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Enclosed Is the revised version of the modification for drilling In and near MDA L 
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PROPOSED ACTXON P L A N  
DRXLLJNG NEAR AREA L 

TA-54, OU 1148 
D, A .  Neeper, OUPL 

BACKGROUND 
This discussion paper describes proposed changes 

drilling program described in the Pilot Extraction St 
which is Appendix A (revised) of the RFI  Work P l a n ,  
proposed changes are based upon information obtair.ed 
the first five of six planned “ a n g l e ”  boreholes. 

in the 
udy P l a n  
These 
from dri 

‘ 1  

11 ing 

The Pilot Extraction Study P l a n  specifies that si:-: angle 
holes be augered to the depth of tre basalt southeast oE Area L, 
and that: three deep vertical boreholes be drilled by air rotary 
methods to a depth of 500 feet near the dispcsal units, The six 
angle holes are intended to provide: 

* rock samples for measurement of geologic properties related 
to transport; 
moisture profile; 
the distribution of VOCs in the rock macrix; 
the distribution and content of subsurface fractures; 
confirmation of the StratigL-aphy, in which tuff with 
occasional surge beds was expected to overly a thick 
layer,  with contact at some depth between 2 5 0  and 300 

basalt 
Eeet , 

The angle holns are intended to serve multiple purposes 
during t h e  pilot investigations, 
fracture Elow and matrix flow. 
completed with SEXdISTO membranes fitted with instrumentation for 
monitoring subsurface temperatures, pressures, and VOC 
concentrations in the pore gas,  

of VOC contamination and to enable instrumentation in the basalt 
beneath the level of the disposal units, The holes would also 
reveal the vertical distribution of non-volatile contaminants i n  
the rock near the disposal units, These holes  were designed to 
extend below the top of the basalt to reveal the stratigraphy, 
explore the fractures in ths basalt, and to investigate whether 
the VOC plume h a s  pmetrated into the basalt, 
sample pore gas at the drill bit during drilling, and subsequently 
t3 monitor conditions in the basalt with a n  instrumented SEMIXST@ 
mernbrnne, 

Flow tests will investigate 
Some of the holes v i i l l  be 

The deep vertical boreholes were intended to reveal Lhe de9th 

to 

It was planned to 

To avoid creation of a conduit for contaminants, it ems 
planned to advance an Ode:< casing from the surface to the top of  
the basalt during drilling of the deep vertical boreholes. A 
plastic inner casing was to be grouted from the basalt to the 
surface as the Odex casing was removed. 
holes !.!ere to be temporarily lined by SE?NIST@ rnernbranes, 
the deep vertical holes were no longer needed, the membranes wou 

Within the basalt, the 
When 

I d  





I 

Oct, 2 1 ,  1 9 9 3  Ver, 4 Pg, 2 

be removed, the p l a s t i c  casing would be d r i l l e d  og t ,  and the 
e n t i r e  depth of each hole would be grouted, 

ACCOblPLISHbtBNTS TO DATE 
Five of the si:.: angle holes have been d r i l l e d  by hollow stem 

auger ( see  the attached map), As indicated by a r r w s  on the map, 
holes 5 4 - 1 0 0 1 ,  - 1 0 0 2 ,  and -1006 were d r i l l e d  a t  angles between 2 0  
and 25 degrees Erom v e r t i c a l ,  toward the South, I n  each hole,  the 
t u f f  extends t o  about 1 6 0  f e e t ,  Below the t u f f  i s  a u n i t  of weak 
ash and pumice tha t  we believe will not support a f r a c t u r e ,  I n  an  
attempt t o  obtain b e t t e r  samples i n  the weak mater ia l ,  i t  was 
decided t o  d r ive  the sampling tube ahead of the auger w i t h  a 
downhole hammer. T h i s  scheme did not work properly a t  a non- 
v e r t i c a l  angle;  consequently, holes 54-3.003 and - 1 0 0 4  were d r i l l e d  
v e r t i c a l l y ,  The f i rs t  four holes reached basa l t  a t  about 2 9 0  f ee t  
of v e r t i c a l  depth below the top of casing,  However, the € i f t h  
hole of t h e  sequence (54-1004) was terminated a t  the 340-foot 
depth limit of the auger r i g  without reaching b a s a l t ,  Basal t ic  
cobbles were noted near 300 f e e t ,  w i t h  ash below tha t  l e v e l ,  The 
lower ash appears t o  be of d i f f e r e n t  o r ig in  than the mater ia l  
lying between 1 6 0  and 3 0 0  f e e t ,  Borehole video reveals  t ha t  
unconsolidated powder f i l l s  hole 54-1003 a t  250 f e e t ,  although i t  
was d r i l l e d  t o  2 9 9  f e e t ,  Borehole video found tha t  powder f i l l s  
the o ther  four holes a t  depths of ten t o  for ty  f ee t  above the 
d r i l l e d  bottom, 

Except Tor the f ac t  tha t  clie basalt: is  deeper or  
nonexistent a t  hole 54-1004, a l l  f i ve  holes reveal the same 
s t r a t ig raphy ,  Because l i t t l e  new information would be gained from 
one additional hole a t  i t s  loca t ion ,  the d r i l l i n g  of 54-1005 was 
postponed. file propose below tha t  i t  be d r i l l e d  i n  the fu ture  a t  a 
Location c lose r  co S4-1004 o r  a t  another location determined from 
the data oE the f i r s t  f i v e  holes .  

Field screening detected v o l a t i l e  contaminants extending t o  
the basa l t  i n  hole 54-1006 ( t h e  angle hole nearest  the disposal 
s h a f t s ) ,  but did nor. detect  VOCs i n  t h e  lower regions of the other 
four holes ,  

TECHNICAL CObiCEiiNS 
1, m r n n e t c . n t .  rn a t  er1 ' 3 3 ,  The weak layer  of pumice and ash 

between the t u f f  and the basa l t  will not support a f r ac tu re ,  and 
may not ever. support an open borehole. We a r e  therefore  concerned 
tha t  a i r  ro ta ry  d r i l l i n g  could erode l a rge  c a v i t i e s  around a 
borehole, IE deep boreholes were d r i l l e d  near the disposal u n i t s  
as planned, i t  m i g h t  be impossible t o  s e a l  the annulus w i t h  grout 
as the  Odex casing i s  removed, Each borehole might  become a 
condtiit fo r  downward migrction oE contaminants immediately 
adjacent t o  the disposal u n i t s ,  I t  is  therefore  unwise t o  proceed 
wi th  a i r  ro ta ry  d r i l l i n g  of the deep v e r t i c a l  ho les  a t  t h i s  t ime '  
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Below, we propose to substitute shallow auger drilling f o r  deep 
air rotary drilling at this stage of the drilling program, 

2 ,  Ir' ' , The pilot study plan 
specifies collection of gas samples from each 20 foot depth 
interval during drilling of the deep vertical boreholes, With air 
rotary drilling, we had planned to inject a tracer gas with the 
drilling air, 
sample that did not come from soil pores, Nithout the tracer, gas 
samples obtained during drilling would be of uncertain quality, 
Because there is no routine way to provide tracer gas with auger 
drilling, collection of gas saniples during auger drilling would be 
of little benefit, Furthermore, from field screening of core at 
hole 54-1006, we know that the soil matrix near the disposal units 
is contaminated with VOCs at least to the top of the basalt. 
Therefore, there is no need to conduct gas sampling during t h e  
proposed shal low auger drilling proposed below. Given these 
circumstances, we propose to eliminate the requirement for gas 
sampling during shallow auger drilling at the locations projected 
f o r  the deep vertical boreholes, 

The tracer would. indicate the fraction of a gas 

PROPOSED PLAN 01: ACTION 

strat,igraphic data, we propose to postpone drilling of the sixth 
angle hole, The laboratory analysis of the VOC content i n  cores 
from the previotls five angle holes may reveal the need for placing 
54-1005 in a different location, bleanwhile, we will evaluate the 
possibilitg oE extending hole 54-1004 (by air rotary) until the 
basalt is located. If the top of the basalt is anomalously deep 
at 5 4 - 2 0 0 4 ,  hole 54-1005 might be located so as to explore fgrther 
t h e  ash-basalt contact. (Although the a i r  rotary extension of 
hole 54-1004 might cause a cavity in the soft material, 54-1004 is 
located some 200 feet from the nearest disposal unit, A cavity at 
54-1004 would have a smaller impact on contaminant migration than 
a cavity closer to a disposal unit,) 

riles, Because there is no immediate need for more 

D ) q 1  ho- ' r s .  We propose that these holes not be 
drilled as planned because of the potential for creating cavities 
in the weak material be*low the disposal units. We propose to 
drill three vertical holes by auger to a depth of 150 feet (within 
consolidated tuff) at these locations, obtaining continuous core 
with sampling of core a t  the intervals specified in the pilot 
study plan, Gas samples would not be collected during drilling, 
Because t h e  soia is very dry, we expect that only volatile 
contaminants have migrated to depths greater than 150 feet; 
therefore, the proposed action would reveal the vertical extent of 
non-volatile contamination, just as we11 as the original deep 
drilling, The holes tllould be backfilled with cuttings (per LANL 
SOP) and then grouted and abandoned, 





Although it would provide the desired core samples, this plan 
would not Drovide deep instrumented wells to investisate air flow 
and VOC penetration within the basalt, 
drilling in the basalt beneath the disposal units until we have 
examined the drilling logs and the reports of borehole geophysics 
of the Ei.ve ang le  holes and the proposed three 150-foot vertical 

We propose t6  defer " 

i') 
'7 , 
I. ! 
' 1  

holes near the-disposal units 1 kill investigate alternate 1, 

possibilities fo r  drillins within the basalt. For example, we 
k.11 consider angle drilling from the canyon on the north side of 
Area L, and we will seek methods to reduce the risk of erosion in 
t h e  weak material above the basalt, During April  1994, we will 
submit a phase report presenting the geologic information, an 
analysis of options for investigation of the basalt, a 
recommendation on how best to proceed, and a proposed schedule for 
drilling in the basalt, 
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