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Figure 5 - Tool displacement downhole. Symbols are measured values and the line is a linear 
least squares fit to the data. The tool was moving downhole at a rate of 1.05 inches/day. .1 
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SINK HOLE MONUMENT 
VOLUME of FILL 

DAtE C bl Y d T aI Yd ID u c ar • at . ay 
"-Mar-94 778 778 
16-Mar-94 157 935 
01-Apr-94 19 954 '.li08 
20-Apr-94 18 970 
21-Apr-94 4 974 "; .. 1~00 
28-Apr-94 18 992 ~.~ilili,2!57 

03-May-94 18 1010 &.13180 
"-May-94 18 1028 f*:.!:2!25 
19-May-94 15 1043 r.II"1188 .. ~ .1,.,. ;:'. , 

27-May-94 18 1061 tl_12,25 
06-Jun-94 18 1079 _ll~80 
13-Jun-94 19 1098 .,2171 ." . ". " .. 
20-Jun-94 21 1119 1.IJl3!OO 
27-Jun-94 18 1137 1.111.2.67 
12-Jul-94 .17 1154 "',1*13 
20-Jul-94 19 1173 IIW,ij2i38 
25-Jul-94 18 1191 tl~4!!3.80 

12-Aug-94 18 1209 ~~:i;m, 1 iOO 
14-0ec-94 3 1212 ;:~~n~,0.02 

27-Mar-95 0 1212 :~j::~I!~ 0.00 

4.00 
3.50 
3.00 
2.50 
2.00 
1.50 
1.00 
0.50 
0.00 

1400 
1200 
1000 

800 
600 
400 
200 

Cumulative Volume 

• • 

.. 

o ~----------------------------~ 
01-Mar-94 15-Jun-94 23-Sep-94 01-Jan-95 1'-Apr-95 

Cubic Yards/Day 

• .... Drl ......... 

J\ - 1\'-
J \ (\., \ 
"~I \ T\ 

• • \ I \ 
• j j 1 

----- ---- .-
01-Mar- 26-Apr- 15-Jun- 04-Aug- 23-Sap- 12-Nov- 01-Jan- 20-Fab- l1-Apr-

94 94 94 94 94 94 95 95 95 

.1 



-i 
S 
b 
8 
'U 
:> 
~ 
Ii: 
i 
1 ;> 

'" 
J 

2.0 

1.6 

1.2 

0.8 

0.4 

0.0 

-0.4 

-0.8 

-1.2 
o 1 2 3 

1/slope : 442 if 
hlten:cpt: -I.C11 ftlday 
QmiDe : -2.46 gpn 

4 5 6 

Brine Iqjedim Rate (gpn) 

7 8 



",' 

15 

-16 

-17 

-16 

-19 

-20 

-21 
C -22 
~ 
CP -23 
C 

-24 

-25 

-26 

-27 

-28 

-29 

-30 

-5 

ISOTOPIC EVOLUTION OF BRINE IN FILL HOLES, 1987-1993 

MWL 

D 
AQUIFER ~cL"!; ~ 

1993 • _ 

-4 

1992 ,---

-3 

Delta 0-18 
-2 -1 

, I 



I' 

. -1 

-1.5 
1987 

CHANGES IN FILL HOLE ~O-18 SINCE 1987 

-2 

co -2.5 
~ • 0 
cu .. 
Q; 

-3 0 

• 
1992 • 

-3.5 1993 
• 

-4 
I 

AQUIFt=R I i 
I 9 -4.5 _ .. --_.-.. ---+-_. ---t---------t--. 

-100 400 900 1400 1900 2400 2900 

Time (Days since first sample) 
.1 

. , 



I' 

\ . 
-15 

-16 

CHANGES IN FILL HOLE 00 SINCE 1987 
-17 

• 
-18 1987 

-19 • 
0 

~ -20 • -I 
w 1988 0 

-21 . 

• 

I • 
1989 .. 

AQUIFER I 
! 

• 
-22 • • 
-23 1990 • 

1992 

-24 

-25 

. -100 400 900 1400 1900 2400 2900 . 
.1 

TIME (DAYS SINCE.FIRST SAMPLE) 



Weeks Island Sinkhole BH7a (slanthole) -. 
This hole was initiated to intersect the presumed dissolution feature at top of salt directly below the sinkhole. A ~SO 
inclination was initially desired. but a 610 (290 from vertical) was started for practical reasons involving equipment. 
The final inclination upon completion was -680 (220 from vertical). Grab samples were taken by bucket wash. 
allowing time for settling, rather than screening. Thus samples are only partly representative of in situ sediments. 

Coordinates: X: 1,849,906.S9~ Y: 414,184.70; Elevation: 89.0 msl 
Drillsite Geologists: Vogt. Neal, Ehganner 

Footage (slant) Core 1 Sample Description 
41 - 51 sand, fine to medium 

51-61 " tt tt 

61 - 131 sand, medium to coarse (coarser than above) 

131-133.5 

135 

135 -145 

145 -165 

165 -175 

175 -195 

195 -205 

205 -215 

215 -275 

275.5 

275 -280 

sand, medium-fine (finer than above) 

per 61 - 131 

no samples 

sand; finer, per 131 

clayey silt (distinctly different facies) 

sand, medium 

sand, medium, with minor wood fragments 

sand, medium, uniform. Very closely resembles 
sand in BH9 at 189ft. but is slightly grayer. (see photos) 

SALT; crystalline, 1-1.5 em grain size; general absence 
of any structural features or textural variation. although 
hint of vertical grain elongation exists occasionally. 
Core generally crumbly and not suitable for testing. 
@ 225-235 somewhat more "unconsolidated" 
@235-245 somewhat milky; from 245-255 salt crumbly. 
only 245-248 intact. From 265-275 clean, clear, salt 
@275 + 4" circulation lost and pipe fell 3-4 it. 

Salt, prior to entering dissolution void (4" piece) 
filled with sediment. Salt piece shows evidence of erosion. 

mud. sludge, sand (mixed with attapulgite drilling fluid) 

27,28 JW1e 94 

Remarks 
10 YR 6/6 (brownish yellow) 

10YR 6/4 (light yellowish brown) 

10 YR 3/4 (dark brown) 

IOYR 5/3 (brown) 

10YR 6/4 light yellowish brown) 

lOYR 512 (grayish brown) 

essentially continuous core 
Vertical Depth = 192' 
(top salt) 

Vertical Depth = 2S0' 

280 sand, medium, stained with limonite; disturbed: 10YR 5/4 (yellowish brown) 
(very small sample at bottom stuck on above drilling mud 
and sediment). This more resembles 'lormation material" 
in BH6 than bottom materialfrom BH9@J89ft) 



The directional survey on this slanthole shows the bottom to be approximately -114.5 feet horizontal distance from 
the wellbore initiation, or -9.5 feet from the sinkhole centerline. The additional extension downward added another 
5.2 ft horizontally, or approximately 4.5 ft from the sinkhole center. 

Static Water Level = + 1 ft msl, from neutron log, 30 June 94 

Rhodamine WT dye (50 lbs in 1000 gallons of brine) was introduced into this hole on July 2, 1994, at an 
approximate inflow rate of 5 galImin. This supplements the earlier introduction of 100 lbs in 2000 gallons of brine 
into BH-9 at -175 ft TVD. 

Hydrologic flow measurements were initiated on 3 Jul94 with the implantation of the Sandia 3-D directional 
flowmeter by Sanford Ballard. Sensor depth is -287 ft (slant depth), essentially within the apparent dissolution 
crevasse, determined by this hole to be at least 72-73 feet deep below the top of salt. 
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Figure 1. Schematic cross-section showing the locations of the bore holes and samples 
from Weeks Island. 
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1: BH-3185-187 
2: BH-3180-185 
3: BH-6154 
4: BH-9188 
5: F-11 
6: BH-7190 
7: BH-7254 

F------~~------~------~------~R 1:1 

Q: Quatrz (Monocryatalllne, Polycryataillne, Unduloae) 

F: Feldspar (K.Feldapar, Plaglocla .. ) 

R: Rock Fragement (Sedimentary, Metamorphlc,lgneoua, chen) 

-. 

Figure 2. Triangular QFL plot showing mineralogical compositions of sand fractions of 
samples from the Week Island according to sandstone classification of Folk (1968). Note that 
Sample 6 (BH7-254) which was recovered in the salt shows a composition between the two 
end members. Q= the sum of monocrystalline, polycrystalline, and undulose quarts; F= the 
sum of potassium and plagioclase feldspars; L= the sum of sedimentary, igneous, and 
metamorphic rock fragments. 



CONCLUSIONS 

1. The Anhydrite Sand is characterized by predominance of coarse sand grain sizes, 

t\\~h percentage of rounded grains, high amount of chert and sedimentary rock fragments. 

2. The Prairie Sand is distinguished by predominance of medium sand grain sizes, 

\, 'W percentage of well rounded grains, and high amount of feldspars. 

3. The sand from the sinkhole above the Anhydrite Sand are texturally and 

""\\\llOsitionally similar to the Prairie Sand, and therefore derived from this sand. 

4. The sand from the sinkhole within the salt shows textural and compositional 

tt\."\tUT'CS intermediate between the Anhydrite and Prairie sand and therefore derived from both 

~\"t layers. 

5. The Fill Sand is compositionally different from the Anhydrite and Prairie sands. 

\. \\mpositionally analyses indicate that the Fill Sand has not yet reached the salt. 

6. Compositional and textural analyses of the sands have been useful in characterizing 

~~'i bodies and provided information regarding geologic processes in the study area. 
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Weeks Island Sinkhole Crosswell Seismic Survey 

July 1994 
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Table 1 Permeabilities from Weeks Island Well Tests 

Permeability, Darcies 
Sandia Virogroup 

Well Drawdown Recovery Drawdown Recoverv 
Ml 63 70 
M2 58 66 56 63 
M4 53 63 61 56 
M5 57. 56 56 56 
M7" 63 
BH4 44 45 
BH5 70 46 
BH6 68 57 


