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D A V I S ,  E .  C., 0. S .  ~A~~~~~ 
R. B, DREIER. 3985. 
t r e n c h  photos and geol 

h September 1985 
a1 ~ ~ ~ ~ r ~ t o r y ~  0 

Laboratory  ha% initiated a ~ ~ o ~ ~ ~ ~ ~ ~ h ~ ~  and descri t i v e  geologic  s t u  

o f  low- level  waste t renches opened i n  S o l i d  Waste Storage Area 6 

(SMSA-6) Fro  rough September 1985, t renches were 

excavated, geologically descr ibed,  an ~ ~ o t o g ~ a ~ ~ ~ d  before being f i l l e  

. Only t h r e e  t renches (Mas. 43 448, and 465) were 

and c losed be fore  p ~ ~ ~ a g r a ~ ~ ~  could be schedule 

ed t h a t  t h e  systemat ic  t r e n c h  c h a r a c t e r l z a t i a n  procedure 

outlined i n  t h i s  r e  o r t  be cont inued under t h e  d i r e c t i o n  o f  ORFsL's  

Operat ions D i v i s i o n  w i t h  suppor t  f r o m  both Environmental Sciences and 

t h e  Engineer ing d i v i s i o n s .  P u b l i c a t i o n  o f  such a c o m p i l a t i o n  o f  t r e n c h  

photos on a year ly  bas is  w i l l  serve n o t  on l y  as  a p a r t  o f  Department o f  

Energy t r e n c h  ~ a c u m ~ n t a t i o n  r ~ ~ ~ ~ r e r n ~ n t s  b u t  a l s o  as a ~ o ~ ~ ~ n e n ~  o f  a 

SWSA-5 geo log ic  da ta  bare be ing  developed f o r  c u r r e n t  research and 

development a c t i v i t i e s .  

X i  





INTRODUCTION 

Low-level r a d i o a c t i v e  wastes have been disposed o f  by sha l low land 

b u r i a l  (SLB) a t  t h e  Oak Ridge N a t i o n a l  Laboratory  (ORNL) f o r  t h e  p a s t  

40 years, Dur ing t h i s  t ime,  s i x  d isposa l  s i t e s  have been opened w i t h  

c u r r e n t  opera t ions  t a k i n g  p lace  i n  SWSA-6 (F ig .  1 ) .  Chapter 3 o f  DOE 

Order 5820.2 (DOE 1984) e s t a b l i s h e s  t h e  p o l i c i e s  and g u i d e l i n e s  f o r  

managing such waste d isposa l  areas, and r e q u i r e s  t h a t  an accurate 

documentation system be e s t a b l i s h e d  which addresses bo th  t r e n c h  

l o c a t i o n  and contents .  As p a r t  o f  t h i s  documentation system, ORNL has 

i n i t i a t e d  an i n d i v i d u a l  t r e n c h  photographic and geo log ic  d e s c r i p t i o n  

program cover ing  bo th  l o w - a c t i v i t y  ( l e s s  then 200 mR/h a c t i v i t y  a t  t h e  

package sur face)  and h i g h - a c t i v i t y  ( g r e a t e r  then 200 mR/h a c t i v i t y  a t  

summarizes these 

y 1984 through 

t h e  package sur face)  waste t renches.  Th is  r e p o r t  

t r e n c h  documentation a c t i v i t i e s  f o r  t h e  p e r i o d  J u  

September 1985. 

I n  t h e  past ,  a number o f  3-5 t renches a t  ORN have been documented 

through photography. The usual  i n t e n t  was t o  document t y p i c a l  SLB 

p r a c t i c e s ,  h i g h l i g h t  some s p e c i f i c  geo log ic  f e a t u r e  present  i n  a 

p a r t i c u l a r  t rench,  o r  t o  l o c a t e  a s p e c i f i c  waste i t e m  w i t h i n  a t rench.  

These photos o f t e n  remained unpubl ished and a r e  t h e r e f o r e  o f  l i t t l e  o r  

no use t o  ongoing o r  f u t u r e  low- level  r a d i o a c t i v e  waste research. I n  

a d d i t i o n ,  n o t  enough t renches have been photographed t o  cons ider  t h e  

p r a c t i c e  t o  be a standard o p e r a t i o n a l  procedure. Th is  r e p o r t  descr ibes 

t h e  f i r s t  year  o f  an e f f o r t  be ing c a r r i e d  o u t  by t h e  Environmental 

Sciences D i v i s i o n  t o  s y s t e m a t i c a l l y  photograph and descr ibe  t h e  sha l low 



geo1 o g i  c strerctueirec, o f  t renches 

e f f o r t  w i l l  n o t  o n l y  h e l p  t o  sa 

2 

as  t h e y  a r e  opened f o r  use. Such an 

i s f y  DOE documentation requiremen 5 ,  

b u t  w i l l  a l s o  be u s e f u l  i n  c o l l e c t i n g  shallow geologic  data r e l a t i v e  t o  

SNSA -6.  

A t o t a l  o f  19 w a s t e  trencher, a r e  covered i n  t h i s  r e p o r t  i n c l u d i n g  

18 t h a t  w e r e  used f o r  l o w - a c t i v i t y  waste and one t h a t  was used f o r  

h i g h - a c t i v i t y  waste. 1Re l o c a t i o n s  o f  t h e  t renches w i t h i n  SWSA-6 a r e  

h i g h l i g h t e d  i n  F ig .  1 .  Number-ing o f  t h e  t renches was not, consecut ive 

because ORNL Operat ions D i v i s i o n  inc ludes  a l l  t r enches  ( l ow- -ac t i v i l . y ,  

h i g h - a c t i v i t y ,  b i o l o g i c a l  waste, and s p e c i a l  t renches)  i n  t h e i r  

numbering system, and t h i s  repor t  i nc ludes  o n l y  t h e  ?ow- and 

h i g h - a c t i v i t y  w a s t e  t renches. Each t rench i s  b r i e f l y  descrlbed us ing  a 

s tar idardi zed data  sheet To1 lowed by photographs o f  t h e  t r e n c h  w a l l s .  

I n  some cases ,  a d d i t i o n a l  photographs showing t he  contents  o f  t h e  

t rench  a re  inc luded.  F o r  two t r e n c h e s  ( t renches 438 and 448), 

excavat ion,  f i l l i n g ,  and cove;-ing occurred b e f o r e  t rench photography 

could be scheduled, there fore ,  no photos or geologic  d e s c r i p t i o n  are  

a v a i l a b l e .  I n  a d d i t i o n ,  t r e n c h  455 was closed i in ediately a f t e r  t h e  

geologic d e s c r i p t i o n  was completed, b u t  b e f o r e  photos w e w  taken.  

l a b l e  1 surnrnarires t h e  excavat ion d a t e s  and photo numbers o f  t h e  

19 trenches inc luded i n  t h i s  r epor t .  
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1. TopographiC map o f  SWSA-6 showing locations o f  trenches 
covered i n  t h - i s  report. 
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CH DESCRIPTIONS AND PHOTOGRAPHS 

Shal low geologic  data were c o l l e c t e d  f o r  each open t r e n c h  and a r e  

repor ted  on t h e  fo l lowl ing s tandard ized data sheets.  Each sheet 

inc ludes  a d e s c r i p t i o n  o f  the  l o c a t i o n  o f  t h e  t rench,  t h e  dimensions o f  

t h e  t rench,  t h e  t r e n c h  corner  coord inates,  and a b r i e f  geolog ic  

d e s c r i p t i o n .  Perhaps t h e  most impor tan t  geolog ic  data obta ined were 

t h e  photographs o f  t h e  w a l l s  o f  t h e  t renches. Much o f  t h e  geologic  

s t r u c t u r e ,  i n c l u d i n g  f r a c t u r i n g ,  i s  v i s u a l l y  recorded i n  t h e  w a l l s .  

Th is  i s  t r u e  even though some o f  t h e  s t r u c t u r e ,  i n  t h e  s o f t e r  p o r t i o n s  

o f  t h e  h i g h l y  weathered bedrock, i s  l o s t  t o  view by t h e  smearing a c t i o n  

o f  t h e  power ahovel .  A s  a r e s u l t  o f  f o l d i n g ,  t h e  s t r a t a  a r e  t i l t e d  

f rom t h e  h o r i z o n t a l  over ai wjde range s f  angles.  These f o l d s  r e s u l t  i n  

vary ing  d i r e c t i o n s  o f  geologic s t r i k e  ( t h e  compass d i r e c t i o n  o f  

i n t e r s e c t i o n  o f  t h e  beds w i t h  any h o r i z o n t a l  p lane) .  

The angle o f  t h e  bedding, as seen i n  t h e  v e r t i c a l  w a l l s ,  i s  n o t  

t h e  t r u e  d i p  o f  t h e  s t r a t a ,  as t h e  trenches are  n o t  excavated normal t o  

t h e  d i r e c t i o n  o f  s t r i k e .  However, t h e  s t r i k e  and t r u e  d i p  o f  t h e  

s t r a t a  can be c a l c u l a t e d  i f  two apparent d i p s  can be measured on w a l l s  

having d i f f e r e n t  compass azimuths. The s t r i k e  and t r u e  d i p  o f  beds 

were thus determined f o r  s p e c i f i c  corners o f  seven o f  t h e  t renches by a 

graphic  method us ing ~ W Q  apparent d i p s  e s t i  ated w i t h  a pocket t r a n s i t  

(Table 2 ) .  An example o f  t h e  graphic method employed ( B i l l i n g s  1965) 

i s  i l l u s t r a t e d  f o r  t rench 456 i n  F i g .  2. 

&cause o f  t h e  e r r o r  in t roduced by measuring t h e  angles From t h e  

sur face  ( s a f e t y  cons idera t ions) ,  t h e  c a l c u l a t e d  s t r u c t u r a l  parameters 
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S W S A  6 TRENCH NO. 456 
DETERMINATION OF TRUE DIP 8 STRIKE 

DATA : 
-APPARENT DIPS MEASURED IN NW (TRUE) CORNER OF TRENCH 
- LONG WALL DIRECTION = N 80" W 

GRAPHIC SOLUTION : 
- COTANGENT 
- COTANGENT 

2" = tan 8 8 O  = 28.63 
5 O  = tan 8 5 O  = 11.43 

FROM F1G. 6: 
.*. STRIKE = N 58O W 

DIP = 5' TO SW 

10.6 = tan 84.6O cz cot 5 O  

\ 

10.6 = tan 84.6O cz cot 5 O  

FIG. I 8 

F i g .  2 .  Graphical determinat ion o f  t r u e  d i p  and s t r i k e  o f  t rench  456. 
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Table 1.  Summary o f  excavat ion dates and photo numbers o f  SWSA-6 waste 
t renches opened f r o m  July 1984 through September 1985 

Trench Excavat ion date Photo number 

433 
436 
437 

438 
441 
44 2 
443 
445 

446 
448 
449 
456 
4 58 
459 
462 
470 
463 
465 
468 

7-1 3-84 
7-27 -84 
8--17 -84 

8 -2 7 -134 
9-1 9-84 
10-09-84 
10-1 6-84 
1 1  -04-84 

1 2 -04 -84 
1-24-85 
2-1 5-85 

3 -0'7 -8 5 
3-1 8-85 
4-1 0-85 
4-26 85 
5-1 1-85 
5 - 2 4 -8 5 
8-09-85 

2-28-85 

5063-84, 15064-84 
5061 -84, 5062-84 
5066-84, 5065-84 
61 Q9--84 51 10-84 
no photos 
61 07-84, 61 08-84 
6307 4 4 ,  6306-%4 
6304-84, 6385-84 
8487 -84, 8486-84 

8831 -84, 8832-84 
no photos 
1416-85, 1417-85 
14.1 5 -85 141 4-85 
21 18-85 p 211 69-85 
21 71 -85 # 21 72-85 
21 73-85, 21 74-85 
2119-85, 2776-85 
3391-85, 3351 -85 
no photos 
5186435, 5187-85 
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Table 2. Measured azimuths and apparent d i p s  f o r  s p e c i f i c  corners  of 
seven o f  t h e  SWSA-6 t renches 

Trench 456: 

Trench 458: 

Trench 459: 

Trench 462: 

Trench 463: 

Trench 455: 

Trench 470: 

Measured azimuths o f  v e r t  
t h e  NW corner :  N8Q0W, d i p  

Measured azimuths of v e r t  
t h e  SE corner :  N66"W, d i p  

c a l  w a l l s  and apparent d i p s  i n  
2"NW; SlO"W, d i p  5"SM 

c a l  w a l l s  and apparent d i p s  i n  
38"SW; N24'E, d i p  14"SW 

Measured azimuths o f  v e r t i c a l  w a l l s  and apparent d i p s  i n  
t h e  SE corner :  N70"W, d i p  33"SE; W20"E, d i p  17'516 

Measured azimuths o f  v e r t i c a l  w a l l s  and apparent d i p s  i n  
t h e  n o r t h  corner :  N65'W, d i p  23'SE; N25"E, d i p  5"SW 

Measured azimuths of v e r t i c a l  w a l l s  and apparent d i p s  i n  
t h e  n o r t h  corner :  N7S0W, d i p  22"SE; NlS 'E,  d i p  22"SW 

Measured azimuths o f  v e r t i c a l  w a l l s  and apparent d i p s  i n  
t h e  south corner :  N76"W, d i p  24'SE; N14"E,  d i p  25"SW 

Measured azimuths of v e r t i c a l  w a l l s  and apparent d i p s  i n  
t h e  west corner:  N35"W, d i p  35"SE; N55"E, d i p  17"SbJ. 
Measured azimuths i n  t h e  south corner :  N35'W, d i p  45"SE; 
N55"E, d i p  5"SW 
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are, a t  bes t ,  approximate. However, they do prov ide  an idea o f  t h e  

range o f  v a r i a t i o n  t h a t  e x i s t s .  A s  shown i n  t h e  geologie d e s c r i p t i o n s  

t h a t  f o l l o w ,  c a l c u l a t e d  s t r i k e s  f o r  t h e  s t r a t a  ranged from N58"W, t o  

N79"E, w i t h  t h e  angle o f  d i p  v a r y i n g  from 5 t o  40" f rom t h e  h o r i z o n t a l .  
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LOW-LEVEL R A D I O A C T I V E  WASTE TRENCH D E S C R I P T I O N  

Disposal  S i t e :  ORNL SWSA-6 
General Location: On h i l l  southwest o f  equipment s torage 

b u i l d i n g  (7842) 
Trench Number: 433 
Approximate Date 

Approximate Length: 15 m 
Approximate Width:  3 m  

o f  Const ruc t ion :  07-1 3-84 

Approximate Depth: 4.3 m 
Photo o f  Nor th  Wal l :  Photo No.: 5063-84 

Photo o f  South Wal l :  Photo NO.: 5064-84 
Photo o f  East  Wal l :  Photo NO.: 5063-84 
Photo o f  West Wal l :  Photo NO.: 5064-84 
Trench Corner Coordinates:  N’l5975.5, E24306.8 N16021.5, E24284.7 

N15982.6. E2431 6.1 N16013.6, E24276.1 
Geologic D e s c r i p t i o n :  

Trench c losed be fore  geologic  d e s c r i p t i o n  was completed 

NAME: E. C .  Davis 

ADDRESS: 1505 

D A l  E : 08-2 2 784 
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ORNL PHOTO 5063-84 

ng north.  
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ORNL PHOTO 5064-84 

F i g .  4.  Trench 433 l o o k i n g  south. 
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LOW-LEVEL R A D I O A C T I V E  WASTE TRENCH DESCRIPTION 

Disposal  S i t e :  
Genera 1 Locat i o n  : 

Trench Number: 
Approximate Date 

o f  Const ruc t ion :  
Approximate Length: 
Approximate Width: 
Approximate Depth: 
Photo o f  Nor th  Wal l :  
Photo o f  South Wal l :  
Photo o f  East Wal l :  
Photo o f  West Wal l :  

ORNL SWSA-6 
On h i l l  southwest o f  equipment storage 
b u i l d i n g  (7842) 
436 

07 -2 7 -84 
1 5  m 

3 m  
4.3 m 

Photo No.: Could n o t  photograph because o f  f i l l  
Photo NO.: 5062-84 
Photo NO.: 5062-84 
Photo NO. : 5061-84 

Trench Corner Coordinates: N16056.7, €24285.2 N16101.3, E24258.4 
N16064.9. E24292.4 N16093.8, E24250.3 

Geologic Desc r ip t i on :  
Trench c losed be fo re  geo log ic  d e s c r i p t i o n  was completed 

NAME: E. C.  Davis 

ADDRESS: 1505 

DATE: 08-22-84 
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ORNL PHOTO 5061-84 

F i g .  5 .  Trench 436 look ing  south: West wall i n  p i c t u r e  c e n t e r .  
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ORNL PHOTO 5062-84 

F i g .  6 .  Trench 436 look ing  south: East wall in p i c t u r e  center .  
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LOW-LEVEL R A D I O A C T I V E  WASTE TRENCH DESCRIPTION 

Disposal  S i t e :  
General Locat ion  : 

Trench Number: 
Approximate Date 

o f  Const ruc t ion :  
Approximate Length: 
Approximate Width: 
Approximate Depth: 
Photo o f  Nor th  Wal l :  
Photo o f  South Wal l :  
Photo o f  East  Wal l :  
Photo o f  West Wal l :  

ORNL SWSA-6 
On h i l l  southwest o f  equipment s torage 
b u i l d i n g  (7842) 
437 

08-1 7 -84 
5.4 m 
3.2 m 
4.0 m 
Photo NO.: 5065-84 
Photo NO.: 5066-84 
Photo NO.: 5065-84 
Photo NO.: 5066-84 

Trench Corner Coordinates : N15915.5, E24352.2 N15963.1, E24329.4 
N15922.2, E24361 .6 N15955.7. E24320.8 

Geologic D e s c r i p t i o n  : 

Range o f  depths o f  s o i l  cover  1.5 m o f  s o i l  and 
( m a t e r i a l  t h a t  shows no f r a c t u r e s )  20 cm crushed stone 

Compass d i r e c t i o n  o f  long  a x i s  o f  t rench  N70°W 
Average geo log ic  s t r i k e  o f  s t r a t a  N55"E 
Est imated range of geo log ic  d i p  o f  s t r a t a  

I s  nonweathered rock v i s i b l e  i n  t rench?  No 
I s  water  v i s i b l e  i n  t rench?  No 

Apparent d i p  a long long 
w a l l  i s  f rom 35 t o  20' 

NAME: E. C. Davis R. G. S t a n s f i e l d  

ADDRESS: 1505 3504 

DATE: 08-22-84 08-22-84 
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ORNL PHOTO 5066-84 

F ig .  7. Trench 437 looking south. 
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ORNL PHOTO 5065-84 

F i g .  8. Trench 437 looking north:  Note s t r u c t u r e  i n  eas t  w a l l .  
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ORNL PHOTO 6109-84 

Fig. 9 .  Trench 437 looking north after f i l l i n g  with waste. 
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ORNL PHOTO 6110-84 

F i g .  10. Trench 437 looking south a f t e r  filling w i t h  waste. 
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LOW-LEVEL R A D I O A C T I V E  WASTE TRENCH DESCRIPTION 

D i  sposal S i t e  : 
General Locat  i on : 

Trench Number: 
Approximate Date 

o f  Construct ion:  
Approximate Length: 
Approximate Width: 
Approximate Depth: 
Photo o f  Nor th Wal l :  
Photo o f  South Wal l :  
Photo o f  East Wall: 
Photo o f  West Wal l :  

ORNL SWSA-6 
On h i l l  southwest o f  equipment s torage 
b u i l d i n g  (7842) 
441 

09-1 9-84 
5.4 m 
3.2 m 
4.2 m 
Photo NO. : 6107-84 
Photo NO. : 6108-84 
Photo NO. : 6107-84 
Photo NO. : 6108-84 

Trench Corner Coordinates: N16016.7. E24321.9 N16061.4, E24295.5 
N16023.7. E24329.4 N16053.1, E24288.5 

Geologic Descr ip t ion :  

Range o f  depths o f  s o i l  cover 0 s o i l ,  20 cm 
(ma te r ia l  t h a t  shows no f r a c t u r e s )  crushed stone 
Compass d i r e c t i o n  o f  long  a x i s  o f  t rench  N73"W 
Average geologic  s t r i k e  o f  s t r a t a  N55"E 
Estimated range o f  geolog ic  d i p  o f  s t r a t a  

Is nonweathered rock v i s i b l e  i n  t rench? No 
Is water  v i s i b l e  i n  t rench? No 

30 t o  40" - apparent d i p  
a long long a x i s  o f  t rench  

NAME: R. G. S t a n s f i e l d  

ADDRESS: 3504 

DATE : 10-03-84 
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ORNL PHOTO 6107-84 

Fig. 1 1 .  Trench 441 looking north.  
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ORNL PHOTO 6108-84 

F i g .  12.  Trench 441 looking south. 
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LOW-LEVEL R A D I O A C T I V E  WASTE TRENCH DESCRIPTION 

Disposal S i t e :  
Genera 1 Locat i on : 

Trench Number: 
Approximate Date 

o f  Const r u c t i  on : 
Approximate Length: 
Approximate Width: 
Approximate Depth: 
Photo o f  Nor th Wal l :  
Photo o f  South Wal l :  
Photo o f  East Wal l :  
Photo o f  West Wal l :  

ORNL SWSA-6 
On h i l l  southwest o f  equipment storage 
b u i l d i n g  (7842) 
442 

1 0-09 -84 
1 5  m 

3 m  
4 m  

Photo NO.: 6306-84 
Photo NO.: 6307-84 
Photo NO.: 6307-84 
Photo NO.: 6306-84 

Nl6OOl.4. E24324.5 
N15994.4, €24315.4 

Trench Corner Coordinates: N15953.4. E24344.4 
N15960.2, E24354.7 

Geologic D e s c r i p t i o n  : 
Range o f  depths o f  s o i l  cover 1 5  t o  30 cm 
( m a t e r i a l  t h a t  shows no f r a c t u r e s )  
Compass d i r e c t i o n  o f  long a x i s  o f  t rench  N65"W 
Average geologic  s t r i k e  o f  s t r a t a  Not determined 
Estimated range o f  geolog ic  d i p  o f  s t r a t a  9" reverse d i p  t o  

I s  nonweathered rock v i s i b l e  i n  t rench? No 
I s  water v i s i b l e  i n  t rench? No 

45' ( l o n g  a x i s )  

NAME: R. 6. S t a n s f i e l d  

ADDRESS: 3504 

DATE : 10-25-84 
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ORNL PHOTO 6307-84 

F i g .  13. Trench 442 looking south. 
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ORNL PHOTO 6306-84 

F i g ,  T 442 1 
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LOW-LEVEL R A D I O A C T I V E  WASTE TRENCH DESCRIPTION 

Disposal  S i t e :  
General Locat ion:  

Trench Number: 
Approximate Date 

o f  Const ruc t ion :  
Approximate Length: 
Approximate Width: 
Approximate Depth: 
Photo o f  Nor th  Wal l :  
Photo o f  South Wal l :  
Photo o f  East Wall :  
Photo o f  West Wal l :  

ORNL SWSA-6 
On h i l l  southwest o f  equipment s to rage 
b u i l d i n g  (7842) 
443 

10-1 6-84 
15 m 

3 m  
4 m  

Photo NO.: 6305-84 
Photo NO.: 6304-84 
Photo NO. : 6304-84 
Photo NO.: 6305-84 

Trench Corner Coordinates: N15911.5. E24378.9 N15956.8. E24357.8 
N15918.6. E24388.2 N15950.9. E24348.4 

Geologic Desc r ip t i on :  

Range o f  depths o f  s o i l  cover 30 t o  60 cm 
( m a t e r i a l  t h a t  shows no f r a c t u r e s )  

Compass d i r e c t i o n  o f  l ong  a x i s  o f  t r e n c h  N65'W 
Average geo log ic  s t r i k e  o f  s t r a t a  Not determined 
Estimated range o f  geo log ic  d i p  o f  s t r a t a  

I s  nonweathered rock v i s i b l e  i n  t rench?  No 
Is water v i s i b l e  i n  t rench?  No 

I n  l ong  a x i s  reverse  
(50) d i p  t o  33' 

NAME: R. G. S t a n s f i e l d  

ADDRESS: 3504 

DATE : 10-25-84 
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ORNL PHOTO 6304-84 

F i g .  15. Trench 443 looking south. 
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ORNL PHOTO 6305-84 

.. 

Fig .  16. Trench 443 looking n o r t h .  
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LOW-LEVEL R A D I O A C T I V E  WASTE TRENCH DESCRIPTION 

Disposal S i t e :  ORNL SWSA-6 
General Locat ion:  On h i l l  southwest o f  equipment storage 

b u i l d i n g  (7842) 
Trench Number: 445 
Approximate Date 

o f  Construct ion:  11 -06-84 
Approximate Length: 15 m 
Approximate Width: 3 m  
Approximate Depth: 4 m  
Photo o f  Nor th Wal l :  Photo NO.: 8487-84 
Photo o f  South Wall :  Photo NO.: 8486-84 
Photo o f  East Wall :  Photo NO.: 8486-84 
Photo o f  West Wal l :  Photo NO.: 8487-84 
Trench Corner Coordinates: N16068.8. E24297.3 

N16076.9. E24305.1 
Geologic Desc r ip t i on :  

Range o f  depths o f  s o i l  cover 15 t o  30 cm 
( m a t e r i a l  t h a t  shows no f r a c t u r e s )  
Compass d i r e c t i o n  o f  l o n g  a x i s  o f  t rench  
Average geologic  s t r i k e  o f  s t r a t a  

Estimated range o f  geolog ic  d i p  o f  s t r a t a  

Is nonweathered rock v i s i b l e  i n  t rench? 
I s  water v i s i b l e  i n  t rench?  

N16112.7. E24270.9 
N16104.8. E24263.2 

N70"W 
N70"W w a l l  a t  SE corner  
has apparent d i p  o f  26"; 
and t h e  N20"E w a l l  d i p s  
28"; True s t r i k e  = N68"E; 
True d i p  = 36"SE 
From 26 t o  90" along long  
w a l l  a t  SE corner  - long  
w a l l  N70"W d i p  26"; 
N20"E w a l l  d ips  28" 
No 
No 

NAME: R. G. S t a n s f i e l d  

ADDRESS: 3504 

DATE: 12-1 3-84 
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Fig. 17. Trench 445 looking north. 

I. 
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ORNL PHOTO 8486-84 

e 

L 

Fig. 18 .  Trench 445 looking south.  
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ORNL PHOTO 8830-84 

I 

F i g .  19. Trench 445 looking n o r t h  a f t e r  f i l l i n g  w i t h  waste. 
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ORNL PHOTO 8833-84 

F i g .  20. Trench 445 looking south a f t e r  filling w i t h  waste. 
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LOW-LEVEL R A D I O A C T I V E  WASTE TRENCH DESCRIPTION 

equipment storage 
Disposal  S i t e  : ORNL SWSA-6 
General Locat ion  : On h i l l  southwest o f  

b u i l d i n g  (7842) 
Trench Number: 446 
Approximate Date 

Approximate Length: 15 m 
Approximate Width: 3 m  
Approximate Depth: 4 m  
Photo o f  Nor th Wal l :  Photo No. : 
Photo o f  South Wal l :  Photo No. : 
Photo o f  East Wal l :  Photo No. : 
Photo o f  West Wal l :  Photo No. : 
Trench Corner Coordinates: N15966 

o f  Const ruc t ion  : 1 2-04-84 

1 
N15973 .O. E24368.5 N16005.1, E24330.1 

- 

Geologic Descr ip t ion :  

883 2 -84 
8831 -84 
8831 -84 
8832-84 
, E24360 - 4 N16011.9 E24338 

Range o f  depths o f  s o i l  cover 0.0 t o  30 cm 
(ma te r ia l  t h a t  shows no f r a c t u r e s )  
Compass d i r e c t i o n  o f  long  a x i s  o f  t rench  N65"W 
Average geologic  s t r i k e  o f  s t r a t a  N65"W w a l l  a t  SE end has 

apparent 28" d ip ;  and t h e  
N25"E w a l l  has apparent 
d i p  o f  5'; t r u e  s t r i k e  = 
N35"E, t r u e  d i p  = 29' 

Est imated range o f  geolog ic  d i p  o f  s t r a t a  Along N65"W w a l l ,  s t r a t a  
d ips  f rom h o r i z o n t a l  t o  55" 

I s  nonweathered rock v i s i b l e  i n  t rench? No 
I s  water  v i s i b l e  i n  t rench? No 

NAME: R. G. S t a n s f i e l d  

ADDRESS: 3504 

DATE: 12-1 3-84 
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ORNL PHOTO 8831-84 

F i g .  21. Trench 446 look ing  south. 
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ORNL PHOTO 8832-84 

F ig .  22. Trench 446 looking north. 



37 ORNL/TM-9874 

LOW-LEVEL R A D I O A C T I V E  WASTE TRENCH DESCRIPTION 

Disposal  S i t e :  
General Locat ion :  

Trench Number: 
Approximate Date 

o f  Cons t ruc t i on  : 
Approximate Length: 
Approximate Width: 
Approximate Depth: 
Photo o f  Nor th  Wal l :  
Photo o f  South Wal l :  
Photo o f  East Wal l :  

Photo o f  West Wal l :  

ORNL SWSA-6 

On h i l l  southwest o f  equipment s to rage 
b u i l d i n g  (7842) 
449 

02-1 5-85 
1 5  m 

3.2 m 
Not measured, t r e n c h  f u l l  o f  low l e v e l  waste 
Photo No.: Could n o t  photograph because o f  f i l l  
Photo NO. : 1417-85 
Photo NO. : 1417-85 
Photo NO. : 1416-85 

Trench Corner Coordinates: N15981.6. E24373.3 

N15988.6. E24382.9 
Geologic D e s c r i p t i o n  : 

Range o f  depths o f  s o i l  cover 
( m a t e r i a l  t h a t  shows no f r a c t u r e s )  
Compass d i r e c t i o n  o f  l o n g  a x i s  o f  t r e n c h  
Average geo log ic  s t r i k e  o f  s t r a t a  

Est imated range o f  geo log ic  d i p  o f  s t r a t a  

I s  nonweathered rock v i s i b l e  i n  t rench?  

I s  water  v i s i b l e  i n  t rench?  

N16026.5, E24351 .O 
N16018 - 9  E24342.3 

0.0 t o  30 cm 

N69 O W  

Not measurable - 
t r e n c h  f u l l  
Not measurable - 
t r e n c h  f u l l  
Not determinable - 
t r e n c h  f u l l  
Not determinable - 
t rench  f u l l  

NAME: R. G. S t a n s f i e l d  

ADDRESS: 3504 

DATE: 03-29-85 
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ORNL PHOTO 1416-85 

Fig. 23. Trench 449 looking north. 
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ORNL PHOTO 1417-85 

. . .  
... 

F i g .  24. Trench 449 look ing  south. 
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LOW-LEVEL R A D I O A C T I V E  WASTE TRENCH DESCRIPTION 

Disposal  S i t e :  
General Locat ion:  

Trench Number: 
Approximate Date 

o f  Construct ion:  
Approximate Length: 
Approximate Width: 
Approximate Depth: 
Photo o f  Nor th Wal l :  
Photo o f  South Wal l :  
Photo o f  East Wal l :  
Photo o f  West Wal l :  

ORNL SWSA-6 
On h i l l  southwest o f  equipment storage 
b u i l d i n g  (7842) 
456 

02-28-85 
1 5  m 

3.2 m 
Not measured - t o o  f u l l  
Photo NO. : 1414-85 
Photo NO. : 1415-85 
Photo NO. : 141 5-85 
Photo NO. : 1414-85 

Trench Corner Coordinates : N16079.1, E2431 0.5 
N16086.4, E2431 8.6 

Geologic Desc r ip t i on  : 
Range o f  depths o f  s o i l  cover 
(ma te r ia l  t h a t  shows no f r a c t u r e s )  
Compass d i r e c t i o n  o f  long  a x i s  o f  t rench 
Geologic s t r i k e  o f  s t r a t a  
True d i p  i n  NW corner  
Est imated range o f  apparent geolog ic  
d i p  o f  s t r a t a  on long w a l l  
Is nonweathered rock v i s i b l e  i n  t rench? 
I s  water v i s i b l e  i n  t rench? 

N16122.2. E24283.9 
N16114.0. E24277.3 

30 t o  60 cm 

N80°W 
I n  NW corner  = N58OW 
5"5w 
2 t o  45" 

No 
No 

NAME: R. 6. S t a n s f i e l d  

ADDRESS: 3504 

DATE: 03-27-85 
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ORNL PHOTO 1415-85 

F ig .  25.  Trench 456 looking south: Note s t r u c t u r e  i n  e a s t  wall. 
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ORNL PHOTO 1414-85 

F i g .  26. Trench 456 looking nor th .  
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LOW-LEVEL R A D I O A C T I V E  WASTE TRENCH D E S C R I P T I O N  

Disposal  S i t e :  
General Locat ion  : 

Trench Number: 
Approximate Date 

o f  Const ruc t ion :  
Approximate Length: 
Approximate Width: 
Approximate Depth: 
Photo o f  Nor th  Wal l :  
Photo o f  South Wal l :  
Photo o f  East Wal l :  
Photo o f  West Wal l :  

ORNL SWSA-6 
On h i l l  southwest o f  equipment s to rage 
b u i l d i n g  (7842) 
458 

03-07-85 
15 m 

3.2 m 
4 m  

Photo NO. : 2169-85 
Photo NO.: 2170-85 
Photo NO. : 2169-85 
Photo NO.: 2170-85 

Trench Corner Coordinates: N15933.5. E24408.4 

N15940.7. E24416.9 
Geologic Desc r ip t i on :  

Range o f  depths o f  s o i l  cover 
( m a t e r i a l  t h a t  shows no f r a c t u r e s )  
Compass d i r e c t i o n  o f  long a x i s  o f  t rench  
Geologic s t r i k e  o f  s t r a t a  
True d i p  i n  SE co rne r  
Estimated range o f  apparent geo log ic  
d i p  o f  s t r a t a  on long w a l l  
Is nonweathered rock v i s i b l e  i n  t rench?  
I s  water v i s i b l e  i n  t rench?  

N15982.1, E24386.3 
N15975.4. E24379 .O 

30 t o  60 cm 

N66"W 

I n  SE co rne r  = N42"E 
40'5e 
12 t o  38" 

No 

No 

NAME: R. G. S t a n s f i e l d  

ADDRESS: 3504 

DATE: 03-29-85 
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ORNL PHOTO 2170-85 

F i g .  27. Trench 458 looking south. 
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ORNL PHOTO 2169-85 

F i g .  28.  Trench 458 look ing  n o r t h .  
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LOW-LEVEL R A D I O A C T I V E  WASTE TRENCH DESCRIPTION 

Disposal  S i t e :  
General Locat ion  : 

Trench Number: 
Approximate Date 

o f  Construct ion:  
Approximate Length: 
Approximate Width: 
Approximate Depth: 
Photo o f  Nor th  Wal l :  
Photo o f  South Wal l :  
Photo o f  East Wal l :  
Photo o f  West Wal l :  

ORNL SWSA-6 
On h i l l  southwest o f  equipment storage 
b u i l d i n g  (7842) 
459 

03-1 8-85 
1 5  m 

3 m  

4 m  
Photo NO.: 2172-85 
Photo NO. : 2171-85 
Photo NO. : 2171 -85 
Photo NO.: 2172-85 

Trench Corner Coordinates: N16039.4. E24349.5 
N16047.3 E24357.9 

Geologic Desc r ip t i on  : 
Range o f  depths o f  s o i l  cover 
(ma te r ia l  t h a t  shows no f r a c t u r e s )  
Compass d i r e c t i o n  o f  long  a x i s  o f  t rench  
Geologic s t r i k e  o f  s t r a t a  
True d i p  i n  SE corner  
Estimated range o f  apparent geolog ic  
d i p  o f  s t r a t a  on long w a l l  
Is nonweathered rock v i s i b l e  i n  t rench? 
Is water  v i s i b l e  i n  t rench? 

N16083.7 E24323.1 
N16076.3 E2431 6.1 

0.0 t o  30 cm 

N70"W 
I n  SE corner  = N45"E 
34"5e 
25 t o  35" 

No 
No 

NAME: R .  G. S t a n s f i e l d  

ADDRESS: 3504 

DATE: 03-29-85 
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ORNL PHOTO 2171-85 

F i g .  29. Trench 459 looking south: Note s t r u c t u r e  i n  eas t  wall. 
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LOW-LEVEL R A D I O A C T I V E  WASTE TRENCH DESCRIPTION 

Disposal  S i t e :  
Genera 1 Loca t i on : 

Trench Number: 
Approximate Date 

o f  Construct ion:  
Approximate Length: 
Approximate Width: 
Approximate Depth: 
Photo o f  Nor th  Wall: 
Photo o f  South Wal l :  
Photo o f  East Wal l :  
Photo o f  West Wal l :  

ORNL SWSA-6 
On h i l l  southwest o f  equipment s torage 
b u i l d i n g  (7842) 
462 

04-1 0-85 
15 m 

3.2 m 
4 m  

Photo NO.: 2174-85 
Photo NO. : 2173-85 
Photo NO. : 2174-85 
Photo NO. : 2173-85 

Trench Corner Coordinates: N15992.6. E24389.3 
N15998.3 , €24397.9 

Geologic Descr ip t ion :  
Range o f  depths o f  s o i l  cover 
(ma te r ia l  t h a t  shows no f r a c t u r e s )  
Compass d i r e c t i o n  o f  long  a x i s  o f  t rench 
Geologic s t r i k e  o f  s t r a t a  
True d i p  i n  N corner  
Est imated range o f  apparent geolog ic  
d i p  o f  s t r a t a  
I s  nonweathered rock v i s i b l e  i n  t rench? 
I s  water v i s i b l e  i n  t rench? 

N16038.2, E24365.3 
N16031 . 5 ,  E24357.8 

30 t o  60 cm 

N65"W 
I n  n o r t h  corner  N37"E 
23"5e 
7 t o  2 5 O  on long  w a l l  

No 
No 

NAME: R. G. S t a n s f i e l d  

ADDRESS: 3504 

DATE: 05-06-85 
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ORNL PHOTO 2173-85 

Fig.  31. Trench 462 look ing  south. 
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ORNL PHOTO 2174-85 

F i g .  32,  Trench 462 look ing  n o r t h .  
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LOW-LEVEL R A D I O A C T I V E  WASTE TRENCH DESCRIPTION 

Disposal  S i t e :  
General Locat ion:  

Trench Number: 
Approximate Date 

o f  Const ruc t ion :  
Approximate Length: 
Approximate Width: 
Approximate Depth: 
Photo o f  Nor th  Wal l :  
Photo o f  South Wal l :  
Photo o f  East Wal l :  
Photo o f  West Wal l :  

ORNL SWSA-6 

Approximately 91 meters 
n o r t h  entrance ga te  
470 

04 -2 6 -8 5 
15 m 
3.2 m 
5 m  

Photo NO.: 2776-85 
Photo NO.: 2779-85 
Photo NO.: 2778-85 
Photo NO.: 2776-85 

Trench Corner Coordinates: N17536.1. E24604.4 
N17535.2. E24593.9 

Geologic D e s c r i p t i o n  : 
Range o f  depths o f  s o i l  cover  
( m a t e r i a l  t h a t  shows no f r a c t u r e s )  
Compass d i r e c t i o n  o f  long a x i s  o f  t r e n c h  
Geologic s t r i k e  o f  s t r a t a  

Estimated range o f  apparent geo log ic  
d i p  o f  s t r a t a  
I s  nonweathered rock v i s i b l e  i n  t rench?  
I s  water v i s i b l e  i n  t rench?  

south o f  t h e  

N17486.4. E24607.1 
N17486.1, E24596.3 

30 t o  122 cm 

N35"W 
I n  west corner  - N79OE 
I n  south corner  - N60°E 
I n  l ong  w a l l  = 30 
t o  45" 
No 
No 

NAME: R. G. S t a n s f i e l d  

ADDRESS: 3504 

DATE: 05-06-85 
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ORNL PHOTO 2779-85 

Fig .  33.  Trench 470 look ing  south: Note fractures i n  northeast corner. 
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ORNL PHOTO 2776-85 

Fig. 34. Trench 470 looking north, 
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LOW-LEVEL R A D I O A C T I V E  WASTE TRENCH DESCRIPTION 

Disposal  S i t e :  
General Locat ion :  
Trench Number: 
Approximate Date 

of Const ruc t ion :  
Approximate Length: 
Approximate Width: 
Approximate Depth: 
Photo o f  Nor th  Wal l :  
Photo o f  South Wal l :  
Photo o f  East Wal l :  
Photo o f  West Wall  : 

ORNL SWSA-6 

On h i l l  SW o f  equipment s to rage b u i l d i n g  (7842) 
463 

05-1 7-85 
15 m 

3.2 m 
4 m  

Photo No.: None 

Photo NO.: 3353-85 
Photo NO.: 3352-85 
Photo NO.: 3353-85 

Trench Corner Coordinates: N16151.7. E24273.4 
N16122.4, E24308.9 

Geologic Desc r ip t i on :  
Range o f  depths o f  s o i l  cover 
( m a t e r i a l  t h a t  shows no f r a c t u r e s )  

Compass d i r e c t i o n  o f  l ong  a x i s  o f  t rench  
Geologic s t r i k e  o f  s t r a t a  
True d i p  i n  n o r t h  corner  
Est imated range o f  apparent geo log ic  
d i p  o f  s t r a t a  i n  long w a l l  
I s  nonweathered rock v i s i b l e  i n  t rench?  
I s  water  v i s i b l e  i n  t rench?  

N16115.8. E24301 . O  
N16151 .6. E24267.1 

30 t o  60 cm 

N75"W 
I n  n o r t h  co rne r  - N61"E 
38"5e 
30 t o  70" 

No 
No 

NAME: R. G. S t a n s f i e l d  

ADDRESS: 3504 

DATE: 05-24-85 
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ORNL PHOTO 3350-85 

F i g .  35. Trench 463 looking south.  
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ORNL PHOTO 3351-85 

. .. 

F i g .  36.  Trench 463 looking north:  Note s t r u c t u r e  in west w a l l .  
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LOW-LEVEL R A D I O A C T I V E  WASTE TRENCH D E S C R I P T I O N  

Disposal  S i t e :  
General Locat ion :  

Trench Number: 
Approximate Date 

o f  Const ruc t ion :  
Approximate Length: 
Approximate Width: 
Approximate Depth: 
Photo o f  Nor th  Wal l :  
Photo o f  South Wa l l :  
Photo o f  East Wal l :  
Photo o f  West Wal l :  

ORNL SWSA-6 
On h i l l  south o f  equipment s to rage 
b u i l d i n g  (7842) 
465 
05-24-85 

1 5  m 
3.0 m 
5.1 m 

Photo No. : 
Photo No. : 
Photo No. : 
Photo No. : 

Trench Corner Coordinates: N16118.9, E2431 L3 - N1 076. , E2433 .o - 
N16083.8, E24346.2 N l 6 l l l . 7 .  E24304.9 

Geologic Desc r ip t i on :  
Range o f  depths o f  s o i l  cover  30 t o  60 cm 
( m a t e r i a l  t h a t  shows no f r a c t u r e s )  
Compass d i r e c t i o n  o f  long a x i s  o f  t r e n c h  N76"W 
Geologic s t r i k e  o f  s t r a t a  I n  south corner  - N60"E 
True d i p  i n  south co rne r  33"SE 
Est imated range o f  apparent geo log ic  30 t o  70" 
d i p  o f  s t r a t a  
I s  nonweathered rock v i s i b l e  i n  t rench?  Yes - 30-cm-thick l imestone 

I s  water v i s i b l e  i n  t rench?  No 
i n  eas t  corner  a t  bot tom 

NAME: R. G. S t a n s f i e l d  

ADDRESS: 3504 

DATE: 05-24-84 
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LOW-L€VEL R A D I O A C T I V E  WASTE TRENCH D E S C R I P T I O N  

Disposal  S i t e :  
General Locat ion:  

Trench Number: 
Approximate Date 

o f  Const ruc t ion :  
Approximate Length: 
Approximate Width: 
Approximate Depth: 
Photo o f  Nor th  Wall: 
Photo o f  South Wal l :  
Photo o f  East  M a l l :  
Photo o f  West Wal l :  

ORNL SWSA-6 
On h i l l  southwest o f  equipment s torage 
b u i l d i n g  (7942) 
468 

08-09-85 
15 m 
3 m  
4.5 m 

Photo NO. : 5187-85 
Photo NO. : 5186-85 
Photo NO.: 5186-85 
Photo NO. : 5137-85 

Trench Corner Coordinates:  N16Q46.0, E24345.4_ N15994.0, €24335.9 
N16O45.1, €24334.9 M15993.8, E24347.9 

Geologic Desc r ip t i on :  

Range o f  depths o f  s o i l  cover  15 t o  60 c m  
( m a t e r i a l  t h a t  shows no f r a c t u r e s )  
Compass d i r e c t i o n  o f  long  a x i s  o f  t rench  N68"W 

Geologic s t r i k e  o f  s t r a t a  N20"E, 3QaE 
Est imated range o f  apparent geo log ic  
d i p  o f  s t r a t a  

I s  nonweathered rock v i s i b l e  i n  t rench?  NO 

Is water v i s i b l e  i n  t rench? 

60 t o  20" 

Yes - a t  SE end (down d i p )  

MAHE: R. B. D r e i e r  

ADDRESS: 3504 

DATE: 08-29-85 
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ORNL PHOTO 5186-85 

F i g .  37. Trench 468 looking south. 
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ORNL PHOTO 5187-85 

F i g .  38.  Trench 468 look ing  nor th .  
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CONCLUSIONS 

The f i r s t  year  o f  an e f f o r t  t o  photograph and g e o l o g i c a l l y  

descr ibe  waste t renches being opened i n  ORNL SWSA-6 has r e s u l t e d  i n  

documentation cover ing  1 7  t renches.  S ix teen o f  t h e  t renches were 

f i l l e d  w i t h  l o w - a c t i v i t y  waste and o n l y  one, loca ted  i n  t h e  no r the rn  

p o r t i o n  o f  SWSA-6, was f i l l e d  w i t h  h i g h - a c t i v i t y  waste. 

o f  t h e  t rench  w a l l s  do an e x c e l l e n t  j o b  of  h i g h l i g h t i n g  t h e  complex 

sha l low geo log ic  s t r u c t u r e  o f  t h e  s t r a t a  i n  which t h e  t renches a re  

excavated. Many f o l d s  a re  apparent, a long w i t h  l a y e r s  o f  impermeable 

c l a y  and wet zones t h a t  t r a n s p o r t  water  d u r i n g  p r e c i p i t a t i o n  events.  

The geo log ic  s t r u c t u r e  inc ludes  h i g h l y  f rac tu red ,  d i p p i n g  s t r a t a  t h a t  

i s  o f t e n  t i g h t l y  fo lded.  Commonly, t h e  s t r u c t u r e  o f  t h e  weathered 

bedrock extends t o  w i t h i n  0.3 m o f  t h e  sur face,  thereby  p r o v i d i n g  

pathways f o r  t r a n s p o r t i n g  water  q u i c k l y  d u r i n g  p r e c i p i t a t i o n  events.  

The photographs 

Groundwater was n o t  observed i n  any o f  t h e  t rench  excavat ions 

inc luded i n  t h i s  repo r t ;  however, water  was observed i n  t h e  southeast 

corner  o f  t r e n c h  468. This  water  i s  be l i eved  t o  be t h e  r e s u l t  o f  

r a i n f a l l  i n f i l t r a t i o n  f rom p r e c i p i t a t i o n  o c c u r r i n g  p r i o r  t o  t h e  da te  o f  

t h e  geo log ic  d e s c r i p t i o n .  I n  one t r e n c h  (number 465), nonweathered 

bedrock approx imate ly  30 cm t h i c k  was observed near t h e  bottom a t  t h e  

eas t  corner .  

It i s  recommended t h a t  t h e  t rench  photographic program descr ibed 

i n  t h i s  r e p o r t  be cont inued, and t h a t  annual r e p o r t s  con ta in ing  t h e  

photos and a b r i e f  geolog ic  d e s c r i p t i o n  of each t r e n c h  be prepared as 

p a r t  o f  a l a r g e r  SWSA-6 c h a r a c t e r i z a t i o n  program. For such a program 
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t o  be a success, it will require direction by a single group ( e . g . ,  

O R N L  Operations Division) and input from several support groups 

including Environmental Sciences and Engineering divisions. kl i th  this 

arrangement, pertinent trench records ~ ~ n ~ ~ u d i n ~  date opened, contents, 

and photo numbers) will remain the responsibjlity o f  a single group and 

be readily available for a variety o f  uses. 
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