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EVALUATION OF THE ORNL AREA FOR FUTURE WASTE BURIAL FACILITIES 

T. F. Lomenlck 
D. W. Byerly 
Serge Gonzales 

ABSTRACT 

A d d i t i o n a l w a s t e - b u r i a l f a c i l i t i e s w i l l be needed a t ORNL 
w i t h i n t h i s d e c a d e . I n o r d e r t o f i n d e n v i r o n m e n t a l l y a c c e p t a b l e 
s i t e s , t h e ORNL a r e a must be s y s t e m a t i c a l l y e v a l u a t e d . T h i s 
document r e p r e s e n t s t h e f i r s t s t e p i n t h a t s e l e c t i o n p r o c e s s . 
G e o l o g i c a n d h y d r o l o g l c d a t a f r o m t h e l i t e r a t u r e and m i n o r f i e l d 
I n v e s t i g a t i o n s a r e u s e d t o i d e n t i f y more f a v o r a b l e s i t e s f o r 
S o l i d W a s t e S t o r a g e A r e a (SWSA) 7 . A l s o u n d e r w a y a t t h i s t i m e l s 
a c o m p a n i o n s t u d y t o l o c a t e a C e n t r a l W a s t e S t o r a g e A r e a w h i c h 
c o u l d b e u s e d i n t h e f u t u r e t o accommodate w a s t e s g e n e r a t e d by t h e 
X - 1 0 , Y - 1 2 , a n d K - 2 5 f a c i l i t i e s . 

F rom t h e s e v e r a l w a t e r s h e d o p t i o n s a v a i l a b l e , t h e W h l t e o a k 
C r e e k d r a i n a g e b a s i n i s s e l e c t e d as t h e most p r o m i s i n g 
h y d r o l o g l c r e g i m e . T h i s a r e a c o n t a i n s a l l p a s t and p r e s e n t 
w a s t e - d i s p o s a l f a c i l i t i e s and l s t h u s a l r e a d y w e l l m o n i t o r e d . 
T h e s e v e n b e d r o c k u n i t s w i t h i n t h e ORNL a r e a a r e e v a l u a t e d a s 
p o t e n t i a l b u r i a l m e d i a . S h a l e s o f t h e C o n a s a u g a G r o u p , w h i c h 
a r e c u r r e n t l y u s e d f o r w a s t e b u r i a l I n t h e W h l t e o a k C r e e k 
d r a i n a g e b a s i n , a n d t h e Knox Group a r e c o n s i d e r e d t h e l e a d i n g 
c a n d i d a t e s . 

A l t h o u g h t h e r e s i d u u m d e r i v e d f r o m and o v e r l y i n g t h e Knox 
d o l o m i t e h a s many f a v o r a b l e c h a r a c t e r i s t i c s a n d may be r e g a r d e d 
a s h a v i n g a h i g h p o t e n t i a l f o r b u r i a l o f l o w - l e v e l w a s t e s , a t 
t h e p r e s e n t i t I s u n p r o v e n . T h e r e f o r e , t h e C o n a s a u g a s h a l e s a r e 
c o n s i d e r e d a p r e f e r a b l e o p t i o n f o r SWSA 7 w i t h i n t h e ORNL a r e a . 
S i n c e t h e C o n a s a u g a I n t e r v a l l s c u r r e n t l y u s e d f o r w a s t e b u r i a l , 
I t i s b e t t e r u n d e r s t o o d . One t r a c t I n M e l t o n V a l l e y t h a t i s 
u n d e r l a i n by C o n a s a u g a s h a l e s i s n o m i n a t e d f o r d e t a i l e d 
s i t e - c h a r a c t e r i z a t i o n s t u d i e s , and s e v e r a l o t h e r t r a c t s a r e 
recommended f o r f u t u r e e x p l o r a t o r y d r i l l i n g . E x p l o r a t i o n l s a l s o 
s u g g e s t e d f o r a t r a c t I n t h e u p p e r W h i t e o a k C r e e k b a s i n w h e r e 
Knox r e s i d u u m i s t h e s h a l l o w s u b s u r f a c e m a t e r i a l . 

1 . INTRODUCTION 

A s y s t e m a t i c a p p r o a c h l s d e s i r a b l e f o r e v a l u a t i n g t h e ORNL a r e a 

f o r a f u t u r e s o l i d - w a s t e b u r i a l f a c i l i t y , w h i c h w i l l be n e e d e d w i t h i n 

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

T h i s r e p o r t , b a s e d o n a r e v i e w o f l i t e r a t u r e a n d a m o d e s t amount o f 

f i e l d s t u d y , d o c u m e n t s t h e f i r s t s t e p i n t h i s p r o c e s s — t h e 

I d e n t i f i c a t i o n o f t r a c t s o f l a n d w i t h i n t h e a r e a w h i c h s h o u l d be 

e v a l u a t e d by m o r e d e t a i l e d s i t e - c h a r a c t e r l z a t l o n s t u d i e s . 
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S o i l f l a n d c e g o l l t h a t ORNL h a v e b e e n u t i l i z e d f o r t h e s h a l l o w b u r i a l 

o f l o w - l e v e l r a d i o a c t i v e w a s t e s s i n c e i n i t i a t i o n o f o p e r a t i o n s h e r e i n 

1 9 4 3 . 1 ^ p r e s e n t , s i x b u r i a l g r o u n d s and s e v e r a l w a s t e p i t s and 

t r e n c h e s a r e l o c a t e d w i t h i n M e l t o n and B e t h e l V a l l e y s o n t h e Oak R i d g e 

R e s e r v a t i o n ( 0 R R ) . T h e s e a r e shown i n F i g , 1 . The e a r l i e s t b u r i a l 

f a c i l i t i e s (SWSAs 1 , 2 , a n d 3) w e r e l o c a t e d i n B e t h e l V a l l e y n e a r t h e 

s o u r c e o f t h e w a s t e s . B e c a u s e c o n v e n i e n c e was t h e p r i m a r y s i t i n g 

c o n s i d e r a t i o n , p r e o p e r a t i o n a l g e o l o g i c a l i n v e s t i g a t i o n s w e r e n o t 

u n d e r t a k e n . SWSA 3 , t h e l a s t t o be o p e r a t e d i n B e t h e l V a l l e y , was 

c l o s e d i n 1 9 5 1 when g e o l o g i c c o n s i d e r a t i o n s p r o m p t e d d e v e l o p m e n t o f 

b u r i a l g r o u n d s i n t h e more f a v o r a b l e Conasauga s h a l e s w i t h i n M e l t o n 

V a l l e y . 2 W a s t e d i s p o s a l i n M e l t o n V a l l e y commenced t h a t y e a r w i t h 

o p e r a t i o n o f SWSA 4 ( 1 1 h a ) . S u b s e q u e n t l y , SWSA 5 ( 1 5 h a ) a n d SWSA 6 

( 2 7 h a ) w e r e d e v e l o p e d n e a r b y . SWSA 6 was p l a c e d i n t o o p e r a t i o n I n 

1 9 7 3 and I s p r e s e n t l y i n u s e , b u t I t i s e x p e c t e d t o r e a c h c a p a c i t y 

w i t h i n 8 t o 1 0 y e a r s . 3 

H i s t o r i c a l r e c o r d s o f w a s t e s b u r l e d p r i o r t o 1 9 6 1 a r e 

i n c o m p l e t e . * Few r e c o r d s w e r e k e p t f o r SWSAs 1 and 2 , a n d t h e r e c o r d s 

f o r SWSAs 3 , 4 , and some o f t h o s e f o r 5 w e r e d e s t r o y e d by f i r e . S i n c e 

1 9 6 1 , h o w e v e r , e l e c t r o n i c d a t a p r o c e s s i n g h a s b e e n u s e d t o k e e p 

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

w a s t e s . 1 » 3 

An I n v e n t o r y o f l o n g - l i v e d r a d i o a c t i v e w a s t e s ( e x c l u s i v e o f t r i t i u m ) 

h a s e s t i m a t e d t h a t < 1 0 , 0 0 0 C I w e r e p r e s e n t i n t h e f i r s t f i v e b u r i a l 

g r o u n d s . 3 I b i s same s t u d y a l s o e s t i m a t e d t h a t > 5 0 , 0 0 0 C I o f t r i t i u m , 

1 3 , 0 0 0 g o f t r a n s u r a n l c s , a n d 1 0 0 kg o f u r a n i u m w e r e b u r i e d t h e r e . 

B u r i a l p r o c e d u r e s a t t h e f i r s t t h r e e f a c i l i t i e s i n v o l v e d d i g g i n g 

t r e n c h e s , d u m p i n g i n t h e w a s t e s , a n d b a d c f l l l l n g w i t h s o i l . More t h o u g h t 

h a s b e e n g i v e n t o t h e d e s i g n a n d c o n s t r u c t i o n o f s u b s e q u e n t d i s p o s a l 

g r o u n d s . F o r e x a m p l e , t r e n c h e s h a v e b e e n d e s i g n e d i n a c c o r d a n c e w i t h t h e 

t o p o g r a p h y and t h e c o n d i t i o n o f t h e r e g o l i t h . T r e n c h e s r a n g e f r o m 1 5 t o 

1 2 0 m i n l e n g t h , 2 . 5 t o 9 m i n w i d t h , a n d 2 . 5 t o 4 m i n d e p t h and a r e 

e x c a v a t e d t o s l o p e a l o n g t h e i r l e n g t h t o f a c i l i t a t e t h e c o l l e c t i o n o f 

I n f i l t r a t e d w a t e r . I f y d r o l o g i c m o n i t o r i n g i s by means o f c a s e d wells.4 
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Trench bottoms are at least 1 m above the highest observed elevation of 
the groundwater table. Trenches are spaced approximately 1.5 m apart. 
At least 1 m of backfill has been placed on top of emplaced wastes, and 
In some experimental trenches, polyvinyl chloride or bentonlte has been 
Installed to reduce Infiltration. In the case of SWSA 4, asphalt-lined 
ditches were constructed to divert surface-water drainage around the 
burial ground.4 

Monitoring the quality of surface water draining from the ORNL 

area has been more or less continuous since 1943, when a water-sampling 
program was Initiated on Whlteoak Creek.5 The discharge across Whlteoak 
Dam represents drainage from all ORNL facilities and has been monitored 
since the 1960s by a continuous collection unit that samples in 
proportion to the flow volume. In the late 1950s radiostrontlum was 
detected in Whiteoak Creek. In order to locate potential sources, 
continuous samplers were installed on Melton Branch and Whlteoak Creek 
above their confluence, and also on Whlteoak Creek near the plant's 
discharge (Fig. 1). The first wells to monitor groundwater in burial 
grounds were installed In 1964. An extensive network of wells presently 
exists for SWSAs 3, 4, 5, and 6 to provide routine monitoring of 
groundwater behavior and quality. 1,5 

The disposal of low-level radioactive wastes at ORNL has Impioved 
significantly since the first material was burled In 1943. Not only have 
burial techniques Improved, but also the selection and monitoring of sites. 
Nevertheless, more should be learned concerning the potential of geologic 
media (other than the Chickamauga or Conasauga), such as the residuum above 
the Knox Group, for the shallow burial of wastes on the ORR. The Knox 
Group is, moreover, the focus of a study for a "central" disposal facility 
for wastes generated by the X-10, Y-12, and K-25 plants, and extensive 
study will be required before it can be proven suitable. In the interim, 
there remains the need to locate and develop SWSA 7 to handle wastes when 
the existing burial ground is filled. 

The location of SWSA 7 should be on the basis of a systematic 
evaluation of the geology and hydrology of the area such that the maximum 
number of proposed guidelines or criteria are achieved. The diverse 
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geologic conditions at ORNL present 1 number of options that are reviewed 
and evaluated in this report. 

2. GENERAL SETTING 

2.1 GEOLOGY 

The 24,000-ha ORR lies physiographically within the Valley and Ridge 
province, which is characterized by alternating valleys and ridges that 
trend northeast-southwest. Although composed of geologic materials that 
are more resistant to erosion than those found in the valleys, the ridges 
vary motphologically depending upon the composition of bedrock beneath 
them. Steep-sided, relatively high ridges with shallow, acidic soils are 
developed above sandstones and slltstones, whereas low-lying, generally 
knobby ridges (sometimes found within broad valley floors) are underlain by 
shales. Broad, relatively high ridges with thick residuum and summits 
separated by intervening swales are formed upon cherty dolomitlc rocks. 
Valleys have formed through the erosion of rock sequences that are 
dominantly limestone or shale. 

The alternation of rock types and the northeasterly orientation of the 
ridges and valleys are attributable to deformation of these strata ^200 
million years ago. Rock units were folded and faulted during Late 
Paleozoic deformation, thereby creating an imbricate pattern of units that 
are inclined to the southeast and resemble a series of overlapped shingles. 
Subsequent differential erosion has produced a trellis drainage pattern and 
the characteristic ridge and valley topography that is clearly shown in the 
geological map of the Whiteoak Creek drainage basin (Fig. 2).*> 

Bedrock exposed over most of the Reservation consists of nearly 3200 m 
of Lower and Middle Paleozoic sandstones, siltstones, shales, and cherty 
carbonates. Besides the tendency of these rocks to create the alternating 
ridges and valleys, each rock unit in the sequence has distinct 
properties that control the rates of weathering, the composition and 
thickness of regollth (including soil), and the behavior of surface and 
subsurface water. Each rock unit, therefore, can be evaluated as an option 
for siting waste-burial grounds. Figure 3 is a geologic cross section of 
the rock units present in the ORNL area. 
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2.2 HYDROLOGY 

The humid climate in eastern Tennessee provides an average annual 
precipitation of 133 cm, of which approximately 79% is lost through 
evapotranspiratlon.7 Hie balance of the water becomes runoff and recharge 
to the groundwater regime within a drainage basin that connects to the 
Tennessee River. This drainage system consists of numerous suborder water-
sheds that drain to the Clinch River, a major tributary of the Tennessee 
River. Average annual flow rates from the Whiteoak Creek basin through the 
Tennessee River system are shown in Table 1. 

Table 1. Average annual flow rates downstream from ORNL 

Station Discharge 
m 3/s 

Whlteoak Creek (0.16 km above confluence with 

Melton Branch)0 0.27 

Melton Branch (0.1 km above confluence with 

Whiteoak Creek f 0.07 

Whiteoak Creek (at Whiteoak Dam)a 0.38 

Clinch River (at Oak Ridge, TN) 130.1 

Tennessee River (at Chattanooga, TN) 1045.6 

^See locations on Fig. 1. 
Sources of data: J. W. Elwood and Hendersen, "Hydrologlc and 

Chemical Budgets at Oak Ridge, Tennessee," in: A. D. Hasler [Ed.], 
Coupling of Land and Water Systems, pp. 31-51, Springer-Verlag 
Ecological Studies Series (1973) and D. A. Webster, "A Review of 
Hydrologic and Geologic Conditions Related to the Radioactive Solid 
Waste Burial Grounds at Oak Ridge National Laboratory, Tennessee," 
U.S.G.S. Open-File Report 76-727 (1976). 
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The relationship between surface-water drainage and the local ground-
water is seasonally dependent, but it also varies among watersheds 
depending upon the bedrock present. Regional groundwater flow patterns 
within certain bedrock units are becoming better understood as a result of 
data provided by the monitoring wells installed In proximity to existing 
burial grounds. 

Water tables generally tend to be deeper in higher terranes where 
water infiltrates and recharges the base flow of perennial streams such as 

4 
Whiteoak Creek, but are shallower beneath valley floors. Figure 4 
illustrates the depth to the water table relative to topograph) i an area 
underlain by Conasauga shales within the Whiteoak Creek drainage basin of 
Melton Valley. 

3. GEOTECHNICAL EVALUATIONS 

3.1 EVALUATION GUIDELINES 
Proposed guidelines or criteria for selecting shallow land burial 

sites for low-level radioactive wastes have been reviewed to determine 
their applicability to the systematic evaluation of the ORNL area Cor such 
sites. Guidelines and criteria reviewed tended to be similar in scope, but 
ranged from being generalized or generic to being specific. Two sets of 
proposed guidelines applicable to the systematic geotechnlcal evaluation of 
the ORNL area for locating a SWSA are reviewed here. 

Guidelines for the disposal of low-level radioactive/hazardous wastes 
in the ORNL area have been prepared by the Engineering Division of Union 
Carbide Corporation, Nuclear Division (UCC-ND) using a combination of 
federal regulations and state requirements. The latter were applied 

o 
where they are more stringent. The guidelines, referred to as the 
"Design Basis Document" (DBD), are idealistic, and it is highly 
Improbable that any existing site on the ORR can meet all of the 
requisites. Finding a site with conditions reasonably approximating the 
guidelines appears to be achievable. The salient guidelines expressed 
in the DBD are listed here: 
1. Waste trenches must be more than 900 m from any standing body 

of surface water. 
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2. War.te trenches must be 105 tn from any water -supply systems. 

3. A fiO-m b u f f e r zone must e x i s t between any t rench and the 

f a c i l i t y ' s b a r r i e r fence. 

4. OnsI te s o i l p e r m e a b i l i t y should not exceed 10"7 cm/s. 

5. Waste should be emplaced at l e a s t 3 m above the maximum known 

e l e v a t i o n of the groundwater t a b l e . 

6. B u r i a l must be above the 500-year f l o o d s u r f a c e , r e g u l a t o r y 

f lood-ways, and wet l e v e l a r e a s , as w e l l as above a n t i c i p a t e d 

f loods r e s u l t i n g from dam f a i l u r e or wave a c t i o n . 

7. B u r i a l should not be w i t h i n the recharge area of a s i n g l e - s o u r c e 

a q u i f e r , nor should i t be w i t h i n a zone of ground-water d ischarge . 

8 . Disposal f a c i l i t i e s should not be developed w i t h i n a zone of 

a c t i v e f a u l t i n g . 

9. Areas s u s c e p t i b l e to e r o s l o n a l processes tha t might enhanco waste 

m i g r a t i o n should be avoided. 

10. Geologic cond i t ions such as ex tens ive f r a c t u r i n g and k a r s t 

development, or anomalous hydro log lc cond i t ions that might 

enhance waste m i g r a t i o n or lessen the d e t e c t i o n of p o t e n t i a l waste 

m i g r a t i o n should be avoided. 

11. The f a c i l i t y should net a f f e c t an endangered species nor I t s 

h a b i t a t . 

A d r a f t s e t of g e n e r i c c r i t e r i a has a lso buen prepared by the DOE Oak 

Ridge Operat ions Rad ioac t ive Waste Management Program (ORO-RWMP).^ These 

c r i t e r i a are s i m i l a r to those of the DBD and provide u s e f u l guidance f o r 

e v a l u a t i n g s i t e s by recogn iz ing t h a t geologic and geohydrologlc d i f f e r e n c e s 

e x i s t between areas considered f o r waste b u r i a l . Assumptions tha t can b 

addressed by s i t e - s p e c i f i c f a c t o r s were used i n e s t a b l i s h i n g the c r i t e r i a . 

These assumptions I n c l u d e : ( 1 ) the s i t e w i l l be s e l e c t e d , designed, and 

operated t o meet performance o b j e c t i v e s ; zero r e l e a s e is not a c h i e v a b l e ; 

( 2 ) performance o b j e c t i v e s can be met by n a t u r a l and engineered b a r r i e r s ; 

( 3 ) the s i t e w i l l be s u i t a b l e f o r normal sur face use a f t e r i n s t i t u t i o n a l 

c o n t r o l , but w i l l not be designed to prevent human excavat ions i n t o the 

wastes; ( 4 ) wastes w i l l be 3 o l i d and have low l i q u i d c o n t e n t ; and ( 5 ) 

wastes w i l l be t r e a t e d or processed to minimize subsidence. 
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Th e ORO-KWMP criteria' are summarized here. 
1. The site shall be of sufficient area and depth to accommodate the 

projected voluue of waste, an administrative area, and a three-
dimensional buffer zone of sufficient size to allow unrestricted human 
use beyond its boundary. 

2. The site shall allow waste to be burled either completely above or 
below the transition between the saturated and unsaturated zones. 

3. The site shall be located where flooding will not jeopardize 
performance. 

4. The site shall be located where erosion from wind and water will not 
jeopardise performance. 

5. The site shaJ1 be located in area3 where hydrogeologlc conditions 
allow reliable prediction of performance. 

6. The site shall be located where geologic hazards will not jeopardize 
performance. 

7. The site shall be selected with consideration given to those 
characteristics of earth materials and water chemistry that favor 
increased residence times and/or attenuation of radionuclide 
concentrations. 

8. The site shall be selected with consideration given to current and 
projected population distributions. 

9. The site shall be selected with consideration given to current and 
projected land use and resource development. 

10. To the extent consistent with other criteria, the site shall be 
selected with consideration given to location of '*aste generation, 
access to all-weather highway and rail routes, and access to utilities. 

11. The Rite shall be selected consistent with federal laws and 
regulations. 

12. The site shall not be located within areas that are protected from 
such use by federal laws and regulations. 
As Indicated in the guidelines or criteria above, the geologic and 

hytrologic parameters of any area being considered ae a candidate site for 
SWSA 7 must be thoroughly comprehended in order that a sound evaluation can 
be made. Farth materials, namely bedrock units and regollth (Including 
soil), must provide the primary confinement for any emplaced wastes and any 
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w a t e r t h a t I n f i l t r a t e s I n t o t h e b u r i a l g r o u n d . W a t e r I s a n I m p o r t a n t 

p a r a m e t e r b e c a u s e I t I s t h e most l i k e l y means by w h i c h w a s t e s and w a s t e 

b y p r o d u c t s c o u l d be t r a n s m i t t e d t o t h e b i o s p h e r e . 

S i t i n g o p t i o n s may be c o n s i d e r e d u n d e r t h e two b r o a d c a t e g o r i e s o f 

e a r t h m a t e r i a l s and h y d r o l o g y . E a c h o f t h e s e v e n d i s t i n c t l y d i f f e r e n t r o c k 

u n i t s and t h e i r r e l a t e d r e s i d u u m o r s o i l s a t ORNL can be c o n s i d e r e d as a 

p o t e n t i a l d i s p o s a l m e d i u m , and e a c h s u b o r d e r w a t e r s h e d c a n be v i e w e d a s a 

d i s t i n c t o p t i o n f o r t h e l o c a t i o n o f a w a s t e - b u r i a l f a c i l i t y . T h e s e 

p a r a m e t e r s a r e i n t e r d e p e n d e n t , and t h e most n e a r l y f n v o r a b l e o p t i o n I n one 

c a t e g o r y must be c o m p a t i b l e w i t h s i m i l a r o p t i o n s I n t h e s e c o n d c a t e g o r y . 

F o r e x a m p l e , a s u i t a b l e h o s t - r o c k medium must e x i s t w i t h i n a n a c c e p t a b l e 

d r a i n a g e b a s i n . F a v o r a b l e o p t i o n s can be d e t e r m i n e d by g e n e r a l s c r e e n i n g ; 

h o w e v e r , d e t a i l e d s i t e - c h a r a c t e r i z a t i o n s t u d i e s w i l l be n e c e s s a r y f o r t h e 

u l t i m a t e s e l e c t i o n o f SWSA 7 f r o m among t h e v i a b l e c a n d i d a t e s . 

F a c t o r s t h a t s h o u l d be c o n s i d e r e d a l o n g w i t h t h e above g u i d e l i n e s f o r 

e v a l u a t i n g d r a i n a g e - b a s i n o p t i o n s i n c l u d e t h e f o l l o w i n g : 

1 . SWSA / s h o u l d p r e f e r a b l y be s i t e d e n t i r e l y w i t h i n t h e bounds o f a 

s i n g l e s u r f a c e - w a t e r a n d s u b s u r l a c e - w a t e r d r a i n a g e b a s i n . T h i s i s 

n e c e s s a r y t o f a c i l i t a t e i n s t a l l a t i o n o f a n e f f i c i e n t m o n i t o r i n g 

n e t w o r k , as w e l l a s a n e m e r g e n c y c o n t r o l s y s t e m . C a r e must be t a k e n 

t o a s s u r e t h a t g r o u n d - w a t e r b o u n d a r i e s r e l a t i v e t o SWSA 7 d e f i n e t h e 

d i s c h a r g e s y s t e m f o r t h e s u r f a c e w a t e r t o be m o n i t o r e d I n t h e b a s i n . 

2 . The b a s i n g e o m o r p h o l o g y s h o u l d l e n d I t s e l f t o t h e e s t a b l i s h m e n t o f a 

w a t e r - q u a l i t y m o n i t o r i n g s y s t e m . 

3 . The b a s i n s h o u l d c o n t a i n s u i t a b l e s p a c e ( s e e g e o l o g i c f a c t o r s b e l o w ) 

s u f f i c i e n t l y h i g h I n e V i v a t i o n a l o n g a n i n t e r f l u v e s o as t o m i n i m i z e 

g r o u n d - w a t e r r e c h a r g e t h r o u g h any b u r l e d w a s t e s . 

A . The w a t e r t a b l e s h o u l d be deep enough t o p r o v i d e a w o r k a b l e d e p t h f o r 

b u r i a l w i t h i n t h e u n s a t u r a t e d z o n e and a b o v e t h e t r a n s i t i o n i n t e r v a l . 

5 . R o t h t h e v e r t i c a l a n d h o r i z o n t a l p a t h w a y s o f w a t e r movement w i t h i n t h e 

b e d r o c k a n d t h e s o l i s h o u l d b e d e t e r m i n e d I n as much d e t a i l as 

p o s s i b l e . 

C h a r a c t e r i s t i c s o f t h e r o c k f o r m a t i o n s f o u n d w i t h i n a d r a i n a g e b a s i n 

c o n t r o l t h e l o c a l t o p o g r a p h y , s u r f a c e - a n d s u b s u r f a c e - w a t e r b e h a v i o r , r a t e s 

o f w e a t h e r i n g a n d e r o s i o n , a n d t h e c o m p o s i t i o n a n d t h i c k n e s s o f r e g o l l t h 
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( i n c l u d i n g d o l l ) . The f o l l o w i n g p , j o l o g l c f a c t o r s s h o u l d be c o n s i d e r e d I n 

e v a l u a t i n g t h e o p t i o n s p r o v i d e d by r o c k f o r m a t i o n s . 

1 . B e d r o c k must w e a t h e r t o f o r m a n a d e q u a t e t h i c k n e s s o f w o r k a b l e 

r e g o l i t h a b o v e t h e w a t e r t a b l e . W o r k a b i l i t y as d e f i n e d h e r e d e p e n d s 

u p o n e n g i n e e r i n g p r o p e r t i e s such as c o m p a c t l b l l l t y , e a s e o f e x c a v a t i o n , 

e r o d a b i l l t y , s l o p e s t a b i l i t y , and d r a i n a g e . 

2 . C o m p o s i t i o n o f t h e b u r i a l medium s h o u l d e x h i b i t op t imum s o r p t l v e 

c o e f f i c i e n t s a n d e x c h a n g e c a p a c i t i e s t h a t w o u l d h e l p t o a t t e n u a t e t h e 

m i g r a t i o n o f any r a d i o n u c l i d e s . 

3 . The c a n d i d a t e s i t e s h o u l d e x h i b i t a m o d e r a t e l y g e n t l e t o p o g r a p h y w i t h 

e l o p e s <20%. S t e e p e r s l o p e s a c c e l e r a t e e r o s i o n , t e n d t o be u n s t a b l e , 

a n d c r e a t e a c c e s s i b i l i t y p r o b l e m s . O v e r l y f l a t t e r r a i n l s n l s o 

u n d e s i r a b l e b e c a u s e o f p o s s i b l e p o o r s u r f a c e d r a i n a g e . 

4 . B e d r o c k s h o u l d h a v e a m i n i m a l number o f p a r t i n g s s u c h as b e d d i n g 

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

f r e e movement o f g r o u n d w a t e r and r a d i o a c t i v e l e a c h a t e s , t h u s l i m i t i n g 

t h e s o r p t i o n o r e x c h a n g e c a p a b i l i t y n e c e s s a r y f o r c o n f i n e m e n t o f t h e 

w a s t e s . 

5 . B e d r o c k a n d r e g o l i t h m i s t be s t a b l e and n o t p r o n e t o s l o p e f a i l u r e o r 

s u b s i d e n c e . S t a b i l i t y m i s t be e v a l u a t e d o n t h e b a s i s o f n a t u r a l 

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

t h e b u r i a l f a c i l i t y . 

T a b l e 2 s u m m a r i z e s t h e a p p l i c a b i l i t y o f g u i d e l i n e s and c o n s i d e r a t i o n s 

u s e d t o e v a l u a t e t h e ORNL a r e a f o r f u t u r e w a s t e b u r i a l f a c i l i t i e s . 

3 . 2 DRAINAGE B A S I N OPTIONS 

G e o h y d r o l o g l c I n v e s t i g a t i o n s , t h o u g h c r i t i c a l d u r i n g t h e s i t e 

s e l e c t i o n p r o c e s s , a l s o m u s t c o n s i d e r m o n i t o r i n g o f w a t e r q u a l i t y d u r i n g 

t h e o p e r a t i o n a l p h a s e and f o l l o w i n g c l o s u r e . L o c a t i n g a s i t e w i t h i n a 

s i n g l e , w e l l - d e f i n e d d r a i n a g e b a s i n i s a d v a n t a g e o u s f o r such m o n i t o r i n g . 

A l t h o u g h s e v e r a l s u b b a s l n s a t ORNL must be c o n s i d e r e d v i a b l e o p t i o n s f o r 

SWSA 7 , t h e W h i t e o a k C r e e k d r a i n a g e b a s i n a p p e a r s most s u i t a b l e b e c a u s e i t 

i s a l r e a d y e x t e n s i v e l y e q u i p p e d w i t h m o n i t o r i n g d e v i c e s . 

W a s t e f a c i l i t i e s w i t h i n t h e W h l t e o a k C r e e k b a s i n i n c l u d e b u r i a l 

g r o u n d s , w a s t e p i t s , t r e a t m e n t o p e r a t i o n s , a n d a h y d r a u l i c - f r a c t u r i n g 

p l a n t . D u r i n g t h e 4 0 y e a r s t h a t t h i s a r e a h a s b e e n u s e d f o r w a s t e 

d i s p o s a l , a n e l a b o r a t e w a t e r - q u a l i t y m o n i t o r i n g n e t w o r k h a s b e e n 



Table 2. Relationships of guidelines, criteria, and considerations used 
to evaluate the OHNL area for future waste burial facilities 

ORO-RWMH 
Site characteristic DBD guideline criterion Hydrogeologic Rock formatloi 

addressed number0 number^ factor number0 option number1 

Standing water 1 1. 2, 3 j 
Water aupply 2 5 1, 2, 3 
Buffer zone 3 1 4 1 
Permeability A 5 1, 2, 3, 5 
Water table 5 2 1, 2, 3, 4 1 
Flooding 6 3 2 
Aquifers 7 5 1, 2, 3, 5 
Faulting 8 6 5 
Erosion 9 4 3, 
Subsidence 10 A 
Legal issues 11 11, 12 
Earth materials 7 1, 
Demography 8 
Resources 9 3 
Accessibility 10 

aThe Design Basis Document guidelines are explained and listed on pp. 9—11 
of thiB report. 

^These criteria are listed on p. 12 of this report. 
Hydrogeclogic factors are discussed and listed on p. 13 of this report. 

^Rock formation options Co be considered are listed on p. 14 < f this report. 
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e s t a b l l s h e d , * a n d , u n l e s s a b s o l u t e l y n e c e s s a r y , i t w o u l d be w a s t e f u l t o 

d u p l i c a t e t h i s i n a n o t h e r d r a i n a g e b a s i n . T h e r e f o r e , i f a n a c c e p t a b l e 

o p t i o n b a s e d upon e a r t h - m a t e r i a l p a r a m e t e r s e x i s t s w i t h i n t h e W h l t e o a k 

C r e e k b a s i n , i t s h o u l d be s t r o n g l y c o n s i d e r e d a s a n a r e a I n w h i c h t o l o c a t e 

SWSA 7. 

3.3 GEOLOGIC OPTIONS AVAILABLE WITHIN WHITEOAK BASIN 

Based upon the rock units present in this basin (Fig. 3), there are 
seven primary options from which to choose. Due to variations In 
composition, topography, and other factors, each rock unit may offer 
several secondary options for final evaluation. The areal extent of three 
of these units has been delineated to date. The other four unita, although 
mapped separately in nearby areas such as Walker Branch basin, have. been 
collectively treated as the Knox Group here because they exhibit gross 
similarities. The general characteristics of the four units assigned to 
the Knox Group are included In this discussion, along with descriptions of 
the other rock units exposed in the basin. 

3.3.1 Rome Formation 

The Rome Formation underlies and supports the portion of Haw Ridge 
which transects the basin. Although the Rome Formation is the oldest rock 
unit In the basin, It appears geographically In the middle of the basin due 
to faulting. The formation consists predominantly of fine-grained, maroon 
or gray sandstone and siltstone and shale (commonly green because of the 
glauconlte content). Illite ls the principal clay mineral, but bentonlte 
layers have been described locally. Dolostone also ls known to be present 
in the basal portion of the rock sequence in certain areas. These 
dolostones, along with a substantial portion of other lower Rome strata, 
are missing along Haw Ridge due to the faulting that has thrust the Rome 
Formation onto the younger overlying Chlckamauga Group. About 200 m of 
Rome strata underlie Haw Ridge even though the average thickness for the 
formation is ^300 m. 

Resistant sandstones cap Haw Ridge and account for the steep 
topography that is characteristic of ridges underlain by this formation 
throughout the Valley and Ridge province. The acidic regolith above the 
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Rome Formation is normally less than 4.5 m thick and is regarded as a 
Jithosol that contains abundant siltstone and shale fragments. Pine 
forests are normally indigenous to ridges underlain by this formation. 

3.3.2 Conasauga Group 

The Rome Formation grades upward Into the Conasauga Group which, 
throughout eastern Tennessee, exhibits a varied llthologlc expression. 
Carbonate rocks generally dominate the eastern end of this stratigraphlc 
interval, whereas shale is predominant toward the western edge. A 
transition zone involving interbeds of both these lithologles separates the 
two trends. The Conasauga Group underlying Melton Valley southeast of Haw 
Ridge is composed mainly of shale. 

Variegated shales, commonly calcareous, comprise the lower part of the 
Conasauga Group; however, interbeds of silty to pure limestone may be 
present as lenses. Limestone becomes more abundant in the upper p-Tt of 
the sequence as it grades upward into the Knox Group. The Maynardville 
Formation, normally 'ulOO m thick and predominantly carbonate, forms the 
uppermost division of the Conasauga Group at the base of the Knox Group and 
persists throughout most of the Valley and Ridge. 

The knobby topography of Melton Valley is typical of weathered and 
eroded shales. Rows of knobs run parallel to the regional structure from 
above shaley units, whereas the intervening low areas are ordinarily 
underlain by carbonates. 

Regollth above the Conasauga Group is quite variable. It is thickest 
on crests of low hills (to 9 m) and thinnest in the flat, low-lying areas 
(<1.5 m). The total thickness of the Conasauga Group is M>00 m. The 
contacts with the underlying Rome Formation and the overlying Knox Group 
are gradational; hence, the stratigraphic boundaries are somewhat 
arbitrary. 

3.3.3. Knox Group 

In the ORNL area, the Knox Group is a thick sequence of limestones and 
dolostones. Abundant chert and some lnterbeddcd sandstone units within the 
Knox ar<* sufficiently resistant to erosion to support broad ridges. In the 
Whiteoak Creek basin, the Knox Group underlies both Chestnut Ridge, which 
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f o r m e Che d i v i d e a t t h e h e a d w a t e r s o f W h i t e o a k C r e e k , and a s m a l l p o r t i o n 

o f C o p p e r R i d g e a t t h e s o u t h e a s t e r n edge o f t h e b a s i n . C o n f i g u r a t i o n o f 

K n o x - s u p p o r t e d r i d g e s c a n be c o r r e l a t e d w i t h t h e two r o c k u n i t s c o n t a i n i n g 

t h e h i g h e s t amounts o f c h e r t , w h i c h f o r m a d o u b l e s e t o f p a r a l l e l c r e s t s 

a l o n g t h e b r o a d r i d g e s . 

The Knox G r o u p c a n be s u b d i v i d e d I n t o f o u r o r f i v e f o r m a t i o n s ; 

h o w e v e r , such s u b d i v i s i o n i n t h e f i e l d i s u s u a l l y d i f f i c u l t due t o t h e 

p a u c i t y o f o u t c r o p s . E f f o r t s t o s u b d i v i d e t h e Knox Group i n t h e f i e l d a r e 

g e n e r a l l y b a s e d u p o n t h e c h a r a c t e r i s t i c s o f c h e r t and s a n d s t o n e f l o a t f o u n d 

w i t h i n t h e o v e r l y i n g t h i c k r e s i d u u m . The n o r m a l v e g e t a t i o n f o u n d on 

u n c l e a r e d r i d g e s u n d e r l a i n by Knox l i t h o l o g i e s i s m i x e d h a r d w o o d f o r e s t 

c o n s i s t i n g m a i n l y o f oak and h i c k o r y . 

3 . 3 . 3 . 1 C o p p e r R i d g e D o l o m i t e 

T h e l o w e s t u n i t i n t h e Knox G r o u p I s a c o a r s e - g r a i n e d d o l o s t o n e named 

t h e C o p p e r R i d g e D o l o m i t e w h i c h a v e r a g e s V 3 0 0 m i n t h i c k n e s s . The most 

d i s t i n c t i v e c h a r a c t e r i s t i c o f t h i s f o r m a t i o n i s t h e f e t i d o d o r g e n e r a t e d 

when t h e r o c k i s f r e s h l y b r o k e n . R e s i d u u m d e v e l o p e d f r o m t h e C o p p e r R i d g e 

D o l o m i t e i s c h a r a c t e r i z e d by c o p i o u s q u a n t i t i e s o f c h e r t f l o a t , u s u a l l y 

w i t h a b a n d e d o r w a f f l e - i r o n a p p e a r a n c e . 

Due t o i t s h i g h c h e r t c o n t e n t , t h e C o p p e r R i d g e D o l o m i t e fo rms a 

w e l l - d e f i n e d s e r i e s o f r i d g e c r e s t s a l o n g t h e n o r t h w e s t e r n f l a n k o f t h e 

b r o a d K n o x - s u p p o r t e d r i d g e s . L a t e r a l and v e r t i c a l v a r i a t i o n s i n c h e r t 

c o n t e n t , a s w e l l a s f r a c t u r e p a t t e r n s i n t h e r o c k , l e a d t o d i f f e r e n t i a l 

w e a t h e r i n g . The r e s u l t i s a v e r y I r r e g u l a r b e d r o c k - r e s i d u u m i n t e r f a c e 

m a r k e d by s t e e p - s i d e d p i n n a c l e s . T h e c l a y e y r e s i d u u m b e t w e e n p i n n a c l e s may 

a p p r o a c h t h i c k n e s s e s o f 3 0 m o r m o r e . C l a y a l s o f i l l s s o l u t i o n c a v i t i e s 

w i t h i n t h e w e a t h e r e d b e d r o c k . 

3 . 3 . 3 . 2 C h e p u l t e p e e D o l o m i t e 

T h e C h e p u l t e p e c D o l o m i t e i s g e n e r a l l y l e s s c h e r t y t h a n t h e s u b j a c e n t 

C o p p e r R i d g e D o l o m i t e . C h e r t p r e s e n t i n t h e r e s i d u u m d e r i v e d f r o m t h i s 

f o r m a t i o n i s d i s t i n g u i s h e d by b e i n g p o r c e l a l n o u s a n d d o l o m o l d l c . A 

s i g n i f i c a n t c h a r a c t e r i s t i c o f t h i s f o r m a t i o n i s t h e p r e s e n c e o f s e v e r a l 
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sandstone beds, 30- to 45-cm thick, that may outcrop in the lower portion 
of the section or produce a very sandy residuum. Other than these 
sandstone units, the Chepultepec Dolomite is mainly a light-gray, fine- to 
medium-grained dolostone. 

The thickness and development of residuum above the Chepultepec 
Dolomite ls very similar to that above the Copper Ridge Dolomite. The 
Chepultepec Dolomite underlies swales commonly marked with insiplent 
sinkholes and situated between ridge crests formed by the underlying Copper 
Ridge and the overlying Longview formations. An average thickness for the 
Chepultepec Dolomite ls 210 m. 

3.3.3.3 Longview Dolomite 

Bedrock in this unit consists mainly of siliccous fine- to medium-
grained dolostone, but the percentage of limestone increases as it grades 
upward into the overlying Klngsport or Newala Formations. The most 
distinctive aspect of the Longview Dolomite is the massive beds of chert 
that outcrop or form large float blocks in the residuum. This 
preponder-ance of chert forms slopes armored with rubble that resists 
erosion and creates topographic highs. The thickness and development of 
residuum above the Longview Dolomite is similar to that of the Copper Ridge 
Dolomite. The average thickness of the Longview Dolomite is 75 m. 

3.3.3.4 Newala Formation 

Strata above the Longview Dolomite have been considered in several 
ways. Where the rock sequence is well exposed, two units may be 
recognized. The lower unit, termed the Kingsport Formation, is mainly 
limestone, whereas the upper formation, called the Mascot Dolomite, ls 
predominantly dolostone. The boundary between these two units has been 
arbitrarily placed at the lowest -^rurrence of a very thin <\>2.5 cm) 
chert-matrix sandstone. The problem in subdividing this interval is that 
the chert-matrix sandstone may or may not be observable in the residual 
float. Where such difficulties occur, the single stratlgraphlc term Newala 
Formation is applied. 

The Newala Formation is conspicuously less cherty than the rest of the 
Knox Group, even though ltB weathering characteristics are similar. Thick 
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clay residuum and pinnacle development are common. The thickness of the 
Newala Formation varies considerably due to an unconformity developed at 
the top of the Mascot Dolomite. An average thickness Is 285 m. 

3.3.A Chicakamauga Group 

The Chlckamauga Group, like the Conasauga Group, consists of several 
rock types, and its lithologic expression varies from place to place as a 
result. In general zhe lithology of the Chlckamauga Group varies from 
domlnantly clastic rocks (sandstones and shales) in the easterr. portion of 
East Tennessee to a predponderance of limestone in the western part. 
Within the Whiteoak Creek basin, Bethel Valley is underlain by Chickamauga 
strata that are mainly limestone; however, there are intervals which are 
shaley or sllty, especially in the lower portion of the section. Chert is 
distinctive to parts of the Chlckamauga Group,though not comparable in 
quantity and characteristics to that produced by weathering from the Knox 
Group. 

Residuum above this formation is considerably thinner than that 
generated above the Knox Group, and yields soils that support volunteer 
growth of juniper trees, a characteristic botanical association. The 
average thickness of Chlckamauga strata in Bethel Valley 1s 525 m. 

3.3.5 Summary of Rock Units 

A summary describing the rock units in the Whiteoak Creek basin 
offering options for waste burial is presented in Table 2. A relative 
rating of the most likely candidate units appears in Table 3. This 
subjective comparison rates the Conasauga and Knox Groups as the two most 
attractive options for siting SWSA 7. Both clearly have favorable and 
unfavorable attributes, and one unit may not be preferable to the other in 
the final analysis. Because low-level radioactive wastes have already been 
successfully emplaced within the Conasauga Group, it seems the better 

4 5 
choice for the location of a new waste disposal site. ' 

The Knox Group remains a viable candidate for the future disposal of 
radioactive and hazardous wastes, provided that several geohydrologic 
uncertainties about the unit can be favorably resolved. The Knox Group Is 
currently endorsed for waste disposal by Tennessee state officials, is 



Table 3. Summary description of rock units 

Rock unit General location General composition Time-stratigraphy 

Chickamauga Group 

Newala Formation 

Longview Dolomite 

Chepultepec Dolomite 

Copper Ridge Dolomite 

Conasauga Group 

Rome Formation 

Bethel Valley 

Southeastern flank of 
Chestnut Ridge 

Southeastern crest of 
Chestnut Ridge 

Swale or low area in 
middle of Chestnut 
Ridge 

Northwestern crest 
along Chestnut Ridge 
and Copper Ridge 

Melton Valley between 
Haw Ridge and Copper 
Ridge 

Haw Ridge 

Limestone and shaley 
limestone; blocky 
chert 

Mostly dolostone with 
limesLone; some chert 

Dolostone; abundant 
massive chert 

Dolostone and sand-
stone; some chert 

Middle Ordoviclan 

Dolos tone; abundant 
chert 

Shale, limey shale, 
and some limestone 

Mostly shale with 
siltstone and sand-
stone 

Lower Ordovician 

Upper Cambrian 

Middle-Upper 
Cambrian 

Lower Cambrian 
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Table 4. Relative rating of rock units In ORNL area 

Rock unita 

Criteria Rone Conasauga Knox Chickamauga 
Formation Group Group Group 

Hydrologic data 2 3 2 2 

Thick regolith 1 2 3 2 

Attenuating clays 2 3 3 2 

Areas with <20% slopes 1 3 3 3 

Stable surface, 1 3 1 1 
including subsidence 

Performance data 1 3 3 2 

Total rating 8 17 15 12 

aUsing a relative scale of 1 to 3, 1 - low degree of 
acceptability based on available data; 2 - moderate acceptability, with 
uncertainties warranting thorough field investigations; 3 - acceptable 
based on available data. 
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presently used as the burial medium for wastf generated at the Y-12 
facility, and has been proposed as the topic of study for the central waste 
disposal facility which Is Intended to dispose of low-level wastes 
generated by the X-10, Y-12, and K-25 plants. 

Therefore, a pruder.c site-selection program for the ORNL Reservation 
at this time consists of site-characterlzatlon Investigations of the 
Conasauga Group In the Whiteoak Creek basin and evaluation of the Knox 
Group's potential for possible future use. 

4. GEOTECHNICAL EVALUATION OF MELTON VALLEY 

The portion of Whineoak Creek basin underlain by the Conasauga Group 
Is restricted to Melton Valley, bounded on the northwest by Haw Ridge and 
on the southeast by Copper Ridge. Melton Branch drains most of this valley 
and enters Whiteoak Creek about 0.5 km upstream from Whiteoak Lake. 

A geologic survey In the early 1950s suggested that the shales of the 
Conasauga Group in Melton Valley were more suitable for the burial of 
low-level wastes than the residuum of the Chickamauga Group then being 

2 
utilized for burial in Bethel Valley. Based on this assessment, SWSAs 4, 
5, and 6 were developed in the Melton Valley. Considerable knowledge 
concerning the characteristics of the Conasauga shales has been gained 4 
through the operation of these burial grounds. 

The depth to which the shales and slltstones are weathered to form 
regolith varies with the topography. This depth also controls the ability 
to excavate the rock. In lower areas, the depth of weathering may be 1.5 m 
or less; on the crests of low hills, regolith may be 9 to 12 m In 
thickness. Water-table elevations also tend to conform to the topography. 
In low areas such as those adjacent to perennial streams like Melton Branch 
or to the ephemeral streams in gullies dissecting the low hills in Melton 
Valley, the water table is found within 1.5 m below the land surface. 
Around hill summits, the depth to the water table can exceed 6 m. One well 
drilled in SWSA 6 did not encounter the water table until a depth of 
M.0 m . 1 0 

The clay content of the Conasauga shales is mainly lllitlc. This is a 
favorable characteristic, because these clays normally have the high 
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sorptive coefficients and cation-exchange capacities necessary to attenuate 
the movement of certain radionuclides. 

Measurement of ground water movement indicates a preferred lateral 
direction along the strike of the bedding (primarily northeast-southwest). 
Jointing and other fractures, if locally present, can modify this pattern. 
An average rate of 15 cm/d has been determined for ground-water flow in 
these Conasauga shales.10,11 In some cases, perched water tables have also 
been detected above the regional water table, due to compositional changes 
or irregularities in the degree of weathering caused by minor structural 
features. Most Inherent characteristics of the Conasauga sequence that 
pose potential problems for burial operations have been addressed by virtue 
of operational experience. However, additional detailed olte-
characterization studies focused on the petrology and hydrology of the 
Conasauga Group and a careful pathway analysis should Improve upon this 
experience and result in the selection of an acceptable site. 

The outcrop belt of the Conasauga Group in Melton Valley extends from 
its lower contact with the Rome Formation (along the base of Haw Ridge) to 
its upper contact with the Knox Group (along the base of Copper Ridge). 
The average width of this belt is 1.3 km and the average length of the 
valley is ^4.3 km. The total area of exposed Conasauga strata In the 
Whiteoak Creek Basin (Melton Valley) therefore ®?proxlmates 550 ha. Of 
this area, existing physical facilities, including all disposal areas, 
occupy about 80 ha; roads, stream beds, and areas with slopes exceeding 20% 
account for another 366 ha. This leaves ^104 ha that can be considered 
for locating SWSA 7. 

Within this remaining acreage, there are 17 tracts (designated A-Q), 
which vary in size from 2.4—15 ha (Fig. 5). Because of the probability of 
encountering unfavorable water-table depth, the usable size of each of 
these tracts will probably be reduced further. For this reason, tracts 
containing <8 ha should be eliminated from further consideration. The 
remaining tracts designated H, I, L, M, and P that are shown In Fig. 5 on 
the northwest side of Melton Branch, and tract N tc the southeast will be 
discussed further. 

Tracts L and M are nearly contiguous; together they constitute an area 
of nearly 20 ha containing suitable slopes of 20% or less. Also, there are 
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AREA WITH < 20% SLOPE 
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Fig. 5. Tracts in Melton Valley with <20Z slope and unoccupied by 
existing facilities*. 
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Fig. 6. Depth to water table (In meters) In the vicinity of tracts M 
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11 water-monitoring wells that have provided preliminary data on the depth 
to the water table located on this acreage. About 6.5 ha on these tracts 
have depths to water >5.0 m which may be considered favorable (Fig. 6). 
Detailed site-characterization studies of this tract should delineate this 
area more precisely. 

Tract N is next largest in size a.id contains 15 ha situated on the 
southea. l. side of Melt' he upper portion of the Conasauga 
Group. The more abundant L A. within the upper Conasauga Group in 
this location could pose excavation and water problems. With an average 
elevation of 250 m, tract N receives its ground-water recharge from the 
main drainage-basin divide along Copper Ridge (elevation nearly 360 m) 
immediately to the southwest. This relationship coul'i result in relatively 
shallow depths to water over most of the tract. Several drill holes are 
needed to make this determination and appear warranted because of the large 
size of the tract. 

Tracts H and 1 collectively cover 14 ha and should have favorable 
bedrock, because they lie along strike with SWSAs 5 and 6. However, no 
data on water conditions are available. There Is speculation that favorable 
water-table depths might be encountered only along the north-south trending 
hill designated H In Fig. 5. This area would account for ^35% of the total 
area, reducing the land useable for burial to no more than 5 ha. 

Tract P, Involving 10 ha, lies within the headwaters of Melton Branch, 
and Is the only site in proximity to the Whiteoak Creek Basin divide where 
it crosses the outcrop belt of the Conasauga Group. A location near this 
lnterfluve might provide favorable water-table conditions ab well as a 
reduced runoff volume. Elevations throughout tract P range from 250 to 
270 m. As in tracts H and I, the bedrock should be correlative with rocks 
encountered in SWSAs 5 and 6. Even with a conservative 30% reduction in 
size due to possible unfavorable factors, this tract could potentially 
provide 7 ha of burial space. Several drill holes are also needed here to 
establish the feasibility of further characterization studies. 

In summary, the following statements can be made concerning the 
location of SWSA 7 within Cona^auga terrane In Melton Valley: 
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1. The most promising site, based on current data, Is the area embraced 
by tracts L and M. At least 6 ha appear suitable for waste burial, 
and this total might be increased as more data are gathered during 
site characterization. 

2. Several bore holes should be drilled in both tracts N and P to 
determine water-table depths; petrologlc information about the bedrock 
and the regolith would also be acquired. 

5 . SUMMARY AND CONCLUSIONS 

This report completes the initial surveillance of the ORR area for 
siting SWSA 7 and has considered as parameters the watersheds and the bedrock 
formations and regolith forming the land surface within these watersheds. 

For the immediate future, a location within the Whlteoak Creek 
watershed appears to be the best burial site option because (1) it contains 
all waste-burial facilities presently utilized with reasonable success by 
ORNL; (2) It has an existing water-quality monitoring system; (3) portions 
of the basin are underlain by formations that are acceptable as burial 
media; (4) appreciable hydrologic data are available; and (5) the watershed 
Is near the sources of low-level wastes. 

Of the seven rock units that form the bedrock at ORNL, two have 
characteristics that make them the most likely choices as burial media for 
low-level wastes. These units are the Conasauga and Knox Groups, both of 
which occur within the Whlteoak Creek basin. The Conasauga Group appears 
preferable because of its performance under the waste-disposal program 
currently active on the ORR. Knox residuum, while apparently successful 
for sanitary landfills In Bast Tennessee, has not been sufficiently 
investigated at this time to evaluate Its potential as a burial medium for 
low-level radioactive wastes at ORNL. However, a tract in northeastern 
Whlteoak Credc basin underlain by Knox strata ("R" in Fig. 5) should be 
characterized In detail for consideration as a future burial ground. 

Four tracts, each containing >8 ha, within the 550-ha Melton Valley 
portion of the Whlteoak Creek drainage basin are underlain by the Conasauga 
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Group and have been tentatively evaluated as deserving further site-
characterization studies. Based upon the guidelines, criteria, and con-
siderations herein, tracts L and M, when considered together, are the 
leading candidates for these future studies, since they already have moni-
toring wells Installed on them and lie along strike with the same rock 
units In which existing disposal facilities are located. Of secondary 
Interest are tracts N and P, which contain approximately 15 and 10 ha, 
respectively, and appear to have characteristics potentially suitable for 
waste burial. 

Our recommendations are that slte-characterlzation studies should 
proceed on the combined L and M tracts with an intent toward utilizing this 
area for SWSA 7. Exploratory drilling is, however, warranted for tracts N 
and P. As noted, all these tracts are underlain by strata of the Conasauga 
Group. Detailed geologic mapping and exploratory drilling should also be 
performed on a tract underlain by the Knox Group and located in the extreme 
northeastern portion of the Whlteoak Croek watershed. 
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