 9 . 5  
S 2 2 . 0  U1O.G 
522.0 W10.5 

S22.i W l l . 5  
S22.G W l 2 . i  
522.0 W13.S 
522.3 W14.C 
S22.5 W15.C 
S22.3 W16.T 
S22.G W16.5 
S22e 3 W17. il 
522.3 w17.5 
S22 3 W16. j 
522.5 W16.6 
S23.C W 1.; 
523.6 W 2.: 
S23.G H 3 . 2  
523.C W 4.G 
S 2 3 . 3  W 5.G 
S23.3 H 6.C 
S23.0 W 7.: 

S23.5 W 1 O . B  
S23 .3  c110.5 
S23.d  W i l e  L 
S23.G Wli.5 

S23.J H i 3 0 3  
S23. ii W14. G 
523.5  W15.0 
S Z Z . 3  W16.0 
S23.0 W16.5 
S23.G Hl 7. L 
523.3 W17.5 
S23.0 W18. 2 

S22.j U l i . 0  

sz3.0 w 4.2 

s23 .0  w1z.c 

60.C@ 
3o.oo 

HISS1 N G  

HISS1 NC 

HiSSINC 

MISSING 
HZSSING 
MISSING 
tl ISSI  N G 
MISSING 

MISSING 

HISSING 
PlASSING 

24. i 0 
2 6 e C O  
2e.30 
4 O o C O  
4 C . 5 0  
8 C . 5 0  

110.13 
H I S S I N G  
HISSING 

PIISSING 

MISSING 
HISSING 
MISSING 
MiSSfNG 
MISSING 

MISSING 

HISSING 

llU . c 0 ** 
3.65 HR* 

1 . 4 0  MZ 

7 . 2 0  HE 

2.20 t lR 

206C Mi? 

3.60 MF, 

302G H i i  

1.60 Mi? 

1 . 6 0  MP 

. 11 
0 1 6  
020 
26 

HISSING 
2.30 

YISSING 
3.40 

MISSIHG 
2.211 
018 
030 

2.60 
2.89 

MISSIhG 
1-50 

HISZINS 
0 2 6  
o b 6  
0 0 2  . 5 4  
0 6 9  
010 
16 
14 

*13 
6 0  

1.65 
HISSING 

3.10 
HISSING 

045 
1 . 2 9  . 2 1  
2.23 

073 
HISSING 

1 4  
H I  55 I N G  . 1 2  



H3-50 

TABLE H3-3. (Continued) 

I 

C R I 3  GAMMA . BETA-CANMA 
C O O R O I N A T E  S ( M I C R O  R/HS.) ( M I L L X  R/H!?I 

S23aO H i e m 6  H I S S 1  NC"" a 3 7  
S 2 4 a t  W l a c  1 6 a t 0  a 1 0  
S24aO u 3.0 2 O a O O  D9 
S24aJ W 4.6 3 O a t 3  0 12 
S 2 4 a U  W S a c  5 O o L O  a 1 0  
S 2 4 o O  W 6.6 7 O o O G  a 16 
S24.3 W 7,: 9 5 a O O  a 16 
S 2 4 . 3  W 9.C !IISEING 032 
S24.S W 9.5 3 a 6 9  H3" !IISSING 
S 2 4 . 3  W l D a L  MISSING 1041 
S24ai )  U O a 5  4 a 5 0  M? MI SCC I N G  
S24.J H i l a 0  MISSING 0 3 4  
S24aJ W11.5 1 a 4 C  HE YISSING 
S 2 4 . 2  H 1 2 a i  HISSING a 93 
S2 4 . 3  W13 a C HISSING a 6 6  
52406 W 1 4 a  L M I S S 1  NG 0 10 
S 2 C a  J W 1 5 a  c HISSING i.7 
S 2 4 a  3 W i 6 a  i MISSING 050 
S Z 4 a G  W16-5 Z e C G  Ml;. HI S f  ING 

524aO W170 5 l a 6 3  M h  YISSING 
S 2 4 a t  l i17.5 1.6G Yi? MISS I N G  

S2403 W 1 7 . C  HISSING 060 

~24.3 W1a.L HISSING a 1 2  
S 2 4 a  J W 1 9 a  6 HISEING a 08 
S25.a  H 10G 140co a 1 2  
S25aG W Z a g  3c.;3 a t 6  
S 2 5 . 3  k 3.0 3 t a 2 ' r  a 0 0  
S 2 5 a 3  W 4.0 4 C o C 3  038 
S25.0 H 5.2 5 C . E O  a 19 
5 2 5 . 3  W 6 . 2  7 C e C O  0 1 2  
S2503  H 7 a C  90.63 14 
S25.3 W 9 a ?  M i SSX Y G  a 5 0  

525 .3  W l c i a C  MISSING 3 . 5 0  

S25.J  w 1 1 0 :  MISSING a 70 

5 2 5 .  G W 1 2 a  C MISSING a 1 9  
5 2 5 . 3  W13.C M I  ss I N.G a 13  
S25.3 W I G .  Z MISSING 19 

S25aJ W 9 0 5  3.41) H'? flISSING 

S 2 S a O  H l O a 5  3 o i o  Y s  YISSING 

SZ5.J WLI.5 I 0 6 3  M i  MIS5 I N G  



H3-51 

TABLE H3-3. (Continued) 

3? 
f 

S25.0 
sz 5.0 
5 2 5 . 5  
s25.0 
s25.u 
s25.11 
525.0 
S26. j 
S26. 3 
S 2 6 0  0 
S26.0 
S 2 6 0  J 
5260 J 
5260 3 
S26.0 
S26.0 
526.  
5 2 6 0  D 
526.3 
526.9 
S 2 € . U  
S26.0 
S260.3 
s2 6.3 
S26 .  J 
5260  J 
52 € 0  3 
526.3 
S26. G 
S 2 6 o  0 
s2 7. s 
s27.5 
S27.U 
s27.0 
527.0  
S27.J 
SZ 7.0 
S27.2  
S27.C 
9?7. 2 

HIS SING*^ 012 
MISSING 0 4 9  

2.c.o He* HISSING 
1.80 NISSING 

2.;0 nFi MISSING 
MISSING - 0 8  
tliSSING . 07 

2f.LO 0 12 
3 C . ? 0  0 12 
4 t ' o t . O  0 11 
4C.20 010 
4C. 30 14 
53. 2 3 17 
7 0 . 2 0  0 20 

HISSING 040 
2 . t a  MC YISSIhG 

6 0 C 0  f l y  HI SL I hG 
MISSING 049 

o E 3  HR HISSIhG 
MISSING 0 16 
HISSING .:7 
MlSSlNG 0 4 2  
MISZING 0 11 
HiSSING 049 

6 e 5 0  YK qI SSING 
i . 4 3  M 9  HISSING 

MISSING 0 6 7  
flXSSING 0 02 

2 6 . 0 5  0 2 7  
2c. d 0 0 4 0  
4O.90 0 5 0  
4 3 . G C  0 20  
5 0 0 6 0  019 
5 0 o C O  1 7  
7 C . 6 0  0 20 

flISSING .oe 
HISSING 0 70 
HISSING 15 

YISSING 1 . 5 6  

HISSING 3.50 



H3-52 

TABLE H3-3. (Continued) 

G R I D  GAflPlA . BETA-GAMMA 
C O O Q D I N A T E S  (flICR0 R/HE) ( H I L L 1  R/HV 

S27.3 W 1 6 e G  
S27.3 Wl6.5 
S 2 7 e O  U17ect  
S27.3 H i 7 0 5  
527.0 U i B o G  
S27eS U 1 8 . 6  
SZSOCI w 1.L 

S28.0 W 3 0 &  
s28.0 n 4.G 
S23oJ W 5 .0  
528.5 W 6 e G  
S26.0 W 7 e C  
S Z 8 . 3  H 9.6 
S28.2 Wl4.1: 
S28eO W l 5 e C  
S 2 8 0 0  W 1 6 e :  
S29.5 W16e5 
S t B e O  H 1 7 0 [ !  

S28o J W 1 6 e  C 
S28ef l  W l 8 0 6  
S29.3 W L e C  
S29.1) U 2.C. 
S29.c' W 3 0 8  
S 2 9 e 3  W 4 . 5  
S 2 3 e C  W 5 e C  
S29eO W 6.C 
s29.0 H 7.0 
S29eO U 9.5 
S29e': W 1 4 e C  
S29.J W 1 5 0 0  
S 2 9 e O  W16.6 
S29.3 W16.5 
S 2 9 e O  W l 7 e C  
S29eU H17.5 
529.0 W 1 R . b  
S2400 W18.6 
S23.5 W 4 e C  
S30.C W 1 o G  

~ 2 8 . 0  n 2.5 

S2d.0 U 1 7 e 5  

HISSING** 
6 - 0 0  fl%* 

HISSING 

H I S S I N G  
H I S Z I N G  

3 t . c a  
2 5 . 5 0  
3 0 e 2 0  
4 C e C O  
3 0 . c o  
3 C l e t 0  
6 C . : C  

3.89 ?I3 

H I S S I N G  
HISSING 
HISSING 
HISSING 

HISSING 

H I S Z I N G  
M I S S I N G  

0 2 5  H;: 

< 0 2 5  M% 

Z ~ . L O  
2 b e L i l  
2Ea;O 
3 L e i 0  
3 L e C O  
650 C 0 
5 c .  2 0 

IIISSING 
MiSSING 
H I S S I N G  
flISSING 

M L S S I N G  

fl ISSIN G 
HISSING 
M I S S I N G  

z * *  c 0 

0 2 6  M q  

0 2 6  HE 

2 . 5 0  
HISS I hG 

0 so 
M I S S I N G  

07 
0 0 4  
0 12 
e 4 0  
0 LO 
0 4 0  
18 
25 

e l l  
e 0 8  
13 
li 

e l 6  
Y I S S I W G  

011 
MIS5ING 

15 
0 0 5  

23 
043 
e 2 0  

22 
0 4 0  
0 1c 
0 0 5  
e l 3  
0 0 7  
26 

NI SS I NG 
0 0 8  

HI SSI NG 
38 
06 

e 5 0  
0 14 

. l a  
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H3-53 

1 
-3 TABLE H3-3. (Continued) 

C3IO G A M M A  . B E f P - G A M ! I A  
C O O R 3 I N A T E S  ( M I C R O  R/H?!) ( H I L L 1  R/Y;I) 1 

3 

5 3 0 . 3  W 2.C 18.C 0 16 
S33.3  W 3.C 28.CO a 1 2  
535.3 W 4.0 2 6 . i f f  0 16 
S30.0 W 5.1 3C.10 0 1 8  
S30.3 W 6 . c  3G.CU 0 3 8  
S3U.U W 7.0 C G o G O  816 

H I S S I N G * *  .35 
S3O.C U 1 8 . C  HISSING . 36  
s 3 3 . 9  u i a . 6  H l S S I N G  a8 
S31.0 U 1.0 1 8 m i O  e16 
s 3 l D d  w 2.3 1G. L 0 1 2  
5 3 1 . 9  W 3 . 5  2C.-J  e12 
S31.0 W 4 . i  18.1;O ~ 0 4  
5 3 1 . 3  W 5.5 16.i 0 04 
S 3 1 . J  W 6.Q 140 S 0 - 0 8  
S 3 1 . 3  W 7.5 24.CG 26  
S 3 1 . 5  W 8.G 2 0 . c o  . 0 9  
S31 .3  W 6.0 2C.iO 2 8  
S31.3 W 9.5 HISSING -06 
S31. i .  W 1 3 . 4  HISSING . c7 
5 3 1 . 3  W 1 l . L  flISSING G5 
5 3 1 . 0  W12.C HISSING 8 ;4 
S 3 1 . 0  W1b.L YISSI V G  34 
S 3 1 . 3  H l 8 . 6  MISSING . 34 
S3Z.S H 1.0 21. c 0 . l €  
S 3 2 . i  W 2.C 27.C3 0 2 5  
532.0 W 3 . t  2 5 . 1 0  26 
532.3 w 4.. 16.. li 023 
5 3 2 . 0  W 5 . 0  2 6 e L 3  a 2 5  
S32 .0  W 6.D 2 Z . C O  022  
S32 .J  W 7.C 3GoGO 27 
532.3 W 8 .0 2 2 . i o  8 G9 
S32.G W 9.C MXSSING a C 8  
S32.G W 1 O . C  MISSING 60 
s 3 2 . 3  w11.0  M LSSI N G 1 6  
~ 3 2 . 3  wia.1)  HISSING . 34 
5 3 3 . 2  H 1 . c -  19.; 0 15  
s 3 3 . a  u 2.2 2 2 . i D  016 
S33.0 W 3 . @  17.iO 815 

c s33.9 w 4.0 18.~0 8 12 

,%3 : 
3 s 3 3 . 3  w 9.0 

7 

,.. 

1 

c 
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TABLE H3-3. (Continued) 

G R I D  , GktilYA . 3ETA-GAMNA 
COORDINATES (MICRO R/HRI ( H I L L 1  R/HR) 

533.3 w 5.c 
S33.3 M 6.C 
s33.0 w 7 .0  
S33.D W 8 . 3  
S33.0 M 8.C 
s33.3 k 9.0 
s33.0 W10.O 
s33.0 W 1 1 . C  
s33.3 Wl6.0  
5 3 3 0 0  W13.6 
s34.;  w 1.i 
s34.2 w 2 . c  
534.0 n 3.c 

534.3 n 5.c 
S3r.9 W 6 . 0  

s34.0 4.9 

s34.3 w 1 0 :  
S 3 4 . 0  W 8.C 
5340; W 8 . 3  
2 3 4 . 0  H 9.1 
5 3 4 . 0  H 1 3 . 5  
534.3 W 1 l . C  
S 3 4 . S  Wl6.C 
S34 .J  Wl7 .?  
5 3 4 . 0  W18.0 
S 3 4 . 3  U 8 . 6  
s35.3 w 1 . L  
S35.3  w 2.r 
535.0 w 3 . 2  
S35.G W 4 .c  
~ 3 5 . 0  n 5.n 
535.9 W 6.C 
S35.G W 7.C 
s35.0 w 8.C 
S35.3 W 8.C 
s35.3 w 9.c 
S35.0 H I G O  G 
s35.9 W 1 l . l :  
S35.J W14.C 
5 3 5 . 9  w15.c 

2 5 o c o  
25. 0 c 
28,JO 
19.CO 
19. c 0 

HI SSI N G** 
f l I S S I N G  
HISSING 
H f S S I N G  
MiSSINC 

2 C o 3 G  
I?. 5 0 
18.i;O 
15.co 

22.: J 
2 5 0  3 0 
13.50 
1 3 o C G  

MISSING 
MISSING 
HISSING 
H I S S I N G  
M I S S I N G  
MISSING 
HZSSING 

250  ‘J 3 

1 5 0  0 
1 5 o C 3  
2 4 . 2 0  
1 9 o : o  
2 c . 0 0  
2G.10 
2 4 o c o  
I C O C 0  

l G o C 3  
MISSING 
HISSING 
PIISSING 
MISSING 
MlSSING 

~ 

0 11 
0 13 
0 13 
0 0 3  
.c3 
0 6 -  
011 
0 0 6  
0 0 3  
0 us 
0 I1 
0 1 3  
.ll 
0 14 
0 12 

14  
0 1 4  
0 c 5  
o G 5  
0 5 3  
0 G ’ t  
0 09 
0 05 

04 
o G 5  
0 04 
0 1 0  
0 3 2  
0 0 2  
0 0 2  
0 15 
0 1 8  
0 3 2  
0 06 
0 06 
0 c 3  
0 9 5  
.:a 

0 0 8  
94 
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TABLE H3-3. (Continued) 

S35aO Wl 6; i 
535,; Y17aC 
S35aG W 1 8 a G  
S 3 5 a  0 W18.6 

S36aO U 2.0 
S36aC W 3.3 
S 3 6 . 1  W bar) 
S36aJ W 5 a @  
S36ail W 6.3 
536.0 W 7.: 
S36a3 W 8 a t  
536.2 W 8.0 

S36aO W l G a G  
536.9 W l O e 5  
S36.9 H l l a C  
53 6 .  W l  l a  5 
536. J W l Z a  C 
S36a 2 W12.5 
S36aB W13aC 
536.2 U l 3 a 5  

S36.j W 1 . G  

536.3 W 9 a C  

536. j W14a 3 
S36aG W14a5 
S36.0 W 1 5 a 3  
S 3 6 a J  H 1 5 . 5  
S36.3 W16a C 
536. W16a 5 
536.5 W17.6 
536.5 W17.5 
S36.3 H18aC 
536.3 W18a6 
537.3 W 1.3 
537alr W 2.6 
S 3 7 - i  H 3aC 
S37a3 W 4 a C  
537.5 W 5.0  
537.0 W 6 a G  
S37.0 W 7.5 
S37.3 W i3.2 

ti I SSI NG ** 
HISSING 
PlfSSING 
MISSIbiG 

1 4 a i 3  
2 2 a S O  
2 4 a 2 5  
2o.co 
1 4 . 2 0  
14.: 3 
2 G a C 3  
19. t 0 
19.3 0 

MISSING 
HISSING 

H i S S I N G  
2 5 w.,* 

a 2 5  H R  

a 2 5  HP? 

a 2 5  fl% 

a 2 5  Y Y  

0 2 5  Ho, 

a 2 5  H R  

MiSSItdG 

HLSSING 

MISSING 

M I S S I N G  

MISSING 

HXSSINC 

HISSING 
MISSING 

1 B . i J  
15. t 0 
16.3 P 

a 2 5  H E  

2 R a ? 0  
15.6 0 
1 6 a C O  
26.2 3 
15.t0 

a o a  

a G 6  
a t 3  
a 03 
a16 
a 1 8  
a 1 5  
a 1 8  
a17 
a 20 
a 1 7  
a t 4  
a C 4  
a G4 
a 22  

MISSING 

MI SC I NG 

YISSING 
a 8 4  

HISfING 
12 

HI SEI  hG 
a 0 8  

HISSING 
a G6 

MISSING 

HI S I  I N G  
a 0 5  
a 04 
a17 
a 17 
a 20 
a 2 0  
a 19  
a 1 0  

a 1 8  
a Z 5  

a17 

a :4 

a Gb 
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TABLE H3-3. (Continued) 

G2ID G A f l M A  BET A - GA H MA 
COORDINATES ( f l f C R O  R/HK) . (!lILLI R/H.I) 

537.4 H 80.0 
S37.J  U 9.0 
S37.i;  H10.G 
S37 .3  W1005 
S37.J H 1 1 . 0  
S37.U U 1 l . 5  
5 3 7 . 3  W12.C 
S37.C W12.5 
537 .0  W13.t 
5 3 7 . 0  H13.5 
S37 .2  W14.0 
5 3 7 . 0  W14.5 
S37.3 W15.G 
S37.C H15 .5  
537 .0  W16.C 
S 3 7 0 0  W16.5 
S37.0 W160 5 
537.0  W17.2 
S37m 3 W i  7.5 
S 3 7 . 0  Wl7.5 
S37.G Wl8.G 
S3f.C) W18.6 
53803 W 1. c 

538.2 W 2. i 
S33.3 W 3.C 
538 .9  W 4.2 
S38.5  W 5 . :  
S36.C W 6 0 3  
336.3 W 7.G 
S36 .0  H 8 . 0  
S 3 8 . 3  W 8 e C  
S38.G H 9.C 
S38 .3  W 1 0 . C  
S38m 3 W10 5 
53803 H l 1 . r .  
538.9 H 1 1 . 5  
S 3 8 e 3  W 1 2 . b  
S 3 8 0 0  W12.5 
S38.G Wl306 
5 3 8 e G  Wi3.5 

15.3 0 
H I S S I N G * *  
MISSING 

HISSING 

MISSING 

MISSING 

MISSING 

MISSING 

YISSING 

a 2 5  ~ i i "  

1.40 HR 

a 2 5  MR 

0 2 5  YF? 

0 2 5  Y X  

e 2 5  MF? 

a 2 5  MK 
a 2 5  ME. 

e 2 5  !I% 
0 2 5  HF. 

MISSING 

flISSINC 
HZSSING 

1 5 . 1 3  
1 3 m ; O  
19.20 
I S *  G 
19. r 9 
2UmC3 
14.: 3 
1 C . P O  
14.: 0 

MlSSING 
M I SS I N G 

YISSINC 

Y I SS I tl G 

MISLING 

a 2 5  M< 

0 2 0  M E  

a 3 0  tf8 

a14 HS 

(36 
a 0 6  
0 0 6  

H I  SS I N G  
0 1 0  

MISS I N C  
0 60 

HISZING 
56 

HI SS I N G  
04 

YISEING 
0 1 3  

HISSING 
a 2 3  

MIS5 I N G  
YXSSING 

YISSING 
Y I  SS I N G  

a 1 4  
0 4  

mt;9 
m ; 6  
m C 1  
a 3 1  

C3 
a 0 8  
m12 
a 0 9  
009 
a 0 4  
a 1 6  

YISSING 
1 7  

'IISSING 
. 3 8  

MISSING 
65 

HI SS  I hG 

03 
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TABLE H3-3. (Continued) 

3 

C X D  G A M M A  
COO2DINATEI  (YICRO R/HP) 

9 E f A - G A M M A  
I Y I L L I  R/Hk)  

S38.0 
S3803 
s 3 3 . 0  
S38.0 
S38.3 
S36.0 
5 3 8 0 3  
S38 .3  
s3 8.0 
S38.0 
s 3 9 0  0 
539. J 
s33.c 
s39.0 
53900 

539.5 
s39.1; 
s39.0 
s 3 9 . 0  

s 3 9 . 9  
s39.2 

s390  3 

539 .5  

s390 3 
5 3 9 . 3  
s39. J 
s 3 9  0 0 
S39.G 
S39.J 
s 3 9 . 3  
s 3 9 . 0  
s39 .9  
s39.5 
s 3 9 . 3  
s33.0 
s 3 9 . 3  
s39.0 
s39.c 
s 4 0 . 0  
s4c 0 3 

HISSING** 
0 2 5  rl%* 

MISSING 

HISSING 

MISSING 

HISSING 
MISSING 

i2.CO 
12.0 0 
1 5 o c o  
16. C 0 
16 .  L 0 
1 5 o c o  
l6.CO 
14.1.3 
1 4 0 ? 0  

H I S S I N G  
MISSING 

Y I SCI N G 

MISSING 

MISSING 

HISSING 

HXSSINC 

HISSING 

HI SSI  NC 

HISSING 
HISSING 

1 4 o c c  
1 2 . c o  

0 2 5  HR 

0 2 5  MS 

0 2 5  H? 

.15 tl? 

015 Hk 

035  YR 

025 n;; 

0 2 5  YR 

l o t 0  HK. 

1020 H R  

0 2 5  H R  

. 5.2 
HISSING 

0c5 
PlI SE I N G  

0 0 6  
HISSING 

0 1 2  
MISSING 

0 10 
0 G3 
0 06 
0g8 
0 07  
0 07 
0 1 0  
0 1 0  
019 
. 0 7  
0 07 
0 3 3  
0c5 

MISSING 
0:9 

YISSIhG 
0 30 

HISSING 
0 33  

Y I S S  I N G  
0 0 5  

HISSING 
0 24 

MISSING 
0 34 

MISS I hG 
0 14 

U I  SE I hC 
. C Z  
0 G4 
0 11 
0 10 
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TABLE H3-3. (Continued) 

G R I D  CEflYA . eETA-GA.YrJL 
COOSilI NATES ( H I C F O  RtHF,) ( M I L L 1  R/HR) 

S40mri W 3 .0  
S40m3 U 4 m C  
S43mO W 5.G 
S40.0 W 6 m C  
540mO W 7.0 
2 4 0 . 8  H 8.C 
S4OmG U 8 m G  
S40mO k ? a 1 1  

~ 4 0 . 3  w1Li.c 
S4C03  W l 1 . d  
Sc3.0 W 1 2 m O  
S4J.G W12.5 
s4o.c w i 3 . o  
540mO W13.5 
S4Cm0 W14.C. 
S48.G W14.5 
S4G.O W l 5 m C  
S40.J W15.5 
S 4 0 m J  W16. 4 

SCOm3 W10-5 
S4O.D W 1 7 m ! i  
S4C.J W l l - 5  
S43.3 W 1 6 m C  
SCGmI; Y 1 8 . 5  
5 4 0 . 0  Wl6.6 
S41.G W 1.: 
S41mU W 2 0 -  
541.3 W 3 . t  
S4lm5 W 6.G 
S41m0 W 5 . 0  
541.3 W 6 0 t  
S41mO W 7.1 
S k i m 0  H 8.C 
S 4 1 m l  W 8 m C  
S41.5 W 9 m L  
S41mO H l G m C -  
S41mO W10.5 
S41.0 U11.0 
S 4 1 . 0  Wllm5 
SS1.J W1Z.O 

i 8 m G O  
1 C . G O  
15.;  0 
1 7 m 3 0  
24.  Z 0 
2 2 . 3 3  
22.GU 

M I S S I N G  ** 
MISSING 
HISSING 
MISSING 

MISSING 

HISSING 

MISSING 

HISSING 

MISSING 

HlSSI?(G 

M i S S I N G  

- 2 5  n c  

- 2 5  M R  

- 2 5  HK 

a 2 5  flR 

a 2 5  Hk 

0 2 5  MK 

-15 MR 

14. C 0 
16. L !I 
1 C m C O  
1 5 m L . 0  
14. C 0 
15.CU 
lloG3 
1 4 m C 0  
14.20 

HZSSING 
HISSING 

MiSSING 

HISSING 

-25 Hk 

m25 MR 

14 
m l G  

14 
08  
16 

m G 6  
- 0 6  

0 2  
c3 

e 0 3  
m C 3  

MISSING 
03 

YISZINC . 04 
'IISSINC 

05  
'I1 SS I N G  

a 0 4  
MISSING 

114 
YISSING 

a 0 5  
YISSING 

. c 2  
15 . 14 
15 
-17 
16 
16 
10 

- 0 9  
09 
G3 

a 0 3  
MIS: I N G  

m 0 3  
YISS I N C  

. a 2  
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TABLE H3-3. (Continued) 

BETL-CAMHA C U D  G A M M A  
COORJINATES ( t l l C F O  R/Hfi) . ( f l I L L 1  R i H i ? )  

5 4 1  a 0 
S C l a  D 
S e l .  c 
S r l a  3 
s4i.e 
S41ad 
S41. O 
S41a G 
S41.3 
S41aG 
541.3 
S41.3 
S41aJ 
S4 2. B 
S42 a D 
S42.1; 
S42a 0 
S42.J 
S42a  3 
S 4 2 a  J 
S 4 2 a  U 
S 4 2 a 3  
542. u 
S 4 2 a  3 
S 4 2 a  i 
S42.9 
S C 2 a  J 
s42.c 
542. J 
S42a3 
S42.G 
S42.3 
S 4 2 . 3  
542.9 
S42.9 
S42.9 
542.9 
S42 a 9 
S42.3 
S 4 2 . 9  

H l 2 . 5  
M 1 3 a  0 
W13.5 
H l 4 0  L 
U G . 5  
H i50  i. 
w15.5 
H16.G 
W16.5 
Wi7a 2 
W17.5 
W l B a  3 
W 1  ba 6 
w 1.2 
U 2 a C  
W 3. :  
Y 4 . C  
W 5 . 5  
W 6 .  C 
w 7 . ;  
d b a L  
W 3 a L  
Hlta t 
W l l a  5 
W l 2 a  i 
U 1 3 a  C 
W 1 4 a  G 
W150 G 
W16. C 
u17. 0 
W l S a G  
Hi80 6 
w 9.3 
w 1 0 . 0  
H l l a  C 
h l 2 . O  
H13.0 
W14.  c 
W15. G 
W 1 6 a  G 

a 2 5  MF' 

0 2 5  Y ?  

0 2 5  t4R 

0 2 5  Hi;, 

0 2 5  Hi? 

a 2 5  H ( i  

n I ss I NC *+: 
HlSSIkG 

HISSING 

MISSING 

MISSING 

MISSING 
HISZING 

1 6 0  1 0  
24. i 3 
26. 1 G 
26 .LO 
2tai5 
24. L G 
2 e . c 3  
3 G a i 0  

MISSING 
MISSING 
M I S 5 I N G  
MISSING 
HISZING 
HlSSING 
HISSIKG 
' l iSSING 
HISSING 
MISSING 
flISSING 
MlSSING 
HISSING 
HISSING 
HISSING 
MISSING 
MISSING 
MISSING 
H I S S 1  NG 

MISSING 

MISSING 

MISSING 

HISSIKG 

!'lI SS I N G  
a 0 3  

YISSIhG 
.C3 
a 04 . 10 
a16 
016 
014 
14 

a 94 

003 

a t .2 

a C4 

a 18 
a 1 5  . 20 
023 
0 0 5  
a 26 

G6 
0 6 7  
a 0 5  
a C4 
a 54 
a 0 2  
a 0 3  . G3 
a 5 2  
a 3 3  
e G 4  
a G4 
a 0 3  
832 
a O b  
0 0 2  
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TABLE H3-3. (Continued) 

G R I D  GAHH 4 BETP-CAMHA 
C O O R D I N A T E S  ( M I C R O  R/HF;) ' ( M I L L 1  RirH2) 

S42.9 H17.g HISSING** 
S42.9 Wl8.C HISSING 
S 4 2 . 9  M18.6 HISS1 NC 

a 0 2  
003 
0 8 3  

*If  gamma i s  labelled MR, gamma is measured i n  milli RJ 

**Value deleted due to  f a i  lure t o  meet qua1 i t y  assurance. 
hr. 
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TABLE H3-4. GAMMA RADIATION AT 1 M ABOVE THE S O I L  SURFACE 
AND BETA-GAMMA RADIATION AT 1 CM ABOVE THE 
S O I L  SURFACE I N  THE SOUTHEAST QUADRANT 

GRID C A t l f l A  BET A - G A t l H 4  
C O O R 3 1  NA TE S ( M I C R O  R/HR) ( H I L L 1  R/HR)  

S 0 5  € 4 3 0 0  
S 0 5  E5O.O 
s 05 €5400 
S 0 5  E56 .J  
S 0 7  E28.G 
S 0 7  € 3 0 0 0  
S 0 7  E 3 2 o C  
s 0 7  E34 . t  
5 0 7  E 5 4 . 0  
S 0 8  E22oP 
s 06 E23.G 
S 0 8  E 2 4 o C  
s 0 8  E 2 5 . J  
S 0 8  €2600 
S 0 8  E27oG 
s 0 8  E 3 l . t  
s 0 9  € 3 3 0 6  
S 0 8  E 3 5 o t  
S 0 8  E 4 6 0 G  
S .8 E47.C 
S o b  E 5 l o C  
S e d  E53oir 
S 0 8  E 5 7 o C  
S o a  E58.G 
3 0 9  E 5 9 . C  
S 0 8  E6I .G 
S 0 3  E 6 l o C  
S 0 0  E 6 2 o C  
S 1.0 E 0.0 
S 10) E I o C  

s 1 0 3  E 2 0 9  
S 1.3 E 3 . c  
S 100 E 4.0 
s 103 E 5 . 1  
S 104 E 6 0 3  
S 100 E 7.G 
S 1.0 E 8 0 0  
s 103 E g o t  
S 10; E i O o t  
s 1.4 E l i o t  

0 0 6  . c9 
010 
0c.9 
.C5 
0 06 

08 
010 
035  
0 0s 
0 G5 
0 0 6  
0 0 6  . c7 . 55 . c5 
0 2 6  
e G 8  
0 11 
0 i9 
0 c.9 
010 
09 

0 09 
0 0 9  
020 
0 G9 
0 03 
0g3 

03 
0 03 
0 03 
0 0 3  
003  
0 0 3  
0 6 3  . G3 
0 0 3  
0 0 3  

. a5 
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TABLE H3-4. (Continued) 

CdIO G A M M A  . BETA-GllV!IA 
COORDINATES ( H  I C R O  WHF.1 tflI LL I RIHF.1 

~~ 

S 1.9 E120.O' 
S 1.9 E l 3 . C  
S i . 3  E l 4 0 0  
S 1.9 E15.C 
S 1.0 E l € . G  
s 1.3 €1700 
S l o g  E I8 .G 
s 1.a E l 9 . C  
S 1 . G  €23.0 
s 2.3 E J.C 
S 2.9 E 1.5 
S 2.3 E 2.9 
s 2.0 E 3.c 
S 2 . t  E 4.0 
S 205 E 5.C 
S 2.3 E 6 .5  
s 2.0 E 7 . 6  
S 2.3 E 8.G 
s 209 E 9.3 
s 2.0 E1G.C 
s 2 .3  E l 1 . D  
S 2 0 3  E i 2 . G  
S 2.3 €13.5 
S 2.13 E l 4 . C  
s 2.3 E l 5 . t  
s 2.6 E l6 .O 
s 2.3 €17.0 
S 2.3 €1802 
s 2.d E l 9 . t  
S 200 E2G.O 
S 2.3 E 9.G 
S 2.9 E1J.G 
s 2.3 El1.S 
S 2.9 E12.P 
S 2.9 E13.D 
S 2.9 E i 4 . C  
S 2.9 E I 5 o L  
s 2.9 E l € . O  
S 3 . 0  E 0.O 
S 3 .3  E 1 . G  

0 0 3  
003 
0 3 3  . 03 
.t14 
0 0 2  . 3 3  
0g2 . 22 
003 
023 . 0 3  
0 0 3  

0 3  
0 0 3  
0 6 3  
0 3 3  
0 3 3  . c3 
. t 3  
0 0 3  
013 

0 3  
0 23  
0 0 3  . 0 3  
0 2 2  
0 G3 
502 
0 0 3  
G3 
0 3  

003 
0 0 3  
0 0 3  
0 04 
0 2k 
0c3 
0 0 3  
0 23 
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TABLE H3-4. (Continued) 

G R I D  GkHflA . BETA-GAMMP 
COORDINATES ( M I C R O  R/HR) (YILLI R/Hi?)  

S 3 . 3  E 2 a ' O  It. 0 0 a 0 3  
.U3 
I il3 

S 3.0 E 5 . ;  1 6 e i O  
S 3.0 E 6 0 9  1 6 . C O  
S 3.0 E 7.0 1 5 a C O  

.93 
a t 3  
a G 3  
O U J  

a t 2  - -  

1 5 e i 0  
1 3 a l i O  

7 . 5 5  
1.29 

19.;0 
19. C 0 
10.: 0 

30 3 0 
14.0 0 
1 2 a O O  
1 2 o G O  
1 2 . 0 0  
110 i 0 
i 1 . b O  
I I b C O  
I O O G O  

16.2 0 
30 i 0 

1 3 a  C 3 
9 a C O  
9.:3 

13.23 

a L L  
0 0 3  
0 0 3  
a 0 3  
a 03 
. 0 3  
0 ';3 
0 0 3  
0 ;3 
0 c 3  

b C 2  
a C 3  . Ok 

t 3  
a 6 3  
a C3 
0 53 
0 03 
a 63 . 23 
a 0 3  
a 0 3  
a 0 3  
a C 3  

c3  
a 0 3  
0 3 3  
0t3 
0g3 

Y I S E I N G *  

. 

*Value deleted due t o  fa i lure  t o  meet qua1 i t y  assurance. 
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TABLE H3-4. (Continued) 

GRID G A M M A  BET;-GAMMA 
CO OR 91 NA TE S tMIC30 R/HR) . ( H I L L 1  RYHR) 

.93 

.53 

. a 2  

. c 2  
0 0 2  
0 0 2  
e03 
0 5 3  
0 0 3  
0 0 3  
0 0 3  
04 

a 8 2  
. 0 2  

C3 
0 C4 
a G 2  
. c 2  
. 0 3  . 03 
. G Z  
0 t 2  
e G 3  
W C l  
. c 2  
0 6 2  . 33 
0 3 2  
003 
0 0 2  . 02  
m C 2  
. a 3  

0 0 3  
001 
.32 
a 0 2  

0 2  

8 5 3  

. a 2  
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TABLE H3-4. (Continued) 

L 

, 

b - 

C U D  GAMMA BE T A - C A H Yd 
COORDINATES ( M I C R O  R/H?) '(HILLI RIH~ 

~~ 

0 0 2  
0 02  
0 31 
o G 2  
0 0 2  

0 3  
002  
0 0 2  
o G 2  
0 c 2  
064 
a 04 
0 5 2  
m03 
O C 2  
0 6 2  
0 9 2  
001 
o G 3  
0 c 2  
0 6 2  
0 0 2  

0 0 3  
o c 3  
O C Z  

041 
O t 2  
0 0 2  
0 CI 
0 3 2  
0 0 3  
0 0 2  
0 03 
0 0 2  
o c 3  
001 
002 
0 32 
003 

. a 3  
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TABLE H3-4. (Continued) 

- 

GkID GAMMA , BETA-GAFM 
(NILLI R/YR) C O O R J I  NATES (HICEO R/HR) 

0 0 3  
i 2  

0 0 2  
02 
0 3  
0 3  

0 0 2  
0 0 2  

G3 
021 
0 0 2  
.01 
0 02 
e G 2  
* o i  
* G 3  
0 02 
0 6 2  
. t 3  
0c6 

c.3 
0 0 3  
.01 
0g2 
.02  
001 
0 c4 
0 3 4  
0c3 
0 0 2  
0 2 3  
0 0 3  
0 0 3  
0 c2 
. 0 2  
0 0 3  
0 oc 
0 0 2  
0 3 3  

. a 2  
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TABLE H3-4. (Continued) 

GkID Gbt lMA X T k - G A M M A  
COOROINATES ( ! l I C R O  R/HR) . ( H I L L 1  R/H2) 

S13.3 E l 4 . G  
S l O o O  f15.6 
5 1 0 0 3  E16.G 
s10.0 E l 7 . C  
S l O o G  €18.0 
s10.0 €19.0 
s10.3 E2C.C 
S11.G E C O G  

S1l.O E 100 
Sl1.O E 2.c 
51103 E 3 . c  
S11.0 E 4.C 
Sll.0 E 5.c 
S i l o 0  E 6 0 0  
s i l o @  E 7 . 6  
S i l o J  E B o i  

S i l o 3  E 9 0 t  
s11.0 E 1 J . t  
S i l o i r  E l l 0 0  
S1l.J €12.; 
S i l o 3  E 1 3 . C  
S l l o t  €1400 
S l 1 . J  E 1 5 . C  

S11.0 €1706 
51103 € 1 8 . 0  
S11.j €19.~ 
S11.0 E 2 0 . C  
Sll.3 €15.2 
Sll.3 E l 6 . t  
silo5 €1805 
S1203 E C o Q  

512.3 E l o t  
5 1 2 0 0  E 20C 
s 1 Z . o  E 3.0 
512.3 E 4 0 0  
s12.3 E 5 0 2  
512.3 E 7.0 
S12.0  E 8.0 
s12.9 E 9.c 

S l l . 2  E l 6 . G  

001 
0 3 2  

o C 3  
0 0 2  
0 0 2  
0 02 
0 1;3 
0 0 3  
0 0 3  . 0 2  
.c2  
m03 

0 34 
0 04 
043 
0 0 2  
0 G2 
0 02 
0 C i  
0 0 3  
0 0 2  
0 G5 
0 17 

0 0 3  
0 04 

YISSINC 
HISS I N G  
MI $5 I NG 

0 36 
0 0 2  
0 0 3  
m03 
o t 3  
4 0 3  
0 C6 
0 0 7  
. c 5  

. a3  

.03 

MI SSI h t "  

i 
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TABLE H3-4. (Continued) 

C i z I D  CPHHA SETP-GAt!HA 
COORDINATES ( M I C R O  R / H K )  ( f l I L C I  R/HR)  

~ 

S12.d  EIOmC 5mCa 
S12.J E i i s ' J  2c.t .0 
512.0 E I Z m C  21.00 
S12.6  E i 3 . G  2 0 . 0 0  
512.0 €14.0 16. G 0 
S12.2 E15.b 2u.co 
S12.3  E I 5 . O  3 5 o C O  
S12.0 E l 7 . 9  l i 0 0 . 1 1 0  
S 1 2 . J  E 1 8 . 0  6 0 m C O  
S12.3 El9.0 4 G m C O  
S 1 Z m O  E26.3  120.03 
S12.5 €13.0 6C.30 
512.5 E 2 b . G  2 0 6 .  C D 
s13.u E t o t  6 m C I J  
S13.3 E 1.0 3i.00 
S 1 3 . t  E 2.C 2 5 0  2 3 
5 1 3 . 3  E 3.C 2 4 . G 3  
S13.2 E 4.C 2c.30 
S I 3 . 3  E 5.O t i J . ' , O  
S 1 I . Q  E 7.0 2 Z . C  0 
S13.G E 8.C 13.CO 
S 1 3 . 3  E 9.0 20. :0  
513.3 E 1 D . O  4 m J G  
S13.3 E i 1 . C  17.L 0 
Si3 .O €12.0 15. C 0 
513.3 E 1 3 . 0  1 7 0  c 3 
513.0 E l 4 0 5  15.co 
S 1 3 . 0  €15.0 15.0 0 
S13.C E 1 6 . G  L 3 o C O  
S13.5 E . I ? m C  2 e m G O  
S 1 3 . J  €18.1: 2 C m  1'3 
513.0 E19.O 26.  c 0 
S13.0 E 2 C . C  1 Z C m : O  
S13.5 E 2 0 . O  1 2 t o C O  
S14.3 E C O O  5 - 5 0  
S 1 4 . 3  E 1 . C  35.0 0 
S l 4 m O  E 2.0 250 G O  

S14.9 E 4.3 25mi.O 
514.0 E 5 .0  2 2 . 6 0  

S14.0 E 3 . 3  2 6 . 9 0  

8 54 
rn 04 
.52 

0 2  
.13 
- 0 4  
a 0 8  

8 .  G O  
a 0 5  
04 

a 0 7  
MI ss ING' 
MISS I N C  

04 
a 0 2  
a 0 3  
a 0 2  
a 5 2  
.123 
0 0 3  
003  

94 
0 0 3  
a G I  
a 3 2  

G Z  
a 0 2  
a 0 2  

0 2  
0 0 8  
0 0 4  
0 3 3  

1a00 
MISS I hC 

a C2 
34 

m G 3  
0 0 3  
a 0 3  
03 
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TABLE H3-4. (Continued) 

p 

: 

G R I O  G A M M A  . BETA-CAMHA 
C O O R O I  NATES ( M i % O  R/HS) ( Y I L L I  R/HE) 

S14.a  E 6.0  
514.0 E 7 0 0  
2 1 4 . 0  E 8.C 
S I 4 . C  E 9 0 0  
S14.0 E L G O O  
S14.C E 1 l . O  
Si4.3 E 1 2 . C  
S14.D E13.0 
S14.O E14.C 
S 1 4 . 3  E 1 5 . O  
S14.S E t 6 . L  
S 1 4 . 2  €1706 
S1S.C E i 8 . O  
S 1 4 . J  E 1 9 . 0  
S 1 4 . 3  E 1 3 . 3  
214-0 € 2 2 . 3  
S15.J E i o C  

S1503 E 1 - C  
515.3 E 2 . ;  
215.0 E 3.0 
s15.0 E 4.C 
515.5 E 5.G 
S i 5 . C  E 6.2 
5 1 5 0 3  E 7. C 
515.3 E 8 0 5  
S I 5 . 0  E 9.E 
s15.3 E1S.G 
S15.2 E l l .  i; 
S15.0  E12.C. 
S15.C E l 3 . C  
s150.3 € 1 4 . 0  
Sl5.0 E15.0 
S15.0 E l E o  C 
S l S e t  E l 7 0 0  
515. J €18. 3 
S15.J  El9 .C 
515.3 E 2 G . O  
S 1 € . 3  E 0 . 0  
S16.3 E 1.0 
S16.0 E 2.E 

3 . io  
16.00 

e G 2  
. 05  
.02  

-01 
0 3  

0 91 
o C 2  
. 0 3  . 13 
0 2 3  
o C 3  
0 0 5  

b 3 3  

.03* 
MISSING 

0 3 6  
.c12 
0 33 . 24 
e o 1  

0 3 2  
e G 3  
. 0 2  
0 0 3  

C3 
. 0 2  

0 3 2  
0 0 3  
0 0 2  
o a 3  
.c3 

0 3  
*Oh 
m C 2  
.[i3 
e 8 0  
0 3 2  
m Q 2  
.01 

. a 2  
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TABLE H3-4. (Continued) 

G2I 0 CAHMA . BETA-GAYMA 
COORDINATES ( M I C f O  R/HR) (!lILtI R/HR)  

S l 6 o J  E 3 . 0  
S l 6 o J  E 4.5 
S16.3 E 5 0 :  
S l E o S  E 6.11 
S16.0 E 7.i. 
SlEoJ  E 80C 
S l E o D  E 4.0 
S16-3  E l C o r ?  
516.3 Ell. 6 
S l 6 o J  E12.@ 
5160.3 E l 3 0 0  
516.0 € 1 4 0 :  
516.5 E15.C 
S i 6 0 ?  E l 6 o G  
S16.5 E17.C 
S l 6 o @  €18. G 
S16.5 E13.3 
S l6 .2  E2i.C 
S17.2 E d o t  
517.3 E 1 . C  
S17 . t  E 2 0 3  
S17.3 E 3 0 :  
s17.0 E 4 . 0  
S i l o 3  E 5-3 
S17.3 E 6.C 
517.3 E 7 .0  
517.0 E 8.C. 
S l 7 . j  E 9.1 
S17o5 El C. G 
S l 7 0 3  E11.C 
s17.0 €12.6 
S17.3 E 1 3 . C  
Si7oir E l k . ?  
S1700  E l 5 . t  
517.0 €16.9 

€ 1 7 0  3 
5 1 7 0 . 3  E 1 8 . C  
51705 E l 9 . G  
s17.0 E Z O O C  
S l B o i I  E 9 . 0  

33 
0 91 
0 G4 
.123 

33 
0g3 
0 0 2  
0 0 3  
0 0 3  
0 0 2  
0g3 
0 22  
0t2 
0g3 
0 0 2  
0 34 
.52 
e C 6  
0 c 2  
0 31 
0 0 3  
0 0 3  
. 0 2  
0 01 
* 0 2  
0 0 3  
O C Z  

0g2 
0 t 2  
0 5 3  
0 0 3  
0 c3 
0 0 2  
003 
.G4 
0 03 
0 113 
052 
0116 
0 0 2  
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TABLE H3-4. (Continued) 

GkID G A f l M A  . W T A - C A Y f l A  
COOROINATES ( H I C R O  R/HR) ( N L L I  R/HR) 

S 1 8 0 0  E 1.0 
S1d.G E 2.O 
S l 8 o G  E 3.0 
Sl8.S E 4 0 0  
S 1 8 0 0  E 5.G 
S1800 E € o G  

S 1 8 0 0  E 7.1) 
Sl8.3 E 8 o G  
S18.a E 9 0 %  
S13.O E1lj.G 
Sl8oC E 1 1 . C  
S18.C E I Z o C  
S18.0 E 1 3 . C  
S18 .3  E I 4 o G  
S l 8 . J  €1506 
S 1 8 . 0  E16.L 
S1e.J E i 7 . C  
5 1 8 . 3  E l 8 0 0  
SldoTJ E19.C. 
Sl8oC E 2 3 o  0 
5 1 9 . 3  E G o C  

51905 E 1 . 0  
s 1 9 . 0  E 20 ' :  
Sl9oG E 3 . c  
S l 9 . 0  E 4 0 5  
s19.3 E 5 0 0  
S19 .0  E 6 . 6  
S19.G E 7.0 
s 1 9 . 0  E 8.C 
s19*0 E 9.a 
S1900 E l O o G  

S 1 9 0 0  € 1 2 0 0  
S19.t € 1 3 0 4  
S19 .0  E l 4 0 0  
S19.C L i 5 . 0  
S19 .0  El6oC 
S19.J EI7.C 
S 1 9 0 3  E l 8 0 0  
s190, €190; 

si9.0 ~ 1 i . e  

0 0 3  
002 
0 03 
002 
o G 2  
o G 2  
0 c3 . Dl 
0 03 
0 0 3  
0 0 2  
o G 1  

0 3  
o G 3  
0 0 2  
o G 2  
084 
003 
o G 4  
0 0 4  
.33 
0 54 
0 0 3  
0 0 3  
0 G3 
o c 3  . 

0 0 3  
0 0 2  
023 
0 0 3  
0 0 2  
0G2 
0 0 3  
o t 3  
o i l 4  
053 
0 0 2  
b 32 
0 04 
0 04 
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TABLE H3-4. (Continued) 

CRIO C P f l H A  BETA-CA Y Y A  
C O O R O I  NATES ( M I C R O  R / H ? I  . ( H I L L 1  R'/HF) 

S19.0 E2iro .3  
S20 .0  E D o 0  
S2Ci.O E 1 . C  
s z o . 0  E 2.u 
S20.G E 3.C 
s20.3 E 4 . c  
s20.a E 5.0 
S 2 0 . 8  E 6.5 
S2O.J E 7.5 
S20.0  E 8.G 
S2d.o E 9.0 
s20.e E I O . O  
S2G.O E 1 l o . j  
s20.3 E 1 2 . L  
523.0 €13.0 
S2G.3 €14.: 
S20.3 E l 5 0 0  
S2J.3 €1602 
szo.3 E l 7 . l i  
S2G.3 E i 9 . C  

S2O.J € 2 0 . 0  
s21.a E ;.c 
S21.J E 1 0 0  
S21.0 E 203 
S 2 1 . J  E 3. c 
S21.0  E 4.C 
52103 E 5 0 ;  
52100 E 6 0 ;  
s 2 1 ~ 0  E 7 . 2  
SE1.G E 8.; 
S21.0 E 9.0 
SZ1.0 E 1 O . C  
s21.0 E I 1 . L  
sz1.0 c12.c 
S21.3 E 1 3 . E  
S 2 i . J  € 1 4 . 0  
s 2 1 . 3  € 1 5 . 3  
521.3 E l € . @  
S21 .J  E l 7 . S  

sza.~ ~ i g . ~  

0 0 4  
oR3 
0 0 3  
053  
rO2  
0 6 3  
0 &4 
0 0 3  
0 25 
oG3 
. c 3  
. c 2  
o G 2  
o G 2  
0 6 2  
0 0 2  
. c 3  
0 c 4  
0 0 4  
0 0 3  
0 54 
012 
0 1 2  
o i l  
0 3 8  
o C 8  
015 
0 1 0  
0 12  
0 22 
.C9 
.c3 
0.36 
0 6 3  
0 11 
0 6 9  
0 6 8  . 10 
o G 8  

010 
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TABLE H3-4. (Continued) 

~ ~ 

G i i I O  GAMMA BE TP - GA H H E  
COORDINATES ( M I C R O  W H D . 1  I ( Y I i L X  R*/HR) 

321.3 E18..0 12.c.o 11 

521mO EESmC, 15.113 m13 
SZ1.0 E2Cm6 13e:U *16 
S22.0 E G * u  25. C 3 04 
S22 .0  E 1.9 2 t e C 0  0 4  
s22.3 E 2.c 21. S 0 0 0 4  
S22.0 E 3.6 16. C 0 06 
s22.0 € 4.c 26, C 0 a 0 2  
s22.c E 5.G 1 6 .  I! 0 . 05 
S22.3 E € m C  14mC 0 e02 
S22.3 E 7 .0  1 6 e G 0  a 0 2  
S22mC E 8 . 0  4G.50 .12 
S22.0  E 9.2 12 .co  . 0 2  
S22.C E 1 3 . C  2 5 . t c  34 
522.3 E l 1 . C  1 2 . t O  . 34 
S22.0 E12r0 1 2 . C O  010 
S22.L E13.C 1 3 . i C  99 
52203 E l 4 0 0  15.i3 29 
522.3 E L 5 . t  l E . C 3  11 
S 2 2 . j  E16mC 1 4 e C O  a 0 8  
S22.G E 1 7 . 2  : 5 .  t 0 96 
S22.1i  E 1 8 . i  16.1 3 e14 
5 2 2 . 8  E l 9 . 3  16.CO 10 
s22.2 E23.6 1 7 m C i )  m12 
S22.J EZG.6  i Z m O 3  I S  
S23.2 E 2 . 0  24 . iO a 5 3  
523.9 € 1 . C  t i .  2 0  .18 
523m8 E 2 . t  2 C . C J  36 
S23.C E 3.5 20.50 0 0 7  
S23.J E 5 . i  16.CO .1j6 
S23.0 E 9.0 6 .  J O  04 
523.3 E11.G 14. I 0  0 0 6  
S23.0 E I 2 m i  13.03 08 
SL3.C E13 . t  15. c 0 10 
S23.2 €14.G 17.50 a 0 9  
S23.3 €15.0 16. ‘I a 0 12 
S23.0 €16.; 14. E 0 11 
S23.2 E l 7 . C  14.2 0 m i l  
S Z 3 . 3  E l 8 . C  15.i3 57 

S21.a E 1 9 . 3  14.20 f19 
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TABLE H3-4. (Continued) 

G R I D  GAHHA . BETA-GAHNA 
COOROINATES tttICt?O R/HK) ttlILLI R/Hi l )  

S23.B €19.-0 11.r 3 . 12 
523.5 E2C.O 2 5 . 0 0  1 3  
523.5 E Z C . 6  17. Z 0 013 
S 2 4 . 3  E 0.C 16. 3 0 0g9 
S24.u" E 1 . C  12.Lil 0 0 8  
524.0 E 2 . 0  12 .50  m06 
S24.0 E 3.C 1 J o t O  0 0 7  
S 2 4 . 3  E 9. 5 1 2 . 5 0  004 
S24.1 E l S . 3  14.t'O 0 ? 8  
S24.3 € 1 1 0 2  22.c 0 a 0 6  
S Z S . 3  E12.C 15050 012 
524.3 E l 3 0 0  1s. 0 0 010 
S24.9 E14.C 1 4 m . C O  . 11 
524.3 E I 5 . C  13miO 006  
5 2 4 . 3  E16.L  1 4 o C O  0118 
S24.3 E i 7 . C  i t . c 3  0 0 7  
S24.J E l 8 0 0  16. C 0 0 5 8  
S24.3 €1903 12. :r, . ;-6 
S 2 4 . 0  E2O.C. 2 6 o E O  . J9 
S 2 4 0 2  € 2 0 0 6  2 3 o C O  .t19 
S25.3 E G o 0  1 5 . 9 0  0 0 9  
S25.C E I O L  l & . C 3  012 
S 2 5 . 3  E 2 . t  16.t3 0 1 6  
S25.0 E 3.0 1 3 0 i G  036 
S25.3 E k . 2  l L C 0  0 2 8  
S25.3 E 9.2 12.co . 8 4  
S25.5 E 1 I . C  14. 6 0 . 04 
SZ5.U €12.0 1 6 m G O  0 0 9  
S25.0 E 1 3 . C  12.;  0 j6 
525.J El40 a 1 8 .  i4 0 . 09 
S25.O E15.1: 1 5 .  c 0 0 0 5  

S25.0 €1 7.@ 14.CO 0 0 6  
S25 .9  €1800 1 8 m L ' O  a 08 
S25.3 El9.G 19.: 0 0 0 6  
SZ5 .0  E2J.O 15aCD 0 0 8  
S25.G €23.7 3 5 o G O  012 
S26.C E 3.0 1 Z . C  3 a 12 
S26.3 E 1.C 14. J 0 010 
526.0 E 2 . 0  7 m C O  . 10 

S25.0 E16.C 15. ii t .oa  
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TABLE H3-4. (Continued) 

69.13 GAflHA . a ~ i a - c q t w  
COORDINATES (MICRO R / H F , ) .  ( M I L L 1  R/HR) 

S26.0 E 3 a . 0  9 o P o  0 1 6  
S 2 6 0 0  E 4.5 19.0 9 0c8 
5 2 6 0 0  E 5.C 1 s o c o  0 1 0  
S26.0 E 6 e C  8 . 5 0  0 1 2  
S26oO E 7 0 0  1 1 m C O  0 G5 
S t 6 . C  E 8 0 0  8 a C O  a 03 
S2605 E 9.2 3 0 o G O  2 . 0 0  
S26 .0  EL2.C 1 6 a C O  0 0 8  
S t 6 . 3  € 1 3 0 0  1 6 0  2 0 09 
S26.C E14.C’ 1 6 a G O  06 
5 2 6 . 3  E l 5 . G  22mCO - 5 5  
S26 .3  E 1 6 m C  1 6 m O t  a 1 0  
S 2 6 0 0  El7.G 25.2 0 a l l  
5 2 6 . 3  E18 .3  10. i 0 0 07  
S26.0 E i 9 o C  1 5 0 3 0  a 0 9  
S26 .J  E2i3.0 2 i a i 2  a 05 
S26.3 E 2 G . 7  15.32 a 12 
527.3 E 3 . 3  16.50 0 1 2  
S27.J E l o b  B O G 0  0 1 2  
527.0 E 2.0 90:o 0f5 
S27.3 E 3 . 6  1 i a C O  034 
527.3  E b o b  1:. 5 0 a 0 8  
S27 .3  E 5.c 16.: I) 0 37 
S27.0 E 6.0 14.3 0 0 a 8  
S2700  E 7.0 1 O m C G  006 
527.J E 8 0 9  140 2 0 04 
S27.2 E 9.0 1 2 a i r O  0 26 
5 2 7 0 0  E1O.G 7mL3 a 0 6  
S27.D E I 1 . C  16aC3 a 1 2  
s27.5 E l l m C  1 2 0 0 0  37  
S 2 7 0 3  E t Z a ?  1 C O T O  a 9 5  
22703  €13.0 I l O C O  a 09 
527.4 E14.t 12.c 0 0 07 
S 2 7 e O  E14.S 1 2 . 0 0  0 07 
S27 .2  E15.C i 4 o : o  0 06 
S27oJ E I 6 o i  1 1 0  c 0 0 G 8  
S27.0 €1705 1 2 m t 3  009 
S27.3 E1S.C C a t 0  0 84 
S27.3 E l 9 0 0  1 5 m C J  0 06 
S27mG E 2 j . C  14.65 o G 8  



H3-76 

T B L E  H3-4. (Continued) 

G R I D  G A f l M A  . 6ETA-GAqMA 
C O O R D I  NATES ( M I C R O  R/HR) (YXILI R/HR) 

S27.0 €20.7 
S28 .0  E O m G  
528.0 E 1 . G  
S28.3 E 2.0 
S28.0 E 3.G 
S28.3 E 4.5 
S Z 8 . 0  E 5.G 
S28.0  E 6.C 
528.3 E 7.C 
S28.G E 8 m C  
S28.3 E 9.0 
S28 .0  E 1 J . C  
s2a.a E i i m G  
S28.3  E 1 2 . G  
528.0 E i 3 . i  
5 2 8 . 5  E l 4 . t  
S28.G E 1 5 . C  
528.3 €16.6 
5 2 8 . ;  E l 7 . C  
S28.5 E 1 E . f  
528.0 E 1 9 . i  
S 2 6 . 9  E22.C 
S28 . i  E2G.7 
S29.3 E S B :  
S25.3 E 1 .9  
529.5 E 2.0 
S29.3 E 3 . 0  
S29.0 E 4 m C  
S29.J E 5 . b  
S29.5 E 6.0 
S29.0 E 7mC 
529.G E 8.0 
S29.0 E 9.B 
S29 .0  E1O.C 
529.3 €11.0 
SZ9.G E 1 2 . 2  
S29.2 €13.0 
S29.3 E14.G 
S29.C E l 5 . L  
S29 .0  El€.? 
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P 

TABLE H3-4. (Continued) 

S29.0 E l7 . t :  
S29.3 E 1 8 . C  
S29.U E19.0 
S29.J €19.5 
s29.u E2C.C 
S29.3 E2G.7 
s30.0 E 0.0 
s30.3 E 1.5 
S33.9 E 2.C 
S3O.G E 3.L. 
S30.0 E 4.t 
s30.0 E 5 . c  
S3O.i E 6.L 
530.2 E 7.c 
533.9 E 6.C 
536.3 E 9.1 
S 3 J . j  E I L . C  

S30.3 E i 2 . t  
2311.6 €1302 
530.5 € 1 4 . ~  

530.3 EI1.b 

S30.0 i i 5 . O  
S30.J E16 .L  
S3U.O El7.C 
S30.J E l 8 . G  
S30.3 E l 9 . 0  
530.3 E 2 i . O  
S3G.J E 2 0 . 7  
S31 .D  E 0 . 5  
S31.S E 1 . G  
531.0 E 2 . f  
531.0 E 3 . t  
531.5 E 4.6 
S31.9 E 5.0 
S31 .0  E 6.0  
S31.0 E 7.C 
S31.G E 9 . c  
s31.0 E 9.c 
S31.3 E 1 J . U  
531.3 E 1 l . G  

16. G C .c7 
14. c 0 10 
12.:0 . c 5  
1 8 O C O  26 
1 2 . i 3  12 
140 0 0 a 0 6  
15.co ; 6  

9.c 0 c4 
1O.LD 10 
1 O . D O  a07 
15.CO a12 
ie*c;o C6 
22.GO 56 
E 2 . C i l  12 
2 C . L O  a 0 6  
14.c G .08 
12.:5 a 0 5  
1 b . f J  G6 
15.20 :!I 
16.,0 a C 8  
lb.: 0 e G 8  
12.20 0 29 
12.30 a 0 6  
14.20 10 
12.90 10 
1 3 m C O  5 8  
14.iO - 3 0  
2c.co  .G9 
14.10 12 
13.23 . 11 
i 7 . : 0  13 
1 5 . c 3  9 5  
1 4 m Z O  a C 6  
16.5 9 14 
14. C 0 . 20 
1 8 a t 0  . 12 
1 5 a C O  12 
1 G m C O  0 06 
12.c’I) 13 
1G. c 0 -09 
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TABLE H3-4. (Continued) 

G R I D  G A M M A  BETL-GA.?lHA 
COORDINATES (PIICRO R/H?) ( M I L L 1  R/HX) 

S31.0 E120.Ii 
531 .0  f13.C 
S31.9 E l 4 . O  
531.3 E 1 5 . C  
S31.C E16.G 
S31aO EI7.C 
S 3 1 . 3  E l 8 0 0  
531.6 €19.0 
S31.0 E2C.C 
S31.0 E 2 0 . 8  
s 3 2 . 0  E 0.i 
S32.3 E l o @  

s32.3 E 2.c 
S32 .0  E 3 . 0  
S32.J E 4 . L  
S32.0 E 5 . 5  
S32.0 E 6 0 ;  
532.1 E 70  3 
532.0 E 8.0 
532.3 E 9.G 
S32. f  E 1 O . C  
S32.3 E 1 I . C  
532 .?  E l 2 . L  
532.0 €13.3 
532.3 E i 4 . t  
S32.0 E l 5 . G  
S32.2  E l 6 . i  
S32.3 E17.C 
S32.0 €18.6 
S32.0 €19.0 
S32 .3  E 2 J a O  
S32.J EZC.8  
S33.2  E C a C  

S33aO E l o @  
S33ai E 2 . 2  
S33.0 E 3 . 0 -  
S33.2 E 4.0 
S33.b E 5.G 
S 3 t a 3  E 6 . 2  
S33aG E 7.C 

a 15  
0 16 
a 1 7  
012 
012 
0 19 
009 
a I1 
a 12 
a 1 2  
0 0 8  
a 14 
0 0 7  
0 59 
0g8 
0 0 7  
010 
a 11 
0 12 
a 2 9  
0c.7 
0 c 5  
a 17 
0 11 
.16 
0 17 
0 10 
0 13 
a 1 0  
010 
a i G  

0 13 
0 1 4  
0 06 
a C7 
a $ 7  
a 1 2  
026 
a U5 
0 G5 



TABLE H3-4. (Continued) 

i 

:> 

CKIO GAMMA BE f A -Gk H M A  
COORDINATES (PlICFiO R/H2) . ( M I L L 1  R/Hi l )  

S33.5 E 8.0 12mt0 a18 
S 3 3 . 3  E 9.0 l Z m 0 0  a 17 
S33.5 El3.G 1 3 a ; O  a 9 8  
S33aU E1tl.D 21.2 0 a 1 0  
533 .9  E12.3 1 5 . 0 0  mu5 
S33.3 El3mO i s m  0 0 G7 
S33.J €14.5 16.0 0 a C9 
533.3 E15.G 9 m f Q  m05 
S 3 3 a I  E16.C 16- D 0 . 0 7  
S33 .3  El7mC i 7 o C O  m116 
S33.G E 1 8 m D  5 .20  0113 
S 3 3 . 3  E 1 9 . G  l I a C 0  95 
S33 .3  E19.0 11mGO . c5  
S33mQ E2D.O 16.CU a 0 8  
533.6 EZU.8 14.L.0 a 1 3  
S34.i E ; a 0  m C 6  M?*& e C 6  
S34 .3  E I m C  a 0 8  Mi? a 0 8  
S 3 4 . t  E Z m C  m C 7  M i  m09 
5 3 4 . 3  E 3.6 e C 7  MI? mf16 
S 3 4 . 3  E 4.2 a 2 6  MF. .c7 
S34.C E 5 m G  m S 8  flh. 1 4  
S34mt E 7 m C  m 1 6  H k  a 14 
~ 3 4 . 8  E a.c a 1 4  MZ 15 
S34mO E 9.C 11. c 3 20 
S34aO E1U.C 9 m C O  .22 
S 3 4 . 5  E l l a 0  8 a C O  a i 6  
5 3 4 . 3  E12m; i S m E 0  a 0 5  
5 3 4 . 3  E 1 3 r G  1 2 . c o  0 0 6  
S34a.3 EI4mG 14.13 m C 6  
5 3 4 . 0  E15m3 llaE.0 . 12 
534.0 E1E.O 1 5 o C O  m i G  

S34m 3 E17mO 15.CO 11 
S34.J E i 8 m S  20.13 a 1 2  
S 3 4 a O  E14mC 1 5 m C O  14 
S34mO E 2 0 a O  14. C 0 . 12 
534.0 E2ljm8 1 c i . c o  16 
S35.U E m C 6  M R  G7 
535.3 E i m t  o C 6  HR . 07  
S35mG E 2.L m C 5  HR m G 6  
S35mJ E 3 . 6  e J 6  FIT aa 

_ _  
**If gamma i s  labeled MR,  gamma i s  measured i n  milli R / h r .  
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TABLE H3-4. (Continued) 

G R I D  GAMMA BETP-CAM% 
COORDINATES ( H I C K 0  R/HXI) . (MILLX R/H?)  

~~~~ 

S35.0 E 4 0 &  m a ?  HR**  a 0 7  
S35mO E 5 m C  m C 6  t l R  a 0 3  
S35.0 E 6.0 a 1 0  Mi;, 29 
S35mC E 6.0 m i 5  HR 12 
S35mS E 7 . 6  mCS HR m08 
S35mO E 8 m C  0 3 7  PlR 005 
S35mJ E 9.0 o C 8  ME. m C 8  
S35m3 E10mO m Z 9  Hri a 0 8  
S35mJ E t l m G  m C 6  HR a 0 7  
535 .0  E i 2 m S  12-00 10 
S35.3 E 1 3 . C  i2.50 a 9 6  
S35.0  E l b m C  l l m C 3  0 0 7  
S35mG E15mG i 2 m 2 O  m C 9  
535.0 E16.C 1 O m O O  009 
535.5 € 1 7 0 0  1 2 m L O  036 
S35.t  E i ' 3 . L  l b m 9 0  16 
S35.2 E21m5 12.c.o 18 
S35mL E2C.0 1 4 m G O  1 2  
S36mO E O m C  .c'7 H5 0 04 
S36.0 E 1 m C  m C 8  MI? 0 0 8  
S36.9 E Z m L  m C 8  H;L 57 
S36mO E 3 . 3  m:d M'. .10 
S3bmil E 4 m L  m O 7  fl? a 3 6  
536.0 E 5 o L  m C 8  M q  a t 9  
S36m6 E 6.0 m D 7  MR 0 9  
S36m3 E 7.G m L 8  Y R  i9  
S36mO E 8 . 0  m 0 6  Wq 0 8  
S36mO E 9.0 m r 3 5  M R  - 0 7  
S36mJ E l O m C  m C 7  u? 07 
S36mJ E l l a 6  m L 7  M <  C7 
S36.3 E12.0 1 1 m 5 0  0 0 8  
S36mO El3mC 12mC0 a 0 8  
S36mO E14m0 14.53 22 
536.3 E15.C 11.: 0 a 2 0  
S36mS E16.G 1 2 m C O  a 1 8  
536.0 E17mC 16- 0 3 a 1 4  
S36mG E18mG B m C O  12 
S36.i) El9m; 14. C 0 11 
S36m 1 €2 3 0  C. 1 1 m C . O  14 
S36.G EZCm8 1 4 . C 3  .lo 
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TABLE H3-4. (Continued) 

GRID CAHflA . BETA-GAHYk 
COORDINATES ( M I C R O  W H R )  (MILL1 R/HK)  

S37mil E O m 0  020 flFivq 0 1 8  
S37mO E I O U  0 2 5  flit 0 20 
S37mJ E 200 el0 fl3 012 
S3700 E 3 m C  a 1 6  fl i i  a16 
S37m3 E 4.0 016 MR 0 18 
S37oO E 5 m C  012 flR 0 13 
S37mO E 6.0 0 1 3  flR 14  
S3703 E 7 o G  m i 4  flR m12 
S37mS E 8 m C  0 1 8  fliz 16 
S37oR E 9.0 m i 4  f l R  1 2  
537.3 E l O o G  014  HI? 1 4  
S37m~G E I 1 . O  011 fli? a 1 2  
S37.0  €12.0 1 2 m t O  a 0 6  
S37mJ E13oG 1 4 m i O  a 0 8  
537.3 E l b a t  1 5 0 ;  0 1 0  
S37m5 E15mEt 160 C 0 10 
S37.3 E l & o C  15mSG m @ 7  
S37.2 E17mC 1 J m  :G a 0 8  
S37mJ El8mG 1 C . t O  0 11 
S37mO E i 9 . 0  i1.C 0 m55 
S 3 7 0 0  E25mP 12miO m10 
S 3 7 . 0  E 2 E . 9  1 4 m  C 0 66 
S38mO E dm0 m 1 - 3  HFi .:El 
5 3 8 0 3  E 1.0 D G 9  flq m16 
S38mO E 2.0 o C 9  MR a 1 4  
538.5 E 3 m C  a t 7  HR 09 
S 3 8 . 0  E 4.0 m C 6  f lR m C 8  
S 3 8 . 0  E 5.0 m G 7  MR m38 
S 3 d . t  E 6.0 all flR a113 
S38.3 E 7 o b  m G 7  fl2 10 
S38mO E 8 m C  mC7 MR a 0 8  
S3dm0 E 9.0 mC7 MR a 0 8  
S3dmU ElOmO 007 fli? a10 
S38.0 E11m0 m C 8  flF 0 8  
S38.3 € 1 2 4 0  1 G m f O  0 7  
S38.0 E 1 3 . 3  1 2 .  G 0 m n a  
S 3 0 . 0  E14mO 13.C 0 a 1 2  
S38mO El5mG 1 4 . 6 0  a 1 2  
S38 .3  E l 6 m C  13060 10 
S38.U El700 13.LC m07 

i 
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i TABLE €33-4. (Continued) 

G R I D  CAHHA . BETL-GAMHA 
COOROINATES ( t I I C R 0  R/'iikI ( H I L L 1  R/HR) 

5 3 8 0 0  El80-0 
S 3 6 0 0  E10.9 
S 3 8 0 0  E i 9 . i  
S 3 8 0 0  EZOoG 
538.0 €21109 
53900 E 0 .0  

S3903 E 2 . 6  
S39.0 E 3 0 0  
S39oC E 400 
53903 E 5 0 0  
s39.0 E 6 0 ;  
539.0 E 7.0 
S39.3 E 8.0 
S 3 9 . i  E 9 e ' J  
s35.3 E l C . 6  

539.2 E12.U 
5 3 9 . 5  E13mC 
S39.3 El402 
539.3 € 1 5 0 0  
S3903 E l 6 o G  
s39.0 € 1 7 r C  
S3900 El8.C. 
S39.G El900 
53903 E 2 0 . t  
53900 E2J.9 

S40mJ E 1 . G  
S4OeJ E 200 
S4GoO E 309 
S 4 0 e i  E 4.0 
s40.3 E 5 0 0  
S4000 E 6 o C  
S40.0 E 7 0 0  
540.3 E 8 0 6  
s40.J E 9 o G  
S4O.J E l O o t  
S4G.3 E l 1 . C  
S40eO E12.G 

s390[1 E 1.5 

s39.0 E 1 1 . C  

s40.0 E L O  

.i 2. e o 
i2.CO 
1 0 o i o  
1 6 . 0 0  
14. t 0 

0 @ 9  HR** 
010 HR 
009 MF! 
ef9 HR 
e C 9  MR 
0 2 0  YR 
0 ? 8  HI? 
0 C 8  flk 

0 2 5  ni? 
e G 8  Hri 
e C 9  MK 

b 2 0  H k  

1 4 o c o  
1 2 m C O  
i 1 0 C D  
is. 5 0 
I C m 2 0  

8 . 1 0  
13,GO 

8 o C O  
i l o p 1 0  

1 3 m C O  
* @ 2  M? 
0 0 3  MX 
0;3 HR 

O t 2 2  HR 
0 5 2  Mk 
0 2 8  HR 
o C 5  HF: 

.C4 n,F 
o c 5  MK 
0 3 9  ML. 

bo3 H% 

br7 fl!? 

170 c 0 

0 0 8  
0 08 
o I i 6  
006 

0 0 7  

0 10 
010 
14 
11 

0 1 0  
0 1 0  
0 22 
.a9 
0 12 
0 09 
e C 8  
oG7 
0 05 
0 11 
.12 
007  
010 
e l 3  
0 1 0  
0 09 
053 
05 

004 
0 07 
.G5 
0 04 
010 
0 0 8  
0 10 

0 0 7  
o G 6  
o t 9  

b 0 8  

.in 

.oa  
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TABLE H3-4. (Continued) 

Gar0 G A M M A  BE TA-GAMMA 
COORDINATES ( M I C R O  R/HR) . (MILL1 R/HS) 

S40.O E13.C 1 5 o c o  a l l  
S4C.J €14.-C 14.  G 0 011 
S4300 E15.C 16 .50  I 1  
S4G.d E l 6 o C  1 4 m L 9  e15 
S40.0 E l 7 0 0  1 2 m O C  012 
S4G.G E1a.C 14.CO 012 
S 4 0 . 3  E I 9 . C  1 6 . 0 0  . 09 
S 4 0 . 3  E 2 0 . Z  e . c 3  a C9 
S40 .0  € 2 0 0 9  1 Z m C D  m C 7  
S41.U E 0 . 0  .a8 Mi?** 0 8  
S4 l .O  E 1 0 0  m C 8  HR 07 
S41.0 E 2.0 010 r lR  a 09 
S41.3 E 3 a C  m G 8  YFi 011 
S41.0 E 4.0 m G 9  M ?  a 0 7  
S41.0 E 5.6 0 0 6  H i i  0 8  
S 4 1 . 0  E 6.9 . I l l  MR . 31 
S41.6 E 7.c a 0 1  MR 04 
S41.3 E 6.L a C 2  MR 0 0 3  
S41.0 E 9.0 e C 2  M E  06 
S410.3 E13.G 0 0 1  M R  0 & 5  
S 4 1 . D  €1102 0 G l  HR 003 
5 4 1 . 1  E12.0 13 .00  . 11 
S41.C E l 3 . C  12 .co  0 1 2  
S41.3 E I 4 . t  1 7 . - 5  a 38 
S41.3 €150;  1 3 . 3 0  a 1 0  
S41.0 €16.0  1 2 . 0 0  0 1 0  
S4l.C € 1 7 . 6  15.C 0 0 11 
S41.0 E l  8 .0  1z.co 0 14 
S41.0 El9 .G  15 . iO 011 
S4loir E2f.O 12.00 14 
S41.0 € 2 0 0 9  1 4 m C O  012  
S42.0 E 0 .0  * C l  04 
S42.J E l o r )  0 C 1  Mi? a 0 3  
S42.0 E 2.C' 0131 HR a 0 4  
$ 4 2 0 0  E 3.G o C 1  MR a 0 3  
S42.0  E 4.0 a 0 1  M R  0 0 2  
S42.O E 5.0 .Cl HR 0 0 2  
S42.0 E 6.6 .Gl HR . 04 
542.0 E 7.0 s C 1  MR 0 0 5  
S42.0 E 8 o t  m G 1  HR . 03 
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TABLE H3-4. (Continued) i 

G R I D  CAHMA . BETA-GAMqA 
COOR CI NA TE S ( H I C R O  R/HR) (YILLI R/HR) 

S42.a E 90.0 a t 1  nu** 004 
S42.O €1000 001 nii 0 04 
S42.0 €1100 001 HR 0 0 3  
SQZ.0 €12.0 1 3 o t O  013 
S 4 2 . 0  EI3 .P 15. t 0 013 
542.0 €14.0 13.CD 012 
s42.0 E l  5.0 I G o C G  0 09 
S42.3 €16.: 1 G o C O  a 0 6  
S42.0 E17.G 12.co 0 14 
S42.0 El800 13.GO 0 11 
S Q Z o s  E l 9 o C  23.00 0 19 
SC2.J E 2 O . C  150 2 8 14 
S4200 E 2 C o 9  6 . b 3  010 

*Value deleted due to failure to meet q u a l i t y  assurance. 
**If gamma is labeled MR, gamma i s  measured in milli R/ 

hr. 



FIGURE H3-1. RESULTS IN mR/HR OF 1 CM BETA-GAMMA INSTRUMENTAL SURVEY OF THE AREA WEST OF THE 
CENTRAL DRAINAGE DITCH, INCLUDING THE R-10 AND SPOIL PILE 

(Background value w a s  0.06 mR/hr .) 
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FIGURE H3-3. RESULTS IN m’R/HR OF 1 CM BETA-GAMMA INSTRUMENTAL 
SURVEY OF THE NEW NAVAL WASTE AREA 

(Background Value was 0.06 mR/hr.) 
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FIGURE H3-4. RESULTS IN pR/HR, OF 1 M GAMMA INSTRUMENTAL 
SURVEY OF THE NEW NAVAL WASTE AREA 

(Background Value. w a s  13 VRjhr .  j 
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4 WEST 

p FIGURE H3-5. RESULTS IN mR/HR, OF 1 CM BETA-GAMMA INSTRUMENTAL 
SURVEY OF NORTHWEST QUADRANT 

(Background Value  w a s  0.06 mR/hr.) 

i 
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FIGURE H3-6. IEESULTS IN pR/HR OF 1 M  GAMMA INSTRUMENTAL 
SURVEY OF NORTHWEST QUADRANT 

(Background was 13 pR/hr.) 



r 

H3-91 

5 

z 

p 
r SOUTH 

FIGURE H3-7. RESULTS IN mR/HR OF 1 CM BETA-GAMMA INSTRUMENTAL 
SURVEY WEST OF THE CENTRAL DRAINAGE DITCH SOUTH 
OF BUILDING 409 

(Background value was 0.06 mR/hr.) 
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SOUTH 

FIGURE H3-8. RESULTS I N  pR/hr  of 1 M GAMMA INSTRUMENTAL 
SURVEY WEST OF THE CENTRAL DRAINAGE D I T C H  
SOUTH OF BUILDING 409 

- 1  

(Background value w a s  1 3  b R / h r . )  
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FIGURF: H3-11. RESULTS IN &/HR OF 1 CM BETA-GAMMA INSTRUMENTAL 
SURVEY OF SLURRY POND AREA IN THE SOUTHEAST QUADRANT 

(Background value was 0.06 mR/hr.) 
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FIGURE H3-12.  RESULTS IN pR/HR OF 1 M GAMMA INSTRUMENTAL SURVEY 
OF SLURRY POND IN THE SOUTHEAST QUADRANT 

( B a c k g r o u n d  value w a s  13 u R / h r . )  
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SOUTH 

FIGURE H3-13. RESULTS IN &[HR OF 1 CM BETA-GAMMA INSTRUMENTAL 
SURVEY OF CASTLE GARDEN ROAD IN THE SOUTHEAST 
QUADRANT 

(Background value was 0.06 a h . )  

F 
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FIGURE H3-14. RESULTS I N  pR/HR O F  1 M GAMMA INSTRUMENTAL SURVEY 
OF CASTLE GARDEN ROAD I N  THE SOUTHEAST QUADRANT 

(Background v a l u e  w a s  13 pR/hr.) 
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TABLE El-5. RESULTS OF WIDE BETA ANALYSES OF SURFACE 
SOIL  SAMPLES I N  THE NORTHWEST QUADRANT 

G3ID DPM/G 
COORDINATES BETA ALPHA 

TIMES BACKGROUND 
BETA ALPHA 

w2 5.2 
W26. G 
w 9.: 
WlC. i. 
H?.I .C 
w12.c; 
W13. f 
W14. G 
wi 5. c 

H I 7 0  i 
wig. D 
w2o.c 
w21.t 
w22. : 
w2 3. c 
w i . c  
w 3.; 
w 5 . :  
w 7 . 2  
w 8.: 
w12.5 
w1z.  i 
w i 2 .  i 
W13.C; 
W14. C 
W15. Z 
W1b.t 
H 1 7 . L  
Y19. c 
W22.G 
w2i. i 
w22. L 
w 1.: 
w 3.: 
w 5 . :  
w 6 .6  
w 7.G 
w 8 . "  
w15. c 
H 1 1 .  c 
w12. c 
W13. P 

w16. c 

9. 26 
17.57 
19. 71 
15.CO 
13.54 
9.72 

12.65 
i d .  64 
1 8 - 5 3  
10.21 
1 s .  53 
10.63 
iz. z z  

1:. 79 
14.19 
11. L9 
15. : 3  
11. C6 
12. 16 
1%. 72 
I J o G 3  
1 4 . 3 1  
13.10 
11.64 
13.35 
14 .53  
13.00 
11 .35  
11.93 
13.23 
1 3 . 7 5  
9.13 

15.48 
12. 48 
11.94 
1G. 55 

l a .  27 

& b e 4  
16. 1 3  
1 2 .  c7 
1 7 . 7 6  
9. 32 
8. €3 

D.95 
3 .33  
6 .60  
z . 8 3  
1.23 
0.77 
1. 41 
d o 5 8  
t 63 
C.9G 
2.19 
t o 5 1  
1. 24 
1 - 1 7  
3.62 
z . 8 6  
L . 2 2  
i d  93 
i . 8 8  
i. 09 
c . 9 3  

1.65 
2.53 
1.27 
Go53 
3.89 
2.25 
0.75 
6.95 
G o 6 2  
G.84 
0.07  
1.19 
1. 52 
0.62  
1.75 
5.57 
2.RG 
0.24 

l G . 3 3  
3 . 4 2  
G.25 

1.58 

O* 
0 
0 
0 
0 
0 
0 
0 
0 
0 
G 
0 
0 
1 
0 
0 
0 
0 
@ 
0 
0 
0 
0 
0 
il 
0 
G 
0 
D 
0 
0 
0 
9 
iJ 
0 
0 
0 
0 
G 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
G 
0 
t 
3 
0 
G 
1 
0 
0 
a 
t 
0 
0 
0 
0 
G 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
1 
0 
3 
0 
c 

N 3 . 3  nl4.C 1 0 . 7 8  0.91 0 0 
*O i n d i c a t e s  not  s i g n i f i c a n t l y  different from background. 
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i 

TABLE H3-5. (Continued) 

I 

G R I D  
COORDINATES 

DPM/G 
BETA ALPHA 

T I M E S  BACKGROUND 
BETA ALPHA 

I 
I 

0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
1 
1 
0 
0 
1 
0 
G 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
C 
0 
0 
0 
0 
0 
0 

O* 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
1 
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, 
0 
0 
0 
0 
0 

1. C G  0 



’7 TABLE H3-5. (Continued) 
?, 

G ? I O  DPM/G 
C O O R Z I N A T E S  BETA ALPHA 

TIMES BACKGROUND 
BETA ALPHA 

‘B 

1 5 . 6 7  
18.18 
13.49 
11.78 
1 2 . 4 7  
10.62 
15.92 
1 4 0  53 
1 3 0  65 
13 .  74  
12 .37  
12.98 
16.63 
1 3 . 3 5  
12 .19  
1 1 . 1 2  
ii.45 
21.44 
14.35 
19.46 
15. 75 
1 S m E 3  
1 2 . 3 7  
11.60 
1 0 . 6 3  
11. 71 
16.23 
15 .32  
1 5 0  53 
l i e  12 
12.;1 
1:. 53 
13.55 
12.66 
12.84 
1 3 . E 6  
1 1 . 7 2  
17mC3 
12.41 
9. 96 

13.C7 
11.4c 
17.35 
1 0 . € 1  

1.67 
0 . 6 0  
Go81 
i.43 
0 . 75 
1. 2G 
20 8 4  
2.07 
G.80 
1. 56 
1.62 
01 76 
i * G 9  
1. 27  
10 93 
1 .12  
3.81 
2. 40 
1.53 
0.47 
1. 6 1  
1.20 
2.40 
1.27 
1.15 
1.16 
1.45 
6.69 
0 .23  
1.5: 
0 0  88  
L o 9 7  
00G7 
1.4@ 
2 48 
2.75 
1.32 
2 .55  
1 .80  
9.64 
5 . 0 2  
Go93 
2.28 
1.49 

O* 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
G 
0 
0 
1 
z 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
3 
0 
0 
0 

0 -  
9 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
1 
0 
0 
1 
0 
L! 
1 
0 
1 
0 
t 
0 
0 
0 
0 
0 
0 
t 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
1 



TABLE H3-5. (Continued) 

H3-104 

i 

G i i I O  
C O O R C I N A T E S  

DPM/G 
BETA ALPHA 

TIMES BACKGROUND 
BETA ALPHA 

WZ 6. J 43.16 
w27.5 - 49-18 
H28. r, 16.63 
wz 5 .  G 9.51 
w33.1; 1 0 . 3 1  
H 3 1 .  L 11. c9 
w 1 . c  1 3 . 3 1  
w 3.3 14 .56  
W 4.2 11.52  
w 5.L 12.30 
W 6.u 8.27 
W 1 . 0  13. 90 
H 8.C 77.27  
WLG. r 13.50 
w 1 1 0  =. 15.38 
w12.c 13.49 
W 1 3 e  13.13 
b i l k .  c 8-17 
w15.2 10.92 
H i  6 .  S 10.19 
W17.i' 13 .79  
w13. Q 15.18 
w15.5 21. 36 
R19.5 15. i5 
W19.5 11.73 
w2:.c 15.14 
H21m C 11.59 
W 2 2 . i  13 .77  
W23. C 28 .53  
W26.0 113.29 
W 2 9 a  5 12.30 
k Z 9 . C  11.40 
w31. c 9.75 
w 2.; 1 3 0 2 3  
H 3.G 9.99 
w 4.C 15.76 
w 5.0 - 13.10 
W 6 . 2  14.65 
w 7.; 43.91 
w e.: li 94 
w 9.: 13.77 
W l i ; .  7 14.55 
W 1 1 . G  13. 41 

13 .71  
6.13 
2. G2 
La41 
1.36 
0.84 
0.19 
1.02  
5.35 
6 . 2 6  
5.36 
1.52 
3.20 
11.44 
G.94 
0 . 2 4  
i.15 
i.53 
1.GO 
1.55 
5 . 5 9  
6.29 
1.66 
2 . 8 1  
3 .  69 
1 . 2 4  
0.5f 
6 .90  
2.76 

2J.02 
0.82 
1 . 6 7  
.GO 

L a 7 1  
1 . 1 0  
0.34 
1. 23 
2. G9 
4 .71  
1.15 
5.61 
o a e o  

G.44 

I 4. 
I 2 
O *  i 
0 0 
0 0 
0 0 
0 0 
C I! 
0 0 
0 0 
0 0 
0 0 
2 1 
C 0 
0 G 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 ci 
I 0 
0 1 
0 0 
0 0 
0 0 
0 0 
1 1 
3 6 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 1 
I 1 
0 0 
0 0 
9 0 
0 C 



H3-105 

a 8 .i. 

TABLE H3-5. (Continued) 

G2iD 
C O O 2 C I N A T E S  

DPM/G 
BETA ALPHA 

TIMES BACKGROUND 
BETA ALPHA 

N 9.; W12.L. 13.24 I. 62 0" G 
N 9.3 W13.5 - 10.33 G o 4 1  C 0 '  
N 3 . 2  W14.C 160C5 G o 0 3  0 c 
N 9.3 W16.S 13.43 i. 0 5  0 0 
N 9.; W17.C 11. 59 1.37 0 I! 
N 9.3 W19.C; 9.52 6.84 0 0 
N 9.3 W2C.t 12.16 1.15 0 0 
N 9.3 W21.3 7.49 2.29 0 0 
N 4.3 W Z 2 . i  ie. 70 1. 23 0 0 
N 9.3 H23.C 340 60 3.59 1 1 
N 9.G W26.G l G o e 2  3.96 0 0 
N 9.2 W 2 9 . i  1 2 0  70 1. 29 0 0 
N 9 . 3  W29.C 12.20 1.22 0 0 
N 9.C b431.L 130 74 O.4G 0 0 
N15.G W 3.G 13.28 G o 2 4  0 0 
N 1 J . j  W 4.13 9.72 ;. 45 J 0 
N I L . ' !  N i l .  I 14. 55 15 0 0 
N1;.3 M 1 2 m b  1:. h 5  3.74 0 1 
N L 2 . j  W l 3 . :  14.66 o.as 0 G 
N1E.3 W14. 1 11. € 5  G o 5 6  0 0 
N i c e -  W i 5 . 2  15.',8 G o 6 3  0 0 

*O i nd i ca tes  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom background. 



113-106 

TABLE H3-6. mSlJLTS OF WIDE BETA ANALYSES OF SURFACE 
SOIL SAMPLES IN THE NORTHEAST QUADRANT 

G 2 I O  
C.0 OR31 NATES 

DPM/G 
B ETA ALPHA 

TIMES BACKGROUND 
BETA ALPHA 

N 1.3 E 1 . C -  16.41 1.25 O* 
N 1.6 E 2.C i9 .es  1.53 1 
N 1.3 E 3. ;  25.12 1.78 1 
N 1.0 E 4.C 400 11 6.46 I 
N 1.2 E 5.0 14.69 1.07 0 
N 1.3 E 6.G 16. 84 t . e 2  0 
N 1.0 El200 14.15 1.38 0 
N 1 . 3  €13.: 14. 45 1.34 0 
N 1.; E 1 4 . S  14.90 1.46 0 
N 1 . C  E l 6 . C  16.67 1.72 0 
N 1.; El701 18.67 1.38 1 
N 1.3 E I6 .E  15.19 1. 57 0 
N 1.2 €19.: 13.44 2 . 4 8  0 
N 1.3 E 2 t . G  17.66 1.94 0 
N 1.3 €21.6 i?. e 2  0.49 0 
N 1.3 € 2 2 0 ;  18.36 1.38 1 
N 1.; E23.L 2 2 . 5 1  2.86 I 
N 1 0 9  E 2 4 . c  130C2 1 0  2 9  1 
N 1013 E25.C 2u .49  2.48 1 
N 1.2 E27.C 15049 t .96 0 
N 1.2 E29.C 15.37 z.94 0 
N 1 . J  E3CI.S  15.56 3.62 0 
N 1.3 E ~ ~ o L  10.53 C.96 0 
N 1.3 E32.C 2 7. zo i. 6 0  1 
N 1 . J  E 3 3 . L  5C. 57 3.25 1 
N 1.3 E34.T 28.42 3.66 1 
N l o 3  E35.C 22. ii4 G.81 1 
N 100 E36.C 38.C3 .o[i 1 
N 1.3 € 3 7 0 2  l i r . 6 8  1.5G 0 
N 1.1 E3d.C 14.F-8 1046 0 
N 1 0 5  E39.C 16.75 9.77 0 
N 1 . G  E k C , ?  11.19 2.01 0 
N 2.3 E 1.2 i 3 .24  1.18 0 
N 2.3 E 1.5 12.89 2 . 0 6  0 
N 2.9 E 2.C 15.29 9 - 6 8  0 
N 2 . 2  E 2 . 6  1 7 e i 9  1.55 0 
N 2.3 E 3.1 31.43 4.21 1 
N 2.5 E 4.: 19.69 2.24 1 
N 2.3 E 5 . :  23.22 20 13 1 
N 2.5  E12.C 20.79 3.12 1 
N 2.5 E 1 3 . t  2 6 . i 6  3 . 3 i  1 
N 203 E l ' + * !  1 5 . 4 9  2.68 0 
N 2.5 €15.: 26.22 1.72 1 
N 2.3 E 1 S . L  14.47 1.56 0 
*O indicates  n o t  signficantly d i f fe ren t  f r o m  background. 

- j  

0 
0 
1 
2 
0 
1 
0 
C 
0 
1 
3 
0 
1 
1 
0 
0 
i 
0 
1 
0 
0 
I 
0 
1 
1 
1 
0 
0 
0 
3 
0 
1 
0 
1 
0 
0 
1 
1 
1 
1 
1 
1 
1 
0 - 
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TABLE H3-6. (Continued) 
J 

GRID 
G O O R C I N A T E S  

D PM/ G 
BETA ALPHA 

TIMES BACKGROUND 
BETA ALPHA 

i 

N 2.5 E 1 6 . C  130 2 6  1.62 O* G 
N 2.2 E l 7 0 0  21).21 1.22 1 0 
N 2.3  E1Y.C 2 50  96 5.67 I 2 
N 2.3 Ei9.C. 16.46 i .  72 0 1 
N 2.5 E2.j.D 22.77 1.91 1 1 
N 2 . 5  € 2 1 0 5  2 4 . 9 3  3.09 I 1 
hl 2.8 €22.5 140 33 l . i r1  0 0 
N 2.3 E23. t  1 5 . 1 1  2.Gl 0 1 
N 2.; E24.3  22.99 1.83 I 1 
N 2.2 E25.C 17.24 0.79 0 0 
N 2.; E 2 E . G  20.37 1.04 1 0 
N 2.5  €27. ;  17.38 1.01 0 0 
N 2 . 2  E 2 3 . ,  13.47 1. 42 3 0 
N 2.b E 2 4 o C  15.63 I. 8 2  0 1 
N 2.C E 3 3 . i  15 .61  I. 72 0 1 
N 2.G E3I.C id. 23 0.24 1 0 
N 2.C €32.; 230 71 1.37 0 3 
N 2.2 E330.2 15. i9 2.61 0 1 
N 2.3 E3k.C 2 0 . 3 1  2.18 1 0 
N 2.J E35.c 22.79 2 o b b  I 1 
N 2.5 € 3 6 . -  16-21 10 75 0 1 
N 2.2  E37.C 12.77 2 0  8 3  0 0 
N 2.2 E3e.5 0. 25 G.94 0 0 
N 2 . 2  E39 .5  8. 2 1  2.85  0 0 
rJ 2.2 E 4 J . C  12.43  2.22 0 0 
N 3 . 3  E 1.2 15.49 I. 73 0 1 
N 3 .2  E 2.C i 6 . z a  1.11 0 0 
N 3.0 E 3.C 19.59 i .  65 1 0 
lu 3.5 E 4.c 26.11 2.10 1 1 
N 3 . 3  E 5.0 9.56 ti.  8 1  0 0 
N 3.2 €12.1 15.76 2. 14 0 1 
N 3 . 3  E13.C 15.69 1.00 0 0 
N 3.u EI4.C 22. L1 2 . 3 5  I 1 
N 3.3  EISoC 12.30 1.27 C 0 
N 3 . 3  € 1 6 . 0  15.18 C.36 0 0 
N 3 . 6  E17. i  22.24 l . 2 8  I 0 
N 3.3 Eia.1: 15.98 4.73 0 0 
N 3.C E19.i 1 9 .  48 1. 31 0 0 
N 3.C E 2 2 . C  2 3 - 5 7  2 - 1 5  1 1 
N 3 . 3  E21.C 190 42 1.27 1 0 
N 3.1 E22.C 2 0 0 6 3  1.83 1 1 
N 3 . 1  E23.C 1 8 . i 4  3.06 0 1 
N 3. ;  € 2 6 . :  180rS2 2. 49 0 1 
N 3.2 €27.0 15.22 1.05 0 0 
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TABLE H3-6. (Continued) 

C3IO 
C O G R D I N A T E S  

DPM/G 
BETA ALPHA 

TIMES BACKGROUND 
BETA ALPHA 

N 3.0 €28.0 12.i6 0.43 O* 0 
N 305 €29-3 14-25 i. 73 C i 
N 3.9 E 3 3 . G  140 31 0 . 9 0  0 0 
N 3.3 E31.G 15.e9 5.48 0 0 
N 3.0 E32.C 1 4 . 7 b  3 . 5 4  0 0 
N 3.5 E 3 3 . i  20.91 1.13 I 0 
N 3.5 E 3 4 . 6  1 5 . 2 9  1.12 0 0 
N 3.0 E35.0 15.57 O.E3 G 0 
N 3.0 E36 .5  18.44 3.44 I 0 
N 3.; E 3 7 . C  16.36 2.Ci  0 1 
N 3.3 ~3a.t 1 0 . e s  L.49 0 0 
N 3 . 3  E 3 9 . 0  5.45 5.33 0 0 
N 3 . 3  E 4 C . C  11.62 1. 06 0 0 
N 4. ;  E 1 . f  11. 63 3 . 6 4  0 0 
N 4.1 E 2 .5  14.13 ;b 52 t 0 
N 4.2 E 4.C 140 6 3  1.01 0 0 
N 4.3 E 5 . 2  14. 23 t 25 D 0 
N 4 . 3  E i 2 . S  2b. 12 i. 51 1 0 
N 4 .3  €1.5.: 1E. 61 i e G 3  I c 
PI 4 . 3  E l € . S  14.39 G o 6 5  0 0 
N 4 . 3  Ei7.C. 14.;8 G o 6 5  0 0 
V 4 0 3  E1B.C 15.53 G O  0 0 
N 4.3 E13.C 23.27 1.37 1 0 
N 4 . 3  €21.3 15.69 15.82 0 0 
N 4.5 E22.C l*. 2 2  1.05 0 0 
N 4.J E23.C 10.78 1.24 0 0 
N 4.3 E24.C 16.28 3.96 0 0 
N 4 . 3  E25.2 170 47 1.73 0 1 
N 4 . 3  E26.C 13.48 1. G O  0 0 
N 4.3 E t 7 . C  11. 52 1.17 0 s 
N 4.; E29.C 9.7ci c.57 0 IJ 
N 4 . 3  E29.C 13.78 J. 65 t 0 
N 4.3 €32.0 1 5 . 4 3  L o 6 9  0 I 
N G.3 E31.C 10.65 0.23 0 0 
N 4 . 5  E32.C 19. 6 8  0 . 2 7  0 0 
N 4.0 E33.6  26.62 1.69 1 i 
N 4 . 3  €34.0 1 ~ .  67 1.90 0 1 
N 4.J E35.O 1 5 e b 7  5.88 0 0 
N 4 . 2  E36.0 11.66 0.79  0 0 
N 4.9 E37.i 12.68 1. 30 0 0 
N 4.5 E39 .C  8 .  6 5  0.27 0 0 
N 4.C E 3 9 . i  0. 14 G . 3 i  0 0 
N b o b  E 4 7 . 3  13 .70  2. 32 0 1 
N 5 . ;  E 1 5 . 2  13.10 s.57 0 0 
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TABLE H3-6. (Continued) 

t . i i 3  
COORDINATES 

DPM/G 
BETA ALPHA 

T I M E S  BACKGROUND 
BETA ALPHA 

15 .98  
15.49 
l i e  68 
1 S o G t  
16 .C4  
14.43 
23.76 
21.30 
13.CZ 
16.46  
17 .45  
11.65 
13 .05  
1 2 . 6 6  
17 .29  
15-14 
18.76  
1 1 . 2 9  
1 6 . 1 5  
15.29 
15. 10 
140 6G 
20.22 
13.50 
15. 54 
2 O a i 9  
1:. 59 
16.5i 
17.68 
I l a i 5  

.io . G O  
23 .21  
20.65 

5 0  
. L O  
. : c  . 3 0  

9.58 
12.26 
16.72  

9. e l  
12.29 
9-29 

2.34 
a G G  

2.35 
G.38 
1.22 
3.35 
1. 4 2  
2.60 
0.79 . 00 
I. 31 
2.83 
2 0  62 
i . 3 1  
1. C C  
0.45 . 0 0  
C.76 
3.37 
C065 
3.36 
5.70 
C. 56 
L a  74 
1.28 
1 . 7 5  
5.93 
3.22 
Go84 
C.24 . 33  
* G 6  

G.39 
3.13 

. o i l  

.oil 
0 3 0  
a Jlr 

2 . 3 6  
i . 5 6  
3 0  64 

a 0 0  
t . 3 5  
40 52 

O f  
0 
0 
0 
0 
0 
1 
1 
1 
0 
0 
0 
C 
0 
G 
1 
1 
0 
0 
0 
0 
C 
1 
0 
0 
1 
0 
G 
3 
3 
0 
r3 
1 
1 
0 
0 
0 
0 
0 
0 
0 
3 
0 
0 

0 
0 
0 
0 
0 
1 
0 
1 
0 
0 
l? 
0 
0 
0 
I! 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
1 
0 
1 
0 
0 
0 
J 
0 
1 
c 
0 
0 
C 
t 
0 
0 
G 
0 
I N 7 .0  E38.C 
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TABLE H3-6. (Continued) 

CSIC 
C O O Z E I  NATE S 

DPM/G 
6 ETA ALPHA 

T I M E S  BACKGROUND 
BETA ALPHA 

. i o  
15.21 
1 7 .  8 5  

. C O  

1 2 . 5 6  
0 0 0  

1 0 . 7 3  
15 .54  
1 7 - 1 7  
3 7 . 3 5  
2:. 50 
1 6 . 4 3  
1 3 . 0 8  
1 2 . 1 1  
3 5 . 1 1  
1 5 0 i O  
2 6 . 5 3  
3 5 . 8 1  
18.Ll 
16-92 
' r3 .92 

13.21 
2G.60 
13.12 
12. e z  
160 2 1  
1 5 .  24 
1 9 .  3 3  
1 5 . 2 7  
1 4 . 3 1  
2 4 . 9 3  
19.58 
1 7 - 5 6  
1 5 . 7 1  

6 .  C l  
1 7 . 6 5  
2 2 .  €6  
21.55  

b c o  

29.12 

. u c  

.OG 
2.36 

0 0 0  
0 0 0  . 5 0  
0 6 2  
0 5 0  

b.93 
2.56 
G.39 
2 .43  
2.57 
1.11 
I. 55 
L.45 

12.66 
L.12 

I.C4 
5.*5 
1.29 
C.96 
4 . 7 8  
1.97 
1.65 
2 . 8 5  
1.39 
1. 4 8  
0 .74  
1 . 0 7  
3 .56  
1 . J l  
3 . 6 0  
i.02 
3 . 3 8  
2. 63 
2.18 

0 0 0  
2.  29  

1. 5 a  

O* 
3 
0 
0 
0 
0 
3 
0 
0 
0 
0 
i 
1 
D 
O 
3 
1 
0 
1 
1 
0 
0 
3 
1 
1 
i 
0 
0 
0 
0 
1 
C 
1 
1 
i 
0 
0 
0 
0 
0 

a 
0 
i 
0 
0 
0 
0 
0 
0 
1 
0 
1 
1 
0 
0 
G 
4 
ci 
3 
0 
2 
0 
0 
1 
1 
0 
1 
0 
0 
0 
0 
0 
0 
1 
0 
1 
1 
1 
0 
1 

3 . 4 9  1 1 

I 1 

- 1  
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f 

TABLE H3-7. RESULTS OF WIDE BETA ANALYSES OF SURFACE 
SOIL SAMPLES I N  THE SOUTHWEST QUADRANT 

C3ID DPM/G TIMES BACKGROUND - 
C O O R 3 I N A T E S  BETA ALPHA BETA ALPHA 

s 1.; w l e t  
S 1 . J  W 2.C; 
s 1.c H 3.2 
s 1 . J  w 4.1- 
E 1 . 0  w 5 . L  
s 1.2 w 5.c 
S 1 . L  W 6 . :  
S 1.3 W 6.L 
s 1.2 w 7.: 
s 1.6 w 5 . 2  
s 1.; w 1 3 . c  
S 1 . J  H i 1 . C  
s 1.J W12." 
s 1.3 w1z.c 
5 1.0 W13.3 
S  la^ W13.L 
$ 1.; r (14.5 
5. 1.; w15.c 
2 1.6 W l € . C  
s 1.i W l E . :  
Z 1 . d  Wi7.- 
s 1 .3  Wl7.C 
5 2.5 W 1.5 
s 2.3 Y 2 . :  
s 2.2 w 3 . i  
s 2.3 w 3 . i  
S 2 . d  h 4.5 
2 2.5 w 4.3 
s 2.9 w 7.: 
E 2.; w 9.; 
s 2 . 3  W 1 C . i  
s 2.; w 1 1 . c  
S 2 . j  H12.C. 
s 2.3 w12.c 
S 2.0 W13.L 
S 2.3 Wi3.  J 

S 2.2 U 1 4 . i  
S 2.2 W 1 5 . -  
F 2 . 3  U i 6 . U  
S 2.3 W17.5 
S 2.C W i 8 . 6  
5 3 . 1  W 1.' 
s 3 . 2  w 2.0 

21.45 
17.75 
16. 2 6  
13. €1 
16.60 
11.38 
16.55 
15.64 
31-67 
34.99 
42.45 
75.23 
13.02 

6 a b C  
23 .34  

565aE.3 
14. 64 
17.43 
1 4. 70 
14aC9 
12.19 

3.37 
22ai6 

376.50 
12.21 
25.53 
13.16 
24. 8 3  
15.53 
17.54 

5.11 
43. 6 3  
23.86 
14.54 

4.35 
13.95 
53.. 57 
29.10 

285.19 
i 023 .93  

11214. 98 
25.72 
33.44 

2.73 
Go76 

. n u  

. c o  
i r  72 
.OG 

C 41 
00 

B e  1 4  
5.97 
6.55 
6.03 
3-11 

a 2 3  
c.45 

84.04 
3.28 
1.22 
3 .  S t  

a 0 3  
C.96 

m D G  
3.79 

70.79 
3.35 
1.52 
t o 2 8  
0 . 7 2  
2.43 
1.20 . 0 0  

83.50 
1.86 

a G C  

0 . 0 5  
.nc 

6.34 
2.12 

4 7 - 1 3  
193.46 

2669 .68  
2.94 
2.80 

1 

0 
0 
0 
0 
0 
0 
1 
1 
1 
2 
0 
0 
I 
16 

0 
G 
0 
0 
3 
0 
1 
1G 

9 
I 
0 
0 
0 
0 
0 
I 
1 
0 
0 
0 
1 
1 
8 

28 
309 

1 
I 

o *  
1 
0 
0 
0 
1 
0 
U 
0 
0 
2 
2 
2 
0 
G 
0 

2 5  
0 
0 
0 
0 
c 
0 
1 

2 1  
0 
0 
0 
0 
1 
0 
U 

25 
1 
G 
U 
0 
2 
1 

1 4  
5 7  

7 3 2  
1 
1 

s 3.5 w 3.c 32.98 3.35 1 1 
"0 i n d i c a t e s  n o t  s i g n i f i c a n t l y  d i f f e r e n t  from b a c k g r o u n d .  
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TABLE H3-7. (Continued) 

CRI 0 
C 002 GI N1\ TE S 

D PM/ G 
BETA ALPHA 

TIMES BACKGROUND 
BETA ALPHA 

53.59 
1 5. 6 1  

70  99 
17. 30 
10.80 
17.58 
26.63 
2 7 0  2 4  
9. 17 

18.40 
13.79 
1 3 . 6 2  
15.52 
16.26 
29.62 
9.75 

14.11 
17.69 
9.98 
13.92 
24. 2 5  
11.69 
12. 78 
13.24 
17.83 
22.98 

.GO 
14. 34 
12.62 
13.50 
i 7. 29 
110 3 5  
9. 51 

140 73 
11.65 
19. i1 
810 68  
15. 55 
63.21 
37. 95 
35.65  
59 .39  
16.i7 
2 3 0  17 

il.10 
1.94 . O t  
1.94 . 0 0  
G o  71 
1.94 

56 
. o o  

1 .56  
Po64 
1.33 

o 2 G  

2.96 
1.60 
3 . 2 3  

m o o  

. t J  
. L O  

; a 7 6  . uci 
0 . 2 3  

. o o  

.GO 
* G O  

7.60 
. o o  

2.74 
.;la 

1.68 
.GO 

z.49 
. s o  

n.08 
o i l 0  

10 6 6  
6 . 3 8  
1.18 
6.67 
3.  1 6  
1.76 
9.41 
2.12 

0 0 0  

3 
O* 
0 
0 
0 
0 
I 
1 
0 
1 
0 
0 
0 
0 
I 
0 
0 
J 
0 
0 
1 
0 
0 
C 
0 
1 
0 
0 
0 
1 
0 

0 
0 
0 
1 
2 
0 
2 
1 
I 
2 
0 
1 

a 

3 
0 
0 
1 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
G 
0 
0 
0 
2 
0 
0 
0 
0 
G 
0 
8 
0 
G 
C 
2 
0 
2 
1 
1 
2 
0 

I 

4 
& 
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TABLE H3-7. (Continued) 

GFIC 
COOROINATES 

DPM/G 
BETA ALPHA 

TIMES BACKGROUND 
BETA ALPHA . 

S 4.3 kf14.C 17.28  0.71 O* 0 
S 40: U14.2 8.05 c .  54 0 3 
S 4.5 WI5.C 14.49 i. 08 a 0 
S 40; Wi5.G 1.4099 . D G  0 0 
S 4.G W16.S 10.51 ~ . e 5  0 0 
f 4.3 W1E.C 16.78 3 . 3 8  0 0 
2 4.2 H17.D 16. 7 1  i. 23 C 0 
S 4.2 W17.C 6 .  26 . 30 0 0 
S 4.0 WlE.6 13.59 1.26 1 0 
S 4. j  W l 5 . 6  18.42 000 ' 1 c! 
5 5.3 w 1 e . L  57.40 7.  9E 2 2 
s 5.3 w 2.; 22 .46  1.45 1 0 
s 5.c. w 2.: l b o i 3  .OG 0 0 
S 5.0 LJ 3.: 110 69 J. 15 0 0 
s 5.;! w 3.1 12.43 . O R  0 0 
s 5 . j  w 4 . c  200t7 i.39 i 0 
s 5 . ;  w 5.c  3 ~ 3 0  2.21 1 1 
S 5 .2  N 6.C 13.77 1. $ 6  0 0 
f 5.J  w 7.3 14. 72 2 - 8 6  6 0 
s 5.5 w 9.c 17.c3 1.08 I 0 
S 5.; W 5.i 23.77 o O G  1 0 
s 5.5 W l 3 . C  170C4 3 .  31 0 0 
s 5.; Y 1 Z . C  22, $9 . G O  1 0 
s 5.2 W l l .  : 14s 64 1.19 n [I 
s 5.0 w12.c. 17.23 1.96 0 1 
S 5.3 W13.L 2 4 . 1 5  C.87 I 0 
s 5.; WL4.5 225. 2 3  42.07 6 1 2  
3 5.2 w15.c 19.27 G.64 1 0 
S 5.3 W15.C 13- 50 .!lo 0 0 
S 5.8 U l 6 . O  1 9 - 6 2  3 . i 3  I [I 
S 5 . 5  W16.C 15.51 . e o  0 C 
s 5;; w:7.r_ 16, 4 3  L.64 0 0 
S 5.2 H 1 7 . C  12.82 . t o  0 0 
S 5.2 W18.6 12, 78 t.iO 0 0 
S 5.3 W18.6 16.41 . G O  0 0 
S 6 .5  W 1 s t  IS. 70 3.72 0 0 
S 6 . 3  W 1 . G  19.14 .GO 1 0 
s € 0 :  w t . C  16oCO G 76 0 G 
S 6.5  W 2 .5  16.26 . c o  0 0 
f 6 . ;  W 3.C 13.11 1. 27 G 0 
S 6.0 W 4.5 i s . 8 0  1 . 3 5  0 0 
S 6.5 W 5.: 1 2 . 5 9  c.37 0 0 
S 6 . 3  W 6.5 1 3 . 8 7  2 .  32 1 1 
Z, 6 .5  W 6 0 ,  6 6 .  f 7 2.1c I 1 

._ 
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TABLE H3-7. (Continued) 

I 

I 

G <ID DPM/G TIMES BACKGROUND 
C O O R G I  NATES BETA ALPHA BETA ALPHA 

23.28  
9.70 

16.91 
21.31 
23.14  
6.94 

i6. 3 1  
4 3 . 5 2  
14.49 
13. 1 9  

18.49 
2 6 . 2 7  
23.38 
12. 46  

138 34 

2 8 . ~ 6  
65. F9 
43.54 
1 3 . 2 3  
11.89 
lk. 4 3  
19.16 
17.27 
13.C7 
2 3 . t 5  

3.93 
17.56 
3 3 . 4 3  
19. 66 
13.89 
1 5 0  70 
1 5 . 3 9  
18.76 

6 ,  E7 
23.51 

7.75 
1 2 . 3 7  
17.73 
23.08 
2 2 . 2 3  
17.11 
2 4 . 6 1  

1. 69 
2.85 

0 0 0  
0 .58  . 0 0  
L o 3 8  
0 9 G  

G.69 
. o s  

1.76 
1.59 
2.05 
1 .33  
2.53 
.GC 

1 . 2 E  . 30 
5.66 

12.39 
1.56 

o 3 t  
Y o 6 6  
1899  
1. 57 
5.56 
2.13 

. G O  
1.74 

0 5 0  
2 . 5 6  

b G G  
6.94 

Go36 
o f @  

4 . 1 4  
G.71 
2mG4 
z.c9 
.GO 

b c o  

1 8 2 3  
1.67 
1.74 

1 
1 
U* 
0 
I 
I 
0 
0 
1 
0 
1 
0 
I 
1 
I 
0 
1 
2 
I 

0 
0 
1 
0 
0 
I 
0 
0 
I 
I 
0 
0 
0 
1 
0 
1 
0 
0 
0 
1 
1 
0 
1 

4 -c 

1- 
i 
0 
0 
0 
0 
C 
0 
C 
1 
0 
1 
0 
1 
a 
0 
ti 
3 
4 
f 
0 
0 
1 
0 
0 
0 
c 
1 
0 
0 
0 
0 
@ 
0 
0 
1 
G 
1 
0 
Ci 
0 
1 
1 
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TABLE H3-7. (Continued) 

G R I D  
COORbINAfES 

- DPM/G 
BETA ALPHA 

TIMES BACKGROUND 
BETA ALPHA 

s 8 . 3  
s 8.0 
S 9.G 
s 6 8 0  
S 8.2 
S 8.3 
S 8.J 
S 6.13 
S 8 . 3  
5 8.0 
S 8 . 3  
s 9.; 
s 9.2 
5 9.5 
s 3 8 n  
S 9.2 
s 9.5 
s 9.: 
s 5-6 
s 90s 
s 5.2 
s 3 . c  
s 9.5 
s 5.3 
S 9.J  
s 9.2 
s 9.2 
s 9.3 
s 9.c 
S 3.3 
s 9.c 
Sl0.J 
Sl'r 3 
s1c.o 
S I C .  j 
510 . 0 
s10 .ij 
s1o.c 
SlJ.2 
'516.3 
SIC 0 s  

sic. 3 
513 8 2 

w 7 . t '  
w 4.; 
W 1 D . O  
Wll. 5 
w1z. i 
w13. c 
W l 4 . 6  
W15. C 
W16. 0 
W17. G 
Wlr3.6 
w l o r ,  
w 1 . u  

w 2.c 
w 5.3 
w 3.c 
w 6 . :  
bJ 7.r 
n 9.1: 
W i 0 . L  
M i l .  Z 
H i 2 8  2 
w13. L 
W13.Z 
W14. C 
w14. c 
W15. j 

wi 7. LI 
Hi306 
WlE.6 
H 1.G 
w 28C 
w 3.5 
w 4.c 
w 4.C 
u 5.G 
W 6. L 
w 6.CV 
H 9.G 
w 9.: 

W 1 i . C  

wi 6. L. 

n i g .  3 

16-24 
2 0 . 5 2  
19 .23  
5 4 .  @2 

500.a6  
139 .  7 1  

22. 62 
2 3 . 3 2  
7 3 -  6 8  
28.21 
19.18 
2 2 . 7 3  
2 6 . 6 6  
17 .66  
26.06 
39 .61  
3 3 8 L 7  
15.21 
6 4 . 4 4  
20.51 
438  62 

3418z6  
3 4 .  72 

l 1 l . C l  
125.60 
93.66 
15.18 
2 2 . 2 2  
3i.43 
15.52 
1 3 . 2 1  
21.36 
148 22 
16.16 
19.59 
36.79 
2 8 . 4 8  
330 2 7  
1 4 . 2 2  
2 1 . 7 3  
32.10 
2 5 . 1 4  

7 .  2 7  

.ill3 
4mC8 
6.90 
7.42 

92.51 
134.  53 

C. 87 
1.64 

15.66 
4 . 2 4  
1. 41 
1.62  
.GG 

5 . 8 6  
* G G  

4. 5 1  
I. 86 
1 8  7 5  
6. 48 
l o t 3  
8 .  66 

56.93 
5.15 

1 4 . 4 4  
26.66 

8. 12 
C.41 
2 . 7 7  
3859  
c .  1G 
.GO 

2. G3 
1.40 
1.24 
1.16 

0 0 0  
2 8 2 5  
2.04 . G C  
3 .72  . 00 
i.82 

I t  
2.90  

o*  
1 
1 
2 

14  
20 
i 
I 
2 
1 
I 
I 
1 
0 
1 
1 
1 
c 
2 
1 
1 
9 
1 
3 
3 
2 
0 
1 
1 
0 
0 
1 
0 
0 
I 
1 
1 
1 
C 
1 
1 
1 
9 
1 

0 -  
i 
i 
2 

2 7  
4 0  

0 
0 
5 
1 
0 
0 
0 
0 
0 
1 
1 
1 
2 
0 
3 

1 7  
2 
4 
8 
2 
0 
1 
1 
0 
0 
1 
il 
0 
0 
0 
1 
1 
0 
0 
0 
C 
G 
1 
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TABLE H3-7. (Continued) 

f9ID 
COOR3INATES 

DPM/G 
BETA ALPHA 

TIMES BACKGROUND 
BETA ALPHA 

45.54  
23.29 
2 9 . 5 3  
2 2 . 5 0  
2 3 . 6 1  
1 0 . 9 2  
4 3 . c 7  
30. b 8  
68.C9 
21.55 
13. 45 
6 3 . 6 1  
15.41 
1.22 

2 2 . 9 7  
26.97 
1 S . t C  
11 3.27 

3 6 .41  
4 5 . 5 9  

15 7 .4e  
3 3 . 9 2  
2 8 . 3 6  
2 4 .  20 
2 6 . 6 9  
2 2 . 3 3  
2 7 . 4 9  
1 9 . 6 0  
5 5 . 4 5  

29.47 
3 4 . 3 1  

1 6 4 .  € 9  
1 4 . 5 2  
2 5 - 7 5  
4 2 . 4 7  
11.40 
42.17 

a 5.39 

14 5.443 
22 6 . 9 9  
9 3 4 . 7 9  
17.c4 
31.15 
18.49 

3 . 5 7  
2 .64  

* G O  
2.27  

0 0 0  
m o o  

2 - 9 6  
5.25 
11.41 

0.12 
0 0 0  

1 2 . 8 3  
2.97 
.no 

1.29 
I?. 49 
1.78 

25.30 
2 .56  
4-45 

1 9 . 3 6  
2.6G 
4 . 1 3  . 0 0  
i o  8 7  
1 . 4 4  
4 . 2 7  
2.49  
8.24 
8.12 
C.70 
10 67 

25.85 
5 . 7 5  
1.11 
6 .  46 
6.84 
2.79 

14.27 
42.12 
151.49 

G.49 
3 .43  
2 . 6 2  

1 
1 
1 
1 
1 
O *  
1 
1 
2 
1 
0 
2 
B 
0 
I 
1 
c 
3 
I 
1 
4 
1 
1 
1 
1 
1 
I 
1 
2 
2 
1 
1 
5 
0 
1 
1 
0 
I 
4 
6 

2 6  
0 
1 
I 

1- 
1 
G 
I 
0 
0 
1 
2 
3 
0 
0 
3 
1 
0 
0 
0 
1 
6 
I 
1 
6 
1 
1 
0 
1 
0 
I 
0 
2 
2 
0 
0 
8 
0 
0 
2 
0 
1 
r, 

12 
45 
C 
1 
1 
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TABLE H3-7. (Continued) 

7 
6 

C3IO 
C. 0 02 DI N ls T E S 

DPM/G 
BETA ALPHA 

TIMES BACKGROUND 
BETA ALPHA 

7 

f 

g 

c 3 

t 

T 

53.21 
25. 46 
4 6 - 0 6  
6 3 . 6 9  
34 .  70 
4 1 . 6 8  
36.29 
4 3 . 5 8  
2 5 . 5 5  
5 5 .  46 

3 5 4 . 9 4  
36oC5 
1’340 61 
26.29 
13mZ7 
4 2 . 6 6  
510C8 
39oC8 
2 3 8 6 3  
48.bf 
4 9 . i B  
24.95 
98. 69 
1610 5.3 

2 4 . 4 2  
2r.31 
43 .69  
3 5 . 8 2  
28.59 
30.52  
29 .68  
38.68 
28-99 
21 .34  
15.34 
29.71 

363.  68 
262.30 

2 .cz  

38.13 
27.10 
33-61 
22 .  62 

378 95 

- 0 0  
1.61 
3.95 
9.63 
1.76 
3.32 
5.13 
1.87 
1.84 
c.99 

55.26 
2. e6 

29.99 
i.23 
2.99 
2 . 7 0  
7. 8 6  

8 G O  
1.88 
2.2G 
5.8i 
2.G6 

1 3 . 4 7  
35-30 

G o 6 2  
1.Q2 
1. 63 
2.79 
c.73 
2.96 . 00 
2 . 6 5  
1.99 
202G 
G o 4 1  
c.82  

58. 3 6  
35.83 
2.17 
10 63 
?.90 
1 . 3 6  
3.95 
1.67 

1 O*  
I 0 
1 1 
2 3 
I 1 
1 1 
1 2 
1 1 
1 1 
2 0 

10 16 
1 1 
5 9 
1 C 
0 0 
1 0 
1 2 
1 0 
1 1 
1 1 
1 2 
1 1 
3 4 
5 10 
1 3 
1 0 
1 0 
1 1 
1 I) 
1 1 
1 0 
1 1 
1 1 
1 1 
0 0 
1 0 

1 0  1 7  
7 11 
o 1 
1 0 
1 0 

1 1 
1 0 

1 a 
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TABLE H3-7. (Continued) 

G2I D 
C O O P . 9 1  NATES 

DPM/G 
BETA ALPHA 

TIMES BACKGROUND 
BETA AL?HA 

s z o . 0  wr5.t?- 
S2CI.C H 1 7 . C  
f 2 3 . 2  W18.b 
s20.2 W40.@ 
523.3 H 1.E. 
s27.5 w 2.6 
527.; W 3.6 
s2e.n; w 2 . 2  
S28.Q W 3.C 
SZ8.J W 4.C 
528e- j  W 5 . @  
524.; w 3 . c  
s29.3 w 4.L 
523.J W 7 . t  
s.29.3 Y 9.2 
5 2 5 . :  W l 0 . i  
532.i W 2.L 
532.5 iJ 3 . i  
6 3 2 . 5  U 5 . ;  
2 3 2 . ?  w 7.: 

1e.41 
53. c5 

8 i o  
24. 5 5  
63. 25 

674. L O  
1499.72 
62 70 54 

6.49 
i 3 6 3 . 3 4  
77 7 . 5 8  
546. G4 
458.67 
CG. 60 

1 6 3 6 . 7 4  
3 5 1 . 5 2  

1 2 . 6 9  
15. 1 4  
13.:4 
15.69 

i m  78 
3.J9 
G.43 

. G O  
s o t &  

34.83 
71.43 
36.93 
181b 

69.54 
4i.92 
23.89 
27.62 
4. 24 

72.46  
3 7 - 6 1  

2 o G 3  
l r J 3  
i.79 
2 . 4 7  

1 
2 
O* 
1 
2 

19  
3 0  
17  

0 
38 
2 1  
1 5  
13 
1 

45 
10 

0 
0 
i3 
9 

1' 
1 
c 
0 
1 

10 
2 1  
11 

0 
2 1  
1 2  

9 
E 
1 

22 
11 
1 
G 
0 
I 

i 

I 

- - 

*O i ndi cates not s i  gn i f i  cantly different  from background, 
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TABLE H3-8. RESULTS OF WIDE BETA ANALYSES OF SURFACE 
SOIL SAMPLES I N  THE SOUTHEAST QUADRANT 

G2IO DPM/G TIMES BACKGROUND * 

ALPHA C O O R D I  NATES BETA ALPHA BETA 

S 60.3 E11.C 26.77 .no 1 O* 
S 6 .3  E l 4 . C  23.50 0 .87  1 0 
S l 2 . 3  E 5.; 2 7. 61 G o  78 1 0 
S14.S E 1 2 . C  7 5 . 7 7  1. 6 f  2 3 
S14.3 E l 2 0  L 64.63 5.31 2 3 
S14.J E13.C 19.26  1.11 1 G 
S l e . ;  E 3 .C  9 2 0  66 lie32 3 3 
s22 .3  E 1.: 2 4 . 8 7  1.11 I G 
522. ;  E 2.0 140 8 3  0.49 0 0 
522.; E 3.; 2 8 . 6 8  4.27 1 1 
S22.J E C . 0  2 6.94 c . i 7  I 1 
SZ2.5 E 1 3 . C  13.G3 . I io  0 0 
f22.1 E 1 k . C  12.57 .CG 0 C 
'522.3 E15.f. 1 6 . 2 7  * G G  0 0 
S22.3 E16 .C 13.66 0 0 0  i 0 
S 2 d . i  E 5.G 102.69 7.35 3 2 
S29.1 E 6.C 5 5 . 3 1  5.11 2 2 
5 2 8 . :  E € 0 2  47.58 6.22 1 2 
S Z 8 . 3  E 7 . i  54.23  7 .  1 9  1 2 
f25.3 E A . C  3 5.20 3. 90 1 1 
S28.j E 9 . f  22.57 2.45 1 1 
528.3 E1C.C 33.c9 2 .91  1 1 
S29.J E 5.C 115052  13 .55  3 4 
S23.J E 6.1; 63.66  5.91 2 2 
525.3 E 7 . ;  6 7 .  b i  8 . 4 2  2 2 
524.3 E 8.C 12.50  Lo24  0 0 
5 3 0 . 3  E 9.G 3 5 . 7 7  3 .  7 6  I 1 
530.5 E 1 u . P  69. G4 7 . 4 7  2 2 
S32.3 E 7 . 5  i4. 62 1.85 0 1 
S34.2 E l e i  25.26 2.79 1 1 
534.3 E 4 . 2  27.14 2 - 8 9  I G 
534.5 E 8 . 0  20.96 ;.89 1 0 
s34 .5  E ?.! 27 .96  1.03 1 G 
s34.; E l L . 5  29oBC 1.54 1 0 
S34.C. E l i * :  2 5 . 2 4  0 0 0  1 C 
S34.5 E i 2 . C  48.52 5 0  1 7  1 2 
234.6 €22 .9  2 0 . 7 4  1. 6 4  1 t 
5 3 7 . 5  E 1 . C  140 18 J .  56  G C 
~ 3 a . 3  ~ i 2 . i  162.79  3 6 . 5 1  5 11 - 

S38.3 E13.: 55.53 7.26 2 2 
S 4 C . L  E 6 . 3  23.72 G O 2 8  1 0 
S42.J E 6 . 6  91.81 9.95 3 3 
542.2 E 7 . 6  22.23  2 .81  1 1 
S42.2 E 8.C 1 5 . i l  000 0 0 
S O Z . 0  E 1 C . O  1 9 . 2 1  . 00 1 0 

* 0 i n d i c a t e s  n o t  s i g n i f i c a n t l y  different from background. 
r 
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TABLE H3-9. TLD VALUES FROM ON-SITE LOCATIONS 
BY GRID COORDINATES 

Grid 
Coordinates 

Badge 
Number d h r  

1212 
913 
48: 
993 

i195 
9; 

9;s 
31 

1343 
196 

i241 
1C 4 1  

73 
129 
5 7: 

123: 
1223 
1279 

2 4  
lC85 

53 
1:?3 
459 
7 c 3  

r i  5 5  
673 
19 
6 2  

l S € ?  
23c 
19U 
495 
476 
8 5 i  
923 
844 
2 35 

L137 
9 2 4  

131; 
tC91 

57 
919 
977 
345 
423 

2 2  
26 
19 
12 
18 
16 
16 
17 
17 
23 
l e  
18 
22  
10 
1 P  
28 
2C 
2e 
2c  
25 
25 
2 2  
19 
19 
2.4 
5G 

li 32 
23 
21 
22 
24 
26 

772 
25 
21 
21 
27 
3 5  
21 
24 

18 
30 
16 
15 
18 

38 



TABLE H3-9. (Continued) 

T 

Grid Badge 
Coordinates Number uR/hr 

24: 
8 95 
145 

1226 
1346 

6 2 2  
1197 

6 8 6  
637 

l i e 3  
897 
831 
903 

I 2 5 9  
455 
€5 

8 7 7  
8 6 9  
532 

1 2 7 5  
1 4 7  

1267 
1275 

6 5 5  
59L 

2 7  
4 1 3  
923 
7 6 5  

LlZ!! 
5 e 5  
e 7 5  

L289 
t 2 3 4  
126 
6 6 5  

i 2 Z 3  
1125 
1 2 E ?  
599 
1 7 3  
i € 7  
5 L 2  
7 e t  
945 

a 9 5  

2: 
22 
2 2  
3 5  
1 9  
29 

l G 4  
1 6 2  

8 5  
25 
2 3  
21 
21 
36 
35 
2c 
20 
2 t  
22 
35 
2 3  . 

62 
38 
5 3  
25 
23 
21 
10 
35 
34 
19 
21 
23 
19 
23 
2 4  
31 
77 
41 
20 
24 
2 2  
2; 

5 1Q 
13: 
143 



H3-122 

TABLE H3-9. (Continued) 

Grid 
Coordinates 

Badge 
Number PR/hr  

i 3 4 5  
8 0 1  
7 9 7  
195 

1279 
4 75 
69 

2 9 8  
2 5 4  
744 
5 7 5  
12; 
115 
593 
6 3 0  
li3 
6 3 5  
7 3 t  
8 6 %  
624 

1c 76 
4 7 7  
153 
1 2 n  
11 20 

7 3 h  
1244 

2 53 
11 4 5  
1:39 

6 6  
205 
7 5 9  
149 
13c 
i € 9  

1257 
211 
bG? 

123b 
426 
6.3k 
993 
7 7 9  

1 1 5 7  

2 ~7 

1 7 6  

22: 
i 37 
108 
94 
40 
32 
22 
20 
22 
24 
26 
35  
32 
26 
61 
17 
Z t  
2L 

143 
15i 
i 88 
2 3 3  
1 7 7  
2 1'2 
? 6 ?  
134, 
117 

6 3  
32  
22 
23 
22 
26 
26 
2 8  
51 
75  

126 
31 
13 
19 
2J 

161 
Z C 9  

i 7 a  



H3-123 

TABLE H3-9. (Continued) 

Grid 
Coordinates 

Badge 
Number uR/hr. 

ili7 
1 1 7 5  

4 3 3  
4 9 5  
3 2 7  
7 3 9  
963 
2 0 1  
5 9 5  
i 6 i  
2: i 

1253 
6 7 7  
l € J  
: 7c 
6 3 3  

43 
P.85 

11:c 
3 1: 
9 4 n  

3 7  
23 
l i  

1/43 
6 2 6  

1 - 4 5  
4 2 7  
215 
5 7 3  
15? 
6 5 9  
1 € 5  

llit 
5 R Q  
1 7 5  
5 79 
92(. 
8 3 3  
8 9 2  
6 e i  

1307 
2 2  

3 5 9  
643 
3 76 

2 34 
294 . 

2 7 8  
2 6 7  
2 21 
16 2 

16  
2 1  
26 
25 
26 
43 

/1. e 
lql 

25 
19 
21 

1 2 4  
2 2 2  
3 1 7  
‘73 
327 
3 c 9  
244 
171 
1.6s 

2: 
2c 
2 7  
25  
26 
4C 

196 
321 

25 
43 
20 
19 
1 8  

2 6 3  
351 
4 7 5  
396 
4C 9 

3e 

2 t e  



H3-124 

- TABLE H3-9. (Continued) 

Grid Badge 
Coordinates Number uR/hr . 

116 
7: 
33 

2 c 3  
213 
i €4 
113 
1 E t  

1 t 3 L  
L 3 2 4  

5 9 5  
7i:! 
5 3 k  
5 9k 
92: 
9 2 5  
6 7 3  
3 3'; 

1 
42,: 
7 2 2  
97;. 
72;  
245 

L 
951 
9 2 5  
7 5 :  
5 7 7  
1;i 
6 6 2  
1 i S  
€ 6 4  

1 2 5 3  
1 2 4 7  

69r* 
92  7 
9 5 2  
2 9e 

1339 
7 2 h  
995 
1 3  

904 
199 

1301 

335 
2 t 2  
182 
21 
2: 
23 
2 6  
3 i  
h 1 

2 7 8  
73 
25 
3c 
2: 
22 
18 

217 
3 8 4  
335 
5 2 9  
3 7 6  
411 
2 9 6  
139 
169 
20 
2; 
23 
25 
43 

2 3 4  
147 
23: 

1 7  
3 2  
2i- 
22  
22 

2 25 
371, 
48 f 
5 2 5  
3 63  
2 8 3  
197 
17; 



c 

H3-125 

TABLE H3-9. (Continued)’ 

Grid 
Coordinates 

~- 

Badge 
Number W h r  



H3-126 

TABLE H3-9. (ConLnuei 

- 
! 

Grid  
Coordinates 

Badge 
Number 

129: 
l i 2 r )  

f+?u 

973 
112% 
947 

is 7: 
72Z 

1213 
3 6 2  

lC9: 
11 7L  
1125 
;;87 
1; E 3  
91? 
767 

l l E 7  
I:. 72 
:z 
1312 

7 9 G  
497 

1159 
:245 
122:. 
442 
33; 

t: 7m 
a 3 6  
2 2 9  

12 34 
i 1 2 u  
131b 
715 
937 
954 

1 3 4 3  
5 2 1  
7iZ 
3 i P  
3 R5 
26:  

1287 
745 
4? 

2 7  
2i 
2c 
2G 
22 
2c 
25 
23 
23 
29 
35 
22 
23 
23 
3 c  
27 
26 
3G 
29 
?i 
37 
2 3  
I?? 

27 
51 
3: 
32 
35 
5 5  
2h 
31 
44 
29 
36 
36  
45 
41 
45 
51 
61 

i 2e 
89 
4 6  
65 
44 
41 



H3-127 

TABLE 83-9. (Continued) 

k 

Grid Badge 
Coordinates Number uR/hr 

s 3 . &  
s 3.c.  
S 3.G 
s 3.1) 
s 3 . a  
s 3 . 6  
s 9 . 0  
s 3 . 0  
s t 0 . C  
s 1 Z . C  

s i3.L; 
s r 0 . 3  
s 1 3 . c  
s 1"u.c 
S 1 3 . 3  
s :J.c 
S 1 O . t  
S i C e L  
s :2 .? 
S 1J.G 
s 13.5 

s t 1 . G  
s 11.0 
s L 5 . U  
s :1.c 
s ::.s 
S i1.C 
s 11.0 
S I l e G  
s l l . 2  
s 11.11 

s 12.0 
s 12.2 
s 12.c 
s i 2 . c  
s 1 2 . 0  
s t 2 . G  
: 12.c 
s 12.C 
S 12.G 
S 12.G 
s 1 2 . c  
s 1 2 . L  

s 1 e . c  

s i 1 . a  

s 1 2 . a  

1342 
4 75 

1335 
443 
21 

4 7 5  
869 
t S S  
2 9 7  

135L 
912 
1 7 L  
645 
6 7i 
223 

li 7: 
4 4 5  
641 
9 4  

937 
4 9  
9 s  

3 2 f l  
1124 

9 5 1  
1343 
lG4: 
12fS 
5 76 

i 2 R 6  
8 4 5  
A 5 1  

11;5 
i 2 2 2  
1337 
:29b 
1; Ek 
1 3 3 5  
1232 
i 335 
:1€: 
1197 
1 2 7 2  
I 3 3 6  
i193 
t E 6 9  

42 
5i 
66 

L 67 
186 
3i5 
44b 
47 
33 
33  
39 
6 3  
46 
45 
52 
53 
65  
85 

169 
?a 

1 7 2  
53 
56 
56 
55 
5 7  
05 

203 
4 35 
14; 
12: 
2 44 

6 2  
35 
40 
45 
6?  

151 
61 
6 5  

168 
i 17 
115 
93 

135 
I G 6  



H3-128 

TABLE H3-9. (Continued) 

Grid 
Coordinates 

Badge 
Number 

S 12.G 
S 13.0 
S 130s 
s 13.3 
S 13.G 
S 1 3 . f  
S 13.: 
S 13.6 
S 13.? 
S 13.C 
s :3.2 
S 13.i 
S 1S.C 
S 14.3 
S 140: 
S 14.C 
s 2 G . C  
c : % . c  
s i4.i 
5 14.: 
s 1 L . L  
s 14.'. 
S 14.C 
S 14.C 
S i4.C 
s 14.2 
S 15.C 
S 15.i 
'3 15.C 
s 15.c 
S 15.0 
s 15.0 
S 1 5 . C  
s 15.0 
S 15.0 
s 1 5 . 0  
S 15.C 
S 15.U 
s : 5 . c  
s 16.0 
s 150s 
S 1b.C 
s 15.G 
s 1b.C 
S 16.u 
T l i . 1 1  

1343 
I d  9i 

3 j9 
1225 
59: 

129,' 
7 5 ;  

1112 
P 8 2  

1323 
1C € 5  
1347 
1 2 € b  

3 ? ?  
131C 
i 2 € 7  
1295 
iG 7 +  

l Z f S  
Q6: 
467 

1059 
84" 
715 
l. 221. 
935 

11 7 3  
1333 
1329 
l C 3 6  
955 

1247 
l C E 5  

6:i 
1152 
1131 
; I 5 2  
10 57 
1257 
1291 
835 

:115 
126 9 
1336 
1127 
ti43 

64 
6 7  
6 3  
65 
93 

1rj8 
1d0 
L 35 
122 
i t 9  
17k 
71 
4G 
4 3  
53 
67  
7 3  
77 
93 

'17 
316 
20 6 
143 
139 
i 33 

85  
79 
S b  
8 9  

106 
131; 
169 
9e I! 

1695 
2 5 3  
t 8 t  
112 
44 
5 5  
68 
94 

107 
113 
110 
138 
t75 



H3-129 

TABLE H3-9. (Continued) 

Grid 
Coordinates 

Badge 
Number uR/hr 

S 15.0 
S 1 6 m i  
5i l 5 m U  
S 15.c 
S 16.2 
S 17.9 
s 1 7 . c  
S 17.0 
S i lmt  
S 1 7 m G  
5 L7.G 
C 17,: 
s 1 7 . c  
s 1 7 . 6  
S i 7 m k  
s L Y . C  
s 1 3 . c  
5 : 9 m G  
S i 9 m t  

s i 3 . i  
S l n m 3  
s L 9 . 2  
S 1 9 m C  
s 19.0 
s 19.3 
S 1 9 m i  
S 1 J m ' .  
S 13.; 
S 1 3 m C  
S 13.0 
S 1 3 m C  
s 1q.c 
s 1 3 . 0  
S 1 ? m O  
S 1 3 m Z  
s 2 q . c  
S 13.3 
S i3.0 
S i ? m G  
S 13mC 
S 2 0 m C  
S 2 0 . 0  
S 2 5 . 0  
S 2 i . C  
s 20.0 

s t e . ?  

10 42 
929 

1243 
127t 
335 

1131 
8 5 6  
875 

121% 
1293 
1223 

3 5 2  
11 77 
1 O R k  
1 3 3 1  
1 2 7 ?  
1395 
12? 

1 2 3 3  
6 8 9  
713 

li13 
RRI 
8 4 5  
3 3 2  

1053 
1222 
i i 5 3  
1134 
18 59 
1209 
1125 
333 

i l l 1  
:199 
9:1 
953 

1133 
6 5 9  

68 
1 0 9 Q  
405 

7 7  99 
112 

11 7: 
9 7  

2 32 
5 98 

2117 
2 0 9 8  
121 
119 
1 3 4  
133 
149 
1 7 2  
2' -. 

2 1 6  
24; 

3153 
4 2 2  

5 5  
7 3  
99 

1 2 5  
2c1 
174 
1 9 4  
221 
2 6 5  
318 
382 

353P 
4 7 1  
1 5 5  
179 
214 
223 
.2 94 
326 

497 
3390 
18 94 
29G 
2c2 
i5 i 

7 1  
93 

133 
A114 
3 22 

Lt 

3 4 e  



I 
i 

H3-130 

TABLE H3-9. (Continued) 

Grid 
Cootdina tes 

Badge 
Number u!R/hr' 

, 
- !  

I 

s z 2 . c  
s 2 3 . 5  
s 2 0 . 0  
s Z 5 . C  
s ? O . t  
S 2J.G 
S 2 D . G  
s 2 3 . t  
5 2 0 . i l  
s t i m i l  
5 2 1 . c  
s 21.5 
s 2 i . Q  
s 21.t 
5 2 t . c  
s 21.6 
s 21.3 
s 7 i . s  
s 21.0 
s 21.2 
s 22.0 
s z 2 . c  
s 2 2 . 2  
s 2 2 . c  
s 2 2 . :  
S 2 2 . t  
s 2 2 . 2  
s 2 2 . ;  
s 2 2 . 3  
s z 2 . c  
s 2 2 . 0  
s 2Z .G 
s 2 2 . 0  
s 2 2 . 0  
s Z ? . G  
s 2 3 . c  
s 23.C 
S 23.5 
S 2 3 . 0  
s 23.C 
s 7J.C 
s 23.@ 
s 23.0 
s 2 3 . L  
S 2 3 . C  
S 2 4 . G  

1645 
433 
435 
911 
430 
118 
43s 
2 7 1  
3 35 

1317 
7 6 2  
18C 
2 5r, 
7 7 5  
965 
76 c 
74 t 
2 2 7  
l i L  

13iZ 
3 9 1  
969  
2 2 2  

11 7 3  
134 

5 s  
443 
33: 
291 
b 5 6  
2 d 2  
i 7 3  
7 4 5  
lE6 

1 3 2 7  
2 7i 

9 2  
7 3 ?  

ll€l 
1 3 3  
94T 
9 3 t  
53 

7 5 %  
355  
9 1 b  

323 
12.; 
A 21 
5 5 9  

1 8 i 5  
38 54 
1456 

6 11 
161 
2 21 
643  
5 4 3  

1 4 6 4  
3939  
3 1  53 
4535 
I 7 C ! ?  

. 9 i c  
5 42 
1 7 6  

65 
93 

t 6 5  
2 7 8  
547 

3 b Q 7  
37 31 

775 
50 4 

1572 
C 2 7  

1884 
1 7 7  
3 u 6  
7 2 3  

31 92 
3996 
122c 
39 1 
369 
414 
421 

261i 

84 

3 e  54 

t a b  



H3-131 

TABLE H3-9. (Continued) 

G r i d  
Coordinates 

Badge 
Number 

S 24.0 
S 24 .C  
S 24 .0  
s 2 4 . 6  
s 2 4 . c  
s 24.:: 
S t 4 . G  
S 24.G 
S 2 4 . 0  
S 2 4 . 0  
S 24.1; 
s 2 + . 0  
s 25 .c  
s Z 5 . f  
S 2 5 a C  
S 2 5 . 2  
S 2 j . G  
s z s . : .  
S 2 3 . ;  
S 25.C 
s 2 5 . 0  
5 2 5 . L  
S 2 5 a C  
S 25.4 
s 2 3 . 9  
S 25.C 
s t 5 . C  
S t 6 a C  
S ? 6 . 0  
s 2 6 . d  
S ? b e t  
s Z 5 . t  
S 2 6 . 0  
s z3.0 
S ? b e t  
S 2 5 a t  
S 2 7 a O  
s 37.c 
s i7.; 
S 27.C 
s 2 7 . @  
s 2 7 . 5  
s 2 7 . 5  
S 2 7 . G  
S 2 7 . 6  
S 2 3 a C  

495 
1325 
1139 

5 7 1  
2E3 
19 

354 
1231 
4ci 
143 
55 

711 
1242 
2 3 4  
323 
7 1 7  

:3J2  
z E f  
2 Z ?  
7 e 3  
939 
122 
2 9 4  

1 ?19 
119? 
1L: 5 :  
911 
6 7 2  
7 2 7  

10 93 
75e  

1155 
99k 

1019 
972 
341 
2 8 5  

1035 
7 0  

:02c 
8 0 9  
307 

l i r  € 7  
4 6 6  
4 3 i  

i i e c  

:69 
28 2 
6 A 1  

3 4 6 5  
9 c 3  
5 3i 
355 
3 4 6  
315 
5 2 1  

1525 
2 1 2  
46 
7 4  

12s 
2:; 
3 3 6  
913 

3 6 3 ~  
1 2 6 2  

7 9 4  
4 6s 
3 7 7  
3 6 7  
8 22 

2 4 7 1  
2 4 t  

5c 
74 

lic. 
2c I, 
415 
7 5 9  
416 
346 
215 
53 
35 

112 
233 
3 2 5  
331 
518 

2 1 2 6  
2 0 b  
52 

uR/hr 



H3-132 

TABLE HL)-Y. (Continued) 

! 

Grid Badge 
Coordinates Number uR/hr 

s 25.C u 
S 23.C U 
s 28.0 w 
s E 3 . C  H 
s 2 s . c  w 
s 2 3 . 0  w 
s t 9 . 3  w 
S 2 3 . G  W 
S 23.C W 
S 2 3 . f  W 
S 2 3 . 3  W 
s ?3.C u 
s 2 9 . ;  w 
s z3.: w 
s 3 c . t  'rl 
s 30.0 w 
s 3 3 . u  w 
s 3 0 . t  w 
s 3 b . C  w 
S 33.G W 
s 32.G w 
s 3 2 . 2  J 

s 3 2 . 6  bJ 
s ' 2 . t  w 
s 3 b . C  w 
s 7 k . C  w 
s 34 .0  w 
s t 4 . c  w 
S 33.G W 
s 78.C w 
S 39.3 W 
S 38.G U 
s 3 3 . 3  w 
S 3 9 . 0  W 
s 3 3 . t  
s T 9 . C  w 
s 4 0 . c  w 
s 42.2 w 
s 45.; w 
s 4 5 . c  
S 4 0 . 3  W 
s 42.6 L4 
s 43.G w 
S 4 2 . 6  W 
s & ? O F ,  w 

s + o . a  w 

3 .  G' 
5.G 
7 . c  
9 . 0  
3 . J  

1 5 . 5  
13.6 
1.0 
3 . c  
5.: 
7.0 
3 .  t 

15.; 
; 6 .  c 

L . 2  
3 . 2  
5 . i  
7.; 
9. c 

19.5 
2 .  c 
4 .  c 
6 .  b 

L3.6 
2.0 
4 . ;  
5 . c  

19.6 
2 . 3  
4.1; 
5.c. 

12.6 
12. s 
: u . c  
i5.L 
1 3 . €  

2 . 2  
4.5 
5 . ;  

: a * ;  
12.G 
l * . C  
16.C 
13. 6 

2 .  c 
4. C 

9 3 7  
1.3 0 1 
435 

1251 
8 1  

l i l 5 3  
1315 

7 3 7  
317 
344 

7 
2 2 6  
8 2 6  
9 3 4  
293  
7 7 t  

l ? k I  
l i 5 t  

% b  
e 5 7  
8 9 7  
z:2 

l i t ?  
LO 77 
735 

I3i3 
9 3: 
8 9 9  
729 

1:77 
32: 
44 

3 3 3  
1 0  5 
R27 

119c 
23 
41 

8 35 
8 L 4  
16 

4 39 
7h 

1C23  
1 2 € 5  

3b 

65 
1a2 
177  
2 1 7  
2 7 3  
b1j5 
171 
43 
71 
96 

154 
2 6 3  
31 5 
2 62 
47 
61 
89 
: 22 
16Fm 
153 

4 3  
5 9  
93 

139 
45 
53 
64 
96 
27 
34 
45 
72 

5 79 
7: 
73 
5 ;  
25 
26 
tl 
54 
5 2  
47 
6 3  
4 3  
19 
27 



H3-133 

TABLE H3-9. (Continued) 

Grid 
Coordinates 

Badge 
Number uR/hr 

5 i d . ?  E 1 5 . C  1 2 3 5  27 
S 1 C . C  E 16.0 1126 26 
S 15.3 E 1 7 . 6  1237 3 4  
s : : . c  E L8.2 5 9 7  24 
s 1lj.t € 13 .C  7 S t  23 
S : C * C  E 2 3 . ;  6C7 41 
S i 1 . C  E i 5 . 0  616 27 
S 11.G E L 6 . 0  45  26 
s l 1 . C  E i 7 . c  619 2 5  
S 11.1. E i ' 3 . L '  172 27 
s L1.C E 13.6 1285 25 
s 1 I . C  E 2 3 . c  66C 3u 
S 12.i E 15 .L  113: 19 
s 12.c E 1i.L 1.13 31 
S 12.C E i7.C 6t 846 
s 1z.c E : 3 . c  121 37 
s 12.6 5 13.i: 7 3 : 33 
s :2.z E 2 2 . 2  6 2 5  9 4  
S 1 3 . C  E i 5 . G  6 3 8  15 
S i3.C E 16.0 117 2.3 
s i 3 . c  E 17.c 627 39 
S t3.L E L 3 . L  145 2: 
S 13.i E 1 3 . i  633 29 
S 13.C E 2 O . G  1 2 3  89 
s 2 s . c  E 15.; 3 3 5  20 
S 14.C E 1 5 . 6  4 2 3  2:. 
s 1 4 . c  E 17.2 i 5 c  21 

bO? 29 3 1 S . t  E 13.C 
S 14.C E 13.C 132 24 
s 14.c E 20.0 1 5 b  143 
S 1 5 . L  E 1 S . G  114 2;; 
S 15.5 E 13.3 216 16 
S 15.C E 1 7 . 0  163 21 
S 15.6 E 1 3 . 8  7 6 1  15 
S 1 5 . 6  E 1 3 . 0  155 21 
S L5.C E 2 3 . L  965 39 
S 15.5 E 1 5 . 5  159 26 
S 13.C E 15.J 733 19 
S 16.C E 17.6 6 3 1  20 
S 2 6 . 5  E 1 9 . L  957 2: 

S 15.0 E 2 3 . 0  4 2 4  2 9  
5 t 4 . C  E 13.2 635 4(! 
s 2G.C E 1 L . c ;  126 23 
S 2 5 . L  E 9 . 6  632 24 
T 7 5 . r  F 1n.c 1 5 7  1 6  

P 

s i 3 . c  E 13.5 149 2G 



! 

H3-134 

TABLE H3-9. (Continued) 

Grid 
Coordinates 

Badge 
Number uR/hr 

- j  

s 2 3 . c  L 3.: 
S 26.5 E 3.G 
S 7 6 . t  E 15.C 
S 26.G E 11.0 
s t 7 . c  E 9 . s  
s 2 7 . c  E 3.2 
S 27.C E 12.3 
S 2 7 . 6  E l1 .G 
s 3 9 . c  E 15.c 
s 39.u E 2 7 . ;  
S 33.0 E 1 S . G  
S 3 3 . 3  E 13.3 
5 3 3 . 2  E 1 7 0 :  
S 3 3 . t  E L 8 . Z  
s 4J.i E 1 h . t  
S 4 t .C  E i7.L: 
5 L 2 . 5  E 19.0 

1274 
88k 

1 2 9 3  
632 
6 8 0  

1254 
1 2 7 5  
135 3 
1269 
6u? 
2 5 3  

1 2 9 3  
12R i .  

5 5 5  
9 2: 
5 6 3  
6 5 5  

26 
2C 
34 
27 
3c 
29 
4i 
26 
16 
2% 
17 
43 
14 
23 
21 
23 
2 1  
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0 

K 
o* 
v) 

S 
c * 

e m  J L Q  
Ly 

N 

\ rn * " 8  B 0 -  

Lyrz O P L  15 

s 0 0  . .  

0 -  0 PClO 

a BalmerRoad m 
b 
lc n 

ur 0 -DOE7 
0 

PC 9 

O P L  17 
O P L  16 

WT3. 
:R 1 

)CR 2 WT4. 

J NIAGARA FALLS 
pL 

50 0 pL lo STORAGE SITE 
0 

; w T 6 0  OPL? 
.DOE17 

u > 
PL6. 

) C R 3  PL 5. 
PL 4. 

PL 3. 

P L 2 0  O ~ O e .  
m N -  o m r n  

'r 
Pletcher Road PL1.' v)v)  v).w 

0" a 
PC2()  

m N a. c 0 
a a a z  z 

0 0 0  5 @DOE 13 

0 

E K 
51 D O E 1 1 0  0" 

A A - I w  a 
0 0 

c s 

2 k 
I E 

' LEGEND 

BL = BLAIRSVILLE ROAD 

BR = BALMER ROAD 
CC = CREEK TRANSECT .DOE 14 PC1 @ a 
CR = CREEK ROAD 

0 

DOE = DOE MONITORING SITES 
E = EAST TRANSECT 

LR = LUTTS ROAD 
PC = PORTER CENTER ROAD 

PL = POWER LINES 

RR = RIVER ROAD 

S = SOUTH TRANSECT 
W T  = WEST TRANSECT 
YR = YOUNGSTOWN ROAD 

PLR = PLETCHER ROAD 

FIGURE H3-17. OFF-SITE TLD MONITORS LOCATED IN THE IMMEDIATE VICINITY OF 
THE DOE-NIAGARA FALLS STORAGE SITE 



LEGEND 

B L  = B L A I R S V I L L E  ROAD 

BR = BALMER R O A D  

CC = CREEK TRANSECT 
CR = CREEK R O A D  

DOE = D O E  M O N I T O R I N G  SITES 

E = EAST TRANSECT 
L R  = L U T T S  R O A D  
PC = PORTER CENTER R O A D  
PL = POWER CINES 

PLR = PLEJCHER R O A D  
RR = R I V E R  R O A D  

S = SOUTH TRANSECT 
W T  = WEST TRANSECT 

Y R  = YOUNGSTOWN R O A D  

DOE 1 2  

DOE 16 0 

>- E 1 3 a  

F I G U R E  H3-18. O F F - S I T E  TLD MONITORS LOCATED I N  THE NIAGARA F R O N T I E R  
( S t i p p l e d  area i s  tha t  shown i n  F i g u r e  H3-17.) 

X w 
I 
P 
w 
m 

I 
- ... . .. . 
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TABLE H3-10. OFF-SITE TLD LOCATIONS BY TRANSECT 

(See Figures H3-17 and H3-18  for ID codes.) 

Identification 
Code 

Badge 
Number 

eL - 1 
Bl - 2 
BL - 2 
BL - 3 

BR - 1 
BR - 1 
BR - 2 
BR - 2 
BR - 3 
BR - 3 
BR - 4 
BR - 4 
BR - 5 
&R - 5 
82 - 6 
BR - 6 
BR - 7 
BR - 7 
cc - 1 cc - 1 
cc - 2 
cc - 2 
cc - 3 
cc - 3 

CR - 1 
CR - 2 
CR - 2 
CR - 3 
CR - 3 
C R  - 4 
CR - 4 
CR - 5 
CR - 5 

0 33 
3 4 0  
7 74 
789 

125 
773 
281 
440 
184 
9 65 
4 4 3  
8 17 
397 
8 67 
2 26 
8 G O  
2 51 
2 8 4  

96 
13 34 
3 06 
11 0 9  
1 e9 
7 84 

991 
43 

2 74 
11 22 
12 32 
151 
909 
4 14 
12 61 

16 
1 9  
13 
ia 

16 
19 
23 
I9 
15 
1 3  
18 
16 
14 
18 
1 e  
1 8  
19 
1 8  

45 
15 
19 
15 
18 
16 

18 
17 
15 
14 
14 
18 
15 
18 
21 
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TABLE H3-10. (Continued) 

Identification 
Code 

Badge 
Number u R / h r  

DOE- 1 
DOE- 1 
DOE- 2 
DOE- 2 
OOE- 3 
DOE- 3 
OOE- 4 
DOE- 4 
DOE- 5 
DOE- 5 
DOE- 6 
DOE- 6 
DOE- 7 

OOE- 8 
DOE- 8 
DOE- 9 
DOE- 9 
DOE-10 
DOE-10 
DOE-11 
DOE-11  
DOE-12 
DOE-12 
DOE-13 
DOE-13 
DOE-14 
DOE-14 
OOE-14 
DOE-14 
DOE-15 
D O E - 1 5  
DOE-15 
DOE-15 
DOE-16 
DOE-16 
D O E - 1 7  
DOE-17 
GOE-17 
DOE-17 
DOE-17 
DOE-17 
DOE-17 
DOE-17 
DOE-17 
D O E - 1 7  

oaE- 7 

2 0 7  
8 55 
5 99 

1 2 9 9  
2 66 

1 2 4 2  
6 97 
8 70 
5 79 

1 2  29 
1 3 6  
982  
920  

1240  
1 9 3  
8 63 
1 7 5  
272  ' 

55  
2 36 
2 99 
3 20 
11 02 
1 2  1s 

3 79 
25 

2 5 2  
337 

1 0  24  
2 49 
3 74 
9 4 4  

1 0 1 7  
1 8 6  
8 3 1  
1 0 4  
i 7 1  
200  
3 22 
5 5 2  
5 7 2  
6 0 9  
6 6 7  

1130  
1 1 8 2  

ic7 

1-3 
1 5  
20 
4 1  
17 
1 5  
1 9  
1 5  
2 2  
2 5  
1 7  
1 8  
1 3  
1 4  
1 6  
1 6  
1 7  

1 6  
1 6  
1 7  
1 3  
2 4  
24 
1 7  
1 6  
1 8  
1e 
1 4  
1 8  
1 8  
1 8  
1 7  
1 8  
35 
1 3  
1 7  
1 7  
18 
1 7  
2 4  
3 1  
2 4  
1 9  
1 4  
2 3  

i e  
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TABLE H3-10. (Continued) 

Identification 
Code 

Badge 
Number vR/hr 

DOE-18 
00E-18 
DOE-19 
00E-19 
OOE-20 
00E-20 

E - 1  
E - 2  
E - 2  
E - 3  
E - 3  
E - 4  
E - 4  
E - 5  
E - 6  
E - 6  
E - 7  
E - 7  
E - 1 0  
E -10 
E -11 
E -11 
E -12 
E -12 
E -13 
E -13 
E -14 
E -14 
E -15 
E -15 
E -16 

12 05 
1 2  60 

~ 931 
11 35 
442 

10 25 

75 
219  
743 
225  
2 8 0  

8 7  
3 8 7  
8 02 
295 

b 53 
10 22 
368 

1 1 5 6  
756 
896 

6 3  
3 82 
141 

11 49 
7 6 4  
9 7 9  
1 7 8  

1 0 3 0  
1 4 0  

e 6 2  

16 
45 
24 
14 
17 
16 

3 4  
2 7  
2 9  
21 
2 1  
5 3  
50 
3 6  
30 
23 
16 
14 
18 
1 6  
1 8  
1 8  
12 
1 5  
1 4  
1 0  
1 5  
18 
15 
14 
15 

L R  - 1 15 16 
LR - 1 431 lt! 
LR - 2 2 89 1 9  
LR - 2 9 41 16 
LR - 3 3 75 1 7  
LR - 3 8 0 3  1 8  
LR - 4 142 18 
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TABLE H3-10. (Continued) 

Identification 
Code 

Badge 
Number 

LR - 4 
LR - 5 
LR - 5 
LR - 6 
LR - 7 
LR - 7 
LR - 8 
LR - 8 

PC - I 
PC - 2 
PC - 2 
PC - 3 
PC - 3 
PC - 4 
PC - 4 
PC - 4 
PC - 7 
PC - 8 
PC - 8 
PC - 9 
PC - 9 
PC - 9 
PC - 1 0  
PC - 1 0  

PL - 3 
PL - 4 
PL - 5 
PL - 5 
PL - 6 
PL - 6 
PL - 7 
PL * 7 
PL - 8 
PL - 8 
PL - 1 0  
PL - 1 0  
PL -11 
PL -11 
PL -12 
PL -12 

7 01 
665 
8 7 1  

67 
73 

2 4 5  
2 65 
3 78 

290 
57 

3 73 
4 0 6  

I1 64 
1 9 4  

1047  
12 02 

5 1  
843 

I1 23 
99 

1 3 7  
4 32 
1078 
1 2 9 7  

2 59 
2 73 
343 
4 74 
4 2 1  
4 94 

86 
807  

1 0  
14 

2 54 
315 

29 
2 76 
89 

878  

- 
1 3  
15  
1 8  
1 8  
1 9  
19 
1 8  
1 7  

1 8  
1 7  
1 9  
1 9  
1 7  
1 6  
1 5  
1 7  
1 6  
1 5  
15 
1 5  
1 8  
15 
1 5  
1 4  

4 3  
6 9  
5 6  
55  
23 
24 
1 7  
1 7  
I 8  
1 6  
18 
1 6  
I 4  
1 7  
1 7  
1 5  

.. 
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TABLE H3-10. (Continued) 

Identification 
Code 

Badge 
Number 

PL -13 
PL -13  
PL -14 
PL -15 
PL -15 
PL -16 
PL -16 
P t  -17 
PL - 1 7  

PLR- 1 
PLR- I 
PLR- 2 
PLR- 3 
PLR- 3 
PLR- 4 
PLR- 4 
PLR- 5 
PLF,- 5 
FLR- 6 
PLR- 6 
PLR- 7 
F L R -  7 
FLR- 8 
PLE- 8 
PLR- 9 
PLR- 9 
PL2- 10 
PC R-1 0 

R R  - 1 
RR - 1 
RR - 2 
RR - 2 
RR - 3 
RR - 3 
R R  - 4 
RR - 4 
RR - 5 
RR - 5 
t?R - 6 
RR - 6 

313 
7 70 

8 
8 66 
8 98 
217 
570 
277 
767 

4 2 9  
10 27 
961 
199 
342 
127 
9 8 7  
32 

451 
7 2  

1119 
339 
960 
9 7 8  
9 9 2  
3 46  
723 
3 6 8  
918 

85 
214 
777 

12 55 
9 5  

252 
1281 
1333 
383 
841 
2 83 
1021 

13 
14 
14 
18 
14 
1 6  
18 
18 
10 

1 9  
19 
18 
13 
13 
15 
l b  
14 
17 
15 
12 
12 
13 
15 
15 
13 
1 2  
14 
15 

13 
16 
12 
14 
1 5  
17 
16 
15 
17 
16 
14 
17 
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TABLE H3-ln. (Continued) 

Identification 
Code 

Badge 
Number uR/hr 

s - 1  
s - 1  
s - 2  
s - 2  
s - 3  
s - 3  
s - 4  
s - 4  
s - 5  
s - 5  
S - 6  
S - 6  
s - 7  
s - 7  
S - 8  
s - 8  
s - 9  
s - 9  
s -10 
s -10 

HT - I 
H f  - I 
WT - 2 
WT - 2 
WT - 3 
WT - 3 
WT - 4 
PIT - 4 
WT - 5 
HT - 5 
M T  - 6 
HT - 6 
WT - 7 
wT - 7 

64 
186 
2 t.6 
581 
798 
9 15 
39 

261 
7 99 
980 
984 

197 
2 44 
7il8 
958 
130 
138 
371 
9c3 

i o i a  

8 5 0  
I1 53 

6 
419 
2 75 

1256 
1 8 2  
296  
3 16 

11 47 
334 
790  
449 

1070 

12 
11 
13 
15 
13 
15 
13 
16 
16 
16 
17 
17 
12 
16 
14 
16 
16 
14 
17 
1 7  

13 
14 
17 
16 
15 
1 3  
17 
1s 
16 
1 5  
14 
35 
16 
14 



a 3 
.& 

7 
f 

T 
i 

H3-143 

TABLE H3-10. (Continued) 

Identif icat ion 
Code 

Badge 
Number 

YR - 1 
YR - 1 
YR - 2 
YR - 3 
YR - 3 
YR - 4 
Y R  - t 
YR - 5 
YS - 5 
YR - 6 
YR - 6 
Yf? - 7 
YR - 7 

191  
7 7 2  
395 
2 4 7  
11 07 

1315 
3 5 0  
4 5 4  
6 5 2  

11 52 
4 

3 6 1  

7 8 6  

1 6  
1 5  
19 
1 7  
14 
1 6  
1 5  
16 
18 
18 
16 
15 
17 



TABLE H3-11. RADIONUCLIDES IN COMPOSITE VEGETATION SAMPLES ' 

Activity ( p c i / h )  
210  137 40 231  227  223 219 2 3 4  234 226 214 214 232 

Location u235 Pa Th Ra Rn Th Pa Ra Pb Bi Th CS K Pb 

X 
W 

P 
P 
P 

tO.5 (1.8 ~0.8 (0.5 (0.5 t0.5 -- t0.4 t0.08 t0.08 4.7 c0.04 c0.08 t1 Background 

uncon taniina t e d )  

New Navy Dump e0.4 t2.1 t0.8 t0.7 t0.7 t0.8 -- 0.5  
(W quadrant) 

(SE quadrant/  I 

0.2 0.4 c0.5 c0.04 cO.1 c1.0 

9 2.9 2.6 c0.6 <0.04 tO.1 S p o i l  Plle/R-10 ~0.4 t2.0 e0.8 t0.6 t0.6 t0.6 -- 5.4 
(Sw quadrant)  

0.5  0.5 cO.5 . 8.3  <O.l ~0.2 -- 1.0 Cesluiu Hot Spot (0.4 <2.2 t1.0 (0.7 <0.7 <o.a 
(N[J quadrant)  



TABLE H3-12. RADIONUCLIDE A C T I V I l ' Y  ( p C i / g )  I N  ANIMAL T I S S U E  FROM 
SAMPLES CAPTURED I N  CONTROL AND CONTAMINATED AREAS 

Raccoon Uncontemin- 
(111.116) aced Control 

c o . 3  c1.0 c o . 5  C O . 3  c o . 3  < 0 . 5  -- ~ o . 2  ~0.04 c o . 0 4  c 0 . z  co.01 c0.05 cn.1 (S31 E19) 

Raccoon S p o i l  Pile b 
( 1 8 )  R-10 Area 

(S23 U l S )  c O . 3  <1.5 <0.8  ~0.4 ~0.4 ~1.0 -- C O . 3  c O . 0 3  ~ 0 . 0 4  ~ 0 . 5  ~ 0 . 0 1  ~ 0 . 0 5  ~ 0 . 1  

Raccoon New Navy 
(19,123) Dump 

(N14 ElO) C O . 3  CO.9 C O . 3  C O . 3  co.3 C O . 5  -- cO,3 <0.03 ~ 0 . 0 4  ~ 0 . 3  <0.01 ~ 0 . 0 5  ~ 0 . 1  

k u a e  Uncontamin- 
ated Control 
Compoai te < 0 . 3  ~ 1 . 0  C O . 4  C O . 3  C O . 3  C O . 5  - C O . 2  C0.04 C0.04  ( 0 . 3  CO.02 <0.05 C 0 . 1  

House Spoil  Pile 
< 0 . 3  ~ 0 . 0 4  <0.04 ~ 0 . 3  ~ 0 . 0 1  ~ 0 . 0 5  cO.1 R-10 Composite ~ 0 . 3  C0.9 ~ 0 . 3  ~ 0 . 3  <0 .3  -- -- 
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1 

I 

TABLE H3-13. SPARK SOURCE MASS SPECTROSCOPY OF SELECTED VEGETATION 
AND ANIMAL TISSUES FROM THE CENTRAL DRAINAGE DITCH 
AND THE R-10 RESIDUE STORAGE AND SPOIL PILE AREA 

[Concentration (mg/g) . ] 

ur a:l :u7l 
Tho? ium 
Sisr!ct5 
te zc! 
T h a i  I Lull! 
Fkkrccru 
00 ?C 
D?at inum 
Ir  i c  i u ~  
Os?tium 
!?hen i u n  
Tun 9 s  t e n  
Tar! t a lum 
Ha+n i c e  

Y t t e r b i u m  
Thu i i u m  
Erb iur :  
t+o l n i u m  
D v s P r o s  iur: 
Ter-i ium 
Gado!inivr: 
Eurcr* lun 
Samarium 
k o d r m i u m  
R as e odrni  c- 
Cerium 
L e n t  h a  u E 
Bar Fun 
Cesium 
Ioc  i n e  
Tc ? l u r  iur: 
Ant  inocr 
? i n  
InC ium 
Cadmium 
Si iver 

! J 2 * c C i U F l  

CATTAIL ROOTS - CENTRAL DRAINAGE DITCH 
238 
232 
209 
206 
205 
202 
297 
1515 
w .  
140 
187 
f84 
2.6.' 
178 
275 
174 
169 
id6 
i65 
164 
i5s 
158 
153 
252 
144 
141 
f40 
I35 
i 3 8  
133 
I 2 7  
128 - 4 2-1 
220 
FF5 
i2.4 
to7 

3. 29E+O 
1 . 3 i E + 2  
<i. 37E+O 
< z ,  47E+1 
< 5 . 4 9 E + O  

Pa?ladiur: 

Rut  hen i u E  
50 lvbdenun 
Niobium 
Z i ~ c o n  i u n  
V t t c i u m  
S t r o n t i u ?  
Rub i d  ium 
k o n i n e  
Se ?err iun 
*sen i c  
h r n m i u n  
Gait iun 
Z i n c  
COOP e - 
H i c k e  i 
C o b a l t  
Iron 
Man ssn e s e 
Ch?om~uF? 
Van ad i urn 
T i t a n i u m  
Sc and i urn 
Calc ium 

Chlor  i n s  
Su 1P hur 
PhosPt..orcs 
S i l i c o n  
A!uninup 
Yasncsiur: 
s o d  iu?! 
F l u o r  i n e  
Boron 
Serr?!icr: 
L i t h i u m  

RhQd i U m  

D O t a S S i V n  

105 
LO3 
I@- 
98 
93 
90 
89 
88 
85 
79 
80 
75 
74 
7% 
66 
65 
61 
54 
57 
55 
53 
51 
47/2 
45/2 
40 
41 
35 
34 
31/2 
29/2 
27.4 
-25/2 
23/2 
19/z 
2.2 
9 
7 

TOTRLS 

<5.4-E+0 
<i. 37E+i 
<8.23E+O 
8.23E+2 
5.49E+F 
.z. 47E+3 
5.45E+i 
2.74E+2 
4.12E+2 
(1. 10E+.' 
<1.65E+1 
8.23E+1 

<8.23E+O 
8.23E+.' 
5.49E+3 
5.43E+3 
5.49E+4 
.8.23E+3 
4. IlE+S 
1.37c+5 
2.69E+3 
2.745+3 
8.23E+4 
<3.845+0 
5.52E+3 
8.19E+S 
6.45E+2 (b) 
3.98E+5 ( c )  
1.37',+5 
1.88E+5 
5.48E+5 
1.10E+6 
8.03E+5 
<1.655+1 

%. 62E+2 
2.74E+O 
i. 63E+3 



J 
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TABLE H3-13. (Continued) 

*an iuc.! 
T h o r  ium 
Birmrt  h 
Lc ad 
T h a l ?  Lun 
M e r c u r y  
Gold 
P l a t i n u m  
Ir i d  i u m  
Osmium 
Rhenium 
Tu n s s  t e n  
Tar! t a 1 u m  
Hafn i u m  
L u t e c i u m  
Y t t e r b  i u n  
Thu 1 i u m  
E r b i u m  
Ho Lmium 
D v r p r o r i u r .  
T e r b i u m  
G a d o l i n i u m  
E u r o r  ium 
Samar ium 
Nco d r n  ium 
Pr as e o d Y P! i c! 

C e r i u m  
l a n t h a n u m  
Bar ium 
C e s i u m  
Ioc  i n c  
Te 1 l u r  ium 
Hnt  inons,  
? i n  
I n c  Fum 
Cadmiuq 
Si I v r r  

CATTAIL STALKS AID LEAVES 

238 
232 
a s  
206 
205 
202 
i97 
195 
F9i 
i90 
i87 
i&4 
i8i  
178 
275 
174 
169 
166 
i65 
164 
159 
158 
153 
152 
144 

!n 141 
140 
139 
138 
133 
127 
128 - 4 2.1 
120 
115 -- "14 

LO7 

1. 3oE+2 
<1.30E+1 
<4.35E+0 

<8.70E+O 
<1.30E+2 
<*.35E+O 
<1.30E+1 
<i. 30E+2 
<1.3OE+1 
(8. M E + Q  

i.SOE+?. 
<F. 74E+2 
<6.52E+i  
< 4.3SE+O 
<1 .30E+1  
<4.35E+O 
<&.70E+O 
<4.3!3E+O 
<L. 30E+l  
(3. WE+O 
(2.. SOE+1 
<8.70E+I3 
<i. 3 E + 1  
<2 .17E+1  

3.04E+O 
8.70E+O 
4.35E+O 
8 . 8 3 E + 1  
2.17E+O 

<.?.57E+O 
< 8.70E+O 
<2.6 iE+O *. 35E+1 
<a. 17E+O 
<.d. 6LE+1 
(8. 7OE+O 

2 .6 iE+3(d)  

,* 

- C E N T W  DRAINAGE DITCX 

Po 1 I a d  i urn 
Rhoc ium 
R u t h e n i u m  
No I r b d e n u n  
H i o b  i u m  
Z i r c o n i u n  
Y t t r i u m  
S t r o n t  iurn 
R u b i d i u m  
B r o n i n c  
Se l e n i u m  
R r s e n i c  
German iurn 
G a i l i u m  
Z i n c  
C o p p e r  
N i c k e l  
C o b a l t  
I r o r !  
Man s a n  e a d 
C h r  o m i u n  
Vanadium 
T i t a n i u m  
S c a n d i u m  
C a l c i u m  
P o t a s s i u m  
C h l o r i n e  
Su 1P h u r  
P h o s ~ h o r u s  
Si \ i c o n  
R l u m i n u n  
f l ames  ium 
Sod i u n  
F l u o r i n e  
Boron  
B c r r  11 ium 
L i t  h i u -  

105 
2.03 
101 
38 
93 
90 
89 
88 
85 
79 
%a 
75 
74 
71 
66 
65 
61 
5.9 
57  
55 
53 
51 
47/2 
45/2 
4.0 
4.1 
35  
34 
3F/2 
29/2 
27/2 
25/2 
23/2 
15/2  
11 

9 
7 

TOTFILS 

< 8 . 7 E + O  
< 2 . 1 7 E + 1  
<L. 3OE+1 
4.35E+2 
1 . 3 0 E + 2  
i.3oE+3 
*. 35E+O 
2 .17E+2  
2 .17E+2  

<L. 7 4 E + 1  
<4.35E+1 
4 . 3 S E + 1  
i 8 . 7 E + O  
2 . 6 i E + 1  
4.3SE+4 
4 . 3 i E + 3  
2 . 1 7 E + 4  
1. X E + 3  
6 . 5 0 E + 4  *. 35€+4 
F. 26E+3  
4.3594 
2 .61E+4  

<6 .09E+O 
.2.59E+4 
6.49E+5 
2. iiE+3(e) 
6 .41E+5(f )  
2 . i 7 E + 5  
4.09E+5 
8 . 6 3 E + 4  
1.09E+6 
2 .59E+6  

<Z.6LE+l  

1 . 5 2 E - 1  
3 . 0 0 E + 2  

2. s a ~ + 2  

6 .47E+6  
< 7 . 5 3 E + 2  



H3-14 8 

TABLE H3-13.  (Continued) 

uru, l u n  
T h o r i u m  
B i s r m t h  
Lead 
T h a I I  i u p  
M e r c u r y  
Go :.d 
P l a t i n u m  
I r i d i u m  
Osmium 
Rhrn ium 
l u n g s  t e n  
Tan t a L um 
H a f n i u m  
Lu t c ium 
W t r r b i c n  
Thu 1 ium 
E r b i u m  
Ho Imium 
DvsPros ic't? 
T e r b  ium 
G a d o l i n i v r :  
Eucop ium 
Samar i urn 
HcoCYmium 
?r s s e o d r  mi url 
Cer  i u n  
L a n t  hanur! 
B a r i u m  
C e s i u m  
Iod i n c  
Tc 1 I u r  ium 
f int  imonr 
T i n  
I n c  i u n  
Cad m i  urn 
Si iver  

GROUNDHOG TISSUE - R-1C 

238 
232 
209 
206 
20s 
202 
L97 
195 
i91 
190 
F87 
184 
181 
178 
F75 
174 
169 
'166 
iaS 
164 
is9 
155: 
153 
152 
144 
1 4 1  
140 
139 
138 
133 
2.27 

1. WE+U 
(1. WE+G 
<6. UBE-1 

3.65E+O(g) 
< 2. - 2 E + O  
< ".82E+1 
<6.08E-1 
<2.82E+0 
<i. 82E+U 
il. WE+O 
Ci. 22E+ij 
11.8zE+O 
<L. 22E+" 
i. 11E+O 
<5.08E-Z 
< 1 . 8 2 E + O  
<6. 08E-? 
<1.22E+O 
<6.08E-L 
<1.82E+O 
C4.25E-I 
<L. 8ZE+O 
<i. 22E+O 
<i. 82E+CI ' 

<3. UI(E+O 
6.08'-1 
4.25E-1 
4. 25E-1 
4.2LE+i 
6. W E - I  

< 6.38E-1 
128 <L. 22E+O 
i21 < 3.65E-1 
220 3: WE+O 
ii5 <3.04E-1 
z 4  <3 .65E+O 
107 <i. 22E+O 

STORAGE AND SPOIL PILE AXFA . 

Pal  l a d  iuc:  
Rhodium 
R u t  h e n i u n  
Plolrbdenur!  
N i o b i u m  
Z i r c o n  i u n  
Y t t r i u m  
S t r o n t i u r !  
R u b i d i u m  
Bromine  
Se l e n  iurr  
*sen  ic 
Ge r nan i urn 
Gai I ium 
Z i n c  
C o p p e r  
f f i ckc  1 
C o b a l t  
I ron  
Mansane  se 
ChromiuE 
Vanadium 
T i t  a n  ium 
Scandium 
C a l c i u m  
P o t  ass ium 
C h l o r i n e  
Su l P  h u r  
Phosphorus 
S i l i c o n  
Aluminur!  
Names ium 
S o d i u m  
F l u o r i n e  
B o r o n  
B e r y l l i u m  
L i t h i u m  

105 
103 
101 
98 
93 
90 
89 
88 
85 
79 
80 
7s 
74 
71 
66 
65 
6a 
59 
57 
55 
53 
51 
47/2 
45.e 
40 
4 1  
35 
34 
3112 
29/2 
27/2 
25/2 
23/2 
19 /2  
11 
9 
7 

TOTfiLS 

<1.82E+O 
<3.04E+I) 
< 1 . 8 E + O  
<1.82E+O 

3.04E+O 
3.65E+1 

<3.04E-l 
-3.04E+O 
1. S E + 2  

(2. 43E+Q 
<6.08E+O 
i.22E+O 

cs. LS.IE+O 
3.65E+O 
2.43E+3 
2.98E+2 
9. I lE+O 
i. 22E+l 
3.00E+3 
2.84E+1 
i . I 5C+2  
1.12E+1 
3.65E+2 

<5:.5fE-1 
i. 25E+3 
5.4ZE+4 
NG (h) 
7.59E+3 (i) 
ti. 07E+4 
2.07E+4 
1.12E+3 
S.O3E+4 
4.33E+4 

<3.65E+O 
8.70E+O 

(1.52E-2 
5.09E+1 

(a) FOR 206?9 ONLY. 207s)9=1. E+3, 208DS= . 4,. E + 3 .  

(b) %LO4 UESD IN SAMPLE PREPtW9TIOV. 

( c )  H2S04 USED IN S~EPLE PREDewTIO'J, 

(d) FOR 206% ONLY 207P9=1.7E+3. 208D9=2.6E+3. 

(el HCL04 USED IN SAMPLE PREPRRRTXON. 

(f) W O 4  USED IN SAMPLE PRFIPARRTIOtJ. 

F a  =B ONLY. ZOi'P6=2.2EM. 208PBr4,8E+O. 

(h) HCLW USED IN M !  . ATION. 
(i) H2S04 USED IN S W  PREpWTI0t.l. 



H4-1 

H . 4 .  CHARACTERIZATION 9F THE R-10 RESIDUE 
STORAGE AND SPOIL PILE AREA 

TABLE H4-1. URANIUM CONCENTRATIONS IN SURFACE SOILS 
FROM THE R-lO/SPOIL PILE AREA 

Grid Coordinate Tota l  Uranium (pg/g) 

517.0 
Si?. 0 
Si?. 0 
S17.0 
517.0 
s 1 9 . 0  
S l B .  0 
S18.0 
si9.0 
s19.0 
s19.0 
si9.0 
Sl9.G 
S20.G 
S2C.G 
S20 0 
S29 . ? 
s21 . 0 
SZlm 0 
521.0 
s22. 0 
s 2 2 . 0  
s22.0 
S22 G 
S23.3 
523.0 
S23 0 
S23a 0 
S23.0 
523.3 
S24.0 
S24.0 

w10.0 
WIi. G 
w12.0  
W14. 0 
W 1 5 m  0 
W13. 0 
W16. 0 
W l f .  0 
wii.0 
H13m 3 
W14. 0 
W 1 6 a  0 
W17.0 
w 9.0 
C l l i . 0  
Wi6.C 
w17.0 
W13.5 
W14. 0 
W 16.5 
W l J .  0 
w10.5 
W i 4 . 0  
wi5 .0  
w 9.c 
W i t  0 
W13. 0 
W 14.0 
W16m 0 
W l T . 0  
w 9.5 
W13. 0 

. 92 
55  . 77  . 8 3  
7 6  

5 . 6 9  
1.. 9 5  

1 5 . 7 3  
2.25 
2.7C 
2. z 5  

2 3 . 0 3  
1.06 
5.33 
1.81 

1 2 . 4 3  
5.93 

37.40 
23 46 
6-56 

4 3  rn 2 5  
17.29 

3 . 2 3  
2 3 . 5 7  
13.09 
25.OC 

5 . 2 0  
1.23 

36. Lf4 
6 . 3 3  

23 93 
1.19 



H4-2 

TABLE H4-1. (Continued) 

Grid Coordinate Total Uranium (pg/g)  . 

S 2 4 . 0  
525.3 
S25.3 
S25.0 
S25. G 
S26.0 
S26.0 
S26m 0 
S26 .0  
S26.0  
S Z T . 0  
S2A.O 
S27m 0 
S27.P 
S28.0 
S28.0  
s29.3 
s29.3 

H l L  0 
w 9.5 
w11.s 
W14.0 
W16.5 
w 9 .5 
H13.0 
W14.0 
W15. 0 
Hi6.5 
w 9.0 
H14 .0  
W16.5 
H17m 0 
Wlbm 0 
Wi7.0 
W15.0 
W17.0 

3.20 
23 4 4  
1.91 
1. 7 1  

llm01 
10 . 7 5  

2 .43  
9 .33  

144.76 
3 1 . 5 ( !  
1.67 
7. @t 
5.05 
7.41 

4 3 . 0 4  
3.81 . 5 2  
2 . 8 3  



TABLE 134-2. URANIUM 235 ACTIVITY (~Ci/g)(~) AT TEST CORE LOCATIONS IN THE SPOIL PILE(b) AND 
R-10 RESIDUE AREA, BY DEPTH AND OCCURRENCE IN SAND AND GRAVEL LAYERS 

Depth Belov S p o i l  P i l e  Depth Below Ground Surface") 
Grid ( f t )  ( f t )  

Locat ion  0-2 2- 4 4-b 6-8 6-10 0-2 2-4 4-6 6-8 8-10 10-12 12-14 14-16 16-18 16-20 

S21W13(b) 

S23U13(b) 

s24w14(b) 

S25W13(b) 

S15U9 

S17Ul.3 

S19Wl5 

s19wl7 

s20w12 

S22W9 

S24Wll 

S24W17 

S25Wll 

S26W9 

S26W17 

S29Wl7 

<0.4 

(0.9 

<5 CO.9 <1.2 4 . 0  

c O . 6  ~1.2 <2.0 

<0.5 -- 21 . 25  cO.2 <0.6 
( e )  

<0.4 <0.4 c o . 4  <0.4 

c2.0 0.9  

1 . 2  c 0 . 4  ~ 0 . 5  < 0 . 4  c0.2 

<0.7 <0.2 <0.8 4.0 loo 
< l o  e l 0  

4 0  <10 

c1.0 <0.4 <0.5 ~ 0 . 4  ~ 0 . 4  

10 

~0.5 cO.2 ~ 0 . 4  <0.4 -- 

(a )  Background 0.50 pCi/g.  

(b) S p o i l  p i l e  is opproximatc ly  6-10 f e a t  o f  overburden o n  t h e  o r i g i n a l  R-10 r e s i d u e  a r e a ,  
been r e l a b e l l e d  f o r  comparison t o  test c o r e s  begun a t  t h e  o r i g i n a l  ground s u r f a c e .  

The Depths of samples through t h e  s p o i l  p i l e  have  

(c) For a c c u r a t e  test c o r e  depth  f o r  o n l y  t h e  c o r e s  i n  t h e  s p o i l  p i l e ,  add 1 0  f t  t o  t h e s e  d e p t h s  when comparing t o  Appendix H, T a b l e s  3 and 4 .  

(d) v "B *" I n d i c a t e s  p r e s e n c e  of sand and g r a v e l  l a y e r s .  

( e l  -- - I n s u f f i c i e n t  sample for a n a l y s i s .  

X 
CI 
1 
w 

( f )  > = Above background b u t  below 5.0 pCi/g.  

(9) * p Equal  t o  background l e v e l s  de te rmined  by r a d i o c h e m i s t r y  (1.9 pCi /g) .  



TABLE H4-3. RADIONUCLIDES I N  SOILS TAKEN BY HAND AUGER SAMPLING--R-lO RESIDUE AND 
SPOIL AREA 

~~ ~~~~ ~ 

*For t o t a l  uranium, mul t ip ly  2 3 5 U  (pCi/g) by 65.9 t o  obta in  (1.18) t o t a l  uranium per gram of sample. 



TABLE 1-14-4. LEAD 210 ACTIVITY ( p C i / g ) ( a )  AT TEST CORE LOCATIONS I N  THE S P O I L  AND 
R-10 RESIDUE AREA, BY DEPTH AND OCCURRENCE IN SAND AND GRAVEL LAYERS 

- 
Depth Below Spo i l  Pile Depth Below Ground Surface(c)  

Grid ( f t )  ( f t )  
Loca t ion  0-2 2-4 4-6 ti-a 6-10 0-2 2-4 4-6 6-8 6-10 10-12 12-14 14-16 16-18 18-20 

S21W13‘b) 

S23U13(b) 

S241J14(b) 

S25U13(b) 

S15V9 

S17V13 

S191il5 

S19U17 

SZOWl2 

S22W9 

S24Ull 

S24U17 

S25Wll 

S26U9 

S26W17 

S29Ul7 

<3 

25 5 5- 

15  10 11 

60 270 

<I00 

172 

(e )  130 12 16  4 5 5 5 -- ( 4  c3 

8 < 3  <3  < 3  2 2  
9,400 12.100 15,500 -- 

”Vr; 

6 <3 <3 <3 < 3  

< 3  <3 <3  

1,150 48 

710 13.300 6,240 3,600 

7,600 11,200 60 

10,000 10,400 260 5.700 120 

190 3 4 <3 

6,960 1 ,300  45 

6 19 4 -- ( e l  

(a) Background = 4.22 pCi/g. 

(b) Spo i l  p i l e  is  approximately 8-10 f e e t  of overburden on the  o r i g i n a l  R-10 r e s i d u e  a rea .  The dep ths  of samples through t h e  s p o i l  p i l e  have 
been r e l a b e l l e d  f o r  comparison t o  test co res  begun a t  t he  o r i g i n a l  ground su r face .  

( c )  For accura t e  test  co re  depth f o r  on ly  t h e  co res  i n  t h e  s p o i l  p i l e ,  add 10 f t  t o  t h e s e  depths  when comparing t o  Appendix H. Tables  3 and 4. 

(d) )!‘$’I I n d i c a t e s  presence of sand and g rave l .  
gK.%n ,‘k4 

(e )  -- = I n s u f f i c i e n t  sample for a n a l y s i s .  

( f )  > = above background bu t  below 5.0 pCilg. 

(9) * - Equal t o  background l e v e l s  determined by rad iochemis t ry  (1.9 pCi/g) 

I 
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WEST 

SPOIL PILE TEST CORES 

FIGURE H4-1.  SPOIL PILE TEST CORES 



H4-7 

4 - 6 -  

6 - 6 -  

%lo 

10-12 - 

CORE- LOCATION - S21W13 [SPOIL PILE) 

1 1 

1 
1 

70-0 - 

1 
12-14 

FIGURE H4-2. DISTRIBUTION OF 226Ra I N  DEPTH 
PROFILES OF THE R-10 RESIDUE 
STORAGE AND SPOIL P I L E  AREA 
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. a0-P- 

zllt - 
*a6 - 

CORE LOCATION - S231.113 (SPOIL PILE) 

1 

I 1 I I 1 1 1 I I 

12-14 : 

FIGURE H4-2. (Continued) 



H4-9 

CORE LOCATION = S24W14 (SPOIL PILE) 

6-8- 

8-10 1 
10-12 '1 
12-19 1 4 '  

71-26 

I 
I I 1 I I I I -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 I 3.5 I 4.0 I 

RA-226 [LOG OF PCI/G) 

FIGURE H4-2. (Continued) 



H4-10 
i 

CORE LOCATION - S25W13 [SPOIL PILE) 

1 

17-14 

16-18 

16-20 

m-22 

P-24 

24-a6 G: 
3 . 5  0.0 0.5 1.0 1.5 2.0 2.5 1.0 5.5 4.0 

RA-226 (LO6 OF PCI/Gl 

FIGURE H4-2. (Continued) 



7 

J 

0 - 2 -  

2 - 4 -  

4- 6 - 
6- 8 

6-10 

H4-11 

I I 
I '  

I I I I I I I I 1 

CORE LOCATION = S15WO9 (R-10 RESIDUES) 
mlnl - 

'"- 

I 

j- 

p 

0 - 2 ,  

2 - 4 ,  

4- 6 - 
6 - 8 -  

b 1 0  

I 

I 
I I I I I I I I I Q.5 0.0 0.5 1.0 1-5 2.0 2-5 5.0 5.5 4.0 

RA-226 [LOG OF PCI/G) 

CORE LOCATION - S17W13 fR-10 RESIDUES) 
DEPTH (FT( 1 

FIGURE H4-2. (Continued) 



H4-12 

6 - 8 -  

8-10 - 
1*12 - 
12-14 - 
14-16 

16-18 - 
la-20 

CORE LOCATION - S19W15 (R-10 RESIDUES) 

I 
I 

0 - 2 -  

2 - 4 ,  

4- 6 

6 - 8 ,  

8-10 - 

I 
1 I 1 1 I I I 1 I I 

-0.5 0.0 0.5 1.0 1.5 2.0 2.5 J.0 5.5 4.0 
RA-226 [LOG OF PCI/G) 

I 
I 

I I I I 1 I I I I 

CORE LOCATION = S19W17 [R-10 RESIDUES) 
DEPTH[FT~ 

FIGURE H4-2. (Continued)  



H4-13 

DEPTH [F'T 
e 2 -  

2 - 4 -  

4- 6 - 
6- B 

8-10 - 
- 

CORE LOCATION - S20W12 (R-10 RESIDUES) 

1 

I I I I I 1 I I I 

I 
I I I I I I I I I I 

-0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 
RA-226 (LOG OF PCI/Gl 

CORE LOCATION = S22W09 (R-10 RESIDUES) 

FIGURE H4-2. (Continued) 
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16-16 - 
lu-20 

- 

CORE LOCATION = S24Wll IR-10 RESIDUES) 

-~ 

I I 1 1 I 1 I I I 

3 - 4 J  I 

4 - 6 ,  

6 - 8 ,  

8-10 - 
10-12 - 

1- 6 

I 
I 

I I I I I I I I I 

10-12 - 
13-14 - 
14-16 

1 

CORE LOCATION - S24W17 (R-10 RESIDUES) 

FIGURE H4-2.  (Continued) 
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6 - 8 -  

n 

.r 

I 

H4-15 

DEPTH (MI 
0 - 2 -  

2 4 -  

4- 6 - 
6 - 8 ,  

CORE LOCATION - S25Wll [R-10 RESIDUES) 

8-10 4 

I 
I I I I 1 I I I I 

-0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 ;.S 4.0 
RA-226 [LOG OF PCI/GI 

CORE LOCATION = S26W09 [R-lO RESIDUES) 

FIGURE H4-2. (Continued) 
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... 

i 

CORE LOCATION * S26W17 (R-10 RESIDUES) 

4-6 

, 6 - 8  

-I I 

I I 1 I I I I 1 1 I 

-0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 
R A - 2 2 6  [LOG OF P C I / G l  

CORE LOCATION - S29W17 [R-10 RESIDUE 

2 - 4  

4- 6 

6- 8 

0- 10 

I 
I I I I I I I I I 

-0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 S.5 4.0 
RA-226 [LOG OF P C I / G )  

FIGURE H4-2. (Continued) 



TABLE H4-5. RADIONUCLIDES I N  DRILL CORES LOCATED I N  THE R-10 RESIDUE 
STORAGE AND SPOIL P I L E  AREA 

( 1) T e s t  Core L o c a t i o n ,  S21W13 

(6. CiOE+I S21W13 0-2 <:5. OlIiE+O 7. %E+1 7 .  &CiC+I 8 .  3C1ltT+i (2. IIICIE+~ 1. 61E+3 1. 13E+3 2 .  1JE+3 2. 05E+3 

S21W13 2-4 ( 9 .  002-1 (9. 53E+D ( 2 .  O X + O  8. CtOE-S. 1 .7OE+1 1.20€+1 i. l O € + i  i. 70E+1 <3.00E-I 1. LOE+O 2.OOE+i 

S2lW13 4-6 <1.20€+0 ( 4 .  GOE+O 2.50E+fi  <2.OOE+i 5.50E+i  5 .  30E+1 5.2OE+1 C.OOE+l (6.005-1 1.5OE+FJ 2. JGE+i 

S21wi3 6-8 (1. OOE+O 1 . 7 3 E + 1  i. J I )E+ i  I. ZOE+i  <4.OOE+1 2.50E+Z 2.2BE+2 2.26€+2 2.70€+2 <2.60E+O 2. 70E+P I 

S2lU13 8-10 (1. OOE+O 2.3OE+O 2. OfiE+O 2. i i E + G  1 . 0 0 E + I  3.8CE+l 3. 70E+i 3.60E+I 4.OOE+1 ( 8 .  OOE-I 1.30E+0 3. IFJE+I 

SPIW13 . 10-12 <7.  DOE-1 6 .40E+0 5.7CGtO 5. cJOE+O <i: 2UE+i i .24E+Z. I. iOE+Z 1. WE+2 I. 15E+2 <$. UOE-I I. 60E+O 2.30E+1 

s21wi3 12-14 <9.00E-1 1.50E+O i. X E + O  (1. 612E+1 3.00E+1 2. W E + i  2. 70E+1 2.90€+1 <2.00E-1 1.6OE+O 2. 50E+1 

S2iW13 14-16 <6.00E-1 ~:2. ihJE+O 4.002-1 ( 3 .  4OE+O 8 .  UOE+O B.OOE+O 8. BOE+O 1. OOE+1 (3. OOE-I 7.0OE-i  1. 40E+i 

S21WI3 ib-20 <4.OOE-1 <I. EOE+O (1.  1ijE+O (5. OGE-P <6.4OE+O 2.6OE+O 2. 4OE+C! 2.40E+G (3. rJOE+O <3.0OE-1 7 .  WE-1 1. JUE+1 

S21Wi3 20-22 (4. DOE-i (2. i K E + O  < 7  OOE-1 <:6.OOC-P 3. 00C+O 3. i3OE+O 3 .  IIOE+U 2.6OE+O <3.00€+0 <2. ODE-1 9.OOE-i I. 5 W + i  

Test Core L o c a t i o n ,  S23W13(11 
-,,--, ., ,,- U R i 3  

COO23iNfiTEI 'Fz"pTH ' 3 2  u-23 vr(-zJi - -  - Tii-227 Kn-223 TH-234 12.13-2.26 u r l f  ?a-214 r L I # b  ai -214 ?a-i?lO CS-137 Ti(-232 K-40 

S23WlJ 0-2 <6.00E-4 3.30E+0 2.6OE+G 2.66E+O 1. X E + i  5.5GE+1 2.30E+1 2.10E+I  4.70E+1 9.00E-2 i.OOE+O 1.90E+I  

S23W13 2-4 < f .  2OE+O (4. 6 0 C t 0  <I. & X + O  i. OOE+3 2 .  1 O E + l  J.OOL+f 2 . 1 O E + ' i  5.30€+1 6.OuE+I < 5 . O O E - i  2.10E+O Z . IOE+I  

S23W13 4-6 7. OOE-I ( 5 .  W + O  I. 6 E + C  2.4GE+C, 5 .80E+ i  3.3GE+1 J.JCtE+i 7 .70E+l  2.00E-1 I. 30E+O I. 70E+1 

S23Wl.3 6-8 <2. M E + O  <J. 332+O < 3 . 5 3 E 4  <4.3OE+0 2 .4OCt l  5 .4OCt i  3. i O E + i  3.0OE+i <i. 30€+2 4.00E-1 <i. aOE+O 2 . O O E t 1  

S23W13 6-10 <2.OOE+l 2.85€+2 2 .55Et2  3.iGE+Z (5. i'CiE+Z 7.00E+5 4.51E+3 4.44E+J 6.76E+3 <1.OUE+I <3.00E+1 <I. 10E+2 

S23W13 LO-12 <5.3OL+i 5.352+2 5.832+2 5. dOC+2 <7.40E+2 i. 24Z+4 7.74€+3 7.5iE+3 1. 22E+4 <i. 00Et2 

S23W13 12-14 <P.  OOE+O 1 .20E+I  I .GGE+i  1. GOE+1 <5. bOE+l 3.60€+2 2.15E+Z , 2.09€+2 4.3OE+2 <1.OOE+O 2.50E+I 

S23U13 14-16 < 5 . 0 i G + O  4.332+1 4. LXtl 4.7OEt.i <i. 3UE+2 i.O1E+3 7.30€+2 7.OZE+.2 i. 07E+3 <7.70E+O ( 6 .  OOEti 

523U13 16-18 <i. OOE+O 5. GbE+O 4.6CiE+O i Z . 3 U E + 1  9.70E+I  6.80€+1 6.5OE+1 1.30E+2 (3. UOE-I 2:7OE+O 2. BOE+I 

S23Wi3 k3-20 <4.DUZ+0 7.50E+O 8 . 3 X t 0  8 . 6 O E + 0  <f. 4 G + i  I.. 8OZ+2 i. 60Et2 L, 78E+2 f. 3E+2 <Z .  O E - i  i. Z E + O  2:1QE+9 

S23U13 20-22 (4. 00E-l I.OOE+U 1.2CiE+O 1 .30E+O < i . 5 0 E + i  3 .00E+I  3 .00E+ i  2.6rOE+1 2.50E+I  <4.OOE-I 1.70€+0 2. iOE+I  

I S23W13 22-24 <2.2SZ+O < 6 . O ; s . z - i  <7.8OE+O 4.5OE+O 4.6OEtO 4.40E+O S.OOE+O (2. OOE- I  i. 20E+i 

SZJU13 24-26 <2.4OE+O <7. GOE-1 <i.5GE+0 <8.40E+i1 S.OOE+O 5.2OE+O 5.10E+O 5.OOE+O <2,00E-1 7. UOE-3, I. COE+I' - -. 
1 



TABLE H4-5. (Continued) 

Test Core Location, S24W14 

13-223 TH-234 R A - 2 X  , v 133-214 Pr i / r .  ai-214 ?+210 CS-137 Ti(-232 K-40 
-2.27 R COO&3rNflTES t i .  n1 r'm-2dl TA 

Ghj 0 X F T H  

i 

S24U14 

s24w14 

S24W14 

S24Ui4 

S24U14 

S24U14 

S24W14 

S24W14 

S241114 

S24W14 

S24Wi4 

s24W14 

S24U14 

0-2 

2-4 

4-6 

6-8 
I 

8-10 

10-12 

12-14 

14-16 

16-18 

id-20 

20-22 

22-24 

24-26 

5. OOE-I <6.90€+0 (7. OCIE+O 

<3. i3L+0 3.23E+O 

2.30E+O <i. 5GE+1 5.5GE+U 

2. IOE+O 6.20E+O 6.70Z+0 

<I. 0oE+2 4. dGE+Z 4.60€+2 

<i. WE+2 5.30E+2 5.83;*2 

2. M E + O  <4. irGE+O 2. GOE+0 

2 . 5 E - i  i. dOE+O 2.90Et0 

(7. WE-1 6.4GE+0 6. 4OE+U 

4. WE-1 <4. iOE+i l  I. O3S+O 

2 .  SUE-1 <I. CIOE+O <I. CIOE+O 

<2.00E-i  <2 ,3OE+O 3 . O O E - I  

< 6 . 0 G E - l  (1. SOE+O 3. GGE-l 

2.OGE+O C7.5GE+1 

3.432+3 <3.6 i rCt1 

4. WE+U <6. iGE+i 

5. iOE+O <S.OOE+i 

3,  40E+;r C 9 . 2 G E + 2  

4. aoz+2 <7. OOE+Z 

2. SUE+O <3.60€+1 

2.20E+O 7.0OE+O 

6. 3GE+G Ci. 5 i 1 E + i  

1. 30E+O <9.23E+3 

4.OOE-i 5 . l l j E i O  

2. UOE-I 5.90E+0 

4. OGE-P (1. OOE+1 

4.90€+1 

7,90C+i  

I. 3w+2 

1. 50E+Z 

9.10€+3 

1 .07€+4  

6. GOE*i 

6.7UE+1 

1 .75E+ i  

3.4UE+i 

5. 60E+ij 

9.30E+3 

i. OOE+i 

Z . 4 O E + I  2 .40E+ i  4.6OE+i 3.8OE-I <1.8UE+O 1.9OE+I 

4.20E+1. 4. UOE+l 1. 3iE+2 i. 00E-1 <2.3OE+O 1. -+I 

1. OOE+P 9.50E+1 I. 2OE+2 2.3(5E+O <4.50E+O 2.30E+I 

8. Z O E + ~  8 .  UOE+I 1 . 7 2 ~ + 2  i.,aok+o 2 . 6 ~ + 0  2.9oEti 

6.10E+3 6.OUE+3 9.70E+3 <Z.OOE+O <8.OOE+O <l. 70E+2 

6.90E+3 6.70€+3 1.12E+4 <4.0oE+O <4.1OE+1 <I. 3OE,i! 

3.40€+1 3.30E+i  8. W E + I  ( 6 . S - 1  2.40E+O 2.40E+I 

3. 50E+i 3.40E+1 6 . 6 E + l  (3. i tOE-I 1.3OE+O 2.3OEt i  

1.28€+2 i. 28E+2 1.70E+2 <3.00E+O 1.60EiO 2.40E+l 

2 .  dOE+i 2 .50E+ l  3 . 2 E + 1  (2. U E - I  1.2OE+O 2 .60E+I  

4. tiOE+G 4.4oE+O 1.50€+1 (2.OoE-I 9. WE-1 2.50E+I 

5 . 9 M + O  8 .70E+O i. OoE+l <5.OOE-1 9. WE-1 2.3OE+l 

9. 6OE+G L.OUE+l l . I O E + i  <3. WE-1 1.60E+O 2. UOE+1 

Test Core Location, S25W13 
. - ,-- . . GRiD 3EPTH .- 

COu33it4aTES F T .  ;j-2351 A3-231 Ti-i-227 313-223 iH-234 R ~ ~ %  ' " P ~ ~ . $ ~  ai-214 Pa-210 35-137 fa-232 K-411 

S2SW13 4-6 < 2 .  SOE+i 5 . 5 O E + 2  S.2OE+2 S.5GE+2 < 9 . 3 O E + 2  1.11€+4 7.42E+3 7.26E+3 9.40E+3 (5. X E + 1  <I. 20E+2 

S25W13 6-8 <3.30E+1 6.53E+2 5.93C-2 d.Z'OE+i  <7.33E+2 1.25E+': 7.51E+3 7.33E+3 i. 21E+4 (3. WE+l <I. 50Et2 

S25Wi3 6-10 <3. %+i 7 .  X E + 2  6.OUEt2 6 . 2 1 X + i  < 5 . 2 G € + i  1.25€+4 6.50€+3 6.64€+3 I. 55E+4 <1.70€+2 

S25Wi3 12-14 <S. 3E-1 8.43E+0 5.8Xt0  4 . 9 i ) Z + O  <3.93C+i  i. 2OE+2 6.50€+1 6.4OE+i 1. X + 2  <5 .  9OE-l < 5 . 3 E + O  2 . 6 O E j 1  

SZSWl3 14-16 <i. UOE-1 <I. 7OE+0 <I. 2OE+Ci 5. OOE-1 <P.6OE+1 I. 6 0 E + i  7. WE+G 7.30E+G I. 2OE+l i4 .00E-1 I. 30E+O 2.40€+1 

S25W13 16-10 C3.33E-1 ?. d E - 1  2.70E- i  1.40;-i 1 .30E+ i  6 . 8 0 E + O  6.40E+0 i. 6E+1 <3.0OE-2 9.7OE,-l 2.5OEt1 

S25W13 18-20 <5. WE-1 < Z .  40E+O <8.OCIE-1 4.OOE+C, 3.90E+O 4.OOE+O 4. iOE+O ( 2 .  OOE-I P. ZUE+O 2.60E+1 

S2SWi3 20-.22 3. J0Z-.l <2.30z+o 2.3UE-1 <7. 7CE+O 4 .50E+S 4. dOE+O 4.60E+O 5. O G t O  i. 6OE+Q 2.70Ei: l  

525W13 22-24 < 5 . 0 0 E - P  <i. 41iE+O 2. GO€-1 <6.OGE-1 <7.5OE+U 4,50E+G 4.60E+O 4.5OE+O 5.0OE+O (2.00E-1 I. ZOE+O 2.70E+% 

I S25W13 24-26 <6,3OZ-1 <Z. JOE+0 (5. O3C-1 <8.3OL-i. < 8 . 5 O E + O  5.40E+3 5 . 0 0 E + O  4.90EtU 3 . 1 E + O  i3.00E-I 5. JOE-1 2.60€+1 

SZ5U13 26-30 <J. W E - I  17. OGE-1 < t i .  3UE+ir i.i'UE+O 1. 40E+C, P.50E+G <3,OOE+O <3. 00E-1 I. 5OE+O 2.3UE+L 

I 

1 
P 
00 



TABLE H4-5. (Continued) 

T e s t  Core Location, S26W14(*) 

GRiD DEFTH - I - , , -  - 
COORDINHTES FT  i)-235 1 Pa-231 1 e-227 RH-2i3 3 4 - 2 3  R E X  * ' l & Z ~ ~  ai-214 pa-210 CS-137 TH-232 K-40 

Test Core Location, S24W9 

T e s t  Core Location, S25W15 

G K I U  D t m n  A C T I V I T Y  P C I / C  
C O O ? D i N A T k S  F T ,  U - 2 3 5  TH-227 RI\-?23 TH-23b E A - 2 2 6  P a - 2 l c  3 1 - 2 1 4  PB-212 CS-137 1 '4-232 



TABLE H4-5. (Continued) 

Test Core Location, S21Wll 

Gi(I0 OtPTH A C T I V I T Y  P C I / G  
C O C K O i N r T E S  F T .  U - 2 3 5  T H - 2 2 7  P A - 2 2 3  T H - 2 3 %  RA-226 P B - 2 1 4  01 -214  P a - 2 1 2  C S - 1 3 1  TH-232 - 

I 
. .. 



TABLE H4-5. (Continued) 

Test Core Location, S21W16 

Gki 0 DEPTH A C T I V I T Y  P C I / C  
LOO~OINATES F T .  U - 2 3 5  T H - 2 2 7  1iA*?23 TH-234 RA-226 P B - 2 1 4  8 1 - 2 1 4  P0-212  C S - 1 3 7  TH-232 

S Z 1 . 0  W 1 h . O  

C 2 1 . 0  W16.0 

521.0 W16.0 

c 2 1 . 0  Wlh.0  

5 2 1 . 0  H1h.O 

s 2 1 . 0  W l b . 0  

521 .0  W1h.O 

S 7 1 . O  W l b . 0  

521.0 H l h . 0  

SZI.0 W l 6 . 0  

0 -  2 

2 -  4 

4 -  h 

6 -  9 

6 - 1 0  

1 0 - 1 1  

1 2 - 1 4  

1h-16 

t 6 - 1 8  

l ! I -Zi l  

Y e  7 4 t  t o  

J m 7 0 t t 0  

1. 0 2 t t 0  

7 . 7 0 t - 1  

l.lbL*O 

5 e O O E - 7  

3, O O t - 2  

h . 0 0 E - 2  

1 . 0 0 t - 2  

i . 2 O t - 1  

< I .  0 0  E-2 

1.00E-2 

< 1.OOE-2 

~ l . O O E - 2  

~ 1 . 0 0 E - 2  

1rOOE-2 

< 1.00E-2 

< 1. OOE-Z 

~ 1 . 0 0 c - 2  

<1.00F-2 

Test Core Location, S23W15 

GKIG CcPTH A C T  I V I T t  P C I l G  
C O O ~ ~ I N A T L S  F T .  U-2.15 T H - 2 2 7  FA-223 TH-734  Fu-?2b P H - t l r  91-714 PU-212 C S - 1 3 7  TH-232 

I 

t 



TABLE H4-5. (Continued) 

Test Core Location, S23W15 (Continued) 

(2)226Ra as determined from 214Bi assuming isotopes are in secular equilbrium (LFE Environmental 
Analysis Laboratories) (see data below). 

DATA FROM LFE 

Grid Depth , 2 2 6 ~ ~  Grid Depth 226Ra 
Coordinate (ft) (pCi/g) Coordinate (ft) (pCi/g) I 

S26W14 16-18' 2.409 S26W14 24-26' 1.146 
S26W14 18-20' 0.962 S26W14 26-28' 1.222 

I 
20-22' 1.174 S26W14 28-30' 2.116 I '  S26W14 

S26W14 22-24' 0.642 
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TABLE H4 -5 . (Con t hued) 

Test Core Location, S19W15 

S191+15 0-2 (5. WE+O i . . i O E + l  7.70E+1 7.40€+1 (P .  6 0 E + Z  1 . 6 4 E + 3  1.20€+3 1.17E+3 2 . 1 3 € + 3  ii. OOE+O ( 5 .  GOE+I 

S19wi5 2-4 (3. dOE+0 < i . O i I E + O  ( 6 . O O E - 1  I .  iOE+i 5.20E+O 5.9oE+O 1.2zoE+l <4.00E-1 I. 70E+O 2.00€+:1 

S19U15 

SI9W15 

S19U15 

S19W.15 

si9w15 

S19W15 

s19w15 

81 3 W 1 5  

4-6 

6-e 

6-10 

10-12 

1 -.- L 1 4  

14-16 

16-18 

18-20 

7. 30E+13 

2.2oE+O 

1 .6OE+O 

i. W E + O  

1. TOE+Ci 

1. 30E+O 

1.6OE+Cl 

i.20E+O 

4.30E+G 

2.OOE+O 

1 ,30E+G 

2. IOE+0 

1. iGE+G 

1. 20E+O 

1 . 6 U E + G  

1. SOE+O 

4.60E+O 7.0OE+0 (3. OOE-I 

i .90E+Cl < 3. D E + O  < i . O X - I  

1.60E+G <3.OOE+O <2.00E-1 

1.40E+O <3.=+0 (3. O N - I  

1.50€+0 <3.OOE+O (3. OOE-I 

1. WE+O <J.OOE+O <4.OOE-i 

2. WE+O <S.OOE+O (3. UOE-I 

i.OOE+b <3. ooE+o (3. DOE-I 

1.2OE+O 

8. mE-1 

9.  WE-1 

8 .  WE-I 

9.00E-1 

9 . e - 1  

1. lOE+O 

8. WE-1 

i 70E+1 

1.80E+1 

2 UOE+I 

2 50E+1  

2 5OE+1 

2 .40E+ i  

2.20€+1 

1 60E+1 

Test Core Location, S19W17!1) 

GF.iD DEF'TH HCTiViT ' r '  PCI/G 
COdiiD i t IATES FT  0-2352 PH-Z31 Ttr-227 Re-223 TH -13 26-226 PB-214 BI-214 ?B-210 i s - I 3 7  TH-232 K-40 

X 
fc 
I 
N c- 



T e s t  Core Location, S2OW12(') 

I Y  PC / G  - -  GRID DEPTH 
COORDliWTES FT. U-2352 Pa-231 TH-22 i  RH-223 TH-234 Ra-226 P3-414 81-214 Pis-210 CS-I37 TH-232 K-40 

S2GW12 0-2 <a. OGC+O 4 .  OOE+1 5 . 5 0 E + 1  5. .'GE+1 C 9 .  -lGE+i 1 . 1 i E + 3  1 . 0 5 E + 3  1 . 0 2 € + 3  1 . 1 5 E + 3  <I. 00E+O <6.OOE+O <2 .50E+I  

s20w12 2-4 9. OOE-I <S.OOE+O 2.13E+O 2.OOE+O <I.. 7DE+1 4 . 5 M + 1  3 . 9 0 E + I  4.OOE+I 4. BOE+1 < 2 . o M - l  1. WE+O 2 . 0 0 E + 1  

s2ow12 4-6 <S.OOE-1 <3.015E+O 1i.OGE-i < i . O C E + O  4.OUE+O 3.9OE+G 3.305+0 7 .  OOE+O 1 3 . 0 0 5 - 1  I .ZGE+O 1 . 6 O E + l  

s20w12 (5-8 (5. ODE-I i 2 .  iOE+O <i. 00E-1 <6.0OE- i  2. 6OE+O 2.513€+0 2.40E+O <3.OOE+O <2. OOE-I 9.OOE-1 i. 5 0 E + I  

8-10 - 4  OGE-I ~ ' 6 .  GGE-i (6. 5OE+O 1.4GE+O 1. 50E+G 1. 40E+G <3.OOE+O 13. GGE-1 9. W E - 1  2. CiOE+i s20wiz 

F T e s t  Core Location, S22W9(l) 
I 
h) 

3EF'TH FtCT i V I T Y  PCI/G ul G R i i i  
COi33'31tWTE:j F T .  d-zJ52 ? A - 2 z i  T S - 2 2 i  Rt+ZZ? j'ii-23d i?fi-Z& Pi3-214 81-214 Pa-210 25-137 Til-232 K-413 

s22w9 c,-2 ii. i'OE+O < Z .  hilL^+O i .  00E- i  :3. OGE-i (1. 50E+1 2. i C i E + l  i. 7 0 E + I  i. 40E+1 i . D G E + i  .:3. 005-1 1. IDE+O 2. I O C + I  

S22W9 2-4 (4 13iiE-i (2. 3ilE+O < 1 . 2 i s + O  !:G. i 3 O E - i  C 6 .  i i JE+O 2. SOE+3 2. 1CIE+U i. 90E+O <:3.OCE+O i4 .00E-1 1.30E+O 2.00€+:1 

S22W9 4-6 15. 0GE-1 <2. 3OE+O ( 8 .  GOE-i i i .  OGE-1 4.  CICIE+O 3.  4DE+0 3. 2OE+O 3.6OE+O 3. 20E+O <Z. 00s-I 7 .  0135-1 2 .  20E+1  

S22W9 6-8 <4.OOE-i 11.3irE+O (i. WE+O <ti. DOC-i  16. IUE+O i . 4 0 € + 0  1. iOE+O i. 40E+0 < Z . O E + O  <2. OOE-I I. lOE+O 2 . 5 0 E + 1  

S22b!9 8-10 <Z.OOE- i  (4 .  GOE-i 3. ciOE+ii i. 4OE+G i . 4 O E + O  I . I O E + G  (3. GGE+O <1 .00E-1  8 .0GE-1  2. i G E + I  
, .  

I '  



TABLE H4-5. (Continued) 

Test Core Location, S24Wll 

s24UI I  6-0 <3. -+I 2. &+2 1. 9X*2 1. 53C+2 < 2 .  1OE+L 3 . 5 O C + 3  2.20€+3 2 . 1 E + 3  3. W + 3  1 . 3 E + O  <i. 2OE+i <3. SOEtI 

S24Wll  8-10 <6. WE-% <P. CirE+O (9. M E - 1  (8. M E +  2.60E+Ci 3.60E+G 3.40E+O I. 7 E + O  (2. WE-1 1 . O M + O  P.dO€+I  

S24U11 i0 -12  <7. M E - I  <3.20E+O 2. M E - 1  1. WE-i < i . I O E + i  1. 4UE+1 7.10€+0 6 . 6 M + O  <i. 2 E + l  3. --I I. JOE+O 2.40E+i  

S24Wll  12-14 <7. M E - I  (3. SM+O 3. GGE-1 3. OGE-l <1. 4OE+i  i. 20E+I 7. 1M+O 6.60E+O <I. 30E+I 7. OOE-I 1,OOE+O 2.60E+I ' 

S24Wli 14-16 (7. OOL-1 (3. w E + O  ( 7 .  ML-i <a. 3OL-P <i. I U E + l  i. OOE+i  6. cjOE+O 6.2M+O <1.2OE+l 2 .6E+O I. i M + O  2 . 4 0 E i 1  

S24YI1 16-18 <2. WE-1 <i. W + O  <I. GOE+D 2.6OE-i <I. WE+1 6.80E*0 4.4OE+G 4.1OE+O 7. ooE+O <I. 40E-i  9.2OE-1 2.3=+1 
1 

m S24Wil 18-20 <a. --I <3. ix+u <I. 202t0 I. ioc+o <i. oo~+i 7 .  OM+O 4.  om+o 4 . 3 0 ~ + 0  <i. =+I <s.oo~-i 9. 30~-I 2. m ~ i i  M 

Test Core Location, S24W17(l) 

-. - , - - I  . - 
Cis: i D DEF'TH - 

C002>ififlTES ;=T. "-235 2 2 2 1 4  ai-214 pa-210 CS-137 TH-232 K-40 

s24w.7 0-2 (1. o ( j ~ + I  3.37E+2 3. CI~;E+Z 3 ,  O M + Z  .:3. SGE+Z 6.16E+3 4.29E+J 4.19E+3 7.60E+3 <i. 20E+O <2.20€+1 <6.70E+l 

S24W17 2-4 <1. 0OE+1 . 3.33E+2 4.  iOE+Z 4.38E+2 <5.613€+2 0.11E+S 5.53€+3 5.53E+3 i. 12E+4 <2.00€+0 <3.40E+1 <0.OOE+l 

524W17 4-6 15.OOE-f  <4, SCiE+0 <I. 13l:iE+O 1. 60E+13 i Z .  2OE+I 3. bOE+I 2.60E+1 2.40E+i 6 . O O E + i  C3. DOE4 2.60E+O 2.90E+1 

S24!41i 6-8 (7.00c-i (5 .6a~+ij  2 . 0 3 E + 3  2.613:+*3 < 2 , O i i E + l  6. 2OE+i 5.50€+1 5.2iE+i 6 .OQE+1 <J. O E - I  <2.0OE+O 2. 40E+:1 

5241.117 8-10 <4, OUE-1 ( 2 .  OiiE+O ( 7 .  G M - 1  Ct;. OGE-i 1. 5OE+iJ 1. 4OE+G 1.20E+O <3.OOE+O ( 2 .  OOE-I 1.20E+0 2.30€+1 

<'2. iJ3z-i < 3, 03E-1 %.30E+3 i.ZOE+O 1.20€+0 (3.  W € + O  <i. WE-1 3. M E - 1  1..30E+:l 524W17 93-12 



TABLE H4-5. (Continued) 

Test Core Location, S25Wll 

- . - , -  , GRiD iJEPTH _I_ 

COU,?iJiHt3TES F i .  iJ-235 2 ?I?-231 Tii-227 iZa-223 iH-234 13:~;ii.k ' 'v?zLi<2 ai-214 ?a-210 CS-137 in-232 K-411 

S25U l l  0-2 11. 0UE+1 4. 70E+2 4. WE+Z 4. .IOE+S 3. WE+2 9.40E+3 6.4OE+3 6.3OE+J 1.00E+4 (1. OOE+i <1.OUE+2 <I. 8OE+2 

S25U l i  2-4 < 1 . 3 O E + l  5 . 4 3 i + 2  5 . 4 3 E r Z  5. i0Z+2 1.061+4 6.80E+3 6 . 6 E + 3  i. ML+4 <i. 70Et2 

4-6 

6-8 

8-10 

i i ) - i2  

12-14 

1446 

ICi - lEl  

W-M 

<3.5(iE+O I. ax+i e. ~ G E + U  < 5 . 3 ~ + 1  

<2.33E+i 2 .  iOE+2  2.53E-2 2.50c+2 <2.93E+2 

(1. SOE+O (7. ci(jE+O 4.3OE+O 3,6OE+O <3.4GE+i 

<1.63E+O 2. mii+o 5. 03c+o 3. aoz+ir <2.6irE+1 

1.5OE+O 3. 60E+O 8.6OE+O 8.5irE+O <5.2UE+l  

<4. WE-l <i. 3OE+O <4.03;-1 < 3 . 3 0 E 4  

5. ME-;L 

<4.3OE-1 <2.73E+O <I. Z X + O  i7 .33E-1 ( 8 .  UOE+J 

2.3OE+2 

S.O0C+3 

9.9OE+1 

9.5Oii+i 

1.75€+2 

5.3O?z+i )  

I. 0OE+1 

2. 0 0 E + O  

1.50E+k 

3.60E+3 

7. JOE+l 

5 .90E+i  

1.25€+5 

3.40E+O 

7.3OE+G 

2. i!OE+U 

1. sm+z 

3.59E+3 

7 . 2 M + 1  

5.7JE+i 

L.ZZE+Z 

3.3=+0 

6.1M+O 

2 .  WE+O 

2.60€+2 ( 6 .  WE-1 <J. OOE+O 

3.7=+3 i 4 .  W + O  (1. W E + i  

1.20E+2 ( 4 .  WE-1 <3.OOE+O 

9 . 2 E + 1  i . dOE+O 

1.70€+2 i s .  WE-1 

5.4=+0 <2. WE-1 1. M E + O  

5.4OE+o <2.ooE-i 1. ooE+o 

(3. wE+o (2. a-1 1. S E + O  

2.2OE+1 

3.ZOE+l 

2. BOE+1 

3. 10E+1 

2 .3OE+l  

2.30E+l  9 
i.eoE*i N 

1 

4 

Test Core Location, S26W9 



TABLE H4-5. (Continued) 

Test Core Location, S26W17 

Test Core Location. S29W17 

- 

( l )  226Ra as determined from 214Bi assuming isotopes are in secular equilbrium (LFE Environmental 

(2) For total uranium, multiply 235U (pCi/g) by 65.9 t o  o b t a i n  (pg)  t o t a l  uranium p e r  gram of 

Analysis Laboratories) (see data on following page). 

sample. 

c 
I 
h, 
a, 

I 



TABLE H4-5. (Continued) 

DATA FROM LFE 

Grid Depth 226Ra Grid Depth 226Ra 
( f t )  (PCi/d Coordinate (ft) ( P W d  Coordinate 

S15W9 
S15W9 
S15W9 
S15W9 
S15W9 
S15W9 
S15W9 
S17W13 
S17W13 
S17W13 
S17W13 
S19W17 
S19W17 
S19W17 
S19W17 

s20w12 
s20w12 
s20w12 
s20w12 
S22W9 
S22W9 
S22W9 
S24W17 
S24W17 
S24W17 

12-14 ' 
14-16 ' 
16-18' 
18-20' 
20-22' 
22-24 ' 
24-26' 
12-14 ' 
14-16' 
16-18 ' 
18-20' 
12-14 ' 
14-16' 
16-18' 
18-20' 

12-14' 
14-16' 
16-18' 
18-20' 
14-16' 
16-18 ' 
18-20' 
12-14 ' 
14-16' 
16-18' 

-~ 

0.512 
0.751 
0.695 
0.675 
0.766 
0.650 
0.811 
0.715 
0.601 
0.816 
0.999 
0.678 
0.890 
0.828 
0.922 
0.635 
0.653 
0.792 
0.752 
0.642 
0.952 
0.609 
0,810 
1.041 
0.974 

S26W9 
S26W9 
S26W9 
S26W9 

S26W17 
S26W17 
S26W17 
S26W17 
S29W17 
S29W17 
S29W17 
S29W17 
S29W17 
S29W17 
S29W17 

12-14 ' 
14-16 ' 
16-18 ' 
18-20' 
12-14' 
14-16' 
16-18 ' 
18-20' 
12-14 ' 
14-16' 
16-18 ' 
18-20' 
20-22' 
22-24' 
24-26' 

- __ 

0.786 
0.'826 
0.940 
1.382 
0.594 
0.833 
0.710 
1.612 
0.833 

1.051 
0.737 
0.601 
1.096 
0.937 

1.1613 

I 
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CORE LOCATION - S21W13 [SPOIL PILE1 
OcpTHlFTjr I 

0 - 2 4  I 

4-64 

6 - 0  I 
8-10 4 

11-16 
'*" 

I 
1 I I 1 I 1 1 I I 

0.0 Q.5 l . Q  1.5 2.Q 2.5 3.0 3.5 1.0 
PB-210 [LDG OF PCI/Gl 

I 

FIGURE H4-3. DISTRIBUTION OF 210Pb I N  DEPTH 
PROFILES OF THE R-10 RESIDUE 
STORAGE AND SPOIL PILE AREA 



. .J 

[ T P M I F T I  
0-2, 

2 - 4 ,  

4 - 6 -  

6 - 8 ,  

8-10 - 
10-12 - 
12-14 - 
14-16 - 
16-18 

le-a - 
20-22 - 
22-24 

24-26 

kd 

1 

1 

I I I I I I I I 

0.0 0.5 1.0 1.5 2.0 2.5 5.0 5.5 4.0 

H4-31 

..L' 

, ;, 

FIGURE H4-3. (Continued) 



H4-32 

CORE LOCATION = S24W14 (SPOIL PILE1 

2 - 4  

4 - 6  

o-io 
I 

10-12 

16-18 

m-22 

t I 

I I I I I 

0.0 0.5 1.0 1.5 2.0 2.5 i .0  5.5 4.0 
I 

PB-210 (LOG OF PCI/GI 

FIGURE H4-3. (Continued) 
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0-2, 

2-4- 

4 - 6 ,  

6 - 8 -  

el0 

CORE LOCATION = S25W13 (SPOIL PILE) . 

1 

a-P - 
22-24 - 
24-26 

a-a 

*3D. 

10-12 j4 

I i I I I I I 

12-14 1 
J 

14-16 

FIGURE H4-3. (Continued) 
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DEPTH(FT1. 
0 - 2 ,  

2 - 4 -  

4- 6 - 
6-8, 

8-10 - 
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A 
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H4-34 

CORE L O C A T I O N  = S17W13 IR-10 RESIDUE: 

I 

0.0 0.5 1.0 1.5 2.C 2.5 3.0 5.5 4.0 
I I I 1 I I I 1 I 

PB-210 (LOG OF PCI/Gl 

1 

FIGURE H4-3. (Continued) 
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CORE LOCATION = S 1 9 W 1 5  (R-10 RESIDUES1 

I 
2 - 4 -  

12-14 

14-16 

16-16 

I 1 1 I I 
0.0 0.5 1.0 1.5 2.0 2.5 3.0 5.5 4.0 

I 1 I 1 

PB-210 [LOG OF PCI/GI 

CORE: LOCATION = S 1 9 W 1 7  ( R - 1 0  RESIDUES1 
DEFTHIFT)~ 

o-2i 

I 
I I I 1 I 
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 

I I I I I 
PB-210 [LOG OF PCI/Gl 

FIGURE H4-3. (Continued) 
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, 

CORE LOCATION = S20W12 (R-10 RESIDUES) 
-I I 0 - 2  

2 - 4  

1- 6 

6 - 8  

a-10 

I 1 I I I I I I I 

0.0 0.5 1.0 1.5 2.0 2.5 3.0 5.5 4.0 
PB-210 [LOG OF PCI/GI 

CORE LOCATION = S22W09 (R-10 RESIDUE! 
DEPTH I F T I  

0 - 2 ,  

2 - 4 -  

4- 6 - 
6- 8 - 
8-10 - 

I 
0.0 0.5 1.0 1.5 2.0 2.5 3.0 1.5 4.0 
I I I I L I I I I 

PB-210 [LOG OF PCI/GI 

FIGURE H4-3. (Continued) 
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DEPM[t-Tl. 
0 - 2 ,  

CORE LOCATION - S24Wll [R-10 RESIDUES) . 

1 

4- 6 

6-8 

- 

eio 11' 

I I I I I I I 

10-12 

12-14 

14-16 

,, ieie 

lea 
1 

I I I I I I 

0.0 0.5 1.0 1.5 2.0 2.5 5.0 5:s 4.0 
PB-210 [LOG OF PCI/G) 

4- 6 1 4 '  
6 - 8  

eio 

10-12 

FIGURE H4-3. (Continued) 
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DEPTH [FTl 
0 - 2 ,  

2 - 4 -  

4 - 6 -  

6 - 6 ,  

8-10 - 

CORE LOCATION - S25Wll [R-10 RESIDUES) 

J 

I I 1 I 1 1 I I 

6 - 8  4-61 

10-12 1 
I I 

12-14 I 

16-18 14-16 H 
I 
0.0 0.S 1.0 1-5 2.0 2.5 3.0 3.5 4.0 
I I I I I I I I I 

PB-210 (LOG OF PCI/G) 

FIGURE H4-3. (Continued) 
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CORE LOCATION - S26W17 [R-10 RESIDUES) 

I 
I 

J 

I I I I I I I I 

0 - 2  

2 - 4  

4-6 

6- B 

6-10 

10-12 

1 

CORE LOCATION - S29W17 IR-10 RESIDUE 
0 - 2  

b 1 0  - 
1 1 I I I I I I 

0.0 0.5 1.0 1.5 2.0 2-5 3.0 3.5 4.0 
PB-210 (LOG OF PCI/CI 

t 

FIGURE H4-3. (Continued) 
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CORE LOCATION - S12W14 

0 M SILT 

14 

16 

18 

20 

; I b 2 ; , 3 b d o s b i i o t ! i J ! h 1 l i l  
PERCENT COHPOSITION 

CORE LOCATION - S17W15 
SfNl  SILT 

n 
0 

2 

4 

6 

10 
Q w 
O 17 

14 

16 

18 

6 ~ O & & & & W ~ O & ! h l ~  
PERCENT COHPOSITION 

FIGURE H4-4. PERCENT SAND, SILT AND CLAY COMPOSITION OF SOIL 
CORES BY DEPTH IN THE R-10 RESIDUE AND SPOIL 
PILE AREA 
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t 
t 
f 

f 

n 

CORE LOCATION = S19W13 

CORE LOCATION - S20W13 

2 

4 

6 

1 1 1 ~ ~ ~ 1 1 ,  1 
0 1 0 2 0 Y ) ~ 0 s D 6 0 w ( 1 0 1 1 0 0  

PERCENT COHPOSITION 
;= 10 
5 
h 
W 

14 

16 

22 

24 

i l b 2 k I ~ 4 b ~ W ~ O ~ ~ l ~  
PERCENT COHPOSITION 

FIGURE H4-4. (Continued) 



CORE LOCATION = S20W17 
ffto SlLT 

14 

16 

18 

20 

r~ I r l l r l , , ~  o ~ O ~ ~ D J O ~ D W O O ~ D ~ W  
PERC&NI' COflPOSITION 

H4-42 

CORE LOCflTION = S22W12 

2 

4 

6 

k 
10 

12 

14 

18 

18 

a 

W 

I l l l l l l l l l i  
0 1 O ~ u l O S O c r O 7 O ~ s O l W  

PERCENT W H P O S I T I O N  

FIGURE H4-4. (Continued) 



CORE LOCATION = S23W09 

CORE LOCATIOI\J = S23W17 

I l l  I I r l I I I ,  
O l O 2 0 ~ 2 0 5 0 W f O Q ~ 1 1 0 0  

PERCENT COHPOSITION 

r 

r l l l I l l l l l i  
o i o ~ r , r o ~ w r n m s m 1 m  

PERCENT COHPOSITION 

F I G U R E  H4-4. (Continued) 
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CORE LOCATION - S24W16 

CORE LOCATION = S25W09 

ti ~ o & & ~ & w 7 i l m & l ~  
PERCENT COWOSITION 

i l b 2 i l & & & w ; o m & , M  
PERCENT COHPOSITION 

FIGURE H4-4. (Continued)  
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CORE LOCATION - S26Wll 
ma SILT 

1 1 , 1 , 1 , , 1 1 ,  

o i o a r ~ o c o w m m s o s o r a ,  
PERCENT COflPOSITION 

FIGURE H4-4. (Continued) 



H4-46 

TABLE H4-6. AVERAGE RADON CONCENTRATIONS ( p C i / l )  I N  
A I R  NEAR THE SOIL AS MEASURED USING THE 
TERRADEX RADON CUPS (SEPTEMBER-OCTOBER 
1979) 

BLAN< 
BLANY 

S 15.C U 1 4 . 0  
S 15. t W 1 S . t  

S 17.C W I5.D 
S 17. t W 16.0 

S 16.C W 15.C 
S 19 .C  U 16.0 
S 19.0 W 16.0 
S 190  C W 18.6 
s 2 C . I  w 12.G 
S 2G.t W 13.0 
S 2C.C U 14.C 
S 2G.C W 15.0 
S 200 C U 16.0 
s 21 . t  u 9.0 
s 21.0 w 1 0 . 0  
s 2 l . t  w 11.0 
s 21.c u 1 2 . 0  
S 21.C U 13.G 

S 210 I U 15.0 
S 21.0 U 16.0 
s 2L.C w 17 .0  
S 22.0 U 14.0 
s 22.c w 15.0 
S 22.0 H 16.0 

S 15.0 W 18.6 

S 1 7 . t  W 18 .6  

s 2 i . c  w 14.0 

s 22.0 n 17.0 
S 23.0 W 7.0 
s 23.e w 9.0 
S 23.0 U 1 0 0 0  
S 23.0 W 11 .0  
S 23.0 W 1 2 0 0  
S 23.G U 13.0 
S 24.C U 9.0 

s 21.C n 11.0 
s 2c.c w 12.8 

s 24.0 n 10 .0  

34 .1  
6.2 

1513.1 
465.2 

11.3 
2 9 5 0 6  

2392.4 
2 2 . 4  

1 0 0 . 0  
695.6 

17390.0 
16. 2 

339.1 
3330 3 
333 .0  
569.5 

2 0 6 3 . 4  
l S D . 7  
152.2  

2573.7 
2191.1 

214.5 
913.0 
223.9 
219.5 
103.0 
101. 8 
500 .0  
1 1 3 . 3  
591.3 

23.9 
151.5 
304.9 
718.8 
278.2 
B2.2 
53.6 

6 0 8 0 7  
315.9 

1521.6 

6605  
16 0 0  

508.2 
946.8 

22.4 
576.2 

b649 1 
43 .7  

294.9 
1355.9 

3 3 8 9 8 0 6  
31.6 

649 7 
766 I 

1 1 1 0 . 1  
4C33.9 

293.8 
296.7 

S O 1 6 o 9 .  
4271 * 2  

418.1 
1779.7 
436.5 
427.9 
200.8 
276.4 
97406 
230 6 

1152 6 
46.6 

295.3 
672 3 

1 4 0 1  2 
542 3 
160 2 
104.5 

1186.5 

661.0 

615.8 
2966.1  
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TABLE H4-6. (Continued) 

G R I D  1 ciACKS+ RADON ** 
C03ROINATES (NUH@ERS/Cfl ) . ( P W l )  

S 2 4 . 0  Id 13.0 
S 24.C U 14.0 
S 24.C W 15.0 
S 2C.C W 16.0 
S 2 4 . t  W 18.6 
S 25.C U 7.0 
S 25.0 W 9.0 
S 25.C W 1 C . O  
S 25.C W 11.0 
S 25. 1 W 12.0 
S 25.C W 13.0 
S 26.0 U 9.0 
S 26.C W 10 -C  
S 26.0 W 1 1 . 0  
S 2 6 . 1  W 12.0 
S 26.0 U 14.C 
S 26.0 W 15.0 
S 26mC W 1 7 . 0  
S 2 7 . t  U f a t  

S 29.C U 7.0 
S 29. t U 9.0 
S 29.C W 1 4 . 0  
S 29.0 U 1 5 . 6  
S 29.C W 17.0 
S 29.0 U 18.6 
S 3 0 . 0  W 9.0 
S 31mC W 11.0 
S 31.0 U 13.0 
S 31.C W 18.6 
S 32.0 W 18.6 
S 33. C W 18.6 
S 35 .0  W 9.0 
S 35. C W 18 .6  
S 3 6 . t  W 14.0 
S 36. 4 U 15.0 

S 37.C W 9.0 
S 37.0 W l i m o  

S 37.0 U 13.0 

s 27.0 n 9.c 

S 36.4 w 17.0 

66.7 130.0 
34.2 66.7 
29.9 58.3 

2 4 8 a b  484.2 
14. i 21.5 
16.7 32.6 
77.9 151.8 

620 .2  1209.0 
1060.8 2067e8 

I O O m O  194.9 
167.6 326.7 
401.7 661.0 
724.6 1412 5 
351.3 68k 8 
930.1 1813.6 

3063.3 5932 G 
1295.6 2525 5 
1321.6  257b 2 

15.5 30 a 2  
24.1 47.0 
1 0 . 1  19.7 

8 .0  15.6 
31.3 62.2 
20 .0  39.0 
22.4  43.7 
15.5 30.2 

6 .0  15 -6  
16.5 32.2 
10.3 20.1 
l i e  0 21.4 
14. 6 28.8 

7.0 13.6 
6.6 12.9 
4.2 8.2 
4. 5 8 . 8  
8.9 17.3 
9.4 16.3 
9.7 18.9 

167.6  326 7 
5.2 10.1 _ _  



H4-48 

I 

TABLE H4-6. (Continued) 

S 37 .1  W 15.0 
S 37.0 2( 17 .0  
S 37.C H 18.6 
S 40.0 U 7.0 

S 4 t . t  H t1.t 
S 40.0  W 13.0 
S 40.0 H 15 .0  
S 40.C W 17.C 
S 4G.C W 1 8 . 6  
S 42.7 W 7 . 0  
S 42.7 W 9.0 
S 42.7 U 11.0 
S 42.7 ii 13 .0  
S 42 .7  W 1 5 . 0  
S 42.7 H 1 7 . 0  

s 49.0 w 9.0 

4 .3  
6.4 
5.9 
7.5 
60 8 
5.0 
4.5 
4.2 
5.4 
4.3 
5 . 4  
4.0 
5. k 
6.3 
4.2 
4.3 

8.4 
12.5 
11.5 
14.6. 
13.3” 

9.7 
8 . 8  
8.2 

1 0  a 5  
8.1, 

10 .5  
7.8 

1 0  05 
12.3 

6.2 
8.4 

* Average number of tracks (cm2) = 21. 

** Average radon c o n c e n t r a t i o n  ( p C i / l )  = ( d e t e c t o r  t r a c k s  f o r  30 
days/0.513) . 



1 
E 
P 

. 

s 

*. 

H4-49 

TABLE H4-7. 222RN IN AIR NEAR THE SOIL SURFACE, 
MEASURED USING 15 CM DIAMETER 
SAMPLERS CONNECTED TO GAS SCINTIL- 
LATION VIALS - 

Grid Coordinate 

222 
Rn * 

s a <  w 20.0 
s 0 5  W 20.0 
S 05 W 20.0 
S a 5  H 20.0 
S a 5  W 20.0 
S 1 . 0  W 1.0 
S 1.0 W 1.0 
S 1 .0  W 1 . 0  
S 1 . 0  W 1 . 0  
S 1 . 0  W 1 . 0  
S 1 .0  W 19.0 
S 1.0 W 19.0 
S 1.0 U 19.0 
S 1 . 0  W 19.0 
S 1.0 W 19.0 
S 10.0 W 18.6 
S 10.0 W 18.6 
S 1 1 . 0  W 18.6 
S l i m o  U 18.6 
S 12.0 W 1.0 
S 12.0 W 1.0 

S 12.0 H 2.0 
S 12.0  W 3.0 
S 12.0 W 4.0 
S 12.0 U 4.0 
S 12.0 H 5.0 
S 12.0 W 5.0 
S 12.0 W 6.0 
S 12.0 H 7.0 
S 12.0 U 7.0 
S 12.0 W 9.0 
S 12.0 W 9.0 
S 12.0 U 10.0 
S 12.0 W 1 1 . 0  

S 1 2 . 0  W 13.0 
S 12.0 U 13.0 
S 12.0 W 15.0 
S 12.0 H 17.0 

s 12.0 n 2.0 

s 12.0 n 11.0 

s 12.0 n 17.0 
S 12.0 H 18.6 

59.89 
68.45 
83.42 
59.89 
27 .81  
21.39 
19.25 
29.95 
21.39 
1 2 . 8 3  
62.03 
72.73 
68 .45  
77 .01  
68.45 
38 .50  
59.89 
77.01 
68.45 
32.09 
21.39 
38.50 
25.67 . 

34.22 
32 .09  
38.50 
25.67 
21.39 
1 7 m l l  
38.50 
29.95 
29.95 
55 .61  
27.81 
59 .89  
66 .31  
55 .61  
72.73 
59 .89  
66 .31  
7 7 - 0 1  
83.12 



H4-50 

TABLE H4-7. (Continued) 

222 
Rn 

Grid Coordinate ( P C i / l )  

S 13.0 W 2.0 
S 13.0 W 2.0 
S 13.0 U 9.0 
S 13.0 W 11.0 
S 13.0 W 1 1 . 0  
S 13.0 W 13.0 
S 13.0 W 13.0 
S 13.0 U 15.0 
S 13.0 W 17.0 
S 13.0 W 17.0 
S 13.0 W 18.6 
S 13 .0  W 18.6 
S 14.0 W 2.0 

S 14.0 U 4.0 
S 14.0 W 6.0 
S 14.0 W 6.3 
S 14.0 W 10 .0  
S 14.0 W 10 .0  
s 14.0 w 12.0 
S 14.0 W 13.0 
S 14.0 W 13.0 
S 14.0 W 14.0 
S 14.0 W 14.0 
S 1400 W 15.0 
S 14.0 W 16.0 
S 14.0 W 16.0 
S 14.0 U 17.0 
S 14.0 W 17.0 
S 14.0 W 18.6 
S 14.0 H 18.6 
S 15.0 H 3.0 
S 15.0 W 7.0 
S 15.0 H 1 . 0  
S 15.0 M 1 O . O  
S 15.0 W 10.0 
S 15.0 W 12.0 
S 15.3 W 14.0 
S 15.0 W 14.0 
S 15.0 H 16.0 

s 14.0 w 2.0 

198.93  
205.35 
lb5.bS 
162.57 
198.93 
104.81  
124.06 
109.09 

68 .45  
85.56 

102.67 
121.93  
265.24 
245.94 
192.51 
412.83 
423.53  
652.41  
868.45 
748 66  
331.55 
342.25 
395.72 
406.42 
299.67 
337.97 
361.50 
299.47 
295.19 
102.67 
79.14 
34.22 

ri06.42 
42.78 

391.44 
393.58 
370.05 
222.46 
556.15 

3za.86 
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H4-51 

7 
f .- 

I 
Grid Coordinate 

, 

5 

d 

i 

~ 

S 15.0 
S 15.0 
S 15.0 
S 16.0 
S 16.0 
S 16.0 
S 16.0 
S 16.0 
S 16.0 
S 16.0 
S 16.0 
S 16.0 
S 16.0 
S 1 6 . 0  
S 16.0 
S 16.0 
S 16.0 
S 16.0 
S 16.0 
S 16.0 
S 17 .0  
S 17.0 
S 17.0 
S 17.0 
S 1 7 . 0  
S 1 7 . 0  
S 17.0 
s 1 1 . 0  
S 11.0 
S 17.0 
S 17 .0  
S 17.0 
S 18.0 
S 18.0 
s 18.0 
S 18.0 
S 18.0 
S 18.0 
S 18.0 
S 18.0 
S 18 .0  
S 18.0 

W 16.-0 
W 1 7 e O  
W 18.6 
U 3.0 
n 3.0 
U 5.0 
w 5.0 
W 7.0 
U 10.0 
w 10.0 
W 12.0 
n 12.0 
W 14.0 
W 15.0 
W 15.0 

W 16.0 
W 17.0 
W 18.6 
H 18.6 
w 9.0 
W 11.0 
W 11.0 
W 13.0 
H 13.0 
W 15.0 
W 16.0 
W 16.0 
W 17.0 
W 17.0 
W 18.6 
W 18.6 
W 9.0 
W 9.0 
W 1 0 . 0  
W 11.0 
n 11.0 
W 11.0 
W 11.0 

U 13.0 
H 13.0 

W 16.0 

n 13.0 

427.81 
411.97 
106.95 

59.89 
74.87 
98.40 

109.09 
126.34 
1 8 1 e 8 Z  
391eC4 
436.36 
641.71 
534.76 
825.67 
628 .68  
763.64 
731.55 
6 4 t e  11 
134.76 
151.87 
650.27 
748.66 
556.15 
556.15 
748.66 
748 66 
767.91 

1033.16 
804.28 
145.45 
177.54 
836.36 
900.53 
66.31 

654.55 
750.80 
194.65 
102.67 
628.88 
177.54 
139.04 

~ a . e z  
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TABLE H4-7. (Continued) 

. 222 
Rn 

Grid Coordinate (PCi/l) 

S 16.0 H 14.0 

S 16.0 n 15.0  
s 18.0 n 14.0 

S 18 .0  - n  15.0 
S 1 8 . 0  W 15.0 
S 18.0  H 16.0 
S 16 .0  W 16.0 
S 18.0 n 16.0 
s 18 .0  n 17 .0  
s 18 .0  n i 7 . 0  
S 18.0 n 18.6  
S 19.0 n 900  

S 19.0 I4 1 1 . 0  
s 19.0 9.0 

s 19.0 n 11.0 
S 19 .0  W 13.0 
S 19.0 W 15.0 
S 19.0 W 15.0 
S 19.0 W 17.0 
S 19.0 n 17.0 

S 19.0 U 1 8 . 6  
s 19.0 n 18.6  

s 20.0 n 9.0 
S 20 .0  H 9.0 
S 2 0 0 0  H 11.0 
§ 20.0  W 13.0 
s 2 0 . 0  n 13.0  
S 20 .0  W 15.0 

S 2 0 . 0  H 1 7 . 0  
S 2 0 . 0  W 18.6 
S 20.0  W 18.6 
S 2100 H 9.0 
S 21.0 W 9.0 
5 21.0 U 11.0 
S 21.0 W 13.0 
S 21.0 W 13.0 

S 20.0 W 15.0 

S 21.0 H 14.0 
S 21.0 W 1 4 . 0  
S 21.0 W 15.0 
S 21.0 U 16.0 
S 21.0 W 16.0 
S 21.0 W 17.0 
S 21.0 n 1 7 . 0  
S 2100 W 18.6 

804.28 
855.61 
6 1 7 0 1 I  
855.61 
440 64 
772.19 
740a11 
759.36  
545 .45  
440.66 
192.51 

98.40 
109.09  
156 .15  
1770  5 1  
226.74 
275.96 
230a91 
331.55 
427.81 
239.57 
205.35 
213.90 
183 .96  
299.47 
444.92 
423.53 

1 2 2 9 0 9 5  
1082.35 
391.46 
220.32 
177a54 
158.29 
277.54 
248 .13  
868065 
956.15 
459.69 
494.12 
1490 73 
177.54 
171.12 
224.60 
365.78 
158.29 



. i 

H4-5 3 

TABLE H4-7. (Continued) 

Grid Coordinate 

s 22.0 
S 22.0 
S 22.0 
S 22.0 
s 22.0 
s 22.0 
S 22.0 
S 22.0 
s 22.0 
s 22.0 
S 22.0 
S 22.0 
s 23.0 
S 23.0 
S 23.0 

-n 9.0 
H 9.0 
n 10.0  
n 10.0 
n 12.0 
n 1400 
H 14.0  
W 16.0 
n 16.0 
W 17.0 
W 18.6 
H 18.6 
W 6.0 

W 9.0 
W 6.0 

226.15 
117.54 
280.21 
220.32 
421 .81  
536.90 
590.37 
600.00 

823.53 
1 8 3 0 9 6  
196.93 
299 .41  
245.99 
201.07 

881.28 

TABLE 114-8. RADON EMANATION RATES FROM ASPHALT MULSION 
TEST PLOTS ON THE EAST SIDE OF THE SPOIL 
PILE PRIOR TO (SEPTEMBER 1979) AND FOLLOWING 
(DECEMBER 1979) TREATMENT 

222~11 nC/mZ/min 
Prior to Treatment Post-treatment 

Plot No. (September 1979) (December 1979) 

1 0.08 

2 0.26 0.10 

3 0.14 0.12 

4 0.13 

- 5  0.94 0.80 



H4-54 

TABLE H4-9. 2 2 2 ~  CONCENTRATIONS IN 
VIA GRAB SAMPLES IN THE 
OF THE SITE 

AIR (1.5 m) MEASURED 
SOUTHWEST QUADRANT 

22% Concentration 
[a pCi/l (mean of 2 dup1icates)l 

Location August September October 

S18W9 
S18Wll 
S18Wl3 
S18Wl5 
S18W17. 
s19wlo 
S19Wl.2 
S19W14 
S19W16 
S20W9 
S20wll 
S20wl3 
S20Wl5 
S20wl7 
S23WlO 
S23W12 
S23W14 
S23w16 
S25W10 
S25W12 
S25Wl4 
S25Wl6 
S29W14 
S29w16 

10.7 
12.9 
14.5 
20.7 
10.5 
20.7 
40.2 
35.8 
310.6 
10.6 
25.3 
35.7 
40.6 
30.1 
5.2 
10.7 
20.6 
15.9 
25.6 
35.9 
49.6 
20.7 
30.6 
20.9 

12.7 

25.9 

47.9 
440.7 
14.0 

56.9 

5 . 9  

20.0 
29.6 

15.7 
46.3 

~~ 

10.2 

28.6 

37.2 
358.7 
15.8 

37.6 

8.6 

14.0 
30.6 

26.9 
32.9 



H4-55 

TABLE H4-10. 2 2 2 ~ n  CONCENTRATIONS IN AIR (1.5 m) 
MEASURED IN FLOW-THROUGH SYSTEM IN 
THE SOUTHWEST QUADRANT OF THE SITE 

Locat ion 

2 2 2 h  Concentration 
(x pCi/l) 

August September 
~~ 

S32E10 
S33E10 
S18W17 
S19W16 
S20W17 
S23W16 
S25W14 
S37W17 
S40W16 

2.0 
1.7 
15.2 
258.4 
21.7 
25.6 
58.6 
2.6 
2.5 

2.0 
1.8 
14.0 
318.6 
32.6 
18.4 
72.4 
1.8 
2.0 



H4-56 

TABLE H4-11. BETA-GAMMA AND ALPHA AIRBORNE 
PARTICULATE RADIATION COLLECTED 
USING HIGH VOLUME SAMPLERS 

August 1979 
(pc i / rn l )  

Location Beta-Gamma Alpha 

S33E10 

S19W16 

S25Wl4 

S4 OW1 6 

N2 E5 
N9E10 

NlOE12 

N7E50 

N7 E5 1 

N9E50 

N9W2 7 

N9W28 

1 . 4  10-13 

5.6 x lo’* 
1.6 x 10”O 

1 . 7  10-13 

1 . 4  x 

1 . 6  x 

2.6 10-9 

2.6 10-13 

3.6 10-13 

2.6 10-13 

1.6 10-13 

6.3 10-13 

1.2 10-14 

8.2 10-9 

2.6 10-14 

1.6 10-13 

4 . 6  x 10-12 

4 . 9  10-14 

6 . 2  10-l4 

3 . 9  10-l4 

1.6 10-14 

2.6 10-14 

1.6 x 

5 . 6  x 



H4-57 

TABLE H4-12. BETA-GAMMA AND ALPHA AIRBORNE PARTICULATE RADIATION 
COLLECTED ON MILLIPORE FILTERS IN THE INPUT STREAM 
OF THE FLOW-THROUGH 222Rn CONCENTRATION SYSTEM 

~ ~~ ~ 

Beta-Gamma Alpha 
Location August September August September 

S32ElO 1.7 10-13 1.2 x 10’13 1.0 10-14 1.2 10-14 
S33E10 1.6 10-13 1.4 x 10-13 1.6 10-14 1.4 10-14 
S18W17 1.7 10-9 2.9 x 10-8 6.1 x 4.6 x 
S19W16 3.7 x 10-8 4.9 x 10’s 7.6 10-9 6.5 x 

S23W16 2.7 x 4.6 10-9 4.2 x 5.6 x 
S25W14 3.8 x 5.7 10-9 8.6 x 4.1 x 
S37W17 4.6 x 4.6 x 5.9 x 10-11 1.6 x 

S20W17 3.6 x 3.8 10-9 6.4 x 4.7 x 10-11 

S40W16 4.2 10-13 3.6 x 10-13 6.2 10-14 5.8 10-14 



TABLE 114-13. MASS SPECTROGRAPHIC ANALYSES (PPM) OF SELECTED SOIL 
SURFACE SAMPLES FROM THE R-10 RESIDUE STORAGE AND 
SPOIL PILE AREA 

-- . - ., . - - .  < 

PPm 
S26W9.5 S26W10 S26Wll S22W9 s22w10 S22Wll Element S22W12 S22w15 S22W16 S26W9 

Li 
Be 
B 
F 
Na 
Mf.3 
A1 
si  
P 
S 
c1 
K 
Ca 
sc 
Ti 
V 
Cr 
Mrl 
Fe 
co 
Ni 
cu 
Zn 
Ga 
Ge 
AS 

Se 

3 00 

50 
30 

5000 - 3% 
-20% 
-40% 
500 
100 
10 
-2% 
-1% 
20 

3000 
300 
20 

1000 
-1% 

2000 
3000 
500 
10 
5 
<1 
3 
<1 

0.5 
300 

50 
100 
3000 

0.5 

- 3% 
-20% 
-40% 
300 
100 
2 - 1% 
-1% 
30 

2000 
200 
30 
300 
-2% 

2000 
3000 
300 
10 
3 
<2 
2 
<1 

200 

20 
10 

5000 - 2% - 20% 
-40% 
300 
50 
2 - 1% 

5000 
20 

1000 
30 
20 
200 
-1% 
5 
20 
20 
10 
3 
<1 
1 

<O. 3 

0.3 
200 
0.3 
20 
3 

3000 - 1% - 20% 
-40% 
100 
30 

-1% 
5000 
20 

1000 
50 
20 
300 
-1% 
100 
500 
100 
10 
1 
<1 
1 

<O. 3 

0.5 

300 
0.2 
30 
5 

5000 
-2% 
-20% - 40% 
300 
100 

5 - 1% 
2000 
10 

1000 
100 
20 
200 - 1% 
200 
500 
50 
2 
3 
<1 
1 
<1 

300 
1 

100 
10 

1000 
-3% 
-20% 
-40% 
300 
30 
5 
-1% 
-1% 
30 

2000 
1000 
30 

2000 
-1% 

2000 
5000 
3000 

3 
3 
<1 
3 
<1 

200 
0.3 
20 
5 

3000 
-2% 
-20% 
-40% 
300 
100 
3 
-2% 
-1% 
20 

2000 
100 
30 
500 
-1% 
300 
500 
200 
5 
5 
<1 
1 
<1 

200 
0.2 
30 
5 

5000 
-2% 
-20% - 30% 
300 
100 

3 
-10% 
1000 
10 

1000 
50 
20 
200 
-1% 
50 
300 
30 
10 
3 
<0:3 

0 .5  
<O. 3 

300 

50 
100 
5000 

0.3 

- 5% - 20% - 30% 
5 00 
100 
10 
-2% 

1000 
30 

1000 
300 
30 
500 
-1% 

3000 
5000 
1000 
100 
30 
<2 
5 
<2 

300 

50 
30 

3000 
-5% 
-20% 
-40% 
300 
50 
10 
-1% 

3000 
30 

2000 
500 
30 

1000 
-1% 

5000 
5000 
1000 
20 
10 
<2 
5 
<2 

0.5 

F 
I cn 
03 



TABLE H4-13. (Continued) 

P Pm 
s22wlo S22Wll Element S22W12 S22W15 S22W16 S26W9 S26W9.5 S26WlO S26Wll S22W9 

Br 0.1 0.2 0.1 0.1 
Rb 100 50 100 50 
Sr 200 100 100 100 
Y 10 10 5 5 
Zr 100 50 30 1000 
Nb 2 3 3 2 
Mo 10 20 <0.3 3 
Ru <o. 2 <o. 2 < 0 . 2  <o. 2 
Rh <O. 5 <o. 5 c0.5 e0.5 
Pd <O. 3 <O. 3 <O. 3 ~0.3 
4 <o. 2 <0.1 co.1 co.1 
Cd <O. 3 <O. 3 <o. 2 <0.3 
In <o. 1 c0.2 c0.05 <0.1 
Sn 30 50 0.2 20 
Sb ‘0.3 1 <O.l 0.1 
Te <1 <1 <0.3 <O. 3 
I 0.05 <O. 05 c0.05 C0.05 
ca 1 1 2 1 
Ba 500 500 300 100 
Ka 100 50 5 5 
Ce 100 100 10 10 
P r  10 10 1 1 
Nd 20 30 5 5 
Sm 2 3 0 .5  1 
Eu 1 1 0.3 . 0.5 
Gd 1 3 1 2 
Tb 0.3 0.5 0.1 0.1 ----- --- 

0.1 
50 
50 

0.5 
200 

2 
1 

c0.2 
<o. 5 
c0.3 
< 0 . 2  
<0.3 
<0.1 
10 
0.1 

<O. 3 
0.05 
.O, 5 

100 
5 

1 
5 
0.5 
0.2 
0.3 
0.1 

10 ‘ 

0.1 
30 

100 
10 
50 

3 
10 
c0.2 
<0.5 
<O. 3 
~0.3 
<O. 3 
<0.2 
30 
0.3 

<1 
0.05 
1 

500 
20 
50 

5 
10 
3 
1 
3 
0.3 

0.1 
100 
100 

3 
30 
3 
1 

<o. 2 
co.5 
e0.3 
co.1 
x0.3 
<O .05 
1 

<0.1 
<O. 3 
0.05 
1 

100 
2 

10 
1 
5 
0.5 
0.3 
0.3 
0.1 

0.1 
100 
100 

5 
10 

3 
0.3 

<o. 2 
<O. 5 
<O. 3 
C 0 . 2  
<o. 2 
<o. 05 

2 
<o. 1 
<o. 2 
<O. 05 

2 
500 

2 
5 
1 
3 
0.5 
0.3 
0.3 
0.1 I 

0 .5  
50 
50 
10 
30 

3 
20 
(0.2 
<1 
<O. 3 
<O. 5 
<o. 3 
<O. 3 
50 

2 
<O. 5 
0.2 
1 

200 
20 
20 
5 

30 
5 
3 
5 
1 ’  

0 . 2  
50 
50 
30 

500 
5 

20 
<0.2 
<1 
<O. 3 
<O. 5 
<O. 3 
<O. 3, 

2 00 
2 

<o. 3 
0.05 
1 

500 
100 
100 
10 
50 
3 
2 
3 
1 



TABLE €14-13, (Continued) 

PPm 
Element S22W12 S22W15 S22W16 S26W9 S26W9.5 S26W10 S26Wll S22W9 s22w10 S22Wll 

DY 
Ho 
Er 
Tm 
Yb 
Lu 
Hf 
Ta 
W 
Re 
0 s  
Ir 
Pt 
Au 
HI3 
T 1  
Bi 
Th 
U 
204Pb 
206Pb 
*07Pb 
208Pb 

1 
0.1 
0.2 

<0.1 
<O. 3 
0.1 
0.3 

<o. 1 
<o. 3 
<o. 2 
<o. 2 
<o. 2 
KO. 3 
<0.1 
<O. 3 
co.1 
<o. 1 

0.1 
50 
<o. 1 

500 
100 

50 

2 
0.1 
0.3 

< O . l  
<O. 3 
<0.1 
<o. 3 
<o. 1 
<O. 3 
<o. 2 
<o. 2 
<o. 2 
<O. 3 
CO. 1 
<O. 3 
co.1 
<o. 1 

0.2 
50 
<o. 1 

200 
30 
1 

0.3 
0.1 

<o. 2 
<0.1 
<O. 3 
CO. 1 
<o. 3 
<0.1 
<0.3 
<0.2 
<o, 2 
<0.2 
<O. 3 
<o. 1 
CO. 3 
1 

<o. 1 
0.2 
3 

<o. 1 
2 
1 
1 

0.5 
0.1 
<0.2 
<0.1 
<O. 3 
<o. 1 

2 
<0.1 
CO. 3 
c0.2 
c0.2 
(0.2 
KO. 3 
K O . 1  
e0.3 
K O . 1  
qo.1 

0.2 
10 
eo.1 
50 

2 
1 

0.3 
0.1 
0 . 2  

CO. 1 
0.3 

co.1 
2 

co.1 
CO. 3 
<o. 2 
C0.2 
<o. 2 
<0.3 
C O . 1  

C0.3 
<0.1 
<o. 1 
C O . 1  
1 

C O . 1  
30 
-1 
. 0 . 5  

2 
0.1 
0.3 
0.1 
0.3 

<0.1 
C0.3 
CO.1 
C0.3 
<0.2 
C0.2 
<0.2 
~0.3 
C O . 1  

~0.3 
<0.1 
eo.1 

0.2 
100 

eo.1 
300 
50 

5 

0.5 
0.1 
0.2 
0.1 

<O. 3 
<o. 1 
C0.3 
<o. 1 
<O. 3 
c0.2 
C0.2 
<o. 2 
<O. 3 
C O . 1  

<O. 3 
X O . 1  

<0.1 
<0.1 
1 

c o . 1  
50 
1 
0.5 

0.3 
<0,1 
<o. 2 
co.1 
<O. 3 
<o. 1 
<o. 3 
<o. 2 
<O. 3 
<o. 2 
co. 2 
CO. 3 
<O. 3 
<0.1 
<o. 3 
<o. 1 
<o. 1 
co. 1 
1 

<0.1 
30 

0 .5  
0.5 

5 
0.5 
0.2 
0.1 
0.3 
0.1 

<O. 3 
<o. 2 
<O. 3 
<o. 2 
CO.2 
<O. 3 
C0.3 
<0.1 
<O. 3 
<0.1 
<o. 1 
0.3 

<0.1 
500 

50 
10 

200 

3 
0.1 
0 .2  
0.1 
0.3 

CO. 1 
<O. 3 
<0.2 
~0.3 
<0.2 
C0.2 
<o. 3 
<O. 3 
<0.1 
<O. 3 
CO. 1 
co. 1 
0.3 

2 00 
<o. 1 

500 
50 
10 



TABLE H4-14. SOIL CHARACTERIZATION FROM THE R-10 RESIDUE STORAGE 
AND SPOIL AREA 

OrTGANXC 
P H  CLC l l A l T E 2  Z TEXTURE L O C A T I O N  DEPTH SAND Y. S I L T  7 CLAY 3! 

S12 W14 0- 2 45.0 30.0 25.0 7.2 782 13ah 
2- 4 27.0 2 8 . 0  45.0 7.7 580 CLAY 
4- 6 23.0 308 0 47.0 1.6 483 CLAY 
6-  8 21.0 30.0 4980 7.6 4.3 CLAY 
6 - 1 0  27.0 26.0 4780 718 4.3 C-AY 

10-12 27.0 28.0 4580 786 3.6 CLAY 
12-14 2380 30 0 4780 716 287  CLAY 
14-16 29.0 308 0 41.0 7.8 2.7 CLAY 
16-18 1.0 3 2 8 0  67 - 0  787 5.2 C, A Y  

787 386 S I L T Y  CLAY X 
18-20 7.0 408 0 53.0 
20-22 7.8 
22-24 8 8 0  
24-26 8 .0  
26-78 881 
28-30 8.1 
30-32 880 
32-34 88 0 
34-36 8.1 
3 6- 38 88 3 

* 
1 m 
w 

LOAMY SAND S 1 7  Hi5 0- 2 8 5 8 0  12.0 380 780 1385 6.7 
2- 4 7.6 10.1 184 
4- 6 980 3080 61.0 880 782 0 . 7  CLAY 
6- 8 1580 32.0 5380 9 .0  5 8 6  0.4 C L A Y  
8 - 1 0  17.0 349 0 4980 8 8 0  5 8 2  < L O  CLAY 
10-12 1780 348 0 4980 8.1 6.1 e1.0 CLAY 
12-14 21.0 20.0  51 .0 8 . 0  485 < L O  CLAY 
19-16 17.0 348 0 49.0 789 3 8 8  (1.0 C-AY 
16-18 1980 368 0 4 5 8 0  786 3.6 < L O  CLAY 
16-20 1 5 . 0  368 0 4980 788 3 8 8  c l . 0  CLAY 



TABLE H4-14. (Continued) 

ORSANIC 
LOCATION DEPTH SANO 1. S I L T  X CLAY X PH CEC HATTER I: TEXTURE 
S l 9  H i 3  0-  2 47.0 22.0 3180 7.7 5.2 1 8 4  SPNDY'CLAY LOAM 

2- 4 7980 12 .0  9 8 0  7.9 1.3 
4- 6 47.0 22.0 31.0 7.9 4.5 0.5 S9NOV C L A Y  L O A M  
6- 8 2380 38.0 3980 789 3.1 084CLAY LOAM 
8 -10  11.0 30.0 5980  8.0 4 . 5  g 1 . 0  C L A Y  

10-12  27.0 308 0 4 3 8 0  8.1 2.9 c1.0  C L A Y  

14-16 3 1  a 0  28 .0  41.0 8.0 3 8 1  C l . 0  CLAY 
16-18 61.0 30.0 9.0 8.1 084  < l o 0  SllNOY LOAH 

59.0 2 8 8 0  13.0 8 8 1  1.s e1.O S4NOY LOAN 

0 . 2  LOAMY SANO 

12 -14  27.0 26.  0 47.0 8.1 3.2 a . 0  C L A Y  

18-20 

2 0 8  SdNDY C L A Y  LOAM 5 2 0  W13 0-  2 51.0 22.0 2780 7.6 786 
2- 4 67.0 18.0 15.0 8.2 3.4 0.2 SdNOY LOAfl 
4- 6 6 1  8 0  18.0 2 1 . 0  8 8 3  1.4 0.2SPNOY C L A Y  L O A M  
6- 8 29.0 26.0 4 5 8 0  8.2 4 . 0  0 . 3  CLAY 
8-10 4 7 . 0  24.0 2980 8 . 3  5 .6  <l.OSANDY CLAY LOAM 

1 0 - 1 2  29.0 3 0 8 0  41.0 8 . 0  4 8 3  < l a 0  CLAY 
12 -14  2 7 8 0  28.0 4 5 8 0  8 . 0  3 0 2  C l . 0  CLAY 
1 4 - 1 6  21.0 28.0 51.0 8 8 0  382 C 1 . Q  CLSV 
i 6 - i a  2980 268 0 4580 7.9 3.1 e 1 . 0  C L A Y  
18-20  4 1  m 0  2 4 8 0  358 0 8 . 0  3 8 6  C l . 0  CLAY L O A M  
20-22 25.0 26.0 49.0 8. 0 , C L A Y  
22- 24 27.0 28.0 49 . O  8 r  0 'CLAV 

I 



TABLE H4-14. (Continued) 

OPSANXC 
TEXTURE L O C L T I O N  DEPTH SAND Y, S I L T  X CLAY i! PH CEC M A T T E R  Y. 

15.0 7.5 13.2 3 . 8  SONDY LOAM S 2 0  W17 0 -  2 "  65.0 2 0 . 0  
2- 4 61.0 16. 0 23 . O  8.0 7.2 0.6 S 4 N O Y  C L A Y  LOAfl 

7.9 4.2 O m 5  SONOY LOAM 4- 6 71.0 
6- 8 75 .O  14.0 11.0 8 . 2  2.6 0 . 3  S9NDY LOAM 
8-10 79 a 0  4.0 17.0 8.2 1.0 elm0 S9NOY COAf l  

7.0 8.0 1.1 < l a 0  L3AHY SAND 10-12 83.0 10.0 
12-14 8.1 1.0 e l m 0  

13.0 8.1 1.1 < l a 0  SONDY LOAM 14-16 73.0 14. 0 
16-18 87.0 8 . 0  5 . 0  8.2 0 .9  c i . 0  LOAMY SAND 

7 . 0  8.2 0 .5  < & a 0  L O A M Y  SAND 18-20 81.0 12.0 
20- 22 8 . 2  O m 0  (1.0 
22-24 8 . 3  0 .2  (1.0 
2 4- 26 8 . 3  O m 1  < l a 0  
26-28 5.2  3.2 e J . a O  
28-30 - a  0 e i . 0  
30-32 8.1 O m 6  < l a 0  

32-34 7.9 2 . 0  < l a 0  

14.0 15.0 

522 W12 0- 2 49.0 
2- 4 39.0 
4- 6 25.0 
6 -  8 43.0 
8-10 5 3 . 0  

10-12 2 9 . 0  
12-14 2 7 . 0  
14-16 23.0 
16-18 2 1 . 0  
16-20 23.0 

2 8 . 0  
2 8 . 0  
2 8 . 0  
2 2 . 0  
2 6 . 0  
2 6 . 0  
22.0 
26.0 
3 0 . 0  
2 8 . 0  

23.0 8.6 11.7 
3 3 . 0  8.6 8 . 6  
47.0 8.2 6 .8  
35.0 8.3 6.8 
21.0 8 . 6  3.4 
45.0 d . 2  5.0  
51.0 8 .2  4 . 3  
51.0 8.1 3.6 
49.0 8 . 1  3 . 2  
49.0 8 . 0  3 . 2  

1.1 
0 .3  
0.1 
0.3 
Om9 
0.1 
O m 2  
0.4 
O m 5  
Om4 

L3AM 
C L A Y  L O A M  
C L A Y  
C L A Y  LOAM 
S4NDY C L A Y  LOAM 
C L A Y  
C L A Y  
CLlSY 
C L A Y  , 

C L A Y  

E 
I 

Q\ 
w 



TABLE H4-14. (Continued) 

O R G A N I C  
L O C P T I O N  OEPTH S A N D  1. S I L T  X C L A Y  I: PH C E C  b l 4 f T E R  X TEXTURE 

S23 W O 9  0- 2 4180 
2- 4 2 7 8 0  
4- 6 2 7 8 0  
6-  8 21.0 
8 -10  2 5 8 0  

10-12 3 3 8 0  
12 -14  4 9 8 0  
14 -16  15 .0  
16-18 1980 
18-20 4980 

2 8 . 0  3 1 8 0  786 1 0 8 1  
3 0 8 0  4380  6 8 2  4.7 
3 0 8 0  43.0 8 8 2  487  
328 0 47.0 8 8 2  487 
3 0 8 0  4 5 8 0  8 8 2  4 8 1  
328 0 3580 8 8 1  2 . 1  
348 0 17 .0  882  2 . 1  
28. 0 5 7 8 0  789  288 
2 8 8 0  5 3 8 0  8.0 2.8 
2880 2380 8 . 1  186 

S23 Hi7 0- 2 
2- 4 
4- 6 
6 -  8 
9- 1 0  

10 -12  
12-14 
14 -16  
16-18 
i t l - i l o  

283 
0 .1  
0.1 

8 0  
0.1 

0 8 1  
0 . 1  
0 .4  
0 . 4  
0 . 1  

C L A Y  L O A M  
C L A Y  
C L A Y  
C L A Y  
C L A Y  
C L A Y  L O A M  
LOAH 
C L A Y  
C L A Y  
L3AM 

4 7 8 0  40. 0 1 3 8 0  9.3 11.2  1.0 
4180 2 8 8 0  31.0 8 8 5  789  1.8 
3180 2 8 . 0  C 1 . O  8 8 3  5 8 6  0 8 5  
2 7 8 0  2 8 8 0  4 5 8 0  8 8 2  5 8 0  0.5 
2 1  * O  3 0 . 0  49.0 8 8 2  483 < L O  
2 7 8 0  26.0 4 7 8 0  8.2 5 . 0  c 1 . 0  
4580 268 0 2980 8 8 2  2 8 5  (1 .0  
2 7 8 0  2 4 8 0  49.0 8 8 0  3.2 < L O  
2 7 . 0  2 6 8 0  4 7 8 0  9 . 0  4 . 3  c 1 . 0  
21.0 3 0 . 0  -- - 4 9 . 0  8 . 0  382  ( 1 . 0  

LOAfl 
C L A Y  LOAH 
C L A Y  
C L A Y  
Ci A Y  
C L A Y  
S P N O Y  C L A Y  LOAM 
C L A Y  . 
C L A Y  
C L A Y  



TABLE H4-14. (Continued) 

O R G A N I C  
L O C A T I O N  DEPTH SAND Z S I L T  X C L A Y  X PH CEC U A f T E R  I: TEXTURE 

S24 Hi6 0- 2 
2- 4 
4- 6 
6- 8 
8-10 

10-12 
12-14 
14-16 
16-10 
18-20 
20-22 
22-24 
24-26 
2 6- 28 
28-30 

s25 H 0 9  0- 2 
2- 4 
4- 6 
6 -  8 
3 - 1 0  

10-12 
12-14 
14-16 
16-18 
14-20 
20-22 
22-24 
24-26 

43.0 

53.0 
51 . O  
49.0 
23.0 
17.0 
11.0 
49.0 
71 a 0  

7 1 . 0  

41 8 0  

5780 
67.0 
47.0 
b7.0 

4780 
2 5 . 0  
19.0 
31.0 
27.0  
35.0 
41.0 
6 9 . 0  
61.0 
61.0  

26.0 
24.0 
24.0 
24.0 
34.0 
28.0 
28.0 
2 0 . 0  
20.0 
1 6 . 0  
1 6 . 0  
2 0 8 0  
18.0 
2 6 . 0  
2 6 . 0  

2 6 . 0  
32.0 
30.0 
2 8 . 0  
2 8 . 0  
24.0 
30.0 
22.0 
26.0 
' 28 .0  

31 0 
35.0 
23.0 
25.0 
1 7 . 0  
49.0 
5580 
5580 
31.0 
13.0 
13.0 
23.0 
1 5 . 0  
2 7 . 0  
2 7 8 0  

27 .0  
43.0 
51.0 
41.0 
45.0 
41 e 0  
29 .0  
9.0 

13.0 
11.0 

7.6 5 . 5  
7.8 5 .5  
7.7 4.2 
7.8 7.2 
8 . 6  5.5 
8.5 6.2 
881 3 . 8  
8.2 5 1 8 4  
7.9 2.0 
7.8 0.8 
8 .0  0.9 
7.8 0.7 
6 .0  1.1 
7.9 O m 6  
8 .0  0 .6  

7.5 11.7 
788 6.1 
7.9 5 . 0  
8.0 4 . 5  
8 8 0  3 . 8  
8 . 0  3.2 
8.0  2 . 5  
8 .2  3.4 
8.4 1.4 

8 .0  

9 .  I 

8 . 3  0 . 9  

88 0 

2.0 
1.2 
2.5 
2.6 
1.5 

0.2 

a 0  
. o  

(1.0 
c i a 0  
( 1 . 0  
(1 .0  

0 8 3  

0.1 

~1.0 

2.7 
0.3 
O m 6  
0.4 

(1.0 
(1.0 
(1.0 
(1.0 
< L O  
(1.0 

CLAY LOAH 
CLAY L O A M  
SONQY CLAY 
SI\NDY CLAY LOAr 
L 3 A M  
C L A Y  
CLAY 
C L A Y  
SllNDY CLAY LOAfl 
SANDY COAH 
Sl lNOY LOAM 
SfiNOY CLAY LOAM 
SdNOY L O A M  

SPNDY CLAY LOAH 
s w o y  CLAY LOAM 

F 
I m cn 

SANDY C L A Y  L O A M  
C L A Y  
C L A Y  ' 

C L A V  
C L A Y  
CLAY 
C L A V  L O A M  
S P N D Y  L O A M  
SANOY L O A M  
S I \ N D Y  L O A M  



TABLE H4-14. (Continued) 

O R S A N I C  
LOCATION DEPTH SAND I: S I L T  Y. CLAY X P H  CEC H 4 T T E S  I: TE X 1 URE 

S26 Hi1 0- 2 
2- 4 
4- 6 
6-  6 
8-10 

10-12 
12-14 
14-16 
16-18 
18- 20 

~ 

41.0 3 0 . 0  29.0 } 8 . 0  6 .1  
45.0 2 8 . 0  27.0 8.1 7.2 
27 .0  32 .0  41 80 8.0 5.2 
33 . O  2 8 . 0  39.0 8 . 1  4.1 
27.0 28 .0  4 5 . 0  8.1 4 .1  
25.0 2 2 . 0  53  . O  8.1 4.7 
31 .o 24.0 45.0 8.1 4.1 
21.0 20.0 59.0 9.0 5.0 
13.0 2 2 . 0  65.0 8.0 5.0 
21.0 28.0 51.0 8.1 3 . 0  

2.8 
1.5 
O.h 
0 .1  
0 m i  
0 . 3  

. O  
0.4 
0.6 
0.5 

__ ~ -~ 

C L A Y  L O A M  
L3AH 
CL A Y  
CLAY LOAM 
C L A Y  
C L A Y  

CLAY 
C L A Y  
C L A Y  

C L A Y  

X c- 
I m m 



H.5. CHARACTERIZATION OF NEW NAVAL WASTE AREA 

TABLE H5-1. RADIONUCLIDES IN SURFACE AND SOILS TAKEN BY HAND AUGER SAMPLING IN THE NEW NAVAL 
WASTE AREA 

N2EI 

N7+6E9 

N7+6E9 

N9+5Eu 

N9+5EB 

NiO+3E7 

N7E9 

N8E8 

N9E9 

N9E7 

N6+3E8-1 

N6+3E8-1 

N4EIO 

N4EIO 

N7EEI 

0-6 

6-12 

0-6 

6-12 

6-12 

3-6 

3-9 

0-6 

3-9 

3-6 

6-9 

3-9 

6-12 

6-12 

1 GOC+O 

6 lOE+2 

4 3OE+2 

3 BOE+L' 

1 ZlE+3 

1 LOE+Z 

5 4OE+1 

1 UOE+I 

5 eOEI.1 

1 iOE+Z 

4 38E+3 

1 5L'E+3 

1 OOE+2 

1 lOE+Z 

2 30E+1 

7. GGE-1 <4.OOE+O <3.00€-1 6. WE-" i. 3OE+l 

6.0OE+2 i. 04E+3 4 . O O E - i  <6. WE+O <2. ZOE+I 

4.2C)E+2 J.6OE+2 2.2OE+2 2 ,  2OE+:l 

3. ;'OE+Z 4.9OE+Z C7.OOE+O ::i, 0OE+O <:I BOE+I 

i. 20E+3 1. 2SE+3 <J.OQE+O <i. JOE+i <ri. UOE+1 

1. iOE+Z 2.30E+Z 6 .  JOE+O (4 .  OtiE+O 2. SOE+I 

S . Z O E + l  1. JOE+2 15.OOE-1 2.3OE+U 2.60€+1 

1. OOE+I  3.70€+1 9. OOE-I 1.60E+O 2.OOE+1 

5.60€+1 i. iOE+2  (3. OOE-1 i. 30E+O 2.60E+i 

1. irJE+2 2.10€+2 ;'.OOE-1 <6.OOE+O 3.1OE+1 

4.3UE+3 7.6OE+3 ( 5 .  OOE+O C.).OOE+I <i. SOE+3 

1.51€+3 2. 35E+:3 C4 .  tiOE+O <I'2..40E+1 <1.OOE+2 

9.5OE+l i. 9W+Z 4.2OE+O <:2,30E+O 2.20E+1 

I .OOE+Z i,64E+Z <:J.OOE-1 <2.OOE+O 2. ZOE+I 

2. 3OE+i  3.2OE+l  <3.  OOE-I Z.OOE+O Z . Z O E + l  

*For total uranium, multiply 235U (pCi/g) by 65.9 to obtain (ug) total uranium per gram of sample.  

. ._ . 



TABLE H5-2 .  RADIONUCLIDES DETECTED I N  DRILL CORE SAMPLES OF THE NEW NAVAL WASTE AREA 

T e s t  C o r e  Location, N1E6 

G R I D  UEDTH P C T I V I T V  P C I l G  
C O O F D i N C T E S  , FT.  U - 2 3 5  T H - 2 2 7  l i p - 2 2 3  TH-234 RA-226 P B - 2 1 4  R I - 2 l L  PB-212 GC-137 TH-232 

T e s t  C o r e  Location, N3E6 

s: m 
1 
N 

W I D  i lEPTH A C T I V I T Y  P C I l G  
C O O k D i N P T t S  FT. U-235  TH-227 F A - 2 2 3  TH-23b 9 A - 2 2 6  P B - 2 1 4  91-214 PB-212 CS-137 Tlc-232 

N 3.0 E 6 .0  0 -  2 1 .5Ot -1  <l .OOE-l  < l . O O t - l  2 . 6 B f * 0  7.50 i -1  9.60E-1 7e50E-1 2.93Et0 I o I O i i - 1  6 . 3 0 t - 1  

N 3 . 0  E 6 . 0  2 -  4 < Z . O O t - Z  < l .OOE- l  < 1 . 0 0 E - l  7r74E*O 7 0 9 0 E - 1  7 e l O E - 1  7.90E-1 3.49540 <1.00E-7  < 1 . 0 0 E - l  

t i  3.0 L h . 0  u- 6 8 . 9 0 ~ - 2  <1 .00E- l  <I.OOt-l < 2 . 0 0 ~ - 1  7mBOE-1 7.uOE-1 7.YOE-1 3 e 7 5 5 t O  < l * O O E - Z  7mtOE-1 

Test C o r e  Location, N 5 E 1 0  

CnI 0 DEPTH A C T I V I T V  ? C I l G  
COUFO:NCTLS F T .  U - 2 3 5  T w - 2 2 7  E A - 2 2 3  T H - 2 3 4  EA-226 PB-214  31 -214  PB-212 CS-137 TH-232 



TABLE H5-2. (Continued) 

Test Core Location, N9E10 

G R I D  D E P T H  A C T I V I T Y  D C I l S  
C O O R D I N A T E S  FT. U-235  T H - 2 2 7  RA-223 TH-234 R A - 2 2 6  P B - 2 1 4  31-214 PB-212 C5-137  T H - 2 3 2  - 

Test Core Location, N9.5E9 

G R I D  D E P T H  A C T I V I T Y  P C I / G  
C O O R D I N A T € S  FT .  U-235 TH-227 RA-223 T H - 2 3 4  RA-226 P B - 2 1 4  3 1 - 2 1 4  PB-212 CS-137 TY-232 



TABLE H5-2. (Continued) 

Test Core Location, N8E7 

G R I D  O t  PTH A C T i V I T V  D C i / G  
C O O ! 4 O I N C T t S  F T .  U -235  T H - 2 2 7  FA-223 T H - 2 3 4  F A - 2 2 6  P B - 2 l L  31 -214  Po-212 C S - 1 3 7  T H - 2 3 2  

N e.o  E 7 . 0  0 -  2 7 . 0 0 ~ - 2  < I . O O E - I  < i . o o t - t  7 . 0 4 i + o  ~ . ~ o E - I  ~ . ~ o E - I  t r . ~ o ~ - i  ~ . I ~ E + o  i . e o ~ - i  B . I O E - ~  

Test Core Location, N8E9 ' 

GkiO c ) E  PTH A C T I V I T Y  P C I / G  
C 0 0 ~ D I I J b T C S  F T .  I!-235 TH-227 RA-723 T H - 2 3 4  R A - 2 2 6  P R - 2 1 4  B I - 2 1 4  P 8 - 2 1 2  C S - 1 3 7  TH-232 

Test Core Location. N9E9 

A C T I V I T Y  J C I / G  3: 
COORDINATES FT. u-235 T H - 2 2 7  ~ 4 - 2 2 3  ~ ~ - 2 3 4  R A - ~  P B - Z ~ ~  a ~ - 2 1 4  PB-212 c s - i w  ~ ~ - 2 3 2  y~ G R I D  5 E  P T H  



TABLE H5-2. (Continued) 

Test Core Location, N5.5E8 

G R I C  :IEPTH ACT I V I T V  P C I t C  
C O C n D i N J ~ t S  FT. U - 2 3 5  T H - 2 2 7  F A-273 T l j - i ! 3 4  FA-226 P R - 2 1 4  31-21'1 PR-212 C S - 1 3 7  T H - 2 3 2  

Test Core Location, N6.5E9 

GRID DEPTH A C T I V I T Y  P C I l t  -, 
COORDINATES FT. U-235 TH-227 R A - 2 2 3  T H - 2 3 4  RA-226 P B - 2 1 4  BI-21S PB-212 C S - 1 3 1  TH-232  1 tl: 

Test Core Location, N7E6 

GH: n O t P T H *  A C T I V I T Y  DCI/C 
C00r .D I IJPTt  S F T .  U - 2 3 5  T H - 2 2 7  H A - 2 2 3  T H - 2 3 4  RA-226 P 9 - 2 1 4  31 -214  P B - 2 1 2  C S - 1 3 7  T-l-232 
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H5-7 

TABLE H5-3. 222RN I N  AIR NEAR THE SOIL 
SURFACE MEASURED USING 15 
CM DIAMETER SAMPLERS CON- 
NECTED TO GAS SCINTILLA- 
TION VIALS 

Grid Coordinate 

N 4-0 E 10.0 
N 4.0 E 1 0 . 0  
N 4.0 E 10.0 
N 4.0 E 1 0 . 0  
N 4.0 E 10.0 

370.05  
410e70 
4 6 2 . 0 3  
4 3 6 . 3 6  
391.44 



TABLE H5-4. MASS SPECTROGRAPHIC ANALYSES OF SELECTED 
SURFACE SOIL SAMPLES AND HAND-AUGERED 
SAMPLES BY DEPTH 

\ 

Concentration (ppm) 

N4E10 N6E8 N9E7 N9E9 N9W27 
Element (3-9") (0-6") (3-9") (0-6") (0-6") 

Li 
Be 
B 
F 
Na 
M g  
Al 
Si 
P 
S 
c1 
K 
Ca 
sc 
Ti 
V 
Cr 
Mn 
Fe 
co 
Ni 
cu 
Zn 
Ga 
Ge 
As 
Se 
Br 
Rb 
Sr 
Y 
Zr 
Nb 
Mo 
Ru 
Rh 
Pd 
42 
ca 
In 
Sn 
Sb 
Te 

30 
0.1 
3 
50 

5000 
-1% 
-20% - 30% 
300 
100 
10 
-2% 

5000 
20 

3000 
30 
20 

1000 
-2% 
5 
10 
20 
3 
1 
c0.2 
1 
~0.3 
0.1 

300 
100 
5 

100 
2 
0.2 
<0.2 

CO. 2 
co.1 
CO. 2 
~0.05 
c0.2 
c0.2 
~0.3 

c0.5 

100 

30 
10 

5000 
-1% 
-20% 
-40% 
200 
300 
30 - 3% 
-1% 
10 

1000 
50 
10 
500 
-1% 
20 
30 
50 
100 
10 
~0.3 
3 
<1 
1 

100 
50 
5 
30 
3 
10 
c0.2 
~0.5 
~0.3 
co.1 
c0.2 
c0. 05 
0.2 
0.2 
~0.3 

0.2 
200 

10 
10 
-2% - 3% 
-20% 
-30% 
1000 
100 
30 
-1% 

5000 
20 

1000 
30 
50 

1000 
-2% 
10 
10 
20 
5 
5 
c0.2 
1 
~0.5 
0.2 

0.5 

100 
200 
10 
3 
2 
0.3 
~0.3 
<1 
~0.5 
<o. 2 
c0.2 
co.1 
0.1 
c0.2 
~0.5 

100 
0.2 
3 
10 

5000 
-1% 
-20% 
-40% 
100 
30 
2 
-1% 

3000 
20 
300 
10 
5 

2 00 
5000 

2 
5 
3 
1 
3 

c0.2 
0.5 
~0.3 
co.1 
50 
30 
2 
30 
1 

c0.2 
c0.2 
~0.5 
c0.2 
<0.1 
<0.2 
<O. 05 
0.2 
<0.1 
<o. 2 

20 

50 
10 

2000 
-2% 
-20% 
-30% 
1000 
300 
10 

1000 
5000 
10 

1000 
30 
50 

5 00 
-10% 
30 
50 
200 
30 
2 
<0.2 
3 

<O. 5 
0.2 

0.5 

100 
100 
10 
5 
1 
1 
~0.3 
<1 
<0.5 
c0.2 
<o. 2 
<0.1 
0.1 
<0.2 
~0.5 



H5- 9 

TABLE H5-4. (Continued) 

Concentration (ppm) 
N4E10 N6E8 N9E7 N9E9 N9W2 7 

Element (3-9") (0-6") (3-9") (0-6") (0-6") 

I 
CS 
Ba 
La 
Ce 
Pr 
Nd 
Sm 
Eu 
Gd 
Tb 
DY 
Ho 
Er 
Tm 
Yb 
Lu 
Hf 
Ta 
W 
Re 
0 s  
Ir 
Pt 
Au 
Hg 
T1 
Bi 
Th 
U 
204Pb 

6Pb 
'Pb 

208Pb 

<0.1 
5 

300 
5 
10 
1 
5 
0.5 
0.2 
0.5 
0.1 
0.3 

eo.1 
0.2 

<o. 1 
<0.3 
<0.1 
<O. 3 
<2 
e0.3 
co.2 
C0.2 
< 0 . 2  
<0.3 
C O . 1  

<0.3 
co.1 
co.1 
0.1 
0.1 
co.1 
l* 
0.1* 
0.2* 

0.05 
2 

500 
10 
20 

5 
10 

0 . 5  
0.2 
0.3 

<o. 1 
0.3 
0.1 
0.2 
<0.1 
<0.3 
<0.1 
<0.3 
<0.2 
<0.3 
c 0 . 2  
<0.2 
<0 .2  
<O. 3 
co.1 
<O. 3 
C O . 1  

<0.1 
co.1 

0.1 
300 

700 
30 
10 

< 0 . 2  
3 

300 
20 
30 
2 
3 
1 
0.3 
0.5 
0.2 
0.5 
<0.2 
0.3 

< 0 . 2  
<0.5  
<0.2 
<O. 5 
<O. 3 
<0.5 
<0.3 

~0.3 
~0.5 
CO.2 
<0.5 
<0.2 
<0.2 
<o. 2 
<0.2 
<0.1 
1 
0.1 
0.3 

<0.3 

co.1 
<0.1 
20 
1 
1 
0.2 
1 
c0.3 
43 .3  
<0.3 
eo.1 
<0.3 
<0.1 
co.2 
<0.1 
<0.3 
<0.1 
cO.3 
<0.2 
<0.3 
<0.2 
<0.2 
c 0 . 2  
<O. 3 
<0.1 
<O. 3 
C0.l 
<0.1 
<0.1 
0.2 
<0.1 
<0.1 
<0.1 
eo.1 

c0.2 
1 

300 
2 
20 
0.3 
2 
0.5 
0.3 
0.5 

c0.2 
0 .5  
0.2 
<0.3 
<o. 2 
<0.5 
<0.2 
0.5 
~0.3 
~0.5 
<0.3 
<0.3 
<0.3 
<0.5 
c0.2 
<0.5 
< 0 . 2  
<0.1 
0.2 
10 

0.1 
3 
2 
5 

*Inhomogeneous. 



H.6. CHARACTERIZATION OF NORTHWEST QUADRANT 

TABLE H6-1 .  RADIONUCLIDES I N  SURFACE SOIL SAMPLES-NORTHWEST QUADRANT 

T e s t  C o r e  L o c a t i o n ,  N2.5W26 

b T e s t  C o r e  L o c a t i o n ,  N3.5W27 

G2IO LIE PT t i  A C T  I V I T V  P C I I C  
C O O R D I N A T E S  FT U - 2 - 7 9  TH-227 F A - 0 2 3  TH-234 kip-226 P a - 2 l b  3:-714 PB-212 CS-137 TM-232  

T e s t  Core L o c a t i o n ,  N4W27.5 

C4i 0 UkPTH A C T  T V T T V  PI'IT/T. 
C O O F O i N Z T t P  F T .  U - 2 3 5 *  1H-227  E A - 7 2 3  TH-234 FA-226 PB-214  31-214 PO-212 CS-137 114-232 



TABLE H6-1. (Continued) 

Test Core Location. N7W27 

GRID CLPTH A L T I V I T V  P G I l C  
C O O f i D I N A T c S  FT. U - 2 3 5 *  T H - 2 2 7  <A-723 TH-234 P A - 2 2 6  P a - 2 1 4  8 1 - 2 1 4  P0-212  GS-137  TH-232 

Test Core Location, N8.2W27.2 

- 7  w i n  I'€. PTH C I / G  
C O O r ? O I N L T I S  f T m  U - 2 3 5 "  T H - 2 2 7  R A - 2 2 3  TH-234 i?A-226  P U - 2 1 4  9 1 - 2 1 4  P @ - 2 1 2  GS- lS7  TH-252 



TABLE H6-1. (Continued) 

Test Core Location, N9W27 

G R i U  DEPTH A C T I V I T Y  P C I / G  
C O O K 0 1 U A T t S  F T  v U-7.39 T H - 2 2 7 ,  FA-223 TH-234 RA-226 P 3 - 2 1 b  3 1 - 2 1 4  PO-212 CS-137 TH-232 

Test Core Location, N9W28 

Test Core Location, N9.2W27.2 



TABLE H6-1. (Continued) 



I 
i 

TABLE H6-2. RADIONUCLIDES IN SOILS TAKEN BY 
HAND AUGER SAMPLING--NORTHWEST 
QUADRANT 

N9+4u7 0-6 5 50E+4 

E(8w27 0-6 3 X E + l  7 74E+3 

MU27 6-10 9 l M + O  1. L7E+3 

NW27 10-14 1 .90E+l  4 95E+3 



H6-6 

'* 

32 30 26 26 24 i2 
4 WEST 

FIGURE H6-1. CORE LOCATION WITHIN THE CONTAMINATED 
AREA OF THE NORTHWEST QUADRANT 



H6-7 

TABLE H6-3. MASS SPECTROSCOPIC ANALYSIS 
OF A SOIL SAMPLE TAKEN FROM 
THE CONTAMINATED ARE3 OF THE 
NORTHWEST QUAI%ANT 

. Element 
Concentrations 

(PPd 
Li 
Be 
B 
F 
Na 
Mg 
A1 . 

Si 
P 
S 
c1 
K 
Ca 
sc 
Ti 
v 
Cr 
Mn 
Fe 
co 
Ni 
cu 
Zn 
Ga 
Ge 
As 
Se 
Br 
Rb 
Sr 
Y 
Zr 
KD 
Mo 
Ru 
Rh 
Pd 
Ag 
Cd 
In 
Sn 
Sb 
Te 

200 
0.3 

20 
5 

3000 - 2% 
-20% 
-40% 
300 
100 

3 
-2% 
-1% 
20 

2000 
100 

30 
500 
-1% 

300 
500 
200 

5 
' 5  
<I 
1 
<1 
0.1 

100 
100 

3 
30 

3 
1 

<0.2 
<0.5 
<0.3 
<0.1 
<0.3 
<0.05 
1 
<0.1 
< O .  3 



H6-8 

TABLE H6-3. (Continued) 

Element 
Concentrations 

(PPd 

I 
Ca 
Ba 
Ka 
Ce 
Pr 
Nd 
Sm 
Eu 
Gd 
Tb 
DY 
Ho 
Er 
Tm 
Yb 
Lu 
Hf 
Ta 
W 
Re 
0s 
Ir 
Pt 
AU 

Hg 
T 1  
Bi 
Th 
U 
204Pb 

6Pb 
2o 7Pb 
208Pb 

0.05 
1 

100 
2 
10 
1 
5 
0.5 
0.3 
0.3 
0.1 
0.5 
0.1 
0.2 
0.1 

< O .  3 
<0.1 
< 0 . 3  
<0.1  
<0.3 
c0.2 
<0.2 
<0.2 
2 0 . 3  
<0.1 
<0.3 
<0 .1  
<0 .1  
<0.1 
1 

<0.1  
50 
1 
0.5 



H7 -1 

H.7. CHARACTERIZATION OF CONTAMINATED AREA 
SOUTH OF BUILDING 409 

FIGURE H7-1. LOCATION OF TEST CORES SOUTH OF 409 

i 
\' 

18 1.7 16 15 14 13 12 11 



TABLE H7-1. RADIONUCLIDES IN TEST CORES LOCATED SOUTH OF BUILDING 409 

1 Test Core Location, S37Wll 
GRlD DEPTH - -\,--If . . 

COU3DiNFITES F T .  U-23S2 PA-231 'TH-227 RFI-223 TH-234 R E G ' '  i.k?f.::: 3i-214 98-210 CS-137 TH-232 ~-41)- 

S37Wl i  0-2 1.40€+0 <6. CII:IE+O (6. G~IE+O 1,6GE+O 2. 4 E + I  .3.00E+1 2. i O E + 1  2 .60E+i  3.50E+i (3.00s-1 i. 50E+O 2.50E+i  

S37W11 2-4 < J . O O E - 1  <2. eOE+O <6. CUE-1 <6,OOC-i <6.80E+O 2 . 2 0 € + 0  1 .4OE+O .'. 6 0 E + O  <J.OOE+O i 2 .  OOE-I 1. ZOEM 1.80€+1 

S37Wii 4-6 e C4. 00E-1 <1 .9GE+O (1. L E + O  <7.iCE-1 <6,9iE+O 1.50E+il L.4OE+G i. I U E + O  <3.0OE+O <C. 00E-1 6.00E-1 1. i O E + i  

S3iCI11 6-t3 <4. OOE-1 (2. 1OS+tj  (5, i jJE-1 <:6.1:njE-i 

S37W11 8-10 C4. 00E-1 (1. .XIE+O .::ti. iit3E-l (6. ZOE+CI 1. 40E+Ij 1. 20E+G 1. 40E+O <3.OOE+O i s .  005-1 7 . 0 0 5 - 1  2. 10E+1 

1. 40E+O 1.30E+O L. 30E+O (3. m + o  ( 2 .  OW-1 1. iOE+O i. 90E+:1 

Test Core Location, S37W14 
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TABLE H7-1. (Continued) 

LFE DATA 

Grid Depth 226Ra Grid Depth 226Ra 
Cooridnate (ft) ( P W d  Coordinate (ft) ( P W d  

S37Wll 12-14 ' 0.866 S37W14 16-18 ' 0.842 
S37Wll 14-16' 1.049 S37W14 18-20' 0.757 
S37Wll 
S37Wll 

16-18 ' 0.761 
18-20' 1.337 S41W14 

S41W14 
12-14 ' 0.929 
14-16 ' 0.835 

S41W14 18-20' 0.702 



H7-5 

! 

TABLE H7-2. '22RN IN AIR NEAR THE SOIL SURFACE 
MEASURED USING 15 CM DIAMETER 
SAMPLERS CONNECTED TO GAS SCIN- 
TILLATION YIALS 

Grid Coordinate 

22 2 
Rn 

(PCi/l) 

S 29.0 
S 29.0 
s 30.0 
S 31.0 
S 31.0 
S 32.0 
S 32.0 
s 33.0 
s 33.0 
S 34.0 
s 34.0 
S 35.0 
s 35.0 
S 36.0 
S 37.0 
s 37.0 
s 37.0 
S 37.0 
s 37.0 
S 37.0 
S 37.0 
S 37.0 
S 37.0 
S 37.0 
S 37.0 
S 37.0 
S 37.0 
S 3 8 . 0  
S 38.0 
s 39.0 
S 4 0 . 0  
S 40.0 
S 40 .0  
S S 0 . 0  
S 4 0 . 0  
s 41.0 
S 41.0 
s 42.0 
S 4 2 0 0  
S 42.9 
S 42.9  
S 42.9 
S 42.9 
S 42.9 
S 42.9 

W 18.6 
W 18.6 
U 18.6 
W 18.6 
n 18.6 
W 18.6 
W 18.6 
w 12.5 
U 18.6 
U 18.6 
W 18.6 
U 16.6 

W 18.6 
W 18.6 

CI 4.0 
W 4.0 
W 11.0 
w 11.0 
w 12.0 
W 12.0 
W 13.0 
n 1400 
W 14.0 
W 15.0 
b l  15.0 

W 18.6 

n 18.6 

W 18.6 

n 18.6 
W 18m6 
W 14.0 
W 16.0 
n 18.0 
Y 18.6 
U 16.6 
W 18.6 
U 18.6 

n 14.0 
n 1.0 

n 3.0 

n 5.0 

Y 12.0 

w 3.0 

n 4m0 
W 4.0 

320.86 
265.26 
213.90 
38.50 
49.20 
36036 
55.61 

312.30 
29.95 
38.50 
34.22 
29.95 
44.92 
55.61 

299.47 
12.83 

534.76 
601.07 
333.69 
387.17 
128.34 
106.95 
91 98 

113.26 
158029 

38.50 
25.67 
34.22 
27.81 
21.39 

124.06 
194.65 
171.12 
36.50 
27.61 
36.36 
51 34 
64- 17 
98.40 
70.59 
51.34 
68045 
55.61 
64017 
47.06 



i .:, 

H7-6 

'a 
2 TABLE H7-2. (Continued) 

Grid Coordinate (PCi/l) 
~~~ 

s b2.9  
s 42.9 
s 42.9 
s 42.9  
s 42.9 
s 42.9 
s 42.9 
s 42.9 
s 42.9 

42.9 
s 42.9 
s b2.9 
s 4 2 . 9  
s s2.9 
s b2.9  
s 42 .9  
s 42.9 
s 42.9 
s 42.9 
s 42.9 

~ ~~ 

W 6.0 
W 600 
w 7.0 
U 7.0 
W 8 0 0  
n 9.0 
n 9.0 
w 10.0 
n 10.0 
W 11.0 
w 12.0 
w 12.0 
n 13.0 
w 13.0 
n 14.0 
w 15.0 
H 16.0 
W 16.0 
W 17.0 

w 15.0 

, 



H7-7 

Y 

TABLE H7-3. 222RN CONCENTRATIONS IN AIR (1.5 M) MEASURED 
VIA GRAB SAMPLES IN THE SOUTHWEST QUADRANT 
OF THF, SITE 

22% Concentrations 
[ X  pCi/l (mean of 2 duplicates)] 

Location August September October 

S 3 m O  
S37Wll 
S37W12 
s 3 m 3  
s37Wl4 
s 3 m 5  
s 3 m 7  
S40WlO 
S40Wl2 
S40Wl4 
S40Wl6 

10.6 
8.9 
3.6 

12.9 
15.6 
5.8 
3.7 
2.6 
3.9 
4.6 
3.9 

5.7 

18.9 

2.0 

2.0 

6.2 

20.7 

1.8 

1.8 
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TABLE 1-1. INSTRUMENTAL READINGS AND 226RA CONCENTRATIONS IN THE CENTRAL DRAINAGE DITClI 

Instrumental Readings BCD Reference Code 
Distance from Ditch Gamma (1 m) Beta-Game (1 cm) 
Origination, ft (m) (pR/hr)(a) (pR/hr) (b) Coordinates ID 

0 
25 
50 
25 
100 ( 30.5) 
125 
150 
175 
200(61) 
225 
250 
275 
300 
325 
350 
325 
400( 122) 
425 
SOO(152.5) 
525 
550 
575 
600(183) 
625 

;;;(f, 

700(213.5) 
725 
750 
775 
800(244) 
825 
850 
875 
900( 274.5) 
925 

18 
20 
15 
16 
15 
15 
17 
18 
22 
20 
19 
16 
17 
15 
15 
15 
15 
21 
22 
20 
25 
25 
26 
40 
60 
110 
211 
500 
900 

1.000 
900 

1,000 
600 
800 
600 
500 

80 
60 
70 

100 
90 
100 
80 
120 
70 
70 
60 
70 
50 
60 
60 
60 
50 
60 
90 
80 
130 
110 
70 

200 
120 
330 
120 
140 

1.800 
2,000 
2,200 
2,200 

800 
1,600 
1.400 
1,200 

13 

6.3 

7 

12 

8.5 

5.4 

7.4 

16 

12 

22 

30 

22 

54 
28 
140 

1,660 
270 
670 

1.900 
410 
320 
560 
740 
150 

S41W8 
S40.5158 
S40W8 
S39.5W8 
S39W8 
S38.5W8 
S38W8 
S37.5W8 
S37W8 
S36.5W8 
S36W8 
S35.5W8 
S35W8 
S34.5W8 
S34W8 
S33.5W8 
S33W8 
S32.5W8 
S32W8 
S31.5W8(e) 
S30W8 
S29.5W8 
S29W8 
S28.5W8 
S28W8 
S27.5W8 
S27W8(f) 
S26.5W8 
S26W8 
S25.5W8 
S25W8 
S24.5W8 
S24W8 
S23.5W8 . 
S23W8 
S22.5W8 

MD1 
MD2 
MD3 
MD4 
HD5 
HD6 
MD7 
MD8 
MD9 
MDlO 
MDll 
HD12 
MD13 
MD14 
W 1 5  
MD16 
MD17 
W 1 8  
MD19 

. MD20 
MD2 1 
MD22 
W 2 3  
MD24 
HD25 
MD26 
HD27 
MD28 
UD2 9 
MD30 
MD31 
MD32 
MD33 
m34 
m 3 5  
MD36 

n 
1 
10 



TABLE 1-1. (Continued) 
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Instrumental Readings BCD Reference Code 
Distance from Ditch C a m a  (1 m) Beta-Gamna (1 cm) 226Ra Concentration (pCi/g) Grid 
Origination. ft (m) (uR/hr) ( 8 )  (pR/hr) (b) Screening(c) Radiochemistry(d)- Coordinates ID 

950 
975 

1.000 (305) 
1,025 
1,050 
1,075 
l.lOO(335.5) 
1.125 
1,150 
1,175 
1.200(366) 
1,225 
1,250 
1,275 
1,300(396.5) 
1,325 
1,350 
1,375 
1,400(427) 
1,425 
1.450 
1,475 
1.500(452.5) 
1,525 
1.550 
1,575 
1,600(488) 
1,625 
1,650 
1,675 
1,700(518.5) 
1,725 
1,750 
1,775 
1,800(549) 
1,825 
1,850 

400 
260 
4 00 
400 
260 
280 
300 
280 
140 
400 
160 
2 00 
150 
40 
90 
50 
70 
100 
140 
130 
90 

140 
90 
170 
270 
200 
300 
220 
100 
200 
230 
160 
200 
150 
120 
100 
40 

1,400 
800 
600 
900 
600 
700 
800 
500 
600 
800 
2 00 
320 
280 
150 
260 
100 
240 
260 
200 
240 
300 

160 
390 
600 
5 00 

1,100 
600 
360 
600 
900 
600 
360 
310 
390 
360 
220 

,260 

40 
580 
99 
600 
273 
470 
170 
176 
91 
240 
64 
64 
405 
22 
225 
220 
50 
46 
190 
140 
40 
120 
270 
4 00 
440 
410 
250 
340 
380 
360 
240 
200 
41 
290 
75 
350 
83 

S22W8 
S21.5W8 
S21W8 
S20.5W8 
S20W8 
S19.5W8 
S19W8 
S18.5W8 
slaw8 
S17.5W8 
S17W8 
S16.5W8 
S16W8 
S15.5W8 
S15W8 
S14.5W8 
S14W8 
S13.5W8 
S13W8 
S12.5W8 
S12W8 
S11.5W8 
SllW8 
S10.5W8 
slow8 
S9.5W8 
S9W8 
S8.5W8 
S8W8 
S7.5W8 
S7W8 
S6.5W8 
S6W8 
S5.5W8 
S5W8 
54.5W8 
S4W8 * 

MD37 
MD38 
MD39 
MD4 0 
MD4 1 
MD4 2 
MD4 3 
MD44 
MD45 
MD46 
MD4 7 
MD4 8 
MD4 9 
MD50 
MD51 
MD52 
MD53 
m054 
MD55 
MD60 
MD6 1 
MD62 
MD6 3 
MD64 
MD65 
MD66 
Mn67 
MD68 
MD69 
MD70 
MD71 
MD72 
MD7 3 
MD74 
MD75 
MD7 6 
MD77 

H 
I 
w 



TABLE 1-1. (Continued) 
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Instrumental Readings BCD Reference Code 
Distance from Ditch Gamma (1 m) Beta-Gamma ( 1  cm) 226Ra Concentration (pCi/g) Grid 
Origination, ft (m) (pR/hr)(a) (pR/hr) (b) Screening(c) Radiochemistry(d)- Coordinates ID 

1.875 
1 . Y O C  
1,925 
1.950 
1.975 
2,000 
2,125 
2,150 
2,175 
2,200(671) 
2,225 
2,250 
2,275 
2,3OO( 701.5) 
2,325 
2,350 
2,375 
2,400( 7 32) 
2.425 
2,450 
2,475 
2,500 
2,525 
2.600 
2 . 6 2 5  
2,650(g) 
2,750(838.75) 
3,700 
3,850(h) 
4,700(1,434) 
5,700(1,739) 
5.850 
5,950 
6,  700(i)(2,044) 
6,750 
7.615(2,323) 
8,540(2,605) 
9,465 (2,887) 

110 
120 
20 
16 
25 
40 
80 
50 
22 
16 
14 
16 
19 
26 
24 
26 
21 
2 2  
40 
26 
20 
26 
40 
50 
28 
29 

10-20 
10-20 
10-20 

10-15 
10-15 
10-15 
10-15 
10-15 
10-15 
10-15 

2 90 
4 20 
330 
100 
110 
130 
210 
160 
120 

90 
130 
90 
80 
70 

100 
60 

110 
150 
120 
150 
100 
130 
300 
260 
150 
60 

250 
90 

710 
24 

140 

50 

2.8 

2 . 2  

3 

a. 5 

61 

110 

9 
7.5 

40 

50 

7 
22(65)  

21.6 
2 1  

9.7 
18.2 
22.8 
73.1 
55 

MD78 
MD79 
MD80 
m081 
MD82 
MD8 3 
MD84 
MD85 
MD86 
MD87 
MD88 
MD89 
MD90 
MD91 
MD92 
MD93 
MD94 
MD9 5 
MD96 
MD97 
MD9 8 
MD99 
M D l O O  
M D l O l  
,MD102 
MD103 
MOlOS( 200) 
MD210 
211E 
220 
230 
231 
232 
240 
300 
310 . 
320 
330 

H 
I c. 



TABLE 1-1. (Continued) 

Instrumental Readings BCD Reference Code 
Distance from Ditch Gamma (1 m) Beta-Game 226Ra Concentration (pCi/g) Grid 
Origination, ft (m) (pR/hr)(a) (uR/hr) (il) cm) Screening(c1 Radiochernistry(d) Coordinates ID 

off-site 333 
340 
34 3 
344 
345 
350 
357 
370 1 - 

10.150(3,095.75) 10-15 >5 

11,050 10-1 5 .4 4 . 4  
11. 890(k) (3,626) 10-15 .4 5.1 
12,090 10-15 >4 0.75 
12.590(3,840) 10-15 10.4 
14,340(4,374) 10-15 >5 8.4 
17.650(5.383) 10-15 >4 2.6 

(a) 
(b) 
(c) 
(d) 

10,390") (3,334) 10-15 >4 7.5 

_ _ _ _ _ _ _ ~  ~- 
Gamma readings taken at 1 m above sediment or surface; background 13 p2/hr. 
Beta-gamma readings taken at 1 cm above sediment or  water surface, background 60 pR/hr. 

Measurement of 214Bl as index of 226Ra (see QA Document NS-NS-122). 
Gamma spectroscopy, background concentration average in sediment 0.5 pCi/g (iO.1) 
(see Appendix I .  Table 1-2, for complete listings of radionuclide composition of 
on-site sediments). 

(e) Confluence with S31 Ditch (see Figure 1-1). 

(f) 

(g) 

Water reservoir drain pipe (from recarbonation pit running north of Building 411). 
Sample taken at the north perimeter Lence. 

(h) 
(i) 
(j) 
(k) Sample just east of Lutts Road (see Figure 1-1). 

Sample taken 50 ft into a tributary ditch. 
Sample 100 ft north of Balmer Road (see Figure 1-1). 
Sample taken at Central Drainage Ditch and Magazine Drainage Ditch (see Figure 1-1). 

H 
I cn 
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TABLE I- 3 .  INSTRUMENTAL READINGS AND 26 RA CONCENTRATIONS 
IN THE WEST DITCH 

Instrumental Readings 
Distance from Gamma (b) Be ta-Gamma(C) 

Initial Sampling (micro R/hr) (milli R/hr) BCD Reference Code 
Point, (a) at 1 rn above at 1 cm above 226Ra Concentration (pCi/g) . Grid 

ft (m) Soil Surface Soil Surface Screening(d1 Radiochemistry(e) Coordinates ID 

0 2.6 WD1 
lOO(30.5) 4.2 wD2 
500 23 WD6 
lOO(213.5) 26 WD8 
800 35 wD9 
900 15 WDlO 

l.lOO(335.5) 6.1 WD12 
1,200 11 WD13 
1,300 3.6 WD14 
1,400 18 WD15 
1,500(452.5) 5 WD16 
1.800 15 WD19 
1, 915(f) 180 3,000 SO. 5W22 
2,000(610) 40 2 20 NlW22 WD21 
2,025 100 300 N1.5W22 
2,050 120 360 N2W22 
2,015 50 150 N2.5W22 
2,100 40 120 59 N3W22 WD22 
2,125 30 100 N3.5W22 - 
2,150 22 90 N4W22 ' 
2,115 21 100 N4.5W22 
2,200 16 80 N5W22 WD23 
2,225 28 110 N5.5W22 
2,250 40 120 N6W22 
2.275 26 100 N6.5W22 
2,300 26 60 NlW22 WD24 
2,325 21 50 Nl .5W22 
2,350 21 100 N8W22 
2,315 25 '60 N8.5W22 
2 , 4 0 0  11 10 43 N9W22 WD25' 
2,425 14 80 N9.51322 
2,450 13 50 N10W22 

N10.5W22 2,415 16 10 

H 
I 
W 



Dis tance  from 
I n i t i a l  Sampling 

P o i n t ,  ( a )  
f t  (m) 

2,5OO(g) (762.5) 
2,525 
2,550 
2,660 
2,700 
2,760 
2,860 
2,960 
3,060( 933.3) 
3,160 
3,260 
3,360 
3,460 
3 ,660  
3,960 
4 ,160  
4,660 
4,760 
4 ,860  
4.960 
5,060( 1543.3) 
5,160 
5 ,260  
5,360 
5,460 

I n s t r u m e n t a l  Readings 
Gammah) Beta-Gamma(c) 

(micro R/hr )  ( m i l l 1  R/hr )  BCD Reference  Code 
a t  1 m above a t  1 cm above 226Ra Concen t ra t ion  (pCi /g)  , Grid  
S o i l  S u r f a c e  S o i l  S u r f a c e  Screeningcd)  Radiochemis t ry(e)  Coord ina te s  I D  

14 60 NllW22 WD26 
1 9  YO 
18 70 N12W22 

N11.5W22 

10-20 <4 3 . 1  400 ' 
10-20 7 . 8  wd281 
10-20 401  
10-20 402 
10-20 403 
10-20 404 
10-20 11 .5  405 
10-20 <4 4 06 
10-20 401 
10-20 <5 408 
10-20? < 4  3.2 41 0 
10-20 >5 413 
10-20 >5 415 
10-20 19.9 420 
10-20 > 5  421 
10-20 >5 422 
10-20 > 5  423 
10-20 > 5  4 24 
10-20 <4 425 
10-20 <4 4 26 
10-20 < 4  427 
10-20 > 5  428 

Sampling i n i t i a t e d  o f f - s i t e  i n  d i t c h  due west on g r i d  p o i n t  S36Wl@(see F igu re  1-1). 

Gamma r e a d i n g s  taken  a t  1 m above sediment o r  water s u r f a c e ;  background 13 uR/hr.  

Beta-gamma r e a d i n g s  t aken  a t  1 cm above sed iment  o r  wa te r  s u r f a c e ;  background 60 vR/hr. 

Measurement of  2 1 i ' B i  as  index  of 2 2 6 R c i  ( see  ()A I)octimc?nt NS-NS-122). 

Gamma spec t roscopy ,  background concen t rn t  ion ave rage  i n  sediment 0.5 pCi /g  ( t o .  1) 
(Complete l i s t i n g s  of r a d i o n u c l i d e  composi~lon ol o n - s i t e  sed LiiicnL~ on Tab le  [ -4) .  

Sample j u s t  n o r t h  of S i t e  perimeLer fence  on sou th  s i d e  o f  West P a t r o l  Rd. ( s e e  F igu re  1-1). 

Saiiiple 60 f t  sotitli of  n o r t h  pe r ime te r  f e n c e  which is a t  2 ,560  F t  ( s e e  F igu re  1-1). 

H 
1 
P 
0 
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TABLE 1-5. INSTRUMENTAL SURVEY DATA 
FROM SOUTH 31 DITCH 

(b 

(Grid Points) (mR/ hr (mR/hr) 
Gamma (a) Locat ion Bet a- Gamma 

S 3 1W8 
S31W7 
S31W6 
S31W5 
S31W4 
S 3 1W3 
S31W2 
S 3 1W1 
S31E1 
S31E2 
S31E3 
S31E5 
S31E6 
S31E7 
S31E8 
S31Ell 
S31E12 (dj 
S31E13 

0.42 
0.30 
0.27 
0.20 
G.20 
0.23 
0.16 
0.18 
0.12 
0.15 
0.15 
0.13 
0.19 
0.13 
0.07 
0.11 
0.07 

0.18 
0.15 
0.10 
0.06 
0.15 
0.17 
0.10 
0.07 
0.08 
0.09 
0.10 
0.06 
0.04 
0.05 
0.04 
0.05 
0.05 

(a)Background, 0.06 mR/ hr . 
(b)Background, 0.01 mR/hr . 
("Gamma spectroscopy analysis determined 

226Ra concentration to be 5.0 pCi/g. 

(d)Sampling points S31E13 through S31E20 
at background. 



TABLE 1-6. RADIONUCLIDES I N  ON-SITE D R I L L  CORES FROM THE CENTRAL DRAINAGE D I T C H  

S20W8 2 0 . 5  

S20W8 4 <0.8 

S24W8 0 <1 

S24W8 2 0.4 

S24W8 6 <O. 5 

S26W8 2 <O. 9 

S26W8 4 <0.9 

0.2 <0.5 <0.5 11 <22 3.8 

0.2 <0.5 <0.5 5.4 <12 6.9 

12 12 13 <9 <50 280 

<0.3 <0.3 <0.3 8.5 <20 2.1 

<0.7 <0.6 <0.6 4.1 <24 1.6 

<1 0.7 0.8 <11 <30 19 

4.4 1.3 . 0.3 4 5  <46 29 

3.2 

6 . 5  

180 

1.4 

1.3 

13 

21 

3.2 

6.4 

180 

1.3 

1.4 

13 

21 

1.5 <0.2 

0.7 <0.1 

<5 <0.5 

0.8 <0.07 

1.1 <0.2 

0.8 <0.3 

1.5 <0.3 

23 <4 

20 6 

21 260 

21 <3 

20 <3 

14 15 

19 27 

H 
I 
P 
w 



TABLE 1-7. RADIONUCLIDES IN OFF-SITE DRILL CORES FROM THE CENTRAL DRAINAGE DITCH 

Sample Depth C i l p  
Number(a) ( f t )  U235 pa231 Th227 Ra223 Rn223 Th234 Fa234 Ra226 Pb214 81214 Th232 Cs137 Pb210 

200 

203 

207 
211 

214 

222 

223.5 
224 

229.5 

300 

302 

304 

306 
308 

312 

316 

2 
4 
6 

2 
4 
2 
2 
4 
6 
2 
4 
2 
4 
4 
2 
4 

2 
4 
2 
4 

2 
4 
6 
2 
4 
6 
6 
2 
4 
2 
4 
6 
2 
4 

(0.4 
(0. 3 
(0.3 

0.3 
(0. 3 
(0.6 
(0.5 
(0.3 
(0.4 
(0.4 
(0.3 
(0.5 

-- 

-- 
(0.5 
~ 0 . 3  

(0.4 
(0.3 
(0. 5 
(0.3 

<0.4 
(0, 3 
1 0 . 3  

( 0 . 3  
<0. 3 
c0.3 
<0.4 

( 0 . 3  
<O. 3 
c0.3 
( 0 . 3  
(0.2 
c O . 3  
~ 0 . 3  

(0.6 
(0.4 
~0.7 
(0.8 
(0.5 

4 . 4  
<1 
(0.7 
(0.4 
(0.5 
(0.5 
<0.5 
(0.6 

(0.4 
(0.6 
(0.4 
(0.5 
(0.5 
(0.6 
<0.4 

c0.5 
10.5 
(0.4 
~0.4 
<0.4 
(0.5 

(0.5 
~0.6 
(0.5 
(0.5 
0.3 

< 0 . 3  

<0.5 
<0.5 

(0.6 
~0.4 
<0.7 
(0.8 
(0. 5 
<0.4 
(1 
(0.7 
(0.4 
(0.5 
(0.5 
(0.5 
~0.6 

10.4 
(0.6 
<0.4 
(0.5 
~0.5 
(0.6 
(0.4 

~0.5 
~0.5 
s0.4 
<0.4 
~0.4 
<0.5 
<0.5 
(0 .6  
(0.5 
( 0 . 5  
0.3 

4 . 3  
~0.5 
(0.5 

-- 
4 .O -- 
(7 
7.1 
-- 
-- 
5 
(4.7 
-- 
<4.5 
(3.5 -- 
-- 
5 
c3.4 
3.8 
3.5 

(7 
(5.1 

c5.2 
c3.4 

<3.8 
3.7 

4.9 

-- 

-- 

(5 
(5 
( 6  
5.9 
<7 

3 
(3.7 

1.3 
1.1 
1.1 
2 
0.8 
1.1 
1.5 
2.4 
1.4 
3.5 
1.7 
1.3 
2.4 
0.9 

1.7 
1.8 
1.5 
1.8 
1.4 
0.6 
1 
0.8 
1.1 
2.2 
1.3 
1.6 
0.9 
1.2 
1 
1.1 
2 
1.5 
1.6 
1.2 

0.9 
1 
0.8 

2 
0.5 

0.9 

1 
1.8 
1 
3.6 
1.5 
1.1 
2 

0.6 
1.6 
0.8 
1.3 
1.3 
1 
0.8 

0.7 
0.7 
0.9 
1.7 
1.4 
1.2 
0.7 
1.2 
0.7 
1 
2.5 
0.9 

1.5 
0.9 

1 
0.9 
0.9 

2.6 
0.7 
1 
1.7 
3.1 
1.1 
2.5 
1.3 

1.5 
1.7 

0.8 
1.6 
1.4 
1.3 
1.3 
1.2 
0.8 
0.9 
0.7 
0.9 
2 
1.2 
1.6 
1 
1.1 
1 
1.1 
1.9 
1.1 
1.4 
1.1 

0.1 (0.2 
1 <0.1 
1 (0.2 

-- (0.3 
0.1 (0.2 

0.5 (0.1 
1.4 (0.4 
0.7 (0.2 
0.9 (0.1 
1.3 10.2 
1.2 co.2 
1 (0.2 
1.2 (0.3 

0.7 (0.2 
1.2 (0.1 

1 (0.1 
0.8 (0.1 
0.7 (0.3 
0.8 (0.1 
0.4 (0.1 
0.7 <0.1 
0.3 (0.1 
1 10.2 
0.8 (0.1 
0.9 (0.1 
0.6 (0.2 
1 (0.1 
1.1 (0.1 

0.8 (0.2 
0.'7 (0.2 
1.1 <0.1 
0.7 ( 0 . 3  
0.8 (0.2 

0.8 cp.2 

<2 
<2 

<2 

<2 

<2 



TABLE 1-7. (Continued) 

Sample Depth - cit 
Numbed') (ft) U235 Pa231 Th227 Ra223 Rn223 Th334 :a23: Ra226 Pb214 B121h Th232 Cz37 Pb210 

319 

320 

324 

326 
328 

330 

344 

345 

348 

350 

3 5 5  

356 

7 5 7 

359 

361 

368 

370 

2 
4 
2 
4 
2 
4 

2 
2 
4 

2 
2 
4 
6 

2 
4 
6 

2 
4 

2 
4 
6 

(0.3 
( 0 . 3  

(0.2 -- 
(0.3 
(0.4 

(0.4 

(0.3 
(0 .4  

(0.4 

(0.5 
(1.4 
( 0 . 3  

(0.4 
(0. 3 
(0 .4 

( 0 . 4  
(0. 3 

10.4 
( 0 . 4  
(0. 3 
(0.4 

(0. 2 
(0. 2 
<o. 2 
<0. 4 

10. 2 

' 0 . 4 ,  

-- 
-- 
-- 
(1.3 
~1.5 
-- 
(1.5 

(1.8 

(2.2 
(5.6 
(0.6 
(1.7 
(1.4 
(4.2 
~1.5 
(1.3 
(1.6 
(1.8 

(1.9 
12.0 

C 2 . 0  

( 2 . 3  

(1.8 

(2.2 
(1.5 

-- 

-- 

(0.6 
(0.4 

(0.4 
~ 0 . 4  

(0.8 

10.9 
~0.8 
(0.4 
(1.1 
(0.8 
(1.6 
(0.3 
(0.5 

(1.2 
(1.0 
(0.8 

(0.6 
(0.6 
~0.4 
(0 .4  

10.5 

(0.5 

( 0 .  3 

(0.4 

(0. 2 

(1.0 

-- 

-- 

~0.4 
(0.4 
(0.4 
(0.6 
(0 .4  
(0.8 

(0.5 
(0.5 
(0.4 
(0.6 

(0.7 
(1.3 
(0.4 
(0 .6  
(0.5 
(0.6 

(0.6 

(0.5 
(0.4 
n. 2 
<0.6 

( 0 . 5  

CO. 3 

(0. 5 

c .0 .3  

,<0. 5 

-- 

-- 

(0 .4 <5 
(0 .4  -- 
(0.4 (2.4 
(0.6 (4.2 
(0.4 (4.7 
(0.8 2.4 
(0.5 (4.1 
(0.5 (4.5 
(0.4 -- 
(0.6 (6.4 
(0.7 (8 
(1.3 -- 
(0.4 3.2 
(0.6 -- 
(0.5 5.5 
(0.6 110 

1 4  
(0.6 6.1 
-- 7.4 
(0.5 c4.7 
10.4 ( 4  

~0.5 5.0 

10.6 (5.6 

(0 .5  (7.2 
<n. 3 3 . 4  

(0.5 c 4 . 9  

10.3 2.9 
(0.5 (4 .0  

-- 

1.4 
1.3 
0.9 
1.3 
1 
1.2 
1.6 
1.2 
2 
2.1 

2.4 
29 
1 
3 
0 . 9  
1.4 
1.5 
(1 
1 
1 . 4  
1.2 
7 
8.0 
8 . 4 

3 . 7  

4 . 5  

4.2 
2.6 

0.9 
1.1 
0.8 
1 

0.4 
0.6 

1.4 
0.9 
1.8 
1.6 

1.9 

0.3 

1.7 
0 . 6  
1.1 
0.6 
0.4 

0.6 
1.1 
0.8 

5.7 
5.6 
6.5 
3 . 3  

3.7 

'J . 0 

1.9 

23 

0.9 
1.1 
1 
1.4 

0.5 
0.9 
1.2 
1.1 
1 
2.3 

2.1 

0.7 
1.8 
0.6 
1 
1 
0.8 

0.8 
0.9 
0.7 
5 .0 

5.5 
6 . 5  

3.1 
3 . 8  

2.8 
1.8 

21 

1.2 (0.2 (2 
0.8 (0.2 (2 
0.9 (0.1 (2 

(2 0.7 (0.1 
0.6 <0.1 (2 
1.3 (0.2 (2 
0.8 (0.2 (2 
0.9 (0.1 (2 
0.9 (0.2 
1 (0.2 

0.8 ( 0 . 3  
1.3 (0.4 
0.8 <O;l (2 

14 

(0.1 (2 P cn 
0.6 (0.3 1 
1 
0.5 ~0.2 

1.4 ~0.2 (2 
0.3 10.1 (2 

(2 0 . 6  10.3 
0.9 (0.2 
0.7 (0.1 (2 
1.0 0 . 8  5 

0.9 1.0 8 
1.0 0.8 8 

0.9 0.1 14 

0.8 0 . 8  4 

0.5 0.2 <(I 

0.8 (0.2 (4 

- ____ 
(a) See Table 1-1 for exact distance location and Figure 1-1 for general location. 



TABLE 1-8. RADIONUCLIDES I N  OFF-SITE DRILL CORES FROM THE WEST DITCH 

Sample Depth ci I 
Nurnbedd ( f t )  U235 Pa231  Th227 Ra223 Rn223 Th234 Fa23; Ra226 Pb214 Biz14 Th232 Cs137 Pb210 

0.7 
4 cO.3 c1.6 cO.9 ~ 0 . 4  ~ 0 . 4  <4 -- 1 0.9 1 0.5 
6 -- -- (1.3 (0.8 ~0.8 <5.6 -- 1.8 1.2 0.7 1 

c17 2.2 1.8 2.2 1.1 402 2 (0 .4 c1.3 -- co.5 <0.5 c4 
cO.4 cO.4 ~ 3 . 4  c27 1.3 1.2 1 0.9 4 ~0.3 c1.4 -- 

407 2 c0.4 -- (1 c0.4 ~ 0 . 4  -- -- 2.1 1.9 2.1 1 
4 co.3 -- cO.4 cO.4 cO.4 ( 3 . 8  c32 1.8 1.3 1 -- 

409 2 <0.4 ~1.4 ~0.6 (0.5 c0.5 ~4.2 -- 1.2 1.1 1 0.4 
4 co.3 -- -- c0.6 4 . 6  c4.7 -- 1.2 0.6 1 1 

412 2 co.2 c1.3 co.5 co.2 co.2 (2.1 -- 1.1 0.8 0.8 0.6 
4 c0.3 cO.9 cO.4 cO.4 cO.4 (3.5 -- 1.3 0.8 1.1 1.5 

-- 1.1 0.9 1 400 2 (0.3 c1.3 co.5 co.5 co.5 4 co. 2 
co.1 
c0.2 
co.1 
10.2 
c0.2 
(0.1 
c0.3 
c0.2 
co.1 
co.1 

<2 
<2 

<2 

416 2 (0.3 -- -- co.4 co.4 -- -- 2 1.8 1.9 1.1 (0.2 
4 cO.4 ~1.2 cO.6 .<0,5 ~ 0 . 5  c4.2 -- 1.2 0.7 1.1 1.2 co.2 <2 

420 2 co.3 -- (0.9 ~0.5 cO.5 c6.5 <14 1.2 1.2 0.9 1.3 cO.1 <2 
4 co.4 -- c0.4 cO.5 ~0.5 -- -- 1.8 1.7 1.4 1.1 co.1 

422 2 ~ 0 . 4  -- co.9 co.4 (0 .4  -- -- 1.5 0.7 1.4 0.7 c0.2 . <2 
422.5 4 -- -- cO.6 ~ 0 . 4  c0.5 -- (17 1.8 1.3 1.3 1 c0.2 

2 . 9  2.8 2.7 1 c0.2 425 2 c0.4 
4 co.2 -- ~0.7 ~0.5 (0.5 c3.6 -- 1.2 0.9 1.1 1 co.1 < 2  

427 2 co.3 -- cO.6 cO.4 cO.4 c3.8 t 2 1  1.3 1 1 1 <0.1 <2 
1.2 co.1 <2 4 (0.3 c1.1 -- (0.5 co.5 c 3 . 5  -- 1.4 1.1 1 

429 2 co.4 <1 -- (0.4 co.4 5 -- 1.3 1 1 . 2  1 (0.2 c2 

(a) 

-- co.9 co.5 co.5 c 3 . 8  -- 

__ -__ 

See  Table 1-3 for exact  d i s t a n c e  l o c a t i o n  and Figure 1-1 for general  location. 



1-17 

TABLE 1-9. RADIOCHEMICAL SCREENING OF 
CORES I N  THE SOUTH 31 DITCH 

Depth 2 2 6 R a  Concentrat  ion  
Locat i o n  ( f t )  ( p c i  / g screening (a) 

S31E18 

S31E15 

S31E4.5 

S 3 1W5 

S31W7 

S31W8.5 

2 
4 

2 
4 

2 
4 

2 

2 
4 

2 
4 

<!: 
<Ir 

<4 
<4 

>5 
<4 

<4 

<4 
<4 

c4 
<4 

(a)Measurement of 214Bi as index of 2 2 6 R a  (QA 
Document NS-NS-122). 
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TABLE 1-10. 226RADIUM IN SEDIMENTS OF TRIBUTARIES 
TO THE CENTRAL DRAINAGE DITCH OR 
FOURMILE CREEK 

Location(') 226~a Concentrations '(pci/g) 
(ID Code) Screening (b) Radiochemistry(c) 

500 
5 0 1  
502 
503 
590 
599 

600 
601 
602 
610 

7 00 
7 0 1  
702 
703 
704 
705 

R800 
R801 
R802 
R803 
R804 
R805 
R806 
R807 
903 
907 
912 
913 
914 

1100 
1102 
1104 

1.3 
2.1 

1.2 
1.2 

0.6 

0.7 

1.1 

4.5 

0.9 
0.7 

1 

0 . 3  

(a) See Figure 1-1. 

(b) 

(c) Gamma spectroscopy, background concentration 

Measurement of 214Bi as index of 226Ra (see 
QA Document NS-NS-122). 

average in sediment 0.5 pCi/g (20.1). 
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Miles 1 

1 Balmer Road 

S-31 
200 

300 

400 
500 
600 
700 
RSOO 
900 
1100 

ONSITE DITCH 
CENTRAL DRAINAGE DITCH, 
NORTH TO BALMER ROAD 
CENTRAL DRAINAGE DITCH, 
BALMER ROAD TO FOURMILE CREEK 
WEST DITCH 
EAST OF SITE DITCH 
WEST OF SITE DITCH 
MAGAZINE DRAINAGE DITCH 
RESERVOIR 
DITCH ALONG BALMER ROAD 
SOUTHWESTERN DRAINAGE DITCH 

\ 

\ 

3 

Above ground Reservoir 0 
R-800 \ k-9 Southwestern Drainage Ditch 

Pletcher Road - I 

'1 NIAGARA FALLS 
8 STORAGE SITE 

FIGURE 1-1. OFF-SITE SAMPLING LOCATIONS IN THE DRAINAGES AND TRIBUTARIES 
OF THE DOE-NIAGARA FALLS STORAGE SITE 
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TABLE 1-11. INSTRUMENTAL SURVEY DATA FROM 
BUILDING 434 DITCH 

Locat ion Beta- Gamma(a) GaIUlM( b) 

(Grid Points) (mR/hr 1 (mR/hr) 

NORTH BRANCH 
N9.2E37 0.05 0.05 
N9.2338 0.04 0.04 
N9.2E39 0.05 0.04 
N9.2E40 0.06 0.06 
N9.2E41 0.06 0.06 
N9.2E42 0.07 0.07 
N9.2E43 0.07 0.07 
N9.2E44 0.08 0.08 
N9.2345 0.08 0.10 
N9.2E46 0.10 0.14 
N9.2E47 0.13 0.14 
N9.2E48 0.15 0.15 
N9.2E49 0.25 0.25 
N9.2E50 0.24 0.24 
N9.2E51 0.30 0.40 

SOUTH BRANCH 
N8.7E37 0.05 0.05 
N8.7E38 0.04 0.04 
N8.7E39 0.05 0.05 
N8.7E40 0.06 0.06 
N8.7E41 0.06 0.06 
N8.7E42 0.04 0.07 
N8.7E4 3 0.07 0.07 

(a)Background, 0.11 mR/hr. 

(b)Background, 0.01 mR/hr . 
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TABLE 1-12. INSTRUMENTAL SURVEY DATA FROM SOUTH 16 
DITCH 

(a> Gamma (b) Location Bet a-Gamma 
(Grid Points) (mR/ hr (mR/hr) - 

~~~ 

S16W7 
S 16W6 
S16W5 
S16W4 
S16W3 
S16W2 
S16W1 
S16E1 
S16E2 
S16E3 
S16E4 
S16E5 
S16E7 
S16E8 
S16E9 
S16E10 
S 1 6 E l l  
S16E12 
S16E13 
S16E14 
S16E15 
S16E16 
S16E17 
S16E18 
S16E19 

0.22 
0.22 
0.24 
0.23 
0.15 
0.15 
0.17 
0.15 
0.15 
0.13 
0.10 
0.12 
0.12 
0.20 
0.10 
0.10 
0.10 
0.10 
0.05 
0.05 
0.05 
0.05 
0.05 
0.02 
0.03 

0.14 
0.20 
0.17 
0.18 
0.12 
0.10 
0.13 
0.08 
0.12 
0.08 
0.08 
0.07 
0.07 
0.10 
0.07 
0.10 

0.06 
0.05 
0.05 
0.05 
0.05 
0.05 
0.02 
0.02 

0.10 . 

(a)Background, 0.11 mR/hr. 

(b)Background, 0.01 mR/hr. 
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TABLE 1-13. INSTRUMENTAL SURVEX DATA FROM LLTTTS ROAD 
DITCH 

Locat ion 
(Grid Points) 

S29W17 
S28W17 
S27Wl7 
S26W17 
S25W17 
S24W17 
S23W17 
S22W17 
S21Wl7 
S20W17 
S19W17 
S18W17 
S17W17 
S16W17 
S15W17 
S14W17 
S13W17 
S12W17 
SllW17 
Slow17 
S9W17 
S8W17 
S7W17 
S6W17 
S5W17 
S4W17 
S3W17 
S2W17 
SlW17 
NOWl 7 
NOWl 6 
NOWl.5 
NOW14 
NOW13 
NOW12 
NOW11 
NOWl 0 
NOW9 

0.08 
0.11 
0.50 
3.50 
1.80 
0.60 
1.40 
1.50 
0.18 
0.70 
0.06 
0.60 
0.25 
3.80 
0.04 
0.06 
0.08 
0.13 
0.31 
0.24 
0.60 
0.06 
0.05 
0.04 
0.03 
0.06 
0.04 
0.06 
0.03 
0.10 
0.11 
0.10 
0.15 
0.13 
0.11 
0.10 
0.11 
0.11 

G m a  (b) 
(uR/hr> 

(4 
(C> 
(c> 
(C> 
( C )  

( C >  

( C )  

(c> 
(4 

1200 
450 
950 
600 
2500 
300 
200 
260 
160 
400 
230 
6 00 
120 
120. 
60 
55 
40 
40 
25 
20 
11 
15 
13 
15 
11 
13 
11 
15 
12 

(a) Background, 0.11 mR/hr . 
(b) Background, 13 uR/hr. 

("Meter readings inaccurate from S29W17 to S21W17. 
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TABLE 1-14. 226RADIUM I N  SEDIMENTS OF 
NATURAL DRAINAGES 

226Ra C o n c e n t r a t i o n  (pCi/g) 
Screening  (b) Radiochemis t r y  (C) 

FlA 
F1B 
F2A 
F2B 
F 3A 
F3B 
F4A 
F4 B 
F5A 

S l A  
S 1B 
S2A 
S 3 A  
S3B 
s4 
s5 

FOURMILE CREEK 

<4 

SIXMILE CREEK 

<4 
<4 
<4 
<4 
<4 
<4 
<5 

0.4 

0.7 

0.4 

0.8 

TWELVEMILE CREEK 
T1A <4 
T1B <4 
T2 <4 
T3B <4 
T4B <4 
T5 <4 

(a) See  F i g u r e  1-2. 

(b)  Measurement of 2 1 4 B i  as i n d e x  of 2 2 6 R a  (see QA 
Document NS-NS-122). 

( c )  Gamma spec t roscopy,  background c o n c e a t r a t i o n  
a v e r a g e  i n  sediment 0.5 pCi/g (50.1). Determined 
from samples  T10, T11, T12, t a k e n  from a branch 
of Twelvemile Creek. 
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f. 

F I G U R E  1-2. O F F - S I T E  S A M P L I N G  L O C A T I O N  TN T H E  NATURALLY O C C U R R I N G  C R E E K S  
I N  T H E  V I C I N I T Y  OF T H E  N'IAGARA F A L L S  STORAGE S I T E  



TABLE 1-15. MASS SPECTROGRAPHIC ANALYSES OF ON-SITE CENTRAL DRAINAGE DITCH SEDIMENTS 
IN PARTS PER MILLION (PPM) 

- -  - ---_ 
(a)  Loca t Ion 

411 Roof 
Element S26.5W8 P i p e  S25W8 S20W8 S18.5W8 S16W8 S12.5W8 S5.5W8 N4W8 N12W8 

Li 
Be 
B 
F 
Na 
Mg 
A 1  
si 
P 
S 
Cl 
K 
Ca 
sc 
Ti 
V 
Cr 
Mn 
Fe 
Co 
Ni 
cu 
Zn 
Ga 
Ge 
AS 

Se 
Br 
Rb 
Sr 

3 00 

200 
100 
.-1% 
- 3% 

-40% 
300 
200 

5 
-2% 
-1% 
20 

1000 
50 
20 
500 - 1% 
300 
100 
50 
10 
5 
~0.3 
1 
<1 
0.5 
20 
30 

0.2 

-20% 

100 

30 
10 

3000 
-3% 
-20% - 3% 

0.5 

2000 
200 
30 

3000 
5000 
30 

2000 
1000 
50 
500 
-2% 

5000 
5000 
1000 
20 
5 

<o. 2 
10 
<o. 5 
0*2 

100 
50 

30 

50 
30 
500 
-1% 
-20% 
-40% 
100 
200 
1 

3000 
3000 
10 
500 
50 
30 
100 
-1% 
300 
1000 
200 
5 
'1 

<o. 2 
1 

<O. 3 
0.2 

0.3 

50 
30 

100 

50 
200 
-1% 
-2% 
-20% 
-40% 
300 
300 
3 
-2% 

3000 
10 
500 
30 
30 
300 
-2% 
50 
50 
20 
1 
2 
~0.3 
1 

<0.5 
' 0.3 
30 
50 

0.2 
200 

50 
2000 
5000 

0.5 

- 2% 
-20% 
-3OX 
2000 
1000 
50 
-1% 
-2% 
20 

3000 
100 
200 
2000 

2 00 
200 
200 
20 
10 
<o. 2 
3 
<0.3 
1 

500 
500 . 

-5% 

200 

30 
500 

-2% 
-2% 
-20% 
-40% 
200 
300 

5 
-1% 
-1% 
10 

1000 
50 
20 
200 
-1% 
200 
1000 
50 
1 
1 
<0.3 
1 

<0.5 
0.3 

0.1 

100 
100 

100 

20 
10 

5000 
-5% 
-20% 
-40% 
300 
50 
2 
-1% 
-1% 
10 

1000 
30 
20 

1000 
-1% 
30 
50 
20 
2 
1 

<O. 3 
0.5 

<O. 3 
0.1 
20 
50 

0.2 
30 

10 
200 
5000 

0.2 

-2% 
-20% 
-30% 
300 
100 
2 

-1% 
5000 
20 

1000 
20 
10 
100 
-1% 

100 
50 
20 
5 
3 
<0.2 
1 
<0.3 
0.3 

50 
100 

30 

50 
10 

2000 
-1% 
-20% 
-40% 
200 
20 
3 
-1% 
-1% 
20 

5000 
50 
10 
200 
-1% 
10 
10 
10 
2 
5 

<O. 3 
1 
<1 
0.1 

100 
,50 

0.3 
100 

30 
20 

5000 
-1% 
-20% 
-40% 
200 
100 
3 
-2% 
-2% 
20 
-1% 
50 

' 20 
500 
-1% 
20 
50 
20 

2 
1 

<o. 5 
3 
<1 
0.5 
30 

' 100 

0.2 

H 
I 
N cn 



TABLE 1-15. (Continued) 

(a )  Location 
411 Roof 

Element S26.5W8 Pipe S25W8 S2OW8 S18.5W8 S16W8 S12.5W8 S5.5W8 N4 W8 N12W8 

Y 
Zr 
Nb 
MO 
RU 
Rh 
Pd 
Ag 
Cd 
In 
Sn 
Sb 
Te 
I 
cs 
Ba 
La 
Ce 
Pr 
Nd 
Sm 
EU 
Gd 
Tb 
DY 
Ho 
Er 
Tm 
Yb 
Lu 

3 
30 
0.5 
2 

<o. 2 
<0.5 
<O. 3 
*0.1 
<o. 2 
<o. 1 

3 
0.1 

<O. 3 
0.1 
2 
50 
10 
10 
5 
5 
0.5 
0.2 
0.3 
0.1 
0.3 
<0.1 
<0.2 
*0.1 
<O. 3 
<o. 1 

30 
20 
5 
20 
<O. 3 
<1 
<O. 5 
<o. 2 
<0.2 
<0.1 

<o. 2 
<0.5 
<0.2 
1 

1000 
500 
500 
300 
500 
50 

1 10 

1 
5 
0.5 
2 
0.2 

<O. 5 
c0.2 

.20 

30 

5 
30 
2 
2 
<0.2 
<0.5 
<o. 2 
0.2 
<0.2 
<O. 05 
20 
<0.1 
<0.2 
<0.1 
0.1 
50 
10 
820 
10 
10 
0.5 
0.3 
0.3 
0.1 
0.3 
0.1 
0.2 
<0.1 
<o. 3 
CO.1 

3 
5 
1 
0.5 
<0.2 
<0.5 
C0.2 
<0.1 
<0.2 
<O.l 
2 
0.1 

<o. 2 
0.1 
1 

100 
2 
10 
1 
5 
0.5 
0.2 
0.5 
0.1 
0.3 
0.1 

. 0.2 
CO.1 
<0.3 
<0.1 

10 
5 
3 
1 
<0.2 
<0.5 
<O. 3 
<0.1 
<0.2 
<O. 05 

2 
<0.1 
<0.3 
<0.1 
10 

5000 
50 
100 
10 
20 
1 
0.5 
5 
0.3 
0.5 
0.1 
0.2 
0.1 
0.3 
CO.1 

3 
10 
1 
2 
<0.2 
<0.5 
<0.2 
<0.1 
<0.2 
<0.05 
3 
0.1 

C0.2 
0.05 
0.5 

100 
2 
10 
1 
5 
0.5 
0.2 
0.3 
0.1 
0.3 
<0.1 
<0.2 
<0.1 
<O. 3 
<O.l 

3 5 3 
10 50 30 
1 2 3 
1 1 0.2 
<0.2 c0.2 <o. 2 
<0.5 <0.5 <0.5 
<O. 3 <0.2 <O. 3 
<0.2 CO.1 CO.1 
X0.2 C0.2 <0.3  
<0.1 <o. 05 <0.05 
1 0.2 0.2 
<0.1 <0.2 CO.1 
<0.2 <0.3 <0.3 

. 0.05 <O.l <O .05 
1 2 5 

100 100 100 
1 10 5 
2 100 10 n 

1 10 5 
2 10 10 . 
0.5 1 0.5 
0.2 0.5 0.3 
0.3 2 0.5 
0.1 0.3 0.1 
0.3 0.5 0.5 
0.1 0.1 0.1 

<o. 2 0.2 0.2 
CO.1 <O.l 0.1 
<O. 3 <0.3 0.3 
CO.1 <O.l 1 0.1 

10 
50 

5 
1 
*0.2 
~0.5 
<0.3 
<0.1 
<0.2 
<o. 2 
1 
0.1 
<O. 3 
0.05 
5 

200 
5 
20 
10 
20 
10 
2 
3 
0.3 
5 
1 
2 
0.5 
5 
1 

H 
I 
N 
o\ 

.... ~ .. .. . ~. .- . .. . .. . 
~ 

... . .. . 
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TABLE 1-16. MASS SPECTROGRAPHIC ANALYSES (PPM) OF ON-SITE AND OFF-SITE 
WEST DITCH SEDIMENT SAMPLES 

Location (ppm) 

S24W22(a) S2W22(a) S14W22(a) N3W22 N9W22 Site Boundary 
140’ N of 

Li 
Be 
B 
F 
Na 
Mg 
A 1  
si 
P 
S 
c1 
K 
Ca 
sc 
Ti 
v 
Cr 
Mn 
Fe 
co 
Ni 
cu 
Zn 
Ga 
Ge 
As 
Se 
Br 
Rb 
Sr 
Y 
Zr 
Nb 
Mo 
Ru 
Rh 
Pd 

Cd 
In 
Sn 
Sb 
Te 

Ag 

100 
0.2 
10 
5 
-2% 
-2% 
-20% 
-40% 
300 
200 

3 
-1% 

5000 
10 

1000 
20 
30 
2 00 
5000 
10 
20 
10 
1 
1 

<o. 3 
0.5 

<O. 5 
0.3 
50 
50 
3 
10 
1 
0.2 

<o.  2 
<0.5 
<o. 2 
<o. 1 
<o. 2 
< O .  05 
0.3 
<0.1 
<o. 2 

100 
0.2 
20 
2 
-1% 
- 2% 
-202 
-40% 
500 
500 
2 

5000 
3000 
10 

1000 
20 
20 
300 
-2% 
10 
20 
20 
10 
1 

<O. 3 
1 
<0.5 
0.3 
30 
30 

3 
10 
1 
1 
<0.2 
<0.5 
<0.5 
<0.1 
<o. 2 
<o. 1 
2 
0.1 

<o. 2 

200 
0.2 
20 
3 

5000 
-1% 
-20% 
-40% 
300 
200 

0.5 
-1% 

3000 
10 

1000 
20 
10 
100 
-1% 
5 
10 
5 
1 
1 
<0.2 
0.5 

<0.3 
0.1 
50 
100 
5 
50 

3 
0.5 

<o. 2 
<0.5 
<0.2 
<0.1 
<0.2 
< O .  05 
0.5 

<o. 1 
<0.2 

50 

50 
10 

2000 
-2% 
-20% 
-40% 
500 
100 
5 

-3% 
-2% 
30 

5000 
100 
30 

2000 
- 3% 
300 
100 
50 

5 
3 
<0.5 
1 
<1 
0.5 

100 
300 
10 
50 

3 
2 
<0.2 
<0.5 
< O .  3 
<0.1 
<0.2 
<0.05 

3 
0.1 

<0.3 

0.3 
300 

20 
20 

5000 
-2% 
-20% 
-30% 
100 
100 
2 
-1% 

5000 
20 

1000 
20 
10 
2 00 
-1% 
5 
10 
10 
10 
5 
<0.2 
0.5 

<0.3 
0.1 
50 
30 

3 
10 

2 
<0.2 
C 0 . 2  
<0.5 
<0.2 
<0.1 
<0.2 
< O .  05 
<0.2 
<0.2 
<0.3 

0.2 
50 

10 
10 

3000 
-2% 
-20% 
-40% 
300 
100 

2 
-2% 

5000 
20 

5 00 
20 
10 
300 
-1% 
10 
20 

5 
1 
5 
<0.2 
1 

<0.3 
0.2 

0.2 

100 
50 
5 
10 

3 
0.2 
<0.2 
<0.5 
<0.2 
<0.1 
<0.2 
<0.05 
0.2 
<0.1 
<0.2 



1-29 

TABLE 1-16, (Continued) 

Locat ion (ppm) 
140' N of 

S24W22(a) S2W22 (a) S14W22(a' N3W22 N9W22 Site Boundary 
Element (m6) (WD19) (WD15) (WD22) (WD25) (WD28) 

I 
cs 
Ba 
L a  
Ce 
Pr  
Nd 
Sm 
Eu 
Gd 
Tb 
DY 
Ho 
E r  
Tm 
Y b  
Lu 
Hf 
Ta 
W 
R e  
0s 
Ir 
Pt 
Au 
Hg 
T 1  
B i  
Th 
U 
204Pb 
206Pb 

'Pb 
208Pb 

<O. 05 
1 

50 
2 
5 
0.5 
2 
0.5 
0.2 
0.3 

<o. 1 
0.3 
<0.1 
<0.2 
<0.1 
<O. 3 
<0.1 
<O. 3 
<o. 1 
<O. 3 
<o. 2 
<o. 2 
<o. 2 
<O. 5 
<o. 1 
<O. 3 
<0.1 
<o. 1 
0.1 
1 

<o. 2 
<o. 1 
<o. 1 
0.1 

0.1 
1 

50 
2 
5 
1 
5 
0.5 
0.2 
0.3 
0.1 
0.3 
0.1 

<0.2 
<0.1 
<O. 3 
<0.1 

0.3 
<0.1 
<o. 3 
<0.2 
<o. 2 
<0.2 
<0.5 
<0.1 
<O. 3 
<0.1 
<0.1 
0.1 
5 
<0.2 
1 
0.5 
1 

<0.1 
0.1 

200 
2 
10 
1 
0.5 
0.5 
0.2 
0.3 
0.1 
0.3 
0.1 
0.2 
<0.1 
<O. 3 
<o. 1 
<0.3 
<0.2 
<O. 3 
<0.2 
<o. 2 
<o. 2 
<O. 3 
<0.1 
<O. 3 
<0.1 
<0.1 
<o. 1 
2 
<0.1 
CO.1 
<o. 1 
<o. 1 

0.1 
5 

1000 
10 
20 
5 
10 

0.5 
0.3 
3 
0.1 
0.5 
0.1 
0.2 
<0.1 
0.3 
0.1 

~ 0 . 3  
<0.2 
<0.3 
<0.2 
C 0 . 2  
<0.2 
<O. 3 
<0.1 
<0.3 
<0.1 
<0.1 

0.2 
10 
CO.1 

3 
0.2 
0.3 

<0.1 
1 

50 
2 
3 
0.2 
1 

<0.3 
<0.2 
~ 0 . 3  
<0.1 
<O. 3 
<0.1 
<0.2 
<0.1 
<0.3 
<0.1 
<0.3 
<0.2 
<0.3 
<0.2 
<o. 2 
<0.2 
<0.3 
<0.1 
<O. 3 
KO.1 
<o. 1 
0.1 
0.1 
<0.1 
0.2 
0.1 
0.1 

<0.1 
0.1 

100 
5 '  
20 
5 
10 
1 
0.3 
0.3 
0.1 
0 . 3  
0.1 
0.2 
<0.1 
<O. 3 
<0.1 
<0.3 
C0.2 
<0.3 
<0.2 
C0.2 
<0.2 
<0.3 
<0.1 
< 0 . 3  
<0.1 
<0.1 
<0.1 
0.3 
<0.1 
0.2 
0.1 
0.1 

(a)Approximately 150 f t  west of t h e  S i t e  boundary a t  t h i s  south g r i d  l i n e .  
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TABLE 1-17. DEPTHS OF SATURATED ZONES AND CORE DEPTHS FOR 
SPLIT-SPOON CORED mLLS AT THE DOE-NIAGARA FALLS 
STORAGE SITE 

Saturated Zones Depth of Well 
(ft) (ft) ~ 

Locat ion 

Northwest 
NO W8 
NO W19 
Nl W26 
N2.5 W26 
N3.5 W27 
N4 W4 
N4 W13 
N4 W27.5 
N4 W29 
N7 W26 
N7 W27 
N7 W28 
N7 W30 
N8 W4 
N8 W13 
N8 W26 
N8 W27 
N8 W28 
N8.5 W27.5 
N9 W26 
N9 W27 
N9.2 W27.2 
N9 W28 
N10 W8 
N10 W17 
N12 W31 

Northeast Quadrant 

N1 E6 
N3 E6 
N3 E24 
N3 E32 
N3 E40 
N3 E48 
N5 E6 
N5 El0 
N5 E26 
N5 E28 
N5 E36 
N5 E44 
N5.5 E8 

14-36 
> 20 
>20 
>12 
>12 
12-14 
14-16 
10-12 
6-20 
10-12 
>12 
10-12 
4-20 

10-12 
10-12 
>12 
10-12 
4-14 
10-12 
4-12 
4-12 
10-12 
16-26 
14-34 
10-22 

10-11 12-14 

10-12 
NONE 
12-14 
6-8 
4-6 
8-10 
10-16 
6-8 
10-12 
10-12 
>12 
>14 
10-12 

42* 
20 
20 
12 
12 
16 
16 
12 
20 
12 
12 
12 
20 
14 
14 
12 
12 
12 
16 
12 
12 
12 
12 
36* 
36* 
24 

12 
18 
14 
12 
12 
12 
18 
8 
12 
12 
12 
14 
12 
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TABLE 1-17. (Continued) 

S a t u r a t e d  Zones Depth of Well 
L o c a t i o n  (ft) ( f t )  

N o r t h e a s t  Quadrant 

N6 E63 
N 6 .5  E9 
N7 E6 
N7 E 8  
N7 E l 0  
N7 E24 
N7 E32 
N7 E40 
N7 E48 
N7 E 5 1  
N7 E55 
N 8  E7 
N 8  E 8  
N 8  E9 
N9 E8 
N9 E9 
N9 E l 0  
N9 E53 
N9.5 E6.5 
N9.5 E9 
N10 E7 
N 1 0  E l0  
N 1 0  E62 
N12 E l  

Southwest 

s 4  w2 
S4 W6 
s 4  W l O  
54 W14 
S8 W4 
S8 W12 
s12  w2 
S12 W6 
s12 w10 
512 W14 
S14 W 1 8  
S15 W9 
S15 W13 
S15 W 1 7  
S17 W9 
S17 W 1 3  

14-42 
8-12 
0-10 

10-12 
>12 

12-14 
>14 
6-8 
>14 
>12 
8-10 
>18 
>10 
>12 
>12 
>18 
>12 
G-10 
>10 
>14 

14-16 
4-20 

16-36 
14-28 

14-16 
6-16 

8-10 14-16 
>16 
>16 
6- 8 
8-10 
6-8 
8-28 
8- 30 

14-36 
12-14 18-20 

14-16 
8-20 
6-16 
6-20 

42 
1 2  
10 
1 2  
1 2  
14 
1 4  
1 2  
1 4  
1 2  
1 2  
18 
1 0  
1 2  
1 2  
18 
1 2  
12 
1 0  
1 4  
20 
2 0. 
36 
36 

1 6  
16 
1 6  
1 6  
1 6  
1 4  
1 6  
1 6  
4 1  
38 
40 
26 
20 
20 
20 
20 
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TABLE 1-17. (Continued) 

Location 
Saturated Zones 

(ft) 

-? 

L d  

Southwest 
S17 W 1 5  
S18 W18 
S19 W13 
S19 W15 
S19 W17 
s20  w10 
s 2 0  w12 
S20 W 1 3  
S20 W14 
S20 W 1 5  
S20 W16 
S20 W17 
s 2 1  w 1 1  
s 2 1  w12 
S21 W 1 3  
S21 W14 
S21 W 1 5  
S21 W16 
S21 W17 
s22  w9 
s22  w10 
s22  w 1 1  
s22  w12 
S22 W14 
S22 W16 
S22 W17 
S22 W 1 8  
S23 W9 
S23 W10 
S23 W 1 1  
S23 W12 
S23 W 1 3  
S23 W 1 5  
S23 W17 
S24 W9 
S24 W l O  
S24 W 1 1  
S24 W14 
S24 W16 
S24 W17 
S25 W9 
S25 W10 
S25 W 1 1  
S25 W12 

10-20 
8-38 

2-8 14-20 
0-8 16-20 
0-4 12-14 

>20 
4-8 

6-10 16-22 
8-12 14-18 20-24 

6-14 16-20 
8-24 
4-28 

10-16 
14-20 
18-22 
18-20 
12-14 

2-14 
4-6 14-16 

12-14 
>20 
8-16 
>20 

0-4 18-20 
14-22 
8-18 

12-16 18-20 24-48 30-32 36-40 
10-14 

6-10 22-30 
8-10 16-20 

12-18 
2-4 14-16 18-30 

20-24 
12-16 

8-10 16-20 
6-10 14-20 

12-14 
10-16 
16-30 

6-20 
14-18 

2-4 12-18 20-22 24-26 
16-20 

0-12 14-16 18-24 

20 
40 
20 
20 
20 
20 
20 
24 
24 
20 
30 
34 
22 
20 
28 
20 
20 
20 
20 
20 
20 
20 
20 
30 
24 
26 
40 
20 
32 
20 
22 
30 
24 
24 
20 
20 
20 
20 
30 
26 
26 
26 
20 
30 
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TABLE 1-17. (Conttnued) 

Locat ion  
S a t u r a t e d  Zones 

( f t )  
Depth of Well 

( f t )  

Southwest (Con t . ) 
S25 W13 
S25 W15 
526 W7 
S26 W9 
S26 W10 
S26 W 1 1  
S26 W14 
S26 W16 
S26 W17 
526 W18 
S27 W17 
S28 W 1 7  
529 W14 
S29 W16 
S29 W 1 7  
s34  w12 
S34 W13 
s35 w 1 1  
S35 W14 
S36 W12 
S36 W 1 3  
s37 w 1 1  
S37 W14 
s39  w12 
S39 W16 
S41 W 1 1  
S41 W14 
S42 W6 
S42 W 1 8  

>30 
4-12 18-26 

12-18 
>20 
6-10 
4-8 

14-16 18-20 
0-2 6-30 

6-14 

8-22 
6-20 

10-14 16-18 
22-26 
20-22 

7-10 
6-10 

4-6 12-14 
9-10 
>12 
6-8 
4-20 

14-20 
12-20 

8-10 12-20 
8-14 
4-20 

10-30 
8-22 

6-10 32-36 

30  
30 
34 
20 
22 
20 
30 
30 
20 
36 
26 
26 
22 
28  
28 
1 0  
10 
1 4  
10 
1 2  
8 

20 
20 
20 
1 4  
20 
36 
22 

20. 
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TABLE 1-17. (Continued) 

Saturated Zones Depth of Well 
Location (ft) (ft) 

Southeast 

S2 El0 
S2 El5 
S2 El9 
S3 E6 
S7 E3 
S7 El0 
S7 El8 
518 E20 
522.5 E4.5 
S22.5 E7.5 
S24 E8.5 
S24.5 E4.5 
525.5 E7.5 
S28 E5 
S28.5 E6 
S29 E7.5 
S30 E8 
S40 E20 
S42 El0 
S42 El6 

12-14 
>16 
10-12 
10-12 

8-10 10-12 12-14 
10-12 12-14 

>16 
10-34 
16 
16 

10-16 
16 
6-16 
14-16 
6-12 
2- 8 
13-14 
10-28 
12-30 
12-32 

16 
16 
16 
16 
16 
16 
16 
42* 
16 
16 
16 
16 
16 
16 
12 
8 
16 
30 
32 
34 

I 

* 
Bedrock 

, 
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TABLE 1-18. RESULTS OF URANIUM AND 226RA ANALYSES OF SATURATED 
ZONE WATER SAMPLES COLLECTED I N  MAY, JUNE, AND AUGUST 
1980 I N  THE PERIPHERY WELLS OF THE DOE-NIAGARA FALLS 
STORAGE S I T E  

MONITORING SAMPLING T O T A L  U R A - 2 2 6  
WELL PERIOD vG/L 1 SD P3I/L 1 SD 

P E R I P H E R Y  
N l C . 0  E 7.0 
N 1 O . G  E 7.0 
N1O.O E 7.0 
N l O e O  E1O.O 
4 1 3 . 0  E 1 C . O  
N l G . 3  5 1 0 . 0  
Y c ti 8.3 
N 0 r( 9 . 0  
N 1.0 W 2 6 a O  
N l o @  W26.0 
Y 1.0 U26.C 
N 4.G r129.0 
N 4 . P  W29.0 
rJ 4.0 W29.0 
N 7.G W 3 G . O  
N 7 . 0  W 3 0 . 0  
N 7.0 W33.0 
N10a0 W P o 0  

N 1 0 . 3  rl 8.0 
N1O.O W17.0 
N 1 C . C  W i f e 0  
N1G.O W17.0 
N12 .0  W 3 1 a O  
N12 0 J W 3 1 0 
5 1 4 .  I! W19oO 
514.0 r ( 1 8 a 3  
514 0 W I E .  0 
 sit.^ wi8.a 
s19.c N i a . 0  
S l S a O  416.0 
521.8 w 7.0 
521.0 W 7 . 0  
s21.0 id 7.0 
522.0 W18.0 
S 2 2  0 W16. 0 
522. @ W 1 8 a  0 

M4Y 
JUNE 
AUG 
M A Y  
JUNE 
AUG 
JUNE 
AUG 
Y A Y  
JUNE 
AUG 
M A Y  
J U N t  
PUG 
Y E  'r 
JUNE 
RUG 
JUNE 
AUG 
M A Y  
JUNE 
AUG 
Y A Y  
JUNE 
M A Y  
JUNE 
AUG 
M A Y  
JUNE 
AUG 
M A Y  
JUNE 
AUG 
M A Y  
JUNE 
AUG 

2 . 4 0  
4.4a 
4 . 6 Q  

0 2 5  
204G 
3 a O G  
4.00 

2 2 . 0 0  . 25 
2.90 

1 3 a G f i  
6 .30  
4 . 6 0  
1 . S C  . 27 

15.GG 
4.10 

1 6 . 0 0  
2 e b b  

4 6 . 0 0  
14.05 
5 5 - 0 0  
6.3C 
5.50 
1 . 7 i  

9a.PG 
1 2 . 0 0  

238.0; 
45.00 
2 8 . 0 0  
78.30 
8.0@ 

1 O . O G  
9 * 6 C  

15.02 
7 a c c  

30 
a 5 9  . 5 c  
003 
40 . 2 c  

a 4 0  
1.03 

0 0 3  
4 0  

l a  J '7  
. t i 0  . 4c 

2G 
a 0 3  

1 . 0 0  
050 
I. J O  

2 0  
3 e  O i r  
I. o i l  
3.co 
.&G 
a 4 0  
a 4@ 

5 a  G O  
I. oil 

12.00 
2.00 
1- G G  
4.00 
*5G 

1. o c  
1 . l G  
l a  017 

a 4J 

1 4  
84  

0 5 3  . 09 
0 5  

a of! 
a 1 4  

22  
a 27  
09 
3 8  . 09 

a 0 s  
013 

1 5  . 06 
1 2  
22 . 09 . 0 9  
o c  
5 6  . 06 

a 39 
3 2  

a 1 9  
a 1 3  
a 10 
a 25 

l a 1 5  
a 1 6  . 1 3  

l a  5 8  
a 00 
a O d  

. o a  

037 

.I1 . 0 5  
a 0 5  
0 9 0  . 0 5  
m C 5  

C6 
008 

0 8  
a 05 

O E  
. c e  . 0 4  . 1 5  . t 9  
. c 4  
a 0 5  . d5 
a 08 

0 9  
19 

0 6 8  . 09 
007 

0 6  
0 0 6  . c7 

0 6  . I? 
C6 
G4 
16 
C8 
08 

12 
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TABLE 1-18. (Continued) 

PI OW I T OE I N 6 SA H PLING TOTAL V ,%A-226 
WELL P E R I O D  pG/L 1 SD P G I / L  1 SD 

PFF, I P F ERY 
526.0 IJ 7.0 M A Y  37.00 0 4 0  . 39 -09 

526.5 W 7.0 AUG 10.0: 1. G O  29 . 3 5  
5 2 6 . 0  i J16 .0  M k Y  49.02 3. O C  24 . c 9  

S Z 6 . C  W l P . 0  A U G  2.130 . 5 ;  . 11 . 0 4  
S36.0 W l 9 . 0  M A Y  1.42 2 0  . 3G . ie 
~ 3 6 . 0  w i a . 0  JUNE 25.rJc l o  0 0  0 8  . 09 
S k 2 . 0  W13.C Y A Y  49.00 3 .60  . 12 03 
S42.G W18.0 J U N E  3.1s . 4 3  . 0 5  .03 
542.C H 1 6 . J  c UG 2.50 6ir . 14 

S 2 6 . 0  W 7.9 JUNE 15.06 1 . P C  13 .Ob ’ 

526.0 419.0 JUNE 5 . 30 .20 8 43 e P 6  

5?6.0 W16.0 P U G  25.20 1. !3c 1.09 11 

. Ll4 __ _ - -  
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TABLE 1-19. ANALYSES OF TOTAL URANIUM AND 226RA DISSOLVED 
I N  WATER OF SATURATED ZONES I N  R-10 RESIDUE 
STORAGE AREA DURING MAY, JUNE, AND AUGUST 1980 

M O N I T O q I N G  SAMPLING TOTAL U G A - 2 2 6  
WELL PER1 00 P G / L  1 SD P S I Y L  1 -  SD 

-- 

R - I O  AREA 
S15e 0 W13e 0 
515.0 W13.0 
515.0 W13.0 
S15.0 W17.0 
S15e 0 W17.0 
j 1 7 . C  W13.0 

520.0 W I C . 0  
517.0 W13.0 

5 2 3 . 0  W l G . 0  
~ 2 ~ 1 . 0  w 1 a . o  
S2 G e  0 W13.G 
52G.C W13.0 
S2C.Q N 1 5 . 0  
5 2 0 . 0  W15.0 
S 2 8 . 0  WI5.C 
S2u.O W17.2 
S20.0 W17.0 
S 2 G . C  W17.0 
S21.0 W13.0 
521.0  'r(13.0 
S2i.O W 5.0 

522.0 kl 3 .0  

5 2 2 . 0  W l i . 0  
922.0 Wli.0 
5 2  2 . 9  W 14 .0  
s 2 2 . 0  H l 4 . J  
522.0 N14.0 
S 2 2 . 0  Wi7.0 
S.22.C bi17.0 
5 2  2. @ W17. 0 
5 2 4 . 9  w 5.0 
S 2 4 . 0  W 9.0 

3 2 2 . 0  W 3.0 

5 2 2 . 0  W I i e O  

~ 2 4 . 0  w 9.0 
S24 .0  W i l e 0  

5 2 4 . 0  N I i . 0  
S 2 4 . 0  W l l . 0  

M A Y  
JUNE 
AUG 
M A Y  
AUG 
JUNE 
A UG 
M A Y  
JUNE 
AUC 

AUG 
M A Y  
JUNE 
A UG 
M A Y  
JUNE 
AUG 
M A Y  
AUG 
M A Y  
JUNE 
A U G  
M A Y  
JUNE 
AUG 
M A Y  
JUNE 
AUG 
M A Y  
JUNE 
AUG 
M A Y  
JUNE 
AUG 
M A Y  
JUNE 
AUG 

w 

1 3 . 0 3  
0.90 
2.40  

5 6 . 0 0  
1 4 . 0 0  

.50 
e l 5  

5 . 0 0  
6 . 6 3  

20 . a ?  
15e0U . 90 
1 e l ! ?  

14.30 
6 e l C  

1 4 9 . 0 0  
2I.JcJ 

1153eOO 
1 6 . 0 0  

9 .10  
5 .90  

16eDG 
3 . 6 0  

1 5 . 0 9  
19.00 
28.011 
54.FO 

6 a 6 0  
14.0.3 
43.00 
1 1 . o i l  
10.00 
8.10 
5 . 5 L  
4 . 7 0  

145eOC' 
6 7 . 0 0  
3 0 e C O  

2.00 
. 5 0  
2c 

7.00 
1.00 

. 1 0  
e 0 6  

50  
e 4 0  

i . O C  
2.00 . 26 

.20 
1.00 

60 
6.00 
l e d 0  

6C.00 
2 . 0 0  

5 0  
7c 

I. 00 
. 5 F  

2.co 
1 . 0 0  
I. 00 
3.00 
a50 

1.00 
5.00 
I. O @  
1 . C O  

8 6  
*4G 

6G 
7. iic 
4.0P 
1.00 

. 3 3  

. 12 
16 . 22 
17 
2u . 44 . 09 . 3 3  

2 . 5 3  . 45 
0 7 3  . 74 
67 

e r J 3  
.37 . 28 

3t. 40  
2.99 
e. 10 

43 . 37 
3.76 . 43 

17 . 79 
13 
09 

2.37 
68 
26  . 20 . 35 . O b  

16.6C 
1. 97 
2.20 

. a 5  
. a F  

o e  
F 4  
OP, . 69 
G5 
2 0  

. 0 9  
C8 
0 6  
50 . G7 
69 . 09 

. L R  
01 

0 O h  
05 
7G 
20 
4 0  
08 
0 7  . 20 
06 
G5 

. I 0  
05 
05 . I 8  
0 8  
06 
0 6  . 0s 

s 06 . 43 
17 
20 
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TABLE 1-19. (Continued) 

H O N I T O R I N G  
WELL 

SAMPLING TOTAL U RA-226  
PESl OD ML 1 SD PSKtL 1 SD 

524.0 W14.0 
5 2 4 . 0  W 1 4 * 0  
5 2 4 0 0  W14.  0 
S24.0 W17.0 
524.0 W17.0 

526.9 W 9.0 
52t.0 iJ17.0 

~ 2 6 . 0  W 9.0 
S 2 6 . 8  W 9.0 
S26.0 N I l . 0  
S26.0 W l 1 . Q  
526 .0  W I l . 0  
5 2 6 o O  H 1 6 . 0  
5 2 6 . 0  d16 .G 
5 2 7 . 3  W17.0 
j 2 7 . G  Wl7.0 
S27.d i J17at i  
525.0  d17.0 
sz9.0  N l 7 . 0  

MAY 
JUNE 
AUG 
M A Y  
JUNE 
AUG 
M A Y  
JUNE 
AUC 
Y A Y  
JUNE 
AUG 
M P Y  
AUG 
M A Y  
JUNE 
A UG 
M A Y  
AUG 

63.30 
5 . 6 0  

2 7 . 0 0  
4.70 
6.40 
6.60 
3.90 

12 .05  
11.00 
13.00 
13-00 
9.8U 

12.Du 
3.63 

l G Z * O G  
21.GO 
55*C?O 
3 8 o O C  
2 0 . 0 0  

3 - 0 0  
0 4 0  

1. o!! 
6 0  

.40 . 4 0  
I. I S  
1 . 0 3  
1 o ; G  

2 a O G  
1.09 
1.01! 
2 . 0 0  

5 . 5  0 
1 . G Q  
3 . 0 0  
5.JO 
2.ircI 

b 3;) 

30 30 
3 4  
92 

b 9 7  
1 3  . 3 4  

1.12 . 7 7  
1. O t  
5.46 
2.00 

b 85 
6 3  

2.27 
1 6  
61 

5. 56 
13 

s 2 7  

. 20 
C 6  

01.3 
b 11 
04 

0 0 3  
013 . 69 
a 17 . 2 b  . 1 0  . 1 4  
b c9  . 113 

05  
. 0 7  
b 2 4  

0 6  . 2 5  



TABLE 1-20. SUMMARY RESULTS OF SPARK SOURCE MASS SPECTROSCOPY OF 
SATURATED ZONE WATER SAMPLES FROM THE SITE PERIPHERY 

( D e t a i l e d  d a t a  by i n d i v i d u a l  w e l l  l o c a t i o n  i n  T a b l e  1-22,) 

VALUES A B O V E  VALUES m o w  
DETECTION LIMITS (PPM) DETECTION L I M I T S  (PPMI 

ELEMENT N *  HEA N STD DEV. MINa M A X .  N* H I N a  OL** M A X .  OL*' 

URANIUM 
THORIUM 
61 SMUTH 
L E A D  
THALLIUM 
ME RCUqY 
COLD 
PLATINUM 
I R I D I U M  
0s MIUH 
RHENIUM 
TUNGSTEN 
TA NTALU H 
HAFNIUM 
L U T E T I U M  
YTTERBIUM 
THULIUM 
EROIUH 
HOLMIUH 
DYSPROSIUM 
TERBIUM 
G A D O L I N I U H  
EUf iOPIUH 

NEOOYHI UH 
S A  HARIU r 

4 
0 
0 
7 
0 
0 
0 
0 
0 
0 
0 
0 
0 
9 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
s 

8 r l 8 E - 0 3  2078E-03  6a39E-03 1a23E-02  13 
17 
1 7  

1.45E-02 4095E-03 l a  15E-02 2.55E-02 10 
1 7  
17 
1 7  
1 7  
17 
1 7  
1 7  
17 
1 7  
17 
17 
1 7  
1 7  
17  
1 7  
17 
1 7  
17 
1 7  
17 
17 

5 .76E-03 7.3 1E-0 3 
1. I 5 E - 0 2  1 4 8E-0 2 
5.76E-G 3 7041E-03  
I i 5 E - 0  2 I 4 8 E - 0  2 
l a l 5 E - 0 2  5.93E-02 t-l 2 . 3 0  € 0 0  I 2 .96E-0 I I 

% 5.76E-03 7 a 4 l E - 0 3  
l a l 5 E - 0 2  1a40E-02 
1 .15E-G2  1 . 4 8 E - 0 2  
2.3JE-02 2 a 9 6 E - 0 2  
1 1 5  E ..I 0 2 I 4 8E-0 2 
1.15E-02 1.48E-02 
3 . 71 € 0 0 2  3 a 72E-D I 
1 . i 5 E - 0 2  1.48E-02 
5a76E-03 7a41E-03 
1 0 1 5 E - 0 2  1 0 4 8 E - 0 2  
5.76E-03 7 a 4 l E - 0 3  
IaiSE-02 1.48E-02 
5a76E-03 7a41E-03 
1 0 1 5 E - 0 2  1 a48E-02 
3 0 45 E 9 0 3 4 4 5 € 0 0  3 
1.15E-02 1a48E-02 
1 o41 5 E 0 0 2 0 2 
1a15E-02  1.48E-02 
3 a C 5 E - r J 2  Ca45E-02 

I 4 8 E 



TABLE 1-20. (Continued) 

VALUES ABOVE VI lLUES BELOY 
O & f E C T I O N  L I M I T S  (PPM) D E T E Z T I O N  LIMITS (PPM) - - 

N* MIN. D L * *  M A X ,  DL+* ELEMENT N* MEAN STD D E V .  MIN. M A X .  

PRASEODYMIUM 
CERIUY 
LAN7HANUM 
BARIUH 
CESIUY 
I O D I N E  
TELLURIUM 
A N T I H O N  Y 
T I  N 
I N  OIUM 
CA GMIUH 
S I L V E R  
PA L L A D I  UH 
RH 0 DIUM 
RUTHENIUM 
MOLYBDENUM 
N I  OEIUM 
Z I R C 3 N I U M  
Y T T R I U M  
S7 R O N T I  UM 
RU BID1 U M 
BROMINE 
S5 LEN1 UM 
AYSENIC 
G E R M A N 1  UM 
c 

0 
6 2 .16E-03 4.68E-04 1.73E-03 3.03E-03 
0 

0 

0 
0 
3 1.49E-01 2 e 2 5 E - 0 1  1 .28E-02  4*09E-01 
0 
0 
0 
0 
0 
0 
6 1.24E-02 5 * 1 7 E - 0 3  6.41E-03 1.86E-32 
0 
G 
0 

1 7  1 . 1 3 E - 0 1  8.65E-02 2.3OE-02 2.96E-01 

1 2  5 * 7 6 E - 0 2  5.52E-02 1 * 7 3 E - 0 2  i . 7 3 E - 0 1  

1 7  4 * 5 3 € + 0 0  3 0 4 i E + O ?  4 . 9 l E - 0 1  1*04E+OI 
1 7  7 e 8 1 E - 0 3  7 * 6 6 E - t 3  6e91E-06 2.49E-02 
1 7  7 . 3 1 E - 0 1  5 . 2 6 E - D l  9.76E-02 1*7CE+OO 

0 
3 1.2JE-02 6 o 4 3 E - 0 3  5 .76E-03  1 .86E-32  
0 

1 7  
11 
17 

'3 
1 7  

5 
17 
17 
14 
1 7  
17 
17 
17 
17 
17 
11 
1 7  
1 7  
17 

0 
0 
0 
17 
14 
1 7  

3 . 4 5 E - 0 3  
1 0 7 3 E - 0 3  
3 . 4 5 E - 0 3  

5 0 1 9 E - 0 4  
8 0 6 3 E - 0 3  
1 0 1 5 E - 0 2  
3 . 4 5 E - 0 3  
l e i 5 E - 0 2  
1 0 7 3 E - 0 3  
3 ek5E-rJ2 
1 0 7 3 E - G 3  
1.15E-02 
3 4 5 E - 0 3  
lel5E-02 
5.76E-03 
3m67E-03 
5 76E-0 3 
2.31E-03 

4 9 4 5E-0 3 
2 0 4E-0 3 
4 45E-0 3 

9 2 8E-04 
4 e 3 8 E - 0 2  
I 4 8E-0 2 
4 4 5 E-0 3 
2 4 3  €00 2 
2 * 2  2E-0 3 
I 19E-0 I 
4.45E-03 
2 4 8 € 0 0  2 
7.41E-03 
1 4 8E-0 2 
1 0 3 2 E - 0 2  
6 19E-0 2 
1.15E-0 2 
4 3 B E 0 0  3 

3.1lE-02 
2 e 1 9 E - 0  2 
4 3 8E-0 2 

H 
1 c- 
0 



TABLE 1-20. (Continued) 

VALUES AEOVE VALUES BELOW 
DETECTION L I M I T S  (PPM) 

-..-a 

DETECTION L I M I T S  (PPY) 

ELEMENT N+ MEAN STD DEV. MIN M A X .  N* M I N .  DL** M 4 X o  DL** 

G I  LL IUM 
Z I N C  
c 0 PPEfi 
NICKEL 
COBALT 
If? ON 
M A  NGAN E SE 
C H R O M I U  f l  
VANAOIUM 
T I T A N I U M  
SC AND1 U M 
C A  LCXUfl 
POTASSI UM 
C H  LORIN E 
SULPHUR 
PHOSPHORUS 
SILICON 
AL3MINUM 
MAGNESIUM 
SODIUM 
FLUORINE 
BORON 
BERYLLIUM 
L I T H I U M  

I 3.0i'E-03 .E+OO 3.0 7E-0 3 3.0 7E-0 3 
17 1 * 4 3 E + 0 0  2.16E+CO 1 0 1 5 E - 0 1  7 . 4 l E + 0 0  
17 5.36E-02 7.69E-02 6mObE-03 3.19E-01 

3 2.27E-02 1.29E-02 1.24E-02 3.71E-02 
6 1 0 4 1 E - 0 2  2 0 4 5 E - 0 2  l e 2 4 E - 0 3  6 e 3 9 E - 0 2  

17 3 . 5 4 E - 0 1  8.21E-01 1.48E-02 3 * 4 6 E + 0 0  
1 7  9.12E-01 l m I 7 E + O O  6 .85E-02  3,94E+00 
1 7  3m90E-02 1 e 8 0 E - 0 2  7.66E-03 7 0 9 3 E - 0 2  
0 
I 1 . 9 2 E - 0 1  *E+OO 1 . 9 2 E - 0 1  1m92E-01  
0 

1 7  5 * 8 9 E + 0 2  5 * 1 6 E + 0 2  1 * 1 5 E + O 2  2 . 2 2 € + 0 3  
1 7  l e O 4 € + 0 1  8.87E+OC 1.28E+00 3 * 4 G E + O l  
1 7  3 * 6 1 E + 0 0  7*9OE+Ol i  2.60E-02 3 e 3 3 E + 0 1  
1 7  6 * 9 5 E + 0 2  5 0 3 1 E + 0 2  2 . 4 5 € + 0 2  2 * 2 2 E + 0 3  
17 2m85E-02 4mOZE-02 4 r 8 4 E - 0 3  1 . 7 8 E - 0 1  
1 7  9*59E+OG l o O l E + I j l  3 * 2 8 E * 0 0  4 * 4 2 E + 0 1  
11 1.24E-01 7.44E-02 3.45E-02 2 . 3 1 E - 0 1  
1 7  3 .39€+02  1.7OE+O2 5 * 7 6 E + O I  7 * 4 1 E + 0 2  
1 7  2 .62EtO2  l . I O E + G 2  7 * 6 9 E + 0 1  5.11E+02 
1 6  1 .3OE-01  1 .03E-01  2.30E-02 2.96E-01 
1 7  1 . 1 5 E - 0 1  9.72E-02 6.40E-03 3 . 9 6 E - 3 1  

0 
1 7  2 . 1 2 E - 0 1  1 e l 6 E - 0 1  6.91E-02 4045E- IS1  

16 
0 
0 

1 4  
I1 

0 
0 
0 

1 7  
1 6  
17 

0 
0 
0 
0 
0 
0 
6 
0 
0 
1 
0 

1 7  
!I 

2.88E-03 

5 o 7 6 E - 0 3  
5 0 7 7 E - 0 4  

6 0 9 1 E - 0 4  
1 . l S E - 0 2  
1 1 5 E - 0 2  

1 . W E - 0 2  

2 0 4 7 E - 0 2  

1 I S € - 0 4  

3 71E-0 3 

1.466-02 
1 15E-0 3 

H 
1 
f. 
r 4 .4  5 E- 0 3 

5 0 76E-0 2 
2.72E-02 

8 76E-0 2 

2.47E-02 

I 4 8E-0 4 

- -----. . . . , .. ----"---- 
'N = NUMBER OF VALUES OUT OF 17 SAYPLES. 

r s C L  = OETECTION L I M I T S  FOR AN ELEMENT ON CC SAHPLE-BY-SAMPLE B A S I S .  



TABLE 1-21. SUMMARY RESULTS OF SPARK SOURCE MASS SPECTROSCOPY OF 
SATURATED ZONE WATER SAMPLES FROM THE R-10 RESIDUE AREA 

( D e t a i l e d  d a t a  by i n d i v i d u a l  w e l l  l o c a t i o n  i n  Tab le  1 - 2 3 . )  

VALUES A B O V E  VALUES B E L O H  
DETECTION L I M I T 5  (PPM 1 DETECTION L I M I T S  (PPY)  

_I. _--...I-- 

ELEMENT N*  MEAN S T O  G E V m  Y I N .  M A X .  N* Y I N m  D L * *  Y A X m  DL** 

UPANIUM 
THORIUM 
BISMUTH 
L E A 0  
T Y A L L I U M  
ME ECURY 
GO LO 
PLATINUM - 
I R I D I U M  
0s MIUM 
kHENIUM 
TUNGSTEN 
TANTALUM 
HA FNIUM 
L U T E T I U  Y 
Y T  T E R J I  UM 
THULIUM 
ERBIUM 
HOLMIUM 
D Y  S PROS I UM 
TERBIUM 
G A  OOLIN I U M  
EUROPIUM 
SAMARIUM 
N E O O Y M I  UM 

9 

0 
9 
1 
0 
G 
O 
P 
0 
1 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

a 

a 

1.52E-0 1 3mBIE-0 1 5 73E-03 1 e 1 6 E + O O  4 
1e 
19 

1m6(3E-02 5m2GE-03 1 m 0 6 E - 0 2  2 . 5 5 E - 0 2  9 
2 . 8 1 E - 0 1  mE+OO 2mBI .E -01  2 . e l E - 0 1  17 

18 
18 
18 
18 
18 

1 m 6 0 E - 0 1  m E + C O  1 6 DE-0 1 1 6 5E- 0 1 17 
18 
18 
18 
10 

18 
18 
18 
18 
18 
18 
18 
18 
I 8  

i e  

8m95E-03 
i 73E-0 2 
8 95 €00 3 
1 4 J E-0 2 
5 0 8E-0 2 
3.58E-01 
8m95E-03 c- 
1m79E-02 
1 79E-0 2 
3.5 8E-@ 2 
1 79E-0 2 

4 7 3E-0 I 
1 79E-0 2 
8 95  E-0 3 
1 79E-0 2 
8 95  €00 3 
1 79E-0 2 
9 95E-0 3 
1 79E-0 2 
5 m3 7E-0 3 
l . 7 9 E - 0 2  
1 79E-0 2 
1 79E-0 2 

H 
1 

h, 

1 . 7 9 ~ - 0 2  



TABLE 1-21. (Continued) 

VALUES ABOVE VdLUES BELOW 
OETECTION L I M I T S  (PPM) DETECTION L I M I T S  (PPWI 

ELEMENT N +  MEAN STD DEV. M I N ,  M A X .  N* HIN. OL**  M A X .  DL+' 

PRASEODYMIUM 0 13 
CERIUM li 2.03E-03 5 0 1 3 E - 0 4  1 .7ZE-03 3 . 4 6 E - 0 3  7 
LANTHAN UM 0 18 

CESIUH 0 18 
I O D I N E  9 3 .53E-02 9.80E-Ir3 1 .7kE-02  4 .796-02  9 
TELLURIUM 3 18 
fiNTIMONY G 18 
T I N  2 5 . 5 3 E - 0 2  1.04E-02 4 .79E-02 6 .266-02 16 
IN OIUM 1 7.18E-03 . € + d o  7 .18E-03 7 * i @ E - 0 3  17 
CA OHIUH 0 18 
S I L V E R  0 18 
PA L L A O I  UM 0 18  
RHODIUM 0 18 
RUTHENIUM c I 8  
H O L Y  BOE N UM 7 9 .51E-03  5.62E-03 5 .73E-03 l e 7 Y E - 0 2  11 
N I O B I U M  0 18 
Z I R C O N  I UM 1 5 0 3 3 E - 0 2  *E+OO 5 0 3 3 E - 0 2  5 . 3 3 E - 0 2  17  
YTTRIUM 0 18 

k U B I D I U  M 1 8  5 .23E-03  6 .12E-03  6 .39E-04 2 . 8 1 E - 0 2  a 
84 OMINE 18 5.236-01 5 0 7 4 E - 0 1  7 * 9 9 E - 0 2  2 *G2E+00  0 
SE L E N I U  H 1 IeO4E+OU *E+OO 1 * 0 4 € + 0 0  leO' tE+00 17 
I I i lSENIC 5 7 .75E-03 7.53E-03 1 .74E-03  1 .91E-02  13 
GERMAN1 UM G 18 

BARIUM 1 8  1 .13E-01  1007Et01 2 . 3 8 E - 0 2  3.69E-01 0 

STKONTI  UM i B  3.15€+00 2 0 8 3 E + 0 3  2 . 1 3 E - C l  i . l Z E + O I  0 

3 20E-03 
1 6OE-0 3 
3.20E-C3 

5.22E-Ob 
5053E- ' I3  
1 0 0 6 E - 0 2  
3.29E-03 
l * G 6 E - 0 2  
I a60E-53 
3020E-C 2 
1 60 E-O 3 
ieO6E-02  
3.20E-03 
5 3 x 0  03 
5.32E-03 
3 0 2 0 E - 0 3  
5 .73E-03 
2 0 3 5 E - 0 3  

4rOi.E-33 
1.6dE-04 

5 3 7E-0 3 
2 6 9 E- 0 3 
5 0 3  7E-0 3 

8 . 98 E-0 c 
3.84E-02 

5 e37E-03 w 
2.35E-lI2 
2 69E-0 3 
i 13E-0 1 
4 2 1 E- 0 3 
3019E-02  
7 0 2E-0 3 
I 79E-0 2 
6 95E-0 3 
7 9 BE-0 2 
1 4 0 E-0 2 
5 e 3  7E-0 3 

1.79E-02 .c 1 

4 12E-0  2 
2 .15E-02  



TABLE 1-21. (Continued) 

VALUES ABOVE VALUES m o w  
DETECTION L I M I T S  (PPH) DETECTION LIMITS (PPH) 

___ -----_- -. 
ELEMENT N* MEAN STD DEV. HIN. M A X .  N* MINe D L Y *  Y A X .  DL** 

GA L L I U M  
21 NC 
C 0 PPER 
NICKEL 
COBALT 
I!? ON 
HA NGANE SE 
CHROHIUY 
VANADIUM 
T I T A N I U M  
SCANDIUM 
C4LCIUM 
POTASSIUM 
CHLORINE 
SULPHUR 
PH 0s PYO R US 
S I L I C O N  
ALUMINUM 
MA GNESI UM 
SOCIUM 
FLUORINE 
BOkON 
B E R Y L L I  UY 
L I  THI lJM 

G 
1 8  1 * 2 9 E + 0 0  1 . 5 4 E t C O  
1 8  1.92E-02 1.4ZE-02 

2 4 a 4 2 E - 0 3  2 a 2 i E - 0 3  
5 1 0 9 1 E - 0 2  3 o 4 3 E - 0 2  

I 8  6*006-01 7 e 4 9 E - 0 1  
1 8  l a 0 9 E + O C  1 . 4 O E t O C  
18 ' t a 6 0 E - 0 2  3eG4E-02  
0 

0 

LI 
U 

1 8  5*81E+02 4 . 8 3 € + 0 2  
1 8  5o84E+OG 5o21E+C3 
1 8  7 0 0 4 E - 0 1  9 0 4 9 E - 0 1  
1 3  4 * 7 4 E + O 2  5 * 5 3 E + 0 2  
1 8  2 . 2 2 E - 0 2  1e96E-02 
1 8  9 o 1 8 E + 0 0  I a l O E + O l  
1 3  1 a 1 3 E - 0 1  9 . 2 5 6 - 0 2  
10 2 * 1 7 E + O 2  1 . 3 8 E + 0 2  
1 8  1e566+02 Ia14E+02 
16 6 a O 5 E - 0 2  6.52E-02 
1 8  1 o 0 8 E - 0 1  1 a 1 2 E - 0 1  

1 9  1 a 7 3 E - 0 1  l e 2 7 E - 0 1  
0 

1 2 3E-0 2 6 a 4  1E+O 0 
2 9 6E-0 3 6 1 5E- 0 2 
2 e 8 6 E - 0 3  5 e 9 9 E - 0 3  
1 0 2 5 E - 0 3  7 0 9 8 6 - 0 2  
3oi3E-02 2 0 6 6 E + 0 0  
l o 6 7 E - 0 2  4 0 7 9 E + i 1 0  
3 4 4E-0 3 1 1 I€- J 1 

2 * 6 6 € + 0 1  i o 6 O E + 0 3  
Io18€+00 2 0 3 9 E + U l  
3 19E-0 2 4 0 1 lE+O 0 
l a l 9 E + G l  1 0 9 7 E + i 1 3  
4 58E-03  6 03 BE-0 2 
4. 7 9 E - 0 1  4 * 7 6 E + 0 1  
3 .49E-02  2.87E-31 
l o O 7 E t O 2  6 * 6 2 E + 3 2  
I 05E-01 4 0 5E+O2 
2 a l 3 E - 0 2  2.546-31 
5 9 l E - 0 3  4 7 EE-O 1 

18  
0 
0 

1 6  
13 

0 
C 
0 

19 
18 
1 e  

ci 
0 
0 
!I 
0 
0 
5 
0 
0 
2 
0 
18 
0 

2,. 11E-0  2 

4 4 8 €00 2 
8 9 5  E-0 4 

H 
I * c- 

4 * 7 9 E - 9 3  
1 1 5 E - 0  1 
3 0 1 9 E - 0 2  

1 a 0 7 E - 0  1 

3.58E-02 

1 a 7 9 E - 0 4  

* N  = NUMBER OF VALUES OUT O f  1 8  SAMPLES. 

* f D L  = DETECTION L I M I T S  F O i  4N E L E M E N T  ON P SAMPLE-BY-SAMPLE B A S I S .  



TABLE 1-22, SPARK SOURCE MASS SPECTROSCOPY RESULTS OF 
WATER SAMPLES FROM THE PERIPHERY WELLS 

WELL L O C A T I O N  BY G R I D  COORDINATES 

ELEMEqT (PPPI) N O O  A 0 8  h O 1  W26 NO4 W29 NO7 W30 N l O  W06 N l O  W17 N I O  E07 

URAKIUM 
T H O R I 3 t - i  
BISMUTH 
LEA0 
THALLi lJM 
hk RCURY 
G O L O  
P L k T I N U  M 
I k I D I U M  
0s h I U M  
R H E. 14 I U M 
TUhGSTE FU 
TANTALUM 
H A F N I U M  
L U T L T I U M  
Y T T t R a I U M  
T H U L I U M  
L R B I U M  
HOLMIUM 
O Y  SPKOS I U M  
T E k 6 I U M  
GALOLIN IUH 
EUROPIUM 
S A M A R I U M  
EJEOClYMi UM 

H 
1 
c- 
u1 



TABLE 1-22.  (Continued) 

WELL LOCATION BY G R I D  COORDINATES 

tLEMENT (PPI.1) ~ 3 1 1  WO9 f d O l  WZh NO4 W29 NO7 W30 N l O  W08 N l O  Wi7 NiO € 0 7  

PRASE00 Y MIUM 
C E R I U M  
L A N T H A N U V  
GARIUM 
C E S I U Y  
I C O I N i  
T E  LLUR; UM 
ANTIMONY 
T I N  
f k D I U f 1  
CA CMIUM 
S I L V E R  
PA LLADI  UM 
kH OOIU M 
F;UTHEVIUH 
hOLYB3E NUM 

Z I R C O N 1  U M  
Y T T R I U M  
ST RONT I UM 
F U B I O I U M  
B R O M I N E  
SELENIUM 
A R S t N I C  

NI o a m i  



TABLE 1-22. (Continued) 

- 
WELL L O C A T I O N  BY G R I D  COORDINATES __ ---__- 

ELEMENT (PPM) NO0 W O S  NO1 W2h N O 4  W29 NO7 W30 N l O  NO8 N L O  Mi7 N l O  E 0 7  

G A L L I U M  
Z I N C  
COPPES 
N I C K E L  
CO BALl 
If? ON 
HANGANE SE 
C H R O M I U M  
V A  NAO IU rl 
T I T A N I U M  
SCANOIU f' 
CALCIUM 
P O T A S S I U M  
C H L O R I N E  
SULPHUd 
PHOSPHORUS 
SILICON 

, A L U M I N U M  
MA GNES I UM 
SO OiU'4 
F L U O R I N E  
B0kor.I 
6 L R Y L L I U M  

. L I T H I U P !  

3m07E-3 
6 a i 4 E + O  
1 .23E-2  

<I  2 3E-2 
6 .  1 4 E - 3  
3e32E-2 
3. 68E+O 
3.68E-2 

<I 84E-3 
< 1 84E-2 
c l r 2 3 E - 2  

l a  d C t 2  
lm84E+O 
3a32E-1 
2046E+2 
Ga9lE-3  
S o  34€+0 
3.68E-2 
2 . 4 6 € + 2  
4r 2 4Eb 2 
1 0 2 3 E - 1  
7.3 1E-2  

c 1 a 2 3i-4 
3m68E-1 

n 
I c. 
w 



TABLE 1-22. (Continued) 

WELL L O C A T I O N  BY G R I D  COORDINATES 

ELEMENT ( P P I I )  f J 1 0  ~ 1 0  N12 W31 5 1 4  Wid S l H  Wi9 S 2 2  Wi8 5 2 6  W10 536 H i 8  

U R A N I U M  
THCRIUM 
B I S HUT H 
LEAD 
THALLIUM 
HE FiCUriY 
GOLD 
P L A T I N U M  
IS IOIU M 
0s MIUM 
RHE h I U M  
TUNGSTEN 
TANTALUM 
HA F N I U M  
L U T E T I U  M 
V T T E R 8 I  UM 
T H U L I U M  

HOLMIUM 
D Y  SPROS i U M  
T E R d I U M  
G A D O L I N I U M  
EU ROPIU M 
S A M A P Z U M  
NEOUYMI UM 

E R e I u r i  

ti 
I 
F- 
03 



TABLE 1-22. (Continued) 

~~ ~~ - 
WELL LOCATION BY G R I D  COORDINATES 

ELEMENT (PPM) N l O  E l 0  1412 W31 S 1 4  W18 SIR Wl6 S 2 2  H i 8  S 2 6  HlR S36 H i 8  

PRASE00 Y H i U M  
CERIUM 
LANTHANUM 
B A k I U M  
C E S I U Y  
IOOIN, 
T i L L U 8 ? I U H  
ANTIMONY 
T I N  
INOIUP1 
CA CMIUM 
S I L V E R  
P A L L A O I  UH 
RH OOIU Y 
RUTHEtJI UM 
M O L Y R 3 E  NUB 
N I O e I U Y  
7 1  R C O N I  U H  
Y T T E I U M  
STFtONTIUM 
k U 8 X 3 I U M  
RROMINE 
St L E N I U  M 
A K S E N I C  
GEF H A N i  UM 



TABLE 1-22. (Continued) 

WELL L O C A T I O N  BY G R I D  COORDINATES 

€LEMENT (FPY) N l O  E l 0  N12 W31 2 1 4  Wlf3 Sld W l R  S22 Wl8 526 H i 8  S36 W l B  

GALLIUM 
Z I N C  
COPPE3 
NXCKEL 
COBALT 
I R O N  
HAEcGANE SE 
CH R O ? I I U  M 
V A  NADI  U M 
T I T A N i I J M  
SCANDIUM 
CALCIUM 
POTASSIUM 
CH LORIN c 
S U L P H U R  
PHOSPHORUS 
S I L I C O N  
ALUMIIJU P 
M A G N E S I U M  
S O O i U Y  
FLUOtiINCI 
80 R O N  
B ~ K Y L L I U M  
L I TH I II PI 

H 
I cn 
0 



TABLE 1-22. (Cont h u e d )  

WELL LOCATION BY G R I D  COORDINATES 

L L t M E N T  (FPM)  S + 2  W18 3 2 1  NO7 526 W07 

U R A N I  !J N 
THORIUM 
BISMUTH 
L E A 0  
THALLIUM 
ME ECUkY 
GOLD 
PLATINUM 
I A  101u:1 
0s MIUi.1 
RHENIUM 
TUNGSTEN 
TANTALU tf 
H A F N IUM 
L U T E T I U M  
V T T E R t i I  UM 
THULIU H 
t R E I U M  
HOLMI'JP 
D Y S P R O S i U M  . 
TE HBIUP1 
G& D O L I  N i UM 
EUt?OPIU M 
S A M A R Z I I M  
N L O U Y M I  IJM 



TABLE 1-22. (Continued) 

- 
WELL L O C A T I O N  BY G R I D  COORDINATES 

ELEMENT ( F P ! l )  3 4 2  H 1 Y  5 2 1  W07 5 2 6  W07 

PRASEODYNIUPI 
CE EIUM 
LANTHANUM 
B A  kIUM 
CESIUrl 
I O G I N T  
TELLU?IUM 
A N T I M O N Y  
T I N  
I PJ 0 I U Y 
CA D M I U R  
S I L V E R  
P A L L & i l I  UM 
R H O D I U M  
R U T H E N I U M  
R O L Y R D E  NU11 
N I O B I U M  
Z I k C O N I U M  
Y T T R I U M  
S T E C N T I U M  
FU B ID I u 1: 
R R O M I N E  
SE LEN1 IJ kl 
A k S E N I C  
GERMAN1 UP 



I 

TABLE 1-22. (Continued) 

~ ~~~~~~~ ~~ 

IJELL LOCATION BY GRID COORDINATES 

ELEMENT (PPM) S 4 2  W18 521 W07 5 2 6  W07 



TABLE 1-23. SPARK SOURCE MASS SPECTROSCOPY RESULTS OF WATER SAMPLES 
FROM WELLS I N  R-10 RESIDUE STORAGE AND SPOIL PILE AREA 

- . 
WELL L O C A T I O N  BY G R I D  COORDINATES 

ELEMEdT (PPNI  5 1 5  Wl3 S15 W17 S17 W13 520 W10 5 2 0  W13 S20 Hi5 S 2 0  W17 

U R A N I U M  
T H O R I U M  
BI S MUT H 
LE A0 
T H A L L I U M  
HE RCU i i Y  
G O L O  
P L A T I N U M  
I F i I O i U M  
0s M I l J M  
R H E N I U M  
T U K G S T E N  

HA FNIU M 
L U T E T I  U M 
YTTERRI  UM 
T H U L I U M  
ERBIUM 
HOLMILIM 
c v  s P911S I U H  
T E F, 8 I 11 M 
G A O O L i E J  I U K  
E U f i O P I U M  
S A M A r i I U  P 
N E G t i Y H i  UM 

T A ~ T A L U  rt 



. 
TABLE 1-23. (Continued) 

ELEMENT (PPM) 

PRESEOD YMlUM 
CE R I U N  
LA NTHAN UM 
BA fiIUIY 
CESIUM 
I O O I N L  
Tt: LLU? I U M 
A N T I M O N Y  
T I N  
I N 0 I U M 
CA OMIU M 
S I L V E ?  
P A L L A D I U M  
RHOOIUM 
A U T H E h I U M  
HOLYRUE NUM 
NIOBIUM 
Z;kCOYI  UM 
Y T T R I U M  
S T F O N T I  UM 
R U B I O I U P  
BROMINE 
S E L E N i U M  

GERMANIUM 
A R S t N t I C  

~ ~ ~- 

WELL LOCATION BY GRID COORDINATES 

S 1 5  W l 3  515 W17 S17 Wl3 S Z O  W l O  S 2 0  W13 520  W15 S20 H i 7  

w 
t 
cn cn 



TABLE 1-23. (Continued) 

WELL L O C A T I O N  BY G R I D  COORDINATES 

ELEMENT (PPM) S15 W13 515 HI7 5 1 7  H i 3  220 W l O  S 2 0  W13 S 2 0  HI5 520 W i t  

G A L L I U M  
z: NC 
GOPPE3 
N I C K E L  
COBALT 
I R O N  
MANGANESE 
CHROMIU M 
V A  NAD XU H 
T I T A N I U M  
S C A N D I U M  
C A L C I U M  
P O T A S S I  UH 
CHLOR.IN E 
SULPHUR 
PHOSPHORUS 
S I L I C O N  
A L U M I  NU M 
MAGNESIUM 
SO 0 IUM 
F L U O R I N E  
BORON 
BE E Y C L I  UM 
L I T H I U M  

< 2 a 86E-3 
2a29E+O 
2 a 86E-2 
2 a 86E-3 
2a86E-3 
6 r  53E-2 
i ab7E-2  
3 44E-3 

< 3 a 44E-4 
<1 a 15E-1 
< 1 a 15E-2 

l a  14E+2 
5 * 7 2 E + O  
l r l L E + O  
l a  15E+2 
4 a 58E-3 
l a  55E+O 

<6,90E-2 
l a  15E+2 
6 a 8 7 E + l  
2 a 29E-2 
6 a d 2 E - 2  

< l a  15E-4 
6 a d 7 E - 2  

< 2 e  90E-3 
5 a 8 0 E - 1  
5 a 8 0 E - 3  

s l *  16E-2  
< 5 a 8 0 € - 4  

3 e l 3 E - 2  
Ie74E+O 
3a48E-2 

< 1.7 4E-3 
<I*  16E-2 
< l a I G E - Z  

l a  74E+2 
2.90EtO 
a. l l E - 2  
3*48E+2  
1 a 39E-2 
8 e 5 2 E + O  
3e48E-2  
l a 1 6 E * 2  
G . O O E + L  

e 2 a 3 2 E - 2  
6.13E-3 

< l a 1 6 € - 4  
l a  0 4 E - 1  

H 
I 

b7 
m 



TABLE 1-23. (Continued) 

WELL LOCATION BY GRID COORDINATES 

ELEMENT (PPN) S22 WO3 522  W l l  S 2 2  W14 5 2 2  W17 S 2 4  H 0 9  S 2 4  W l l  S24 W l 4  

URANIUM 
T H O R I U M  
B I S M U T H  
LEPO 
THALLIUM 
ME RCU SY 
GOLD 
P L A T I N U M  
IRIO2UM 
0s HIUN 
RH k N I U  M 
TUhGSTE h 
T 4 N T A L U M  
HA F N I U f l  
L U T t T I U M  
Y T TE23 I UM 
T H U L I U  f4 
E R B I U F 1  
H G L M I U M  
G Y  SP2OS I l J M  
T C F f 3 I V M  
G A C O L I N  IIJII 
EUFOPLUM 
S A M A R I U M  
bJr.@DYMi UM _- 



TABLE 1-23. (Continued) 

WELL LOCATION BY GRID COORDINATES 

ELEMENT (PPM) S 2 2  W 0 9  Z22 W l l  2 2 2  W14 5 2 2  W17 5 2 4  WO9 5 3 4  W l l  S 2 4  W14 

PI? ASEOO Y MIUI'1 
Ck R I U f l  
LANTH4NUM 
BA kIUM 
C E S i U M  
I O O I N E  
T E L L U Y I  UM 
A N T I M O N Y  
T I N  
I N D I U M  
CA D M I U  N 
S I L V E I  
PALLADIUM 
F?HODIUM 
RU THE N I  U H 
HOLYRDE NUM 
N I O B I U M  
Z I F C O N i  UM 
Y T T R I U  El 
ST KONT I UM 
F l J B I D i U A  
B R O M l h E  
StLEN;Ui'l 
hFiSLNi C 
G E R M P i d I  UN 

H 
I 
Ln 
03 
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TABLE 1-23? (Continued) 

WELL LOCATION BY GRID COORDINATES 
- 

ELEMENT (PPM) S 2 4  W17 5 2 6  W09 S26 MI1 S 2 7  HI7 

URANIUM 
THORIUM 
B i  SMUTH 
L€ P O  
T H P L L I U  M 
ME kCU HY 
t O L @  
PLl iTIFJU M 
XR IDIU M 
0s M I U M  
RH E N i U M  
TUhGSTE N 
TANTALUM 
HA F N I U Y  
L U T E T I U M  
Y T T t S 3 I U I . 1  

E R P I U M  
H C L P I U M  
D Y  SPKOS I U M  
T E F; dI U M 
G A O O L I N  I U M  
E l r E O P i U M  
S A M A Q I U  P 
N E O D Y M I U M  

T H U L ~ U M  

w 
1 
a 
0 



TABLE 1-23. (Continued) 

WELL L O C A T I O N  BY G R I D  COORDINATES 

ELEMENT (PPY.0 S24 W17 5 2 6  WO9 SZh W l l  5 2 7  Hi7 

P R A S i 3 D  Yi ’ I IU t+  
CE R I l J l l  
LA Iv T H 4 N IJ kl 
BA R I U H  
CE S IUn 
l O O i N f  
T E LLUS I U H 
A N T i t l B N  Y 
T I N  
I N U I U M  
C A D M I U M  
S I L V i 3  
P A L L A O I  U F  
RH O O I l J  M 
I iUTHEtdI  UM 
MOLYRSENUM 
N I 0 B I U  b: 
Z I F C O N I  U f l  
Y T T  H I U  M 
STIIONTX UM 
F .UBLOiUP 
RG!OMIrJi  
SL L i N I  U 
P F. s EN I c 
GERMANXU1.1 

J 



TABLE 1-23. (Continued) 

WELL LOCATION B Y  G R I D  COORDINATES 

ELEMENT (FPM) 5 2 4  W17 S26 WO3 S 2 6  Wll S 2 7  W17 



APPENDIX J 

SUPPORT DATA FOR HAZARD ASSESSMENT 

BYI-2074 (Revised) 
uc-11 

I 
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J . l .  APPLICABLE REGULATIONS AND STANDARDS 

TABLE J1-1. MAXIMUM PERMISSIBLE CONCENTRATION OF 
RADIONUCLIDES IN AIR AND WATER ABOVE 
NATURAL BACKGROUND 

Controlled Area (a) Uncontrolled Area 
Col. 1 Col. 2 Col. 1 Col. 2 
Air Water Air Water 

(UCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) 
(b) Element (atomic number) Isotope 

Bismuth (83) 

Cesium (55) 

Lead (82) 

Bi 212 S 1x10:; l X l O - ,  -2 3x101; 4x101; 

C s  137 S 

I 2x10 1x10 7x10 4x10 
6 ~ 1 0 - ~  -8 4x101; 2x 10;; 2x10;; 

I 1x10 1x10 5x10 4x 10 
-10  -6 -1 2 -7 

Pb 210 S 1x10- 1 0  4 ~ 1 0 - ~  4x10- 1 2 l x lo -b  
I 2x10-, 5x10-, 8x10- 1 0 2x10-, 

Pb 212  S 2x10-8 6x10-, 6x10- 1 0 2x10-5 
I 2x10 5x10 7x10 2x10 

Protoactinium (91) Pa 231 S 
I 

Radium (88) Ra 226 S 
I 

Radon (86) Rn 220 S 

Thorium (90) 

Uranium 

Th 232 S 
I 

Th 234 S 
I 

U 230 S 
I 

U 232 S 
I 

U 233 S 
I 

U 234 S 
I 

U 235 S 
I 

-12 -5 -14 
1x10-10 3x10-, 4x10- 1 2 
1x10 8x10 4x10 2x10-5 

-1 1 -7 -1 2 C 

3x10- 4x10-, 3x10- 3x10-: 
5x10 9x10 2x10 3x13-" 

1x10-, 
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TABLE J1-1. (Continued) 

Controlled Area' a) Uncontrolled Area 
Col. 1 Col. 2 Col. 1 Col. 2 

A i r  Water Air Water 
(pci /ml) (pci/ml) (pCi/ml> (pCi/ml) (b 1 Element (atomic number) Isotope 

U 236 S 6x10: 
I 1x10-11 

U 238 S 7x10- 1 o 
I lXlO-, 

U 240 S 2x10-, 
2x10- 1 0 
1x10- 1 0 

2 2 2 b  

I 
M a t  ural S 

I 1x10 
3~10'~ 

1x101; 
lXlO-, 
lXlO-, 
lXlO-, 
lXlO-, 
lXlO-, 
1x10- 
1x10 

(a) Source: Code of Federal Regulations, lOCFR Part 20, 1980. 
(b) S = Soluble; I = Insoluble. 
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TABLE 51-2. REGULATORY LIMITS OF SELECTED 
METALS IN WATER 

(b ) Federal Regu ations Suggested Maximum 
Chemical in Water ta> Concentration in Water 

Arsenic 0.05 mg/l 

Barium 1.0 mg/l 

Cob a1 t 

Copper 

Lead 

Magnesium 

Manganese 

Radium 

0.05 mg/l 

5.0 pCi/l 
Ra-226, -228 

Strontium 

Zinc 

8.0 pCi/l(') 
(bone marrow) 

5 mg/l 
(Secondary max conc) 

(a) 45 FR 15542. None for air or water. 

(b) U.S. EPA, 1977. Drinking Water and Health Kecommendations of 
the National Academy of Sciences. Fed. Reg. 42(132):35764- 
35779. 

(c) Average annual concentration assumed to produce a total 
body or organ dose of 4 mrem/yr (40CFR 141.11, 141.16). 
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J.l.1. EPA GUIDELINES: INTERIY CLEANUP STANDARDS 

5365 Fcdvrd  Regislet / Vo!. 45, No. 73 / Tuecdnv. April 22, lOt!O 1 Rules and I:cpu?F.tions 
r - --- - -_ ---- ------ 
ESVtR0:iMENTAL Pi)OTECftON 
AGEiiC'i 

40 CFR Part 592 

(FRL 1469-81 

1i;terlm Cfeznup Stindards for Inactive 
Urnrrium Processing Sites 
AGfNCY: Er.vironncnta1 Protection 
Agency. 
ACTION: Interim standards. 
SU:~R:ARV: The Environments! Pro!ection 
Agcncy (EP.4) is issuing inter',m 
s t s d a r d s  iur c:eiii;i:p of opcn lacds and 
baiidings coi:!nmir?ated with residual 
radioactire meteria!s (meidy tailings) 
from inx:ivc uranium processing sites. 
These stdnddrds are also being 
pu5lished cimu!tancously cs proposed 
standards q o n  which public coimiect 
is heiiig saki!ed. (See Prcposcd 
Cleanup Standards in the Proposed 
Rules section of the Federal Register.) 

EPA fins devcioped 5 e s e  standards 
pursmnt fr, Sectim 275(a) of the Atomk 
h e r g y  Act, as added by Scction 206(3) 
c.f Pub. L.. 95-CO4, the Uranium hfill 
Tailings Radistion Contro! Act of 1978. 
Pub. L 9.5-6C< requires the Department 
c: E x r s  (PCV! to caaduct remedial 
acticns for ii:signated inactive uranium 
proccssisg sites in accordance with 
standiirlis proimlpz!ed by EPA. 
Biiiliiinp snd land contaminated with 
tailings pose z ccntinuing threat ta 
public 5231th. Sorw of these buildings 
heve be ta  found tc have radiation levels 
which 2re highly dangerous to anyone 
e x p s e d  to then for locg Lies.  Pub. L 
cxx Ficc:.ldes urdertaking remedial 
~ c l i m  bcfsre LP>- h29 promulgated 
st::ndxc!e, Thcreixe, we have decided 
to prornu!gatn interim standards for 
cleanup of thesc opcn lands and 
hui1dir:gs. to perrrit DOE to take 
remcdial actions under Pub: L. 9- to 
a h v i a t e  these prcblcms. 
DATES: Effective dcte: April 2.19aO.  
Comment date: Comments should be 
teceived on or bcforc June 23,1930. 
LDDRESS: Comrnents stiould be 
rulnii:iea to Docket No. A-79-25. which 
i s  loc:i!ed ir; t h s  Environmental 
Proteztion Apcncy. Central Ilockot 
Section, Rgoin 23033.401 M Street. SvV, 
Washington. D.C. 20160. The Draft 
Envir~.nmcn:al Impact Statcmcnt imy 
be examined at the Central Dockei 
Section. Storily. aftcr we proposc 
disposd standards for innctivc 
processing sitcs. single copies of the 
Draft Environnicntal lmpixt Statenmt 
may bc ohtainc:! by writing to thc 
addrczs given bc!ow. 
FOR FURTHER INrORMATlON CONTACT: 
Jk. St:inlry Lir.litinan. Critcria and 

Standorils Division fANR-460). Office of 
Radiation Programs. US. Environmental 
Protection Agency. Wdshing!on, D.C. 
20460; klephonc numlior 703-557-0927. 

SUPPLEMENTARY INFORMATION: Purzuan t 
lo Sec!ivn 275(a! of the Atomic Encrgy 
Act. as  added by S e c t i c ~  2u:jia) of Pub. 
L. 95-60-i. the Uranium Xiill Tailings 
Radiation Control Act of 1978. EPA has 
developed standards for the clcenup of 
o p n  lands end buildincs cofitamixted 
w i t h  urnnlilm mill tailingr from inactive 
processicg sites. Pub. L. C- requires 
t.Se Departnimt of Ecergy to conduct 
rcncdid octi:ns for designnted i n x t i v c  
uranicrn processing sites in accordame 
with efandards prcmdgated by EPA. 
[Sectkrr lO6[a)(l). 42 U.S.C. SectiGn 
7915(a)(lf). tiowcvcr, Pub. L. 9:kGM 
precludes undertaking rcmedial actions 
before such standards are promdgated. 

Lands and bui:iings contsminatcd 
wilh uranium ni!l tailings pose risks to 
public hcalth. The greatest hazard from 
t a i h g s  cn open !aads is imreased 
levels of t a d m  dccay products in 
buildinzs. When radon decay products 
are inha!ed. they increase the c!iance of 
lccg cancer. Exposurc to direct gsrnma 
r a d a t i m  and con:amination of drinking 
water and fcod mep a h  O C C ? ~ ~ .  

Tailings ?isually only pose significant 
risk to peopie who are exposed for a 
long time. However. some homes end 
other buildings have been fmnd in 
whit25 L!e radon decay product 
cocccnkaticn is quite dangerox. There 
are such buildino,~, for example, in Salt 
Lake City. and in Canonsburg, 
Pennsylvania. Several buildiqs in Salt 
b k r ?  C:' are immediately arijacent to a 
tailings, .,e, or have tadings in. under, 
or arorind them. In some of these, indoor 
radon decay product concentrations 
exceed the average occupa tiorial 
concentration limit for uranium miners 
(0.3 WL).I Inclrrded among these is a fire 
station in Salt Lake City, where 
ribstantlally elevated lcve!s have been 
measured even when mechanical ' 

ventilation is used. in Cancnsbxg. an  
industrial pwk is ROW located on an 
inactive processing site. Eight buildings 
leased to comacrcial tenazts .?re 
located directly over heavily 
contaminated land. Measurements 
during working hours sliow thc! all 
buildings have sutstantislly eli-vated 

conccntrations. witn 1110 iligliest averagc 
daytime level being 0.4 W1.. '1 huse levcls 

indoci radon ICCS~. ?rzd:lct 

' A  working lcvel ('.'.'I.) is m y  camhiidion cf 
rhort-iiverl radon decay products in om L!vr of air 

will r~stil: in the al!.ninii. cmisoib I of 4,iptu 
rnvs with P m t ~ l  cnc:;:y 01 130 Wli,ia e i i ~ i , u ~ i  volls. 
Thr *.uu4.iog lcvel exprwst-s I t:n:lcL;.!rxo:I of 
ndio.~rirrty in :ho bir. lid J I : : ~  m~r;:b ruh!i.)ii I( 

porson rccelver. 

t r e  dan;:cxus ard will continue. To 
allow DOE to bcbcin remedial Retion 
undcr Pub. L 5 X R i  In a1:eviate 1he.r. 
hazards. we h a w  &ciicd to pro mi^!^.^!., 
these immediali!iy cifective intcrim -. 
cleanup standards. 

Studies of indoor backgrocnd 
rarli0;ctivity in Grand Junction 
(Co!orado). New York State. 2nd KCV: 
Jersey show that at least 10 pcrcciit uf 
hoilses with bascnirnts exceed thc 
interim standard's rcmcdial rcticc lc.*;:-: 
of 0.015 1% l!ccaus? of this. we bcliev~ 
it would often he impossible to try !o 
reduce levels fci houses affec!cd by 
tailings cignificmt!y bclow 0.015 W L  i ry  
removing the taiiinps. 'i'hus. it is unlil,i:ix 
that the final standards will be set ai c 
level significantly more striEgei?t thar. 
the interiili action level of 0.015 VI!L ;A:! 
remedial actions performed u d e r  [he 
interim stsndnrj  wil1 not have to be 
redone. Furthermore, although we have 
not formally so!icitcd public co!qr.ic;ILs 
on the interim s::.ndsrds. :he Kuclear 
Regulatory CornmissiQr. and the 
Department of Eneray have been 
consulied. For these reasons. WE belicve 
issuing immediately efieciive interin 
cleanup standards is justiiicd. 

and other avaiiable infcxinaiion in 
support of this interini s!andarci is 
contaiped in tkc preamble !o the 
proposed stazbcrds pu'uiished 
elsewhere in the Fedtral Register todzy. 
Additional backgrcund material 31,iy be 
fGund in the Drart Environinentnl Jrapct 
Statement being made available in 
Docket No. A-79-25, which is located a: 
the zddress given abwe. and in othpr 
icformation con!ained in iha! dockkt. 
We invite written comments on t h e  
interim s t ada rds ,  and they remain 
subject to modificatioa in response to 
such comments and to views expressed 
orally at public hexings [see bclow). 

In addition to the yroccdur-cs we 
foliowed prior to prarndgh iirig thzsc 
hterim cleanup standards, w e  are 
conductin2 the required piiblic review 
process for promulgating final 
stazdards. In the Propciscd Kules s d o n  
nf today's k d e r a l  Register, we are 
proposing for comment-the chanup 
standards for inactive ura?'. I u m  
processing sites. They are identical 10 
the interim clcanup standards which urp  
being made effcxtive immcdiatelp. 
Furthern;orc. CPA intends 1.1 hold p - b l l ~ :  
heariny on these praposed clcanup 
standards and on propoxd s t a n d i d s  
for the disposiil of tailings frcjm in:ic!:*.'P 
sites. The d ispxal  standards wili bc 
priymscd Inr public cornmcnt soon. a d  
Ihc Draft Eiivirmi:it:i~tal 1111Pilct 

Shtcncnt h r  i)cith propuet:d s!nndar:ii 
will bc muiic gzncrclly tiviti!n!,!: .i! I!.:!l 

A statement of the r2seaxh. 2na:ysis. 
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lime. Thercfcw. befire thccc proposed 
cleanup and disposal s t a ~ d a i d s  beconc 
fina!, nicmbeis of :he prrblic will have 
the opportuidy 15 comrncnt in writing, 
and to present data. views, and 
arguments el  8 public hearing. 

Nola.-The costs nnd LeneSts of these 
standards arc discussed i3 thr. Draft 
Fx~iroaincnls~ !mpact Sta trnent. However. 
neithcr our isstlance of interim cleanup 
rtandvds nor the rcmoinder of our program 
LO set remedial e c t i ~ n  standards for Pub. L. 
93-604 require pxpara!ioc of an economic 
analysis under Euccutivc Ordor 1204 t .  W e  
expect the costs of the remedial action 
pro2r:n in m y  ca!end;lr year !o be less than 
the $IN million criterion ETA has established 
(44 kx ~KI~B-~XI~EI. ~ e y  z 9 . 1 9 ~ )  lor 
requiring an ezonomic analysis. 

Douglas hi. Costlc, 
Administrator. 

Part 192 is added to Title 40 of the 
Code of Federal Regulations as follows: 

PART 192-ENVIRONMENTAL 
PROTECTlON STANDARDS FOR 
URANIUM MILL TAILINGS 

Subpxt A-IReserved] 

Subpart t)-Environmental Standards for 
Cicmup 01 O p x  Lands and BiCliJk.3~ 
Cc3kminated xi lh  Resldual l?adisscUve 
Materfals From Inactive Uranium 
Procozs1n.j Sit2.s 

S G  

192.10 Applicabiiitp. 
l 3 2 i l  Definitions. 
132.12 Standards. 
19213 Effective dele. 

Subpart G-Excep:!ons 
19Lu) Criieria for exceptions. 
192.n Hcmedkd ections for sxceptional 

Tablc A lReservcil] 
Table B. 

Authority: S e c  275. Afoniic Energy Act of 
195:. (.iZ U.S.C. X122], as amended by the 
Uraniam h!ill Tailiqs Radiation Control Act 
of 1978, Pub. I, 95-604. 

Dated: April 14.1S39. 

circumstances. 

Subpart A--CRsservedl 
Subpar! B-Environmental standards 
far Cleanup of Opcn Lancs and 
E;rilt?ings Contaminated with Residual 
Radioactive Materials From inactive 
Uranium Processing Sites 

8 192.10 Applicability. 

and buildings which are part of any 
processing site designated by thi! 
Secretary of Enrrgy under Pub. I,. 9 s  
604. Section 102. Section 101 of Pub. L 
95-(iM. statcs that ”processing site” 
menns- 

( a )  Any site. including the mill. 
containing residual radio:ictivc 
niatcrials at which all or subs!antially 
ell of the urunium was produced for salu 

This subpart applies to open lands 

to any Fcdcral egcncy prior to January 1. 
1971 under a contiact with m y  Fctlcial 
agenc). exccpt in the case of a site at or 
near S!ick Rock, Co:or;ido. unles- 

(1) Such site was owned or contro!led 
as of January 1.1976. or is thereafter 
owned or controlled. by any Federal 
agency, or ’ 

Regulstory) Commission or its 
predecessor agency under the Atomic 
Energy Act of 1954 or by a State as 
permitted under section 274 of sixh Act) 
for the production a t  such site of any 
ursnium or thorium product derived 
from orcs is in effcct on January 1,1978, 
or is issued or renewed after such date; 
and 

improvement thereon which- 

(2) A license (issued by the (Nuclear 

(b) Any other rea! property or 

(1) Is in the vicinity of such site. and 
(2) Is determined by the Secretary. in 

consultation with the Commission, to be 
contaminated with residual radioactive 
materials derived from such site. 
Any ownership or control of an area by 
a Federal agency which is acquired 
pursuact to a cooperative agreement 
under this title shall not be treated as 
ownersh!p or control by such agency for 
purposes of paragraph (a)(l) of this 
section. A license for the production qf 
an;. uranium product from residual 
radioactive materials shall not be 
treated as a license for production from 
ores within the meaning of paragraph 
(a)(Z] of this section if such production is 
in accordance with section 108(bJ. 

0 192.11 Definltions. 

subpart. all terms shall have the same 
meaning as defined in Title I of the 
Uranium Mill Tailings Radiation Control 
Act of 1978. 

(b] Renediol action means any action 
performed under Section 108 of the 
Uranium Mill Tailings Radiation Control 
Act of 19711. 

(c) Open land mciins any surface or 
subsurface land which is not a disposal 
site and is not covered by a building. 

(d) ll’orliing Level (WL) means any 
combination of short-lived radon decay 
products in one liter of air that will 
result in the ultimate emission of alpha 
particles with a total energy of 130 
billion electron volts. 

(e) Dose equivalent means absorbed 
dose multiplied by appropriate factors to 
account for diflercrlccs in biological 
effdivencss due to the type and enrrgy 
of the rndietion and other factors. The 
unit of cloec equivnlcnt is the ”rern.” 

( f )  Curie (CI) nicnns the aiiiount of 
radioixtive matcriul which produr-es 37 
billion nuclear trgnsforma tions per 
second. One picocurie (pCi) = 10- l2 Ci. 

(a) Unless otherwise indicated in this 

9 192.12 Slandardr. 
Remedial actions shall be condixtcd 

so as to providc reasonable assurance 

(a) The average concentration of 
radium-226 ettributable to residual 
radioactive maturial from any 
designated processing site in any 5 crn 
thickness of soils or other materials on 
open land within 1 foot of :he surface. or 
In any 15 cm thickness hclow 1 foot, 
shall not exceed 5 pCi/gm. 

(b) The levels of radioactivity in any 
occupied or occupiable building shall 
not exceed either of the values specified 
in Table B because of residual 
radioactive materials from any 
designated processing site. 

(c) The cumulative lifetime radiatim 
dose equivalent to any organ of the 
body of a maximally exposed individgal 
resulting from the przsence of residual 
radioactive materials or byproduct 
materials shall not exceed the maximum 
dose equivalent which could occur from 
radium-226 and its decay FiOddCtS under 
paragraphs (a) and @) of this section. 

0 192.13 Effective date. 

effective April 22,1980. 

Subpart C-Exceptions 

8 192.20 Criteria for exceptions. 
Exceptions to the siandards may bl: 

justifiable under any of [he fal1ov.ir.g 
circumstances: 

(a) Public hee!t! or safety wo:l!d be 
unavoidably endangered in 2 tlempting 
to meet one or mbre cf :hc rcquircrncnts 
of Subpart A or Subpart B of this par:. 

protection would be better served by not 
satisfying cleanup requirements for open 
land, 0 192.12(a) or the coriesponding 
part of f 192.12(c). To justify an 
exception to these requirements there 
should be a clearly unfavorable 
imbalance between the erivironrnentd 
harm and the environmental and health 
benefits which would-result from 
implementing the standerd. The 
likelihood and extent of current and 
future human presence at the site may 
be considered in evaluating these 
bencfi ts. 

(c) The estimated costs of remedial 
actions to coniply with the cleanup 
requirements fcr buildings, 0 192.12(b] or 
the corresponding part of Q lb2.12!c). are 
unreasonably high relative to the 
benefits. Factors which may be 
considered in this judgment include the 
period of occupancy. the radiation levels 
in the most frequently occupied areas. 
ond the rcsidual uscfullifcti1i:e of the 
building. This criterion can nn!y be used 

that- 

- 

The standards of this subpart shall be 

(b) The goal of environmental 
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when the vaiucs in Table G ure only 
------ 

ex-ccf.tic:i. 
- r  

[d) There is no kn?wn remadid action 
to mcpt one cr more of the rrquircmtrnts 
of Subpart A Gr SubFart I3 af this part. 
Destriction oi:d condzmns!io;l of 
buildings are not considered rcmcdinl 
actions for this putpose. 

f 192.21 Remedial tcttons fo: exceptions1 
tfrcumstance3. 

Section 108 of hb. L. 95-fDI requires 
the Secretary of Energy to select and 
perform ronirdkl actions with the 
concurrence of thc Nuclear Rqu!atory 
Commissior. itid the full participatior, of 
any S t d a  \v:iich pays par: of the cost, 
and in consu!:dticn, as appropriate, with 
affected InLian tribes and B e  Sccretary 
of the Interior. Under exceptional 
circumstanccs satisfying o m  or more of 
the conditiors 192.23 (a), (b). (c), and (d),- 
Ihc Dcpartnezt of Energy may select 
and pcrfcrm remedial actions. accading 
to the procedures of Sec. 106, which 
come as close to meeting the standard to 
which the exception applies a s  is 
~ a s c n a b l e  under the exceptional 
circumatmces. In doing so. the 
Ucpartrcont of Energy shall inform any 
private owners and occupants of 
affected properties and request their 
comments 01 the sefec!ed remedial s- 
actions. The Dcpartment of Fnergy shall 
provid: any such comments tcr the 
parties invclved in iiaplementing Sec. 
108 of Pub. L 35404. The Department of 
Energy shall also i:lform h e  
Environmental Protection Agency of 
remedial actions for exceptional 
circumstances under Subpart C of this 
.rule. 

Tabk A.-[Resmeq 

fable B 
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5.1.2. EPA GUIDELINES: PROPOSED CLEANUP STANDARDS 

ENY!.SOI!h?.ENTRt PROTECTlON 
A G EIJC Y 

40 CFR Part 192 

[FRL ld54-el 

Proposed Cleanup Standarrls for 
Inactive Uranium Processing Sites; 
Invitation for Commefii 

AGENCY: U S .  Environmental Protection 
h=;i.ncy. 
ACTIOK: Proposcd clennilp standards. 

SUnWAR'f: The Environmental Pratcdicn 
hgcncy (EP.4) is publishing far commnt 
proposcd environmen:aI s!r?ndards for 
the d renup  of open lands and buildiegs 
contaminaicd with residua! radioactive 
materiais (main!y tailings) froni kactive 
ursnium processing sites. These 
sbndards are being made ir;lmrdia!ely 
effnctivc on Zn i1:triim basis. (See 
1a:erirn S~a;.c!ar2s~published in t5e Final 
Rdes seciion of the Federal Rczister.) 
EPr\ has deveIopcd these standards 
p r suan t  to Section 275(a) of the Atomic 
Energy Act, a s  added by Section 206(a) 
of Pub. I.. 9%M. Title I of Pub. L 9 S c 1  
reqcires th r  Department of Enerzy to 
conduct rcmedial actions for dpsignated 
inactive mmium procpssing sites in 
eccordsnce w i t h  stenciards prozulgated 
by EPA. 

rcquire :!XI remrdial actions luwer the 
coxexitration of radium in 
contarninefed soil bslow specified 
I ~ v c ! F .  J..imits are also proposcd on the 
radon dccriy praduct conceptraticn and 
gamma radiatirJn in cccupied or 
ocsu?iable buildings afiected by 
t.-.ilings. 

Additional background r?a!.?rial is 
given in a Drdt  Environmental Impact 
Sl3tcrnent which ETA is cn!crir;p in the 
Docket sim~!lianeously v d h  this notice. 
In addition to this rcquest fcr written 
cornmen!:!, the Agency wiil stiorliy 
yc;blish for CumrrAilii proposed 
stnndaris for tti.:! disposiil of tiii1i:igs 
from inac!ivc procssing siten. Shortly 
ihereafkr, we wiil m:iounce the tinir 
and place of he i ihgs  at which 
interested persons may prcscni 
comnients on the propostd rlcanup a d  
disposal standards. 
DATE: Comments should he received on 
or M o r e  1iine 2:<, 1 9 ~ ~ .  

sti!mittcd lc Pociirt KIL A-?+ZS. which 
is loca!ril in the E::*..irnr?nicn;nl 

Sccliidi. bent 29I)SJH. 101 ?.I S t rc t .  S.W.. 
n sshington. D.C. ?O.::;i). Sliitrtly. nftnr 
w e  i:ro;los,o f ina l  disric.:al st.~rtdrir ds for 
i;~ctlvc: sites. single copies of the IIraf! 

- --_ 

The proposed cleanup standards 

AnDnESS: CUnin:c>!s s'lo~ld be 

r'ro:Zciion A&::nry. C~ntrill U')ckct 

Epvironn!cn:al Iniplrct Statement may 
t c  obtained by writing to the addi.css 
given below. 
FOR FURTHER INFORMATIOH CONTACT: 
Dr. Stanley Lichirnan. Criteria & 
Shndards Division (ASR-IGO). Olrice of 
Rrdiation Programs. U.S. Environmental 
Prctection Agency. Washiiigton. D.C. 
2046% telephone number 703-557-6:!27. 
SUPPLEMEWARY INFORMATION: 

1. Introduction 
The proposed cleanup standards are 

part of the standards FiPA is developing 
a.t the dircction of Congress for rmieu'inl 
actions to protect pub!ic health. sn!?ty. 
and the cnvirocmcnt from u ran im mill 
tailings fiom inactive processing sites. 
There are two major parts of the 
remedial actions: cleanup and disposal. 
The c!eanup process reduces the 
potential health conscquecces of tailings 
which have been dispersed from their 
original location on a tailings pile. or 
used in construction. Disposal is the 
operation which places the tailings 
themselves in a condition which wil: be 
safe for a long time. The disposal site 
may be at the original location of the 
tailings. or a new ope. 

This notice announces proposal of 
cleclnup standards (Subpart B) for the 
liiactive processing sites covered lir,dt.r 
Title I of Pub. L. 9j-EiC1. and soliciis 
public comment on these standards. 
They zre also being made immedistely 
effective as interim standards for the 
remedial action program authorized by 
Title I, pending completion of the public 
comment and hearing process 
contemplated by Pub. L 95-604. We are 
continuing to develop standards for 
disposal of tailings from inactive 
processing sites (Subpart A), and 
standards for tailings at active sites. We 
expect to proposc disposal standards fur 
inactive processing sites shortly, and to 
solicit public coiilments at that time. 
After they are published. we will huld 
hearings covering the proposed cleanup 
and Liisposal standerds for inactive 
sites. 

under Pub. I- ~S-GO-I to set gene:.ally 
appiicable standards for uranium mill 
tailings. we have examined their 
poten:ial public health and 
environmental impacts. This 
exomination estnblishcd ihe radiclc@ical 
rnd n~nradi01cg;cal cl~aracterjstics of 
tailings which require control. 

Tnilings ilIc hszardous primarily 
because: (11 Drca11:i11g radon and i!s 
decay products ~ s p o s c s  the lurijis to 
alplir; particles; !2) !hc bod:, may bc 
exposod to giimniii rays; (31 rxuiciictive 
m:ltcrinls a i d  r:ori;.irdioac.:ivc toxic 
elements fl-om tailings may Lo 

. 

In ordcr to carry out our responsibility 

swallowed with food and wii!er. The 
radiatio!i hazard from tailings las!s for 
many thousands of ycars, ant1 
nor.radioactivc toxic clnmcnts persist 
indefinitely. The longevity of these 
hazards played a major rolc in 
determining the proposed standards. 
The most cirnmonly uzed unit  of 

exposure to radon decay products is 
working lcvel months (Lt'LM). G m m a  
radiation doses are usually expressed in 
units of rads.? 

.Although the available da!a are 
consistent with many rnodcls, we 
believe that a linear. nonthreshold dose- 
effect relationship is a recsonable model 
for deriving estimates of risk to the 
general public. This model assumes that 
ar.y radiation dose presents some risk to 
humans and that the risk is directly -, 
proportional to the damq,? 
demonstrated a t  higher doses. We 
recognize, however. that the data 
preclude neither a thres!dd fcr some 
types of radiation below which there is 
no damage to people, nor the possibi1i:y 
that low doses may do more danage to 
some people than the linear model 
implies. 

The main danger from b r e s h h g  
radon decay products is induction o i  
lung cancer by alpha radiatior.. Gamma 
rays, while less harmful per rad thnn 
alpha radiation. can also CGGSE canccx, 
teratogenesis. and genetic ciamaze. Oui 
health risk estimates are based or. o x  
review of epidemiological s t u c k  
conducted in the United States and 
other countries of underground miners 
of uranium and other metals who have 
becn exposed to radon decay products, 
and on two reports, "Thi. Effects on 
Population of Exposure to Low Levels of 
Ionizing Rcdia tion" (192) and "h'ealth 
Effects of Alpha Emitting Particles in the 
Respiratory Tract" (1976) by the 
Advisory Committee on the Biologic61 
Efiects of Ionizing radiation of the 
National Academy of Sciences (the BEIR 
Commiitee). Information in the report of 

' A  working level (WL) is any combination of 
rhort-lived radon decay products in one liter of air 
that will rrsrilt in the uliimatc enissior. of alpha 
perticlcs with Y total ene.-Fy of i30 b.l!ion elecrrori 
volts. The wo:king level exprcssc: a concwtratrorr 
of radioactivity in Ihe air. not how much r;rd;ation a 
perscn rcccives. O m  WLhl mcans exposure ti) ? 
WL for 1?0 hours. Ihc number of working I~orirs in a 
month. tiased on a +hour workirg r..ct.k. 

'A  n d  mcrsurcs tho energy ehsorhd per unit 
mass: onc rad is 100 cr):s abscrbad pcr pram A r i d  

b murp fu;idmi-.n:dlly icla!cd to Liologicai dirn;!;c 
than o CS'Lh;. but it is conwnia ni IU sldlt r d m  
decay p d i i c t  exposure in \VL\f's IKC~LSC mcsl  I.! 
the data OD their hetilth rltrrts CIIC?CF i !am s ! x l l r s  
of uranium n1iiii:rs and is sta~trrl in H l M r .  
tlurvevcr. niiiwrs breathe morc 
ysolde brruthc on the average. Allu~.Lr.?r fw this. 
m c  rd;i slroiv [see EPA 52:1/&:114::i, July 19:!)] Ik . l l  
coiitinuorin eqwsurc to 1 WI .  f.?r II .I  axr;r:r pr.r-:1'1 

c o r r ~ s ~ o . ~ u ~  to 27 N 1 . M  in n yv,ar OIW W131 19 

roughly cquivulcnt lo 0.5 iaL! 1.' ~h.- h g .  

thcy w.::l. :han 
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tlic Ur,iIi:d Xalions Sciixtilic Committce 
oil tlw I<j'iccts of Atomic Radiiition 
cctitlvc! "SOilrccs nnd Eficcts of Ionizing 
Kadi.itim" (1977) was ols0 considcrcd. 
L)c!;tils of our risk cs!im:!lvs are 
providcrl in "Incloor Radiolion Exposure 
Duc to Radii:m-226 in Yloridcr Pliosphatc 
Lands" (FPA 520/44&C)13) and in the 
Drafl Environmental Impact Stotcmcnl 

Data from studics of iindrqround 
miners Icad to unccrtain risk estimates 
when cxtrapolatcd to thc general 
pcqulalioii. Nevertlielcss, we bclicve , 
they prsvidc a sufficient basis for public 
health standards. Data from many 
expuscd p:oups are availibte as a basis 
for gamma ray exposure slandards. 
Summaries of our risk es!iinotcs (using 
both the "relative" and "c:Jsolu!e" risk 
models) for exposure to radon decay 
prodixts and to giimna radiation are 
givcii in Table 1. The assumptions of 
these modcls arld the applicability and 
basis for the estiinates are discussed in 
the EiS. 

Generally it is not possible to remove 
all the risk to peuple exposed to 
radiation or any other deqymus  
s3bs:eim. To hc!p us decide how much 
w c  should attempt to reduce the risk, we 
cnrsidorzd thc longevity. efficacy. and 
cos!s or remedial actiun methods for 
wzniuni :ziL tai!iaps as we;: as tlie level 
of risk. WE nlsc, conzidcrcd benefits and 
tokts which aic aot casily qaantificd, 
snsh 3s cqii!iy, and admhistrative 
difficultirs. Final!y. we coasidered the 
overall iniplemmtation costs and 
benefits of n1terr:rstive standards to 
dcterniine t l i ~ s e  which are most 
reasonsblc. 

WA's msndate is to set s?andards 
which apply to m y  site and method of 
control. l t c  iaw Rives other agencies of 
Governinen1 the authxity to decide-how 
these standards will be satisfied at 
particular loca ticcs. Tkereforc. our 
andyscs of technology. costs. risk, and 
other pertinent factors emphasize the 
general charactrristiu of uranium mill 
tnilings and thcir control. 

judgmcnts which lcad US to icsuc these 
particular proposed cleanup standards 
for inactive uranium processing sitcs are 
summarized below. Additional . 
background idormation is containcd in 
thc Draft lhvirunrncnlul Impact 
Statcmcnt which is on file in thc Docket 
rind will bc avuilable for distribution 
shortly. 

(ns). * 

The idormation. reasoning. and 

U A b O o M  

Prcon O! LSI eqmsed uho W d 6 .  

Yur ol life b+L pa? iush ly  '-. 14 23 

d mm umed by L% 
-a*  __-__- 0.5 0.8 

"€scimstsd E t e W  fish ol trml a m  cuaed bj ltm hb 
Wed rite of &lion exposum mw n rvarrgl Pelimr 
(70.7 pars). 

'The petemage for hiQha 01 Lar l l aa l i i  * H I S  
dnqerincfopmm, ..cept loc my hrfl M a .  E x p u s m  
WI lcrr hu, 70.1 pars g+8s N l l s r  l%k% luwovsr. b 
mpectcd eJea ol m . X P J - S  aependt on lhe mcipkm'r 
.peel the Lbn. w the nsk i. not maty p0-a Y, ma 
w e  lims 

DAnotrUr m w w n  of hmn b " m g e  dw ol He tost pa 
mposed prron.' This is w e n  ty W.:$y~ng the Wa num 
k r  in o m  v m a l  wlnn For example. the.eslimaW ReL 

naaw days ol W M per  e.pcud penon 
.lie Rtsh in Pa* A ol Vle Tab* b (O.Ol)S3xl5 ).c%S-H 

11. Cleanup of Open Lands and 
Duildings a 

Uranimum mill tailings from inactive 
sites have been spread by wind, water, 
and pcople to nearby and distant 
locations. Therefore, standards for 
cleanup of tailings must address the 
following situations: 

(1) Tailings have spread different 
distances from different piles. occur at 

. 

'Under rille I of hib. L 8 W .  the Dcpartrnent 
of Encgy m y  designate ar a "proccscing rite" 
eligible for remedial actions: 

'[A) any rile. lncludinp the miIL contalning 
residual radioactive nstet~alc ai which all or 
cubstantidly d l  of UIC uranium war produced for 
rde to m y  Federal agency 

(henun which- 
Is) any other -1 property or lmpruvment 

(I) b h the vicinity of such rite. and 
(ii] b determined by tlic Secretary. in conaultation 

with the (lriuclerr Rcgu!etory Commission, to be 
contaminated with residual radioactive materialr 
de:ired [rum mdl dte." 

ThLrefcre, remedid actiaru m y  be nfedcd for 
Lhc lailings or other residual radloactive materialr 
rlored at an inactive mill. ar well ar for bui1dii:gr or 
Lndr. on M off the original mill rite. which are 
allccted by radioactive materials derived from the 
mill The land porllon of a "dcalgnated procerring 
rite.' 1.e.. all but the luildingr. may consist of two 
portr: nle dispoaal rite. If tlrc tuilings arc to be 
rrmnnently hcpt a1 the rite. and Ihc wmaining 

n d  Wn will use the term 'opcn Imd" for any land 
(rurfacc nnd rubsurface) which u not a dispuml site 
and 18 nu1 covered Ly a Lwilding. Aftcr thc rcniedial 
mcliunr urn cnmplrtud. nII ports 01 Y dcripnatld 
'pMcrrln8 ritn" cxa-pt baildinpr nlusi s l l t d y  
eithcr the rtnndurdr fur disposal or the rtadwdn 
lor oycn lands. 

vorious dcpths in the soil, and urc mixcd 
with various motcriols. Thc standard 
must specify tlir! quantity or 
concentration of tailings which requires 
cleanup. 

(2) Radionuclides lcak into the soil 
undcr the piles. If thesc piles nrc 
removed. the maximum allowable 
residual lave1 of radioactivity in the 
subsoil must be spccified. 

(3) Tailings that have been used RS 
landfill or in building materials. or have 
accumulated around a structure arc 
particularly hazardous. Qilding 
interiors have limited airflow and radon 
decay product concentrations in thcm 
may be many times the outdoor levels. 
Thus. the standard must specify the 
maximum allowable radon decay 
product concentration in buildings. The 
cleanup standard for open land must 
consider the possibility of future 
building on the land. 

Before Pub. L 95-6M I Y B ~  enacted, 
EPA and the predecessors of DOE (the 
Atomic Energy Commission and thc 
Energy Research and Development 
Administration) conducted surveys to 
identify places where tnilings from 
inactive processing sites had bccn me2 
in construction. and to detcrxine the 
extent of contamination of cpcn Isnds. 
Since then, additional measuremenis 
have been made by Federal. Sxto.  and 
local authorities. and arc contincinq es 
part of the program outhorizxl by Title I 
of Pub. L 9-04. 

Proposed Cleanup Standards for Open 
Londs 
The greatest hazard from tailin, 0s on 

open lands is increased Isvels ci  radon 
decay products in bui!dings. Exposure to 
direct gamma radiation and 
contamination of drinking water and 
food may also occur, but generel!y will 
be of less concern 

con cent ratio:^ in a n  existing or future 
building will depcnd on :he radium 
concentration in the soil undcr x 
adjacent to it. However. so many other 
factors affect the indoor radon decay 
product concentration that a useful 
correlation with tlie radium in soil is 
difficult to establish. Undcr some 
condtions, radium concentrations as low 
as 1-5 pCi/gm in natural or 
contaminated soil can producc indoor 
radon decay product concentration 
exceeding 0.01 WL Common natural 
roils have radium conccntrations near 
thc lower end of this rangc. Thcrefore. 
where indoor radon decay product 
concentrations arc oniy sli,:htly 
elevated. radon snurtes ollicr Ihan 
tailings mny often be the cluminnn: 
cauws. oitd rt-moving the tailings mr;y 
do litile ~ o J .  

The radon decay product 
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Naturiil or ct;ntnmiliatcc' soils which 
l tavr  5 ?Ci of r d i u r i  per ginm of soil for 
s p v e r a ~  fcct drwn can elso give 
exposure rritcs fiom p,ilmrno radiation' 
of e h u i  $3 mR/yr. The expos;.ixc riites 
are  proporiionnl tu the crincentralion of 
radium, and dccrcasr as thc ! q e r  cf 
rndium-coctaini.y mn?erid bccomrs 
thinner. cr is co..xed over by other 
materials. Thcrcforc. cleanup standards 
for open l a i d  Inist take accoun! of both 
the level of radium concentration and 
the thickness of the contaz-inated layer. 

Lociiting ci>n!;inicatd soiis wit!i 
concentrations k:? ihan 5 pCi/gm 
would require ex!er:sive surveys and 
lengthy me~si;rcmnent prncedurcs. 
increasingly I t i y  land arcas wou!C: 
seed t~ be striprcd in order to lower h e  
radioactivity n,:,::h be!nw 5 pCi/gm. 
Doiirg this would provide very little gain 
in  health protcction. since such s!igi?!ly 
contaminatcd soils are usually thin 
layers containing little total radium. 
Therefore. in crder to keep san:p!ing 
costs witiin reason, and to avoid having 
to clean !age aleas which contain little 
radioactivity, the proposed stsndard 
requires that for any open land 
contamirded wi:h :ai!ings. the average 
radium concen:xi:on shall not be more 
than 5 p C i / p  aficr c!eanup. The 
contem!!trltion which remains 2ftcr such 
cleanup will have less than 5 iicies the'. 
radon rclcase o l  average soils. I t  could 
also c a u x  a ga.;lr;la radiati.2 r ime of 
less t h m  89 rnillirad per yeer !o a person 
who spends 101? pcrcent of the t ia le  
ouldoors on ti22 sik. These levels of 
iadon emission and gamma radiation 
are within the vcriations t i ) ~ t  occur in 
undisturbed land a.-sas. W e  believe that 
the aclual radon and gamna ray levels 
after cleanup wili r~suallp be much less 
than llie maximum possible unJcr ihesc 
standards . 

For coniaminated rnatmial located 
more than 1 f m t  beneah  :he surface of 
o p m  land, our prcposed standard 
requires clcanup if the average radiicn 
concentration ovrr any 15 cm thickness 
i n  greater thdn 5 pCi/grr?. Practical 
mezsurcnerit instrunicnts cou!d not find 
buried m3lerii;l of this concentration in 
any thinner kger. We expect this 
standard for buried ma!crial wiil moatly 
apply to dcfiiiing thr edges of heed 
tailings deposits, beceuse the radium 
concentration in tailings is usualiy much 
higher than 5 pCi/nm. . Siirveys at inactive processing sitm 
indicate that i t  should cos: little morc to 
implement the proposed cleaiiup 
standard than one permitting residue1 

'The mentgen [RJ i s  a unit menraring t h  
e leclr icd c l i d r x  thnt gnmmo rnyi ,elruse in air. A 
millirocntprn I r d )  ir one t'.ous.indt;i o l e  mrnlpr.n. 
Exposinn boJv L5511e lo 1 mR 31 mmma recliuiiun 

con:sraination lcvcls 2 to 4 iincs hiG!!?r. 
The ~,r~;'o_ccd c.1rant.p stcnd;lrd is J;PA's 
jutfgni::nt r.f t!:e mozt strifigent ui:ifcrrn 
c1c~al;up aoxlitim that may reasufiobly 
be required h r a l l  

!mplement this standnrd wi;: relate the 
concentration of radium in soil to other 
conveniently measured quantities. We 
a!so expect that appropriate samplifig 
t e c h i q w s  will bc established to locate 
and idcn;i:y tniiinps natciia!. to 
determine its coccr:ntr3tion 0: radium. 
arid to veiik c,;np!ia:icc wiih the 
standard. Any such rdcs must insvrc 
that the s!andard is not met by 
dispcrsing :he mntcrial to achieve a 
lower conccntrsticn. 
Proposed Cleanup Standards for indoor 
Kadon Uecup Product Conccntra!ion 

Even normal Icvels of indoor radon 
decay product conccntratioiis are 
harmful. LVe believe that Congrnss 
intended that ~ C O F ~ C  should not have to 
bear an unreasonable increase in this 
risk because of tailinas. 

A standard shocld have the following 
characteristics: 

1. Unambiguous. It should be clear 
whether or not a situation meets the 
standard. 
2 Risk-related. It should linit the 

harm done to peop:e. 
3. Cos!-related. The cost should be 

rel2ted to the amount of injury 
preventrrl. 

accomplish the requirements in a 
reasocable time with the techniques and 
personnel available. 

We considered expressing the cleanup 
standard for indoor radon decay 
products in terms of the 
1. Quantity or concentration cf 

tailings near the building: 
2. Gamma radiation level in the 

buildin:: 
3. Amount by which the indoor radon 

decay product concentration exceeds 
tlie level is wuuld bc i i  no tailings were 
present in or near the building; 

4. Amount by which the indoor radon 
docay product concentration exceeds 
what the overage level in similar 
Duildirigs in the arcas would be if there 
werc no taiiings in the region; 

in the building. 

risk-relc:cJ or ~ost-related Lecause 
there is no known way to deduce the 
indoor radon decny product 
concentration from them. 

there is no known way !O iletcrr1iina 
what thc indoor raZon Zec3y prct1uc.t 
concen!ratisn would be if fio tailings 
wwc wesent in or xx il lruildine 

inactivr mill sites. 
W e  expect that t5c rvlrs dcve1oi;z.d to 

4. Practical. I t  must be possible to 

5. Radon decay product concentration 

Alternna!ives 1 and 2 are not s!rongly 

A1t:rnative 3 is impractical 'uecausp 

producc; A do-w? of npproximekly 1 mr.?d. 

exrept by rcrnoving all the tailings. 
Thus. undcr this allernative. one would 
have to perform the rcmrdiil zctim in 
order to Jctc:rninc if thc bui!ding was 
eligible lor rcniudisl ection. 

Alternative 4 is iTprsc.licn? i i d  
ambiguous bcceuse it  wil: Lc too 
difficul! to establish which bdi!dir.g~ 
that are not affected by biiiingr a te  
"similar" to a Fiven building t5nt is 
affcctd. This is because indoor radon 
concentrations vary signiiicJn!ly with 
building location, design. matciials. and 
pa!tcrns of use. The rcass.zs icr time 
variations are not well und~i-~tooil. 

Alternative 5 is ~mn;lnk~i;.L~!is, 
practical, cost-related, and directly 
related to the total risk tc F ~ o : ~ ! c  jiving 
in the building. W e  have thus chosc:~ to 
base o w  standard on it. 

We believe that the propsscd 
remedial aciion level of 0.J15 111 
(including background) foi occupied or 
occupiable buildings is t ! e  most 
protective level thet car. he justified for 
the Pub. L. 95-604 rerncdiai action 
program. It is about the same as that 
applied 13 homes and schools over tf.8 
last seven years in the Gmnd junct;on 
remedial action pragiam, because tLe 
action level there was 0.21 '.';L above an  
"average" background value taken as 
0.007 W L  Experience in t;ic Grand 
Junction program indicates that it is 
usually technica1;y and finar.cia;ly 
practical to lower conccnh ations greaier 
than 0.017 WL when the hizh working 
levels are d:ie to residual radioactive 
materials from uranium processing sites. 
0.017 VJL is practically indistiiiguishabk 
from our level of 0.015 WL. h some 
situations. a lower. action level miph! be 
justified. However. since studies oi  
normal houses with basements in Gra.:d 
junction, New York State, and New 
Jersey indicate that at  least 30 perceri: 
are above 0.015 1% it would oitcn be 
fruitless to try to reduce lcucls 
significantly below 0.015 \YL it would 
often be fruitless to try to reduce levels 
significantly below 0.015 WL by 
removing tailings. 

Although indoor radon decay product 
levels much higher than 0.015 W L  car7 
occur without the presence of uranium 
mill tailings. these proposcd deanup 
standards are explicitly for icmedia! 
actions at sitcs designatej. ur.der rub. L. 
95-(jC14.~Pub. L 93-604 is dearly di:ec!ed 
at potenlial health problems due to 
tailings, and not to sirni!ar hazards from 
other causes. The proposcd clcnnup 
standard thcrcforc npplics only when 
there is rcasan to believe tbnt !he 

'In parliculdr. Ihc remedial ortion sturldaid 
dlould not nccesqarily bc 1d-n nn nn cppropri 1 1*  
dc,ign gwd lor Indoor radon deer!) p:odwI 
wncciitrntion In new housiq .  
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ellorvablc lcvcl is cxceedcd because of 
uranium miif tailings froin a dcsiznated 
site. If the allowable level is still 
cxcecdcd after all appnrctit tailings have 
been remnvcd or othprwise preventcd 
from affecting the intcrior of the 
bui!diag. thca thc standard does not 
rcquire fur thcr rcacdial nieasures. 
Proposed CIeGnup Standards $or indoor 
Comma RDdiaiion 

The proposed standard for indoor 
radon decay product concentration is 
based on the hazard from breathing air 
containing these products. Tailings also 
emit gamma radiation. howcver, which 
can penetrate the body from the outside. 
We expcct the indoor radon decay 
product conccntration standards will 
usually be met by rcmoving tailings from 
the building. and that this will eliminate 
any indoor gemma radiation problem. 
For some buildings. however. 
engineering problems may make it 
impractical to lower the indoor radon 
decay product concentration by 
completely removing tailings. Alternate 
methods, such as air cleaning. improving 
ventilation. or applying sealante to the 
walls and floors are available. If these 
are used, standards will be needed to 
limit g m n a  radiation exposure of the 
occupants. 

It will cften be possible to meet the 
radon decay yoduct standards without 
removing the tailings. Removal is the 
remedial mcthod we wish 13 encourage, 
however, because it is a permaaent 
solution. To do this we  have chosen a 
proposed action level for gamma 
radiation (0.02 m R / h  above 
background) which will be hard to 
meet without removing tailings when 
these are the cause. On the other hand, 
reducing the standard much below 0.02 
mR/hr would virtually e!iminatc 
flexibility in remedial methods. and 
provide only a small additional health 
benefit to thcse few individuals who 
might be affected. Assuming the 
occupants of the building to be in It 75 
perccnt of the time, the proposcd 
cleanup standard would allow gamma 
radiation doses from the tailings of 
about 130 nirad per year. This is about 
twice the average annual outdoor 
background dose from gamma rays in 
the western United States. 
Proposed Clmncp Standard for 
Radialion Hazards Not Associoled Wilh 
Radium-226 

Each gram of natural uranium 
contains 330.00 pCi of U-2336 and 15.000 
PCi of u-235. Bemuse it oppcars in 

‘Indoor badground lcvclr of yJmms radinlion 
are much enrtcr lo dctcrmllre and lcri trrrt.hlc than 
Ccnsiirt.mCm of bJr.LpounJ itiduo: rurlon drcuy 
prurlu~l cunwntrntion. 

relntivcly small proportion, uranium-235 
and its &cay prodiicts usually may bc 
ignored in evaluating the hazards of 
urlrnium tailings. Thc dominant hazard 
from most tailings is the dccay products 
of uranium-238. cspccially radium-20 
and its decay products. This is the 
reason the proposcd cleanup standards 
specify a limit on thc radium-226. 

a standard bascd on radium920 
depends on the extent to which radium 
has bcen separated from other 
radioactive substances. such as thorium, 
uranium-235, and their decay products. 
during ore processing. The Department 
of Energy has determined. for example. 
that at least one of the processing sites 
covered under PL 95-604 (Canonsburg. 
Pa.) has tailings containing higher than 
usual proportions of uranium435 decay 
products. Radium-226 concentrations in 
the residual material may not be on 
adequate measure of the radiation 
hazard in this rase. 

The environmental pathways and 
biological effects of some of the thorium 
and uranium-235 decay products are not 
a s  well known as for radium-226. Thus, 
we are not in a position to set a separate 
standard for them, nor to say in all cases 
how effective cleanup standards based 
on radium-226 will be controlling 
uranium-235, thoiium. and their dccay 
products. However. adequate protection 
would be provided if, after cleanup. the 
total risk from all uranium and thorium 
isotopes and their decay products posed 
no greater risk than the proposed 
cleanup standards allow for radium-228 
and its dccay products. The degrce to 
which any particulilr site would need to 
be cleaned up in order to meet this 
condition w i l l  have to be determined 
following detailed studies of its tailings, 
and further evaluation of the hazard 
pathways. 
In. Implementation 

standards for uranium mill tailings from 
inactive p:ocessing sites be 
imp!emen!ed by the Secretary of Energy. 
The Secretary or a designee will select 
and perform remedial actions for 
designated processing sites in 
accordance with thc standards, with the 
full participation of any Slate which 
shares the cost. Sclcctiori and 
pcrformance of the renacdial actions will 
be with the concurrmcc of the Nuclear 
Regulatory Commission and in 
consultation, as appropriate. with 
alfectcd Iiidiaii tribes and the SecrcBtary 
of the Interior. Thc costs of the rcniedinl 
actions will be bonir by the Frdrral 
Govrmnicnt snd tlic Statcs 3 s  
prcsciibcd by law. 

The amount of protection provided by 

Pub. L. 95-604 requires that FSA’s 

l’he Deportment of Energy will need 
to make a radiation survey of open 
lands and buildings in arcas bcficved to 
have tailings and determine whether or 
not tailings are causing the standards 10 
be exceedcd. After remedial actions are 
taken, they must verily compliance with 
the standards. In order to do this. DOE. 
working wiih NRC and the participating 
State, will need to develop rndiologicai 
survey. sampling. and measurement 
procedures to determine necessary and 
prtlctical cleanup actions. and to certify 
the results of the cleanup. 

These procedures are an  importan1 
part of n a h i g  the standards effcctive. 
In view of this, we considered providing 
more details of the implementation a s  
part of our rulemaking. We chose not to 
do so in ordcr to give more flexibility to 
the implementers. We belicve this is 
warranted becausc of widely varying 
and incompletely known conditions 
among and within the various 
processing sites. However, the following 
clarification of our intentions should 
help to avoid unproductive use of 
resources. This could result if the 
standards were interpreted so s!rictly 
that demonstrating compliance would be 
unreasonably burdensome. 

The purpose of our standards is to 
protcct pirblic health and the 
environment. We desigwd them !o be 
edequately protective using search end 
verification procedures whose cost and 
technical requirements are reasonable. 
For example, since we intend t i i ~  
cleanup standards for buildings to . 
protect people. measurerncnts in such 
locations as crawl spaces and funace  
moms are inappropriate. Remrdiol 
action decisions should be based on 
radiation levels in the parts of buildings 
where people spend substantial 
amounts of time. The standards for 
cleanup of land surfacas are designed to 
limit the exposures of people to gamma 
radiation, and to limit the levcl of radon 
decay products in buildings which might 
later be built on the land. In most . 
circumstances. no significant harm 
would be caused by not cleaning up a 
few square feet of open land 
contaminated by tailings. Similarly. it 
would be unreasonable to require proof 
that all the tailings had bcen found 
below the surface of opcn lands. As in 
all applications of our proposed clcanup 
standards, search and vcrfication 
proccdurcs which provide a reasonable 
assurance of compliancc with the 
standards will be adcqriilte. We are 
confidcnt thnt DOE and NIX. in 
consultation with EPA und thc Statcs. 
will adopt inlplcmcntiition procedures 
Consistcrit with our s t m d d s .  
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IS CPptiOIkS 

We believe that our piuposed 
stnnd;irds arc the strictest thut arc 
juitific*d for general applicatiiin at a!l the 
ilr3c:iv.e uranium processing sites 
covered by Pub. L. QSfii. However. 
pror.iding greeter protcction may be 
masonable at speciCc sites. Therefore. 
we urge the implementers to lower the 
rcsidunl risk as far below the required 
level as is reasonably achievable. 

In t1:c decadcs since tailings at 
inactive oilcs were deposited, weather 
and ~ w p l c  have created a wide range of 
p r o l k a s  nccdifig remediation. There 
p a y  hc exceptional circumstar.ceo for 
which the s:andards are urireasonably 
strict. such as when some clearly 
undesirable heal21 or environmental 
side-effects would be caused by meeting 
then. For example. whcn tailings arc no1 
accessible to the equipment needed for 
their removal. or ivhere workers migh: 
be endengered in trying to remove t!!em. 
applica!ion of the standards should be 
reconsidtred. Similarly, disturbing 
scarce desert vegetation and soils may 
not be justified where the stacdards are 
only s1igh:ly exceeded. 
. We d c  not consider cost a reason for 

noncompliaice unless the cost to 
comply is very high or !he benefit is very 
small. For example. it may not make 
sense to spend a grea! deal of money to 
clean cp an  infrequently occilpied 
building where the standaids are only 
slightly exceeded. 

In order to allow for reasonable 
implementation of Pub. L. 95-604 in all 
of the varied circumstanccs. we are 
proposing criteria which the 
implementers may use to determine 
whether pcrticular circunistances are 
exccptional. In such exceptional cases, 
DOE m3y select and perfaim remedial 
actions which come as close to meeting 
the standards a s  is reasonab!e. In the 
selection of s x h  rcmedin! actions. DOE 
shall ask any property owners and 
occupants for thcir comments, the 
concurrence of NHC shall be required. 
and DOE shall inforni EPA. 

Notc.-The costs and benefits of these 
rtandards are discussed in thc Draft 
Environnicnlal Impact Statement. However. 
neither our issuance of ir,terim cleanup 
~tnndards nor the remainder of our program 
to set remedial action standards for Pub. L 
9.S-604 require preparation of an economic 
analysis under Exerulivc Order 12044. We 
expect the costa of the rcmedl3l action 
program in ony calendar year lo be less thnn 
thc St00 niillion ailcric!n EPA has establishcd 
(44 FR 30088-309t)8. May 3,1979) for 
requiring an econoniic analysis. 

,L 

Admitiis:rolor. 

The Administrator of the 
Envirorinientul Protcctinn P.gcr.cy 
hereby proposcr to add a Part 192 to 
Title 40 of thc Code of Federal 
Repiations as follows: 

PART t92-ENViRONMENTAL 
PROTECTl(l% STANDARDS FOR 
URkNIUh: !:.:ILL TA!LI:JGS 
Subpart A-iAe$ervedl 
SCbFort B-Environnenta! Standards lor 
C!ea.ntrp of Opt-n Lar:;s cAd Buildings 
Contamintted !-ith Rcs;d:r3! Gndimctivc 
Materials from inactive Urenium Processing 
Sites 

&c. 
192.10 Applicability. 
192.11 Deiinitions. 
392.12 Standards. 
192.13 Effective date. 

Subpart C-Exceptions 
19220 Criteria for exceptions. 
192.21 Remcdial actions for exceptional 

Table A-[Rcsen~d] 
Table B 

(Authority. Scction 275 of t!!e A!omic 
Energy Act of 1954. (42 U.S.C. 2022). as 
amended by the Uranium Mill Tai!ings 
Radiation Control Act of 1978. Pub. L. 95- 
601.1 

Subpart A-[Reservedl 

Subpart 6-EnvironmentaI Standards 
for Cleanup of Open Lands and 
Buildings Ccntaminated with Rcsidud 
Radioactive Materiais from Inactive 
Uranium Prccessing Sites 

5 192.10 Applicability. 

and buildings which are part of any 
processing site dcsignated by the 
Secretary of Energy under Pub. L. 95- 
604. Scction 102. Section 101 of Pub. L 
95-601, states that "processing site" 
means- 

(a) Any site. includinp the mill, 
containing rss idud  radioactive 
materials at  which i l l  or substantially 
all of the uranium was producrd for sale 
to any Federal agency prior to ]nr.uary 1. 
1971 under a contracl with any Federal 
agency, except in the case of a site at or 
near Slick Hock. Colorado. unless- 

(1) Such site was owncd or coii!rolled 
as of )anua;y 1.19iO.  or is thercaiter 
owncd or controllcd. by any Fcdcral 
agency. or 

Regulatory) Commission or its 
prcdcccssor al:cn:ry widcr thc Atonilc 
Energy Act of 193.1 or!>y ;1 State as  
permittcd imdrr section 274 of such Ac:) 

circumstances. 

This subpart applies to open lands 

(2) A license (issucd by the (Fiuclcar 

for the production i I t  such S I I V  (1: , i ; , ,  
uranium or thorium rrrJdoct t l ~  n L t  . I  
fron, Ores is in ef!ci:t 
or is issucd or rriicvsrd rftcr s i t  1 1  
and 

(b) Any other real property cr 
h p i  overncnt thereon which-. 

(I) 1; ir. thc vicjni!y of s x h  s::~. a:,] 
(2) Is determined by the Sc:rctal;; I 

consultation with the Commission. 11) lt,. 

contaminated with residual raaio;lc:,i, 
materials derived from such site. 

JJntii::y 1. 118.. 

Any ownership or con:roIpf an arc;] I ) . ,  
a Federal agency which is acquired 
pursuant to a coopcrative under this 1 1 : ; :  

shiil! not bc treated iis ownership or 
control by such agency for pcrpcscs 01 

paragraph ia)( l)  of this section. A 
license for the production of any 
uranium product from residual 
radioactive materials sh:iil not be 
treated as a license frrr production fro!!) 
ores within the neanir!:: of ~aragraph 
(a)(+?) of this section if suc5 prodxt iw 15 

in accordance with section lOS('0). 

3 192.1 1 Definitions. 

subpart, all terms shall have !he same 
meaning as defined in Title I of t.he 
Uranium Mill Tailings Radiation Con!rol 
Act of 1978. 

performed under Section 108 of the 
Uranium Mill Tailings Radiation Contwl 
Act of 1978. 

(c) Open land means any surface or 
subsurface land which is not a disposal 
site and is no: covered by a hilding. 

(d) Il'orking Level [IVL] means any 
combination of short-!ived radon decay 
products in one liter of air that will 
result in the ultimate emission of alpha 
particles with a total energy of 130 
billion electron volts. 

(e) Dcse eyuivalen! nieans absorbcd 
dose multiplied by appropriate factors !O 
account for differences in biological 
effcctiveness due to the type and energy 
of the radiation and other factors. The 
unit of dose equivalent is the "rem." 

(fi Curie [Ci) means the amount of 
radioactive material which produces 37 
billion nuclear transformations per 
second. One picocurie (pCi)=10-i2 Ci. 
p 192.12 Standards. 

Remedial actions shall be conducted 
SO as to provide reasonable assurance 
that- 

(a) the average concentration of 
radium-226 attributable to residiial 
radioactive material from any 
designated processing site in any 5 cni 
thickness o l  soils or othcr ma:crials on 
open land ~ i t i i i n  I foot of h c  surf,ice. o r  
in any 15 cm thickness below 1 fmt. 
sliiill not cxcccd 5 pCi/gm. 

occiipicd or occupi;ii~lc building sh;ill 

( a )  Unless otherwise indicated in 112% 

(b] Rerr?ediof a c t i z  mezrs sction 

(1)) The lcvcls of r;idioactivitv in an). 
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not cjccccd cither of the vnlucs specificd 
in Table L? becausc of residual 
radioactive mo tcrials from any 
dcsignolcd proccssing site. 

(c) Tl;c comulutivr! 1ifctirr.c radiation 
dose equivalent to any orqan of the 
body of a maximally exposed individual 
mrulting from the prcsencc of residual 
radioactive materials or byproduct 
materials sh;dl not exceed thc maximum 
dose equivalent which could occur from 
mdium-22G and i t s  decay products under 
paragraphs [ a )  and (b) of this section. 
0 19213 Effective dale. 

The standards of ths subpart shall be 
effective 60 days aftcr promulgation of 
ibis rule. 

Subpart C4xcept ions  
f 19220 Critertr for exceptions. 

Exceptions to the standards may be 
justifiable under any of the following 
circumstances: 

(a] Pub!ic health or safety would be 
unavoidablr endangered in attempting 
to meet one or more of the requirements 
of Subpart A or Subpart B of this part. 

protection would be better served by not 
satisfying cleanup requirenients for open 
land. 0 19212(a] or the corresponding 
part of 5 193.12(c). To justify an 
exception to these requirements there 
should bc a clearly unfavorable 
imbalance between the environmental 
harm and the environmental and health 
benefits which would result from 
implementing the standard. The 
likelihood and  extent of current and 
future human presence at  the site may 
be considered in evalua ling these 
benefits. 

(c) "le estimated costs of remcdial 
actions to comply wi!h the clcaniip 
requirements for buildings. 9 1%?.12(b) or 
the corresponding part of 5 192.12(c), are 
unreasonably high relative to the 
benefits. Factors which may be 
considered in this judgment include the 
period of occupancy. the radiation levels 
in the most frcquently occupied areas, 
and the residual useful lifetime of the 
building. This criterion can only be used 
when the values in Table B are only 
alightly exceeded. 

(d) There is no known remedial action 
to meet one or more of the requirements 
of Subpart A or Subpart B of this part 
Destruction and condemnation of 
buildings arc not considered remedial 
actions for this purpose. 

4 192.21 Remcdlal actions for exceptional 
clrcumstancca 

of Pub. L 95-14 requires 
the Sccrelary of Faeqy to select ond 
perform rcnrcdid actions with the 
concurrenu. of the Nucltcrr Regulatory 

@) The goal of environmental 

Section 

Commission and the full particip;ition of 
eny State which pays part of thc cost, 
and in consultalion. us uppropriatc. with 
affcctcd Jndion tribcs and the Sccrctary 
of the Intcrior. Under exceptional 
circumstances satisfying one or more of 
the conditions 1922qa). (b). (c), and (d). 
the Department of Energy may sclccl 
m d  prrform remedial actions. according 
to the procedurcs of Sec. 100. which 
comc a5 close to inceting the standard to 
tshich the exception applies as is 
reasonable under the exceptional 
circumstances. In doing so, the 
Department of Energy shall inform any 
private owners and occupants of 
affected properties ar.d request their 
comments on thc selccted reniedial 
actions. The Department of Energy shall 
provide any such comments to the 
parties involvcd in implementing Sec. 
108 of Pub. L 95-604. The Department of 
Energy shall also inform the 
Environmental Protection Agency of 
remedial actions for exceptional 
circumstances under subpart C of this 
rule. 
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TABLE 51-3. ACCEPTABLE SURFACE CONTAMINATION LEVELS 

(SOURCE: U.S. Nuclear  Regulatory Commission, D iv i s ion  of  Fuel  Cycle and 
M a t e r i a l  S a f e t y .  1976. Attachment A [ t o  RG 1-86]: G u i d e l i n e s  f o r  decon- 

t amina t ion  of f a c i l i t i e s  and equipment p r i o r  t o  release f o r  u n r e s t r i c t e d  use  
o r  t e r m i n a t i o n  of l i c e n s e s  f o r  by-product,  s o u r c e ,  o r  spec ia l  n u c l e a r  

m a t e r i a l .  Washington, D . C .  6 p . )  

Removable s e l f  Wucl ldtr a .Average b, ,f HaxlmRn J 

U-Mt ,  U-235, U-238, and 5,000 dpn a/100 cm' 15,000 
assoclated decay products 

Tranruranlcs, Ra-226, Ra-228, 100 dpm/100 cmz 300 
fh-230, Th-228, Pa-231, 

Th -n t ,  Th-232. Sr-90 1.000 dpm/100 cm2 3,000 
Ra-223, Ra-224, U-232, 1-126, 

Beta-garma n l t t e r r  (nucl Ides 5.000 dprn By/lOO cm' 15,000 
w l th  decay modes other than 
alpha emission o r  spontaneous 
f i ss ion )  except SR-90 and 
other noted above. 

AC-227, 1-125, 1-129 

1-131, 1-133 

dpm a/100 cm' 1,000 

dpm/lOO cm' 20 

dpm a/100 cm' 

dpm/l 00 cm' 

dpm/100 cm' 200 dpm/lOO cm' 

dpm 6y/100 cm' 1.000 dpm ey/lOO cm' 

4 
P 
I 
P 
.b 

a Where a u r f a c e  con tamina t ion  by b o t h  a lpha -  and beta-gamma-emitting n u c l i d e s  e x i s t s ,  t h e  l i m i t s  e s t a b l i s h e d  f o r  
a l p b -  and beta-gamma-emitting n u c l i d e s  should  a p p l y  independent ly .  

bAa uaod i n  t h l a  t a b l e .  dpm ( d i r t i n t e g r a t i o o a  p e r  miaute)  mcans t h e  r a t e  of emisrioa by r a d i o a c t i v e  mter ia l  as 
determined  by c o r r e c t i n g  the count. p e r  minute  obeerved  by a n  a p p r o p r i a t e  d e t e c t o r  for background, e f f i c i e n c y ,  
and geometr ic  f a c t o r s  a r r o c i a t e d  w i t h  t h e  ino t rumen ta t ion .  

For CbjeCtE of less 
t han  a u r f a c e  area, t h e  ave rage  should  b e  d e r i v e d  f o r  each NCh o b j e c t .  

C H u a u r e a e n t a  of a v e r a g e  contaminant  mhould n o t  be averaged over  more than  1 square meter. 

dTbe r x l a r n  con tamina t ion  l e v e l  a p p l i e s  to a n  n r u  of no t  more t han  100 cm*. 
eThe amouat of r m o v e b l e  r a d i o a c t i v e  aa te r i r l  p e r  100 em' of s u r f a c e  arm should  b e  de te rmined  by v i p i n a  t h a t  

area w i t h  d r y  f i l t e r  or r o f t  a b r o r b e n t  paper.  a p p l y i n g  moderate p r e s s u r e .  and asrearing t h e  amount or r ad io -  
a c t i v e  mter la l  on  t h e  wipe w i t h  an  a p p r o p r i a t e  ins t rument  of known e f f i c i e n c y .  
on  objec t .  of leaa a u r f a c e  area is determined ,  t h e  p e r t i n e n t  l e v e l s  should  b e  reduced p r o p o r t i o n a l l y  nnd t h e  
e n t i r e  area rhould  b e  wiped. 

f The a v e r a g e  and u r i o u n  t a d i n t i o n  Ievcla a r r o c i a t e d  wi th  a u r f a c e  con tamina t ion  r e s u l t i n g  from beta-gamma 
emitterm should  no t  exceed 0.2 mrad/hr a t  1 CI and 1.0 mrad/hr a t  1 cm, r e s p e c t i v e l y ,  mcssured through n o t  
m r e  t han  7 mllligrame per  equnre c e n t i m e t e r  of t o t a l  abso rbe r .  

, 

When r e m v a b b e  contaminat ion  
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5.2. POTENTIAL TOXICITIES AND BIOACCUMULATION 
OF SELECTED NONRADIOLOGICAL CONTAMINANTS 

5.2.1. Discussion of the Behavior of Copper, 
Manganese, Nickel and Vanadium 
in Soils, Plants, and Animalsl' 

COPPER 

Copper, another essential element, is sorbed or bound more strongly to sail colloids than 
many other cations (Baker 1974). It forms complexes and chelate linkages with lignoproteins and 
other humate compounds (Reuther and Labanauskas 1966). Apparently, soluble complexing agents in 
the soil solution contribute significantly to the mobility of .copper in soils (Nielsen 1976). 
Copper complexes in the soil are more stable than those of lead, iron, nickel, manganese, 
cobalt, zinc, and magnesium (Baker 1974). and are held most securely at a pH range of 7.0 to 8.0 
(Redther and Labanauskas 1966). 
sulfides (Ermolenko 1966). 
from 2:l to 1OO:l (Baker 1974). 
period o f  many years in acid soil areas where copper residues from Bordeaux fungicides or copper 
sulfate fertilizers have accumulated (Baker 1974). 

Chronic copper poisoning of animals can occur from contamination o f  feed or pastures. 
Sheep appear to be the most susceptible of all livestock to copper poisoning. 
sulfate given daily to cows produced no adverse effects (Ferguson 1943). 

The water-soluble sulfates are more mobile than the insoluble 

Copper toxicity on agricultural soils usually occurs after a 
The ratio of total copper in the soil to available copper ranges 

U p  to 2 g copper 

HANGAN E SE 

Manganese is an essential element and is relatively less toxic than a number of ot.her 
trace elements. 
Connecticut, and Hawaii (Shenan 1957). Toxic concentrations, although rarely observed, usual 1) 
occur in acidic or poorly aerated soils, which favor the formation of the avzilable divalent 
form over the unavailable higher oxides (Leeper 1947; Piper 1931; Bradfield et al. 1934; Adams 
a;ld Pearson 1967). 

The normal manganese concentrations found in body tissues and fluids are characteristic o f  
particular organs, with little variation among species or with age. 
higher in tissues rich in mitochondria and is associated with the presence o f  melanins. 
concentrations are usually greater within the mitochondria than in other cell components (Underwood 
1971). 

the long-term effects of exposure to relatively low-level environmental concentrations. 
have tolerated up to 1000 ppm without adverse effects (Gallup and Norris 1938). 
have had dietary intakes as high as 1000-2000 ppm with no apparent i l l  effects. 
feed intake and decreased body weight gains have been observed in calves on a bdsal ration 
supplemented with 2460 and 4920 ppm manganese sulfate (Cunningham et al. 1966). 

Excessive concentrations of manganese have been found in some soils in Kentucky, 

Manganese tend; to be 
Manganese 

Manganese poisoning in animals has been noted for many years, but little is known about 
Hens 

Growing rats 
However, lower 

NICKEL 

(Lisk 1972). 
to reduce the toxicity of nickel to plants (Lisk 1972). 
has been observed on some serpentine soils (Berry and Wallace 1974). 
to animals when ingested (Natl. Res. Counc. 1975). 
extremely toxic to man when inhaled or absorbed through the skin (Lisk 1972; Sullivan 1969~). 

Nickel seems to be fixed and less available in soils with pH's above 7.0 o r  below 6.5 
Nickel interferes wi'th the uptake of iron, and sufficient levels of iron appear 

Naturally occurring nickel toxicity 
Nickel is not highly toxic 

Nickel carbonyl [Ni(CO),) is considered 



VANADIUM 

Allaway (1968) and Zoller et al. (1973) do not consider vanadium to be a serious hazard to 
plant o r  animal life at the present time. Plants (with the exception of a few accumulators) 
retain vanadium in their roots (tops seldom contain > 1 ppm) and therefore provide a fairly 
effective barrier to the food chain (Berry and Wallace 1974; Allaway 1968; Bhura and Tandon 
1971). Animals tend to concentrate vanadium in their bones, which leaves their meat relatively 
free of vanadium, thus reducing the transport of vanadium to carnivores and man (Allaway 1968). 

The mechanism of vanadium toxicity is poorly understood. The element, especially its 

Rabbits inhaling vanadium trioxide fumes intermittently over a period of 9 to 12 months 

pentavalent compounds, inhibits the synthesis of many of the important amino acids and lipids. 

developed chronic bronchitis, pulmonary emphysema. and fibrosis (Roschin 1967). Likewise, 5% 
vanadium pentoxide in the drinking water of laboratory animals caused marked anorexia and death 
within 10 weeks (Clarke and Clarke 1967). 

3 

Vanadium may have indirect effects on plants and animals. For example, vanadium may have 
I a catalytic effect on the oxidation of atmospheric sulfur dioxide to sulfur trioxide (Zoller 

This enhanced conversion of sulfur dioxide to sulfuric acid or sulfates may be undesirable in 
et al. 1973). Sulfur trioxide may then dissolve in water to form sulfuric acid or sulfates. 

that sulfuric acid and sulfate aerosols MY have greater adverse effects than sulfur dioxide 
(Anon. 1976). 

- 

See Table 1 f o r  t h e  c o n c e n t r a t i o n s  of Cu, Mn, N i  and V which 
have been found t o  have t o x i c  e f f e c t s  i n  some t e r r e s t r i a l  p l a n t s .  

Reference 

1. Dvorak, A. J . ,  ed.  1978. Impacts  of c o a l - f i r e d  power p l a n t s  on 
f i s h ,  w i l d l i f e ,  and t h e i r  h a b i t a t s .  U.S. Dept. of The I n t e r i o r ,  
F i s h  and W i l d l i f e  Service, B i o l o g i c a l  S e r v i c e s  Program, FWS/OBS- 
78/29, Ann Arbor, M I .  261  p .  



TABLE 52-1. CONCENTRATIONS OF CU, MN, NI AND V WHICH HAVE BEEN FOUND TO HAVE TOXIC EFFECTS IN 
SOME TERRESTRIAL PLANTS 

f l s s u e  
concentra- E f f e c t s  and 

Species Element source Source concent ra t ion  P lan t  p a r t  Age t i o n  (ppa) c o m n t s  References 

COPPER 
Orange F i e l d  
Clover S o i l  
t i t rus  Very sandy s o i l  
Spinach. g l a d i o l u s  s o i l  

Ledvrs 
40 ppm easi.ly..extractable 
,150 ppm t o t a l  Cu 
98-130 ppm exchangeable Cu 

4-7 months 23 

0.73-1.23 
1.32-2.90 
1.04-1.27 

1 7  
,160 

3600 
400-500 

1000 

1000 
173-999 
49-150 
5150 
2580 

m-3ot1 
60 
79 

290-350 

196 

Toxlc 
Oc le te r lous  
I f  soil pH $5. t o x i c  
I f  Sol1 pH 4.5-4.7. 

T O X I C  
T O X I C  
Toxic 
T O X I C  
Toxic 
Oecreased growth 

t o x l c  

.Reuther and Smith (1954) 
Purves (1968) 
Reuther and Smith (1953) 
Drouinesu and Hazoyer (1953) 

Gopalakrlrhnan (1960) 
Gopalakrlshnan (1960) 
Struckmeyer e t  d l .  ( f969)  
Struckmeycr e t  a l .  (1969) 
P i  per  ( 1942) 

Cops 1s k r i  S hndn ( 1960) Sand 
Sand 
Sand 
N u t r l e n t  s o l u t i o n  
K u t r i e n t  s o l u t i o n  
N u t r i e n t  s o l u t i o n  

Leaves 
Leaves 
Leaves 
Tops 
Roots 

M i l l e t  
M i l l e t  
H l l l e t  
Tobacco 
lobacco 
Bar ley 

MNGANCSE 
O a t s  
Lcrpedeza 
Valrr ic ia oranqc 
A l f a l f a  
Oarley 
Soybem 
Soybwn 
Cotton 
Cotton 

Seedling staqe 
Vegetat ive stage 
Flowering stage 
5 weeks 
5 weeks 

0.32 ppm 
0.32 ppm 
0.5 ppm 

F ie ld .  pots 
F i e l d  
F i e l d  
Ac id  s o i l  i n  pots 
N u t r i e n t  s o l u t i o n  
N u l r  icti t so 1u t iorr 
Nu t r i c i i  t s o l u t i o n  
N u t r i e n t  s o l u t i o n  
N u t r i e n t  s o l u t i o n  

Straw 
TOPS 
Leaves 

Tops 

Roo 1.5 
Tops 
Roots 

LeJVCS 

Ilarves t 

4 - 7  inonths 

T O X I C  
Toxic 
Toxic 
T O X I C  
Toxic 
l o x  I c 
T O X I C  
Decreased y l c l d  
Decreased y l e l d  

Coppenet (1959) 4 
h, 
I 
w 

Morr is  (1949) 
Rcuther e t  31 .  (1949) 
Toy (1964) 
Loew and Sawa (1907-1903) 
Soiiwrs Soiwrs dnd &id )hive > l r i w i ~  (1917) I I ' J V )  

Foy e t  a l .  (1969) 
Fuy e t  51 .  (19b9) 

r50 ppm exchangeable Mn 

30 d<tyS 
30 days 

NICKCL 
Oa t s  
Oats 
Sunflower 

Sunflower, corn  

03 t s  
Bar ley 

VANAOIUM 
A l f a l f a  
SOybedfl. f l a x ,  Peas 

Toxic 
Decreased y i e l d  
50% decrease i n  , 

501 decrease I n  

Toxic 
Oe i~ th  

pho tusyn. 

photosyn. 

Anderson e t  i11. (1973) 
Halstead e t  a l .  (1969) 
Dazzaz e t  51. (1974a) 

16-159 ppm ainended 
501 1 
N u t r i e n t  s o l u t i o n  

so11 0.3-3.25 fn s o i l  SolUt ion 
500 ppm 

Tops 
Gra i n 
Excised leaves 

Tops 

leaves 

t a r l s o n  e t  a l .  (1975) N u t r i e n t  s o l u t l o n  

N u t r i e n t  s o l u t i o n  
N u t r i e n t  s o l u t i o n  

Hunter and Vergnano (1953) 
Wolf( (1913) 

5 PPm 
8 PPm 

500 ppm 
2.5-5.0 ppm 

40 days 

Oecreased growth Jha (1969) 
Toxic Marl ngton (1  950 Sand 

N u t r i e n t  s o l u t l o n  
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T A B L E  52-2. T O X I C I T Y  OF S E L E C T E D  NONRADIOLOGICAL CONTAMINANTS 
P R E S E N T  A T  THE DOE-NIGARA F A L L S  STORAGE S ITE 

_- 

Toxici ty  t o  S p e c i f i c  P l a n t r  Tox ic i ty  t o  h n s i  and AngiO8pOrm8 Relat ive Toxici ty  (b) 
Elemant Comment8 Plan t e - h i m a l e  (ppm unlero opecif  l ed )  

cu2+ 

2+ c o  

N i z +  

V f  C r  

m2+ 

P' 

AuIII 

Aev 
. B  

c1" 
hvI I 

Horn 

Lethal  t o  g r a m  algae;  highly 
tox ic  t o  inve r t eb ra t e s ;  # o m  
p l a n t s  and fungi  adapted 

Some fungi adapted; moderately 
t o x i c  t o  maannals 

Some p l a n t s  6 fungi  adapted; 
moderately t o x i c  t o  111aimml0; 
probably carcinogenic 

Probably carcinogenic  

Hoderately t o x i c  to u r u l o ;  
eome planto adapted 

Moderately t o x i c  to a11 organ- 
iSlu 

Soma fungi  are adapted t o  high 
concentrat ions;  highly t o x i c  t o  
m a m m a l s  as AeH ; carcinogenic 3 
S l i g h t l y  tox ic  to manmalr 

Highly t o x i c  as C12 

Soom fungi  adapted 

Exceaoive no I n h i b i t 8  reduc- 
t i o n  of aulphate  

ti-n 

n-n 

ti-H 

H-n 

t-n 

H-H 

L-L 

A-n 

L-L 

L-n 

10 og/kg in 8 11 c u l t u r e  reduced roy- 
bean yield;( i f  exceeo range f o r  oat. in 
oolut ion c u l t u r e  10 5.00-10.0d1) 

Oate ( 5 0 ) ;  (C) P1an t t f fn  general  ( 3 0 ) ;  (el 
forage p l a n t s  (300) 
Winter wheat (1,000-1,500) ;(') Excers 
range f o r  c i t r u s  oeedlingo is 25 i n  
s o l u t i o n  eu l tu ree (1 )  

CI 
h, 
I m 

Soybean (3) sodiua a r a e n i t e  i n  
bar ley (approx. 5.0);(d) A l f a l f a  and ba 
exceee range is 3.4-9.5 so lub le  in s o i l  ?BY 

Sens i t i ve  crops show t o x i c  effect .  from 
0.5-0.75 mg/l i n  i r r i g a t i o n  v a t c r ; ( i )  
A l f a l f a  (toxic)(c) 

A l f a l f a  (250) Soybeans (2.5) (1 1 
Clover ( 5 )  ; Soybean (10-20) 



TABLE 52-2. (Continued) 

Toxicl ty  to  rwU 1 rnd A n ' i ~ r p . r u ( ~ )  Ualativo Tox ic i ty  (b) Toxic i ty  t o  Spoc i f i c  Plant?  
Illomat C a c n t r  Plan tr-AniP.10 (ppm u n l a r r  8 p o c i f i r d )  

V" ~ o r a t o l y  toxic to 811 organ- tl-L Exceer range f o r  c i t r u r  crop8 ir 10 a 
cr lc ium vanadat? fddod to randy ro i l ,  i r u  

. bean (2.5-5.0); A l f a l f a  (500 

k2+ S l i g h t l y  toxic t o  u a a l r  
~ 1 %  ~ o r a t a l y  t o x i c  t o  m a m a 1 8  n-L 
CrH Probably carcinogenic  P-H . 

?.*+ S l i g h t l y  toxic to orgenieme 

b2+ A few fung i  adapted to high 
concen t r a t ions  

rome p l a n t s  6 fungi  adapted 
Ze2+ S l i g h t l y  t o x i c  to map~pale, L-n 

Oats (25);") Reduced y i e l d  i n  eoybeane by 
0.5 m 

Phytotoxic  to tobecco p l a n t s  

1 i n  water and 10 mgfkg in s o i l  cul-  

(k) 
t u r e  4 
E f f e c t s  i n  soybeans (2.5) (j 1 

2r4+ S l i g h t l y  t o x i c  t o  mammal0 

L-L 

(1) 
Excess range i n  c l t r u r  crops 10 >5.50 i n  
1:s soi1:vater  extrect; w . C 1  i n  d r y  8011 

E f f e c t i v e l y  excluded by plant. (1) 

- 
See following page f o r  footnotes. 
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TABLE 52-2. (Continued) 
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TABLE 52-3. COMPARISON OF METAL CONCENTRATIONS I N  SOILS/ 
SEDIMENTS OF THE NIAGARA FALLS STORAGE SITE 
SOILS NEAR A LEAD SMELTER AND ALONG ROADSIDES 

Locat ion  
Concent ra t ions  (p g / g  ) 
Pb cu 

Niagara F a l l s  S t o r a g e  S i t e  

R-10 Residue Area S o i l  3-650 

New Naval Waste Area S o i l  4-740 

Sediments  
C e n t r a l  Drainage Di tch  0.1-50 

West D i t c h  0.1-1 

Crooked Creek Watershed ( S o i l  a t  Horizon)  ( a >  

8.4 km from smelter 6376 

0.8 km from smelter 898 

2 1  km from smelter 25 

50-3000 

3-50 

20-1000 

5-20 

98 

23 

7 

(b)  Ro ads  i d e  s 

Be l tv i l l e ,  pd (US1) 

8 m from r o a d ,  s o i l  

32 m from r o a d ,  s o i l  

522 

164 

10 (2-200) 20 (2-100) Background Level ( s o i l )  ( c )  

Jackson ,  D.  R . ,  and Watson, A. P. 1977, D i s r u p t i o n  of 
n u t r i e n t  p o o l s  and t r a n s p o r t  o f  heavy metals i n  a 
f o r e s t e d  watershed near  a l e a d  smelter. 3 .  Environ. 
Qual. 6 ( 4 )  :331-338. 

U.S. Environmental  P r o t e c t i o n  Agency. 1977. A i r  q u a l i t y  
c r i t e r i a  f o r  l e a d .  O f f i c e  of Research and Development, 
EPA-600/8-77-017, Washington, DC. Var ious  paging. 

B r a u n s t e i n ,  H. M . ,  E .  D. Copenhaver, and H.  A. P f u d e r e r ,  
eds .  1977. Environmental ,  h e a l t h ,  and c o n t r o l  a s p e c t s  
of c o a l  convers ion:  An i n f o r m a t i o n  overview. Vol .  2., 
Oak Ridge N a t i o n a l  Labora tory ,  ORNL/EIS-95, Oak Ridge, TN. 
Var ious  paging.  
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TABLE 52-4. COMPARISON OF DOSE EQUIVALENT RATES (REN) FOR 
COMMON ACTIVITIES IN THE UNITED  STATES(^) -9 

-- 

Ac t iv i t y Organ Dose 

Use of luminous dial gonads 1-3 mrems/yr 
watches 

Television viewing body 0.15 mrems/hr 

Chest x-rays legs 10 mrems/x-ray 

G I  tract G I  tract 500 mrems/x-ray 

Annual consumption body 24 mrems/yr 

Cosmic radiation body 1,000-2 , 000 f t-2 8-31 
mrems/yr 

8,000-10,000 ft-74-107 
mrems /yr 

(a) Source: National Research Council. 1980. The effects on 
population of exposure to low levels of ionizing radiation. 
Committee on the Biological Effects of Ionizing Radiation. 
National Academy of Sciences, Washington, D.C. 
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5.3. EXPLANATION AND SOLUTION OF RADIOLOGICAL DOSE ASSESSMENT MODEL 

A MODEL TO PREDICT THE ENVIRONMENTAL 
IMPACT OF THE RELEASE OF RADIONUCLIDES" 

INTRODUCnON 

The purpose of this section is to provide the  reader with the methodology used to es- 
timate human radiation dose from the  environmental interactions with a specific radionuclide 
from a known source. The methoaology is presented here since the model used is a result of 
recent BCL efforts, and is therefore not available in the literature. The methodology is also 
presented here in order to allow scrutiny of the  assumptions, parameters, and approach. 

Conceptualization 

Radionuclides released to the  environment become involved in a variety of environmen- 
tal (physical) and ecological (food chain) processes which may transport them via major 
ecosystem components (air, soil, water, microorganisms, plants, and animals) to man. Analysis 
of the environmental pathways leading to man provides estimates of radionuclide in halation 
and ingestion rates (transfer coefficients) by a real or hypothetical person or persons living in, 
or assumed to live in, the  contaminated ecosystem. These estimates of radionuclide input rates 
to man provide a basis for calculating potential radiation doses and dose commitments to 
critical organs of man. The resulting dose estimates then serve as a basis for evaluating the 
hazard to man due to the environmental releases of the radionuciides. 

Details of the environmental pathways analysis will vary with respect to the  characteristics 
of: (a) t h e  radionuclide releases, (b) the  environment contaminated by the releases, and (c) the 
dietary habits of the  real or hypothetical person or population living in or assumed to live in 
the  contaminated environment. The major environmental transport pathways for a typical 
terrestrial ecosystem include (1) dispersion in air and water, (2) exchange between air and soil 
or vegetation by deposition and resuspension, (3) exchange between soil and water by ero- 
sion, leaching, adsorption and precipitation, (4) uptake from soil by plants, animals, and man 
( the latter two are usually by accidental ingestion of soil particles), (5 )  inhalation by animals 
and man, (6) ingestion of food and water by animals and man, and (7) redistribution within 
plants, animals, and man. 

* Pages 53-1 through 53-30, Appendix B revised and reproduced from: Reinhart, 
C. G., ed. 1978. Preliminary environmental implications of alternatives 
for decommissioning and future use of the Western New York Nuclear Services 
Center. Battelle Columbus Laboratories, BMI-X698, Columbus, Ohio. 
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In an ideal study, a series of models would be used to identify the most important 
radionuclides and other factors affecting the  calculation of potential radiation doses to man. 
The simplest model in the series is based o n  conservative assumptions concerning the  general 
behavior of radionuclides in the  biosphere and is used to calculate the maximum possible con- 
tribution of each radionuclide to the internal radiation dose. Those radionuclides whose com- 
bined contributions add u p  to an insignificant dose {i.e., <1 rem infinite dose) are eliminated 
from further consideration. Those remaining are evaluated on  the basis of a generalized 
transport model which is more realistic than the first-step model, but still contains conser- 
vative assumptions concerning transport processes and makes use of parameter values that 
tend to overestimate the potential radiation dose from each radionuclide. This process of 
elimination is repeated until only the most important radionuclides remain. These remaining 
radionuclides are  then treated in the most detailed and realistic ecotogical model, based on 
the  best information available concerning the transport of specific radionuclides, in particular 
transport pathways leading to man. The advantage of this approach is that the  number of 
radionuclides to be  considered at each step decreases as the complexity of the model in- 
creases. This allows both the data-collection and the data-interpretation programs to concen- 
trate more and more o n  the  most important aspects of radionuclide redistribution and 
transport to man. The model described here is intermediate in complexity but is probably the 
most complex model for which sufficient data are  available at the NFS site. 

Radionuclides released to the environment are dispersed and redistributed by the 
physical and biological transport processes which are involved in the cycling of minerals and 
the flow of organic matter within ecosystems. Physical processes include atmospheric disper- 
sion, resuspension, deposition, soil-water interactions, and hydrological dispersion. Biologicai 
processes include foliar deposition, root uptake, ingestion, translocation (within an organism), 
and elimination. Most of these processes can be simulated by systems of ordinary differential 
equations in order to arrive at models to estimate the  potential transport of radionuclides from 
sources of environmental releases, through the environment, to man. Releases may be to the 
air (atmospheric releases) or water (aquatic releases) and the  radionuclides can make their way 
to man by relatively direct pathways (inhaling contaminated air and drinking contaminated 
water) or by more indirect pathways (ingestion of contaminated food or accidental ingestion 
of contaminated soil). The physical transport processes are  required to simulate the con- 
tamination level in air, soil, surface water, and groundwater while the biological transport 
processes are used to simulate the levels in vegetation, meat, milk, fish, and the critical organs 
of man. Figure 8-5 is a diagram which illustrates the principal components and pathways in- 
volved in the transport of radionuclides to man. 

An atmospheric release can occur as a continuous release over a relatively long period of 
time (routine release), as an instantaneous release (accidental release), or a combination. The 
air concentration has two components resulting from (1) direct dispersion of the  release and 
(2) resuspension of particles previously deposited o n  the  soil surface. A continuous release has 
a long-term effect o n  both components while an instantaneous release only affects t he  long- 
term air concentration through resuspension. 
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The deposition rate o n  soil is usually estimated as the product of a deposition velocity 
(cmlday) and the concentration in the  air (pCi/cm’) to yield a rate that has dimensions of 
pCi/cm’/day. Deposition velocities are  functions of meteorological factors, and the 
aerodynamic properties of particles and the  soil surface. Resuspension from soil has been 
commonly represented as a ratio of air concentration (p~i /cm’)  to  soil concentration 
(pCi/cm2) based on  experimental measurements of air and soil concentrations in a particular 
area. The values are extremely variable with respect to time and environmental factors, such as 
wind speed and  direction, rainfall, and disturbances affecting aerodynamic properties of soi I 
surfaces. Other  factors affecting this ratio a re  the  aerodynamic properties of the  particles and 
their susceptibility to saltation and resuspension. There is some evidence that the  ratio tends to 
decrease with time after initial contamination of soil. 

Radionuclides deposited on soils can undergo a number of physical and chemical changes 
which affect their solubility and mobility within soil. For the most part, the downward mobility 
in soils is d u e  to solution transport even though there  is some evidence that small particles can 
be transported downward in the soil. The lateral movement can be  relatively fast, especially in 
arid regions. However, this is mostly d u e  to resuspension and saltation by wind and to erosion 
by overland runoff. The amount dissolved or suspended in runoff water and available to sur- 
face water and groundwater is relatively small for most radionuclides. 

Vegetation may be contaminated externally by deposition of airborne or resuspended 
materials, or internally by root uptake from soil (or from water, in the case of aquatic plants), 
or by both processes simultaneously. Externally deposited material may be removed from 
plant surfaces by weathering, i.e., the mechanical action of wind and rain, and it may be 
diluted by plant growth. Internally deposited material may also be diluted by growth but not 
by weathering. Processes which remove biomass from vegetation (e.g., grazing, cropping, root 
decay, dehiscence of above-ground parts, etc.) also remove radionuclides. I f  they exceed 
growth rates, these processes may reduce the total content of radionuclides in the  vegetation 
compartment of an ecosystem. Different plant species may vary widely with respect to their  
ability to retain externally deposited radionuclides or to assimilate them from foliar deposits or 
soil, and  translocation within the plant may result in large differences regarding concen- 
trations in different plant organs. 

The  most important animals involved in the  transport of radionuclides to man are meat 
animals, dairy cows, and fish. Deer may also be important in the NFS area. The major meat 
animals in the U.S. are beef cattle, pigs, sheep, and chickens. Meat animals and dairy cows can 
inhale contaminated air and ingest contaminated vegetation, water, and soil. Dairy cows and 
practically all meat animals in the U.S. are either herbivores by nature or by feeding methods 
(usually grain fed). Data are available o n  the  uptake and accumulation of many radionuclides 
in dairy cows but comparable data on  other animals are scarce. However, the rates per unit 
body weight and fractions for beef cattle are probably not too different from the  values for 
dairy cows (within a factor of 2). Although ingestion and inhalation rates for the  other animals 
are  significantly different from dairy cows, the  important factor in the mathematical equations 
for radionuclide transport is the  ratio of these rates to the weight of meat produced in the 
animal. The ratio is about a factor of 3 lower for pigs, a factor of 2 lower for chickens, and a fac- 
tor of 3 higher for sheep. Thus, all meat animals can be combined into a single component of 
the model with the probable error not exceeding a factor of 3. 

The food habits and, therefore, the  potential pathways by which freshwater fish receive 
radionuclides are much more complicated. However, the concentration in aquatic organisms 
tends to correlate with the concentration in water and this correlation allows us to combine 
the complicated pathways into a single pathway from the water. 
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GENERALIZED DIFFERENTIAL EQUATIONS FOR 
RADIONUCLIDE TRANSPORT 

The internal radiation dose to an organ of man is dependent  upon (1) the amount of the 
radionuclide present in the  organ, (2) the  time during which the radionuclide is present, and 
(3) several factors characteristic of the  particular radionuclide and the particular organ, in- 
cluding the  type and energy of the  radiation, the  preferred location of the radionuclide within 
the organ, and the  radiation sensitivity of this preferred location. These factors determine the  
term for t he  internal dose rate per unit radionuclide which appears in the equation for dose 
calculations. This equation is: 

where 

D is the  internal radiation 

D= .f"R 0 y dt , 

dose to the organism, rems 
y is the  amount of radionuclide present, iCi 
R is the  dose rate per unit radionuclide, rems/pCi/day 
t is time, days 
tl is the duration of exposure, days. 

The amount of radionuclide present in the  organ can be determined, as a function of 
time, from a mathematical model which describes the  transport of the radionuclide from its 
source, through the physical and biological pathways, to the  organ. Usually, the transport of 
radionuclides through a food chain can be described by a mathematical model consisting of a 
system of first-order, ordinary differential equations. This type of model is a logical extension 
of the model for radionuclide-decay chains and is used by the ICRP' to estimate maximum 
permissible concentrations of radionuclides in air and water. It has also been used for more 
general descriptions of ecosystems by Patten2, Olson3, and Martin'. 

. 

General Equation 

The general equation for this model is based o n  the  following assumptions: (1) the func- 
tional components or compartments of ecosystems are large enough that the  average 
radionuclide or stable-element content of the compartment can be described by continuous 
mathematics, (2) the  radionuclide and/or stable element flowing into a compartment is com- 
pletely mixed with that already present in the  compartment, and (3) the rate of radionuclide or 
stable-element transfer from o n e  compartment to another is given by the product of the 
transfer coefficient and the amount of radionuclide or stable element in the transmitting com- 
partment. Upon equating the rate of change of the  amount of radionuclide or stable element 
within a compartment to the rates of transfer to and from the  compartment, o n e  arrives at the  
following system of equations: 
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where 

y, is the amount of the  radionuclide in the i th  compartment, pCi 
yn is the amount of the  radionuclide in the n* compartment, pCi 
A,, is the transfer-rate coefficient, day'' 
A,, is the elimination-rate coefficient, day'' 
N is the total number of compartments in the  system. 

Usually the A" and A, values can be treated as constants or as cyclical functions of time, 
and this simplifies Equation 12) to a system of linear differential equations. 

There are many arguments for and against this approach to the problem. The arguments 
in favor of nonlinear-transfer equations, partial-differential equations, and statistical methods 
depend on interpretations of experimental data, but usually the amount of accuracy of data 
available will not be  great enough to support such arguments. Furthermore, in a preliminary 
model designed to simulate radionuclide transport through several kinds of ecosystems, it is 
neither practical to assemble enough experimental data to warrant the added mathematical 
sophistication nor worthwhile to consider the smali variations that would result. 

Derivation of Differential Equations 

Each equation of the system of differential equations given by Equation (2) can be derived 
in different ways. The most direct method of derivation is possible if (1) the stable-element 
content of each compartment of the  ecosystem is known, (2) all the intercompartmental flow 
rates of the stable element are known, and (3) it can be  assumed that the biological behavior of 
each radionuclide is identical to that of the corresponding stable element. An example of this 
method is given by Bloom5 for a model to simulate the  transport of tritium through a tropical 
rain forest. A material balance for the element is given by 

where 

Ci 

AR 
Fin 

Fni  

is the total element content, both stable and radioactive, of the ith 
compartment, g element 
is the radioactive-decay-rate coefficient, day-' 
is the  total element flow rate, both stable and radioactive, from 
the  nth to ith compartment, g element/day 
is the  total element flow rate from the ith to nth compartment, 
g elementlday 

F m y n  
N 

is the radionuclide flow rate into the ith compartment from 
'Ic. n*t all other compartments, Ci/day 

yl - 1 F, + A R  is the radionuclide loss rate from the ith compartment to (ll:t: ) all other compartments plus the loss rate d u e  to 
radioactive decay, pCi/day 

dy, is the rate of change of the radionuclide content of the ith 
dt  compartment, pCi/day. 
- 
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Upon comparing Equation (3) with Equation (2) it can be  seen that 

hin = - for n # i, and A" = - z F, + A R  cn 
F, l N  - 

Cl n=l 
n r i  

The A,, are constants if the  stable-element flow rates and the stable-element contents are 
constants. This means that the flow rate of the  stable element into the  compartment must 
equal the loss rate of the stable element from the compartment in order to keep the  element 
content constant. Therefore, when the A, are  constants, 

1 F,= ZFnl . 
N N 

n=1 I F 1  
n#i MI 

This, of course, implies an ecological steady-state condition in which the  biomass of the 
various ecosystem compartments and the  concentrations of various elements in each compart- 
ment are more or less constant during the  time interval considered. Such conditions would 
prevail, for example, in a climax community where the annual community photosynthesis and 
community respiration are approximately equal and the biomass of plant and animal pop- 
ulations are more or less constant. Seasonal or other cyclic fluctuations of these or other 
parameters could be considered in the  model, if necessary, by treating the transfer coefficients 
as cyclical functions of time. While this would provide a more accurate model of dynamic 
equilibrium, the necessary data a re  usually lacking. 

Effect of Growth on Equilibrium 

The kind of steady-state equilibrium described above would not occur if the  biomass and 
element content of one  or more ecosystem compartments were to change radically during the 
time interval considered, and such changes are a normal consequence of growth. It is 
therefore necessary to consider the  effects of growth with respect to most agricultural crops, 
especially the nonplantation species, secondary vegetation, and growing animal populations. 
In fact, any ecosystem in which one  or more compartments and their stable-element contents 
are  increasing or decreasing during the time interval considered will not exhibit the  kind of 
steady-state equilibrium that is characteristic of climax communities. There is, however, 
another form of steady-state condition which occurs when the total stable-element content of 
a compartment can change but remains a constant fraction of the weight of that compartment. 
In this case, the flow rate of the element into the compartment must equal the sum of the loss 
rates plus the rate of increase of element content due  to growth of the  compartment. This 
form of steady state was used in NAS-NRC Publication 9856 and the following equation is a 
generalization of that derivation: 

where 

he, is the biological-elimination-rate coefficient of the iIh compartment, day-' 
dC, 
dt 

f I" 

- is the increase of total element content due  to the growth of the ith compart- 
ment, g elementiday 
is the fraction of the input of the element to the i r h  Compartment which comes 
from the nrh compartment (dimensionless) 
is a factor which converts activity units to mass units, g/pCi 

z f," = 1 

6 
N 

n=l  
n w  
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Upon comparing Equations (4) and (2) it can be seen that the A values are 

If  6y, is much smaller than Ci (and it usually i s ) ,  Equations (3) and (4) can be compared to show 
N 

Furthermore, if the  organism is not growing 
N N 

C Fd =Cfinh& = AelCl 
n=1 Wl 
n#i n#i 

. 

DETERMINATION OF TRANSFER COEFFICIENTS 

O n e  of the principal objectives of ecological studies for radiological-safety evaluation is to 
determine the  transfer coefficients for use in Equation (2). These can be determined by either 
direct or indirect methods. 

Direct Measurements 

Direct measurements of transfer rates can be made by means of tracer experiments. Plants 
or animals may be  placed in an environment containing the desired tracer (or the tracer may 
be added to a particular ecosystem compartment). Then measurements are made to deter- 
mine the rate of tracer buildup while the organism is in the contaminated environment] or the 
rate of decline after the organism is removed to a noncontaminated environment. Mammals, 
for example, could b e  maintained on a contaminated diet until the concentration in t h e  
animal reaches a convenient level; then a noncontaminated diet could be substituted. Plants 
might be grown first in a contaminated nutrient medium and then transferred to a noncon- 
taminated one. Fish could be transferred from tanks containing a constant level of tracer to 
tanks containing no  tracer and so on. Determination of transfer coefficients for environmental 
media such as soil or water is more complicated, but the same general principles will apply. 

The rise and decline of the  content of the tracer in the compartment (organism or en- 
vironmental medium) is plotted as a function of time, and the declining portion of the curve 
should fit an equation of the form 

yi = ywexp(-hiit) 

where y~ is the maximum content of the tracer in the  ith compartment. For this declining por- 
tion of the curve, a plot of In (yi) versus t should yield a straight line whose slope is -hii and is 
given by 

ln[yl(tt)] - In[y,(tI)l -All = I 

t 2  - tl  
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where yi(t) is the y value of the point o n  the straight line corresponding to time t. I f  the  
radioactive-decay-rate coefficient, AR, i s  small compared with the biological-elimination-rate 
coefficient, A&, A" = As. 

The rising portion of the  curve is usually more difficult to analyze. However, if the tracer 
in the contributor compartment is kept at a known, constant concentration, the rising concen- 
tration of the tracer in the receiver compartment should fit an equation of the form 

yi = K[1 - exp(-hd)] , 

or a plot of yi versus 1 - exp(-Aiit) should yield a straight line with slope K. The Aii value is the 
one obtained from Equaiion (5 ) ,  and the  hi, value can be derived from the value of K by 

where y, is the constant tracer content in the nth (contributor) compartment, and Am is the 
transfer coefficient that describes the  transfer rate of the tracer from the nth to the ith 
(receiver) compartment. If the  uptake experiment is conducted for a sufficient length of time, 
y ~ i  will approach K. 

If the  transfer coefficients are  not constants, the  suggested plots will show consistent 
deviations from straight lines. However, if the deviations are not too great, an average straight 
line will be  a satisfactory representation of the data. Otherwise, a more sophisticated analysis 
will be necessary to determine the functional form of the transfer coefficients. 

indirect Methods 

Indirect methods of determining transfer coefficients are usually based on measurements 
or estimates of stable-element flow rates from o n e  compartment to another and on  the  
assumption that the ecological behavior of a radionuctide is essentially the same as that of the 
corresponding stable element. In the  discussion following Equation (3), it was shown that 

c 

l N  l N  
C, n-1 XiWi n=l 

n#i n#i 

Fnl + An , hii- 2 Fa + AR =- 

where X, and XI are the  concentrations of element, both stable and radioactive, in the nth and 
ith compartments in g e lemenvg compartment, and W, and Wi are the weights of nth and ith 
Compartments in g. 

If XI and Wi are constant, the  ith compartment is in equilibrium with its environment. 

This relationship could be applied to an adult herbivore, for example, by determining the 
amount of each type of food ingested daily, the concentration of the element in each food, 
and the fraction of ingested element that is assimilated. Then, 
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where tin is the ingestion rate of a given food in g/day, and a, is the fraction of ingested ele- 
ment, both stable and radioactive, assimilated in the ith compartment (dimensionless). Then, 

If the  herbivore is an adult and is not growing, it can be assumed to be in equilibrium with its 
environment and 

N N 

Z F, = ai Z t a X n  
I F 1  n=l 
n#i n f i  

. 

Therefore, 

n#i 

I f  the elimination rate from Compartment i can be measured, then 
N c F, = ElXl 

n=1 
nfi 

and 

where E, is the elimination rate from the  ith compartment in g/day. As shown in the discussion 
following Equation (4), the elimination rate is related to t h e  biological-elimination-rate coef- 
ficient and is 

Ei E,X, = 1 F, = heiC, = AelXtW,, or Ael = - . 
n= 1 w, 
N 

n#i 

If the  equilibrium condition exists, the  Am values may be determined from hel (or El) as shown 
in the discussion following Equation (4), i.e., 

Fin fmheiXiWi f inXtE i  Am=-= =- 
XnWn XnWn XnWn ' 

Some of the above expressions for transfer coefficients are valid whether the organism is 
growing or not. Estimates of A, based o n  measurements of ingestion rates are valid whether or 
not the organism is in equilibrium with its diet; however, estimates of hi, based on  
measurements of elimination rates require the equilibrium assumption. A similar argument 
should be applied to estimates of Aii based on  measurements of elimination rates. If the 
organism grows in such a way that the concentration of element (XI) remains constant, Equa- 
tion (4) is applicable and the above expressions can be modified if the  growth rate is known. 
Thus, to determine A" from ingestion-rate data when Equation (4) is applicable, the expression 
applied is 

nrti 

where dW,/dt is the growth rate of the  organism in g/day. Similarly, to determine the Ann values 
from excretion-rate data when Equation (4) applies, the expression applied is , 
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MEWODS FOR SOLVING DIFFERENTIAL fX?UATlONS 

The methods for solving ordinary differential equations can usually be  grouped under 
four categories: analytical, semianalytical, finite-difference, or analog-computer methods. 
Analytical or closed-form solutions to Equation (2) are limited to the cases where the system is 
linear (i.e., the  A, values are constants o r  functions of t only) or is of some very special form 
which can be reduced to a linear system by a simple transformation. Also, thete  may be a prac- 
tical limit o n  the size of the system, the  limit being usually on the order of five to ten 
equations. Finite-difference methods have n o  theoretical limitations as to t h e  type or size of 
system that can be solved, but the  expense and time involved in solving equations- requiring 
small time steps can be limiting. Semianalytical so lu tmx fall between analyticai and finite- 
difference solutions in their relative merits. Their limitations as to size and linearity are slightly 
greater than finite-difference solutions, but they are much less limited than analytical 
solutions. Their chief advantage over finite-difference techniques is increased speed of 
soh tion. 

The preceding three methods are  applicable to either a hand solution or a digital- 
computer solution. A distinct alternative to these methods is an analog-computer solution. 
Solutions on an analog computer resemble analytical solutions but d o  not have the  linearity 
restrictions or the same size restrictions as analytical solutions. Also, the wiring diagram re- 
quired for operation is almost identical to the elemental flow diagram for the ecosystem. 
However, the size of the system of equations which can be solved is limited by the  size of the 
computer, and the accuracy of the  solution is limited by the number and accuracy of the  elec- 
tronic components that must be used. Another limitation is that problems must be  scaled in 
order  to keep the electrical current and potentials within the limits of the analog computer. 
Further information on  analog computers and analog-computer solutions can be found in 
Johnson.’ 

Analytical Solutions 

Analytical solutions to linear, ordinary differential equations are usually obtained by 
either t he  “integrating factor” method or by use of the Laplace transform methods. It can be 
shown that an integrating factor for Equation (2) if all Ail are constants is exp(h.t) so that 

_t N a - [yi eXp(Aiit) ] = exp(hd) I: hky, dt  I F 1  
i = 1, 2, . . . N . 

n+i 

For many ecosystem problems, the major flows of elements and radionuclides can be treated 
as if they were unidirectional. In Equation (2) this corresponds to setting the A,, = 0 for n > i .  If 
A, = 0 for n >i, the  solution for each yl is readily obtained in a sequential manner. As an exam- 
ple, consider the system: 



y2(0) = 0 

d - [ y ~ e x p ( A ~ ~ t ) ]  = 0 dt 

yl = exp(-AIlt) 
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If t he  Ain # 0 for n> i, the  solution to  Equation (2) by the integrating-factor method 
becomes much more  difficult. An alternative method when the A, are constants involves the 
use of the  Laplace transform. The Laplace transform is defined by 

L { y(t)i = y(s) = Jay(t)  exp(-st) dt . 

A useful property of the transform is 

L 121 = sjqs) - y(0) . 

This property converts Equation (2) into a system of algebraic equations given by 
N 

(5 + A c ) ~  - I: h i n n  = yi(O), 
n=l 
n f i  

i  = 1,2, . , . N . 

The algebraic solution of Equation (7) can be expressed in the  form 

, i = 1,2, .  . . N; " 1  yi= Z A n  - 
no1 rrpt S +  b m  

(7) 

where A,, is a function of s and yn(0) and b, is a constant. For those cases where Ain = O  for n > i, 
b m  = Am,,,. The inverse transform of T; gives y as a function of time. The inverse for the  system 
given by Equation (8) for the  case in which no  two b m  are equal is 

The Laplace transform method applied to the  preceding example gives 
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Another feature of the Laplace transform method makes it particularly attractive for 
radiation-dose calculations. This is the final-value theorem (e.gD Cardner and Barnes’) from 
which the following expression can be derived: 

Y = I - 0  lim y(s) (10) 

where Y =Jr y dt. Equation (10) is only true for those cases where y is analytic (the derivative of 
y with respect to s exists) wherever the real part of s (s is a complex number having both a real 
and an imaginary part) is  greater than zero. For cases where Equation (10) is not valid, Y will not 
have a finite value but these cases are not usually of interest. 

The infinite-time radiation dose is  an upper limit to the actual lifetime dose. For “Standard 
Man”, the infinite-time dose is given by 

Dx= R &! dt= RY = R  lim I 4  y(s) , 

where 

D, i s  the infinite-time dose to Standard Man, rems 
R is the dose rate per unit of the radionuclide deposited in the critical organ of Stan- 

dard Man, rem/pCi/day. 

Using Equation (lo), the values of Yi can be easily determined from Equation (8) as 

In the example problem, the Y values for the two compartments are 

1 A21 
YI =- and Y2 = - . 

Air A22A I I 

The direct integration of y2 gives 
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Therefore, if Compartment 2 represented man and compartment 1 represented his environ- 
ment, an approximate calcutation of his infinite-time dose due  to a unit amount of radio- 
nuclide introduced into his environment would be  

Because infinite-time doses can be easily calculated by the Laplace transform method, this 
method can be used in a preliminary analysis of the ecosystem even if a finite-difference or 
semianalytical procedure will eventually be used. The preliminary analysis will screen all of the 
radionuclides that might be introduced into an ecosystem and can be  used to eliminate those 
that will contribute only an insignificant infinite-time dose. Also, for each significant 
radionuclide, the relative hazard of each ecological pathway leading to man can be judged. 
Since the dose to man for each radionuclide is approximately proportional to the Y value of 
that radionuclide for man, those pathways that contribute only a negligible fraction of Y can 
be combined into simpler, more approximate pathways and need not be considered in detail. 
However, those pathways that contribute significantly to Y must be considered in detail and, in 
fact, may require more detail than was used in the initial calculations for Y. The Laplace 
transform method can show quantitatively the contribution of each pathway to Y without t h e  
need for actually solving the  system of differential equations. 

Finite-Difference and Semianalytical Methods 

There are many finite-difference techniques that can be used to solve Equation (12). In all 
of these techniques, the  derivative is approximated by differences in the y values. Two fre- 
quently used techniques are  the  Runge-Kutta-Gill method (e.g., Ralston and Wilf9) and the 
modified Hamming'" method. in the Runge-Kutta-Gill method, the  value of y, at a new time is 
found from the value of y, at the  present time by the following sequence of steps: 

Set Pi(0) = 0 for i = 1, 2, . . . N 

Set k = 1 

Set i = 1 

yi(t + at) = yi(t) + a k & [ j l ( t )  - &pi(t)] 
pi(t + At) = pi(t) + 3ak[?(t)  - pkpi(t)] - ykfi(t) 
Repeat Steps (4) and ( 5 )  for i = 2,3,. . . N 

Repeat Steps (3) through (6) for K = 2,3, and 4 

Repeat Steps (2) through (7) for a new time, 

P, is an auxiliary variable, 
i ( t )  is dy/dt 
At is the time ste 
at is 0.5,1-(0.5)"! 1 + (0.5)"2, and 116 for k = 1,2,3, and 4 
fit is 2,1,1, and 2 for k = 7, 2,3, and 4 
yk is 0.5, 1-(0.5)1'2, 1+(0.5)*.*, and 0.5 for K = 1, 2, 3, and 4. 
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Since the Runge-Kutta-Gill method requires saving only a few intermediate values during 
a calculation step, it does not require much computer storage when used on a digital com- 
puter. However, it requires four evaluations of the derivative for each time step, and this can 
lead to an excessive amount of computer time. The modified Hamming method requires only 
two evaluations of the derivative for each time step to achieve the same accuracy, but the re- 
quired computer storage may be twice that required for the Runge-Kuna-Gill method. The 
modified Hamming method proceeds in the  following steps: 

Set i = 1, 

PiIt+W = yi(V3At) + [4At/3] [2$(t) - fi(t-At) + 2ii(t-2Jt) 
Mi(t+At) = [172/127] [Qi(t) - Pi(t)] + P,(t+At), 
Qi(t+At) = [1/8) [9yi(t) - yi(t-2At) + 3At(Mi(t+At) - 2;i(t) - ii(t-Jt))] 

yi(t+At) = Ql(t+At) - [9/121] [Qi(t+At) Pi(t+At)] 
Repeat Steps (2) through (5) for i = 1,2,3, . . . N 

Repeat Steps (I)  through (6) fo r  a new time, 

where P, Mi, and Q are auxiliary variables. 

The modified Hamming method requires a starting method, usually the Runge-Kutta-Gill 
methods, to calculate the first four time steps. The remaining points are  then calculated by the 
modified Hamming method. 

In contrast to finite-difference methods in which the  derivative is approximated, 
semianalytical methods rely upon an approximation to the  solution. A very useful 
semianalytical method is the  matrix exponential technique as given by Ball and Adams.” Equa- 
tion (12) can b e  represented in matrix form as 

where 

? is a column vector of the  yi variables 
A is the  matrix of all the  hin and hii values. 

If the  A’s are constants, the solution to Equation (13) in matrix notation i s  

7 (t) = exp(A t)v (0) . (14) 

The solution to Equation (13) can also be written in incremental form as 

(t+At) = exp(AAt)y (t) . (15) 

Ordinarily, the reduction of Equation (14) or Equation (15) to explicit expressions for each 
y, can be  very difficult. However, the  Taylor series expansion of the  matrix exponential func- 
tion is analogous to the scalar exponential function, so that 

(.iA)2 exp( AAt) = I + A& + - i... 
2 
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a: 
where I is the identity matrix. If At is small enough, t h e  series converges very fast and only a 
few terms are  needed in Equation (16). Once  the matrix exponential function has been com- 
puted, it need not be computed again unless the At value is changed, and the solution for any 
time can be calculated in a stepwise fashion from Equation (15). Since only a simple matrix 
multiplication is required, the solution proceeds very rapidly. 

As an  example of the matrix exponential method, the preceding example problem can be  
written in matrix form as 

The formal solution is 

and the incremental form is 

The series expansion for the Matrix exponential function is  

Therefore, the expressions for y can be written as 

1 - AiiAt + . . . 
hilt + . . . 

0 

1 - h22At + . . . 
Although it would not actually b e  d o n e  during the  computation, the above expressions can be 
written as 

and 

y2(t + At) = ( h A t  + . . .)yl(t) + (1 - A22.lt + . . . ) ~ 2 ( t )  . 
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Some modification of the basic method is required when the A, are not constants; this is 
given by Ball and Adams." For systems in which the Ah are constants, the method is virtually 
exact, while for other cases, the accuracy tends to be better than most finite-difference tech- 
niques. The major disadvantage of the  matrix exponential method, when applied to a digital 
computer, is the relatively large amount of storage required. This storage can easily be five 
times the  storage required for the modified Hamming method and ten times that required for 
the Runge-Kutta-Gill method. However, because of its accuracy and speed of solution, the 
matrix exponential method is preferred if t he  problem can fit on the computer. 
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J 

Specific Equations for Radionuclide Transport 

Equations for Radionuclide levels in Air, 
Soil, Surface Water, and Groundwater 

As indicated in Figure 8-5, the radionuclide level in air has two components: one resulting 
from direct atmospheric transport from the source of atmospheric releases and the other 
resulting from resuspension of radionuclides previously deposited on the soil. The level in air 
is simply the sum of these two contributions. The equations for the radionuclide concentration 
in air are: 

C(0) = 0 if q, = 0 (18) 

C,(O) = qoF~(rrUu,.ut)-’ exp [-h2/(2u,’)] if qo > 0 and u = 0 (19) 

(20) 
C,(O) = q.F~(2n)-’~ [U X ut tan (u/2)]-’ exp [-h2/(2 u:)] 

erf [x tan (~/2) / (&~) ]  if qo > 0 and Y > 0 

where 

Cur i s  the radionuclide concentration in air, pCi/cm3 

C. is the ground-level air concentration a t  location x, pCi/cm’ 

Q is the instantaneous (accidental) quantity of radionuclide released, pCi 

x is the downwind distance from the source, cm 

t is time, day 

h is  the height of the source, cm 

U is  the average wind speed, crn/day 

q, is  the initial release rate, pCi/day 

A R  is a constant, positive exponential factor, (day)-’ 

erf is the error function which is tabulated in many mathematical references 

uy,ut are the dispersion parameters in the crosswind and vertical directions, cm 

e.g., Abramowitz and Stegun” 

Y is  the angle of the sector, radians 

C.(O) is the initial vaiue of C, at t = 0, pCi/cm’ 

K is a resuspension factor, (cm)-’ 

PB i s  the bulk density of the soil, g/cm3 

D i s  the depth of the soil layer, cm 

C, i s  the concentration in the soil layer, pCi/g soil. 
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The radionuclide level in soil is  determined by the rate at which the radionuclide is  
deposited from the air and the sum of the rates at which the radionuclide is  lost to the other 
environmental components. The loss rates due to the biological components are usually small 
in comparison to the physical loss rates. Therefore, the rate of change of the radionuclide con- 
tent of the soil can be equated to the deposition rate from air minus the loss rate to air by 
resuspension and the loss rate to water by runoff and infiltration. Equating these rates leads to: 

where 

AA is the radioactive decay rate for the rddionuclide, (days)-' 

A A  = ln(2)/T~ where TA is the radioactive half-life of the radionuclide, days 

t$ is the fractional porosity of the soil 

V d  i s  the deposition velocity, cm/sec 

P is the net precipitation rate (precipitation minus evaporation), cm/day 

K, is the distribution coefficient for the soil, cm'/g. 

I f  C, is due to an instantaneous release, the values will be significant for only a short time 
period which may be very small in comparison to the time scale of the loss rate. This situation is  
best handled by integrating the deposition term in Equation (22) over the time period of 
significance, adding the resulting quantity to the initial soil concentration and treating this sum 
as a new initial condition. Depending on whether a point value or sector average is  desired, 
the new initial conditions for soil are: 

where 

C,(O) = C, if Q = 0 

C,(O) = C, + S~/(nUuya~) if Q > 0 and u = 0 

SI = Q FD (VJD) [PB + +&I-' exp [-h2/(2u,t)] 

C, is the original value for the initial soil concentration, pCi/g. 

The radionuclide level in surface water has four components determined by aquatic 
releases, atmospheric deposition on water surfaces, runoff from soils, and groundwater return 
flow. If there is no significant water storage during the time period of interest, it can be as- 
sumed that the water is flowing continuously at a constant rate determined by the long-term 
average net precipitation rate. A fraction of this flow goes to groundwater while the remainder 
goes to surface water. With this assumption, the groundwater flow, per unit surface area, is  
equal to f d  and the surface water flow, per unit surface area, is equal to (1'fG)P. The 
radionuclide concentration in water is the sum of each input rate to surface water divided by 
the surface water flow. The input rate due to runoff from soils, per unit surface area, i s  (1-fc)P 
CJK, and the rate due to aquatic releases is qw. The other rates are fGPCGW for groundwater 
return and fwVdCur for atmospheric deposition on surface water. Summing these rates and 
dividing by the surface water flow gives: 
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where 

q w  is t he  aquatic release rate, rCi/day 
f G  is t h e  fraction of net precipitation whicb goes to  groundwater 
f, is t h e  ratio of water surface area to total land area. 

The expression for the radionuclide level in groundwater uses the above assumption for 
groundwater flow (fGP) and percolation rate (equal to groundwater flow since there is no  
significant water storage). Also, t h e  inflow from surface water to groundwater is assumed 
equal to the  percolation rate throughout the water surface area (f,fGP). The resulting expres- 
sion, including the  loss d u e  to radioactive decay, is 

where 

r G  is the percolation rate divided by the  reservoir volume, (day)-'. 

Equations for Vegetation 

Different plant species may vary widely with respect to their ability to retain externally 
deposited radionuclides or to assimilate the  radionuclides from foliar deposits or soil, and 
translocation within the plant may result in. large differences regarding the radionuclide con- 
centrations in different plant organs. In t h e  present discussion, we do not attempt to dis- 
tinguish o n e  plant species from another. W e  assume that the radionuclide is uniformly dis- 
tributed in edible plant materials except that the  aboveground parts have both an external and 
an internal component while belowground edible parts have only the internal component. 
W e  also assume that processes which remove biomass from the vegetation compartment have 
n o  effect on  the  concentration of the  radionuclide in the remaining biomass. 

The differential equations which represent this simplified version of the  factors and 
processes accounting for the concentration of a radionuclide in vegetation are given below. 

where 

CVEXT and CVINT are the external and internal components, respectively, of the  
radionuclide concentration in plant materials, pCi/g dry weight 
is the plant interception factor, cm2/g dry weight 
is the fraction of the  radionuclide translocated from internal to 
external components 
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fE1 is the fraction of the  radionuclide translocated from external to 

A W  is the  weathering rate coefficient, (day)-' 
AGL is the  leaf growth rate coefficient, (day)-' 
CFV is  the  plant/soil concentration factor 
AGR is the  plant growth rate coefficient for plant parts other than 

inter na I components 

leaves, (day)-'. 

if C, contains a component due  to an instantaneous release, it is best to treat this compo- 
nent as an initial condition to CVEXT in a manner similar to the  soil concentratim, Equations 23, 
24, and 25. The corresponding initial conditions of CVEXT are: 

where 

SF Q F D  f1Vd exp [-h2/(2u?)] 
Cvo is the original initial value of CVEXT, pCi/g dry weight 

CVuT(0)  is the modified initial value for CVEXT, pCi/g dry weight. 

Equations 28 and 29 represent the external and internal components, respectively, of a 
radionuclide in plant materials. The former is d u e  to foliar deposition (which affects only the 
aboveground parts of plants) and the latter to root uptake which affects both the  aboveground 
and belowground parts. The transport diagram, Figure 8-5, shows separate pathways for the 
external (leaves) and internal (roots and stems) components. It also shows pathways of ex- 
change between them which represent transport (translocation) within the plant. It is assumed 
that a radionuclide taken u p  via roots can be translocated to stems and leaves but this rate is 
difficult to estimate. Instead, consumers of vegetation are  connected, in the transport diagram, 
to each of the two compartments and this is the same as summing the two components. The 
reverse pathway, external to internal, implies assimilation of externally deposited materials 
and their translocation to other'  parts of the plant. This process has been demonstrated ex- 
perimentally for various kinds of soluble substances applied externally to foliage, but foliar 
assimilation is assumed to be zero for radionuclides deposited on  foliage in the form of insolu- 
ble particles. 

While foliar deposition and root uptake of radionuclides have been studied separately in a 
variety of experiments, there is  no  reliable method for distinguishing between the two com- 
ponents in a plant sample if both are present, If  plants are grown in contaminated soil or 
culture media and only the aerial parts are  assayed, o n e  may assume that the activity detected 
was internally deposited. If the  aerial parts of plants are collected from a recently con- 
taminated area which had no activity in the soil prior to the contaminating event, o n e  may 



. i  

. .. 
, -5 

3 3  22 

q 
: ,  . :  
t 

i.,’ 

-. 
’- 1 

..-. 

assume that all or nearly ali t h e  activity detected was externally deposited. If ,  on the other 
hand, plant samples are taken from an area which was contaminated years ago, it is likely that 
most of the  radioactivity contained therein is due  to external contamination by resuspended 
soil particles and that the remainder is d u e  to internal contamination by root uptake. 

Intake and Accumulation by Animals 

The animals considered in the present model are meat animals, dairy cows, and fish. As in- 
dicated in Figure B-5, the  meat animals and dairy cows can receive radioactivity by inhalation 
of contaminated air and by ingestion of contaminated vegetation, water, and soil. Dairy cows 
and practically all meat animals in the  United States are either herbivores by nature or by 
feeding methods (usually grain fed). Thus, the absence of terrestrial carnivores or omnivores is 
n o  serious omission in Figure 8-5. As discussed earlier, all meat animals are combined into a 
single component in the model. Concentrations of radionuclides in liver and kidney are 
similar so that the liver values are  used for both organs. These organs receive special con- 
sideration because the radioactive isotopes of heavy metals tend to concentrate in these edi- 
ble organs. 

The food habits and, therefore, the potential pathways by which freshwater fish receive 
radioactivity are much more complicated. However, the radionuclide concentration in aquatic 
organisms tends to correlate with the concentration in water and this correlation allows us to 
combine the complicated pathways into a single pathway from the water. 

- - 
Dairy Cows. The differential equation for plutonium concentration in milk is: 

where 

Cdk is the concentration of radionuclide in cow’s milk, pCi/cm’ 
BC is the cow’s inhalation rate, cm’/day 
I, is the assumed rate of accidental soil ingestion by the  cow, g/day 

ICW is the water ingestion rate by the cow, cm’/day 
ICV is the vegetation ingestion rate by the cow, g/day 

fCM is the fraction of the ingested radionuclide that is secreted in the cow’s milk 
f A M  is the fraction of the  radionuclide deposited in the 

mM is the average daily milk production (volume of milk compartment), cm’ 
A M  is the effective decay rate coefficient for the  decline of activity 

(following a single intravenous dose) in cow’s milk, (day)-’. 

lung that is secreted in the  cow’s milk 
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The first bracketed expression in Equation 33 represents inhalation; the second, ingestion. 
Some of the parameters involved have been measured experimentally and are, we assume, 
reasonably accurate. Suggested values of these parameters are given in Table 8-2, although it 
should be noted that these values show considerable variability. The inhalation rate, Bc, and 
the vegetation ingestion rate, ICV, are consistent with those expected for a 600 kg animal on a 
maintenance diet having a caloric content equivalent to about twice the basal (standard) 
metabolic rate. A value was assumed for accidental spoil ingestion of 133 g/day. 

TABLE 6-2 SOME PARAMETER VALUES FOR ESTIMATING 
RADIONUCLIDE TRANSPORT IN DAIRY COWS 

Parameter Symbol Value Reference 

Inhalation Rate *C 1.09 x lo8 cm3/day Stanley(l3) 

Water Ingestion Rate k w  5.4 x 104 cm3/day Altmm and Dinrner(14) 

Vegetation Ingestion Rate Icv 7500 glday Stanley(l3) 

Daily Milk Production mM 10,000 0 3  sanley (1 3) 

Decay Rate in Milk AM 0.6931 5 (day )’I Stanley et  a~.(15) 

Meat Animals. The differential equations for the radionuclide concentration in the meat 
(muscle) and liver or kidneys of a meat animal are similar to the milk equation and are: 

d CMmuJdt = [ f ~ ~ B ~ c r i r / m ~ M ]  + (fGMM/mMM) [IMSCs f IMwCurtcr 

(34) + IMV ( C V E X T  + CVINT)] - (XA + A M M ) C M ~ ~ . ~  

dCLnddt = [ ~ A L M B M C U ~ ~ L M ]  + (fGLM1mt.H [Iw Cs 

+ IhiWC-~er + IMV (CVEXT + CvEUT)] - (AA + htM)CLma 
(35) 

where I 

C M - ~ , C L ~ ~ ~  are the radionuclide concentrations in meat (muscle) and liver or 
kidneys, respectively, of the meat animal, K i / g  

in the meat animal, g/day or cm’/day 

that eventually reach muscle and liver, respectively 

the animal’s muscle and liver, respectiveiy 

animal’s muscle and liver, respectively, (day)-’. 

B M  is  the inhalation rate of the meat animal, cm3/day 
I~,IMw,IMv are the ingestion rates of soil, water and vegetation, respectively, 

fAMM,fALM are the fractions of the radionuclide deposited in the animal’s lung 

fCMM,fGLM are the fractions of the ingested radionuclide that eventually reach 

rnMM,rnLM are the weights of the animal’s muscle and liver, respectively, g 
AMM,ALM are the effective elimination rate coefficients for radionuclide in the 

The major meat animals in the United States are beef cattle, pigs, sheep, and chickens.  
Data  on the uptake and accumulation of radionuclides in t h t j e  animals are scarce and we have 
relied principally on the data of Stanley et al.” on dairy cows for many of the parameters in 
Equations 34 and 35. Some of these parameters are listed in Table B-3. 
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TABLE B-3. SOME PARAMETER VALUES FOR ESTIMATING RADIONUCLIDE 
TRANSPORT IN MEAT ANIMAL+) 

h m e t e r  Symbol Value Reference 

b s  of muscle mMM 3.0 x 105 g Stanley et a~.(15) 
Mass of liver mLM 9545 g Stanley et d f 5 )  
Decay rate in muscle XMM 8.664 x l(r3(day).l ~tanley(13) 
Decay rate in liver XCM 2310 x 1(r5(day)’l ICRP Committee ~ ( 1 )  

(a) Values of ingestion and inhalation n f c s  equal to valuer for dairy cows (see Table B-2). 

fish. Studies on  the uptake and accumulation of radioactivity by freshwater aquatic 
organisms and data on  marine organisms can be used to evaluate ratios of radionuclide con- 
centrations in organisms to concentrations in water. A mathematical model for the 
radionuclide concentration in fish can be  derived from the assumption that the concentration 
of some stable-element analogue to the radionuclide is constant in water and in the  organism. 
The procedure for derivin this type of model, often called the specific-activity approach, was 
presented by Bloom et al. and the resulting equation for fish is: 1% 

dCri/dt  = X F C F F C ~ ~ ~  - (AA -k hF)Crih 

where 
Crvh is the radionuclide concentration in fish, pCi/g 

CFF is the fishlwater concentration ratio. 
h~ is the biological elimination rate coefficient for fish, (day)-’ 

DOSE ESTIMATION MODELS 

Radionuclides reach man by ingestion of contaminated food and water or inhalation of 
contaminated air. Part of the radionuclide is distributed throughout the body where it may re- 
main for some time. While it remains within the body, those organs that retain the 
radionuclide will receive a radiation dose which depends o n  the weight of the organ, t he  par- 
ticular radionuclide retained, the  amount of radionuclide retained, and the time that the 
radionuclide is retained. 

Dose and Dose Commitment 

The formula for estimating the radionuclide dose to a critical organ of man, i.e., o n e  of 
those organs which tend to receive the highest radiation doses, can be written as 

dD/dt = Ey/m (37) 

where 
t is time, days 
D is the dose to the reference organ, rems 
E = 51.2159 c is a dose rate factor, g rem/(pCi/day) 
c is the effective energy absorbed in the reference organ per disintegration of 

y is the radionuclide burden in the organ, pCi 
m is either the mass of the organ if the  organ is not part of the gastrointestinal tract or 

twice the mass of the contents if the  organ is part of the gastrointestinal tract, g. 

radionuclide, MeV/dis 
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The dose accumulated in the  organ from the beginning of the exposure period ( t 4 )  to some 
time later (FTD) is given by: 

D = (E/m) J I u  y d t  . (38) 

If ingestion and inhalation of radionuclide were halted at time TD, and the individual were 
to live to some later time, TL, each organ would accumulate an additional dose from the  
radionuclide already within the body at time TD. The dose commitment is the sum of the  dose 
accumulated to TD plus the  additional dose, or 

0 

where 

D, is the additional dose, rems 
D, is the dose commitment, rems. 

Task Group on Lung Dynamics Model 

The ICRP Task Group on  Lung Dynamics (Morrow”) provided a detailed description of 
the  inhalation pathway and arrived at the model indicated in Figure B-6. The Task Group 
model treats the respiratory tract as a series of compartments in which the amount initially 
deposited depends on the  particle size and the clearance rate (biological half-time) depends 
o n  the type of compound. 

On the basis of Figure B-6,the equations f o r  the  compartments of the respiratory tract and 
lymph nodes plus the transfer to the gastrointestinal tract and blood are: 
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Source: Houston et 
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where 

re, rGrr  are the rates that the radionuclide reaches the blood and gastrointestinal tract 

A,, Hm are the radionuclide in halation and ingestion rates, respectively, pCi/day 
f is t he  fraction of radionuclide transferred from one  location to another within the 

TGIT is transit time for the CIT (lower large intestine) ,O, 75 days 
A is the  biological elimination rate constant with the subscript notation indicating the 

A = ln(2)/r where t is the biological half-time foF the organ, days 
y is the  radionuclide burden in the  organ with the subscript notation indicating the 

organ 
f n r g r  is the  residence time of material following pathways f and g in the 

tracheobronchial region, days ,I h r  o r  1 / 2 4  day 
D3, D,, D5 are the fractions of inhaled material that are deposited in the 

nasopharyngeal, tracheobronchial, and pulmonary regions, respectively, of 
the  respiratory tract (see Figure 8-6 and Table B-4) 

0 subscript refers to one  of the internal organs nf the body, such as bone, liver, etc. 

(CIT), respectively, pCi/day 

body with the subscript notation indicating the location 

organ 

The radionuclide inhalation and ingestion rates depend on man’s respiration rate, his diet, 
and the radionuclide levels in his environment. The inhalation rate is 

where B, is the respiration rate, about 2 X lo’ cm’lday. 

The ingestion rate is 

H m  = Ii Ci 

where 

I i  is the ingestion rate of Substance i, g/day or cm3/day 
C, is the radionuclide concentration in Substance i, pCi/g or pCi/cm’. 
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TABLE B-4. TASK GROUP LUNG MODEL PARAMETER VALUES 

Rnicle Size 
Pulmonary 

Micrometers Region, D3 Region, D4 Region, D5 

Fraction of Inhaled Rmicles Deposited in the 
Respiratory System Versus Particle Diamcter(a) 

Fraction of Inhaled Quantiry Retained 
AMAD N=Pharyngeaj Tracheobronchial 

0.05 0.001 0.08 0.59 

0.3 0.063 0.08 0.36 
0.5 0.1 3 0.08 0.31 
1 .o 0.29 0.08 0.23 
2.0 0.50 0.08 0.1 7 

0.1 0.008 0.08 0.50 

5.0 0.77 0.08 0.1 1 

Cleannce h m e t e r  V a d b )  

Translocation Chss 
D W Y 

4 ‘k Tt: fk Tbk fk 
Compartment k 

NP ( log )  a 0.01 0.50 0.01 0.1 0 0.01 0.01 
b 0.01 0.50 0.40 0.90 0.40 0.99 

C 0.01 0.95 0.01 0.50 0.01 0.01 
0.20 0.05 0.20 0.50 0.20 0.99 

e 0.50 0.80 50 0.1 5 500 0.05 

h 0.50 0.20 50 0.05 500 0.1 5 

0.50 1 .oo 50 1 .oo lo00 0.90 

TB (100g) d 

P (500g) f n.a. na. 1 0.40 1 0.40 
8 nd. na. 50 0.40 500 0.40 

L (15g) 

(a) Estimated from dam of “Task Group on Lung Dynamics,” (Morrow(”)). 
(b) As amended by ICRP Publication 
Noo: D.W.Y. = Days, Weeks, Years. 

k = Clearance pathway (see Figure B-6). 
Tk = Biological half-time (days) for pathway k. 
f k  = Frlctlon cleared by pathwy k. 



53-29 

REFERENCES FOR APPENDIX B, PART 111 

(1) International Commission o n  Radiological Protection. 1959. Rec’ommendations. Report of 
Committee / I  on Permissible Dose for Internal Radiation. Pergamon Press, New York,  233 
pp. (Health Physics 3:l-380,1960). 

(2) Patten, B. C., 1966. Systems ecology: a course sequence in mathematical ecology. 
Bioscience 16: 593-598. 

(3) Olson, 1. S. 1964. Gross and net production of terrestrial vegetation. 1.- Ecol. 52 
(Su ppl.) : 99-1 18. 

(4) Martin, W. E. 1965. Early food chain kinetics of radionuclides following close-in fallout 
from a single nuclear detonation. In: Radioactive fallout From Nuclear Weapons Tests. A. 
W. Klement, Jr. (ed.) USAEC Report CONF-765. Pp. 758-782. 

(5 )  Bloom, S. G. 1967. Mathematical formulation of the  hydrogen budget model. In: 
Hydrogen Budget and Compartments in the Rain Forest at El Verde, Puerto Rico, Perti- 
nent to Consideration of Tritium Metabolism, H. T. Odum, USAEC Report BMI-171-002 
Pp. A-1-A-6. 

(6) National Academy of Sciences-National Research Council. 1962. Disposal of low-levei 
radioactive waste into Pacific coastal waters. Nat. Acad. Sci.-Nat. Res. Counc. Publ. 985.87 
PP- 

(7) Johnson, C. L. 1956. Analog Computer Techniques. .McCraw-Hill, New York, 264 pp. 

(8) Gardener, M. F., and 1. L. Barnes. 1942. Transients in Linear Systems. Vol. 1. John Wiley, 
New York, 389 pp. 

(9) Ralston, A., and H. S. Wilf. 1960. Mathematical Methods for Digital Computers. John 
Wiley & Sons, New York, 287 pp. 

(10) Hamming, R. W. 1959. Stable predictor-corrector methods for ordinary differential 
equations. I. Assoc. Comp. Mach. 6:37-47. 

(11) Ball, 5. J., and R. K. Adams. 1967. MATEXP, a general purpose digital computer program 
for solving ordinary differential equations by the  matrix exponential method. USAEC 
Report ORNL-TM-1933.60 pp. 

(12) Abramowitz, M. and 1. A. Stegun, eds. 1964. Handbook of Mathematical Functions. US. 
National Bureau of Standards, Applied Mathematics Series No. 55.1046 pp. 

(13) Stanley, R. E., Personal Communication (March, 1973). 

(14) Altman, P. L. and D. 5. Dittmer, eds., Environmental Biology, Federation of American 
Societies of Experimental Biology, Bethesda, Maryland, 506 (1966). 



‘7 

L. c 

J 3- 30 

(15) Stanley, R. E., E. W. Bretthauer, and W. W. Sutton. 1974. Absorption, distribution, and ex- 
cretion of plutonium by dairy cattle. Pp. 163-185. In: P. 6. Dunaway and M. C. White, eds. 
The dynamics of plutonium in desert environments. US. Atomic Energy Commission, 
Nevada Operations Office, NVO-142. 

(76) Bloom, S. C., A. A. Levin, W. E. Martin, and C. E. Raines, “Mathematical Methods for 
Evaluating the Transport and Accumulation of Radionuclides”, USAEC Report. No. BMI- 
777-030 (April, 1970). 

(17) Morrow, P. E., D. V. Bates, B. R. Fish, T. F. Hatch, and T. T. Mercer. 1966. Deposition and 
retention models for internal dosimetry of the human respiratory tract. Health Physics 
72:173-202. 

(18) Houston, 1. R., Strenge, D. L., and Watson, E. C. 1975. DACRIN-A Computer Program for 
Calculating Organ Dose from Acute or Chronic Radionuclide inhalation. Battefle Pacific 
Northwest Laboratories BNWL-8-39 (Dec. 1974; Reissued Aug. 1975). 

(19) International Commission of Radiological Protection. 1972. The metabolism of com- 
pounds of plutonium and other actinides. ICRP Publ. 19. Pergamon Press, New York. 



J.3.1- SOLUTION OF MODEL APPLIED TO DOE-NIAGARA FALLS STORAGE S I T E  

(a) 
DOSE ASSESSMENT MODEL OUTPUT 

SOLUTION OF SYSTEM OF DIFFERENTIAL EQUATIONS 

O Y ( J I / D T  t A l J s I J * Y ( I l  A ( J s 2 J * Y ( 2 J  + J = l r J M A X  

PRINT INTERVAL FOR T I M E  LESS THAN PRINT INTERVAL 
2.000E*02 2.555E * 0 1  

I N I T I A L  T I M E  INTERVAL IS I.OOOE+OO 

TIHE INTERVAL FOR T I M E  GREATER TMAN T I M E  INTERVAL 
2.000E*00 3.000€*02 1.000E*01 

FOR T I M E  LESS THAN PHINT INTERVAL FOR T I M E  LESS THAN 

FOR T I M E  GREATER THAN T I M E  INTERVAL FOR T I M E  GWEATFR TMAN 
h .  O O O E * O 2  2. O O O E ~ O  1 0.000E*02 

NUMeER O f  MALVINGS IS RESET TO 
0 1 4 5  

NUMBER OF TERMS I N  SERIES EXPANSION IS RESET TO 
10  

Output units are: 

1) Concentrations 

air - ~~i/rn3 . 
water - p C i / l  
soil and solids -pCi/g 

2)  Dose terms are i n  rems 

(a) Case I assumes a person has resided in the R-10 residue storage area over 
70 years. The person is assumed to take all air, water, etc., inputs at 
the highest measured concentrations in the contaminated areas. This is 
the worst case condition. 

t 



COEFFICIENT YATHlX FOH THINSFLR OF HN-222 C4SE 1 

NONZERO COEFFICIENTS FOR J = 1 0 1 1  RATE 

N * ( J * N I  
1 0. 

N A(J tN1 N 

NONZERO COEFFICIENTS FOR J Z BLOOD RATE 

N AIJeN) N A I J v N l  N 
2 0. 

NONZERO COEFFICIENTS FOR J = 3 A I R  

N A I J t N )  
3 0. 

N A l J t N l  N 

NONZERO COEFFICIENTS FOR J 8 4 NASOPHAR A 

N A I J s N I  N AIJ tNJ N 
3 1.4389E-04 4 -1 .0000E*00 

NONZEHO COEFFICIENTS FOR J = 5 NASOPHAR B 

N AIJsN) N AIJsN)  N 
3 1.4389E-04 5 -I.OOOOE~00 

NONZEHO COEFFICIENTS FOR J = b TRACHEA C 

N AIJ*NI  N A ( JvN) N 
3 2.1872E-02 6 -1.0000E*00 

NONZERO COEFFICIENTS FOR J = 7 TRACHEA D 

N AIJvN) N A I J * N )  N 
3 2.1935E-02 7 -l.OOOOE*00 

NOWERO COEFFICIENTS FOR J = 8 PULMON E 

N AIJeN) N A f J v N l  N 
3 b.O214E+00 8 -I.OOOOE*OO 

NONZERO COEFFICIENTS FOR J = 9 ' PULMON t i  

N AIJINI N A (JIN) N 
3 1.5053E*00 9 -1.0000E*00 

N A l J s N l  

N A I J t N )  

N A I J t N )  

N AIJvNI  

N A I J s N l  

N A I J * N )  

N A I JqN)  

N AIJIN) 

N A I JIN) 

N A ( J t N )  

N A I J t N )  

N A l J t N l  

N A l J $ N l  

N AIJsN) 

N AIJsN) 

4 
w 

1 
w 
p3 



Case 1. (Continued) 2 2 2Rn 

NONZERO COEFFICIENTS FOR J = 10 LYMPH I 

N AlJsN) N AIJsN) N AIJsN) 
9 e . e 4 ~ 6 ~ - 0 1  10 -1.0000€*00 

NONZZRO COEFFtCIENTS FOR J = I 1  N I S O  DOSE 

N AIJsN) N AlJsNJ N A I J - N I  
4 2.9705€*02 5 2.9705€*02 

NONZERO COEFFICIENTS FOR J = 12 TRACH 30% 

N AiJsN)  N A lJsN)  N A1J.N) 
6 ?.4263E*00 7 7.4263€*00 

NONZEWO COEFFICIENTS FOR J x 13 PULM DOSE 

N AIJsNI  N A ( JON)  N AIJsN) 
8 5.9410€*00 9 5.9410€*00 

NONZERO COEFFICIENTS FOR J 8 14 LYMPH DOSE 

N AiJsN) N A1J.N) 
3 1.9803€*02 

N AlJsN)  

N A lJsN)  

N A I J*N) 

N 4 lJ1Nl  

N A I JsN) 

N A l J s N l  

N A i JIN) 

N AtJsN) 

N A iJsN)  

N A lJsN)  

N AIJsN) 

4 
w 
I 
w 
w 



A I R  
1.8000E-OI 
2.6000E-01 
2.0000E-01 
2.0000E-01 
2.6000E-01 
2.0000E-01 
2.6000E-01 
I.eoooE-ol 
2.6000E-01 
1.8000E-01 
2.0000E-01 
2.0000E-UI 
2.0000E-01 
2.0000E-01 
1.8000E-01 
2.6000E-01 
1.8000E-01 
2.6OOOE-01 
1.8000E-01 
2.OOOOE-01 
2.0000E-OI 
2.0000E-01 
2.OOOOE-01 
1.8000E-01 
2.6000E-01 
I.8OOOL-OI 
2.6000E-01 
l . t)000E-Q1 
2.0000E-01 
2.0000E-01 
2.0000E-OI 
2.0000E-0 1 
I.8OOOE-01 
2.6OOOE-01 
I.8OOOE-01 
2.6000E-01 
1.8000E-01 
2.0000E-01 
2.0000E-01 
2.0000E-01 
2.0000E-01 
1.8000E-01 
2.6000E-01 
1.8000E-01 
2.6000E-UI 
1.8000E-01 

2.OOOOE-01 
2.000UE-01 
Z.OOOOE-01 

2.0000~-01 

NASOPHAR A 
0. 
3.74llE-05 
2r8778E-05 
2.8778E-05 
3.74llE-05 
2.5900E-05 
3.74IlE-05 
2.5900E-05 
3.74llE-05 
2.5900E-05 
3.7411E-05 
2.8778E-05 
~ . ~ ~ T B E - O S  
2.8778E-05 
P.8778E-05 
3.74llE-05 
2.5900E-05 
3.741IE-05 
2.5900E-05 
3.74llE-05 
2.8778E-05 
2.8778E-05 

2.8778E-05 

2.5900E-05 
3.74llE-05 
2.5900E-05 

2.8778E-05 
2.8770E-05 

2.8778E-05 
3.74llE-05 
2.59006-05 
3.74llE-05 
2.5900E-05 
3.74llE-05 
2.8770E-05 
2.8778E-05 
2.8778E-05 
2.8778E-05 
3.741lE-05 
2.5900E-05 
3.7411E-05 
2.5900E-05 

2.8778E-05 
2.8778E-05 

~ . ~ ~ T B E - O S  

3.74llE-05 

3.74llE-05 

2.8778E-05 

3.74llL-05 

Zs8778E-05 

“*Rn, Case 1. (Continued) 

S O L U T I O N  OF EPUATlOlYS FOR 1HANSPEH OF HN-222 CASE 

NASOPHAH 0 
0. 
3.74llE-05 
2.8770E-05 
2.8778E-05 
3.7*llE-05 
2.5900E-05 
3.741lE-05 
2.5900E-05 
3.74 1 1E-05 
2.59OOE-05 
3.74llE-05 
2.8778E-05 
2.0770E-05 
2.8778E-05 
2.8778E-05 
3.74llE-05 
2.5900E-05 
3.74llE-05 
2.5900E-05 
3.7411L-05 
Z.8778E-05 
2.8778E-05 
2.8778E-05 
2.8778E-05 
3.74llE-05 
2.5900E-05 
3.7411E-05 
2.5900E-05 
3.7411E-05 

2.8778E-05 
2.8778E-05 
2.8178E-05 
3.74llE-05 
2.59006-05 
3.74llE-05 
2.5900E-05 
3.74llE-05 
2.8778E-05 
2.87706-05 
2.8778E-05 
2.8778E-05 
3.74llE-05 
2.59OOE-05 
3.74llE-05 
2.5900E-05 
3.74llE-05 
2.87 78E-05 
2.8778E-05 

2. 87 7 e ~  -05 

2.8778E-05 

TRACHEA C 
0. 
5.6867E-03 
4.3744E-03 
4.3744E-03 
5.6867E-03 

5.6867E-03 
3.937OE-03 
5 .  6tl67E-03 
3.9370E-03 
5.6867E-03 
4.3744E-03 
4.3744E-03 
4.3744E-03 
4.3744E-03 

3.9370E-03 

5.6867E-03 
3.9370E-03 
5.6867E-03 
3.937UE-03 
5.6867E-03 
4.3744E-03 
4.3744E-03 

4.3744E-03 
5.6067E-03 

5.6867E-03 

5.6867E-03 
4.3744E-03 

4.3744E-03 

3.9370E-03 

3.9310E-03 

4.3744E-03 
4.3744E-03 
4.3744E-03 
5.6867E-03 
3.9370E-03 
5.6867E-03 

5.6867E-03 
4.37LlE-03 
4.3744E-03 
4.3744E-03 

5.6867E-03 
3.9370E-03 
5.6867E-03 
3.9370E-03 
5.6U67E-03 
4.3744E-03 
4.3744E-03 
4.3744E-03 

3.9370E-03 

4.3714E-03 

TRACHEA D 
0. 
5.7031E-03 

4.387OE-03 

3.9483E-OJ 
5.7031E-03 
3.9483E-03 
S.7031E-03 
3.Y483E-03 
5.703lE-03 
4.387OE-03 
4.387OE-03 
4.3070E-03 
4.3870E-03 

4.3~70~-03 

5.7031E-03 

5r7031E-03 
3.9483E-03 
5.7031E-03 
3.9483E-03 
5 .  ?031E-03 
4.3U70E-03 
4.387OE-03 
4.387OE-03 
4.3070E-03 
5.703lE-03 
3.9483E -03 
5.7031E-03 
3.9483E-03 
5.7031E-03 

4.307OE-03 

4.3870E-03 
5.703lt-03 
3.9483E-03 

3.9483t-03 
5.7031E-03 
4.3870E-03 
4.367OE-03 
4.387OE-03 
4.3870€-03 
!~.703lE-03 
3.9483E-03 
5.7031E-03 
3.9483E-03 
5.1031E-03 
6.387OE-03 
4.387OE-03 
4.387Of-03 

4.3U70E-03 

4.3870E-03 

5.7031E-03 

PULMON E 
0. 
1.5656€*00 
l.Z043E*00 
1.2043E*00 
1.5b56E*00 
1 .083YE*00 

1.01)39E*OQ 
I.Sb56E*00 

l.S656E*00 

1.5656E*00 
1.0839€*00 

.20*3E *00 

.2043E*00 

.2043E*00 

.2043E*00 

.5656E*00 

.O839E*OO 

.5656E*00 

.0839E*00 

.5656€*00 

.2043E*00 

.2043E*00 

.2043E*O0 

.2043E*00 

.5656E*00 

.0839E*00 . 5656E *00 

.083YL*OO 

.2043E*OO 

.5656E * O O  

.ZO43E*OO 

.2043E*00 
l.2043E*00 
1.5656€*00 

1.56566*00 
1.0839E*UO 
1.5656€*00 

I . U B ~ ~ E + O O  

I .2043E*00 
I.2043€*00 

1.2043E*00 

l.Ot(39E*UO 
1.5656€*00 
1.0839E*OU 
1.5656E*UO 
l.2043E*00 

1.2043€*00 

1.2043E*00 

I .5b56E*00 

1.2043E*OO 

1 

PULMON H 
0. 
3.9138L-Dl 
3.0106E-01 
3.0106E-01 
3.913n~-oi 
2.709SE-01 
3.9138E-01 
2.709SE-01 
3.9138E-01 
2.7095E-01 
3r9138E-01 
3.0106E-01 
3.01 O6E-01 
3.0106E-01 
3.0106E-01 
3.9138E-01 
2.709SE-Ol 
3.9138E-01 
2.7095E-01 
3,9138E-01 
300106F-01 
3.0106E-01 
3.OIO6E-01 
300106E-01 
3.9138E-01 
2.7095E-01 
3.9138E-01 
2.7095E-01 

3.0106E-01 
3.0106E-01 
3.0106E-01 
3.0106E-01 
3.9138E-01 
2.7095E-0 I 
3.9138E-01 
2.709%-01 
3.9138E-01 
3.0106E-01 

3.0106E-01 
3.0106E-01 
3.9138E-01 
2.7095E-01 
3.913w-01 
2.709SE-01 
3.9136E-01 
3.0 I06E-0 I 
3.0106f-01 
3.01 Oh€-0 I 

3.913a~-o1 

3.0106E-01 

LYMPH I 
0. 
3.46UUE-U1 
2.662LE-01 
2.6622L-01 
3 . 4 6 0 U ~ - U I  
2.3959E-UI 
3.4608E-UI 
2.395YE-Ul 
2.3959L-Ul 3.46UBE-OI 

3.46Uc)E-Ul 
2.6622E-U 
2.6622E-0 
2.6622t-0 

3.46OUL-U 
2.3959E-0 
3.460UE-U 

2.6622E-0 

2.3959E-U 
3.46on~-o 
2.6622k-0 
2.6622E-0 
2.6622E-U 
2.6622t-U 
3.4608E-0 
2.3959E-U 
3.4608E-0 
2.395YE-U 
3.4608L-0 
2.6622E-0 
2.6622t-01 
2.6622E-01 
2.6622E-0 1 

2.39SYE-01 
3.4608E-01 

J.460UE-01 
2.395YE-UI 
3.4608E-Ul 
2.6622E-OI 
2.6622E-01 
d.6622E-01 
iC.6622L-Ul 
3.46OIE-01 
2.395YL-UI 
J.4LOUt-UI 
2.39bYE-UI 
J.4608E-Ul 

2.66226-01 
2.6~,22~-~1 

2.  bb22E-0 1 

NISO UQSC 
0. 
3.3459€*00 
5.4539€*00 
A.7195E*OO 

I.429%*01 
1.627lE*01 
2.0039E*U1 
2.3657E*UI 
2.7152E*01 
3.IU43E*OL 
3.4297E*01 
3.022YE*O1 
4.l*77E*Ol 
4.5410E*OI 
4.8756E*OI 

5.9636E * O  1 

I.O920E*OI 

5.2524€*0 I 
5.6141€*01 

6.3527E*01 
6.670lE*01 
7*0713E*OI 
7.3962€*01 
?.?894E*Ol 
8.1240E*01 
8.5008E*01 
8.8626E*01 
9.2120E*01 

9.92656*01 
I.0320€*02 c. 

I.I03BE*OL 
1.1372€*02 
I.I?*YE*02 
I.ZIIIE*U2 
1.2460€*02 
I.Z650E*U2 
I.31?SE*02 
1.3568E*02 
1.3893€*02 
1.4286t*O2 
1.4621E*02 

9 -60 12e 0 1 

1.0645€*02 

(r, 

l.499tlE*02 
1.5’159E*UZ 
1.570W*02 
I .609~~*02 
I .6423E*02 
I .b8l?t*02 
l.71,1E*02 
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A I R  
2.0000L-01 
2.0000L-01 
2.0000E-01 
2.0000E-01 
1.8OOOE-01 
2.6000E-01 
1.8000E-01 
2.6000E-01 
i.aoooE-01 
2.0000E-01 
2.0000E-01 
2.OOOOE-01 
2.0000E-01 
1.8000E-01 
2.6000E-01 
1.8000F-01 
2.6000E-01 
1.8000E-01 
2.0000E-01 
2.0000E-01 
2.000OE-01 
2.0000E-01 
1.8000E-01 
2.6000E-01 
1.8OOOE-01 
2.6000E-01 
1.8OOOE-01 
2.0000E-OI 
2.0000E-01 
2.00UOE-01 
1.8OOOE-01 

222Rn, Case 1. (Continued) 

TRACHEA C 
5 . 6 a 6 7 ~ - 0 3  
4.3144E-03 
4.3144E-03 
4.3144E-03 
4.3744E-03 

3.9310E-03 
5.686lE-03 

5 . 6 a 6 i ~ - 0 3  

3.93lOE-03 
5.6861E-03 
4.3144E-03 

4.314*€-03 
4.3144E-03 

4.3144E-03 
5.6867E-03 
3.9370E-03 
5 .6 t )b lE -03  
3.937OE-03 
5 .6 t l6 lL -03  
4.3144E-03 
4.3144E-03 
4,3144E-03 
4.3144E-03 
5.6116lE-03 
3.9310E-03 
5.686lE-03 
3.Y3lOE-03 
5.686 1E-03 
4.3144E-03 
4.3744E-03 
4.3144E-03 

TRACHEA D 
S.7OJIE-03 
4.38lOE-03 

4.3810E-03 
4.38lOf-03 
5.1031E-03 
3.9483L-03 
5.1031E-03 

5.7031E-03 
4.3810E-03 

4 . 3 8 l O E - 0 3  
4.381 OE-03 
5.10316-03 
3.9483E-03 
5.7031E-03 
3.9483E-03 
5.1031E-03 

4.3810E-03 
4.3810t-03 

5.7031t-03 
3.9483L-03 

3.9483E-03 
5.7031E-03 
4.3870E-03 
4.38lOE-03 
4 . 3 8 1 0 t - 0 3  

4 .3810E-03  

3 Y483E-03 

4.3aio~-o3 

* . 3 a i o ~ - o 3  

~ . ~ E ~ T o L - o ~  

5.1031E-03 

PULMON E 

1.2043E*00 
1.2013E*00 

l.S656E*00 

1.2043E*00 
1.2043€*00 
l.5656€*00 
I.O83YE*00 
1.5656€*00 
I.Otl39E*00 

1.2043E*00 
1.5656€*00 

1.2043E*00 
1.2043E*00 
1.2U43€*00 
1.5656E*00 
I .O83YE*OO 
1.5656t*00 
1.083YE*00 
1.5656E*00 
1.2043t*00 
1.2U43€*00 
1.2043E*00 
1.2043E*00 
1.5CS6E*00 
I.Od3Y€*00 
1 . 5 C 5 6 t * 0 0  
I.O83YE*OO 
1.5656E+00 
1.2043E*OO 
I .2043t'*00 
I.Z043E*OO 

PULWON H 
3.9138E-01 
3.0106E-01 
3.0106E-01 
3.OlObE-01 
3.0 I O6E-0 I 
3.91 38C-01 
2. V09SE-01 
3.913a~-oi 
2.f095E-01 
3.913AE-01 
3.0106E-01 
3.0106E-01 
3.0106E-01 
3.0106E-01 

2.1095E-01 
3.91 38E-0 I 

3.9138E-01 
2.70956-01 

3.0106E-01 
3.9130E-01 

3.0106E-01 
3.0106E-01 
3.0106E-01 
3.9138E-01 
2.1095E-01 
3.913flE-01 
2.109%-01 
3.9138E-01 
3.0106F-01 
3.01 06E-0 1 
3.0106F-01 

LYMPH I 

2.662ZE-Ul 
2.6622E-01 

2.6622E-Ul 

3.4608E-Ul 

2.662Zt-Ul 

d.4608t-UI 
2.395YZ-Ul 
3.460dE-01 
d.3959E-01 
3.4608E-01 
2.6622E-UI 
2.6622E-01 
2.6622E-01 
2.66ZZE-Ul 
3.4608C-01 
2.395"-01 
3.4bObE-Ul 

3.460YE-01 
Z.3959E-01 

2.6622E-01 
2.6622t-01 
2.6622t-U 1 
2.66226-01 
3.4608€-01 

3.4608E-UI 
2.39WE-0 1 
3.460Yt-UI 
2.6622f-0 I 
2.6622t-U1 
L.6622E-01 

2.3959E-UI 
4 
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"*Rn, Case 1. (Continued) 

TAACH DOSE 
1.3544€*03 
1.3660t*03 
I .3.917~+03 
1.3941€*03 

1.4218€+03 
1.4361€*03 
1.4499€*03 
1.4632€*03 
1.4 7t)OE*03 
1.4YOIE+03 
1.5053€*03 
1.5 17TE 03 
1.5327€*03 

1.4OVOE*03 

1.54S*E+03 
1.5597€*03 
1.5 135€*03 
1.5868€*03 
1.6016E*03 
l.6140€*03 
1 e6290E * 0 3  
1.6413E*03 
1.6563€*03 
1.66YOE*03 

1.6971E.03 
I . ~ ~ J I E * O ~  

1.7104E*03 
1.7252€*03 

1.7526€*03 
1.7376E*03 

I.7552€*03 

PULM DOSE 
1.861 6E * 0 5  
I . 8 7 m  * 0 5  
1.8992€*05 
1.9162€*05 
1.9367€*05 
I .9s42€*05 
I .9740E*05 
1.9929€*05 
2.0112E*05 
2.0315€*05 
2.0485E *05 
2.0691€*05 
2.0861€*05 
2.1067E*05 
2.1242€*05 
2.1439€*05 
2.1628E.05 
Z.LB11€*05 
2.2014€*05 
2.2185~ +05 
2.2390€*05 
2.2560€*05 
2.2766€*05 
2.294 1E *05 
2.31 3e~*o5 

2.3510E+05 
2.3714€*05 
z. 3 ~ 3 8 4 ~  *os 

2.3327€*05 

2.408VE*O5 
2.*125E*OS 

LYMPH DOSE 
8.2440€*05 
8.3200€*05 
e.4 I I IE *os 
8.4864€*05 
8.5775€*05 
11.6551€*05 
8.7422€*05 
B.BZ~ZE*OS 

e.9973~*05 
8.9070€*05 

9.0725€*05 
9.1636€*05 
9.2389€*05 
9.3300E*OJ 
9*4076E*05 
9 * 4947E * 0 5  
9.5787€*05 
9.6595€+05 
9.749ee*os 
9.e251~*05 
9.9162€*05 
9.9914€*05 
1.0082€*06 
1.0160E*06 
1.0247€*06 

1.0412€*06 
l.OSOZE*06 

1.0331€*06 

1.057e~*06 

1.0685€*06 
1.0669€*06 



( a )  222~11, Case 2.  

COEFFlClENT MATRIX  FOR TRANSFER OF RN-222 CASE 2 

NONZERO COEFFICIENTS FOR J = I GIT RATE 

N A I J*N) N A t JsN) N A I JIN) 
I 0 .  

NONZERO COEFFICIENTS FOR J 2 BLOOD RATE 

N AtJIN) M A I JIN) 
2 0. 

N AIJeN) N AIJeN) N AIJ*N) 

NONZERO COEFFICIENTS FOR J = 3 A I R  

N A I  JeN) N AIJvN) 
3 0 .  

NONZERO COEFFICIENTS FOR J 0 4 NASOPHAR A 

N AIJvN) N AIJeN) N AIJIN) 
3 I.~~BPE-O* 4 -1.0000E*00 

NONZERO COEFFICIENTS FOR J = 5 NASOPHAU B 

N AIJeN) N AIJvNI N A I JsN) 
3 1.4389E-04 5 -1.0000E*00 

4 
w 
I 
w 
\o 

N A t  JIN) N A I JIM) 

NONZERO COEFFICIENTS FOU J = 6 TRACHEA C 

w AIJINJ N AiJeN) N AtJeN) 
3 2.1e.72~-02 6 -l.OOOOE*OO 

N AIJsN) N A IJqN) 

NONZEHO CO€fflCI€NTS FOR J 1 TRLCHEA 0 

N A t  JIN) N AIJvNI N A4J.N) 
3 2.1935E-02 7 -1.0000E*00 

N AIJvN) N A I  JIM) 

NONZEHO COEFFICIENTS FOR J 8 PULHON E 

N AIJ-N) N AtJeN) N AtJ*N) 
3 6.0214E*00 8 -1.0000E*00 

N 4IJgN) N A t JIN) 

NONZERO COEFFICIENTS FOR J = ' 9 PULHON H 

N A t J I W I  N AIJIN) N AIJUN) 
3 1.5053E*00 9 -1.OOOOE*00 

N A I JeN) N A I  JIN) 

~~ ~~ ~~ 

( a )  Case 2 i s  t h e  background condition's case  i n  the  Niagara F r o n t i e r .  



222Rn, Case 2. (Continued) 

i I  , . . ,? ._ . .;j ~ 

NONZERO COEFFICIENTS FOR J = 10 LYMPH I 

N A t J * N )  N A(J*N)  N AIJvNI  
9 8.8426E-01 l o  -1.0000E.00 

NONZERO COEFFICIENTS FOR J = 11 NASO DOSE 

N A t J v N I  N A I J v N I  N A ( J * N I  
4 2.9705€*02 5 2.9705€*02 

NONZERO COEFFICIENTS FOR J 8 I 2  TRACH DOSE 

N A ( J * N )  N A I JvN) N A I JIN) 
6 7.4263€*00 7 7.4263€*00 

NONZERO COEFFICIENTS FOR J 8 13 PULM DOSE 

N A ( JIN) N AlJqN) N AIJvNI  
e S . ~ ~ I O E + O O  9 5.94lOE*00 

NONZERO COEFFICIENTS FOR J = I4 LYMPH OOSE 

N A ( J * N I  

N A I J v N )  

N AtJvN) 

N AIJvN)  

N A ( JvN) 

N A(JmN) 

, r .. C',,,,. -.J h" ... J 

A 1 JvN) 

N A I JvN) 

N A lJvN)  .b 
0 

4 
Y 



f 
0 .  
Z.O0OOE*O2 
3.0200E.02 
5. O2OOE * 0 2  
6.1000E*02 
8.lOOOE*OZ 
9.2000€*02 

1.3200E*03 
l.S20OE*03 
1. I2OOE*03 

I . I Z O O E * ~ ~  

I .  92OOE 03 
L.I2OOE*03 

2.52OOE *03 
2.7ZOOE*03 
2.9200E*03 

2.3200E.03 

3.IPOOE*03 
3.3200€*03 

3.7ZOOE*03 
3.9200€*03 
4.1200E*03 

3.5200€*03 

4.3200€*03 

4.1ZOOE+03 
4.5200E*03 

4.9ZOOE*O3 
5.1200E*03 
5.3200E*03 
5.5200€*03 
5.7200€*03 
5.9200€*03 
b.I2OOE*03 
1.3200€*03 
6.520 OE 0 3  
1.7200€*03 
6. YZOOE 0 3  
l.lPOOE*03 
7.3200€*03 
7.5200€*03 
7.7ZOOE*03 
7.9200€*03 
0.ltOOE*OJ 
8.3200t*03 
0.5200€*03 
8.7ZOOE*O3 
U.YZOOE*03 
9.1ZOOE*03 
9.3200€*03 
9.5200€*03 

A I R  
2.30OOE-04 
3.0000E-04 
2.3000E-04 
2.3000E-04 
3.0000E-04 
2.3OOOE-04 
3.0000E-04 
2.3000E-04 
3.0000E-04 
2.3000E-04 

2.3OOOE-04 
2.3000E-04 
2.3000E-04 
2.3000E-04 
3.0000E-04 
2.3000E-04 
3.0000E-04 
2.3000E-04 
2.3000E-04 
2.3000E-04 
2.3000E-04 
2.3000E-04 
2.3OOOE-04 
3.0000E-04 
2.3000E-04 
3.0000E-04 
2.3000E-04 
2.3000E-04 
2.3000E-04 
2.3000E-04 
2.300OE-04 
2.3000E-04 
3.0000E-04 
2.3OOOE-04 
3.OOOOE-04 
2.3000E-04 
2.3000E-04 
2.3000E-04 
2.3OOOE-04 
2.3000E-04 
2.3000E-04 
3.0000E-04 
2.3000E-04 
3.0000E-04 
2.3000E-04 
2.3OOOE-04 
2.3000E-04 
2.3000E-04 
2.3000E-04 

2e3OOOE-04  

N soptw A 
0. 
4.3167E-00 
3.3095E-08 
3.3095E-08 
4.3167E-08 
3.3095E-08 

3.3095E-08 

3.3095E-08 
4.3167E-08 

3.3095E-08 
3.3095E-08 
3.309%-08 
4.3167E-08 
3.3095E-08 

3.3095E-08 
4.3167E-08 
3.3095E-08 
3.3095E-08 

3.3095E-08 
4.316lE-08 
3.3095E-08 

3.3095E-08 
4.3167E-08 

3.309%-08 
3.3095E-08 

4.3167E-08 
3.3095E-08 
4.3167E-08 
3.3095E-08 
4.3167E-08 
3.3095E-08 

3.3095E-08 
3.309%-08 
4.3167E-08 
3.309%-08 
4.3167E-08 

4.3167E-00 
3.3095E-08 

3.3095E-08 

4.3167E-08 

4.3167E-08 

3.3095~-0e 

4 3167E-08 

3.3095~-0e 

~ . J I ~ ~ E - O B  

3.3095E-08 

3.309%-08 

3. 3095~-0n 

3.3095E-08 

~ . ~ O ~ S E - O A  

222Rn, Case 2. (Continued) 
\ 

SOLUTION OF EUUATIONS FOR TRANSFER OF RN-222 CASE 

NASOPnAR e 
0. 
4.3167E-08 
3.3095E-08 
3.3095E-08 
4.3167E-08 
3.3095E-08 
4 . 3 1 6 7 ~ ~ 0 ~  
3.3095~-0e 
4.3161E-08 
3.309SE-08 
4.3167E-08 
3.309SE-08 

3.3095E-08 
3.3095E-08 

3.3095E-00 
4.316?€-08 
3.309%-08 

3.3095E-08 
3.3095E-08 
3.309SE-08 
3.3095E-08 
4.316lE-08 
3.3095E-08 
4 3167E-08 
3.3095E-08 
4.3167E-08 
3.3095E-08 
3.3095E-08 
3.3OYSE-08 
3.3095E-08 
4.3167E-08 
3.3095E-08 
4.3167E-08 
3.309%-08 

3.309%-08 

3.3095E-08 

4.3167E-08 

4.3167E-08 

4.3161E-08 

3.3095E-08 
3.3095E-08 
3.3095E-08 
4.3167E-08 
3.3095E-08 
4.3167E-08 
3.3095E-08 
4.3167E-08 
3r3095E-08 
3.3095E-08 
3.3095E-08 

TRACHEA C 
0. 
6.5616E-06 
5.0306E-06 
5.0306E-06 
6.5616E-06 
5.0306E-06 
6.56166-06 
5.0301E-06 
6.5616E-06 
5.0306E-06 
6.5116E-06 
5.0306E-06 
5.0306E-06 
5.0306E-06 
5.0306E-06 
6.5616E-06 
5.0306E-06 

5.0306E-06 
6.5616E-06 

5.0306E-06 
5.0306E-06 
5.0306E-06 

6.5616E-06 

5.0306E-01 

6.5616E-06 
5.0306E-06 

5.0306E-06 
6.5616E-06 

6.5616E-06 

5.03066-06 
5.0306F-06 
5.0306E-06 
5.0306E-06 
6.5616E-06 
5.0306E-06 
6.5616E-06 
5.0306E-06 
6.5616E-06 
5.03066-06 
5.0306E-06 
5.0306E-06 
5.0306E-06 
6.5616E-06 
5.0306E-06 
6.5616E-06 
5.0306E-06 
6.Sb16E-06 
5.0 306E-06 
5.0306E-06 
5.0306E-06 

TRACHEA D 
0. 
6.5805E-06 
5.045lf-06 
5.04SIE-06 

5.04SOE-01 
6.58056-06 
5.045Ot -06  
6.5805E-06 
5.04506-06 
6.5805E-06 
5.0450L-06 
5.0450E-06 
5.0450E-06 
5 . 0 4 S O E - 0 6  
6.SM05E-01 
5.04SOE-06 
6.5805C-06 
5.0450E-06 

5.0450E-06 
5.0450E-06 
5.0450E-06 
5.0450E-06 

5.045OE-06 
6.5805€-06 
5.0450E-01 
6.5805E-06 
5.0450E-06 
5.0450E-06 

5.0450E-06 

5iO450E-06 
6.58OSE-01 
5.0450E-06 

5.045OE-06 
5.0450E-06 
5 .0450E-06 
5.0450E-06 
6.5805E-06 
5.0450E-06 

5.0450E-06 

5.045OE-06 
5.0450E-06 
5.0450E-06 

~ . ~ A O S E - O L  

6. ~ R O ~ E - O ~  

~ . S A O S E - O L  

5.0450E-06 

~ . W I O S E - O ~  

~ . S A O S E - O I  

~ . S A O ~ E - O ~  

( ~ . s A o ~ E - o ~  

PULMON E 
0. 
l.MO64E-03 
1.3849E-03 
1.3U49E-03 
1.6064E-03 
1.3U49E-03 
1.8064E-03 
l.384YE-03 

1.3849E-03 
1.8064E-03 

i.n064~-03 
1.3U4YE-03 
1.3M49E-n3 
1.3849E-03 
I.3M4YE-OJ 
1.8064E-03 
1.3d496-03 

1.3M4YE-03 
1.8064E-03 
1.314YE-03 
I .3M49E-03 
1.3849E-03 
l . 384YE-03  
1.8064E-03 
1.3849E-03 
I.no64E-03 
1.3149E-03 
IeM014E-03 

1.8064E-03 

1.3849E-03 
1.3M4YE-03 

I .3849E-03 

1.3U49E-03 
1.MO64E-03 
1 .3M4YE-03  
1.8064€-03 
1.3849E-03 
I.364OE-03 
1.3M49E-03 
1.3B49E-03 
1.8064E-03 
1 .3U4YE-03 

1.3849E-03 
I .8064E-03 
1.3849E-03 
l . 3 8 4 Y E - 0 3  
1.3M49E-03 

1.3U49E-03 

I . A O ~ ~ E - O ~  

I . I I O ~ ~ E - O ~  

L 

PULMON H 
0. 
4.5159E-04 
3.4622E-04 
3.4622E-04 
4.5159C-04 
3.4622E-04 
4.5159E-04 
3.4622~-n4 
4.5159E-04 
3.4622E-04 
4.5159E-04 
3.46226-04 
3.4622E-04 
3.4622E-04 

4.5159E-04 
3.4622E-04 

3.462ZE-04 
4.5159E-04 

3.4622E-04 
3.4622E-04 
3.4622E-04 
4.5159E-04 
3.4622E-04 
4.5 159E-04 

3 . 4 6 2 x - n b  

4rSl59E-04 

3.4622E-04 

3.4622E-04 
4.5159E-04 
3.4622E-04 
3.4622E-04 
3.4622E-04 
3.4622E-04 
4.5159E-04 
3.46226-04 

3.4622E-04 
4.515%-04 
3.4622E-04 
3.4622E-04 
3.462EE-04 
3.46ZZE-04 
4.5159E-04 
3.4622E-04 
4.5159E-04 
3.4622E-04 
4.51596-04 
3.4622E-04 
3.4622E-04 
3.4622E-04 

+.5159~-n4 

LVMPtI I 
0. 
3.993ZE-04 
3.011 5C-04 
3.0615E-01 
3.9932E-04 
3.OLI5E-04 
3.9932E-04 
3.0615€-04 

3.0615E-U4 
3.9932E-01 
3.0615t-UI  

3.061 SE-04 

3.9932E-04 

3.9932E-04 
3.0615E-04 
3.993ZE-04 
3.0615E-04 
3.0615E-04 
3.0615E-04 
3.0615E-04 

3.9932E-04 

3.U615E-04 

3.0615E-04 

3.06lSE-04 

3.993ZE-04 
3.06ISE-04 
3.Y932E-04 
3.0615E-UI 

3.0615E-04 
3.06lSE-04 

3.06 1%-04 

3.0615E-04 
3.YY32L-04 
3.0115E-04 
3.993LE-04 
3.0615E-04 
3.U615E-04 
3.0615E-U4 
3.U6lSE-04 
3.99JZk-UI 
3.0115E-O* 
3.9932ti-04 
3.06 1%-04 
3.9932E-04 
3.0615E-04 
3.0615E-04 
3.0115E-04 

3.Y932E-04 

3.0615E-04 

3.9932E-04 

NlSO 
0 .  

OSE 

4. 0263E-03 
6.456lE-03 
1.0389E-01 
1.2925E-02 
1-6983E-02 
I.9260L-02 
2.3h71L-02 
2.7962E-02 
3.214OE-02 
3.666%-02 
4.0603E-02 
4.5134E-02 
4.9066E-02 
5.3597E-02 
5.?643€-02 
6.2060E-02 
6.6345E -02 
7.OS23E-02 
7.5047E-02 
7.8986E-02 
8.3516E-02 
8.7449E-02 
9.1979E-02 
9.60256-02 
1.0044E-01 

lr0891E-01 
1.1343F-01 
1 

I .856?F-01 
1.902OE-01 
1.9413F-01 
1.986bE-01 
Z . O 2 ( I O E - O I  

1.0473E-0 I 

1.8149E-01 

4 
w 

1 
c- 
P 



, 1  . .  , '  : i  , . L. . i.,, ... 

T I M E  
V .72OUE*O3 
P.Y2OOE+OJ 
l.OI2OE*O4 
1.0320E+04 
I.O52OE*O4 
1.072OE*04 
1.09~0~404 
I.I1ZOE*O* 
1.1320E*O4 
I .  ISZOE 4 04  
I.I7ZOE+O4 
I .  l9ZOE 404 
l.2120E+04 
1.2320E+04 
l.ZS2OE*OC 
1.272OE*04 
l.2920E*04 
I.3120E*04 
1.3320E*04 
l.3520€*04 
1.37ZOE+O4 
1.3920€*04 
1 .412QE*O4 
I .  4320E 06 
I.+5ZOE*O4 
l.472OE*O4 
I.4uZOE*O4 
1.512OE*O4 
1.5320E*04 

1.5120E * 0 4  
I .5920€*04 

1.6320E+04 
1.6520€*04 

1.6920E*04 
I.?12OE*O4 
1.?320E+04 
I.7520E+04 
I.?lZOEtO4 
I.T920E*O4 
I . L I I Z O E + O ~  
I.B320E*04 
1.852OE * O 4  
I . ~ ~ Z O E * O ~  
I .  LI9ZOE r O 4  
I . V I Z ' O E * O 4  
I.YIZOE*O4 
1 .Y520E*O4 

1.5520E*04 

I.b12OE*O4 

1.6720E*O4 

A f R  

3.0000E-04 
2.3000E-04 
3.0000E-04 

2.3000E-04 
2.3000E-04 
2.3000E-04 

2.3000E-04 
3.0000E-04 
2.3OOOE-04 

2.3000E-04 

2.3OOOE-04 

2.3000E-04 

3.OOOOE-04 
2.3000E-04 

2.3OOOE-04 
2.3000E-04 

2.3000E-04 
2.3000E-04 
2.3000E-04 
3.0000E-04 
2.30 0 0E.- 04  
3.0000E-04 
2.3.0 0 OE - 04 

2.3000E-04 
2.3000E-04 
2.3000E-04 

3.0000E-04 
2.3000E-04 
3.0000E-04 
2.3000E-04 
2.3000E-04 
2.3000E-04 

2.3000E-04 
2.3000E-04 

2.3000E-04 

2.3000E-04 

2.3000E-04 

2.3000E-04 

3.0000E-04 

3.0000E-04 
2.3000E-04 
2.3000E-04 
2.3000E-04 
2.3000E-04 
2.3000E-04 
2.3000E-04 
3.0000E-04 
2.3000E-04 
3.OOOOE-04 
2 . 3 O O O E - 0 1  

NASOPHAR A 
3.309SE-08 
4.3167E-08 

4.31 67E-08 
3.30956-08 
4.3167E-08 
3.3095E-08 
3.3095E-08 

3.3095E-08 
4.3167E-08 
3.309%-08 
4.3167E-08 
3.309%-08 
4.3167E-08 
3.30956-08 
3.3095E-08 

3 . 3 0 9 5 ~ - 0 e  

3.3095E-08 

3.3095E-08 
3.3095E-08 
4.3I6TE-08 
3.3095E-08 

3.309%-08 
4.3167E-08 

4.31b7E-08 

3.3095E-08 
3.3095E-08 

3.3095E-08 
3.3095E-08 

4.3167E-08 
3.3095E-08 

3.3095E-08 
4 . 3 1 6 7 ~ - 0 e  

+,316~~-oa 
3.3095E-08 
3.3095E-08 
3.309SE-08 
3.309%-08 
4.3167E-08 
3.3095E-08 
4.3167E-08 
3.3095E-08 
4.3167F.-08 
3.309%-08 

3.3095E-08 
3 . 3 0 9 5 ~ - 0 e  

3 . 3 0 9 5 ~ - 0 e  
4 . 3 1 6 x - o e  
3.JOY5E-08 
4.3167E-Oe 
3.3095E-08 

222Rn, Case 2. (Continued) 

TWACHEA C 
5.030bE-06 
6.56 1 6E-06 
5.0306E-OC 
6.561 6E - 0 6  
5.0306E-06 
6.5616E-06 
5 . 0 3 0 6 E - 0 6  
5.0306E-06 
5.03066-06 
5.0306E-06 
6.5616E-06 
S.0306E-06 
6.5616E-06 
5.0306E-06 
6.5616E-06 

5.03066-06 
5.0306E-06 
5.0306E-06 
6.56 l6E-06 
5.0306E-06 
6.5616E-06 
5.0306E-06 
6.5616E-06 
5.0306E-06 
5.0306E-06 
5.0306E-06 
5.0306E-06 
6.5616E-06 
5.0306E-06 
6.5616E-06 
5.0306E-06 
6.5616E-06 

5.0306E-06 
5.0306E-06 
5.0306E-06 
6.5616E-06 

6.5616E-06 

6.5616E-06 
5.0306E-06 
5.0306E-04 
5.OJ06E-06 
5 .0  306E-06 
6.5616E-06 
5.0306E-06 
6.56l6E-06 
5.0306E-06 

5.0306E-06 

5.0306E-06 

5.0306E-06 

5.0306E-06 

TRACHEA 0 
5.0450E-06 
6.5H05E-06 
5.0450E-06 
6.5H05E-06 
5 .0450E-06  
6.5005E-06 
5 .0450€-06  
5 .0450E-06  
5.0450E-06 
5.0450E-06 
6.5R05E-06 
5.04SOE-06 
6.5805E-06 
5.0450E-06 

5.045OE-06 
5.0450E-06 
5.0450E-06 
5.045OE-06 
6.5805E-06 
5.0450E-06 

5.04506-06 
6.5t105E-06 
5.0450E-06 
5.0450E-06 
5.0450E-06 
S.0450E-06 
6.5H05E-06 
5.0450E-06 
6.5AOSE-06 
5.045OE-06 
6.58056-06 
5 . 0 4 5 0 E - 0 6  
5.0450E-06 
5.0450E-0b 
5.0450E-06 
b.SH05E-06 
5 .0450E-06  

5.0450E-06 
6.5H05E-06 
5 . 0 4 5 0 E - 0 6  
5.04bOE-06 
5.06SOE-06 
5.04506-06 
6.5805E-06 
5.OCSOE-06 
6 . 5 l j O S E - 0 6  
5.045OE-06 

C . S ~ J O S E - O ~  

~ . S ~ O S E - O ~  

~ . S ~ O S E - O ~  

PULMON E 
1.384VE-03 
I.HO64E-03 
1 . 3 1 4 ~ 6 - 0 3  
1.t1064E-03 
1.3t149E-03 
1.1)0646-03 
1.3t)496-03 
1.3t149E-OJ 
1.3849E-03 
l.3kl49E-03 
I .8064E-03 
1.3849E-03 
I.8064E-03 

1 eR064L-03 
1.3kl49E-03 

1.3d49E-03 
1.3H49E-03 
1.3tl4YE-03 
1.3tl49E-03 
3.8064E-03 
1.3L149E-03 
l . l i064E-03 
1.314YE-03 
l.8064E-03 
1 3849E-03 
1.3849E-03 
1.3tI49E-03 
I .3849E-03 
1.A064E-03 
1.38196-03 
I .8066E-03 
1.31496-03 
1 . l i06SE-03 

I .  384c)E - 0  3 
1.3649E-03 

1.38496-03 
I . ~ ~ + Y E - o ~  

1.3849~-03 
1.8U64E-03 

1.8064E-03 
1.3849E-03 
l.tIO64E-03 
1.3149t-03 
1.3tl49E-03 
I .  3H4YE -03 
1.3t)4YE-D3 
1 . 8 0 6 4 E - 0 3  
1.3M49E-03 
1.HU64t-03 
l . . % b * Y E - 0 3  

PULMON n 
3.4622E-04 
4.5159E-04 
3.4622E-04 
4.5159E-04 

4.5159E-U4 
3 . 4 6 i m - 1 ~  

3 4622E-04 
3.4622E-04 
3.4b22E-04 
3.4622E-04 
4.5159E-04 

4.5 159E -04 
3.4622E-04 
4.5 159E -04 
3.4622E-04 
3.4bZZE-OI 

3.46ZZE-04 

3.462LE-04 

3.46226-04 

4.5159E-04 
3 .*b22E-O4 

3.4622E-04 
4.5159E-04 

4.5159E-04 
3.4622E-04 
3.4622E-04 
3.46226-04 

4.Sl59E-04 
3.4622E-04 

3.4622E-04 
4.5159E-04 
3.4622E-04 

3.462ZE-04 

3.4622E-04 
3.4622E-04 

4.51596-04 

3.4622E-04 

4.51596-01 
3.4622E-04 
4.5159E-04 
3.4622E-04 
4.5159E-04 
3.4622E-04 
3.4622E-04 
3.462ZE-04 

4.5159E-04 
3.4622E-04 
4.5159E-04 
3 .*b2?F -04  

3 . 4 6 2 2 ~ - n *  

LYMPH I 
3.0615E-04 
3.9932E-04 
3.06lSE-04 
3.993zt-u4 
3.0615E-04 
3.9932t-U4 
3.0blb€-U4 
3.0615E*04 
3.0615C-U4 
3.U615E-04 

3.06 1%-04 
3.9932L-U* 

3.9932E-04 

3.06lbE-04 
3.9932E-U4 

3.06ISE-U4 
3.061%-04 
3.0615E-04 
3.9932t-04 
3.0615E-04 
3.9932E-04 
3.OblSE-04 
3.Y932E-04 
3.061SE-U4 
3r0615E-04 
3.OI ISf-04 
3.06156-04 
3.99 P L t - U *  
3.0615E-04 
3.9932t-04 
3.Ob15C-04 
3.9932E-Uq 
3.0615E-04 
3.06lbE-U4 
3.06 IbE-04 
3.06lSE-lI4 
3.9P32E-UI 
3.06 I5E-04 
3.9932E-U4 
3.U6l5E-U4 
3.99JZt-IJ4 
3.06lSt-U4 
J.0615E-04 
3.0615E-U* 
3.061SE-04 
3.YY32E-U4 
3.0b15E-04 
J.Y9JZE-U4 
3.061%-04 

3.061SE-UI 

NASO OOSE 
2.0713E-01 
2.1117E-01 
2.1988E-01 2.1559E-01 

2.240bE-01 

2.3262E-0 1 
2.3705E-01 
2.409liE-0 1 
2.4551L-01 
2.4Y56E-01 
2.S397E-01 
2.5826E-01 
2.6244F-01 

2.7090€-01 
2.7543E-01 
2.1936E-01 

2.8794E-0 

~ . Z ~ W E - O I  

2.6696E-01 

Z . R ~ B ~ E - O I  

2.9236E -0  t 
2.9664E-01 14 
3. O O R Z E - O I  w 
3.0534E-0 I 1 
3.092OE-01 -P 
301381E-01 N 
3rlTTSE-01 
3.2228€*01 
3.2632F - 0  I 
3r3OT4E-Ol 
3r3502t -0  L 
3.3V2OC-01 

3.4767E-0 I 
3,437 x - a  I 

3.SL2OF-0 I 
3.5b13E-01 
3.6066E-01 
3 . 6 4 T O E - 0 1  
3.6912E-01 
3 . 7 3 4 1 ~  -0  I 
3 . ~ s e ~ - o i  
3. RZ 1'1 E-0 1 
3.8605E-01 
3.9U5LIE-01 
3.Qu51F-01 
3.9q04E -0 1 
4.030YE-01 
4.0750E-01 
4 .  I l7rf - 0 1  
4 .1597E-01 



222Rn, Case 2. (Continued) 

T I M E  
1.972OE*O4 
1.9920E*04 
2.012OE*O4 
2.0320€*04 
Z.O52OE*O4 
2.0720E*O4 
Z.O92OE*O4 
2.112OE+O4 
2.1320€*04 
2.1520E*04 
2.172OE*O4 
2.1920E*04 
2.2 1 2 OE 04 
.?.2320E*04 
2.252OE*O* 
2.2720E*04 
L. 2920E * 0 4  
2.3120€*04 
2.3320E * 0 4  
2.35ZOE +04 
2.372OE*OI 
2.3920E*04 
2 .4 lZOE*O4 
2 .4320€*04  
Z.r520E*04 
2.4720€*04 
2.4920€*04 
L.S12OE*O4 
2.5320E 04 
2.55206*04 
2 .5560€*04  

I I R  
2.3OOOE-04 
2.300OE-04 
2.3000E-04 
2.3000E-04 
2.3000E-04 
3.0000E-04 
2.3000E-04 
3.0000E-04 
2.3000E-04 
2.3000E-04 
2.3OOOE-04 
2.3000E-04 

2.3000E-04 

2.3000E-04 

2.3000E-04 
2.3OOOE-04 
2.3000E-04 
2.3000E-04 
2.36002-04 

3.0000E-04 
2.3000E-04 

2.3000E-04 
2.3000E-04 
2.3000E-04 
2.3000E-04 
2.3000E-04 

2.3000E-04 

3.0000E-04 

3.0000E-04 

2.3000E-04 

3.0000E-04 

NASOPHAR A 
4.3167E-08 
3.30YSE-08 
3.3095E-08 
3,3095E-08 
3.3095E-08 
4.3167E-08 
3.3095E-08 
4.3167E-08 
3.3095E-08 
4.3167E-08 
3.3095E-08 
3.309SE-08 
3.3095E-08 
3.3095E-08 
4.3167E-08 

4.3167E-08 
3.3095E-08 
4.3167E-08 
3.309SL-08 
3.3095E-08 
3.3095E-08 
3.3095E-08 

3.3095E-08 
4.31616-08 
3.3095E-08 
4.3167E-08 
3.309%-08 
3.3095E-08 
3.3095E-08 

3.3095E-08 

4 . 3 1 6 7 ~ - 0 8  

WASOPHAR B 
4.3161L-08 
3.3095E-08 
3.3095E-08 
3.3095E-08 
3.3095E-08 
4.3167F-08 
3.3095L-08 
4 . 3 1 6 ~ - 0 8  
3.3095E-08 
4.3I67E-08 
3.3095E-08 

3.3095E-08 
3.3095E-08 

3.3095E-08 

3.3095E-08 

4.3167E-08 

4.3167E-08 
3.3095E-08 
4 . 3 l I X - 0 8  
3.3095E-08 
3.30956-08 
3.30956-08 
3.3095E-08 

3.3095E-08 

3.3095E-08 

3.3095E-08 

4. ~ I I T E - O B  

4.3167E-08 

4.316r~-oe 

3 . 3 0 9 5 ~ - 0 e  
3.3095E-08 

TRACHEA C 
6 -56 I 6E-06  
5.0306E-06 
5.0306E-06 
5.0306E-06 

6.5616E-06 
5.0306E-06 

5.0306E-06 
6.56 I6E-06 
5.0306E-06 
6.5616E-06 
5.0306E-06 
5.0306E-06 
5.0306E-06 
5.0306E-06 
6.5616E-06 
5.0306E-06 
6.5616E-06 
5.0306E-06 
6 561 6E-06 

5.0306E-06 

5.0306E-06 
6.5616E-06 
5.0306E-06 
6.5616E-06 
5.0306E-06 

5.0306E-06 

5.0306E-06 

6.5616E-06 
5.0306E-06 
s . 0 3 m - 0 6  
5.0306E-06 

TRACHEA D 
6.580SE-06 
5.0450E-06 
5.045OL-06 
S.0450E-06 
5.0450E-06 
6.5805E-06 
5.0450E-06 
6.5flOSE-06 
5.0450E-06 
6.5805E-0b 
5.0450E-06 
5.0450E-06 
5.04SOE-06 
5.0450E-06 
6.5805E-06 
5.0450E-06 
6.5805E-06 
5.0450E-06 

5.04SOE-06 
5.0450E-06 
5.0450E-06 
5.0450E-06 
6.5805E-06 
5.0450E-06 
6.580%-06 
5.045OE-06 

5.0450E-06 
5.0450E-06 
5.0650E-06 

6 . 5 ~ 1 m - 0 6  

~ . S A O ~ E - O ~  

wLnoN E 
1.1064E-03 
1.3849E-03 
1.384YE-03 
1.384YE-03 
1.3849E-03 
1.8064E-03 
1.3849E-03 
I.flO64E-03 
1.3tI49E-03 
I.HO64E-03 
1.3b49E-03 
1.3849E-03 
1.3849E-03 
1.3849E-03 
l.RO64E-03 
1.3d49E-03 

1 .314YE-03 
1.804*€-03 
1.3849E-03 
1.384W-03 
1.3849E-03 

i.a064~-03 

1.384YE-03 
i.a061~-03 
1.3149E-03 
1.8064E-03 
1.3849E-03 
l .tl064E-03 
1.3849E-03 
1.3149E-03 
1.3H49E-03 

PULMON H 

3. 4622E-04 

3.4622E-04 
3.4622E-04 

3.4622f-04 
4.5159E-04 
3.4622E-04 

3.4622E-04 
3.4622E-04 
3.4622E-04 

4.5159E-04 
3.4622E-04 
4.5159E-04 
3.4622E-04 
4.5159E-04 
3.4622E-04 
3. 4622E-04 
3.4622E-04 
3.4622E-04 
4.5159E-04 
3.4622E-04 
4.5159E-04 

4.5159E-04 
3,4622E-04 
3.4622E-04 

4r5159E-04 

3 . 4 6 2 2 ~ - n r  

4.51596-01 

4.51596-04 

3.4622E-04 

3.4622E-04 

3.462ZE-04 

LYMPH I 

3.0615E-U4 
3.06lSE-04 
3.06ISE-04 
3.0615E-04 
3.9932E-U4 
3.0615L-04 
3.99JZL-04 

3.9932E-04 
3.0615L-04 
3.0615E-04 
3.0615E-04 
3.0615E-U4 
3.9932E-04 
3.OblSE-04 
3.9932f-04 
3.0615E-04 
3.Y93LE-04 
3.0615E-04 

3.99J2E-04 

3.06ISE-04 

3.06ISE-04 
3.06lSE-04 
3.06lSE-04 
3.9932E-04 
3.0615E-04 
3.9932E-04 
3.0615E-04 
3.993ZE-04 
3.0615E-U4 
3.0615E-04 
3.0615E-04 

NASO DOSE 
4.2049E-0 1 
4 .Z**3€-0 I 
~ . ~ F J ~ ~ L - o I  
~ . 3 2 e 9 ~ - 0 1  
~ . ~ w ~ E - o I  
4.4 LIT€-0 I 
4.4589E-01 
4.501 4.5435E-0 7E-01 1 

4.5888E-01 
4 e628lC -01 

4.7128E-01 
4.6734E-0 I 

4.758IE-Ul 
4.7985E-01 

4.8856E-01 

4.4726E-01 

5.0513E-OI 
5.096bE-01 

4 .e427~-01 

4.921 3 ~ - 0  I 

5.0120E-01 

4 
w 5.  I 4  I9E-0 I 

5.1824E-01 1 
5.2265E-01 CI 
5.2694E-01 w 
5.31 128-0 
5.3564E-0 
5.3958E-0 
5.441 I f - 0  
5.4490E-0 



1 IME 
0. 
2 . 0 0 0 0 E ~ O ~  
J.O2OOE+O2 
5.0200E*O2 
6 .1000E*02  
8.1000E*02 
P.ZOOOE*02 
I.IZOOE*03 
1.3200E*03 
1.5200€*03 
I.?200E*03 
1.9ZOOE*03 
2.I%OOE*03 
2.3200€*03 
t?.5200E*03 
2.7ZOOE*03 
2.9200€*03 
3.1200C*03 

3.5200€*03 
3.7ZOOE*03 
3.9200€*03 
4.1200€*03 
4.3200€*03 
4.5200E*03 
4.12OOE*03 
4.9200€*03 
5 .  IZOOE*03 
5.3200€+03 
5.5200E*03 
S.?ZOOE*03 
5.9200€*03 
6.1200€+03 
6.3200€*03 
6.52OOE+03 

6.9200€*03 
7.1ZOOE*03 
7.3200€*03 
7.5200€*03 
7.7EOOE*03 
I.9ZOOE +03 
~ . I Z O O E + O ~  
8.3200E 0 3 
(1.5200E*03 
B . ~ Z O O E + O ~  
8.9200€*03 
Y . I % O O E * 0 3  
Y . 3 Z O O E + 0 3  
9.5200€*03 

3.3200€*03 

6.72OOE*O3 

TRACH DOSE 
0. 
1.5323E-02 
2.4572E-02 
3.9531E-02 
4.9189E-02 
6.4632E-02 
7.3295E-02 
9.OlOSE-02 

1.2231E-01 
1.0641E-01 

1.3953E-01 
1.545ZE-01 
1.1176E-01 
1.8673E-01 
2.0391E-01 
2.1931E-01 
2.3618E-01 
2.5248€-01 
2.6838E-01 
2.8560E-01 
3.0059E-01 
3.1783E-01 

3.5004E-01 
3.6544E-01 
3.8225E-01 
3.9855E-0 1 
4.1445E-01 
4.3167E-01 
4.4666E-01 
4.6390E-01 
4.7887E-01 
4.96llE-01 
5.1151E-01 
5.2832E-01 
5.4462E-0 1 
5.6052E-01 
5.1774E-01 
5.9213E-01 
6.0991E-01 

6.4218E-01 
6.51586-01 
6.7439E-01 
6.9070E-01 
1.065YE-01 
7.238IE-0 I 
7.3880E-0 I 
7.5604E-01 
7.7101E-01 

J.~Z~OE-OI 

6.2494E-01 

PULM DOSE 
0. 
2.106IE*OO 
3.31742*00 
5.4344€*00 
6.7bllE*00 
e..ae38~*00 
I.O075E*OI 
I.Z~~SE+OI 
1.4627E*01 
1.6812E*Ol 
1.9179E*01 

2.36096*01 
2.5666E * O  I 

Z.I239E*Ol 

2.8036E * O  1 
3.0152E*Ol 
3.2463E * O  1 
3.4704E*Ol 
3.6889€*01 

4.1316E*01 
3.9256E+OI 

4.3686€*01 
4.5743€*01 
4.81 13E * O  1 
5 .0230E*01 
5.25406*01 
5.47(12€*01 
5.6967€*01 
5.9334E*01 
6.1394E*01 
6.3764E * O  1 
6.5821E*01 
6.8191E+Ol 
?.0301E*OI 
7.2618E'OI 
1.4859€*01 
7.1045E*OI 
7.9411E*01 

8.589RE *Ol 
8.8268E * O  I 

A . I ~ T I E + O I  
8.384 IE + o  I 

9.0385€*01 
9.2695E*OL 
9.4937€*01 
9.7122E*01 
Y.9489E * 0 1  
l.O15SE+02 
1.0392E102 
I.O59t)E*OZ 

LYMPH OOSE 
0. 
9.3866E*00 
1.5003E*OL 
2.4IIZE*OL 
3.0002E*01 
3.9388E*O 1 
4.4676€*01 
5.4894€*01 
6.4835E*01 
7.4499€*01 

9.4104E*OI 
8.4994€*01 

1.0460E*02 

1.242OE*O2 

1.4381 E * 0 2  

1.6341E*02 

1.1371E*02 

l.3359€*02 

1.5375C * 0 2  

1.7391E*02 
1.8302E*02 
1.9351€*02 
2.0262€*02 
2.1312E *OZ 
2.2251E*02 
2.3272€*02 
2.4267€*02 
2.52336*02 
2.62a3~*02 
2.T193E *02 
2 BZ43E 02 
2.9154E*02 
3.0204€*02 
3.1I4ZE*02 
3.2164€*02 
3.3ISEE *02 
3.4125€*02 
3.5IlsE*02 
3.6oa5~*0~ 

~ . B O + ~ E * O Z  
3.11 35E * 0 2  

3.9095€*02 
4.0034€*02 
4.1056€*02 
4.ZO5OE*OZ 
4.3016€*02 
4.4066€*02 
4.4977E*OZ 
4.6026€*02 
4.6937€+02 

Case 2. (Continued) 

T I M E  
9.1?00E*03 
9.9200E*03 
1.012OE*O4 
1.0320€+04 
1 . 0 5 2 0 E * 0 4  
I.O72OE*O4 
1.0920E*O4 
I.I12OE*O4 

1.1520E*04 

l.I9ZOE+O4 
1.2120E*04 

1.252OE*O4 

1.1320E*04 

1.1720E*04 

1.232OE*O4 

I.Z72OE*O4 
I.ZPZOE*OI 
1.31ZOE*04 
1.3320€*04 
1.3520E*04 
1.3120E*O4 
1.3920€+04 
1.4120E+O4 
I. 4 H O E *  04 
I.4520€*04 
1.47ZOE*O4 
1.49ZOE*O4 
I.S12OE*O6 
1.5320E*O4 
1.5520€+04 
,l.572OE+01 

l.6IZOE*O4 
1.6320E*04 
1.652OE+O4 
1.6720E*04 
1.6920E*O4 
I .  7 l Z U E * O 4  

1.5920E*04 

I.73ZOE*O4 
1.7520E*O4 
1.772OE*O4 
1.7920E*04 
I .e120~+04 
I . ~ ~ ~ O E + O I  
1.8520€+04 
1 . t l l Z O E * O 4  
1.8920E*04 
1.9120E*04 
1.9320€*04 
I.Y520E*04 

TRACH odsE 
7.8825E'O 1 
8.0365E-01 
8.2046E-01 
8.3677E-01 
8.5266E-01 
8.6988E-01 

9.02lIE-01 
B.B~ITE-OI 

9. I 708E-01 
9.3432E-01 
9.4972E-01 
9.6653E-01 
9.8284E-01 
9.981 3E-0 1 
1.016OE*00 
1.0309€*00 
1.0482E*00 
1.0631E+00 

1.0958€*00 
1 ~ 1 1 2 6 E * O O  
1.1289E*00 
l.l448E*00 
1.1620E+00 
1.177OE*00 
1.1943€*00 
I.P092E*00 
1.22656*00 

1.0804E*00 

1.2419E*OO, 
1.2587€*00 
1 .2?50€*00 .  
1.290YE+OO 
I . ~ O ~ I E + O O  
1.3231E*00 
1.3403€*00 
1.3553E*00 
1.3725€+00 
1.3179E*00 
1.4047E*00 
1.4210E*00 
1.4369€+00 
1.4542€*00 
I.4692E*00 
1.4864€*00 
1.5014E*00 
1.5186E*00 
I . 5340E*00  
1.5SO(1E*00 
1.5671E*00 
1.5830E*00 

PULM OOSE 
I.O~JSE*OZ 
1. IOI6E*OZ 

1.1501E*02 
I 12?7E*O2 

1.1720E*02 
l.lY57€*02 
1.2163€*02 
I.Z40OE*O2 
l.2605E*02 
1.2842E*02 
1.3054E*02 
1.328SE*02 
1.3509€*02 
1.3728€*02 
1.3964€*02 
1.4110E*02 
I.4*07E*02 
1.461 3E*02 
1.4850E*O2 
1.5062E*OP 
1.5293€*02 
1.5517€*02 
1.5735€*02 

1.6ITEE*OZ 
1.6415E*02 
1.6621E*O2 

1.5972E*02 

1.6858€*02 
1.7069E*02 
1.7301E*02 

1.7PBOE+O2 

1.?525E*OZ 
I.7743E*02 

1.8186€*02 

LYMPH DOSE 
4.7987E*02 
4.8925€*02 
4.9947€*02 
5.0941€+02 
5.1908€*02 
5.2957€*02 
5.386(1E*02 
5.4918€*02 
5 5829E 0 2  
5.68?8E*02 

5.8839E.02 
5.9833€*02 
6.0199€*02 
6.1849€*02 
6.2760€*02 

S.TBI~E*O~ 

6.3809~+02 

6.67oa~*o2 

6.8724€*02 

6.4?20€*02 
6.5?70E*02 

6*7730E*02 

6.9691E.02 
?.074OE*02 
1.1651€+02 
7.27OIE*O2 
1.3612E*02 
7.4661€*02 
7.5600€*02 
7.6622€*02 
7.76166*02 
7.8582€*02 
?.9632E*OZ 
8.0543E*02 

4 
w 
1 
.b 
.b 



222Rn, Case 2.  (Continued) 

T I M E  
1,9?2OE*O4 
1.9920€*04 
2.0 1 ZOE *04  
2.0320€*04 
2.0520€*04 
Z.O?2OE*O4 
2.0920€*04 
Z.llZOE*O4 
2.1320€*04 
2.1520E*O4 
2.1?20E*O4 
2.1920€*04 
Z.ZI2OE*O4 
2.2320€*04 
2.2520€*04 
2.2?2OE*Ob 
2.2920€*04 
2.3120€*04 

2.3520€*04 
2.3?20€*04 
2.3920E.04 
2.412OE*O4 
2.4320€*04 
2.4520€*04 
2.4?20€*04 
2.4920€*04 
2.5120€*04 
2.5320€*04 
2.5520E*04 
2.5560€*04 

2.3320E *04  

TRACH DOSE 
1.6002€*00 
I.6152€*00 

1.64?4€*00 
1.6325€*00 

1.664?€*00 
1.6801€*00 
1.6969€*00 
1.?132€*00 
1.?291E*00 
1.1463€*00 

1.??85€*00 
1.?93SE*00 
1.8101E*00 
1.8261E*OO 
1.8430€*00 
1.8593€*00 
1.8?52E*00 
1.8924€*00 
1.90?4€*00 
1.9246E *00 
1.9396€*00 
1.9568€*00 
1.9?22€*00 
1.9890€*00 
2.0053€*00 
2.0212E*00 
2.0384€*00 
2.0534€*00 
2.O?O?E*00 , 

2.073?E*00 

1.?613€*00 

PULM OOSE 
2.1Y95E*02 
2.22OlE*O2 
2.2438€*02 
2.2644€*02 
2.288IE*OZ 
2.3093€*02 
2.3324€*02 
2.3548€*02 
.2.3?66€*02 
2.4003€*02 
2.4209E*02 
2.4446€*02 
2.4652€*02 
2.4889€*02 
2.5101E*02 
2.5332€*02 
2 .5556€*02  

2.6011E*02 
2.621?€*02 

2.57?4€*02 

2.6454€*02 
2.6660€*02 
2.689?€ 0 2  
2.?108E*02 
2.7339€*02 
2.?563€*02 
2.??82€*02 
2.8019€*02 
2.82256*02 
2.8462E*02 

LYMPH OOSE 

9.8326€*02 

1.0029€*03 

9.7415E*02 

9.93?5€*02 

l.O22?E*03 
1.0330€*03 
1.0429€*03 
1.0526€*03 

1.0?22€*03 

1.0 134€*03 

1.0631€*03 

1.0821E * 0 3  
1.0918E*03 
1*1023E*03  
1.111?E*03 
l.lZL9€*03 

1.1415E*03 
1.1520E*03 
l.l61IE*O3 
1.1?16€*03 

1.1318E*03 

1.180?€*03 
1.1912E*03 
1.2006€*03 
1.2108E*03 
1.220?€*03 
1.2304€*03 
1.2409€*03 

1.2605E*03 
1.2500€*03 

1.2623€*03 

L 



SOLUTION OF SYSTEM OF DIFFEHENTIAL EIJUATIONS 

O Y I J J / D T  A l J ~ 1 ) * Y l l l  A I J * Z ) * Y l Z I  ...* J=I*JHAX 
COEFFICIENT MATRIX RECALCULATED A T  FOLLOWING T I M E S  

~ . O O O E + O ~  

PRINT INTERVIL  FOR TIHE LESS THAN 
2 . 0 0 0 E ~ 0 2  2.55% + 04 

PRINT INTERVhL FOR TIME LESS THAN PRINT INTERVAL FOH T I M E  LESS THAN 

I N I T I A L  T IME INTERVAL IS 1.000E+00 

TIME INTERVAL FOR TIME GREATER THAN TIME INTERVAL FOR TIME GREATER THhN TIME INTERVAL FOR TIME GHEATER THAN 
9.000€*02 2.000E*00 3.000E+Ot 1 .000E+01  h.000E + 0 2  2.000E+01 

NUMBER OF HALVINGS I S  RESET TO 
0 1 4 5  

NUMBER OF TERMS I N  SERIES EXPANSION IS RESET T O  
LO 

4 w 
I 
.b m 
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226Ra, Case 1. (Continued) 

NONZEHO COEFFICIENTS FOR J i: 13 G I T  HUHOEN 

N A I JINI N A I J e N l  N 
I 7.5OOOE-01 13 -1 .0000E+00 

NONZEHO COEFFICIENTS FOR J 2 14 NASOPHAH A 

N A l J * N l  N A l J e N l  N 
3 3.75lOE-03 14 -1 .0000E*00 

NONZERO COEFFICIENTS FOR J = I5 NASOPHAH B 

N A1J-N)  
3 1.3504€*00 

NONZFHO COEFF 

N A I J v N l  
3 1.1542E-02 

NONZERO COEFF 

N A l J e N l  
3 2.30M3E-01 

N A1J.N) N 
15 -1.0000E.00 

CIENTS FOR J = 16 TRICHEA C 

N A I JIN) N 
16 -l.OOOOE+00 

CIENTS FOR J = 17  TRACHEA 0 

N A(JeN1 N 
17 - 1 . 0 0 0 0 E ~ 0 0  

NONZERO COEFFICIENTS FOR J = ie PULMON E 

N A ( J * N l  N A I J * N )  N 
3 1.34l7€+00 ie -1.3e6*~-02 

N 4 I J * N l  

N A1J.N) 

N A I J v N l  

N A I J W N I  

N 4 I JINI 

N A l J e N l  

N A ( J t Y l  

N A I J * N l  

N 4 I JINI 

N A1J.N) 

4 
w 
I 
F. 
W 



NONZERO COEFFICIENTS FOR J 8 19 PULMON F 

N AIJINI N AIJeN) N A IJeNI  
3 3.5779€*00 I 9  -l~0000E*00 

NONZERO COEFFlt lENTS FOR J = 20 PULMON G 

N A I JIN) N AIJeNI  N A I J e N l  
3 3.5779€*00 20 -1.3864E-02 

226Ra, Case 1. (Continued) 

N A I JINI 

N A I JeN) 

PULHON H NONZEHO COEFFICIENTS FOR J = 21 

N A I J e N I  N AIJeN) N AIJeNJ 
3 4.4724E-01 21 -1.3864E-02 

NONZERO COEFFICIENTS FOR J = 2 2  LYMPH I 

N A I JeN l  N AIJvN) N A1J.N) 
21 I .3863E-OZ 22 - 1 . 3 t 1 6 4 ~ - 0 ~  

NONZERO COEFFICIENTS FOR J = 23 BONE 

N A l J e N l  N A I JIN) N A1J.N) 
2 1.OOOOE-01 23  -4.3450E-05 

NONZERO COEFFICIENTS FOR J 8 24 LIVER 

N A t  JeN l  N AIJvNI  N A l J e N l  
2 4.0000E-04 24 -6.9316E-02 

N 4 I JINI 

N AIJINI 

N A I J e N I  

N A I JeN) 

N A l J e N I  

N A I J e N I  

N A I JeN l  

N A ( J e N l  

4 
w 
I cn 
0 



226Ra,' Case 1. (Continued) 

NONZERO COEFFICIENTS FOR J I 25 KIDNEY 

N A I JINJ N AIJIN) N AtJsNJ 
2 4.0000E-03 25 -6.9316E-02 

NONZEHO COEFFICIENTS FOR J P 26 TOTAL BODY 

N A IJsN)  N A ( J * N )  N A IJsN)  
2 1.0000E+00 26 -7.7135E-04 

NONZERO COEFFICIENTS FOR J = 27 O I T  DOSE 

N A fJsN)  N A(J*NJ 
13 5.4630E-01 

N AIJIN) 

NONZEHO COEFFICIENTS FOR J = 28 NASO OOSE 

N AIJsNJ N A(J*NJ N A ( J * N )  
14 5.5825E*02 15 5.5825€*02 

NONZERO COEFFICIENTS FOR J 8 29  TRACH DOSE 

N A(JsN) N A I JsN) N A ( J * N )  
16 1.3956€*01 17 1.3956€*01 19 4.0307E-01 

NONZERO COEFFICIENTS FOR J = 30 PULM OOSE 

N A tJvN)  N A(JsNJ N A ( J * N )  ' 

18 1.1165€+01 19 1.1165€*01 20 1.1165€+01 

N A ( J * N J  

N AIJsFI) 

N A IJsN)  

N A I J s N )  

N A IJsN)  
2 0  8.0615E-03 

N A 
21 1 .1165t+01  

N 4 i J - N )  

N A I J s N l  

N A ( J * N l  

N A ( J * N )  

N A(JsN) 

N A ( J * N I  

4 
w 
I cn 
P 



NONZERO COEFFICIENTS FOR J 31 

N A I J t N l  N A I J t N l  
22 3.7217E*OE 

226Ra, Case 1. (Continued) 

NONZERO COEFFICIENTS FOR J * 32 

N A I JvN) N A ( J v N l  
23 7.9750E-01 

NONZEHO COEFFICIENTS FOH J = 33 

N A(JvNI  N A I J t N I  
E l  3.2838€*00 

NONZERO COEFFICIENTS FOH J = 34 

N A l J v N l  N A ( J v N I  
25 1.8606E*01 

NONZEHO COEFFICIENTS FOR J i 35 

N A ( J t N l  N A I J t N l  
26 7.97506-02 

LYMPH OOSE 

N A I J v N I  

0ONE DOSE 

N A ( J t N l  

LIVER DOSE 

N A IJvN)  

KIDNY DOSE 

N A I J v N I  

BODY DOSE 

N A (  J t N l  

N A I  J t N l  

N A I J t N )  

N A I J t N l  

N A ( J t N l  

N A t J t N )  

N A I J t N l  

N A ( J v N I  

N h I J t N l  

N A I d v N I  

N A I J g N l  

rc 
w 
I cn 
N 



226Ra, Case 1 .  (Continued) 

COEFFICIENT M A T R I X  FOR TRANSFER OF RA-226 CASE 1 

NONZERO COEFFICIENTS FOR J = 1 G l T  RATE 

N AIJvNI  N 4 t J v H I  N A I JINI 
I -l.0000E*00 5 I.i?000€*00 6 I.ZOOOE*OO 
9 4.3620E-01 10 2 .1200€*02  1 1  I . 2 7 0 0 € * 0 1  

I 7  3 . 4 6 5 7 € * 0 0  I 9  6.9315E-01 20 I .3e63~-02 

NONZEWO COEFFICIENTS FOR J = 2 BLOOD RATE 

N A1J.N) N A f J.Nl H A l J i N l  
I 3.0000E-01 2 -l.OOOOE*00 14 6.0315E*Ol 

22 1.3863~-02 

NONZERO COEFFICIENTS FOR J = 3 

N A I J'. N I N A I J * N I  
3 0. 

NONZERO COEFFICIENTS FOR J = 4 

N AIJvN) 
4 0. 

N AIJINI 

NONZERO COEFFICIENTS FOR J = 5 

N A. (J*NI  N A(J*N)  
5 0. 

NONZERO COEFFICIENTS FOR J x 6 

N A I J * N )  N A I J * N I  
6 0 .  

A I R  

N AIJvN)  

S O I L  

N 

YATER 

N 

4 l J v N I  

A l J v N l  

GRND YATEH 

N A I J * N I  

N A1J.N) N AIJgNJ 
16 6.9315E*OL ie I . 3 e b 3 ~ - ~ 2  

N AIJIN) 

N r \ I J * N )  

N A I J * N I  

N 4IJvNJ 

N AlJvNJ 

N AtJvNJ 
4 
CI, 
I 

Ln 
w 

N 4 l J v N )  

N A I J * N I  



226Ra, Case 1. (Continued) 

NONZERO COEFFlClENrS FOR J = 7 VEG EXTEHN 

N A1J.N) N A I JvN) 
r 0 .  

N A I JvN) N 4 I JvN) N & I J v N )  

NONZERO COEFFICIENTS FOR J = ’ 8 VEG INTERN 

N A I JvN) N A I JIN) 
8 0. 

N AIJsN)  N A(JsN)  N A I J v N l  

NONZERO COEFFICIENTS FOR J 0 9 M I L K  

N A I JvN) 
3 0. 
9 0 .  

N AIJvN)  
4 0. 

N A(JvN) 
5 0. 

N A(JvN) 
7 0. 

N A IJvN)  
8 0. 

MEAT NONZERO COEFFICIENTS FOR J = LO 

N A IJvN)  
3 0. 
10 0. 

N A I JvN) 
1 0. 

N A IJvN)  
5 0. 

N A ( J * N )  
r 0 .  

N A IJvN)  
R 0. 

4 
w 

I 
cn 
& 

NONZEHO COEFFICIENTS FOR J = I 1  LlVEH HEAT 

N - A l J v N )  
8 0. 

N A I J s N I  
3 0 .  

11 0 .  

H L I J v N )  
4 0. 

N A I JvN) 
5 0. 

N A I JvN) 
7 0. 

NONZERO COEFFICIENTS FOR J I I2 

N A IJvN)  N A I J * N )  
5 1.0000E-OI 12 -1.0001E-02 

F l S n  

N A IJvN)  N A I J v N I  N A IJvN)  
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226Ra, Case 1. (Continued) 

NONZEI3O COEFFICIENTS FOH J = 19 PULHON F 

N A t J t N I  N A(JvN) N A I J v N I  
3 3.5??9€+00 19 -1 .0000E+00 

NONZERO COEFFICIENTS FOR J = 20 PULHON G 

N A ( J t N I  N A ( J * N l  N A ( J * N I  
3 J .S7?9E*00 20 -1.3864E-02 

NONZeRO COEFFICIENTS FOR J 1 21 PULHON n 
N A l J v N I  N A(JmN) N A l J t N l  
3 4.4124E-01 21 -1.3864E-02 

NONZERO COEFFICIENTS FOR J = 22 LYMPH i 

N A f J t N l  N A t J t N l  N A ( JeNI  
21 I .  3863E-02 22 -1.3864E-OZ 

NONZERO COEFFICIENTS FOR J = 23 BONE 

N A ( J t N I  N A t J # N )  
2 1.0000E-01 23 -4.3450E-05 

NONZERO COEFFICIENTS FOR J = 24 LIVER 

N A t J t N I  N A t J e N I  
2 4.OOOOE-04 24 -6.931 6E-02 

N A IJvNI  

N A ( JvN)  

N A I J - N I  

N A ( J * N I  

N A ( J t l u )  

N I ( J * N I  

N A ( J v I 4 I  

N 4 I J v N )  

N A I J t N )  

H A ( JINI 

N i r  J~NI  



226Ra, Case 1. (Continued) 

NONZERO COEFFICIENTS FOR J = 25 KIDNEY 

N A I J * N l  N A IJvN)  N 
2 4.0000E-03 25 -6.9316E-02 

NONZERO COEFFICIENTS FOR J = 26 TOTAL BODY 

N A I  J * N l  N AIJINI N 
2 1.0000E*00 26 -7mT135E-04 

NONZEHO COEFFICIENTS FOR J = 27 G I T  DOSE 

N A I J v N I  N A I J I N I  
13 5.4630E-01 

N 

NONZERO COEFFICIENT5 FOR J = 28 NASO DOSE 

N A ( J * N )  N AIJIN) N 
14 5.5825€*02 15 5.5825€*02 

NONZERO COEFFICIENTS FOR J = 29 TRACH DOSE 

N A(JvN) N A IJvN)  N 
16 1.3956€*01 17 1.3956€*01 19 4.030TE-01 

NONZERO COEFFICIENTS FOR J = 30 PULM DOSE 

N A(JvN1 N A IJvN)  N AIJINI 
18 1.1165E+01 19 1.1165€+01 20 l.l165E*01 

N A I J * N l  
20 8.0615E-03 

N A IJvN)  
21 1.1165E*OI 

, 



NONZEHO COEFFlClENlS FOR J = 31 

N 
22 

A IJvN)  
3.72 17E 02 

N 

NONZERO COEFFICIENTS FOR J = 32 

N A(J*N)  N A ( J * N )  
23 T.9750E-01 

NONZERO COEFFICIENTS FOR J = 33 

N A ( J * N )  N A tJvN)  
24 3.2838€*00 

NONZERO COEFFICIENTS FOR J 34 

N A ( JIN) N A ( J t N )  
25 1.8608€*01 

NONZERO COEFFICIENTS FOR J = 35 

N A ( J * N )  N AIJIN) 
2‘6 7.9750E-02 

226Ra, Case 1, (Continued) 

LYMPH DOSE 

N 

BONE OOSE 

N 

LIVLH DOSE 

N 

KIDNY DOSE 

N 

BODY DOSE 

N 

N A ( JIN) 

N AIJvN)  

N A I J t N )  

N A (JeN) 

N I I JIN) 



53-59 

W
 

m u 
'n

 

9
 

N
 

N
 

a
 

f
 

b. 
0
 

X
 

W
 

LL 
m

 
z 4

: 

c
 

a
 

a
 
0
 

IL
 

v
)
 

z 2 
c
 

4
 
3
 

a
 W
 

L
 
0
 

2
 
2 c A
 
0
 

V
I 

a
 

c
 

o 
9
 4

4
 9

 a 9
4

9
 9

 4
 9

 o 4
9

 9
 Q

 9
 a a

 
9
 0

9
9

 9
 9

 Q
 o 9

 9
 o 9

 0
9

 o
 9

 9
 9

0
 9

 
4

9
.
0

 o 9
 0

9
 9
 9

 
u
 
a
 
0

 o
 a
 a
 a
 
0

0
 o
 
0

0
 o
 o
 0

0
 o
 o
 o
 o
 o
 o
 o

o
o

 o
 o
o
o
 o
 0

0
 a
 o
 o
 o
 o
 o
 0

0
 o
 o

o
o

 o
 o
o
o
 o

 o
 

y
1
 

I
1

1
1

1
I

 I
1

1
1

1
1

1
1

1
1

l
1

1
1

 I 
I

l
l

 1
1

1
1

1
1

1
1

1
1

1
1

 I
l

l
 I

1
1

1
1

 1
1

1
1

I
 

I
 

(L
i 

w
 w

 
lu

 
Y

' w
w

 w
 b. w

 Lu w
 w

 w
 w

 w
 w

 w
 w

 
Lu w

w
w

 w
 w

 w
 w

 w
 w

 w
 lu

 w
 w

 w
 w

 w
 &'a 

w
 w

 W
U
'
 w

 
b. w

 
iy

 Lu LLI 
n
 o
 c
 - - -- - -

1
 - I

 --- - - - - 
- - 

I
 
c
 
Q

 e
m

 m
 m

 m
m

m
 m

m
m

 m
 ~

~
m

m
m

m
 

m
 m

 m
 m

m
m

 m
 m

m
m

n
 m

m
 m

m
m

 m
 m

 m
 a

m
 m

 m
m

m
m

 m
m

m
 n

 m
 

w
 

0
 
o

~
e

c
e

~
e

c
e

e
e

~
c

~
e

~
e

c
~

 
c

c
c

c
c

m
c

c
c

c
c

c
c

c
c

c
c

c
e

 c
c
c
c
c
 c
c
c
c
c
 

- 
rn e

m
 m

 m
 m

n
m

 m
 m

a
 m

 m
m

m
m

 m
 m

 v: 
m

 a
m

m
 5 m

m
m

 ;n
 $

$
 JI m

m
 m

 a
 m

 n
m
 m

 m
'n

m
m

 m
r

 m m
 rll 

-.. .................. 
A
 e
 - - h

n
 n
 n
 n
n
 n
 n
 n
 n
 n

 *
n
 n
 n

n
 n

 n
 4 444 n

 444 4
m
n
 0'4444 A

4
4

 0' 440'0' 444; 4 

0
 
3
 a
0
 0
 
0

 
S

O
 0

 0
 a
 0

 0
 a
 a
 0

 a
 0

 0
 0

 
s
 o
a
o
 0

 D
O

0
 0
 a
0
 a
0
 a
 0

 0
 0

 %
 0

 
0

 o
¶
a
 = a

 D
O

 3
 0

 
I 

I
l

l
 I 

I
 
I

l
l

 I
l

l
 I

I
I

I
I

I
 I

1
 I 

I
l

l
 I 

I
l

l
 I

I
I

I
I

I
 I

I
 I

l
l

 I
1

1
1

1
 1

1
1

1
 1 

w
 w

 w
w

 w
 w

 w
w

w
 w

 w
 w

 u
 w

w
 w

 w
 w

 w
 w

 
w

 w
w

w
 w

 w
 w

w
 w

 w
 w

 a4 W
W

 w
 w

 'u *w
u

 w
 
'a

4
U

 'LI d
 w

 w
 'A w

 
c
 - .?

O
 
0

 
0

 0
s
 0

 
0

 0
 0

 0
 0

 s
 0

 0
 0

 0
 a
 
3
 0

0
%

 0
 
0

 0
 0

 0
 0

 0
 0

 0
 0

 
0

 a
 
0

 0
0

 a
 
0

 0
0

 0
 a
 3
 3
 3
 a
 

m
 c
 *

0
 0

 
0
 0

+
0

 0
0

0
 9

 >
* 3

o
0

0
 u 

0
 6
0
s
 0

 
6

0
0

 u 
9

0
 9

0
0

 -
9

 0
 +
o
 Y

 
0

b
s

.
0

 9
s

.+
.o

 3
 

c
 
o
 o
n
e
 IC

 c
 c
c
c
 c
c
c
 e
 c
e
 c
 c
c
 c
 c
 c
 c
c
c
 c
 c
c
c
 c
 c
c
 +

k
c

 c
 c
 c
 c
c
 c
 c
c
c
c
 c
c
c
 L

 c
 

W
.

.
.

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

r
e
 u m

 m
a

 P
 m

 m
m
n
 a

m
m

 G
m

m
 n

 a
 JI m

 m
 U; m

m
m

 m
 m

m
m

 J
)
 m

 n
m

 m
m

 tn 
m

 m
 a

m
 JI m

m
;n JI rn

n
a

 n
 in

 

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

 
I
 
I
 

I
1

 I 
I 

I
l

l
 I

1
 I 

I
 
I

I
 I 

I 
I
 
I 

I 
I 

I
l

l
 I

1
1

1
 I
 
I
 
I
 
I
 
I
 
I 

I 
I 

I 
I

I
 I
 
I

l
l

 I
 
I

I
 I 

I 
I
 

w
 w

 w
w

 w
 w

 W
W

IU
 lu

 w
 w

 w
 w

w
 w

 w
 w

 w
 IL

' w
 w

w
w

 w
 w

w
w

 w
 w

 w
 w

 w
 w

 w
 w

 lu
 w

w
 w

 w
w

w
 w

 
W

W
W

L
Y

 w
 

0
 
0

0
0

 e
 0

 o
o
o
 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

 
O

O
%

O
 0

0
0

0
 3
 

-
-
a
 - - - -

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

m
 n
 n

 m
 a
 In a

n
 m

 m
 n

 m
 m

 m
 m

 a
 YI m

 m
 n n

 m
nan n m

 m
 n

 m
 rn n

 m
 ,n v)

 m
 m

n-m
 en 

'n
 a
 m

 m
m

 qn 
n

 n
 ;n

 n
 n 

. 
<

 
n
 -

0
 

0
 
0

 
0

0
 

0
 0
I
 0

 e
0

0
 0
 0

 0
 
0

 
I
0
0
 

0
 
0

*
 

0
 .+

 * * e
0

 * 0
 * ** * 

0
 
*

0
 0

 
0

 t.* * 
0

 

N
 N

 N
N

 N
 N

 N
N

N
 N

N
N

 N
 N

N
N

N
N

 N
 N

 
N

 N
N

N
 N

 N
N

N
 N

 N
N

N
N

N
 N

 N
 N

 N
N

 N
 N

N
N

N
 N

N
N

 N
 N

 

N
 N

 N
N

 N
 
N

 N
N

N
 N

 N
 N

 N
 N

 N
 N

 N
 N

 N
 N

 N
 N

N
N

 N
 N

N
N

 N
 N

 N
 N

 N
 N

 N
 N

 N
 N

h
 N

 N
N

N
N

 W
A

IN
 .?r 

(u
 

9
 Q

 9
9

 9
 9

 Q
Q

 9
 9

 9
 0

 9
 9

 9
 9

 0
 9

 9
 4

 
Q

 9
9

9
 0

 9
9

9
 Q

 9
9

 9
 9

9
 9

 9
 9

 Q
Q

 9
 9

4
9

 9
 9

 C
 9

 9
 9

 
9
 9

 
4

 9
 Q

Q
~

 
Q

O
O

 Q
~

Q
 

9
 9

 Q
 Q

 9
 
9

 9
9

9
 Q

 9
9

0
 9

 Q
Q

 9
 9

9
 9

 9
 Q

 9
9

 9
 9

0
9

~
 

9
 a

9
 Q

 9
 

Y
 

A
 
I
 

X
 
0
 ................................................. 
N

 N
N

N
 N

 N
N

N
N

 N
N

N
N

N
N

N
N

N
N

N
 N

N
N

N
 N

 N
N

N
N

N
N

N
N

N
N

N
 N

N
N

 N
 N

N
N

N
 N

?
u
N

;N
 

z o 9
 
J
) 
9
 Q

 
Q

 a 2
9

 9
 9

 9
 Q

 9
 9

 9
 9

 9
 9

 9
 9

 
Q

 9
9

 9
 9

 9
 9

 9
 9

 Q
 o 9

 9
 Q

 9
 o
 
Q

 9
 9

 
9

 o
 9

9
 9

 
9
 o
 9

 Q
 
9

 
'
L
o
 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

 
W

I
 I
 
I
 
I

I
 I 

I 
I

l
l

 I
1

 I 
I 

I
I

 I 
I

I
 1 

I
1

 I
l

l
 I

1
1

1
 I 

I 
I 

I 
I

1
 I 

I
 
I 

I
1

 I 
I

l
l

 1 
I

l
l

 I 
I
 

c
 w

 w
 w

 w
w

 w
 w

 w
w

 w
 w

 w
 w

 L
L

'W
 w

 w
 w

 w
 w

 w
 w

 W
U

W
 w

 w
w

w
 w

 w
 w

 w
 w

 w
 w

 w
 w

 w
w

 w
 w

w
w

 w
 w

 w
 w

 w
 w

 
2
 0

 0
 0

 0
 0

 
0

 
0

 
0

0
 0

 
0

 0
 a
 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
 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

 

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
3

 0
 
0

0
0

 0
 0

 

>
n

L
-

 
m

;n
m

 m
 n

m
m

m
 m

m
m

m
m

m
m

m
m

t
t

 G
m

m
m

 m
m

m
m

m
m

m
m

m
m

m
n

 m
m

m
 m

 m
m

m
m

 m
m

a
~

~
p

n
 

a o
 o
 o
 0

0
 o
 o
 o
o
o
 o
o
o
 o
 o
o
o
 0

0
 o
 o
 o
 o
o
o
 o
 o
o
o
 o
 0

0
 o
 0

0
 o
 o
 o
o
o
 o
 
0

0
0

0
 o
o
o
 o
 o
 

W
I

 I
 
I

l
l

 I
 
I
 
I

l
l

 I
l

l
 1 

I
1

 I 
I

I
 I 

I
1

 I
l

l
 I

l
l

1
 I 

I
l

l
 I

1
 I 

I
1

 I
I

 I
 
I

I
I

I
 I

l
l

 I 
I
 

c
 w

 w
 w

 w
w

 w
 w

 W
W

d
 W

W
4

 w w
w

 w
w

 w
 w

 w
 w

 w
a

w
 w

 w
w

w
 w

 w
w

 w
 w

w
 w

w
 w

w
w

 n
J w

w
w

w
 W

d
W

W
 d

 
n. 

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

 
w

o
o

 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

 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
 0

 0
 0

0
 0

 0
 0

 0
 0

 
0

 a
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

 

>
a
 0
 JI n

m
 n
 m

 n
m
m
 JI J

, m
 JI m

 n
 n

 JI n
 G G t n

m
a

 m n
a

m
 a m

 m
 a
 m

m
 JI n

 n
 n

a
 m

 
n
 n
n
n
 n

 n
 

a
m

 m m
 m

m
 m

 m
 m

m
m

 m
m

 m
 m

 m
 m

 ~
n

 
m

 m
 m

 m
 m

 m
m

m
 m

 m
m

 m
 m

 m
 m

 m
 m

 m
 m

 m
 m

 m
m

 m
 m

m
m

m
 m

m
m

 m
e

 
Y

O
 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

 
e

l
 I 

I 
I

I
 I
 
I 

I
l

l
 I

I
 I 

I
 
I

I
 I 

I
 

I
1

 I 
I

1
1

1
 I
 
I

l
l

 I 
I 

I
I

 I
I

 I 
I 

I 
I

1
 I 

I
l
l
 I 

I
l

l
 1

 
I
 

u
 w

 w
 w

 w
w

 w
 w

 w
w

w
 w

 w
 w

 w
 w

w
 w

 w
w

 w
 w

 
w

 w
w

w
 w

 w
w

w
 w

 w
w

 w
 w

w
 w

 w
 w

 w
w

 w
 w

w
w

 w
 w

 w
w

 w
 w

 
I
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

 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

 
I

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

 
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

6
0

 0
 0

 
4

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

I
 
-
a
-
 
I
-
 - - -- C

I a
 C

I - - 
LI 
m
-
4
 
4
 
I
-
 - 

m
 m

 m
 m

m
 m

 m
 m

m
m

 m
m

m
 m

 m
 m

 m
 m m

 m
 m

 m
 m

m
m

 m
 m

m
 m m

 m
 In 

In
 m

m
 m

 m
 m

 m
m

 m
 m

m
m

 m
 m

m
m

 m
 m

 
0

 J
 
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
 3
 

I
 
I 

I 
I

I
 I 

I 
I

l
l

 1
1

 I 
I

l
l

 I 
I

1
 I

1
 I
 
I
l
l
 I 

I
l

l
 I 

I
I

 I 
I

1
 I

1
 1 

I
1

 I
1

1
1

1
 1

1
1

 I
 
I
 

w
 w

 w
 w

w
 w

 w
 w

w
w

 w
 w

 w
 L

u
w

w
 w

 w
 w

 w
 w

 w
 w

w
w

 w
 w

w
w

 w
 w

 w
 w

 w
 w

 w
 w

 w
 w

w
 w

 w
w

w
 w

 w
w

w
 w

 w
 

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

 

w
o

 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
 a
 0

 0
0

 0
 0

 0
 0

 a
 0

0
 0

 0
 
j
 J
 0

 
0

 0
0

0
 0

 a
 a
 0

 0
 
0

 a
 0

 
0

 0
 0

 
¶
 
3
 a
 
0

 
1
 o
a
 0

 a
 0

 3
 0

 0
 

............................ 
w

 ................... 
Z

 
9
 9

 9
 9

9
 9

 Q
 9

9
 Q

 9
9

9
 9

 9
9

 Q
 Q

 9
 9

 9
 
9
 9

9
9

 9
 9

9
9

 9
 9

9
9

9
9

 9
Q

 9
 0

9
 9

 
Q

Q
Q

S
 0

9
9

 9
 9

 

w
 ................... 

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

2
0

 0
 
0

 
x

.
.

.
 

0
 - - 

a
d
 a
 - L

I - - C
I -
a
 - -

.
-
.
a
 - -

-
I
 - - 

a
 o
 o
 o
 0

0
 o
 o
 o
o
o
 o
 o
 o
 o
 0

0
 o
 o
 o
 o
 o
 o
 o
o
o
 o
 o

o
o

 o
 0

0
 o
 0

0
 o
 o
 o
 0

0
 o
 o

o
o

 o
 o
 0

0
 o
 o
 

c
 n
 n
 n
 n
n
 n
 n
 m

o
m

 n
n
 n
 n
 n
o
 n
 F
I
 n
 n
 n

 n
 n

n
n

 n
 n
o
n
 n
 n
n
 n
 n
n
 n
o
 n

 n
n

 n
 n

n
n

n
 n
n
n
 n
 n
 

n
 n

 n
 n

n
 (.I o

 o
m
 n

 o
n
 m

 n
 n

n
 n

 n
 n

 n
 n
 n

 n
n

o
 o
 n

o
n

 n
 o

n
 n

 n
n

 n
o

 n
 n

n
 n

 o
n

a
n

 n
n
n
 n
 n
 

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

 
1 

I
 
I
 
I 

I 
I
 

I
1

1
1

 I
I

 I 
I
 
I 

I
 
I
 

I
1

 I 
I 

I 
I
l
l
 I
 
I

l
l

 I 
I 

I
1

 I 
I
 
I
 
I 

I 
I 

I 
I
 
I
l
l
 I
 
I

l
l

 I 
I
 

w
 w

 w
 w

w
 w

 w
 w

w
w

 w
w

w
 w

 w
w

 w
 w

w
 w

 w
 

w
 w

w
w

 w
 w

w
w

 w
 w

w
w

 w
w

 w
 w

 w
 w

w
 w

 w
w

w
 w

 w
w

w
 Y

 w
 

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

 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

 
A
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

 
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

7
9

 0
 0

 

=I A 0' 4 A
4 0' 4

 440' 4
4
4
 4
 40'44 40' 4 4

 444 4 n
n
n
 n
 n
 n

 n
 n

n
 o
 m

 w
o

n
 n

 n
n
n
 n
 4
n
n
 n
 .. n 

................... 
e
m
 m

 0
0

 O
Q

 0
0

6
 Q

O
O

O
O

Q
 0

 m
o
m
0
 Q

 
0

 m
o

m
 0

0
0

6
m

o
 

Q
O

 a
 o

m
 0

 0
m

-a
 

O
Q

O
Q

 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
 3

 
I
 
I 

I 
I

I
 I

1
 I
l

l
 I

1
 I 

I
 

I
1

 I 
I 

I 
I
 
I 

I
 
I
l
l
 I
 
I

l
l

 I 
I

1
 1 

I
I

 I
1

 I 
I

1
 1 

I
l

l
 I 

I
l

l
 I
 
I
 

w
 w

 w
 w

w
 w

 w
 w

w
w

 w
w

w
 w

 w
w

 w
w

 w
 w

 w
 w

 w
w

w
 w

 w
w

w
 w

 w
w

 w
 w

w
w

 w
 w

 w
w

 w
 w

w
w

 w
 

W
U

W
W

 Lu 
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
s

 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
 
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

 
2

 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

 o
a
o
 0

 0
0

 0
 0

0
 0

 0
 
0

 0
0

 0
 
0

0
0

0
 0

0
1

 0
 
0

 
r
 

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

a
 - - a

 -- - 
c. - --.- - a

a
a
 - - - -- 2 2 -

a
-
 
a
 
-
c
I
-
 - a

m
-
 a
 - 

N
 N

 N
N

 N
 N
 n

n
n

 n
n

n
n

w
n

 n n
n

 n
 n
 n
 n

n
n

 n
 n
n
n
 n
 n
o
 m
o
o
 n
 n
 n
 n

o
 n
 n

n
n

 n
 n
m
n
 I?

 n
 

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

 
.* 

*
*

*
 

. 
*

*
*

 
.* 

. 
*

*
 

*
*

*
 

*
*

*
 

w
 

w
w

w
w

w
w

w
w

w
w

w
w

w
w

w
w

w
w

w
w

 w
w

w
w

w
w

w
w

w
w

w
w

w
w

w
w

w
w

w
 w

w
w

w
w

w
w

w
w

w
 

o
 o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 a
 
0

0
0

0
 o
o
o
o
o
 

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

 
rb

 rb
o
 
0
 0

 (u
N

N
 N

N
N

 N
 N

N
 N

 N
N

 N
 (u

 
N

 N
-N

 
N

 N
N

N
 N

 N
N

N
N

N
 N

N
 N

 N
N

 N
 N

N
N

N
 N

h
lh

 h
 N
 

o
 o
 o

 - - N
 -n

 m
 c
 o
 - n

 m
 c
 u - n

 m
 c
 
0

 
c
 - n

 in
 c
 u - PI m

 c
 0

 - n.n c
 
0

 -
n
*
n
 * 0

 - 
'fi 

.................. 
d

d
 G

G
d

d
;ffffZ

4
ttd

d
4

G
G

; 
4 :$:: 

;:U;G
n.XV;s 

0
9

 9
0

 c
 c
c
 c
 c

n
a

m
 a
m
0
0
 o
 

-
-
a
 
a
 - - -

-
-
a
 
-
a
 

r c
 

- 

-
1

 

1
 

-
1

 

1
 



T I M E  
Y .7200€*03  
Y . Y Z O U E t 0 3  
I.O12UE*O4 
1.03ZUE*OI 
1.052OE*04 
I.O72OE*04 
I .U920E*04  
1.llZOE*04 
I .  1 3 2 0 E 1 0 4  
1.1520E*O4 
1 .1720€*04  
1 . 1 9 2 0 E * O ~  
1 .2120€*04  
1.2320€*04 
1.2520E*04 
1.2720E*04 
I . 2 9 2 0 € * 0 4  
I .  3120E* 04 
l.3320€*04 
1.3520€*04 
I . 3 7 2 0 € * 0 4  
I .  39206.04 
I.412OE*O4 

1.4520E*04 
1.47ZOE*O4 
I .4920E *04 
1.5120E*O4 
1.532UE*O4 
1.5520€*04 
1.5720E*04 
1 .5YZOE*04 
I . 6 l t O E * O l  
1.6320€*04 
1.6520€*04 
I .672OE*O4 
1.6920E *04 
I .7120E *Ol 

1.7520E*O4 
1 .7720€*04  
1.79i?OE*O4 
1.8120E*O4 
I.8320€*04 
1.8520E*04 
I.R7ZOE*O4 
l.t1920E*04 
I.YIZOE*O4 
I .9320E*O4 
I .952UE 0 1  

1.4320E*04 

1.7320E*04 

A I R  
I .0000E-09 
1 .0000E-08 
1.OOOOE-09 
1 . O O O O E - 0 8  
1.UOOOE-09 
I .0000E-08 
1.0000E-09 
1.OOOOE-08 
1.OOOOE-09 
1.OOOOE-09 
1.0000~-08 
I.OOOOE-OY 
1.0000E-08 
1.OOOOE-09 
1.0000E-08 
l.OOOOE-09 

1.0000E-09 
1.0000E-09 
1.0000E-08 
I.OOOOE-09 
I.OOOOE-08 
1.0000E-09 
1.0000E-08 
I.OOOOE-09 

i.ooooE-oe 

i.ooooE-oe 
1.0000E-09 
I .0000E-09 
I.OOOOE-08 
1.0000E-09 
1.OOOOE-08 
1.OOOOE-09 
I .0000E-08 
I.OOOOE-09 
i.ooooE-oe 
1.OOOOE-09 
I .  0000E-09 
I.OOOOE-08 
I.OOOOE-09 
I.OO0OE-08 
1.0000E-09 
1.0000E-08 
1.0000E-09 
1.0000E-00 
1.OOOOE-OY 
1.OOOOE-09 
1.OOOOE-08 
1.OOOOE-09 
I .0000E-U8 
I .0000E-09 

S O I L  
3.0000E-03 
3.0000E-03 
3.U000E-03 
3.0000E-03 
3.0000E-03 
3.0000E-03 
3.0000E-03 
3.0000E-03 
3.0000E-03 
3.0000E-03 
3.0000E-03 

3.0000E-03 

3.0000E-03 
3.0000E-03 

3.OOOOE-03 
3.0000E-03 
3.0000E-03 

3.0000L-03 
3.0000E-03 
3.0000E-03 
3.OOOOE-03 

3.0000E-03 

3.0000E-03 
3.0000E-03 
3.0000E-03 

3.0000E-03 

3.0000E-03 

3.0000E-03 

3.0000E-03 

3.0000E-03 

3.0000E-03 

3.0 0 00E-03 
3.0000E-03 
3.0000E-03 
3.0000E-03 
3.000OE-03 
3.0000E-03 

3.OOOOE-03 
3.OOOOE-03 
3.00OOE-03 
3.0000E-03 
3.0000E-03 
3.0000E-03 
3.0000E-03 
3.0000E-03 
3.0000E-03 
3.0000E-03 
3.0000E-03 
3.00006-03 

3.0000E-03 

Case 1. 

YATEH 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-OS 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3OOOE-05 
bm3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 
b.3000E-05 
6.3OOOE-05 
6.3OOOE-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 

6.3000E-05 
6.3000E-05 
6.3000E-US 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 

6.3000E-05 
6.3000E-05 
6.3000E-05 
6.30006-05 
6.3000E-05 
6.3OOOE-05 
6.3000E-05 
6.3000E-05 
6.3OOOF-05 

6.3000E-05 

b.3000E-05 

GRND WATER 
I .YOOOE-OS 
1 . Y O O O E - 0 5  
1.9000E-05 
1.9000E-05 
1 .YOOOE-05  
1.YOOOE-05 
1.9000E-05 
I ,9000E-05 
1.9000E-05 
1.YOOOE-05 
1.9OOOE-05 
1.9000E-05 
1.9000E-05 

1.9000E-05 
I .9000E-05 
1.9000E-05 
1.9000E-05 
I .9000E-05 
1.YOOOE-05 
1.900OE-05 
I .9000E-05 
I.9OOOE-05 
1.9000E-05 
1.9000E-05 

1.9000E-05 
I.9OOOE-05 
1.9000E-05 
1.9000E-05 
l.9OOOE-05 

1.9000E-05 
1.9000E-05 
1.YOOOE-05 
1.9000E-05 
1.9000E-05 
1.9000E-05 
1.9000E-05 
1.YOOOE-05 
1.9000E-05 
1.9000E-05 
l .9000E-05 
1.9000E-05 
1.9000E-05 
I .9000E-05 
1 . Y O O O E - 0 5  
1.9000E-05 
1.9000E-05 
1.YUOOE-05 

1.9000E-05 

1.9000E-05 

1.9000E-05 

(Continued) 

VFG EXTENN 
5.0000E-06 
5.0000E-06 
5.0000L-06 
5.0000E-06 
5 . O O O O E  -06  

5.0000E-06 
5.00 D O E - 0 6  
5.  O O O O E  - 0 6  
5.  O O O O t  -06 
5.0000E-06 
5.OOOOE-06 

5.0000E-06 
5.0000€-06 
5.OOOOE-06 
5.0000E-06 
5.0000E-06 

5.0000E-06 

5 .  OOOOE -06 
5 . O O O O E - 0 6  
5 . O O U O E - 0 6  
5.0000E-06 
5.0000E-06 
5.0000E-06 
5.OOOOE-06 
5.000OE-06 
5.OOOOE-06 
S.00OOE-06 
5.0000E-06 
5.0000E-06 
5.0000E-06 
S.OOOOE-06 
5.OOOOE-06 
5.0000E-06 
5.0000E-06 
5.OOOOE-06 
5.0000E-0b 
5.0000E-06 
5.OOOOE-06 
5.OOOOk-06 
5.0000E-06 
5.0000E-06 
5.OOOOE-06 
5.UUOOE-Ob 
5 .0000t -06  
5.0000t-06 
5.0000E-06 

5.0000E-06 

5.0000E-06 

5.0000E-06 

5 r0000E-06 

VE6 INTEdN 
5.0000E-06 
5.OUOOE-06 
5.OOOOE-0b 
5.0000E-Oh 
5.00UOt-Oh 
5.0000E-00 
S.OOOUE-06 
5 .000OE-06 
5.OU00t-00 
5.0000E-06 
5.0000E-06 
5.OUOOE-06 

5.0000E-06 
5.OUOOE-06 
5.OUOOE-06 
5.000OE-06 
5.0000E-06 
5.0000E-06 
5.OOOOE-06 

5.0000E-06 
5.OOOOE-06 
5.0000E-06 
5.OOOOE-06 
5.0000E-U6 
5.0000E-06 
5.OUOOE-06 
5.0000E-06 

5.0000E-06 
5.0000E-06 
5.0000E-06 
5.0000E-06 
5.0000E-06 
5. OOOOE -06 
5 .  OOOOE-06 
5.OUOOE-06 
5.0000E-06 
5.000OE-0b 
5.OOOOE-06 
5.0000E-Ob 
5.OUOOE-0b 
5.0000E-06 
S.0000E-06 

5.000OE-06 
5.OUOUE-06 
5.0000E-06 
5. O U O U E  -0b 

5.0000E-06 

5 e0000E-06 

5.UUOOE-06 

5.UOOOE-Ub 

M I L K  
2.0662E-02 
2.0662E-U2 
Z.06bLE-02 
2.0662E-02 
2. 0662E-02 
2.066TE-02 
2.0662F-02 
2.066X-02 
2.0662E-02 
2.U662E-02 
2.0662E-02 
2.06h2E-02 
2.0662E-09 
2.0662F-02 
2.0662E-02 
2.0662E-02 
2.0662E-02 
2.U662E-02 
2.0662F-02 
2.0662E-02 
2.0662E-02 
2.0662E-02 
2.0662E-02 

2.0662E-02 
2.0662E-02 

2.066ZE-02 
2.0662E-02 

2.0662E-02 
2.0662E-02 
2.0662E-02 

2.0662E-02 

2.0662F-02 

2.0662E-02 
2.0662E-02 

2.0662E-02 
2.066ZE-02 
2. U662E -02 
2.0662E-02 
2.0662E-02 

2.0662€-02 
2.0662E-02 
2.0662E -02 
2.0662E-I12 

2.066LE-02 
2.0662E-02 
2.0662€-02 
2.0662E-02 
2 .ObbZE-02 

2.0662E-02 

2.06626-02 

ME A T  
5.47YOE-05 
5.47YOE-Ub 
5.479Ut-US 
5 . 4 7 9 0 t - 0 5  
5.47YOt-05 
5.419OF -US 
5.4790E-U5 
S.479OE-05 
5.47Y Ut -0s 
5.47YOt-05 
5.4790E-US 
5.4790€-OS 
5.4 IYOE-US 

5.47YOE-US 
5.47YOt-05 
5.47YOE-05 
5.4790L-45 

5.47YOE-U5 
5.4790E-05 

5 479Oti-05 

5.4700E-05 

5.47YOE-US 
5 4TYOE-05 
5.4 7 90E-05 
S.4790E-05 
5.4790E-05 
5.619Oti-05 
5.4 790E-US 
5.4790E-US 
5.47YOE-US 
S.4lYOE-US 
5.4790E-0b 
5.47YUE-0s 
5.4190E-05 
5.47YOE-US 
s . 4 7 9 0 t  -0s 
5.4790C-US 
5.4790€-U!i 
5.4790E-05 
5.47YOti-05 
5.4790E-05 
5.47YOE-US 
5.47YOE-US 
5.4790E-US 
5 .ZT90t  -05 
5.47'3 U t  -05 
5.47YOE-05 
S.U7YO€-US 
'I,. 4 7 Y  UE-05 
5.4I90&-05 

LIVER HEPl 

3.5751F -06 
3.575lE -06 
3.575 IF-06 
3.5751E-06 
3.5751E-06 
3.5751C-06 
3.575 I E - 0 6  
3.575 I t-06 
3.5751F-06 
3.5751E-06 
3.5751E-06 
3.57SlE-06 
3.5751E-06 
3.5751E-06 
3 .575 l t -Ub  
3.515 I C-Ob 
3.5751E-06 
3.5751E-06 
3.5751F-06 
3.5751E-06 
3.5751E-06 

w 3 - 5 7 5  I€:-06 
3.S751E-06 1 
3 . 5 7 b l t - 0 6  QI 
3.5751E-06 0 
3.5751E-06 
3.5751F-Ob 
3.5751E-06 

3.5751E-06 
3.57516-06 
J.5751E-06 
3.575lE-06 
3.5751t'-06 
3.5751E-06 
3.5751E-06 
3.5751E-06 
3.57SLC-Ob 
3mS751E-06 
3.575 IE-06 
3.575 1 E -06 
3.5751E-06 
3.5751C -06  
3.b751E-06 
3.5751E-Ub 

3 .5751t -06  
3.5751 F-06 
3.5751F-Ub 

3 5 7 5  i F-U6 

3.57SIE-06 

3.5751F-06 



226Ra, Case 1. (Continued) 

1.9920E*04 1.0000E-09 3.0000E-03 6.3000E-05 1.9000E-05 S.OOO0E-06 5.000UE-Ob Z.0662E-02 5.4790t-US 3.5751E-06 
L.O12OE*OI 1.0000E-08 1.0000E-03 6.3000E-05 I.9OOOE-05 S.OOOOE-06 S.OUOUF.-O6 2.0662E-UZ 5.47YOL-05 3.5751E-06 
2.0320€+04 1.OOOOE-09 3.0000E-03 6.3000E-05 1.YOOOE-05 5.0000E-06 5.000UE-06 2.0662E-02 b.47YUE-US 3.575lf-06 
2.05ZOE+O4 
Z.O7ZOE*O4 
2.0920€*04 
2.II2OE*O4 
2. I320E *04  
2.ISPOE*O4 
2. I 72OE 04  
2.1920€*04 
2.2 I ZOE .o* 
2.2320E *04 
2.2520E*04 
2. ZTZOE *04 
L.Z920€*04 
2.3120€+04 
2.3320E.04 
2.3520€*04 
2.3720€*04 
2.3920E *O4 
2.*1i?OE+O4 
2.4320E*04 
2.4520E+04 
2.4720€*04 
2.4920€*04 
Z.SIZOE*O4 
2.5320€*04 
2.552UE*01 
2.55bOE*04 

1.0000E-09 
1.0000E-08 
1.OOOOE-09 
I .0000E-08 
1.OOOOE-09 
1.0000E-08 
I .  0000E-09 
I .0000E-08 
1.OOOOE-09 
I.OOOOE-09 
1.000OE-U8 
I .0000E-09 

1.0000E-09 
1.0000E-08 
1.0000E-09 
1.0000€-08 
1.OOOOE-OY 
1.0000E-09 
1 . O O O O E - 0 8  
I.OOOOE-09 

I.OOOOE-09 
I . 0 0 0 0 ~ - 0 8  
I .  0000E-09 
I .0000E-011 
1.0000E-09 

i.ooooE-oe 

i . o o o o E - o e  

3.0000E-03 
3.000OE-03 
3.0000E-03 

3.0000E-03 
3.0000E-03 
3.0000E-03 
3.OOOOE-03 
3.0000E-03 
3.0000E-03 
3.0000E-03 
3.OOOOE-03 
3.0000E-03 
3.0000E-03 
3.0000E-03 
3.0000E-03 
3.0000E-03 
3.OUOOE-03 
3.OOOOE-03 
3.0000E-03 

3.0000E-03 
3 .0000E-03 
3.0000E-03 
3.0000E-03 
3.0000E-03 
3.0000E-03 

3.0000E-03 

3.0000E-03 

6.3000E-05 
6.3000L-05 

6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.30006-05 
6.3000E-05 

6.300OE-05 

6.3000E-05 
6.3000E-05 
6.3OOOE-05 
6.3000E-05 
6.3000E-05 
b. 3000E-05 
6.300CE-05 
6.3OOOE-05 

6.3000E-05 
6.3000E-05 

6.3000E-05 
6.3000E-05 
6.3000E-05 
6.3000E-05 
6.30006-05 
6.3000E-05 

I e9000E-05 
1.YOOOE-05 
I.9OOOE-05 
1.9OOOE-05 
I e9000E-05 
I .9000E-05 
I e9000E-05 
1.YOOOE-05 
I .YOOOE-05 
1.YOOOE-05 
I.9000E-05 
1.9000E-05 
1.9000E-05 
1 e 9 0 0 0 E - 0 5  
1.9000E-05 
1.9000E-05 
1.YOOOE-05 
1.9000E-05 
1.9000E-05 
1.9OOOE-05 
1.YOOOE-05 
1.9000E-05 
I .9000E-05 

1.9000E-0.5 
1.9OOOC-05 

1.9000E-05 
1.9000E-05 

5.0000E-06 
5.0000E-0b 
5.00UOE-06 
5.0000E-06 
5.0000E-06 
5.00OOE-06 
5.0000E-06 
5.OOOOE-06 
5.OOUOE-06 
5.0000E-06 
5.0000E-06 
5 .  O O O O E  -oe 
5.00OOE-06 
5.0000E-06 
S.OOOOE-06 
5.0000E-06 
5.0000E-06 
5.OOOOt-06 
5.000OE-06 
5.0000E-06 
5.0000E-0b 
S.OOOOE-06 
5.0000E-06 
5.0000E-06 
5.OOOOE-06 
5.0000E-06 
5.0000E-06 

5.OOOOF-06 
S.OUOUE-06 
5.0000F-06 
5.0000F.-06 
5.0UOOE-06 
5.0000E-06 
5.0000E-06 
5.OUOOE-06 
5.0000E-06 
5.0000E-06 
5.OUOOF-Ob 
S.OOOOE-06 
5.OOOOE-06 
5.OUOOE-06 
5.0uOOE-06 
5.UUOUE-06 
5.0000E-06 
5.OU00f-06 
S.OUO0E-06 
5.0000E-06 
S.OOOOE-06 
5.UOOOE-06 
5.0000E-0b 
5.OUOOE-06 
5.0000E-06 
5.UUOOE-06 
5.OUOOL-Ob 

2.0662E-02 
2.066i?F-a2 
2.0b62E-02 
2.0662F-02 

2.0662f-02 
2.0662E-02 

2.0662L-02 
2.0662E-02 
2.0662E-02 
2.0662E-02 
2.0662E-02 
2.0662E-02 

2.0662P-02 
2.0662E-02 

2.0662E-02 

2.0662E-02 
2.0662E-02 

2.066ZE-02 
2.0662E-02 
2.0662E-02 
2.0662E-02 
2.0662E-02 
2.0662F-02 
2.0662E-02 
2.0662E-02 

2.0662E-02 

2.0662E-02 

5.47YOE-US 
5.47YOE-US 
5.47YOt-U5 
5.47YOE44 
5.47YOt-05 
5.479UE-US 
5.479OE-US 
5.47YOE-OS 
5.47YOL-05 
5.479OE-05 
5.47*OE-O:, 
5.r79UE-05 
5.47YOE-05 
5.4790E-05 
5.47YOE-OS 
5.4790E-05 
5.4TYUE-Ub 
5.479Uk-05 
5.479OL-05 
5.4790E-US 
S. 479OE-05 
5.4790E-05 
5.4790t-05 
5.479UE-US 
5.4790€-U5 
5.*7YUE-UL, 
5.4790E-05 
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226Ra, Case 1. (Continued) 

7 IWE. 
0. 

:2 .OoOOE*O2 
3.0200€*02 
5.0200€*02 
6.lOOOE*02 
t I . IOOOE*OZ 
9.2OOOE*02 
1.1200E*03 
1.3200E*03 
I.5200€*03 
I .  7200E+03 
1.9200€*03 
2.1200€*03 
2.3200€*03 
Z.!iZOOE*03 
2.7200€*03 
2.9200€*03 
3.1200€*03 
3.3200€*03 
J . S P O O E + 0 3  
3.7200€*03 
3. YZOOE *03 
4.IZOOE*03 

4.9200€*03 
5.1200€*03 
5.3200€*03 
5.52OUE*O3 
5.7200€*03 
5.9200€*03 
6.1200€*03 
6 . 3 2 0 0 E 1 0 3  
6.5ZOOE+03 
6.720OE*03 
6.9200€*03 
7.1?00E*03 
7.3200E *03 
7.SZOOE.03 
7.7200E*03 
7.YZOOE*03 
M.IZOOE*03 
8.3200€*03 
8.5200E.03 
e.7200~003 
~ . Y Z O O E + O ~  
9.1200€*03 
9.3200€*03 
V.5r'OOE *03 

PULW DOSE 
0. 
6.8547E-04 
3.5106E-03 

1.034OE-02 
1.6610E-02 
l.7778E-02 

e.~es2~-03 

~ . ~ Z W E - O Z  
2.7323E-02 
3.3729E-02 
3.7224E-02 
4.P904F-02 
4.73306-02 
5.1925E-02 
5.7553E-02 
6.UY61C-02 
6.74bBE-02 
7.0507E-02 
7.6913E-02 
~ . O ~ O A E - U P  
M.608HE-02 

9.5IOBE-02 
9.0514E-02 

1.0074F.-01 

1.1065E-01 
1.0414E-01 

1.1369E-01 
I.2OlOE-01 
1.2359F-01 
l.2927E-01 
1.337OE-01 
1.3M29E-01 
1.4392L-0 1 

1.5384E-01 
1.5687E-01 
1.632BE-01 
I . 6 6 7 t l E - O l  
l.7246E-01 
1.7688E-01 

1.4733E-01 

i.ei4t)~-oi 
I.B~IUE-OI 
lr9051E-01 
I.97OZE-01 
2.0006E-01 
2.0646E-01 
2.09966-01 
2.15646-01 
2.200hE-01 
2.2466E-01 

LYMPH DOSE 
0. 
9.5157E-04 
2.8709E-03 
2.0011E-02 
2.4618E-02 
4.0569E-02 
4.617ZE-02 
b.0281E-02 
l.lb34E-02 
6.7376E-02 

1.1382E-01 

1.3965E-01 
1.5163E-01 
1.6502E-01 

9.7beOE-02 

1 . 2 4 m - 0 1  

l.7'313E-01 
1.904e~-oi 
2.062JE-01 

2.3267E-01 

P.5850E-0 1 

2.1b53E-01 

2.4 X 3 E - 0  I 

2.7048E-01 
2.8387E-01 
2.9798E-01 
3.0933E-01 
~ . ~ S O ~ E - O I  
3.353e~-oi 
3.5152E-01 
3.6208E-01 
3.7735E-01 

4.027ZE-r)l 
4.1683E-01 

4.4392E-01 

~.e933~-01 

4 . a i e E - o i  

*.5423E-01 
4.7037E-01 
~ . B O W E - O I  

5.ot) iee-oi  

5.356e~-oi 

4.9620E-01 

5.2157E-01 

5.4703E-01 
5.6277E-01 
S. 7308E-0 1 

5.9977E-01 
6.1505E-01 

5.8922E-01 

BONE DOSE 
0. 
7.65M3E + 00 
1.9425t * o  I 
6.01 17E*01 
9.2003E*O 1 
1.6944€*02 
2.2214€*02 
3.3624€*02 
4.7372€*02 
6.344OE*OP 

1.0245E*03 
l.2536€*03 

1.7787E103 

e.1806~+02 

1.50506*03 

2.074 3E +03 

2.7309€*03 
3.0915€*03 

2.39iee+o3 

3.4733€*03 

4.299YE103 

5.2095€*03 

3.e762~+03 

4.7424€*03 

s.b94e~+03 

6.7260€*03 
7.2714€*03 

6.2001€+03 

7.e364~103 
e.4210~+03 
9.0249€*03 
V.6479€*03 
I.0290€*04 
1.0951€*04 
1.1630€*04 

1.3045€*04 
1.3779€*04 
1.4532E*04 
1.5302€*04 
1.6090€*04 

1.232e~*o4 

1.6e96~+04 
1.7719E+O4 
1.8559€*04 
1.9417€+04 
2 . 0 2 Y I E * 0 4  
2.llM2E*O4 
2.ZOVOE*O4 
2.30 15E 404 
2.3955€*04 

LIVER DOSE 
0. 

3.253ME-02 
i.e857~-02 

1.2177E-01 
I.SOM6E-01 
1.7995€-01 
2.0904E-01 

2.6722E-01 
2.Yt.31E-OL 
3.2540E-01 
3.54496-01 

2 . ~ 1 3 ~ - O I  

3.e358~-01 
4.1267E-01 
4.4 I76E-0 1 
4.7085E-01 
4.9Y94E-01 
5.2903E-0 I 
5.58 12E-0 1 
5.872 I E-0 I 
6.1630E-01 
6.453VE-01 
6.7448E-01 
7.0357E-01 
7.3266E-01 
7.6175E-Ul 
7.90e4~-01 
e.1993~-01 

e.~eii~-oi 
8.4902E-01 

9.0720E-01 
9.3629E-01 

9.9447E-01 
9.6538E-01 

1.0236€*00 
1.0526€*00 
1.0817E*00 
1.1108E*00 
1.1399€*00 
I.1690€*00 
I . I ~ ~ I E * O O  
1.2272€*00 
1.2563€*00 
1.2854€*00 

I .3435E * O O  
1.3726€*00 

I.3145E*00 

6 IONY OOSE 
0 .  
1.06MSE*00 
I .  R438E* 00 
3.4575€*00 
4.J463t+00 
5.9937€*00 
6.Y003E*00 
8.54M7E*00 
I.O197E*Ol 
I.I84bE*O1 
1. J494E * O  I 
1.5142t*01 
I.6791€*01 
1. b439E*01 
2.0088t * 0 1  
2.1736€*01 
~ . J ~ ~ * E * o I  
L.5033E*OI 

%.8330L*Ol 
2.66MlE*Ol 

2.99785*01 
J.l626C*01 
J.J275L+01 
3.4923E * O  1 
J.b572t*Ul 

J.9868€*01 
3.8220€*01 

4.1517€*01 
4.3165t+01 
s.4814€*01 

4.Mlllt*Ol 
*.Y?S9E*OI 
5.1407€*01 
5.3056€*01 
5.4704€*01 
5.6353t* 0 I 
~ . ~ O O ~ E + O I  

*.6462t * 0 1  

5.9b49E*01 
6.1298€*01 
b.r?946E*Ol 
b.45Y5E*OI 
6.624Jt*01 

6.YS4Ot+Ol 
7.1It)8E*O1 
7.2837t+01 
7 .44t)5~ e n 1  
7.6133€*01 
7.77e2~+oi 

6.7e91~*01 

RUDY UOSE 
0. 
7.3293€*00 
i.niex+ui 
5.388JE*Ol 
e.OSsaE*Ol 
1.4213€*02 
1.8204€*02 
7.6427€*02 
3.57 43E +OL 
4.599r~102 

e.  1 I 3 3 ~ + 0 2  

I . Z O ~ Y E * O ~  

5.7053E*02 
6.819HE.02 

9.3Y74E102 
I.U725E*03 

1.3486€*03 
I.C909E*03 
I.b356E*03 

l.V307E+U3 
E.OMO6€*03 

1.7M23E*OJ 

2.231ME*03 

Z.H45UE*03 
3.0010€*03 
3.1567€*03 
3.3129€+03 
3.4694€*03 
3.6262E*03 
3 . n 3 3 ~ + 0 3  

~ . o ~ w E + o ~  
3.9406E*OJ 

4.255YE*OJ 
4.61 37E+U3 
1.5717E'OJ 
4.7297E'OJ 
4.e87~~+03 

5.362t)E*03 
5.52 13E 03 
5.6797E*03 
S.t)3M2E+03 
5.9967E *03 
b, 1553E + 0 3  
b.313YE+O3 
b. 4'7 25E + 0 3  

5.0462€*03 
5.2045€+03 
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PULM DOSE 
4.6906E-01 
4.7474E-01 

4.8376E-01 
4.8939E-01 
4.928OE-01 
4. 9930E-0 1 
S.OZJ4E-01 

5.1224E-01 
5.1792E-01 

5.2694C-01 
S.3257E-01 

5.4249E-01 
5.4553E-01 
5.5193E-UI 
5.554 3E-0 1 
5.alllE-Ol 
5.655 3E- 0 1 
S.7OI3E-Ol 
5.7576E-01 
'5,791 7E-01 

5.M871E-01 
5.9512E-01 
5.9861E-01 
6.0429E-01 

4.7917F-0 I 

~ . O ~ ~ S E - O I  

5.2235E-01 

S.JSWJE-OI 

S . ~ S ~ ~ E - O I  

6.0872~-01 
6.1030E-01 

226Ra, Case 1. (Continued) 

LvnPn DOSE 
I . ~ ~ L Z E * O O  
I .3023€+00 
1.3129€+00 
1.3LBIE*00 
1.34OIE*00 
1.3535E*00 
1.3676E*00 
1.3790E+00 
1.3947€+00 
1.4050E*00 
1.4212E*00 
1.4317€+00 
1.4470€*00 
1.4590E +00 
1.4724€+00 
1.4865€*00 
I . G ~ E + O O  
I .5136E + O O  
1.523YE+00 
1.5400E+00 
1.5506E+00 

RON€ DOSE 
9.0667€*04 
9*2290€*04 
9.3924E.04 
9.5568€+04 
9.7221E+O4 

1.00S6€+05 
i.O224E+05 

1.0564E+05 
I.O735E*05 
1.0908E+05 
I. 1081E+05  
1.1255E*05 
1. I 4 J O E  +05 
1.1606€+05 
1. l783E*05 
1.1961E+05 
1.21396*05 
1.23 1 YE +05 
1.2500E*05 
1.2681E+05 

~ . ~ A L ) ~ E + o I  

1.0394E*05 

1.2a63~*05 
1.3046E105 
1.3230€*05 

1.3601€*05 
1.3415E*05 

1 3787E*05 
1.3974€*05 
1.4163€*05 
1.4200E +OS 

L l U E R  DOSE 
2.8562€*00 
2.8853€*00 2.9144E*OO 

2.9435€+00 
E.Y726€*00 
3.0017€+00 
3.030flE+00 
3.0598€*00 
3.08a9~+00 
3.1180E*00 
3 .1471E+00  
3.1762€+00 
3.2053€*00 
3.2344E.00 
3.2635€*00 
3.2YZbE*00 
3.3217€*00 
3.3507€*00 
3.~79a~+oo 
3.40a9~loo 
3.4380€+00 
3.4671€+00 
3.4962€+00 
3.5253€+00 
3.5544€*00 
3.583% +00 
3.6126E+00 
3.6416€+00 
3.6707€*00 
3.699a~*oo 
3.705hE*00 

4 
bJ 
1 
4 
0 
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226Ra, Case 2. (Continued) 

NONZERO COEFFICIENTS FOH J 8 13 G I 1  BURDEN 

N A I J v N I  N A1J.N) h A IJvN)  
1 7.5000E-01 13 -1.0000E*00 

NONZERU COEFFICIENTS FOR J 14  NASOPHAA A 

N A I J v N I  N A lJvN)  N A I JvN) 
3 3.75106-03 14 -l.OOOOE*OO 

NONZEWO COEFFICIENTS FOR J = 15 NASOPHAA t )  

N A1J.N) N A IJvN)  N A IJvN)  
3 1.3SU4E*OO 15 -1.0000E*00 

NONZERO COEFFICIENTS FOR J 16 TRACHEA C 

N AIJwN) N A I J v N I  N A IJvNI  
3 1.1542E-UZ 16 -1.0000E*00 

NONZERO CUEFFICIENTS FOR J = 17 TRACHEA D 

N A l J v N )  N A I J v N I  N A I JvN) 
3 2.3083E-01 I7 -1.0000E*00 

NONZERO COEFFICIENTS FOH J 18 PVLWON E 

N A t  JvN) N A I J v N I  N A IJvN)  
3 1.3417€*00 18 -1.3864E-02 

N P I  JvN) 

N 4 I JvN) 

N A IJvN)  

N A l J v N l  

N A I JvN) 

N A t J v N l  

N AlJvN) 

N A IJvN)  

N A I J v N I  

N 

N 

N 

A I J I N I  

A IJvN)  

A1J.N) 

4 
w 

I 
U 
w 



226Ra, Case 2. (Continued) 

NONZERO COEFFICIENTS FOR J = 19 PULHON F 

: N  AIJINJ N A I JIN) N AIJsN) 
3 3.5719€*00 19 -I.O0OOE*00 

NONZERO COEFFICIENTS FOH J = 20 PULHON G 

N A I J * N )  N AIJINI N AIJvN) 
3 3.5779E*00 20 -1.3864E-02 

NONZERO COEFFICIENTS FOR J 8 21 PULHON n 

N AtJeNI N A.(JIN) td A I J.N) 
3 4.4724E-01 21 -1.3864E-02 

NONZEWO COEFFICIENTS FOR J = 22 LYMPH 1 

N A l J I N t  N AIJIN) N AIJIN) 
2 1  1.3eb3~-02 22 -1.3864E-02 

NONZEHO COEFFICIENTS FOR J = 23 BONE 

N A(J*N) N A1J.N) N A I J*N)  
P I.OOOOE-01 23 -4.3450E-05 

NONZERO COEFFlCILNTS FOH J = 24 LlVEA 

N A I J*rO N A I J.N) N AIJvN) 
2 4.000OE-04 24 -6.9316E-02 

N AIJIN) 

N AIJINI 

N A IJ IN)  

N A l J v F t l  

N A I J*N)  

r4 AIJvNI  

N A I  JvN) 

N A t  J I N I  

N A I  JmN) 

N A1J.N) 

N AIJvN) 

N A I JIN) 

4 
w 

I 

c- 



226Ra, Case 2. (Continued) 

NONZERO COEFFICIENTS FOR J = 25 KIDNEY 

N AIJ.N) N A I JIM) N AIJsN) 
2 4.000OE-03 25 -6.9316E-02 

NONZERO COEFFICIENTS FOR J = 26 TOTAL BODY 

N AIJsN) N A t  J t N )  N A I  JsNl 
2 l.OOOOE*00 26 -7.7135E-04 

NONZERO COEFFICIENTS FOH J 27 GI1 DOSE 

N AIJsN) N AIJsN) 
13 5.4630E-01 

N AIJsNI  

NONZEHO COEFFlClENTS FOR J = 28 NASO OOSE 

N AIJsN) N AIJsN) N A(JsN) 
14 s.snzx+oz 15 5.5825E*02 

N A(JsN) 

N AIJINI 

N A4J.N) 

N AIJsN) 

NONZEHO COEFFICIENTS FOR J = 29 IRACH OOSE 

N A(J*H) N AtJsN) N A(J*N)  N AtJsN) 
16 1.39566*01 I 7  1.3956€*01 19 4.0307E-01 20 U.0615E-03 

NONZERO COEFFlCIENTS FOR J = 30 PULM OOSE 

N AIJaNI  N A iJsN)  N AIJsN) N A ( J * N I  
18 1.1165E*01 19 le1165E*Ol  20 1.1165E*01 21 1.1165E*UI 

N A I J t N )  

N A I J s N l  

N A I J v N )  

N AIJsNJ 

N A I J t N )  

N A I J t N I  

4 
w 
I 
v cn 
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226Ra, Case 2.  (Continued) 

NONZERO COEFFICIENTS FOR J = I GIT 'HATE 

N A(JmN) N A I J I N )  N A I JvN) N A I J I N )  N AIJINI 

9 4.3bZOE-01 10 2.7200E.02 I 1  1.2700E+OI I E  I . ~ ~ O O L + O I  15 l.T329E+Ol! 
1 -1.0000E*00 5 1.2000E.00 6 1.2000E+00 7 8.llOOE*Ol n Z.ZI~OE+OZ 

IT  3.4657€*00 19 6.9315E-01 20 I. 3863~-02 
NONZEHO COEFFICIENTS FOH J = 2 BLOOD RATE 

N A I JsNl N A(JpN1 N A I J*N)  
I 3.0000E-01 i? - ) .0OOOE*00 14 6.9315€*01 

EZ I .3e63~-02 

NONZCHO COEFFICIENTS FOR J = 3 A I R  

N A(JINI 
3 0. 

N A I J I N I  N A(J,NI 

NONZERO COEFFICIENTS FOR J = 4 S O I L  

N A I JINI N A l J v N l  

NONZEHO COEFFICIENTS FOR J = 5 YATER 

N A I JINI N A l J t N l  N A I J I N I  
5 0. 

NONZERO COEFFICIENTS FOR J = 6 GRNO YATER 

~N ' A1J.N) N AIJIN) N A I J * N l  
6 0 .  

N AIJ INJ N A I JvNI 
16 6.9315E*01 ie 1.3863~-02 

N AIJIN) N A I J I N I  

N A I JIN) N A t J t N )  

N A I JINI N A I Jtd) 

4 
W 
I 
U 
U 
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226Ra, Case 2 .  (Continued) 

NONZERO COEFFICILNTS FOR J = 25 KIDNEY 

N A ( J * Y I  N A I  JwNl N 
2 4.00OOE-03 25 -6.9316E-02 

NONZERO COEFFICIENTS FOR J = 26 T O T A L  BODY 

N A ( J * N I  N A i J v N I  N 
2 1.0000E*00 26 -7.7135E-04 

NONZEHO COEFFICIENTS FOR J 0: 27 G I T  DOSE 

N b i JINI N A ( J * N )  N 
13 5.4630E-01 

NONZEHO COEFFICIENTS FOR J = 28 NASO DOSE 

N AIJsN)  N A iJsN)  N 
14 5.5825E*02 15 5 .5BZSE*02 

NONZERO COEFFICIENTS FOH J = 29 TRACH DOSE 

N A ( J * N I  N A ( JsN) N 
16 1.3956E*01 17 1.3956€+01 19 4.0307E-01 

NONZERO COEFFICIENTS FOR J = 30 PULM DOSE 

N A ( J * N l  N A ( J * N )  N A (  J.N) 
18 1 . 1 1 6 5 E * O l  19 1 .1165E+01  20 ' I .  1165E*01  

N A ( J * N l  

N A.(J*NI  

N A I J * N l  

N A ( J * N l  

N A l J v N I  

N A ( J * N I  

N A ( J * N I  

N A I JsNI  

N P ( J * N )  N A(JvNI  
Z O  8.0615E-03 

N A ( J * N I  
21 1.1165E*U1 

L( 
w 

I 
03 
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NONZERO COEFFICIENTS FOR J 3 31 

N A ( J v N l  N A I J v N l  
22 3.7217€+02 

NONZEHO COEFFICIENTS FOR J 32 

N A I J * Y l  N A t J v N l  
23 7.Y750E-01 

NONZEHO COEFFICIENTS FOH J 33 

N A(J,NI N A I J v N I  
24  3.ze3e~*oo 

NONZERO COEFFICIENTS FOH J = 34 

N a ( J v N )  N A I J v N )  
25 l . e 6 o a ~ * 0 1  

NONZEHO COEFFICIENTS FOR J 8 35 

N A t  JvN)  N A1J.N) 
2 6  7.9750E-02 

226Ra, Case 2. 

LYMPH DOSE 

N 

f3ONE DOSE 

N 

L IVEH DOSE 

N 

KlDNY DOSE 

N 

BODY DOSE 

N 

(Continued ) 

N A t  JvN)  

N A I J v N l  

N A ( J v N l  

N 4 l J e N I  

N A I J v N )  
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226Ra, Case 2. (Continued) 

T I M E  A I R  
0 .  0. 
2 . 0 0 0 0 E ~ 0 2  0. 
J.U200E*02 0. 

.S.O2OOE*Ot 0. 
6. IOOOE*02 0. 
t ) . i n 0 0 ~ * 0 2  0 .  
9.2000E*02 0. 
1.1?00E*03 0. 
1 .3200€*03 0 .  
1.5200E*03 0 .  
1.1200E*03 0 .  

2.1200E*03 0 .  
2.3200€*03 0 .  
Z.SZOOE*03 0 .  
Z . 1 2 0 0 € * 0 3  0 .  
2 .9200€+03  0. 
~ . I ? o ~ E + o ~  0 .  
3.32OOE*O3 0 .  
3.5?00E*03 0.. 
3 .1 I?OOE*03  0. 
3 .9?00€*03  0. 
4.12OOE+03 0. 
4 .3200€*03 0. 
4 .52006*03 0 .  
* . l Z O O E + 0 3  0 .  

5.1200E*03 0 .  
5 . 3 ? 0 0 € + 0 3  0 .  
S . 5 2 0 0 € * 0 3  0 .  
5.7200E*03 0 .  
S.Yi!OOE*03 0 .  
6.1?00€*03 0 .  
b.3200€*03  0 .  

6 . 5 2 0 0 € * 0 3  0 .  

6 .9?00E*03  0. 
l.l?00E*03 0. 
7 .3?00€*03 0. 
7.5200€*03 0 .  

I . 9200E*03  0 .  

4 .92006*03  0. 

6 . 1 2 0 0 € * 0 3  0 .  

r . i i ? o 0 ~ * 0 3  0 .  
7.9?00E+03 0 .  
R . I ~ O O E * O ~  0 .  
d.J?OOE*O3 0. 
H .5200E*03  0. 
t~ . l2OOE*03  0. 
H.u200E*03 0. 
Y. 1200E*03  0 .  
9 .3200E*03  0 .  
9.S.?OOE*03 0 .  

SOIL 
3.0000E-06 
3.0000E-06 
3.0UOOE-06 
3.0000E-06 
3. O O O O E  -06 
3.0000E-06 
3.OOOOC-06 
3.0000E-06 
3.0000E-06 
3.0000E-06 
3.0000E-06 
3.OOOOE-06 
3.0000E-06 
3.0000E-06 
3.0000E-06 
3.OOOOE-06 
3.0000E-06 
3.0000E-06 
3.0000E-06 
3.0000E-06 
3.OOOOE-06 
3.0 0 0 OE - 06 
3.0000E-06 
3.0000E-06 

3.0000E-06 
3.0000E-06 
3.0000E-06 
3.0000E-06 
3.0000E-06 
3.0000E-06 
3.0000E-06 
3.00OOE-06 
3.0000E-06 

3.0000E-06 
3.OOOOE-06 
3.0000E-06 
3.0000E-06 
3.0000E-06 
3.0000E-06 
3.0000E-06 

3.00OOE-06 
3 . 0 0 0 0 E - 0 6  
3 . 0 0 0 0 E - 0 6  
3.0000E-06 
3.0000E-06 
3.0000E-06 
3.0000E-06 
3 . 0 0 0 0 E - 0 6  

3.0000E-06 

3.0000E-06 

SOLUTION OF EOUATIUNS FOR TRANSFER UF Ha-226 CASE 2 

VATEH 
5.0000L-07 
5.0000E-07 
5 . 0 0 0 0 E - 0 1  
5.0000E-07 
5.0000E-07 
5.0000E-07 
5.0000E-07 
5 0000E-07 
5.0000E-07 
S.OOOOE-07 
5 . 0 0 0 0 E - 0 1  
S . O O O O E - 0 1  
5 . 0 0 0 0 E - 0 1  
5 . 0 0 0 0 E - 0 1  
5 . 0 0 0 0 E - 0 1  
5 . O O O O F - 0 1  
5.0000E-07 
5 . 0 0 0 0 E - 0 1  
5 . 0 0 0 0 E - 0 1  
5.0000E-07 
5.0000E-07 
5 . 0 0 0 0 E - 0 1  
5.0000E-07 
5 . 0 0 0 0 E - 0 1  
5.000OE-07 
5.0000E-07 
5 . 0 0 0 0 E - 0 1  
5.0000E-07 
5.0000E-07 
5.0000E-07 
5 . O O O O E - 0 1  
5 . 0 0 0 0 E - 0 1  
5 . 0 0 0 0 E - 0 1  
5 . 0 0 0 0 E - 0 7  

5 . 0 0 0 0 ~ - 0 1  
5.0000E-07 
5 . 0 0 0 0 E - 0 1  
5.0000E-07 
5 ; O O O O E - 0 1  
5.0000E-07 
5.0000E-07 
5 .0000E-01  
5.0000E-07 
5 .0000E-01  
5.0000E-01 
5 . 0 0 0 0 E - 0 1  
5.0000E-07 
5.0000E-01 
5 ~ 0 0 0 6 E - 0 1  
5 . 0 0 0 0 E - 0 1  

GHND WATER 
3.0000E-07 
3.0000E-01 
3 .0000E-01 
3.0000E-07 
3 . 0 0 0 0 E - 0 1  
3.0 00 OE-0 1 
3 . 0 0 0 0 E - 0 1  
3 . 0 0 0 0 E - 0 1  
3 . 0 0 0 O E - 0 1  
3 . 0 0 0 0 E - 0 1  
3.0000E-01 
3 . 0 0 0 0 E - 0 1  
3 . 0 0 0 0 E - 0 1  
3 . 0 0 0 0 E - 0 1  
3 . 0 0 0 0 E - 0 1  
3.0000E-07 
3 . 0 0 0 0 E - 0 1  
3 . 0 0 0 0 E - 0 1  
3 . 0 0 0 0 E - 0 1  

3 . 0 0 0 0 E - 0 1  
3 . 0 0 0 0 E - 0 1  
3 . 0 0 0 0 E - 0 1  
3 . 0 0 0 0 E - 0 1  

~ . O O O O E - O ~  

3.000OE-07 
3 . 0 0 0 0 E - 0 1  
3.0000C-07 
3.0000E-07 
3.0000E-07 
3 . 0 0 0 0 E - 0 1  
3 . 0 0 0 0 E - 0 1  
3 . 0 0 0 0 E - 0 1  
3.0000E-01 
3 . 0 0 0 0 E - 0 1  

3.0000E-07 
3.0000E-07 

3 . 0 0 0 0 E - 0 1  
3 . 0 0 0 0 E - 0 1  
3.0000E-07 
3 . 0 0 0 0 E - 0 1  
3.0000E-07 
3 . 0 0 0 0 E - 0 1  
3.0000E-07 
3.0000E-07 
J.OOOOE-07 
3.0000E-01 
3.0000E-07 
3 . 0 0 0 0 E - 0 1  
3 . 0 0 0 0 t ' - 0 1  

3 .0000E-01 

VEG t x w w  
5 .0000E-01  
5.0000E-07 
5 . 0 0 0 0 E - 0 1  
5.0000E-01 
5.0000E-01 
5.OOOOE-07 
5.0000f-01 
5.0000E-07 
S.0000E-07 
5.0000E-07 
5.0000E-07 
5.0000E-07 
5 . 0 0 0 0 E - 0 1  
5.OOOOL-07 
5.0000E-07 
5 . 0 0 0 0 E - 0 1  
5.000OE-07 
5.0000E-07 
5.0000E-07 
5.OOOOC-01 
5 . 0 0 0 0 E - 0 1  
5 . 0 0 0 0 E - 0 1  
5 . 0 0 0 0 E - 0 1  
S . O O O O E - 0 1  
5 . 0 0 0 0 E - 0 1  
5.0000E-07 
5.0000E-07 
5.0000E-07 
5 .0000E-01  
5.0000E-07 
5.0000E-07 
5 . 0 0 0 0 ~ - 0 1  
b.0000E-07 
S.OOOOE-07 

5.0000E-07 
5 . 0 0 0 0 E - 0 1  
5 . 0 0 0 0 E - 0 1  
5 . 0 0 0 0 E - 0 1  
S . O O O O E - 0 1  
5 . 0 0 0 0 E - 0 1  
5.0000E-01 
5.0000E-07 
~ . 0 0 0 0 E - 0 1  
5.0000E-07 
5 .0000E-01  
5 . O O O O E - 0 1  
5 . 0 0 0 0 E - 0 1  
5,OOOOt-07 
5.0000E-07 
5 . 0 0 0 0 € - 0 1  

VEG INTEHN 
S . O O O O E - 0 1  s.oooo~-o r 
~ . O O O O E - O ~  
5.OUOOE-01 
5 . 0 0 0 0 E - 0 1  
5 . 0 0 0 0 E - 0 1  
s.ooooE-or 
5. o o o ~ ~ - o  r 
5.0000E-07 
5 . 0 0 0 0 E - 0 1  
5 . 0 0 0 0 E - 0 1  
S.OUOOE-07 
S . O O O O E - 0 1  
5.OUOOE-07 
5.0000E-07 
5.OUOOE-07 
S.OOOUE-01 
5 . O U O O E - 0 1  
5 . 0 0 0 0 E - 0 1  
5.0000E-07 
5.0000~-07 
S . 0 0 0 0 E - 0 1  
5.0000E-07 
5.0000E-07 
s .0000E-01  
5.0000E-07 
5.0000E-07 
5.0000E-0r 
5 . 0 0 0 0 E - 0 1  
5.0000E-07 
5.0000E-07 
5.00OOE-07 
5.0000E-07 
5 . O O O O E - 0 1  

5.000OE-07 
9.OUOOE-07 
5.0000E-07 
5.00OOE-01 
S . 0 0 0 0 E - 0 1  
5 . 0 0 0 0 ~ - 0 1  
5.0000E-07 
5 . 0 0 0 0 E - 0 1  
5 . 0 0 0 O E - 0 1  
5 . 0 0 0 0 E - 0 1  
5 .0000E-01  
5 . O O O O E - 0 1  
5 . 0 0 0 0 E - 0 1  

5.0000E-01 
5.OUOOE-01 

5.oooUE-or 

M I L K  
0. 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 

3.4304E-04 

3.4304C-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304€-04 

3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 

3.4304E-04 
3.4304E-0* 
3.4304E-04 
3.4304E-04 
3 .4304E-04 ,  
3.4304E-01 
3.4304C-04 
3.6304F-04 I 

3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304E-04 
3.4304F-04 

3.4304E-04 

3.4304E-04 

3.4304f-04 

3.4304E-04 

3 . 4 3 0 4 ~ - n *  

MEAT 
0. 
7 . 7 6 l l E - 0 7  
He7J8YE-U7 
Y.3057E-07 
9.37SJE-07 
9.3753E-07 
9.3153E-U7 
Y.37S3E-07 
9 .3153t -U I  
0 .31  S J t  -0 7 
Y.315JE-U7 
9.3153E-UI  
Y.J7S3€-07 
9.3753E-U7 
Y.3753E-01 
Y.J lb3E-UI  
0.3753E-07 
9.37SJE-07 
9.3153E-07 
9.J753E-07 
9.375JE-UI 
9.375JL-U7 
9.3753E-Ul  
9.3753E-UI  
9.37SJE-07 
9.3153E-or 
9.37SJE-07 
9.37S3E-07 
9.3753E-07 
YeJ75JE-07 
9.3753E-01 
9.3153E-07 
9.3753E-01 
9.375JE-07 

9.3153E-07 
9.375JE-U7 
9.3753E-or 
9.3153E-07 
9.3153E-U7 
9.3753E-01 
9.3153E-07 
9.3153E-07 
9.3753E-U7 
Y.3753E-07 
Y.3153E-07 
9.31S3E-Ul 
9.97536-03 
9.375,JL-Ol 
Y.335JE-07 
Y.3lS3E-07 

LIVER M E I T  
0 .  
1.998IE-08 
2.9983E-08 
4.Y7 18E -0t)  
5.9354E-08 
5.9354F-06 
5.Y354F-08 
5.9354E-08 
5.9354E-08 
5.9354E-08 
5.9354E-08 
5.9354E-06 
5.9354E-08 

5 .  Y354E-Ob 
5.9354F-09 
5.9354E-08 
5.9 354F-Otl 

b.9354E-08 
5.9354E-Otl 

5.9354E-00 
5.93S4E-08 
5.9354E-01) 
5.9354F-01 
5.9354E-08 
5.9354t  -08 

S.9354E-08 
5.9354E-OB 

5.Y354E-Ot) 

5 .9354E-08 

5.9354E-08 

5 . 9 3 5 w - o e  

~ . Y W E - O ~  
5.9354E-08 
5.9354F-08 

5.9354E-08 
5.9354E -08 
5 . 9 3 5 4 ~ - 0 8  

5 . 9 3 5 4 ~ - 0 ~  
5.9354E-08 

5.9354E-09 
Se9354F-08 
5.9354E-08 
5.9354F-OH 
5.9354f -08 
5.9354t -08  
5.9354F-08 
5.9354L-Otr 
5.9J54F -08  
5.9354t - 0 8  
5.9354E-08 

4 
w 
1 
03 w 



LO-3FSLfk6 

LO- 3F SL F '6 
LO-3CSLC.6 
LO-3F6LCo6 
LO-3FSLE.6 
L0-3CSLE'6 
LO-3fSLC.6 
10-3FSLF.6 
LO-3ESLF.h 
LO-3FSLF.6 
LO-3ESLC.6 
L0-3FSLF'E 
LO-3F'SLFg6 
LO-3fSLF.6 

Ln-3~sl~ 6 

LO-3FSLE.6 
LO-3ESLE.6 
LO-3FSLF.6 
LO-3FSLE.6 
10-3fSLE*b 
LO-3FSLf.6 
LO-3ESLF *6 

L~-~F<LE*~ 

~n-3cw.6 

L~-~FSLF*~ 

LO-3tGLF.6 
LO-~FSLF'CI 
LO-3CSLE.6 
LO-3ESLC.6 
LO-3CSLF06 
LO-3FSLF.6 
L0-3C5LEgh 

LO-3L'SLt.6 
LO-3C4Lf*6 
LO-3ESLE.6 
LO-3FSLE.6 
LO-3ESLC.6 
LO-3CSLF.6 
10-3CSLr*6 
LO-3FSLE.6 

L0-3FSLE'b 

LO-3CbLE.6 
LO-3C5Lf.6 
LO-3fSLE06 
ln-3ESLF.6 
LO-3ESLF*6 
LO-3F4LF'6 

IO-~ESLE*~ 

~n-3~s~c.6 

in-3~~~c.6 

IV~H 

10-30000'4 
L0-30000*5 
LO-30000'5 
L0-30000*5 
LO-30000'5 

LO-30000'5 
LO-30000'S 
LO-30000'6 
LO-30000.5 
LO-30000.S 
LO-30000'5 
LO-3OOOO'S 
LO-30000'5 
10-30000'5 
10-30000'5 
10-30000'5 
10-30000'5 
LO-3OOOO'S 
LO-30000'5 
LO-30000'5 
LO-30000'5 
10-30000'5 
LO-3OOOO'S 
LO-30000's 
10-30000'5 

LO-30000.S 
LO-3OOOO'S 
LO-30000.5 
LO-30000'5 
LO-30000'S 
LO-30000'S 
LO-30000'5 
LO-30000'S 
LO-30000 '5 
10-30000 s 
LO-3OOOO'S 
LO-30000*S 
LO-3OOOO'S 

LO-3OOOO'S 
10-30000'5 

LO-30000'5 
10-30000'5 

L~-~OOOO*S 

Lo-3nooo*s 

io-mooo*s 

io-3oono *s 

LO-~OO~O*S 
LO-~OOOO*S 
LO-30000'5 
LO-30000'5 
NN31NI 03A 

LO-30000'S 
10-30000'5 
LO-30000'5 
LO-30000'5 
10-30000'5 
L 0- 30 0 00'5 
LO-30000'5 
LO-30000.4 
LO-3OOOO.S 
LO-30000'5 
LO-30000.5 
LO-30900'5 
LO-30000'4 
10-30000'5 
10-30000'4 
LO-30000'5 
LO-30000'5 
LO-30000'5 
10-30000'5 
10-30000'5 
LO-3000O'S 
LO-30000'5 
LO-30000'5 
Lo-3oooo's 
LO-30000'5 
LO-30000'5 
LO-30000'S 
10-30000'5 
LO-30000'5 
LO-30000'4 

10-30000'5 
10-30000'4 
LO-30000'5 
10-30000'4 
10-30000*ri 
LO-30000'5 
LO-30000'4 
LO-30UOO'S 

LO-30000'S 
LO-30000.5 
LO-30000'~ 
10-30000'5 
LO-30000'S 
LO-30000'5 

10-30000*S 
LO-30000'S 
LO-30000'4 
NM31X3 93b 

io-3oono*s 

LO-~O~OO*S 

LO-~~OOO*~ 

LO-~OOOO*~ 
L~-~OOOO*E 
LO-30000'F 
LO-3OOOO'C 
LO-30000.E 
LO-30000.F 
LO-30000.C 
LO-30000'E 
LO-30000'F 
LO-30000.C 
LO-30000'F 
LO-30000*E 
LO-30000.F 
LO-30000'E 
LO-30000.C 
LO-30000'E 

LO-30000'E 
LO-30000'E 
LO-30000.E 
LO-30000'E 
LO-30000.E 
LO-30000'F 
LO-30000*C 
LO-30000.C 
LO-30000.C 
LO-30000'E 

LO-30000'F 
LO-3OOOO'F 
LO-30000'F 
LO-3OOOO'C 
LO-30000*F 
LO-30000'E 
LO-30000'E 
LO-30000'f 
LO-3000O'C 
LO-30000*C 
LO-30000'f 
LO-30000'F 
LO-30000.C 
LO-30000'F 
LO-30000.E 
LO-30000'C 
lO-3000O9F 
LO-30000'E 
LO-30000'C 
LO-30000.C 
LO-30000'C 

H32Vr ONM3 

LO-~~OOO*C 

LO-~OOOO*~ 

LO-~OO~O-C 

LO-30000'S 
10-30000'5 
LO-30000'5 
LO-30000*S 
LO-30000°S 
LO-3OOOO'S 
LO-30000*S 
LO-30000*S 
LO-30000*S 
LO-30000.S 
LO-30000.S 
LO-30000*5 
LO-30000*S 
LO-30000.S 
LO-30000'5 
LO-30000'5 
10-30000'5 
10-30000*S 
LO-30000.5 
LO-30000'5 
LO-30000.S 
LO-30000'5 
LO-30000.S 

10-30000*S 
LO-30000.S 
LO-30000'5 
LO-30000's 
LO-30000*S 
LO-30000.5 
LO-3OOOO'S 
10-30000'5 
LO-30000'S 
LO-30000.S 
LO-30000's 
LO-30000.S 
LO-30000'S 
LO-3000O'S 
LO-30000'5 
LO-30000.S 
LO-30000.S 
LO-30000.5 
LO-30000.S 
LO-30000.5 
L0-30000*S 
LO-30000'S 
LO-30000*S 
LO-~~OOO*S 
LO-30000'S 
LO-30000.S 

H~IVN 

LO-~~OOO*S 

90-3OOOO'C 
90-30000.E 

90-30000.F 
90-30000'E 
90-3OOOO'F 
90-3OOOO'C 
90-30000'F 
90-30000*€ 
90-3OOOO'C 
90-30000.E 
90-30000'E 
90-30000.C 

90-3OOOO'C 
90-30000'E 
90-30000'F 
90-3OOOO'L 
90-3OOOO'C: 
90-30000'F 
90-30000'E 
90-30000.E 
90-30000.F 
90-30000.E 
90-30000'E 
90-3OOOO'C 
90-30000'F 
90-3OOOO'F 
90-30000 C 
90-30000'E 
90-30000'E 

90-3OOOO'C 
90-30000'E 
90-30000'E 
90-30000.E 
90-30000'E 
90-30000'E 
90-30000.E 
90-30000'F 
90-300OO'E 
90-30000'E 
90-3OOOO'C 
90-3OOOO'C 
90-30000.L' 
90-30000'E 

90-3OOOO'E 
90-30000.f 

90-300no*c 

~O-~O~OO*E 

90-300oo*r 

90-300oo*r 

90-30000'E 
1105 



53-85 

c
 o
 w

m
m
 = a

m
 a
 m m

o
o
 m m

o
w
 e
 o

o
o

m
 a
m
 (0

 m
-
m
 

Q
 m m

a
 

- 0
 
0

 0
0

 0
0

 0
 0

 
0

 
0

0
 a
 
0

 
0

0
0

 0
 0

0
 0

 0
 0

0
 0

 
0

 0
 0

 0
 
0

 0
0

 

\ 

n
 

a
 

a, 

2 -1 .. 
U

 
I= 0
 

U
 

W
 

c
 c
 e
 c
 c
 c
 c
 c
 c
 c
c
 c
 c
 c
c
c
 e
 c
c
 c
 e
 c
 c
 c
 c
 c
 c
 c
 c
 P

-r- 
a
 
0

 0
 = 0

 a
 0

 0
 
0

 o
a
 0

 
0

 
D

O
 0

 0
 0

 0
 0

 0
 3
 0

 a
 0

 0
 0

 0
 
3
 a
0
 

I 
I
 
I
 
I
 
I
 
I
 
I
 
I 

I
 
I

I
 I 

I
1

1
1

 I
l

l
 I 

1
1

s
 I
 
I
 
I
 
I
 I
 

I
l

l
 

w
 w

w
w

 w
w

w
 w

 w
 w

w
w

 w
 

W
W

d
 w

 w
w

w
 w

w
w

 w
 w

 w
w

 w
 

w
 w

w
 

c
 c
 c
c
c
 c
 c
c
 c
 - c

c
c
 c
 c
e
c
 c
 c
c
c
c
c
 c
c
 c
 c
c
 c
 c
 c
c
 

w
 ............................... 
n
 n
 n

 
n

 c
)
 m 

n
 n

n
m

 n
 n
n
n
 n

 'c)n
 m n

 n
 n

 n
 I? n

 c
)
 n
 m
 n
n
 

m
 nn 

n m m
 m.n m

 'n m
n
 n J- 

n
m

m
 m m

m
 m

 m
 m

 n
 m

 m
 m

 m
 m

 m a
m
 

a
 n

 .n n
 n

 n
 n

 n
 n
 n

 n
r) n

 P
I
 n

n
n

 m
 n

 n
 n

 n
 n

 'c
) n

 1.1 n
 n

 n
 
0

 n
n
 

L
 s
 o
 o
 P

 P
 P

 o
 s
 P

 o
 P

 P
 
6
 o
e
 o
 o
 P

 o
 9

 P
 P

 o
 o
 o
 o
 P

 o
 
o
 o
o
 

*
*

*
*

*
*

*
*

*
 

0
0

0
0

0
0

0
0

0
 

1
1

1
1

1
1

1
1

1
 

w
w

w
w

w
w

w
w

w
 

r
 n

 n
n

n
n

m
n

n
 n 

*
*
.*

*
*
*
*
*
 

0
0

0
0

0
0

0
0

 0
 

2
*

e
*

*
*

e
*

*
*

 
-
.
 
.
 

.
.
.
.
.
 

- ......... 
x n

 n
n

n
n

n
n

n
 n

 *** 
0

0
 0

 
I

l
l

 
w

w
w

 
*
I
 

0
0

0
 

*** 
o

n
 n

 

o
n
 n

 
... 

* ** 
0

 
0

0
 

I
 
I
I
 

w
 w

w
 

** 
0

 
0

0
 

** 
n
 n

n
 

n
 n

n
 

... 
z c

 c
 L
-
c
-
 e
 c
 c
 c
 c
 c

c
c

 c
 c
c
c
 c
 c
c
c
c
 e
 c
 e
 c
 c
c
 c
 
h

 c
c
 

z
 
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
 

W
I

 I 
I
 
I
 
I
 

I
t

 I
 
I
 
I

I
I

 I
 

,
I

,
 I 

.
I

 I
 
I
 

I 
I
 
I
 

I 
I 

I
 
I
 

I
 
I

,
 

G
 w

 w
 w
w
 w w w

 w
 L

 w
w
w
 ru w

ilw
 w
 r;w

 w w w
 w
 w
 w
 w
w
 w
 w
 I

iiJ
 

z 0
 
0

 0
 0

 
0

 0
 0

 0
 
1

 o
a
 0

 
0

 u
o
o
 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

 
0

0
0

 0
 
0

0
3

 0
 
0

0
 0

 0
 0

 0
 0

 
0

 0
0

 0
 
0

 
0

0
 

C
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
 

w
 ............................... 

w
 m

 rp. LP m
 m

 e
rn

 .n m 
L

C
-

S
~

~
 

m
 m
m
%
 m

 ~m
 

m
 m

m
 ul LP m

 m
 m

 m
 .n m

v, 

z c
 c

c
c

 c
c

w
 c
 c
 c
c
c
 c
 c
c
c
 c
 c
c
c
 c
 c
c
 c
 c
 c
c
 c
 
c
 c
c
 

t
 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
 

W
I

 1
1

1
1

1
1

1
 I
 
,

,
I

 I 
I

,
,

 
I 

I
.

,
,

,
 I

,
 I

l
l

,
 

I 
I

,
 

E
 w
 
,A

 w
 w w

 w
 w iJ w

 w
 w
 y w

 w
w
 yl j

 &
 j
 IY w

 w
 w
 r; w

 w w
 w
 w
 w
w
 

I( 
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
 

W
O

O
O

O
O

O
O

O
 0

 o
o
e
 0

 
0

0
0

 0
 
0

0
0

0
0

0
3

 0
0

0
0

 
0

 e
o
 

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
 

w 
0

 
0

 0
 0

 
0

 0
 0

 0
 
0

 
0

0
 0

 
0

 
0

0
 0

 3
 0

 0
 0

 
0

 J
 0

 0
 
J

 0
 0

 
0

 
0

 0
0

 
w

 ............................... 
>

 n
 m

 m
.n

 n
 m

 n
 a
 m n

n
n

r, n
 n

m
m

 n
 .n

n
 n

 S-I 
fi fl n

 m
 ~

1
 n
 J
)
 m

 n
a

 

x 
c
 c

c
c
~
c
c
c
 

c
 c
c
c
 c
 c
c
c
c
 c

c
c

c
c

c
c

 c
c
c
c
 c
 c
c
 

w
 
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
 

c
1

 I 
I 

1
1

8
 I 

I
 
I 

I
l

l
 1

1
1

1
 I 

I
I

 I
 
I 

I 
I 

I 
I
 
I 

I 
I
 

I
 

I
1

 
- w

 w
 w

 w
 w

 w
 w

 w
 w

 w
w

 w
 w

 w
w

 w
 w

 w
 w

 w
 w

 w
 w

 w
 w

 w
 w

 w
 

w
 w

w
 

D
O
 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

 c
 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
 

z 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
 

CC ............................... 
w m

 n
 c
)
 n
 PI n

 n
 'C

I n
 n

c
)n

 n
 m

o
m

 'c
)
 n
c
)
 n

 n
 n
 n

 ..I n
 n
 n

 n
 

C
I n
n
 

c
c

c
c

c
c

c
c

 c
 c
c
c
 c
 c
e
e
e
e
c
e
e
c
c
e
e
e
c
c
 c
c
-
 

0
 
0

 0
 0

 
0

 0
 0

 0
 
0

 
0

0
 0

 
0

 
0

0
0

 0
 c
 e
 0

 0
 0

 0
 0

 
0

 0
 0

 0
 
0

 
0

0
 

I
 
I 

I 
I
 
I 

I 
I 

I 
I
 

I
1

 I 
I

l
l

 I 
I
 
I
 
I
 
I
 
I
 
I 

I
 

I
1

 I 
I 

I 
I
 
I
I
 

w
 w

 w
 w

 w
 w

 
h

2
 w

 w
 w

 w
 w

 w
 w

w
 w

 w
 w

 w
 w

 w
 w

 w
 w

 w
 w

 w
 w

 
v. w

w
 

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
1

 0
 
0

0
 

I
 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

 
w

 
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
 

I
-
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

 
* ............................... 
I
 m

 m
 m

 m
 v
)
 m
v
)
 m

 m
 m

m
m

 m
 m

m
m

 m m
m

 In m
 m

 ul m
 m

 v)-m
 m

 m
 m

m
 

9
 9

9
9

4
 9

9
9

 9
 9

9
9

 9
 9

9
9

 9
 9

9
9

9
9

9
 9

 9
0

9
 9
 
9
 9

9
 

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
 

I
1

1
1

1
l

1
1

 I
1

1
l

1
 I

l
l

 1
1

1
1

1
1

1
1

1
I

l
1

 1 
I

1
 

w
 

W
W

L
L

'W
W

W
 w

 w
 w

w
w

 w
 

W
W

U
 w

 w
w

w
 w

w
w

 w
 w

 w
w

 w
 

w
 w

w
 

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

 
0

 0
 0

0
 0

 
0

0
 

A
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
 a

0
0
 0

 
0

0
 0

 0
 0

 0
 0

 
0

 0
 0

 0
 
0

 
0

0
 

0
 ............................... 

u
)
 I* n

n
n

 IC
, o

m
 n
 
P

) n
n
n
 F

, n
n

n
 .-I 

n
Ic

! PI n
 II! n

 n
 

PI n
 n

 fin
 

I
 

a
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
 a

0
0
 0

 
0

0
 

- ................................ 
* *

*
*

 * * 
* 

0
 *

*
*
 * u

*
*
 * *

u
 * 

0
 
0
 * 

Q
 * * * * ** 

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
 

............................... 
w

 w
 w

 w
 w

 w
 w

 w
 hJ 

w
 w

w
w

 w
 w

w
w

 w
 w

w
 w

 w
 w

 w
 w

 w
 w

 w
 w

 
Y

 w
w

 
I
 o

 o
 o
 o
 o
 
o
 o
 o
 
0

0
 o
 a
 o
o
o
 o
 o
 o
 o
 o
 o
 o
 o
 o
 o
 o
 o
 
o
 
0

0
 

- N
 N

N
N

 N
N

N
 N

 N
 N

N
N

 N
 N

N
N

 N
 N

N
 N

 N
 N

N
N

 N
 N

N
 2 

N
 N

9
 

I- c
 
Q

 -
F
 m

e
 o - I? 

m
c

e
 - n

w
c
 Q

 
-
~

c
!
f
i
 c
 o
 
-
I
*
 

m
- o

 
IC

I m
m

 
o
 o
 a

o
 0

1
0

 - - --- N
 N

N
N

 N
 n
n
n
n
n
 u
 * u s

 s
 a
 
fi n

u
- 

............................... 
- - N

 N
 Iu N

 'u
 
h
' 

N
 V

N
N

 N
 Y

N
N

 Y
 Y

 N
 N

 N
 
3
~
 N

 Iu N
 N

 N
 N

 
N

 N
W

 



226Ra, Case 2. (Continued) 
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226Ra, Case 2. (Continued) 
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V.6S67E-06 
9.6567E-06 
Y.b567E-06 

%:23?€:!S 
9.6S67E-06 
Y.6567E-06 
9.6567E-06 
9.6567E-06 
Y.6S67E-06 
V.bS67t-06 
9.656TE-06 
9. b567E -0b 
Y.65hlE-06 
9.6567E-06 
Y.6567E-06 
9.6567E-06 
9.6567E-06 
V.6S67E-06 
Y.6567E-06 
9.6567E-06 
.9.6567E-06 
9.6567E-06 

GXT DOSE 
4.+946E*OO 
4 .5403€*00  
4.5860F: a 0 0  
4.631 7E*OO 
4.6774E100 
4.723lE*00 

4.13145Et00 

4.9059€*00 
4.9517€*00 

4.76aa~+oo 

4 .860ZE * O O  

t:893?F:88 
5. o m x  * o o  
5.13459 *00 
5.1802€*00 

5.2716E*OO 
5.3173€*00 
5.3630F * O O  
5.4087€*00 

5.5002€*00 
5.5459€*00 

5.2259E*00 

5.4545E*00 

5.5916€*00 
5 e 6 3 7 3 E * 0 0  
5.6830Et00 
5.7287Et00 
5.7744E*OO 
5.8201€*00 
5.8293€*00 

NASO DOSE 
0. 
0. 

,o .  
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 .  

8: 

THICH DOSE 
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 .  

8: 

4 
w 
1 
u3 
P 



2.2612,. Case 2 .  (Continued) 

TIME 
0 .  
2 .0000E*02  
3.0200E+02 
5 .0200E*02  
6.1000E*02 
u.inoo~e02 
9.2noo~+o2 
I.I200E*03 
I.J2OOE+03 
1.5200€*03 
I.T200E*O3 
1.9200E*03 
2.1200E+03 
2.3200€+03 
2.5200€*03 
2.7200€*03 

PUI 
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 .  

.M DOSE LYMPH 
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 .  

DOSE HONE DOSE 
0. 
1.87Z4E-01 
4.6115E-01 
1.3ASZE*00 
2.1006E*00 

4.9955€+00 
3.a261~+00 

7.5197E+00 
1 . 0 5 5 4 E * 0 1  

1 .A133E*OL 
2*2669E+01 
2.769RE 01 

3.9215E+Ol 
4.56V6E*O 1 

I.4093E*OI 

3.3215E*Q1 

L I V E R  DOSE 
0 .  
+ . ~ B O I E - O ~  
7.SIIZE-04 
1.3755E-03 
1.7172E-03 
L.3514E-03 
2.7002E-03 
3.334%-03 

4.6OZ9E-03 
5.2371E-03 

b.5D55E-03 
7.1397E-03 
7.7739E-03 
8.4082E-03 
9.0424E-03 

3.~6a7~-n3 

s.a713~-03 

K l D N Y  DOSE 
0 .  
2.53a7~-02 
4. i?597E-02 
7. rY42E-02 
9.7309E-02 
L e J 3 2 5 E - 0 1  
1.530lE-01 
I .  HBYSE-0 1 

2.6083E-01 
2.9677E-01 
3.3270E-01 

2.24a9~-01 

3 . m b r ~ - o i  
4.045at-01 
4.4052E-01 
4.7646E-01 
SeI24OE-01 

i. 1ST9E-02 
1 . 2 a 4 t ) ~ - 0 2  
I . ~ ~ ~ z E - w  

1.53a4~-02 

i . 7 2 ~ ~ - 0 2  

i.a~56~-02 

2.045a~-02 

1.221 3E-02 

l . 4116E-02  
1.4750E-02 

1.6019E-02 
1.6653E-02 

I .  79.21E-02 

1.919OE-02 
1 .Y824E-02 

2.1092E-02 
2.1727E-02 
2.2361E-02 
2.2995E-02 
2.3629E-02 
2.4263E-02 
2.4t)~a~-nz 
2.5s32~-n2 

Z . ~ ~ O O E - O ~  

Z . B O ~ ~ E - O Z  
2 . a 7 0 3 ~ - 0 2  

2.6166E-02 

2.7435E-02 

2.9337E-02 
2.997 IE-02 

b.5615E-01 
b.9209E-01 
7.7803E-01 
7 6396E-0 I 
7.9990E-01 
8.358kE-01 

9.0772E-01 
Y.4366E-01 

I .U155E+00 
1.0515E*00 
1.0074L*00 
I.I233E*OO 
I.I5Y3E*00 
1.1Y52E *00 
1.7312E*00 
1.?h71E.00 
1.3030€*00 
1,33YOt*00 
1 . 3 7 Y Y E * 0 0  
1.4109E*00 

I . S I ~ I ~ E + O O  

1.5905E+00 

1.6624€*00 
1.69R4t+00 

u. 7 I re€-o I 

9.7959~-01 

I .446t)t+00 
1 . 4 ( 1 2 7 € * 0 0  

I .5546t*00 

1.6265L*00 

HODY DOSE 
0. 
1.7900E-01 
4.3IO4E-Ol 

l.R353E*UO 
3.2017€+00 
4.0837E *00 
5.89SSE*OO 
7.94296*00 
1.0192E*OL 
1.26lSE*01 
I . ~ I ~ ~ E * O I  
I.TBB~E+OI 
2.0691E+OL 
2.3591E*Ol 
2.6571E:'OL 

1.2391E*00 



m 
I 

m 
+J 

20 + 39rS1.E 
20+30h0 I 'E 
zo+w,io*r 
20+396EO*E 
20+32SOO*E 
20+39016'2 
20+309E6*2 

OO*~~S~I*E 
00*30001*f 

OO+~IR?~*C 
00+31266'2 
00*3E9S6*2 
00*3tOZh*2 
00+3€390*2 
00*3+R*I)*2 
00+3*21H02 
00 3591 1 2 
O0+390*1*2 
00+39*01'2 
00+3L999*2 
00 +392tY'2 
00+3e96s*z 
00 + 3609s E 
00+46*25'2 
oo+dotie*-z 
00*~1CS*'2 
00*3lL1 n.2 
00* 32 19F'Z 
00+3ZS*E*Z 
001 3E60C.Z 
OO+3*FLZ'2 
00+3)LEZ*2 
no* 3~102-2 

00*31C60'2 
00+31LSO*Z 
00*39120*2 
00*36SHh*I 
00*36636'1 
00+30*lh*1 
00+31@111'1 
00*31ZbH*1 
80+3L90R0 1 
00+3201L*1 
00+3E*EL 1 
3SOQ ANOlY 

00*30*90'E 

00139591'2 
00*39621*2 

ZU-32991'9 

20-3+1*0'9 
20-36LL6.5 
20-3S+Ib'S 
20-31 IS9'5 

2o-3e*oi09 

z0-3~~ei.s ~~ 

20-3792L'S 
20-39099'5 
20-3*16S'S 
20-30+ES05 
20-3901*'5 
ZO-31LO*'S 
20-3LtbE.S 
20-3EOBZ.S 
20-36912's 
ZO-3SESl*S 
20-30060.5 
20-39920'5 
20-32C96'* 
20-39669'* 

20-36211'* 
20-35601*+ 
20-31 9*9* V 
20-3129S*) 
20-3261S*) 

.?0-3*26C") 
ZO-306ZE'* 
20-39592-* 
20-31202'* 

20-3tSL0°* 
20-36110'* 
20-3SB36'E 
20-30S99*f 

20-329SL 'C 

ZO-3EIE9'C 

20-3S?OS.E 
20-311**'f 
20-3LLLE'E 
20-32*IE'C 
ZO-~~OSP*C 
20-3*LWl'C 
20-3092I'C 
20-39090'C 
3500 n3h11 

zo-3wte*+ 

ZO-~RSS**~ 

PO-~LBEI** 

ZO-~~IZB*C 

ZO-~~*~V*E 

ZO-~~L~S*C 

'0 
*O 
*O 
*O 
?O 
-0 
-0 

:," '0 
-0 
'0 
'0 
'0 
*O 
'0 
'0 
'0 
'0 
'0 
'0 
*O 
*O 
'0 
*O 
*O 
*O 
'0 
'0 
*O 
'0 
*O 
*O 
-0 
'0 
'0 
'0 
*O 
*O 
*O 
-0 
'0 
*O 
'0 
-0 
*O 

'0 
*O 
'0 
'0 

3SOQ HdWAl 

'0 
'0 
-0 
-0 
'0 
00 
'0 
-0 
-0 
*O 
'0 
'0 
*O 
-0 
'0 
'0 

. *O 
'0 
'0 
'0 
'0 
*O 
-0 
-0 
*O 
*O 
*O 
*O 
'0 
*O 
'0 
*O 
'0 
'0 
*O 
00 
'0 
*O 
*O 
'0 
'0 
*O 
*O 
*O 
'0 
'0 
'0 

*O 
'0 

*n 

3soa nind 



T I M E  
I.Y72OE*O4 
1.9920E*04 
Z.O120E*O4 
d.0320€*04 
2.OSZOE*04 
2.0720€*04 
2.092OE*O4 
2.1120E*04 
2.1320€*04 
2.1520€*04 
2.1720E*O4 
2.1920E+QI 
Z.Z120E*04 

2.2520E*04 
2.2720€*04 
2.2920€*04 
2.312OE*O6 
2.3320€*04 
2 .3520€*04  

2.2320€*04 

2.3720E*04 
2.392UE*O4 
2.412OE*04 

2.4SZOE*O4 
2.4720€*04 
2.4920€*04 
2.5120E*04 
2 .5320€*04  
2.5520€*04 
E.5560E 404 

2.43206*04 

P u n  
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 .  

226Ra. Case 2. (Cont inued)  

DOSE LYMPH 
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 .  

DOSE AONE DOSE 
I.Y792E*03 
2.0146€*03 
2.0503E*03 
Z . O ~ ~ I E * O ~  
2.1222E*03 
2.15e5~+03 
2.1950E*03 
2.2317€+03 
2.26e7~103 
2.305LIE*03 
2.3432E*03 
~.3eo7~+03 
2.41e5~+03 

2.4947€*03 

2.5717E+03 

2.6494E103 
2 . 6 R 8 6 € * 0 3  
2.72 79E+ 03 

2.e072~*03 
2.e47~~+03 
2.ee73~*03 

2.4565E*03 

2 .5331€*03  

2.6104E*03 

2.7675E + 0 3  

2.9276E103 
2.96t)lE*03 
3.0088E+03 
3.0496Et03 
3.0906E*03 
3.09)39E*03 

L I V E R  DOSE 

6.2950E-02 
6.3585E-02 
6.4219E-02 

6.23 I 6~ - 0 2  

6.4135 3 ~ - 0  2 
~ . S ~ B T E - O ~  
6.6121E-02 
6.6756E-02 
6.7390E-02 
~ . ~ O Z ~ E - O Z  
~ . B ~ S B E - O ~  
6.9293E-02 
6.9927E-02 
7.0561E-02 
7.1195E-02 

7.Z464E-02 

7.3732E-02 
7.4366E-02 
7.5000E-02 
7.5635E-02 
7.6269E-02 
7.6903E-02 
7.7537~~-02 

7.fl806E-02 
7.944OE-02 

7.ie29~-02 

7. ~ O Y B E - O Z  

7 . e l  7 ~ E - O Z  

e .  O O T ~ E - O ~  
~ . O ~ O B E - O ~  
8.0835E-02 

KIDNY 0 0 S E  
3.53 1 Z t  00 
3.567ZE*00 
3.6031t*00 
3.6390E*00 
3.6750E*00 
3.ri09~+00 
~ . T ~ ~ B E + O O  
3.7e2et'*oo 
3.H187€*00 
3.8547F*00 
3.e906~+00 
3.9Z65t*00 
3.9625E*00 
3 . ~ e 4 ~ t o o  
4.0343E *00 
4.0703€*00 
4.1062t*00 
4.1422E*00 
4.17t)lE*00 

4.?500E*00 
4.214OE*OU 

4.?859E*OO 
4.3219€*00 
*.JST~E*OO 
4.3937€*00 
4.4297E * 0 0  
4.4656€+00 
4.5015F*00 
4.537~*no 
4.5734€*00 
4.5R06E*00 

L 
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TABLE 53-1. DECAY SCHEME FROM 226Ra TO RADON AND 
RADON DAUGHTERS 

Dominant 
Radia t ion  Energy 

Nuclide Emitted (MeV) Half-Lif e 
~ 

226Ra Alpha 4.78 1602 y r s  

222Rn Alpha 5.49 3.82 days 

218Po Alpha 6.00 3.05 min 

214Pb Beta 1.03 26.8 min 

21 4 ~ i  Beta 3.26 19 .7  min 

21 4P0 Alpha 7.69 164 psec 

21 OPb Beta 0.06 2 1  yrs 
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TABLE 53-2. SOURCE TERM CHARACTERISTICS USED FOR MODEL 
PARAMETERIZATION FOR DOSE ASSESSMENT OF 
226Ra AND 222Rn (AND DAUGHTERS) 

P a r  ame ter 

Case I: 
"Hypo t h e  t i cal" Case 11: 

R-10 Residue Area Off-Si te  
Worst Case Background 

0.23 
:::(a) . 0.23 

Summer 260 0.30 
Autumn 200 0.23 

222Rn i n  a i r  (1.5 Winter 
(1.5 m) p C i / l  Spring 

226Ra 
Resuspension Summer 

Winter 
p C i / l  S o i l  

p C i / l  

Vegeta t ion  

Water Surface  
Anima 1 

Aquifer  

3000 

63 
19 

3 

ND O.?b) 
0.5 
0.3 

E x t e r n a l  exposure  4 0.013 
(mR/ h r  1 

( a )  Es t imated  t o  b e  same a s  autumn. 

(b)  ND = n o t  d e t e c t e d .  
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TABLE 53-3. DOSE-(REMS) OVER TIME FROM RADON AND DAUGHTER 
INHALATION UNDER HYPOTHETICAL WORST CASE (CASE 
I) AND O F F - S I T E  (CASE 11) CONDITIONS 

T i m e  
( Y r s )  

D o s e  F r o m  2 2 2 R a d o n  and D e c a y  ( r e m s )  

Tracheal D o s e  Pulmonary D o s e  
C a s e  I C a s e  11 C a s e  I C a s e  I1 

5 

10 

20 

30 

40 

50 

60 

70 

130 

254 

501 

749 

1010 
1258 

1505 

1752 

0.14 

0.30 

0.59 

0.89 

1.19 

1.49 

1.78 

2.07 

1,794 

3,493 

6,892 

10,290 

13,894 

17,293 

20,691 

24,125 

21.2 

41.3 

81.4 

122 

164 

204 

244 

2 85 
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TABLE 53-4. DOSE (REMS) OVER TIME FROM 226RA UNDER 
HYPOTHETICAL WORST CASE (CASE I) AND 
OFF-SITE (CASE 11) CONDITIONS 

- 
D o s e  From 2 2 6 R a  (rems) 

Time T o t a l  B o d y  B o n e  K i d n e y  
( Y r s )  C a s e  I C a s e  11 C a s e  I C a s e  I1 C a s e  I C a s e  I1 

5 
10 
20 
30 

40 
50 

60 
70 

688 
1,931 
4,730 

7,583 

10,598 

13,455 
16,312 

19,201 

15 
42 
103 
16 5 

231 

294 
356 
419 

1,024 

3,876 
14,532 
30,988 

53,726 
79,602 

109,080 
142,000 

22.6 
85 
318 
677 
1,173 

1,738, 
2,381 
3,099 

15 
30 
60 

89 
121 
150 

180 
210 

0.33 
0.66 
1.3 
1.9 
2.6 
3.3 

3.9 
4.6 

, 
i- t -  
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CON CENTRAT IONS 
5 .4 .  

SOURCES AT THE DOE-NIAGARA FALLS STORAGE SITE 

METHODOLOGY FOR PREDICTING AMBIENT A I R  
OF LzLRn  PRODUCED BY 

5.4.1. P r e d i c t i o n  Equat ions  

Two v a r i a t i o n s  of t h e  Gaussian d i s p e r s i o n  e q u a t i o n  were used t o  

c a l c u l a t e  t h e  a tmospher ic  c o n c e n t r a t i o n s  of 222Rn. 

e l e v a t e d  p o i n t  s o u r c e ,  Bui lding 434. 

B u i l d i n g s  411, 413 and 414 and R-10 area, as one ground-level area s o u r c e  which 

could b e  s i m u l a t e d  by a v i r t u a l  p o i n t  s o u r c e  upwind of t h e  a r e a  c o n t a i n i n g  

t h e s e  t h r e e  s o u r c e s .  

ground-level  c o n c e n t r a t i o n s  a t  a p o i n t ,  "xf f7  d i r e c t l y  downwind of t h e  source .  

Thus downwind d i s t a n c e  i s  x, crosswind d i s t a n c e  is  y=o,  h e i g h t  of r e c e p t o r  

i s  z=o,  and s t a c k  h e i g h t  i s  H .  

One w a s  used f o r '  t h e  

The o t h e r  e q u a t i o n  t r e a t e d  s o u r c e s ,  

Both e q u a t i o n s  were used i n  a mode which p r e d i c t s  

The two e q u a t i o n s  a r e :  

E leva ted  P o i n t  Source 

Ground-Level P o i n t  Source 

where 

Q = emiss ion  r a t e  (CCi/sec)  

H = s t a c k  h e i g h t  (m) 

Y 

U = wind speed (m/sec) .  

u = h o r i z o n t a l  d i s p e r s i o n  c o e f f i c i e n t  (m) 

u = v e r t i c a l  d i s p e r s i o n  c o e f f i c i e n t  (m) 
z 
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Emission v a l u e s  and s o u r c e  p a r a m e t e r s  were taken from Niagara 

F a l l s  S t o r a g e  S i t e  d a t a .  Wind speeds  and wind d i r e c t i o n s  used i n  t h e  

c a l c u l a t i o n s  were chosen on t h e  b a s i s  of hour ly  wind measurements made 

a t  t h e  Niagara F a l l s  A i r p o r t  between 1955 and 1 9 5 9 .  D i s p e r s i o n  c o e f f i c i e n t s  

were t a k e n  from g raphs  by Turner .  Much o f  t h e  methodology was based 

on t h e  p r o c e d u r e s  se t  f o r t h  i n  t h i s  workbook. The Environmental  P r o t e c t i o n  

Agency computer model, PTMAX, w a s  used t o  i d e n t i f y  t h e  maximum ground-level  

c o n c e n t r a t i o n s  produced by Bu i ld ing  4 3 4 ,  where t h e s e  would o c c u r .  Th i s  

model u s e s  a n  approach similar t o  e l e v a t e d  p o i n t  s o u r c e  e q u a t i o n .  

5 . 4 . 2 .  Data 

I n  t h e  c a l c u l a t i o n s ,  t h e  f o l l o w i n g  v a l u e s  were used :  

B u i l d i n g  434 t o t a l  s o u r c e  emanation r a t e  6.50  x l o 7  p C i / s e c  

Combined t o t a l  s o u r c e  emanation r a t e  f o r  
B u i l d i n g s  4 1 1 ,  413 and 414 and R-10 4.40 x l o 7  p C i / s e c  

S t a c k  h e i g h t  of B u i l d i n g  434 1 8 . 2 9  m ( 6 0  f e e t )  

S t a c k  d i a m e t e r  of Bu i ld ing  434 1 . 5 2  m ( 5  f e e t )  

North-south w i d t h  of t h e  area s o u r c e  
encompassing B u i l d i n g s  4 1 1 ,  413 and 414 
and R-10 area 46 m (150 f e e t )  

I n i t i a l  h o r i z o n t a l  d e v i a t i o n  of t h e  
area s o u r c e  (J = - -  46 - 1.0.7 m+: 

yo 4 . 3  

A t  2.15 (J t h e  v a l u e  of a Gaussian cu rve  i s  0 . 1  of i t s  c e n t r a l  maximum: 

2x2.15=4.3.  
S i n c e  t h e  222Rn emanating from t h e  s o u r c e s  h a s  l i t t l e  e x i t  v e l o c i t y  

and i s  a t  t h e  same t empera tu re  as t h e  ambient a i r ,  l i t t l e  o r  no plume r i s e  

w a s  used i n  t h e  c a l c u l a t i o n s .  

Using t h e  Niaga ra  F a l l s  A i r p o r t  wind r o s e  as a g u i d e ,  wind speeds  

used i n  t h e  c a l c u l a t i o n s  of long-term c o n c e n t r a t i o n s  were chosen as t h e  

approximate m i d p o i n t s  (1 .0 ,  2 . 5 ,  4 . 0 ,  7 . 0 ,  1 0 . 0 ,  12.0 m/sec) f o r  t h e  wind 

speed classes (1-3 k n o t s  = 0.5-1.5 m/s ) .  Wind speeds  used i n  t h e  c a l c u l a t i o n  

of sho r t - t e rm c o n c e n t r a t i o n s  were s e l e c t e d  on t h e  b a s i s  of t h e  o u t p u t  from 

(1) Turner ,  D .  B .  1970. Workbook of  a tmosphe r i c  d i s p e r s i o n  estimates. 
Rev. e d i t i o n .  U.S. Department of H e a l t h ,  Educa t ion  and Wel fa re ,  
Publ .  No. 999-AP-26, C i n c i n n a t i ,  Ohio. 90 p. 
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t h e  PTMAX model and from t h e  r e l a t i o n s h i p  between wind speed and atmospheric  

s t a b i l i t y .  S h o r t - d i s t a n c e ,  s h o r t - t e r m  p r e d i c t i o n s  used B s t a b i l i t y  ( r e l a t i v e l y  

u n s t a b l e )  and a wind speed of 0.5 m/s. 

used F s t a b i l i t y  (extremely s t a b l e )  and a wind speed of 2.5 m/s. 

Long-distance,  short- term p r e d i c t i o n s  

: Annual Average 

S i n c e  a break-out of t h e  f requency  of occurrence of wind speed 

wind d i rec t ion-a tmospher ic  s t a b i l i t y  ( a  s t a b i l i t y  wind r o s e )  w a s  n o t  a v a i l a b l e  

f o r  Niagara  F a l l s ,  an assumption sugges ted  i n  T u r n e r ' s  Workbook was- used t o  

estimate annual  averages .  T h i s  was t o  use D s t a b i l i t y  ( n e u t r a l  s t a b i l i t y )  

which h a s  been found t o  predominate  i n  most l o c a t i o n s  f o r  a l l  c a l c u l a t i o n s .  

The annual  c o n c e n t r a t i o n  a t  a p o i n t  can then be es t imated  by  c a l c u l a t i n g  

t h e  c o n c e n t r a t i o n s  p r e d i c t e d  f o r  t h e  s i x  wind speed c l a s s e s  w i t h  D s t a b i l i t y .  

Each of t h e s e  wind speed r e s u l t s  i s  weighted by t h e  frequency w i t h  which t h e  

wind blows i n  t h a t  d i r e c t i o n  and t h a t  wind speed c l a s s .  These weighted 

v a l u e s  are added t o  g i v e  t h e  annual  average .  

V i r t u a l  Source Dis tance  f o r  Area Sources  

The a r e a  source  w a s  t r e a t e d  a s  a p o i n t  source  having an i n i t i a l  

s t a n d a r d  d e v i a t i o n ,  o 

A v i r t u a l  d i s t a n c e ,  xy ,  can t h e n  b e  found t h a t  w i l l  g i v e  t h i s  s t a n d a r d  

d e v i a t i o n  us ing  t h e  d i s p e r s i o n  c o e f f i c i e n t  curves  i n  T u r n e r ' s  Workbook. Each 

s t a b i l i t y  c l a s s  r e q u i r e s  a d i f f e r e n t  v i r t u a l  d i s t a n c e .  The v a l u e s  used f o r  

u = 10.7 were a s  f o l l o w s .  

, from t h e  Gaussian d i s t r i b u t i o n .  of t h e  222Rn plume. 
YO 

Y O  

S t a b i l i t y  V i r t u a l  Dis tance  ( m )  

B 5 4  

D 1 3 5  

F 290 

Example C a l c u l a t i o n  of an Annual Average 

S ince  Building 4 3 4  and t h e  c e n t e r  of t h e  a r e a  s o u r c e  r e c t a n g l e  

( B u i l d i n g s  4 1 1 ,  4 1 3  and 4 1 4  and R-10 a r e a )  a r e  o r i e n t e d  a l o n g  a southwest-  
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nor theas t  l i n e ,  several r ecep to r  po in t s  were chosen along t h i s  l i n e  s o  t h a t  

they would r e c e i v e  t h e  d i r e c t  downwind plumes from both the  point  source and 

the a rea  source.  Addi t iona l ly ,  the  p r e v a i l i n g  wind a t  Niagara F a l l s  i s  from 

the  southwest so t h a t  over a y e a r ' s  t i m e  t h e  maximum impact of these  sources  

should be along t h i s  SW-NE l i n e .  

the  annual average 222Rn concent ra t ion  p red ic t ed  t o  occur a t  a poin t  on t h i s  

l i n e  where t h e  m a x i m u m  short-term concent ra t ion  from Building 434 occurs-- 

145  m no r theas t  of Bui lding 434. 

The fol lowing example ca l cu la t ion  i s  f o r  

Example Elevated Poin t  Source Calcu la t ion  

S t a b i l i t y  = D 

Distance (Y) = 145 m 

u = 11.4 m (from a graph i n  Turner 's  Workbook) 

u 
Y 

= 7.0 m (from a graph i n  Turner 's  Workbook) 
Z 

Wind speed (LI) = 7.0 m/sec ( f o r  one wind-speed c l a s s )  

11 6 . 5 0 ~ 1 0 ~  pCi/sec 18.29 m 2 
x(x,o,o;H) = (lI) (11 .4  m) ( 7  m) ( 7 m / s )  exp ( 

= 1.22 x 103 p ~ i / m 3  

= 1.22 pCi / l .  

Example Ground-Level Area Source Calcu la t ion  

S t a b i l i t y  = D 

Distance (x) = 375 m 
V i r tua l  d i s t a n c e  = 375 + 135 = 510 m 

(XY 1 
u = 36.5 m f o r  x = 510 m 

u = 14.2 m f o r  x - 375 m 
Y 

Wind speed ( p )  = 7.0 m/sec 
z 

4.40 x l o 7  pCi/sec 
(8) (36 .5  m)(14.2 m ) ( 7  m/s) x(x ,o ,o ;o)  = 

= 3 .86  x l o 3  ~ C i / m ~ ~  

= 3 .86  p C i / m 3 .  \ 

The c a l c u l a t i o n  of the annual average a t ' t h e  receptor  po in t  i s  

continued i n  Table 54-1. 
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TABLE 54-1. W I N D  DATA AND CONCENTRATION CALCULATION 
RESULTS(a) FOR ANNUAL AVERAGE OF 222Rn 
AT A POINT 146 M NE OF BUILDING 434 

I 

Annual 
Frequency 

C e n t r a l  of Wind P r e d i c t e d  Concent ra t  i o n s  Wind 
Wind Wind Speed ( p C i / l )  Frequency 
Speed Speed Class Area P o i n t  Weighted 
Class f o r  Class From SW Source Source  Concent ra t ions  

(knots )  (m/sec) (%I C o n t r i b u t i o n  C o n t r i b u t i o n  Sum ( p C i / l )  

1- 3 1.0 1 . 7  27.02 8.54 35.56 0.604 

3- 6 2.5 3.0 10.81 3.42 14 .23  0.427 

6- 10 4.0 3.9 6.75 2.13 8.88 0.347 

10-16 7 .0  4.0 3.86 1.22 5.08 0.203 

16-21 10 .0  1 . 0  2.70 0.85 3.55 0.036 

>21 12.0 0.5 2.25 2.96 2.96 0.015 

Annual Average 1.632 p C i / l  

(a) A c o n s t a n t  D s t a b i l i t y  w a s  assumed f o r  a l l  cases i n  l i e u  of 
s t a b i l i t y  wind r o s e  d a t a .  
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TABLE 54-2. COMPARISON OF CONCENTRATIONS OF SELECTED 
METALS AND RARE EARTHS IN SOILS AND 
SEDIMENTS OF THE DOE-NIAGARA FALLS 
STORAGE SITE, BACKGROUND CONDITIONS, AND 
THE ESTIMATED ENVIRONMENTAL CONCENTRATION 
(EEC) YIELDING DETECTABLE EFFECTS(~) 

Site Background EEC Land(b) 
Element Soil Sediment Soil Health Ecological 

A s  

Ba 

Ce 
co 
Cr 
c u  

F 
Mn 
Mo 

Ni 
Pb 
Sr 
Ti 

U 
V 
Zr 

0.5-3 

200-500 

5-100 
2-5000 

5-50 

3-3000 

3-100 

200-2000 

0.3-20 

5-5000 

0.3-1100 

30-200 

300-3000 

<1-145 

10-1000 

3-1000 

0.1-10 

SO-5000 

2-500 

3-5000 

10-200 

5-200 

2-2000 

100-2000 

0.2-20 

10-5000 

0.5-55 

30-500 
500-10,000 

1-200 

3 0- 100 0 

5-50 

0.6(b) 
50(b) 

50 
8 

10 (b) 

20 

2 0. 

850 

2 

40 

10 

30 ( b )  

50(b) 

1 

100 

300 

0.5 

10 

1 . 5  

0.5 

10 

0.5 

100 

0 . 4 5  

0.5 

92 

180 

120 

5 

0 .1  

5 

0.5 

0.5 

0 .1  . 

0.2 

14 

0.02 

' 0.1 

1 . 6  

1 
0 . 3  

(a) Braunstein, H. M., E. D. Copenhaver, and H. A .  Pfuderer, Eds. 
1977. 
conversion: an information overview. Vol. 2. Oak Ridge 
Laboratory, ORNL/EIS-95, Oak Ridge TN. 

Environmental, health, and control aspects of coal 

Various paging. 

(b) Estimated environmental concentration in land yielding a 
minimum threshold effect on health or ecological receptors 
(Cleland, J. G., and G. L. Kingsbury. 1977. Multimedia 
environmental goals for environmental assessment. Vol. 2. 
MEG charts and background information. U.S. Environmental 
Protection Agency, EPA-600/7-77-136b, Washington, D.C. 451 p) 

! 
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5.4.3. Discuss ion  
f 

P r e d i c t i o n s  of t h e  222Rn c o n s n t r a t i o n s  expec ted  t o  be c o n t r i b u t e d  by r 

sources .on  t h e  DOE-NiagaraFalls S torage  S i t e  t o  several r e c e p t o r  sites i n  t h e  

i s  inc luded  i n  t h e  p r e d i c t e d  v a l u e s .  P r e d i c t i o n s  f o r  two averaging p e r i o d s  
i 
\ 

t h e  v i c i n i t y  were p r e s e n t e d  i n  Table  54-1. No c o n t r i b u t i o n  from n a t u r a l  222Rn 

are l i s t e d .  The shor t - te rm maximum i s  t h e  v a l u e  t h a t  might b e  measured o v e r  
i 

an averaging p e r i o d  of 10 min t o  1 h r .  It should  b e  noted  t h a t  t h e  maximum t 

(1.8 km/hr) and t h u s  t h e  222Rn could t ravel  from t h e  s o u r c e  t o  t h e  r e c e p t o r s  i 

4 and 16  km were p r e d i c t e d  t o  occur  w i t h  winds of 2.5 m/sec (9 km/hr). To i 

v a l u e  a t  r e c e p t o r s  l o c a t e d  30-330 m away occurred  w i t h  wind speeds of 0.5 m/sec 
I, 

i n  an hour .  However, t h e  maximum c o n c e n t r a t i o n s  a t  t h e  r e c e p t o r s  between 
i 

reach t h e  C i t y  of Niagara  F a l l s ,  t h e  222Rn would have t o  be t r a n s p o r t e d  by 

winds t h a t  p e r s i s t e d  i n  d i r e c t i o n  f o r  over  an hour .  

The annual  averages  are v a l u e s  t h a t  would b e  observed i f  hour ly  

c o n c e n t r a t i o n  measurements ( i n  p C i / l )  w e r e  made throughout  a y e a r  a t  a 

r e c e p t o r  and t h e s e  measurements were averaged. 

assumed between t h e  s o u r c e  aad  t h e  r e c e p t o r s .  

No decay of 222Rn h a s  been 

L a r g e s t  c o n c e n t r a t i o n s  of 222Rn have been p r e d i c t e d  t o  occur  i n  t h e  

v i c i n i t y  of B u i l d i n g s  411 ,  413 and 414 and R-10 area s i n c e  t h e i r  combined 

emanation r a t e  i s  almost  e q u a l  t o  t h e  emanation r a t e  from Bui ld ing  434 and 

Bui ld ing  434 release i s  e l e v a t e d  s o  t h a t  i t s  emiss ions  a r e  d i l u t e d  by t h e  

time they r e a c h  t h e  ground. The c o n c e n t r a t i o n s  c o n t r i b u t e d  by t h e  ground- 

l e v e l  sources  drop o f f  r a p i d l y ,  between 30 and 300 m. Beyond 300 m ,  t h e  

c o n t r i b u t i o n s  from t h e  ground s o u r c e s  and t h e  e l e v a t e d  s o u r c e  are g e n e r a l l y  

e q u i v a l e n t  t o  each  o t h e r .  
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