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•for 
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(Waste Isolation Pilot Plant-wlPP) 

Jerry M. Mercer 
Engineering Projects Division 
Sandia National Laboratories 

Albuquerque, MM B7185 

with a section on Geologic data by 
Richard P. Snyder 

US Geological Survey 
Denver, CO 80225 

1.0 ABSTRACT 

Drillholes H-14 and H-15 were drilled to investigate; data gaps 
in the hydrologic hole distribution at the MIPP site. One data gap 
existed on the southwestern quarter of the site (H-14) and the other 
existed on the eastern side of the site (H-15). To alleviate this 
problem, H-14 and H-15 were drilled and cored into the lower member 
of the Rustler Formation. In addition to the in-for mat ion gained on 
the Culebra Dolomite Member, the holes yielded hydraulic and/or 
strati graphic information on the Forty-niner, Magenta Dolomite, and 
Tamarisk Members of the Rustler Formation in an area where no such 
information was available. Hydraulic tests were also conducted on the 
lower part of the Dewey Lake Redbeds in H-14. 

1"hs geologic units penetrated in H-14 are surficial deposits (0- 
6.5 feet) of Holocene age, the Gatuna Formation (6.5-40 feet) of 
Pleistocene age, the Dewey Lake Redbeds (40-359 feet) and the Rustler 
Formation (359-589+ feet) of Permian age. There was no evidence of 
halite currently in place in the drilled or cored portion of the 
Rustler Formation (17 feet into the unnamed lower member). 

The geologic units penetrated in H-15 are surficial deposits (0- 
18 feet) of Holocene age, the Gatuna Formation (18-42 feet) of 
Pleistocene age the Triassic Dockum Group (42-168 feet), the'Dewey 
Lake Redbeds (168-692 feet) and the Rustler Formation (692-900+ feet) 
of Permian age. There was no evidence of halite currently in place 
in the drilled or cored portion of the Rustler Formation (17 feet 
into the unnamed lower member). 

A suite of geophysical logs was run on the drillholes and was 
used to identify different lithologies and aided in the 
interpretation of the hydraulic tests. 

i-ii 
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Figure 3.1 Index map showing location of drillhole H-14 
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suite of geophysi cat .logs was run, arid includes 1) a gamma 
a neutron log, and 3) a gamma-gamma density 1og„ those lags 

A 

.1. og , 2) 
are used different 1ithaiogies, and especially to 
differentiate between anhydr-i te and gypsum. Figure 3.2 shows these 
1 o g s a 1 (::) n g w i t 11 I h e .1. i t h o 1 o g i c. col u m r-i a s i n I. e r p r e t e d f i" o t n c u 11.i r-i g •s., 
c o r" e s, a n d g e o p l-i y s i c a 1 1 o g s. 

to i dent 'i. f y 

All measurements related to the drill site are in E::nglish units. 
If metric units 
be used;; 

are desi red, the •following conversion factors should 

MyA.t iP l.v.......!=JlQ.l.i.E!l_..u.[ll..t. By 
mi 1e Cmi) 1.6093 
foot (ft) 0.3048 
inch (in) 25.4 

3.4 Lithology and stratigraphy 

I.o.....a.!::J'.^a.:i-.r|..--m.e^.r.l-.c....-y.D.i.:L 

ki 1 Qmeter ' km' 
met er (iii) 
mi 11i meter (mm) 

Drillhole 1-1-14 was spudded in pad—-fill material and in loose 
sand of Holocei-ie age to a depth of 6.5 ft.,, The hole penetrated 33 ,.5 
f1 o f t h e P 1 e i s t o c:: e n e G a t. u n a F o r m a t. :i. o n ; a -(: i n e - to m e d i u m - g r a i n e d 

, 

poorly sorted, pale-red to pi nki sh'-gray sandstone that becomes 
c:: c:) n g 1 o n i e r a t i c: d o w n w a r" d 

. 

Directly underlying the Gatuna at the drill site is 
appi o;-; i mate], y 320 ft o+ the Dewey Lake Redbeds, the uppermost rocks 
of Late Permian age in the area. The redbeds are composed o+ 
interbedded dark-reddish-brawn and moderate-'reddi sh-orange si itstones 
arid clay stones, and a -few thin beds of sandstone. Drill ci.ttt.ings 
indicate f i broua-gypsum veins occur •(•rom about 220 -ft (180 -ft below 
the top of the redbeds) to the base of the formation (359.5 ft, from 
d r' i ]. 1 c:: 1.111 i n g s) . 

The Rustler Formation, also of l.-ate Permian age, underlies the 
Dewey Lake Redbeds and consists of five members. In descending 
order, they are; the Forty— ni ner Member, the Magenta Doloim.te Hefiiher ,, 

the Tamarisk Member, the Culehra Dolomite Member, and an unnamed 
lower member. Drillhole H--14 penetrated the Rustler at 359.5 ft 
below GL (ground level) based on inspection of drill cuttings , and 
bottomed at 589 ft below GL.. in the unnamed m ember also based on drill 
cuttings. 

The Forty-'n i i"ier Member generally consi st's of two anhydrite or" 

gypsum beds, or combinations of these, separated by a claystone unit,, 
Interpreting the lithology using core, cuttings, and geophysical 
logs, the Forty-niner consists of the following rock types in 
descending order; 13 ft of anhydrite, 6 ft of gypsum, 4 ft of 
anhydrite, :I. 0 f t o f g y p s u m 

, 
:I. 3.5 ft of i n t e r h e d d e d c 1 a y s t o n e a n d 

siltstone, 8 ft of anhydrite, and B ft of gypsum. 
The Magenta Dolomite Member, 25 ,,6 ft thick,, is laminated to very 

thinly beddcid and crossbedded, very fine '1.0 f i ne-'gi" ai ned, and 
contains a few thin beds of gypsum. Laminations in the lower few 
feet are very wavy. 



'I" hi e T a m a r i '5 k M e (n b e r i s 1 i t 1 •i o 1 c.) g i c a 11 y s i en i 1 a r t o t h e F' o r t y ~ rn n e r 

Member, and consists of two calcium sulfate units separated by a 

•f i ne-grai ned C.I. asti c unit. Again, using a combination of core, 
c:utt:i. nys, and geophysical logs, the lithology a-f- the Tarnarisk Member 
is interpreted to coi-isi st of the followinqs 28 ft of gypeii ferous 
anhydrite, 5 ft of anhydrite, 21 ft of gypsum, 28 ft of silt-stone? and 
clay stone, 8 ft. of anhydrite, and 7 ft. of gypsum,, 

'T' h e C». 11 e b r a D o 1. o m i t e M R m b e r' t h i c k n e'; s is e a t. i m a t. e d t. o b e a b o u t 

27 ft. Poor core recovery and the inability of the geophysical 
logqing tool's to go deeper than 568 ft made it. necessary to estimate 
the thickne'-iiEi. In Drillhole P--1 , less than 100 ft from H-14, 
geophysical logs indicated a thickness of 27 ft for the Culebra 
r'lecubcr (Jones,, 1.978). The Culebra Member is a mi crocrystal 1 i ne, 
dense, massive bedded, pal o--yel 1 owi sh-hrown dolomite,. Numerous vugs 
and fractures in the unit cause poor core? recovery, the Culebra in 
H-14 lies at depths from 544.9 to about. 572 ft. No samples were 
collected from 572 to 574 ft. 

Cuttings collected from 574 to 589 ft indicate that. the upper 
part of the unnamed lower member in the bottom 15 ft. of H-14 
probably consists of anhydrite, gypsum, and claystone. Neither 
cuttings nor core indicate that there is any halite present in the 
Rustler Formation down to total depth of the hole. 
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Tab 1 e 3.1. - -Ab r: i doed h i st pry af__ .IPrJ .1.1h o1 e .d" 1- 1 

LOCATION; sec. 29, T. 22 S., R. 31 E. 
372.2 -ft from south line (FSL.) 
562.4 ft from west line; <FWL) 

ALTITUDE; (LAND SURFACE); 3345.6 feet <MSL). Datum -for depth 
fnea sur emen t s in drilling a n d 1 a c:i g :i. i "i q 

operations. 

COKE DESCRIPTION BYs R. P. Snyder, U. S. Geological Survey; 
J. W. Mercer, Sandia National Laboratories. 

DRILLING CONTRACTORS Pennsylvania Drilling Co. 

DRILLING RECORD; Angered 12-1//4 in. hole to 39 ft, :39 ft of 8"5/a 
in. OD surface pipe set September 25, 1986. 
Drilled and cored hole to 589 ft, Se^ptember 26 to 
October 21, 1986. 
Hole cased with 5-1/2 in. OD casing to 532 -ft. 
Open hole 4-3/4 in. from 532 to 589 ft. 

Core 
no. 

1 

2 

3 

4 

5 

6 

7 

Q 

Depth 1 

f r om 

422.0 - 

432.0 - 

441.2 - 

535.5 - 

540.7 - 

550.7 - 

560.7 - 

567.7 - 

interval 
to 

- 432.0 
-441.2 
- 451.2 
- 540.7 
- 550.7 
- 560.7 
- 567.7 
- 574.0 

core 

10. 
9. 

10. 
5. 

10. 
10. 
7. 
6. 

Inte 
d 
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2 

(:> 
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3 

rval 
recov 

10,, 

9. 
10. 
5. 
8. 
4. 
0, 
1. 

ered 
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2 

0 

2 

.i:'.. 
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4 

7 

Per (•.:£? 

re? cove 

:I. 00. 
100. 
:i. 00. 
100, 

92,, 
47,, 
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27. 

nt 
red 

C) 

0 

i 

i 

» 

) 

/ 

f i 



—
 

~ 

"n
 

^ 
0 

—
—

! 
!~

: 
' 

' 
^

.:
 

;—
—

—
 

:—
—

—
 

C
L

 
J^

 
^ 

iT
i 

;.1
; 

u
: 

-<
-:

 

"^
 

c.
. 

c 
~ 

^
• 

•"
- 

—
• 

n
 

-^
 

0 

—
• 

'~
. 

n
 

rr
. 

•—
• 

;!
' 

C
L 

;"
- 

1=
 

*D
 

;—
 

-^
 

rr
 

'-
" 

^ 

—
- 

» 

i—
 

^
- 

0 "*
[ 

C
L

 

—
. 

t—
 

—
= 

•c
1 -i
 • 

;-
-"

 

•-
=

 "T
" 

r^
 

•—
• 

n
 

rr
; 5 rr
; ir
- 

a
' 

~ •—
• 

^ 

i 

- -5
' 

^ 
"a

 
&

i 

:L
; 

; 
: 

^ 
iT

i 

~
, 

~ 

't
 

rD
 

n
^ 

'—
' 

ix
; 

y,
 

cs
 

~ 

C
D

 
—

' 
r;

 
'T

 
^ 

^ 
3 

E
J 

U
'! 

" 
-<

 
b

",
 

£ 
•-

••
 

-'
- 

:-
'-

 
F

D
 

'-
 

fD
 

&
. 

1:
 

0 
^ 

Q
- 

;=
n

-3
:-

T
i-

-<
=

3
n

f3
 

rs
 

r'
c

s
.&

c
n

s
 

E
..

r3
 

-D
 

^
—

 
3

'0
~

t"
t^

—
 

3 

^
Q

- 
0 

s.
' 

?
s 

D
.' 

•l
i 

'"
'' 

'3
.' 

o
 

"n
 

rs
 

iX
! 

IT
. 

= 
c"

 
-'

. 
^ 

•<
 

T
I 

7-
 

n
 

c 
"o

 

^
-'

-•
i-

i-
^

O
fS

T
-'

-'
-O

 
—

 

Q
- 

&
 

in
 

u
. 

3 
^ 

i.f
i 

3 
Q

 
u

'i 
;n

 
?

- 
—

 

3 
3 

' 

&
 

n
 

i-
- 

' 

—
 

•3
 

0 
3 

S
i 

iT
! 

r+
 

.-
 

.-
• 

0 
o

 
3 

o
 

?
?

 
—

 
a 

•-
• 

in
 

s/
i 

£ 
—

 
rs

 
—

 
-T

 
-•

 
cr

 
a 

?•
...

 
n

; 
o

 
3 

o
 

o
 

n
s 

3 
"^

 
3 

0"
 

5 
3 

3 
a 

i-
'-

 
'r

; 
^

- 
?

[!
 

tn
 

3 
r-

 
-t

 
,-

'•
5

 
m

 
it

 
re

 
c"

 
5 

iT
. 

T
 

3:
 

3
: 

"'
 

n
?

 
i'5

 
re

 

''5
 

5 
c

r 
c

r 
rs

 
!T

. 
-T

 
-r

; 

u
i 

L
n

 
-&

 
-&

. 
;.

.-
- 

^ 

-3
 

^ 
5 

h
; 

5 
<

! 
5 

a-
 

o
 

..
.;

 
^0

 
0 

A
 

F
r;

 
^ 

0 
In

 
0 

'{
."

• 
en

 
'-

n
 

-i
^

 
-s

a 
i-

n
 

'-
.i

 
23

 
'-

.i
 

-a
 

4
- 

'•
.;

 
C

Q
 

^ 
-?

s 

•-
0 

'.•
•j

 
^ 

iX
! 

'•
J 

•'
0 

'C
 

0 
0

' 

-T
..

.'
:a

5
3

a
: 

E
 

e 

•C
 

0 
->

 
C

' 
^

i 
C

' 
Lj

i 
+ 

^0
 

0 ;—
 

c 
1 

•-
••

 
:-

;-
 

'' 
c

' 
1 

n
3 

1 
-r

; 

i'"
""

 
—

; 

:'
 

i 
—

 

1^
 

= 

iT
i 

-i
- 

liT
; 

f3
 

1,
-r

 
- 

' 
':

'' 

\ 
y-

' i—
^ 

—
. 

S
.!

 

'-
T

 

—
- 

n
 

L
-'-

i 
« ^ « 

; ! 

'•
j:

- 
—

- 
"^

 

3.
' 

-f
- 

'-1
- 

j^
i 

-^
 

•:
!.

 

••
-•

 ; 

^
--

 
n

 in
 

j;
 

3 &
' 

•^
 

< Q
 

-i
..

 

^ r-
'-

 
—

—
 

I—
—

 

^
• 

j—
i 

rn
 

^
~

 
i 

,—
L

 

J^
; 



Tab 1 e 3. 3. --LithQlQgir:: J og -for Dri1Ihple H--14 

r.Co.l.or desi gnati ons from Rock-Col ar- Chart (Goddard, and others, 
1.948); no recovery designates intervals where rio sample was 
recovered dur i ng car i ng operat i ons :.l „ 

..;l..tJ:la.l..o.(3^.l..c.......d6?scrl,|;^.tlQn. 

Rsp fe.b J- n tor va 1 
................ ̂ ..^.^..................... 

No de'.iicri pti on „ angered material, .i ndi cates drill. 
pad material arid loose sand to 6,, 5 -ft!! projection 
•from Drillhole P-l used for placing base o-f 

6ati..<na Formation at 40 -ft .......„....„..„,......., 0. 0 40- 0 

CUTTINGS FROM 40.0 TO 422.0 FT 

Silt&tone and mudstone, dark-'-reddi sh-brown (10R 
3/4) 5 siltstono rai-iges •from 30 to 70 percent, 
cl aysstone- from 70 to 30 percent, ni'.i.nor affioiAnt 
o f 1 i. <.) h t - o 1 i v e •••- g r a y (H Y 5 / 2) 's i 11 s t o i "i (•:•;; q r e e n i s h - 

gray (:I.OY 4/2) reduction spots, I.-" to 3--rrim in 
diameter begin at appro;-; i mafce'i y 100 -ft;; 
••:> c c: a s i o n a 1 -f r- a g m e n t s o -f g r e (? n i s h •- g r" a y (10 Y 4 / 2) 
si 1 tstone? ranging -from 0,,5 to 1. percent of cuttings 
bfsgin at appro;-; i matel y 150 -ft; trace to 1.0 per¬ 
cent f i br on':;-gyp sum crystals from 220 -ft down¬ 
ward, increasing to 1 to 2 percent between 
260-270 -ft;; "i percent gray! sh--" orange--•pi i-ik 
(SYR 7/2), fine c.irained siltstone •from 241 to 
245 f t 

„...„„.........„..„......„„„.„.-.,....,........ 40. 0 -•• 359. 5 

Siltstone and cl aystone, similar to unit above?; 
very light gray (N8) anhydrite? and gyps;, urn; 
g e o p h y s i c a 1 1 o g s a n d c LI 11 i n g s i n d i c: a t e t op o •f 

the Forty-niner Member of the Ruatler 
Format! on :i. B at 359, 5 -ft ..„..,...„„„„.„.„„.,.„...„.. 359. 5 ••••• 392. 5 

C lay s t o n e a 11 d s i 11; <•;> t one, d a r" k -•• i- e d d i s l-i - b r a w n 

(10R 3/4) to very du'shy red (10R 2/2 )„.„„„.,.......„ 392.5 - 406,. 0 

Anhydrite and qypsum, very light gray (M8) ............ 406.0 - 422.0 

CORE FRIJM 422 ,,0 TO 45:1. „ 
2 FT 

Bypsum, dark-gray (N3) to rnedi urn-gray (M;-)) 

cry'i.tals as large as 1 dim; horizontal veins? o-f 

recrysta.1. 1 i z ed c'lypsum 1. mm thick; basa.1 
contact shai" p and hori ^ontal .„..»„......»„„......... 422. 0 ••••• 422. 4 



Do.1. ofru to , 
1 i cjht-'ol :i. vK-yray (BY 6/1.), very -fine 

grained, very t1") i n 1 y bedded, 1 aini nati ons of 
dark-gray (M3) gypsum; unit grades downward 
•I- Q anhydrite si fin 1 ar to unit -from 422.0 to 
422.4 f 

t..„..„.„,.„.....„..„.....„.„......... 
Gypsum, similar to unit from 422.0 to 422.4 ft, 

horizontal f ibrous-gyps urn veins as thick a'5 
3 mm,, „„.„.„„„„........,......„...,..,........ 

422.4 ••••• 423.2 

423.2 - 423.8 

Dolomite, pal e'-yel 1 owi sh-hr-own (10YR 6/2) and 
'.I. i g lit - b r o w n i % h - g r a y < 5 Y R 4 / 1 ) 

, 
1 a m i n a t e d t o 

••/ e r y t h i r-i I y b B d d e d 
, 

a m a 1 1 '•;> e t K o f c r o s s •-- 

bedding, bedding horizontal to sub-horizontal? 
unit contains I.-- to ^-cfim-di ametepr vugsi filled 
w i t h r e c r y s t a 1 1 i 2 e d g y p s u ni f r o m 4 2 6 

„ 
9 t o 

427.5 ft, several horizontal f i hrousi-gypsuffi 
veins 0.5-- to 4-mnr-thi ck •from 427.7 to 428.7 
ft; rock bra ken and contains gypsum crystals 
as large as 1 cm at 426.9 •ft; basal contact 
horizontal and grades into unit below. .,..«„».. 

By pa urn, similar to unit •from 422.0 to 422.4 -ft, 

Dolomite, similar- to unit •from 423.8 to 428.9 
ft;; some thin beds o-(- dolomite contain gypsum 
c r" yBta 1s as .1 arqe as 1 

mm.......„..„.«„......, 

423.8 •••• 428.8 

428.8 -• 429.0 

429.0 •• 430.7 
D o 1 a m i 1. e 

, 
o 1 i v e ••••• g r a y (5 Y 4 / 1) , 

1 a m i n a t e d t o 

very thinly bedded , ssi 1 ty .................. 430.7 - 432.5 

Dolomite, similar to unit from 423,,S to 428.8 
ft;; clayey layer 0.1 ft thick at 441.1 ft; 
thin (O.^i to :1. mm) horizontal, f i brous—gypsucfi 
veins spaced 4 mm to 2 cin apart frofn 438.7 to 
443., 0 •(•+;., veins increase in number and 
thickness (3 mm) from 443.0 to 446.1 ft, 
v e i r -i i r i g p a r a 1 1 e .1. t o b e d d i n g ;; 1 a m i n a t ions wavy 
from 444,, 

w to 44-7.1 ft; 1 ami nat i ons in 1 ower 
0.4 ft dip 20 degrees;;;; broken, laminated 
dolomite reheated with clayey matri;-; at 446.2 
f 'I., b a s a 1 c o n t. a c t g r" a d a t i o n a 1 w i t h u r"i i t 

below.„„..„„....„.„.„......„...„....„.„.....„. 
1 n t e r b &:• d d (-? d g y p s u m a n d d o I o m i t e 

, 
c o I o r s s i m i I a r 

to uni ts above„ ...„.„..„...„„„..„.„„......„.. 
Bypsum, 1 i ght-ol •i. ve-gray (5Y 6/1), some 

crystals affi large as 3 mm;; dark-gray (N3.) 

clots of gypsum crystals as large as 4 mm 

d.i ssecni nated throughout unit. ..,..„. i. ....... 

10 

432.'-i •-• 447.5 

447.^ -• 448.0 



CUTTINC3S FROM 451.2 TO 535.5 FT 

Anhydr i to and gypsum, pal e"-yel 1 owi sh-brown 
(10YR 6/2) and light-brownish-gray (SYR 4/1) 
mi crocrystal 1 i ne; mi nor , cl ear , -f i brous- 
gypsum increases downward................... 

CORE FROM 535.5 TO 574.0 FT 

Anhydrite and gypsum, medi mrr-dar It-gray (N4), 
modi urn-gray <N5) , and browni sh-gray (5YR 4/1), 
crystalline? to mi crocrystal 1 ine, crystals 
as large as 1 mm? thinly bedded to massive?; 
thin, black (N1) carbonaceous laminations 
at various intervals!; secondary gyp an in 

crystals -from 535. '•f to 536.2 -ft; lower 1.6 
•ft contains numerous 2- to 8-mm-thick, black 
(N1) and clear gypsum bands; basal contact 
sharp and horizontal........... n ....... n 

....... 
Anhydrite, grayish-black (N2) and black (N1), 

crystalline, crystals as large as 2 mm, 

laminated to very thinly bedded, some 
laminations wavy; gypst-tm-"he<aled fracture at 
543.5 •ft dipping 80 degrees!; secondary gypsum 
crystals, 1- to 2-mm-long along sharp, nearly 
horizontal basal contact...................... 

Silty dolomite, pale-yellowish-brown (:I.OYR 6/2) 
and light-olive-gray <5Y 6/1), thinly bedded 
to laminated; upper 0.1 ft grayish-black (N2); 
uppermost 0.3 •ft -fissile and carbonaceous, 
numerous vugs and gypsum-'f i 11 ed vugs; clot 
o-f gypsum crystals, 1 cm in diameter at 
545. 7 

ft......................n.....„.,...„... 
No recovery, 

Dolomite, pal e--yel 1 owl sh-brown (10YR 6/2) and pale- 
brown (5YR 5/2), massive; numerous vugs less 
than 1 mm in diameter, clot o-f recrystal1ized 
gypsum, 1- to 2-ciii in diameter at 548.2 ft; 
minor laminations in lower 0.6 -ft o-f unit...,...., 

Dolomite, pal e--y el 1 owi sh-brown (10YR 6/2), 
microcrystal1ine, dense, massive bedding; 
zones of vugs at. 0.5---ft intervals; dark- 
yell owi sh-brown (10YR 4/2) clay laminations 
at 553., 3 and 553.4 -ft!; clayey interval -fi'-oifi 

554.3 to 554.5 •f 

t........................... 

11 



No re?c every. „„.„„„„..„„.....«„.........,.......„...„«. 555,. 4 -• 560, 7 

Dolomite, similar to unit 550.7 to 555.4 
•(: t 

.„„..„...„..,..„„.„.....„.„.. 
n 

„...„.„...„.....„.„« 560. '/' ••••• 561. 1 

No f ecovery .„.,....„.„..... 
n ................... n ... n ,.» 56.1. . 

:l - 56 / 
. 

"7 

D (••>1 o n-i i. t e ,, si 1 rn i 1 a i'- •t:. o i r"i t e r v a 1 -(: r o m 5 5 0. 7 t o 

555 ,,4 ft; lower 1.2 feet recovered •from outer 
core barr el and may not be? siequenti a'l ..„....„.,„.... 567. 7 - 569,, 4 

No recovery ........................................... 56'-/. 4 - 574 . 
0 

CUT I INGS FROM 574.0 TO 589.0 

A n I-1 y d r i t e a n d g y p s; u m, a i (n i 1 a i- t o u n i t f r- o in 

451.2 to 535.5 ft, minor dark'-r e-ddi sh-- brown 
(.1.0R 3/4) claystone da creases from 579.0 to 
587.0 f t 

.„.„„„..„„.„„.«....„„....„,......-„.„„....... 574. 0 •• 589 „ 
0 

I.at.al.,.,..D ej3th 
., .....5S9,, 0, f..t 

12 
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4. 0 GEQLQGIC..,.DESCFyPT.igN,.OF,,.DRILLh!OLE 

By 

R. P. Snyder 
<U. S. Geological Survey) 

4.1 Abstract. 

Drillhole H-15, located about 1.0 mile east of the center of the 
MIPP (Waste? Isolation Pilot Plant) site in southeastern Mew Ne;;ico, 
penetrated a typical strati graphic section -for this area,, Mo halite 
was observed in the Rustler Formation in the core and cuttings, nor 
was any indicated from interpretation of the geophysical logs,, The 
Culebra Dolomite Member of the Rustler Formation, overlying the lower 
unnamed member, was not fractured to any great e?;-;tent. This suggests 
that there may be halite in the upper part of the lower unnamed 
member, possibly only a short distance below the 900-ft total depth 
of the drill hole. 

4.2 Introduction 

Drillhole H-15 is one of a series of exploratory holes to he 
used to study the hydrology at and near the wIF'P (Waste Isolation 
Pilot Plant) site. Continuous cores were taken through the Magenta 
and Culebra Dolomite Members of the Rustler Formation (Upper P'ermian) 
and across the upper and lower contacts to aid in the interpretation 
of the hydrologic data. 

The drilling was under the direction of Sandia National 
Laboratories (SNL) on behalf of the wIPP Project Office of the U,, S,. 

Department of Energy (DOE). Logging of the cuttings and core was 
done at the site by the3 U. S. Geological Survey (USGS) personnel. 

4.3 Description of Drillhole 1-1-1.5 

Drillhole H-15 is located in eastern Eddy County, New Meiiico, in 
the NE 1/4 sec. 28, T. 22 S., R. 31 E. (fig. 4.1). The drilling and 
coring were done during October and November 1986, to a depth of 900 
ft, measured from a surface elevation of 3480.2 ft above MSt... (mean 
sea level). An abridged hole history is given in table 4.1, and the 
stratigraphic summary of the hole in table 4»2. Cuttings and core 
were examined at the drill site, and a detailed lithologic log is 
given in table 4.3. 

Two intervals of the hole were cored, from 744.0 to 774.2 ft and 
from 855.0 to 890.8 ft. The? upper 40 ft of the hole was auyered; 
from 40 to 744.0 ft, 774.2 to 855.0 ft, and 890.8 to 900 ,.0 ft, a roch: 
bit was used and cuttings were collected, generally at. 10-ft 
i ntervals. 

A suite of geophysical logs was run, and includes 1) a gamma 

log, 2) a neutron log, and 3) a gamma-gamma density log. These? logs 
are used to identify different lithologies, and especially to 
differeanti ate between anhydrite and gypsum. Figure 4.2 shows these 
logs along with the lithologic column as interpreted from cuttings, 
cores, and geophysical logs. 
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[^ure 4.1 Index map showing location of drillhole H-15 
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i"il 1 measurements related to the drill site are in E';nglish units. 
If metric units are desired, the? following conversion factors should 
be used; 

M.".l.,t.i..|3.1y.,. .^BHiA.^.IXJAD.l.t- @,y. 
"I" 

g gb t,ai n met r i c unit 
mile (m.i. ) 1.6093 kilometer (km) 
•foot (ft) 0.3048 meter (m> 
i rich (in) 25.4 mi 11 i meter < mm) 

4. 4 1.... i. t h o 1 o g y a n'd s t r a t :i. g r a p h y 

Drillhole 1-1-:1.5 was spudded in pad'-fill material and in loose 
sand of Holocene ago to a depth of 3 ft. The hole then penetrated 7 

ft of very light gray caliche, the informal Mescalero caliche (middle 
Pleistocene) of Bachman (1.976). From 10 to 42 ft lies the 
Pleistocene Oatuna Formation, a fine- to medium-grained, poorly 
sorted, pale-red to pinkish-gray sandstone that becomes conglomeratic 
downward. 

Uncoriforniably underlying the Ratuna is appro; i matel y 126 ft (42 
to 168 ft) of the Dockum Group, undifferentiated, of La ft3 Triassic 
age. The Dockum Group rocks are micaceous, fine- to coarse-grained 
sandstone and corigl operate?. 

Froin 168 to 691.5 ft (523.5 ft thick) is the uppermost Late 
Permian formation, the Dewey Lake Redbeds, consisting of in tor bedded 
d a rk - r- ed d i sh -• b r- awn an d mod er a t e-reddish - or a n g e s i11 s t on e? and 
claystone, along with a few thin sandstone layers. The redbods are 
character!2ed by numerous greenish-gray alteration spots and zones. 
There are numerous, variously oriented fractures, and veins filled by 
fibrous-gypsum beginning at 250 ft (82 ft below top of formation) and 
continuing to the base of the Dewey Lake.. 

The? Rustler Formation, also of Late Permian age;?, under lies the 
Dewey Lake Redbeds and consists of five members. In descending 
order they ares the Forty-niner Member, the Magenta Dolomite Member, 
the Tamarisk Member, the Culebra Dolomite Member, and an unnamed 
lower member., Drillhole H--15 penetrated the Rustler at 691.5 ft 
below GL (ground level), based on inspection of drill cuttings and 
bottomed at 900 ft below (3L in the unnamed member also based on drill 
<::: u 11 i n g 5;. 

The Forty ••••n:i. nor Member generally consists of two anhydrite or 
gypsum beds, or combinations of these, separated by a claystone unit. 
Interpreting the lithology using core, cuttings, and geophysical 
10(3%, the' Forty-ni ne-'r consists of the following rock types in 
descending order;; 1Q ft of anhydrite, 14 ft of gypsum, 10 ft of 
i nter bedded siltatorit? and claystone, 3 ft of gypsum, 6 ft of 
anhydrite, and 5 ft of gypsum. 

The Magenta Dolomite Member, 2 4 ,,6 ft thick, is. laminated to very 
thinly bedded and c.rassheddod ,j very fine to fine grained,, and 
contains a few thin beds of gypsum. There is evidence of soft-¬ 
sediment deformation in the lowest foot, and I aininati ons are very 
wavy in the lower few feet. 

Meophysi cat logqinq did not e>!tend bc?l ow about 805 ft, not deep 
enough to log the entire Tamari sk Member. Logs from drillhole F'-2 
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(Jones, 1978), less than 100 ft from H-15, were used to reconstruct 
the probable lithologies and depths and thicknesses of the Tamari til.:: 

Member in drillhole H-15. The Tamarisk consists (descending) of 11 

ft. of gypsiferous anhydrite, 10 ft of anhydrite, 22 ft of gypsi f emus 
anhydrite, 22 ft of gypsum, 11 ft of siltstone and claystone, 9.5 ft 
of gypeum for a total of .about 85.5 ft. 

The Culebra Dolomite Member, from 858.5 to 885.3 ft (26.8 ft 
thick), is a light-gray and pale-yellowish-brown, microcrystal1ine,• 
laminated to massive bedded dolomite. Numerous vugs ranging from 
less than I mm to less than 10 mm are disseminated throughout the 
member. The upper 0.5 ft of the member is dusky-yesi 1 owi sh-'hrown, 
carbonaceous claystone. 

Only 7.8 ft of the unnamed lower member was cored (883. 0--890. 8 

ft). The rock consists of 2.3 ft of laminated, plastic, calcriujfi- 
sulfate-cemented, black claystone, 1.3 ft of grayish-red silty 
claystone, 2»4 ft of grayish-red gypsum, and 1.8 ft of dark-reddish" 
brown clays-tone to a total cored depth of 890,8 ft. From this depth 
to 900 ft, total depth of the hole, geophysical logs from Drillhole 
P-2 (Jones, 1978) indicate about 3 ft of claystone and 6 ft of 
gypsum. 
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Tabi a 4« 1.. ••"••!^rJ.dcied.,hl.stor.^,,Q.i....Dr_,3_.3.1t^ 

LOCATION; sec. 28, T. 22 S. , R. 31 E. 
68.6 •ft from north line (FML) 

.174.5 •ft from east line (FED 

ALTITUDE; LS (Land Sur+ac-.e) ; 3480.2 -feet (MSL). Datum -for depth 
measurements; in drill:i.ng and lijqcpnq 
operati on!;;. 

CORE DESCRIBED BY; R. P. Snyder, U. S. Geological Survey 
J, M. Mercer, Sandia National I.. aboratori e?s,, 

DRILLING CONTRACTOR; Pe?nn<syl vani a Drilling Company 

DRII...LIMG RECORD; Angered :1.2--1 //4-i n. hole and set r^? ft o-t- 8-5/B 
in. OD surface pipe September- 29, 1996,, 
Commenced drilling 7 •-7/8 in. hole October 24,, 
1986. 
Cased hole to 853 -ft with 5--1/2 in. OD casing. 
Reached total depth o-f 900 ft on Novembe?r 14,, 
1986. 
Open hole 4-3/4 in. -from 853 to 900 ft. 

Core 
no. 

.1. 

2 

3 

4 

5 

6 

7 

Dept 
•fro 

744. 
754. 
764,, 
855. 
865,, 
875. 
880. 

h :t: r 

1() 

0 ••- 

.»:.'. '" 

;,•' - 

(i .... 

< ! — 

0 -•• 

8 - 

it.e?rv 
\-.c 

754 „ 

764,, 
774. 
865. 
875. 
880,. 
890. 

al 

-"^ 

2 
'';•' 

(::) 

(:) 

8 

8 

core; 

10. 
10 „ 

10. 
10. 
10. 
5. 

10,, 

Int 
d 1- 

'".'' 
.1'.'.. 

0 

0 

0 

0 

8 

(.:) 

erval Percent 
r" e c o v e r' e d r e c c:) -/ c? i" e d 

10. 2 .1.00,, 0 

.1. 0 
„ 

(:» 1' 
10 „ 

0 11 

9 ,,5 9S-..0 

9.9 99,,0 
5 

„ 
9 1 01 . 

7 

9 .,5 95.0 

)0. 0 

)'.). 0 
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? b :1. e 4 
„ 2.. -•- Sir dtigraE;»^^i,.c_summa.rY....qf...Dj^illh.o 

Rock unit 
y.6!-:?.^.!'.?-.... j.O-t-.13 C.y'Fl.-l.. 

i n ie el- 

Li i A a l". e r n a r- y d e p o s i t s 

Pad ••••<• :i. 1 1 and Hoi DC (::? no ^and 

F' 1 R :i. s t a c: e 11 e r" o c: 1< '5 

Bat una For- mat i on 

I.) p p e r" T r i a s s i c. R o c. k <;;> 

D rj c: k i..i n i B r o \.x p , 
u n d i -f f e r e n t i a t £•;• d 

I.) 1:1 p e r P R r- rn i s. n R o c: I-:: •s 

Dowey Lake Redheds 

R t..i a t :I. e r" F o r fd a t .i o n 

F c:) r" (•. y — n :i. r-i (•? r Mem b R r 

M a g (-? n t a I:) o 1 a m i t e M e m b e; r 

Tadiar 1 sk Member 

C; 1.1 :I. 0 b r" a Dalami t e M e m la e r- 

(.Anna (Tied lower m ember 

0. 0- 1 0. 0 

10.0-- 42.0 

42.0-168.0 

168.0-692.0 
A 92.0-900.0+ 

692.0-748.0 

748.0-773.0 

773.0-858.5 

858.^-885.3 

885.3-900.0+ 

Depths froni core :I. oq, augmented by geophysical logKi 
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Tab 1 £•:•' 4 
„ 3. --L^ .;tJni.ol_o(31.i.(^_5iA(T!.[Tiar y, ....oj^:..,...KLj...l.l.!l^.l.e.....y::::1.5. 

1::C a:l. or designations -from Rack-'Color Chart, Goddard, and others, 
(1948). Mo recovery i i-id:i cates no sample was recovered during coring 
operati onsJ„ 

IQ.^.E.tJi...... rl.Q^.^rya 1. 

L.l,.'^.^lfi]L.oc^.l..c....-dJS.scr.l .fi.t.i..on 
(•(: eet') 

Pad f i 11 and sand „.„.„......,,„.„,...„,..„„».,. 
Cat. 1 che;, very 

'1 i ght gray (N6) „.„....„.»..„.,,...„....„„ 
3 -• 10 

CUTTINGS FROM 40.0 TO 744.0 FT 

Sandstone, dark-reddi sh -brown <:I.OF< 3/4) , 

coarse--oral ned , mi caceous; minor grayish-- 
q r a:; f? n (10 (3 Y 4 / 2) s a n cj s t o n e i n c r e a s i n g i n 

1 ower 1.0 •ft ,.......-..„.,».«.,.....„.......,„.„....„ .1.0 ••••• 80 

Si 1 +•. stone and 'sandstone, dark-reddi sh-brown 
( J. 0 f'; 3 / 4) , fii .i. n o r g r- a y i <--i h - g r e? e n (10 (3 4 / 2) 
isandstone and si 11 •5 tone-? i ncreasi nci to 5 to 10 

percent •fro«i .1.00 toll.0 ft; no sandstone in J.ower 
10 f 

t............................................... 
BO - 1.20 

C 1 a y s t o n e a n d m i n o r s i 11 s t o n e? a n d s a n d s t o n e 

(10R 3/4; 1 to 5 percent grayi sh-qr-een (1.0(3 4/2) 
c i ay rat-one;,, '=-:i. ItstonK, and sandstone, n . . . . . . . . . „ . . „ . ,. 1.20 - 140 

I; 1 a y s t o n e an d B i 11 s t o n e 
, da r't:: -- r e d d i s h ••- h r own ( :1.0 R 

3/4);; trace to S percent grayi sh-greeTi (l.OG 3/4) 
c::l aystone? (reduction sones and spot's) .„„.....„....„„ 140 -• 250 

C 1 a y ';•; t o n e an d s i 11 s t o n e 
, 

s i. ir\ i 1 a r" t o i..i n i t a b o v e 
, 

5 to 1.0 percent 1 i ght-ol i ve-gray (5Y 6/1), i i no- 
q rained sandstone; minor fibrous gyps>i.im. ...,.„.„.,„„ 

2'.:•i0 - 260 

Claystone and si 1 tstoi-iE-,, sired lar to uriit •(•rom 
1.40 to 250 •ft, better cemented than above 
uri:i t%., ...,„..„......«„„.„...„....„..«.„......,„..„.,. 260 -• 310 

C.I. eAy stone? and si .1. t stone, similar to i.tnit •from 
140 to 250 •ft; minor -fibrous gypsum and white 
(N9) yypsum, :1. to 5 percent, i ncreasi rig to 5 to 
1 0 p e r c B n t i r i 1 o w e r 3 0 •f -I".; 1 i g h t - o live-gray (5 Y 

6/1.), fine-grained sandstone •from 460 to 470 •f t.n... 31.0 - 590 
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Claystone and silts-tone, similar to unit above 
except for near 3. y total lack of- fibrous 
o.yp5U.n'i« ,.,.„„......,...,......,..„„„„„„.„„„„„....,.. 590 

Si 1tstone, 95 percent., similar to unit from 310 
to 590 -K: , grayish-'orange-pink (10R 8/2) and 
(SYR 7/2), and very light gray (N8) anhydrite 
and gypsum,, 5 percent ,,.,,»....,,,,.,.,.........^.....» 690 

Si1tstone„ as above, 80 pecent; anhydrite and 
gypsum, as above, 20 percent,, «„,.„.„.....»„...„.„„.„ 710 

Anhydrite and gypsum, as above, 95 percent; silt-stone, 
as above, 5 

percent„„«„.»„».„.,.....„.....„..»..„„-.. 715 

Anhydrite and gypsum, as above, 90 percent;; claystone, 
si ffii 1 ar to unit from 140 to 250 •ft,, 10 percent 
i r-icreasing to 20 percent in lower 5 ft „„„.,„„n....... 725 

Anhydrite and gypsum,, 40 percent;; silt-stone, 40 
percent,; and claystone, 20 percent^ all similar 
to ui-ii ts above. .„..,»..„......„„.»„.„„.„„„„.„=..-... 735 

CORE:: FROM 744-0 TO 774,4 FT 

Gypsi terous anhydrite, (nedi um-'gray (N5), 
n-iicrocrystal 1 i ne , niassive, three horis'ontal 
•f i b^ous£.•••••gyp!5Ulli veins 2- to 3-nnn-thick; 
basal contact sharp. „.„,.«.„.„.„„..„.»...,„...,..«„». 744.0 

Bypsi. ferous anhydrite, as above, alternating 
with 1 ight'-ol i ve-gray (5Y 5/2) dolomite^ 
dolofnite very •fine grained, laminattsd to very 
thinly bedded; nuii-ierous 1-- to 4--fri!Ti--thi ck, 
h a r i s o n t a 1 -f i b i- o u s •- g y p s u iii v e i r i s; b a s a 1 

contact at gypsi'ferous anhydrite is sharp „..„„.»..„„„ 745»3 

Dolomita, 1ight-olive-gray <5Y &/1 and 5Y 5/2), 
very tine grained, laminated to very thinly 
bedded and croissbeddeds SD+t-'-sedi ment 
de+orffiation in lower 0,,2 •ft;; basal contact 
^iharp ....„.,,.„......„„..„„.»......»»...,»„».=„„.,„..,...» /48., 0 

Clayey doloffiite,, 1 i ght-ol i ve--gray i;5Y 6/1.),, 
laiiiiinated in upper 0,, 1 •it and lower 0.3 ft,, 
massive •frofii 749 n 

1 to 750,0 -Ft; 1 ower 0.1 ft 
contains nuiiierous 1— to o-'msri oval, gypsum'- 
-filled vugs,; basal contact, sharp,, „,„.„„,,.„„, 749.0 

750. 3 

Dolomite., similar to unit -from 748.0 to 749.0 
ft, numerous I-- to 3--mm gypsum'-f i 1 1 ed vugs;; 
some carbonaceous laminae;; clayey in lower 
On 2 ft', lower contact gradational „,,„„„„,,„ „ „ . 
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l; 1 a y % t o n e , 
7 0 p e r" c e ri >•:.'.; a n h y d r i t e and Q y p s u rn , 

30 percent; similar to unit •from 774.4 to 790 it.... 850 

No recovery., .„...,..„.,,,,,...,..„,,.....„............„..„„. 854 

CORE FROM 855 TO 890„8 FT 

Rypsum, medi urn-gray <N5) to gr-ayi sh-bl acl:: (N2) 
a i-i d v R r- y 1 i g h t. gray (N 8) , en i. c r o c r y s t a 11 i n e , 

massi ve to laminated in part; upper 0..2 ft 
nodul ar !; carbonaceous-f :i. 1 1 ed fractures 
(dipping 60 degrees at 856.8, horrzontal at 
856,, 7, and 5 degrees at 055.2 and 855.6 ft); 
1 ami. nati ons of recrystal1ized gypsum from 855.2 
to 8 5 5,, 6 ft dip 25 degrees;; basal contact is 
sh<arp and jagged and dips .less than 5 degrees. ....... 855 

Carbonaceous mud stone, dusky—yel 1 owi sh—brown 
(1.0YR 2/2) , contorted laminae, silty in lower 
0. .1. ft, contorted gypsum-filled laminations 
i n 1 o w e r 0. :I. f t; b a s a 1 c o n t a c: t. s h a r- p , 

d i p <=> 

5 desqrees. ................................ Q58-5 

Gypsurn, medi um--l i ght-qray (N6) , mi crocrystal :I. i ne , 

:i. r i t e r b e d d e d a n d i n t e r 1 a m i n a t e d w :i. t h d a r- k -•• 

yellowish-- brown (lOYR 4/2) dolomite; 
dolomite increases downward; nodules of 
gypsum .1. - to 6-mm in d:i. a meter;; basal 
contact gradational over 0»2 ft...................... 859.0 

Cl ayey dol omi te , pal e-yel 1 owi sh'-brown ( 1 OYR 
6 / 2) , 

t h inly b e d d e d; d a r k •-• y e 11 o w i s h •- b r o w n 

(:I 0 Y R 4 / 2) h o r i z o n t a 1 lamina t :i. o n s fro rn 861,, 0 

to 861..',:':' ft;; numerous 1- to 6-mm-di a meter 
gypsum-filled vugs at 861 ft; 1- to 2-mm- 
d:i. a meter"' vugs from 861.3 to 8 61,, 6 

ft...... 860,,8 

861. 6 

862. 1 

No recovery 

C1 ay ey dolomite, s i m i1 a r to unit f rom 860.8 to 
86.1.. 6 f L 

„..„.„.....«...........„..„„..„....., 
Dolomi te, pale-yel1owi sh-brown <1OYR 6/2), 

m i r-i o i- 5 - m m • - d i a m is t e r" v u g s;; t w o h a i r 1 i n e 

fractures reheated by gypsum dip 50 degrees 
and 80 degrees; basal contact sharp. -......., 

Clayey dolomite, similar to unit from 860.8 to 
861.6 ft;! basal contact gradational over 
0 

„ 
1 

ft.......................................... 
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INTRODUCTION 

This document contains plans, procedures, and specifications for the 

drilling and testing of two hydrologic exploratory drill holes, H-14 and H-15, 

to be drilled at the Waste Isolation Pilot Plant site near Carlsbad, New 

Mexico. The drill location for the H-14 exploratory hole is on the existing 

P-l drill pad located in the southwest quarter of section 29. T.22 S., R.31 E. 

and the location of the H-15 exploratory hole is on the existing P-2 drill pad 

located in the northeast quarter of section 28, T.22 S., R.31 E. in Eddy 

County. 

The H-1A and H-15 drilling program will involve drilling and selected 

coring from the surface through the Culebra Dolomite Member of the Rustler 

Formation. The total depth of these test holes will be approximately 590 feet 

for H-14 and 915 feet for H-15. Formation tests will be conducted at selected 

locations in H-14 during the drilling operations. Geophysical logging will 

also be conducted. The core will be logged, photographed, packaged and 

retained in the WIPP core library. 

1. Field Operations Criteria 

This operations plan is based on a hole-justification statement written by 

R. L. Beauheim, 6331. It is reproduced in its entirety herein. 
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Justification for Holes 

H-14: A large gap exists in our hydrologic hole distribution in the 

southwest quarter of the WIPP site. We have no monitoring points between the 

Zone II boundary and the WIPP site boundary to the southwest. A distance of 

approximately two miles separates our southwestemmost wells in Zone II, H-2 

and H-3, from our well closest to the southwest site boundary, H-4 and P-15. 

A new well in this region is desirable for three reasons: 

1) The permeability of the Culebra decreases by one to two orders of 

magnitude between H-3 and H-4/P-15, with a notable decrease in 

fracture-flow/double-porosity effects. We need to determine how far 

the H-3 fracture system extends to the southwest. 

2) The recent modeling of the H-3 multipad test indicates a channeling of 

regional flow across the southwest quarter of the site to the 

southeast. A hole in this vicinity will allow confirmation/refinement 

of the permeability assumed for this flow channel. 

3) The Culebra water at H-2 appears to be anomalously fresh (i.e., low 

TDS). Another hole in the approximate vicinity of H-2 may provide 

information on the extent of the H-2 low-TDS zone. 

In addition to the information gained on the Culebra, a hole in the 

southern part of the WIPP site would allow characterization of the hydraulic 

properties of the Forty-niner, Magenta, and Tamarisk Members of the Rustler 

Formation in an area where no such information is available. 
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The old P-l pad is an optimal location for the proposed hole. The pad 

lies very near the intersection of lines connecting H-2 with H-4 and H-3 with 

p-15. It is nearer the high-permeability zone at H-2/H-3 than the low- 

permeability zone at H-4/P-15, providing greater likelihood of finding 

relatively high permeability than would a more southwesterly location. Good 

stratigraphic control proved by the P-l drilling will allow the Rustler 

dolomites and contacts to be cored with a minimum of excess coring. This 

location would also satisfy the EEG, who have indicated that their top 

priority for a new hole is a location between H-3 and H-4. 

H-15: Another large gap in our hydrologic hole distribution exists on the 

eastern side of the WIPP site. We have two well locations in the southwestern 

quarter of the site, at DOE-1 and H-ll (and P-18 in Zone IV), but none in the 

east-central part of the site and only H-5 to the northeast, at the extreme 

comer of the site. A new well on the eastern side of the site is desirable 

for three reasons: 

1) the permeability on the eastern side of the site has been assumed to 

be very low, based primarily on measurements made at H-5 and P-18. 

The Culebra permeability is much higher, however, at DOE-1 and H-ll. 

farther to the south. Confirmation of the assumed low permeability, 

or definition of a transition zone or boundary between DOE-1 and H-5, 

would greatly increase confidence in our conceptual hydrologic model 

of the site. The EEG has repeatedly recommended a hole to the east 

for just this reason. 

" E3''•3-:^•r;•s1; "'H-rs. -^^.•--.,^ .-^".^es^if.'^'-se^.vef,; 
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2) in addition to sparse permeability data on the eastern side of the 

site, modeling has also had to contend with a lack of head and 

water-quality date to the east. An additional data point to the east 

would greatly aid in model calibration. 

3) the proposed hole would provide the first point to the east at which 

effects of the shafts on Culebra hydrology might be measured. This 

would greatly aid the calibration of the regional Culebra model. 

The old P-2 pad is an optimal location for the proposed hole. The pad 

lies midway between the shafts and the eastern site boundary. It is close 

enough to wells such as WIPP-21, H-3, and DOE-1 to make a large-scale 

interference test feasible, and yet far enough away to provide a distinct and 

useful permeability/head/water/quality data point. Good stratigraphic control 

provided by the P-2 drilling will allow the Rustler dolomites and contacts to 

be cored with a minimum of excess coring. 

2. Field Operations Plan 

2,1 Organization and responsibilities 

2.1.1 The technical program for drilling and testing in this operation is 

the responsibility of Earth Sciences Division 6331. R. L. 

Beauheim, 6331, and J. W. Mercer, 7133, are responsible for the 

hydrologic and geological programs. Field decisions affecting the 

technical objectives will be made with full concurrence of the 

responsible parties and Division 6331. 
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2.1.2 The U.S. Geological Survey (Regional Geology and Water Kesourcp- 

Division) will assist in cuttings and core descriptions and arc- 

expected to provide their expertise and recommendations throughout 

the program. 

2.1.3 The direction of the field operations described in this plan is the 

responsibility of J.W. Mercer, Division 7133. 

2.1.4 The quality level of this program is categorized as QA Level II 

(major). Appropriate Quality Assurance measures on work ptefonned 

by Division 7133 will conform to the following documents: 

a. Engineering Projects Division 7133 

Quality Plan Sandia National Laboratories: 

dated February 14, 1986 

b. Quality Assurance Program Plan 

Organization 6000 Energy Programs 

Sandia national Laboratories: 6000 QAPP Revision D 

c. Waste Isolation Pilot Plant, WIPP 

Supplemental Quality Assurance Features 

Sandia National Laboratories: QAP 1-2 

dated November 15, 1986, Revision D 

Where conflicts exists, the WIPP QA plan takes precedence ••'••; all 

other plans. 
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2.2 Drilling and Testing Program 

Because the drilling and testing programs are somewhat different 

for the two hydrologic exploratory holes, they are listed 

separately. It should also be recognized that the stratigraphy 

and/or hydrologic conditions may be unusual; therefore, the 

drilling and testing programs may have to be adjusted in the field 

to provide for abnormalities. 

2.2.1 Hydrologic Exploratory Hole H-14 

1. Rehabilitate existing P-l drill pad and dig and line mud pits. 

2. Move in auger rig, drill 12-1/4 inch ^ hole from 0 to 40 feetj^. 

Set 6-5/6 inch outside diameter casing and cement annulus to 

surface. 

3. Implement a rig to rotary drill a nominal 7-7/8 inch hole using 

the rotary method and air or brine as a circulating medium. 

Usage of additives to the drilling fluid will be documented. 

4. Rig up and run-in-hole with a 7-7/8 inch bit and drill from 40 

feet ^ to a depth of 420 feet or just above the Magenta Dolomite 

Member of the Rustler Formation. Cuttings should be taken, 

identified, and bagged at intervals of 10 feet plus or minus 2 

feet as a record of rock types penetrated. 

5. Pick up coring equipment for taking a minimum 2-1/4 inch 

diameter core using a ten foot long split inner tube core 

barrel. Continuously core from 420 feet ^ through the Magenta 

dolomite to a depth of about 450 feet. 
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6. Using 7-7/8 inch bit, ream core hole from 420 feet to 450 feet; 

then drill from 450 feet to 535 feet or just above the Culebra 

Dolomite Member of the Rustler Formation. Circulate hole in 

preparation for lodging. 

7. Run geophysical loss. The logging program is required to 

provide information on acoustic velocities, porosity, density, 

natural radioactivity, and formation resistivities. See section 

3.4 on geophysical logging. 

8. Upon completion of logging, pick up 7-7/8 inch bit and 

run-to-bottom and circulate hole in preparation for hydrologic 

testing. 

9. Demobilize rotary drill rife and move off hole (rig will be moved 

to drill H-15). 

10. Mobilize and rig up workover rig to conduct hydrologic tests. 

11. Bun hydrologic tests based on evaluation of core and geophysical 

logs. Emphasis is to be placed on the Magenta dolomite and the 

Forty-niner and Tamarisk Members of the Rustler Formation. See 

Section 3.3 for Hydrologic Testing. 

12. After completion of hydrologic testing demobilize work-over rig 

and associated equipment. 

13. Mobilize rotary drilling rig and move over existing hole (after 

rig has completed H-15). 

14. Pick up 7-7/8 inch bit and run-in and condition hole to a depth 

of about 535 feet in preparation for running casing. 
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15. Inspect and install 5-1/2 inch outside diameter casing (industry 

standard) to programmed depth. Install centralizers in optimum 

position usually 60 feet to 90 feet apart. 

16. Select a 70-30 poz mix cement slurry mixed with salt to 

saturation and 21 bentonite gel. Circulate a minimum ol 5iit. 

excess above volume calculated to fill annulus. See Section 3.5 

on cementing procedures. 

17. Wait on cement for 24 hours. 

18. Rig up and run-in-hole with 4-1/2 inch (nominal) bit to drill 

out cement, float, and guide shoe. 

19. Pick up coring assembly to take nominal 2-1/4 inch core using a 

10-foot long split tube-inner barrel. Begin to continuously 

core from about 535 feet through the Culebra dolomite to a depth 

of about 565 feet. 

20. If after coring a minimum of 5 feet of the Culebra, the coring 

penetration rate shows a marked decrease which is sustained 

while one foot of core is cut, stop core run at that point. 

21. Run hydrologic tests of the upper Culebra with a single packer 

set at the bottom of the casing or in the lower Tamarisk if a 

good packer seat is available. See Section 3.3 for Hydrologic 

Testing. 

22. Pick up coring assembly and continue coring. Additional 

hydrologic tests may be performed as coring progresses if 

penetration rates and core indicate changes in Culebra 

hydrologic properties. Additional tests will be performed when 

the Culebra has been completely cored. 
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23. Pick up 4-1/2 inch (nominal) bit and clean out hole to 565 feet 

and then rotary drill to 590 feet to provide "rat hole" below 

the Culebra dolomite. 

24. If determined appropriate, run &eophysical lo&s from 535 feet to 

590 feet. 

25. Ris down drill rig and associated equipment and install 

removable well head. 
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2.2.2 Hydrologic Exploratory Hole H-15 

1. Rehabilitate existing P-2 drill pad and dig and line mud pits. 

2. Move in auger rig. drill 12-1/4 inch +_ hole from 0 to 40 feet+. 

Set 8-5/8 inch outside diameter casing and cement annulus to 

surface. 

3. Implement a rig to rotary drill a nominal 7-7/8 inch hole usinfe 

the rotary method and air or brine as circulating medium. Usage 

of additives to the drilling fluid will be documented. 

4. Big up and run-in-hole with a 7-7/8 inch bit and drill from 40 

feet^ to a depth of 745 feet or just above the Magenta Dolomite 

Member of the Rustler Formation. Cuttings should be taken, 

identified and bagged at intervals of 10 feet plus or minus 2 

feet as a record of rock types penetrated. 

5. Pick up coring equipment for taking a minimum 2-1/4 inch 

diameter core using a ten foot long split inner tube core 

barrel. Continuously core from 745 feet ^ through the Magenta 

dolomite to a depth of about 775 feet. 

6. Using a 7-7/8 inch bit, ream core hole from 745 feet to 775 

feet; then drill from 775 feeL to about 855 feet or just above 

the Culebra Dolomite Member of the Bustler Formation. Circulate 

hole in preparation for logging. 

7. Run geophysical logs. The logging program is required to 

provide information on acoustic velocities, porosity, density, 

natural radioactivity, and formation resistivities. See Section 

3.4 on geophysical logging. 
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8. Upon completion of logging, pick up 7-7/8 inch bit and 

run-to-bottom and circulate hole in preparation for running 

casing. 

9. Inspect and install 5-1/2 inch outside diameter casing (industry 

standard) to programmed depth. Install centralizers in optimum 

position, usually 60 feet to 90 feet apart. 

10. Select a 70-30 poz mix cement slurry mixed with salt to 

saturation and 2X bentonite gel. Circulate a minimum of 501 

excess above volume calculated to fill annulus. See Section 3.5 

on cementing procedures. 

11. Wait-on-cement for 24 hours. 

12. Rig up and run-in-hole with 4-1/2 inch (nominal) bit to drill 

out cement, float, and guide shoe. 

13. Pick up coring assembly to take nominal 2-1/4 inch core using a 

10-foot long split tube inner barrel. Continuously core from 

about 855 feet through the Culebra dolomite to a depth of about 

885 feet. 

14. Pick up 4-1/2 inch (nominal) bit and clean out hole to 885 feet 

and then rotary drill to 915 feet to provide "rat hole" below 

Culebra dolomite. 

15. If determined appropriate, run geophysical logs from 855 feet to 

915 feet. 

16. Rig down drill rig and associated equipment and install 

removable well head. 
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3. Field Operating Procedures for Quality Control Requirements. 

Portions of this field activity are considered to be of sufficient 

significance that quality control measures have been established. 

3.1 Surface Location and Depth Measurement Procedure of Sandia National 

Laboratories -- WIPP Site Investigations 

3.1.1 Introduction 

This procedure is prepared by the Engineering Projects Division 

7133 for use in Sandia National Laboratories WIPP Program. The 

objective is to establish the methods and techniques to be used in 

measurements of the surface locations and well depths of 

exploratory holes H-14 and H-15. 

3.1.2 Scope of Work 

Establishing the surface locations and making depth measurements as 

drilling progresses are to be done as part of the exploratory 

program of drilling H-14 and H-15. 

3.1.3 Organization 

Sandia National Laboratories is conducting this field work under 

technical direction from Earth Sciences Division 6331. The Sandia 

Engineering Projects Division 7133 will manage the field operations. 

3.1.4 Operations 

3.1.4.1 Surface Location Measurements 

The general location will be established by Division 7133. A 

preliminary land survey shall be conducted by a Registered Land 
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Surveyor to establish access routes and set stakes for drill 

locations. After pad rehabilitation is complete, a conc'r.te 

monument with a cap will be set in the immediate vicinity of l1. 

borehole at ground level such that it can be used as the datum 

point for all borehole vertical measurements. Once »his 

monument is established, this monument and its lai'-.r&i relati.in 

to borehole axis is to be surveyed by a Registered Land Surveyor 

to establish the vertical elevation within 4,1' of the nearest 

NGS monument and the lateral coordinates within +^1' with respect 

to nearest section boundaries and recoverable section comers. 

Copies of all field notes utilized in conducting the "as-built" 

survey, as well as a written description of techniques and 

instruments utilized in making the survey shall be submitted 

along with survey drawings carrying the stamp of the responsible 

surveyor. 

3.1.4.2 Depth Measurements 

The nature of the drilling of exploratory wells H-14 and H-15 

requires unusual accuracy in determining the depth of the core 

intervals and the depths for hydrologic testing. The depths 

shall be referenced to the concrete monument at ground level and 

the measurement procedures should be developed with a kno- -'.i 

accuracy and following standard API. 



3.2 Coring Operations Procedure of Sandia National Laboratories - 

WIPP Site Investigations 

3.2.1 Introduction 

This procedure is prepared by the Engineering Projects Division 

7133 for use in Sandia National Laboratories' WIPP Program. The 

objective is to establish the methods and techniques to be used in 

coring operations in order to obtain reliable samples in a uniform 

manner. 

3.2.2 Scope of Work 

The coring operation is to be done as a part of exploratory 

drilling of hydrologic test holes H-14 and H-15. Coring operation 

will consist of taking approximately 60 feet of 2-1/4 inch core 

from selected intervals in each test hole. Core is to be removed 

from the core barrel, logged, measured, cleaned, marked, 

photographed, packaged, transported, and stored according to the 

procedures presented in this document. 

3.2.3 Organization 

Sandia National Laboratories is conducting this field work under 

technical direction from Earth Science Division 6331. The Sandia 

Field Engineering Division 7133 will manage the field operations. 

USGS will provide the duty geologist for logging and identifying 

the core and supervision of core handling in the field. 

Sandia National Laboratories will provide core photography and 

arrange for core storage. 
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3.2.4 Operations 

3.2.4.1 Coring 

Conventional coring with a ten foot long split inner tube core 

barrel to produce a nominal 2-1/4 inch core is required. Other 

equipment and material such as drill-collars and stabilizers, 

drilling fluid (air or mud) should be utilized according to best 

judgment to match the formation and produce optimum core 

recovery. 

Select and use drilling weight, rotary speed and circulation 

rates that will produce optimum core recovery. 

The duty geologist shall maintain a daily record which shows 

date, tour and operating personnel, sequence of core interval, 

depth of core interval, drilling time of core interval, drilling 

weight, rotary speed and circulation rate, and type circulating 

fluid using the Core Logging Record (sample follows). 

3.2.4.2 Removal from Barrel 

Core should be removed from core barrel as gently as possible to 

cause minimum alteration of the core. 

As the core is removed, it will be placed in troughs in the 

order coming out of the barrel. Troughs will be marked with red 

at top end and black at bottom indicating down direction. 

3.2.4.3 Logging (USGS) 

If core is suitable for marking, each major piece should be 

marked with a visible waterproof ink arrow pointing in the 
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Page o4 

SANDIA NATIONAL LABORATORY 

DAILY CORE LOG6INE RECORD 

Date Duty Geologist 

LOG HEADINGS : 

Company 

Well Number 

Field 
_ 

County State 

Location 

Section Township Range 

Permanent Datum; ground level (G.L.) Elevati ons; 6.L. 

drill Hoor (D.F.) D.F. 

kelley bushing (K.B.) K.B. 

NO. INTERVAL FEET «RPM »WEIGHT 
ON BIT 

1 

»CIRCUL. 
FRES. 
(PS I) 

FEET 
CORED 

FEET 
RECOVERED 

PERCENT 
RECOVERY 

BOX 

NUMBER 

* RPM, WEIGHT ON BIT, AND CIRCULATION PRESSURE optional depending on rig type 
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direction the hole is advancing. Each core piece should be 

measured, identified and logged indexing each foot with footage 

expressed to the closest 1/10 of a foot. Depths should be 

reconciled from measurements of the drill pipe to the nearest 

foot taken from ground-level unless otherwise specified. Any 

lost recovery should be logged at the bottom of each core 

interval unless known to be otherwise and so explained on the 

core log. 

3.2.4.4 Cleaning 

Core will be wiped or brushed to remove soft mud cake and excess 

mud as soon as possible following removal from the core barrel. 

A rag dampened in drilling fluid or brine will be used to wipe 

the core. If core is accidentally washed with fresh water, it 

will be noted in the log, stating intervals exposed and time of 

occurrence. 

3.2.4.5 Photography (Sandia and Duty Geologist) 

After core has been logged, labeled, and cleaned, it will be 

carefully moved to the core/photo shed and prepared for 

photography. Core may be wetted with brine to enhance photo 

coverage. Core should be positioned by the duty geologist to 

promote coverage of pertinent features such as fractures, 

bedding plane, color, or any other significant characteristics. 

Each photo should have a title block showing well number, date, 

core interval and photo number. 
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3.2.4.6 Preservation (Duty Geologist) 

After core has been photographed, it will be wiped dry and 

preserved for transportation and storage in the following method: 

Core pieces will be separated into lengths appropriate 

to fit into the core boxes. Pieces will be placed into plastic 

sleeves of appropriate length or wrapped and taped with plastic 

sheet if applicable. When using sleeves, use a hot iron sealing 

tool, seal both ends of plastic sleeve after squeezing all air 

possible from sleeve. Place sleeved or wrapped core into box 

and tape shut. When core intervals are missing, spacers marked 

with missing footage figures may be inserted in the box as 

necessary to preserve sequence. Boxes should be labeled in 

sequence with name of agency, well number, date, core number and 

depth of core pieces in the box. 

3.2.4.7 Core Photos (Final Prints) 

Sandia National Laboratories will arrange for core photography 

as described previously in paragraph 3.2.4.5. 8-1/2" x 11" 

prints will be made and distributed as follows: 

1-set USGS, Regional Geology, Denver, Attn: R. P. Snyder 

2-set Sandia Division 6331, ABQ, Attn: R. L. Beauheim 

1-set Sandia Division 6331, ABQ, WIPP Central File 

2-sets WIPP Project Office/TSC, Carlsbad, VM 

1-set Sandia Division 7133, Attn: J. W. Mercer 
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3.3 Hydrologic Testing Procedures of Sandia national Laboratories - 

WIPP Site Investigations 

3.3.1 Introduction 

This procedure is prepared by the Engineering Projects Division 

7133 for use in Sandia National Laboratories WIPP Program, in 

particular to test selected intervals in H-14. The objective is to 

establish methods and techniques to be used in hydrologic testing 

in order to obtain reliable data in a uniform manner. 

3.3.2 Scope of Work 

The hydrologic testing operation is to be conducted to obtain 

hydraulic properties of selected intervals, in particular, the 

zones in the Hustler Formation. The prime objectives of the 

testing program are to obtain data necessary to evaluate and 

measure certain hydraulic parameters. These are: 

- hydraulic conductivity 

- transmissivity 

- hydraulic potential or head 

It is understood that because of the very low anticipated 

permeabilities and unknown hole conditions, all these parameters 

may not be obtained from each individual zone. 

The hydrologic tests will all be similar to a conventional drill 

stem test, but may include pressure pulse, slug-withdrawal or 

slug-injection tests if core or geophysical logs show they may be 

more appropriate. 
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Each test is anticipated to take a minimum of 12 hours to as Trc,ch 

as 72 hours. The duration of each test will depend on the quality 

and amount of data required to achieve test objectives and overcome 

unknown downhole test conditions. 

3.3.3 Organization 

Sandia Laboratories is conducting the field work under the 

technical direction of Earth Sciences Division 6331. The Sandia 

Field Engineering Division 7133 will manage field operations. 

3.3.4 Operations 

3.3.4.1 The results of the logging and coring program for 

hydrologic exploration hole H-14 will identify the selected 

intervals to be tested. 

3.3.4.2 When the selected test intervals have been cored and 

identified, run gamma log and caliper to identify potential 

packer seats. 

3.3.4.3 Run the drill stem-test hardware using either a single or 

straddle inflatable packer sized for 7-7/8" drill hole and 

attached to 2-3/8" tubing. The packer assembly will include 

transducer probes capable of measuring pressures and 

temperatures below, above and within the test interval. The 

pressure data will be transmitted to a surface data acquisition 

system where it will be monitored and recorded. The data will 

be used to adjust flow schedules if necessary. 
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3.3.4.4 Set up and operate the test assembly with the capability 

of running a 12- to 72-hour DST. Prior to opening the test 

interval to the tubing, the water in the tubing will be swabbed 

out. The shortest time schedule for flow and shut-in periods 

will be determined by the Sandia field test directoi based on 

the real-time evaluation of the reservoir's performance, a 

minimum of two flow and buildup periods will be required. 

If after the second flow period, there is either minimal or very 

little flow, or conversely, if there is significant flow, the 

testing times may be varied according to the judgment of the 

Sandia field test director. The flow schedule can be regulated 

by a sliding sleeve integral within the packer. 

3.3.4.5 If the results of the DST are unsatisfactory; i.e. when 

reasonable estimates of conductivity and head cannot be 

achieved, then a pressure pulse test (very low conductivity), or 

a slug-withdrawal (rising head) (moderate to high 

conductivities) will be conducted. 

Pressure Pulse Test - Conductivity is calculated from the 

pressure time history of an applied pressure-pulse. After the 

zone is isolated, the tubirig shall be swabbed as nearly dry as 

practicable. The shut-in valve shall be opened to depressurizc 

the test interval and then closed immediately, creating an 

applied pressure-pulse on the test interval. Pressure increase 

with time shall be recorded downhole. Duration of these tests 

will vary depending on test interval permeabilities. 
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Slug-withdrawal (rising head) - Upon completion of the DST, the 

test interval shall be shut-in and the tubing shall be evacuated 

by swabbing. After pressure in the test interval has 

stabilized, the shut-in tool will be opened and the pressure 

rise with time monitored. 

During all testing, quantity and quality of water removed shall 

be documented. 

3.4 Borehole Geophysical Logging Operations Procedure of Sandia 

National Laboratories - WIPP Site Investigation 

3.4.1 Introduction 

This procedure is prepared by the Sandia National Laboratories 

Engineering Projects Division 7133 for use in Sandia's WIPP Site 

Investigation. The objective is to establish standard routines and 

methods for borehole geophysical logging in order to assure 

qualified data in a reliable manner. 

To insure accuracy and quality of all work done, the logging 

company shall provide a description of their calibration and 

quality standards prior to award of the logging contract. For 

these tools requiring calibration standard source, it must be 

traceable to the API standards or a recognized natural physical 

constant. 
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3.4.2 Scope of Work 

Geophysical logging of boreholes in the WIPP Site Investigations 

may include a wide variety of individual logging services. 

Logging services may be provided by several different commercial 

firms utilizing different types of tools and techniques. Services 

may be purchased directly by Sandia National Laboratories or 

through the Drilling Engineering firms. 

The scope of logging services may change for specific intervals 

depending on the test horizon conditions. The logging services may 

be changed at the discretion of the field operations director. 

3.4.3 Organization 

Sandia Laboratories is conducting this field work with technical 

direction from Earth Sciences Division 6331. Field operations are 

managed by Sandia Engineering Projects Division 7133. 

3.4.4 Operations 

3.4.4.1 The logging services will consist of all or part of the 

following: 

Natural Gamma Ray Log - Measures the natural radiation from the 

wall rock formations, recorded in API Gamma Ray Units versus depth 

of the hole. 

4-Ann Caliper LOR - Measures variations in the borehole diameter 

and is recorded in inches for diameter versus depth; used to select 

packer seats as well as estimating hole volumes. 
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Density LOR - Measures formation density and is compensated for 

borehole effects using a gamma source and records bulk density in 

grams/cc and formation porosity in percent versus depth. 

Neutron LOR - Measures density of hydrogen atoms using a neutron 

source and is compensated for borehole effects, usually referenced 

to limestone standard; used for porosity and hydrogen for 

concentrations. Recorded as porosity percent versus depth. 

Borehole Compensated Sonic Velocity - Measures acoustic properties 

of borehole wall rock compensated for borehole diameter changes. 

Recording is of interval transit time in microseconds/foot versus 

depth; used to measure porosities and detect fractures. 

Acoustic Televiewer - Measures acoustic properties of borehole wall 

and converts attenuation of sonic signal to "picture" of borehole 

wall; used to identify and measure fractures and their orientation 

on borehole walls. 

Dual LateroloR - Measures laterally focused resistivity at two 

depths of penetration from the borehole wall. Records in ohmmeters 

versus depth; used to obtain true rock resistivities and can be 

used as a qualitative measure of permeability. 

Temperature LOR - Measures temperature of borehole fluid and 

records in degrees fahrenheit versus depth; used to detect possible 

abnormalities of temperature that may indicate fluid or gas entry 

into borehole. 
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Directions/Deviation - Uses a compass and photographic accessories 

to determine deviation of the boreholes from vertical and the 

direction of the deviation. 

3.4.4.2 Prior to selecting a loosing service, a Sandia 

representative will prepare the form "Instructions o Logging 

Company" for the specific logs to be run (sample instructions 

form follows). 

3.4.4.3 Prior to logging, a qualified representative of Sandia 

Labs will meet with the logging service company's logging 

engineer. He will present the "Instructions . . .: and discuss: 

a) the entire logging program and special requirements, 

b) hole conditions that may cause problems, and 

c) zones of special interest. 

3.4.4.4 During the pre-log conference, the Sandia 

representative will discuss and request the following to be done: 

The equipment will be "warmed up" for the adequate amount of 

time and tools will be checked to see that they are calibrated 

as appropriate and functioning properly upon arrival at the 

location. 

- Rm, Rmf, and Rmc will be measured on mud samples if electrical 

logs are to be run. Estimated values are not acceptable. The 

service company should run the sample through a mud press, 
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Page 
_ 

of 
SANDIA NATIONAL LABORATORY 

INSTRUCTIONS TO LOGGING COMPANY 

Date 
______________________ 

Logging Company 
_ 

Prepared By 
___________________Logging Engineer 

Witnessed By 
___ Loo Headings; 

Company 

Nell Number 

Field 

County 
_________________ 

State 

Location 
____ 

Section ___________Township ___________Range 
Permanent Datum; ground level (G.L.) Elevati ons; G.L. _ 

drill floor (D.F.) D.F. _ 

kelley bushing (K.B.) K.B. _ 

Hole Status 

SIZE FROM TO. SIZE FROM T.O. 

Casings 
____ ____ ____ 

Borehole 
____ ____ __ 

Fluid Status 

Type Fluid in Borehole 
______ 

Fluid Level 
_______ 

Fluid Loss 
_ 

Density 
___________ 

pH 
___________ 

viscosity 
_____ 

Purpose of Logging Program, Zones of Special Interest, Critical Hole 
Conditions, Remarks, Etc. 

________________________________ 

Number of Prints; Field 
_________ 

Final 

Send to ; Sandia National Laboratories 
P. 0. Box 5800, Division 7133 Attn. Jerry U. Mercer 
Albuquerque, New Mexico 87185 
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Page 
_ 

of 

Log Number 

(a.) Vertical Depth Scales 2-inches/lOO feet and 5-inches/IQOfeet 
(b.) Horizontal Logging Scales 

Logging Speed Desired <c. ) 

(d. » 

(e.) 
Interval to be Logged 
Zones of Special Interest 

(f. ) Special Instructions 

Log Number 

(a.) 
(b.) 
(c. ) 

(d. ) 

(e. ) 

Vertical Depth Scales 2-inches/lOO -feet and 5-inches/IQOfeet 
Horizontal Logging Scales 
Logging Speed Desired 

__ to be Logged 
__ 

Interval 
Zones of Special Interest 

(f. ) Sped al Instruct!ons 

Log Nu (Tiber 

(a. ) 

(b. ) 

(c. ) 

(d. » 

(e. ) 

Vertical Depth Scales 2-inches/lOO -feet and 5-inches/IQQfeet 
Horizontal Logging Scales 
Logging Speed Desired 

__ Interval to be Logged 
__ Zones of Special Interest 

(f.) Special Instructions 

* Logs do not need to be run in this sequence 
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- All Sidewall and Compensated Neutron logs and all density 

porosity curves will be run on limestone matrix over the zones 

of Interest, regardless of the lithology. 

Equipment will be tested while running in hole. 

Before-and-after log calibrations will be shown for all curves. 

- Panel calibrations will be shown for all density and neutron 

logs; integration checks will be shown for all integrated 

acoustic logs. 

- In addition to caliper rings, the caliper calibration should 

show "tool full open" and casing readings. 

- A minimum 200 feet repeat must be shown. 

- Overlap previous runs by at least 200 feet. 

- All headings information will be completely filled out. 

- In addition, all open-hole commercial logs shall be digitized 

and recorded on magnetic tape. 

3.4.4.5 The Sandia logging representative will be present and 

observe the logging operation to the extent necessary to assure 

objectives have been met. He should complete a "Log Quality 

Report" (sample follows) following the operation and, along with 

a copy of "Instructions to Logging Company", forward to Sandia 

Engineering Projects Division 7133. 
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LOG QUALITY REPOPT 

Hole. Log Date. , Current Date. 

Log Run ft. Engr.- 

Field Print! Final Printi Log Analyst. 

CHECK ALL BOXES - ACCEPTABLE YES OR 

UNACCEPTABLE NO 

Sections not applicable to a particular service, 
Leave Blank. 

A. HEADING 

1. Correct Heading Used 

2. Heading Data Properly Completed 

3. Logging Data Section Completed 

4. Equipment Data Section Completed 

5. Scale Changes Noted on Heading 

6. Are all abnormal conditions explained in the 
remarks section 

B. CALIBRATIONS AND SCALES 

1. Scales Correct for Area 

2. Scales Labelled 

3. Scale Changes Labelled 

4. Zeroes Recorded 

5. Before Log Calibrations 

6. After Log Calibrations 

7. Repeat Section Recorded 

8. Repeat Section Acceptable 

C. VALIDITY OF LOG 

1. Curves Functioning Correctly 

2. Do Log values fall within reasonable limits 

3. Curves on Depth 

4. Logging Speed Indicated 

5. Logging Speed Correct 

D. APPEARANCE 

1. Printing or Typing Neat 

2. Printing or Typing Accurate 

3. Grid and Pen Traces 

4. Splices Straight and Clean 

5. Film Correctly Processed 

6. General Print Quality 

REMARKS; Code Remarks With the proper Section Number, 
For Example: Remarks concerning before log 
calibrations would be coded B-5. 

YES NO 
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3.4.5 Records 

3.4.5.L "Instruction to Logging Company" 

Sandia representative should prepare instructions for the 

logging company, and provide ten copies to Sandia Field 

Engineering Division 7133. Distribution should be made as 

follows: 

1 Logging Company 

1 Sandia Representative - observing log operations 

1 Sandia Carlsbad Hole File 

2 TSC Records Center, Carlsbad 

1 Sandia WIPP Central Files (SCWF) 

1 Sandia Division 7133, ABQ. 

1 Sandia Division 6331, ABQ. 

1 USGS, Regional Geology, Denver 

Attn: R. P. Snyder 

1 USGS/WRD, ABQ, Attn: J. Hudson 

3.4.5.2 Log Quality Report 

Sandia representative should prepare the Log Quality Report and 

distribute as follows: 

3 Original and 2 copies to Sandia Engineering Projects 
Division 7133, ABQ, who will be responsible for 
forwarding to WIPP Central File 

2 Sandia Earth Science Division 6331, ABQ 

Attn: R. L. Beauheim, D. J. Borns 

1 Sandia Carlsbad Hole File 
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3.4.5.3. Geophysical Logs (Final Prints) 

Fifteen final copies of logs and two copies of library magnetic 

tapes of the logs shall be ordered and distributed as follows: 

2 TSC Records Center, Carlsbad 

1 USGS, Regional Geology, Denver, 
Attn: R. P. Snyder 

1 USGS/WRD, ABQ Attn; J. Hudson 

3 Sandia Division 6331, ABQ, 

Attn: A. R. Lappin, D. J. Boms, R. L. Beauheim 

2 Sandia Division 7133, ABQ, Attn: J. W. Mercer 

2 Sandia WIPP Central File, ABQ 
2 copies logs & 2 copies tapes 

1 Sandia Carlsbad Hole File 

1 State Engineer, Roswell, MM 

1 USGS Area Geologist, Roswell, NM 

1 West Texas Electric Log Service 

3.5 Cementing Operations Procedure of Sandia National Laboratory, WIPP 

Site Investigation 

3.5.1 Observe regulations issued by Mew Mexico State Engineer for casing 

wells through known aquifers. State Engineer's office should be 

notified in advance of intention to case. 

3.5.2 Condition the hole, ream if necessary to remove tight places. Run 

a caliper log as necessary to calculate the proper amount of cement 

and help in selecting the appropriate positioning of centralizers. 
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3.5.3 Inspect the casing to be run. Sandblast if necessary to remove 

severe rust flakes. Install centralizers in optimum position, 

usually 60-90' apart. Install combination float collar and guide 

shoe. 

3.5.4 Run the casing string and land at preselected depth. 

3.5.5. Select a 70-30 poz mix cement slurry mixed with salt to saturation 

and 2% bentonite gel. Weight the slurry as necessary to match 

density of drilling fluids in the hole. 

3.5.6 Install an appropriate cementing head, rig up the mixing and 

pumping units. Begin pumping to displace the drilling fluids with 

a suitable mud flush followed by a suitable spacer and an 

appropriate volume of cement slurry to equal at least 1501 of the 

calculated annulus volume of 

the hole. Continue pumping at about 2-1/2 bpm until acceptable 

returns have been observed at the surface. Displace top plug with 

water and then bump plug with about 500 psi (maximum of 1000 psi) 

over displacing pressure. Check float and if it is holding, close 

in cementing head and W.O.C. for 24 to 48 hours. Maintain tension 

in the casing string while cement is setting. 

3.5 7 Run a casing pressure test before drilling out the plug. Apply a 

pressure of about 600 psi and hold for 30 minutes and observe. If 
a pressure drop of 100 psi or more is observed, take corrective 

measures and repeat the test. 

If a pressure drop is less, cementing job is considered complete. 

Pick up the appropriate size bit and proceed to drill out the plug 

and continue with the program as directed. 
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4. REPORTS 

4.1 Daily Report 

Sandia, Carlsbad, will telefax the daily report on weekdays to 

Division 6331 and Division 7133 in Albuquerque. A cop;, of the 

daily report will be kept on file in the Sandia Carlsbad office. 

4.2 Daily Time Log 

A Daily Time Log will be maintained by Sandia. Two copies will be 

provided to the Sandia, Carlsbad office. Sandia, Carlsbad office 

will maintain a file of the log. 

4.3 Hole History 

A Hole History of the drilling activities will be prepared by 

Sandia from the daily time logs and other pertinent records. A 

reproducible copy of this history is to be sent to Division 7133, 

ABQ, following completion of field activities for subsequent 

distribution. 

4.4 Miscellaneous Records 

A variety of records are kept and will be useful in historical 

preparation. These are to be kept on file in Carlsbad while the 

program is active and on completion, a copy forwarded to Division 

7133, for placement in the WIPP central file. They include: 

Driller Logs, Bit Records, Drilling Fluid, Recaps, Equipment 
Certification, Drilling History Chart, and Cost Records. 
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HFPENDIX B 

ABRIDGED HQI....E: H :1: S'lClRV 
FOR i:)R:l:l..!....!-li:)I....EB 1-1 •••14 Ml^lD H- 
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HVDROLOSIC DRILLHOLE H-14 
ABRIDGED HOLE HISTORY 

the following hole history was abstracted from the daily 
d r- i 11 i P| q r ec: or d a . 

Note; Depths will be from ground level unless other "i-n SE? 

reported,, Drill ad two shifts from 0800 hrs to 0400 hi ••-:;.> i2o 
hrs/day) ., 

9-22--86 Commenced site preparation extending existing p^i:! to 
100 ft by 100 ft to accommodate drilling opera' \ iji.i::, 
Levelled ground and compacted caliche on pad Lu a 

rn i n i fl'i u m 6 ••- i n c h d e p t h 
., 

D r i 11 e d 12 -1 / 4 i n c! -i h o 1 (•:::• f i o i n 

•surface to 39.5 feet using Abbolt Bros, dry hole 
auger. Set and aligned one .joint of 8-5/8 inch OD, 2;:;! 

Ib/ft (H--40) , surface casing at 39 feet. Ce.nanted 
annul us;, with 27 cubic feet of ready-mi;-; grout. 

9--23--8& Excavated pit to set steel tanks for use as mud pit1::-,. 
Moved in Pennsylvania Drilling Co. Rig #1. 

9--24--8& Cut off surface conductor pipe near ground Ic el,. 
I.J s e d w i n c h t r u c h t o s e t s t e e 1 t a n k f o r m u d p ^ ' 

•• 

Started rigging up Pennsylvania Drilling Co.. Rig ^ :1 
, 

9-25--86 Completed rigging up flow lines and filled pits hii.Ui 
10 Ib/gal saturated brine. Held safety meeting., Made 
up 7-7/8 inch drilling assembly, tripped in hole,, .and 
broke tower at 2000 hrs,. Drilled 7-7/8 inch hole •fri:)!]. 

39.5 ft to 110 feet using saturated brine water sv, 

circulation fluid. Tripped out drill pipe and bit. 
9--25--86 Tripped' in hole with drill pipe and 7--7/8 inch b3.t to 

continue d r i 11 :i. n g from 110 ft to 2 3 C' ft u s :i. n Q b r i n R 

water as circulation fluid. Tripped out drill pipe 
and bit,. Secured rig for the weekend. 

9-27--86 No activity 

9--28--86 No activity 
9- 29-86 Tripped in hole with drill pipe and bit to conta. nut- 

drilling 7--7/a inch hole from 230 ft to 309 ft. 
Drilling slow, possible "junk" in the hole. 'Tripp&d 
out with drill pipe and bit- 

9-30-86 Tripped in hole with drill pipe and bit to continue 
drilling 7-7/8 inch hole from 309 feet. Drilled very 
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rough so tripped pipe,, teeth worn on bit- and metal 
fragments lodged in teeth. Called Star "tool, arrived 
on site with 7-inch magnet at 1600 hrs. "Fished" with 
magnet, retrieved several pieces of mental (looked like 
thread protector maybe off surface casing). Tripped 
magnet, made up dr i 11. i ng assemb 1 y , tr i ppiad 
and drilled 7-7/8 inch hole from 30'? ft to 

in hole, 
339 ft. 

Tripped in hole with drill pipe and bit to continue 
drilling 7-7/8 inch hole -from 339 ft to 422 ft. 
Drilling rate indicates must have cleaned hole of all 
".junk". Tripped out drill pipe and bit, ran niagne't in 
in preparation for coring. No "junk" was picked up 
magnet. 

or-i 

Ran temporary string of 4-1/2 inch steel casing to 
accommodate wire-'line coring operation,. Pump 

problems, replace pressure line,. Picked up 10-foot 
'split-inner tube coring assembly with a 3-7,/B inch OD 

to cut a 2-.I/4 inch diameter core. di 
Tr- 

pi 
42 

amend 
ipped 
pe to 
2 ft 

cor< 
in 

422 
to 

e» head 
hoi e 

f t. i 

432 

with coring assembi y and wire-'-lins 
Circulated hole and cut core tt 1 from 
ft using saturated brine; water as 

circulation fluid. While pulling inner barrel, backed 
off shoe and left core inside wire-line pipe, Went 
back in and recovered 10 feet of core. Cut core ft 2 

from 432 ft to 441.2 ft,, Recovered 9.2 ft of core. 
Cut core # 3 from 441 ,,2 ft to 451.2 ft and recovered 
10.0 feet of core. Completed coring operations and 
tripped out with wire-'line pipe; and coring assembly,, 

P u 11 e d t e mp o r a r y 4 -1 / 2 i n c h c a s i n g. Pi c k e d u p d r i 1 1 

pipe and 7-7/8 inch bit and reamed core hole from 422 
ft to 451.2 ft. Continued drilling 7-7/8 inch hole 
from 451.2 ft to 527 ft using saturated brine as 
circulation fluid. Tripped out drill pipe and bit. 
Sescured rig for the weekend. 

No activity 
No activity 
T r i p p e d i n h o 1 e? wit h d r i 11 

some fill. Washed out fill and 
7/8 inch hole from 527 ft to 5 

in preparation for geophysical 
w i t l-i d r i 3.1 p i p e an d b i -I. USGS 

run logs. Geophysical logs run 
c a 1i p e r" , g amma -g amma den s i t y, 
C o m p 1 e t e d 1 o g g i n g a t 16 3 0 h r 

• 

s. 
to run logs. Ge?ophysi cat logs 
n e u t r o i-s - g a m m a r a y , 

B H C a c o u s t i 1 

corripeensate-d densilog. Rigged 
hi-s. 

pipe and bit to 527 ft, 
cont i nued dr i 11 i ng 7-- 

•33 ft. Circulated hole 
1 o g g i n g. T r i p p e d u u t 

on site at 1300 hrs to 
included gamma ray, 
a n d n e u I", r o n p o r o s i t y „ 

Dresser-Atlas on site 
run by Dresser inclucied 

:l, dual. 1 ater-ol og , and 
down Dresser at 0230 
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10..... 7 ••86 Picked up drill pipe and 7-7/8 inch bit. and tripped in 
hole to clean out. in preparation for hydro!ogic 
testing., Found about 4 it of fill. Circulated hole 
and •I-ripped out. drill pipe and bit. Rigged up Lyrics 
hydro!ogic test. tool and tripped in hole for testing, 
i un mug test tool on 2 •-3/8 inch tubing,. DS I of the 
tamarisk claystone was conducted over the interval 
•from 4 9 4 ,,5 

•(••• 
t. to bottom of the hole at 533 ft,, Well 

on test at 1719 hrs „ *•» 

•<• Note; I'he test data for these and all subsequent tests are 
:i. nc: 1 udec.l in Stensrud et al . (1.987) ., while the test analyses are 
i nc 1 uded in Beauheim (IS'87),, 

1. 0 ••••• 8 - B & i..; o n t. :i. n i..i e d 13 S' I" o f T a di a r :i s k c 1 a y s t a rie. 

10 •••9 ••••86 Deflated packer and reset packer at 10:1.9 hrs 8 feet. 
deeper at 502.5 ft,, Continued DST test at Tamarisk 
claystone,. Terminated DS't test. at .1.510 hrs tripped 
I' i y d r a ] o g i c:: t es t t. o o 3. „ 

1.0-•:I. 0-86 Dressed and rigged up l....ynes hydrologic test tool to 
conduct hydrologic tests of the Magenta Dolomite 
Member of the Rustier Format, ion. 1 ripped in hole with 
'test tool and set. packers st.r'addl •i. ng the interval fro en 

420 ft to 448,, 5 ftn Conducted DST of Magenta starting 
at. 12:1.6 hrs,, 

10-:I 1-86 Coi-it i. nued DST of the Magenta Dolomite,, 

1 0 •- :1 2 ••- 8 c' C o n t. :i. n 1.1 e c:l I:) 8 T c:) f t. he Mage n t a D o 1 a fii i t e „ 

10-13 •-86 Te run i •i a fed testing of the Magenta Dolomite at. 0810 
hrs,, Deflated straddle packers on l....ynes test tool and 
moved up hole to test Forty-niner claystone,, Reset 
straddle packers and inflated them isolating the 
inLerva.l from 381 ft to 409,, 5 ft,. Conducted DST of 
the F'orty—ni ner c:: 1 aystone beginning at 1245 hrs,, 

10-14-86 Continued DST of the Forty-niner claystone until 1450 
hrsn Terminated test and deflated packers., Moved 
test tool up the hole to test P'orty-ni ner anhydri to. 
Reset packers isolating an interval frocn 356 ft to 
3, Q 4 

» 
5 •f t. „ 

C o n d u <::: -Led I:) S' I' b e g i n n i n g at :1. S :1.5 I' i r s. 

10-1.5 •••8 6 Co nt :i. nued F'orty—niner DST until 0810 hrs when they 
i.-f e r e t e r m i n a t. e d 

. 
D e f 1 a t e d p a c ]•;: e r s o n I.... y n e s t e s t t o o :1. 

and moved up the hole to 'Lest. lower Dewey Lake 
R e d 1::) e d's „ Rose t s t. r" a d d Ie pa c k e r s i s o 1 a t i n g a n i n t e r" v a 3. 

from 327,, 5 ft to 356 ft,. Conducted DST beginning at 
0844 hrs,, 
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and recovered •3..2 ft of core. Tripped out. with wire- 
line pipe and core barrel. Rigged up Lynes hydro.l ogi c 

•test tool to conduct hydrologic tests erf the '.pper 
Culebra Dolon-iite Member of the Rustier ForfnmLi on. 
Tripped in hole with test tool and set packer £ the 
b o 11 o rn o f t h e c a s i 1-1 g 1 e a v i 1-1 g t h e i n t e r v a 1 f r o rn 5.3 2 ft 
to 550., 7 -ft open for testing. DST and risi.iC^ head 
slug tests Mere conducted beginning at 13.JJ lira. 
Testing concluded at 1820 hrs,. The pack&r was 
deflated and the test tool was tripped out or the 
hole. Tripped in hole with wire-line pipe and coring 
assembly to resume coring. Cut core ft 6 from 550., 7 ft 
to 560.7 ft and recovered 4,. 7 ft of core. Cut. core ^ 

7 from 560.7 ft to 567.7 ft and recovered 0,,4 ft of 
core. Rock app)ears to be fractured,, 

10--22--S6 Continued coring operation and cut core tt 8 fron', 567.7 
ft to 574 ft. and recovered 1.7 ft of core. Consplc-ted 
coring and tripped wire-line pipe and core barrel in 
preparation of running hydro logic: tests on the entire' 
Culebra Dolomite Member. Rigged up Lynes hydrologic 
test tool and tripped in hole to set. packer at. bottoiii 
of casing to test interval, from 53;' ft to bott.OiTi of 
hole at 574 ft,, Set packer at 1224 hrs. Conducted 
series of DSTs and rising-head slug tests,, Concluded 
testing at. 2000hrc5. and tripped out with test asseinbl y,. 

10--2 3-8 6 Picked up drill pipe with 4 •-3/4 inch bit to ream core 
hole. Reamed core hole from 532 ft to 574 ft and 
drilled "rat" hole from 574 ft to 5S9 ft (total 
depth). Circulated hole to clean out and tripped out¬ 

laying down drill pipe,, Co.Tii-rier-iced rigging down.. 
Demob i 1 i zed rig and moved out. Eiqui pped hole with 
ren-iovabi e cap on well casing. Drilling operations at 
H -1.4 c o IT! p 1 e t e d 

. 

11-6--86 Rigged up DSGS loggers over H-14 to run geophysical 
logs of the section of borehole from 532 ft to total 
depth of 589 ft. Unable to get below 570 ft because 
the hole had bridged. Logs run included gaiTiifia ray, 
gamn!a--gaiTima density, and neutron porosity. Logging 
c o (n p 1 e t e d a t 15 3 0 h r s. 
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Dli.lL^LJN.@.....AND,,WJsL,l,,,.LQNPI;,El:^ 
OF'HYbROLOGn:; DRILLHOLE H-i4 

•K- all depths below ground level 

WKl.L ,NW1E.;.. Hydro], ogi c Dr 1 1 1 hoi e H-14 

LOCATION; Section 29, Township 22 South, Range 3.1. Ec- • •[. 

q.y.RL.O.Ctii:.,...^<3nKyly^^ Brass? Monument is 564,, 7 •(•oet. froo, (-.IE-.I i.inf;: 
';I- 1'J L) a n d 3 6 9 

„ 
5 fee t (• i- o in G a u t h 

I... 
i n e (F S I...' . 

1:) r .1 I .1.1 \a.! o 

Is N32 W 5 +ro(Ti brass (iionuiiient cit a 1 ocat •i. on o{' 502.4 
fGet froin Weat Line (Fl-IL) and 372.2 •Feet •from South 
l...:me (FSL) „ 

^LE-.^..UQN,i... Ground Elevation; 3345.48 ft MoL 

i2Bl!:.:J::,.:!:.NIi... 1;:<.E£.QB D..s... 

otart Date;- Co/nmenced drilling on Sept ember 2^i, :).'-/;.:i6, arid 
con'i p.leted on October 23, 1986, at a depth o't- "IBS' +eet 
h e 1 o w g r o u n cl 1 e v e 1 (B (^ L) 

ui.rcM.L<a„!::•.:i•..P^l-...!v!,Kdj^a:; Saturated brine water unt.i.l reacl-ied tlie 
Culebra at 532 +t then used traced •(•resh waLei to 
total depth of- 589 ft,, 

ll'^LQ.. .AD^......Sy.b^.^D^Lr'^^'t.0!'''":'. Failing 2000 , Pennia.yl variii. a Dr i .1. .1 :i. iii:| 
C: o rn p a n y , 

C a r-1 Ti b a d 
„ 

!'J M 

I:?.?.1..?'. 1 b.'-'A .e......!::^.^ '3£.^.r. 

^.Z.e..,...(.inche^) F.LoflL.. '•.t.'3^.!.. .}..f:.'. ..-'!..iee'.^..)... 

12 ••-I/4 0 39 
7--7/S 39 ^2 
4-3/4 •-•32 5 i:;)'? 

l^a.;^..l.n.l^.....B.e.^a.r':;!::'. 

c'.l...:s..e.......(!..l..n.c.h.e.c;>.l. !/J_L/E...!.........(J'.ou^l.ti!.c:;:•>. i;1"0"'.. ^.^..^'^t^ Jip .(+.fc;ot; > 

8 •-5/8 (1-1 •-40) 28 0 39 
5 •-1/2 (J--55) IS."; 0 ',32 

* 4--3/4-i nch opeii hole- •f-i-oiii "j3.2 ^eet la I; he tot.,..I 
depth of 589 feet 
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H-14 
SCREW ON ^ELL HEAD 

<-{. 

GROUND SURFACE n 

t^T-r-'-/ '/'"''/ / -^-T-^^'T-r-^•/ /\ ' / 2 -F / 

\i-^—i—^ ' '• • ' 

^...2-^^——* 
' • ' ' — •p 

p, ^ HOLOCENE DEPOSITS C^ 

... 
6ATUNA FORMATION ^L 

4-() 

/; 

^ 
/^ 

'•/ 

K' 
^ 
^ 
^ 

DEWEY LAKE ^ 
RED BEDS Y 

, ^ 
^ 
^ 
^ 
^ 
/ 
^ 
./• 
^ 

RUSTLER 
FORMATION ^ 

559.5 . . - .—..-A 
/• 
^ 

FORTY NINER ./• 
MEMBER ^ 

^ ^ 
422.4 y- 

^ 
y 

V. MAGENTA y, DOLOMITE Xs 
MEMBER /^ 

// 
448 f<, 

TAMARISK LX 
MEMBER p< 

54/1 9 ~^ 

CULEBRA 
DOLOMITE 
MEMBER 

572 ————————————— 
UNNAMED 
MEMBER '""^ 

?- ^^ 

, 

• 

^\ *• 

q/-1 

/ 

/ 

/ 

\ 
J\ 

/ 

•/ 
/ 

^ 

^ 
^ 
/ 
/ 
^ 
/ 
/ 
^ 

/ 

/ 
/ 
/ 
^ 
y 
/ 
/ 
^ 

/ 

/' 
/^ 
/ 

> 

/ 
/ 
/ 

^ 

A 

^ 

^ 
^^f^~^ 

^^~~~~-^^ 

ELE 

22^2Z^ 
J"^——— 1 

•o————— 

ELEVATION 3345,48 FEET 

2.250 INCH HOLE 

CONDUCTOR CASING (B.625 CO, 
H-40 28 Ib/ft SET AT 39 FT. 

7.875 INCH HOLE 

(NOT TO SCALE: 

CASING (5.500 INCH OD, 
J-55, I5.5lb/ft SET TO 
532 FT.) 

'OPEN HOLE 4.750 INCH 
(DRILLED BY CORING) 

-TOTAL DEPTH 589 FT. 

H-14 HYDROLOGIC TEST HOLE AS BUILT CONDITIONS 
AFTER COMPLETION ON OCTOBER 23, 1966. 

77 



Plat of Survey 

19L20 R'31-E 

^-14" 
Brass Monument 

"AS BUILT" 2021 

Scofs: 

r-iooo' 

Brass MONUMENT Location: 
564.7 Fft From West Un* 
569.5 FM/ From South Uns 
Sec. Z9. r-ZZ-S. R-51'E NMPM 
Eddy County. Nfw Mufco 
Elivofton- 5345.48 

CERTIFICATION: 
Thie la to certify that the foregoing plat was made from field notes of a bona fide 
Burvev made bv me and is true and correct U» tJ-ie 'beat of ay knowledge and belief. 

^ ^ 
^ 

_' 
L 

. 

/? £M. DATE; AUGUST 2^, 1987 
PREPARED FOR: SANDIA LABORATORIES DAN R. REDDY NM P'E&LS 5412 
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HYDROLOG I C DR I L.I.... HOLE: H- :1. 5 

AE:iRIDGED HOLE HISTORY 

t'h e following hole? h i story was. abstracted from the daily 
dri 1 .1. ing i'"e cords,, 

Note; Depths w'J 1 1 be from gi'"oi,.ir"id level unless otherwise 
reported,, Drilling two shifts •from 0800 hrs to 0400 hi"":; (20 
hrs/day). 

9 • 2 ^, - 8 6 C, o en in e n c e d s. i t e p r e p a r a •I :i. o n e ;•; t e n d i r"i Q e ;•;• i s t i n q pa c:l t o 

100 ft. by 100 it to accommodate drilling operations. 
Levelled ground and compacted pad with mini mum of 6 

i nches of cali che. 

9.....^(y.....(;3^ Drilled 12--1/4 inch hole from surface to .;;i?„5 •feet 
1.1 ^ :i. 1-1 g ftbhott Bros,, dry hole auger,, Set and aligned 
one .joint o-f 8-••5/8 inch OD (H--40), 2B Ib/ft, sur-face 
casing at 39 ft. Cemented annul us with 27 cubic -feet 
o (: i'" e a d / -• n i :i. ;•; g r o u t. 

9--30--86 Cut off surface conductor pipe near- ground level. 
E;-;cavated pit and used winch truck to set steel tan!:: 
f or mud pit. 

J.0"-23"86 Moved in Pennsylvania Drilling Co. R:i.g tt 1 from I-I ••-14. 
Star" fed rigging up over- H--15. 

10 •••2 4-8 6 Completed i igging up flow line':::, and filled pits with 
:I. 0 1 b /' g a 1 s a t. u r a t e c:l b r' inc. 1-1 e .1. c:l s a f e t y in e e t i n ci. Mad c; 

up 7 --7/8 :i.nch dri 1 1 :i. rig assembly, tripped in hole, and 
broke tower at. 1030 hrs. Drilled 7 •-7/8 inc:h hole from 
3 '•'' ,,5 ft to 140 feet us inc.) saturated brine water as 
circulation fluid. Tripped out. drill pipe., Secured 
i" :i. Q for the weekend. 

:I 0 '25 • 8 6 N o a r: k i v i. t y 

10 ••••26- 86 No ac t i v i t y 

10"27-86 Tripped in hole with drill pipe and 7-7/8 inc'h bit, 
c:::i. rcul ated hole. Pump problems, tear down and repair 
pump., Resumed drilling 7-7/8 inc::h hole from 140 ft to 
2 5 0 •f t. C i r" c: u 1 a •h e d l-i o 1 e a n (d t r i p p e d o u t dri I :I. p i p e 

and b:i. t 
„ 

1C'-2 8 •••8 6 Tripped :i. n hole with drill pipe and bit to continue 
drilling 7 •••••7/8 inch hole from 250 ft to 388 ft. 
Using brine water as circulation fluid. Circulated 
hole and ti" i pped out. wi tl"i drill pipe and bit,. 
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1 0—2 9 ••••8 6 Tripped in hole with drill pipe and b :i •(•;. !.. o continue 
drill me) 7-7/8 inch hole? from 388 f1 I-o 'I0.:. •(-•I. 

1 0-'30'-86 Tripped out drill pipe and replaced bit. '..'acnunied out 
m 1.1 J p i t s. 

I' 
r" i p p e d i i-i h u 1. e w i t. h d r-i 1 .1. i n q a a £> e i n b 1 y an d 

continued drilling 7-778 inch hole from 490 ft. to 650 

ft. Ci r" en 1 a te d hole and tripped out with dri.l.l. pipe 
and bi t 

« 

10-'30--86 Rotary control valve problems,; repaired arid replaced 
air cylinder. 'Tripped in hole with drill pipe and bit 
tc.) continue drillinq 7-778 :i. n t::: h hole? from 650 ft to 
735 ft,, 'Tr i ppecj out drill pipe and bit,, Secured r i ci 

•(: or the weekend. 

11--t--e6 No <acl-:i vi ly 

n-2-B6 No activity 
;1. :I. -3-B6 Tripped i ri hole with dri:ll pipe and bit. Cont .i. nued 

drilling 7 ••••7/8 inc-h hole -from 735 ft !:o 744 ft (core 
p o .i n •t;. ' 

„ Tripped out: dr i 1 :I. pipe and bit in pr opal at. .i. on 
for corinq,. Run telTiparar'y sitr i riq o'f 4-1/2 i.i"icl"» stee:! 
c a s i r-i q •t o 7 4 4 •(• t t o a c. c:: o in ni o (::1 ale w :i. re'-1 i n e (:.: o i - 

i. n q 

o per at i on':;.. 

1:1.'-4—86 Riqned i..(p wi re-'l. i lie c-orinq asKernb 1 y. Pi c::l.:ed up 10- 
foot ii:>pl i t'"i nner tube core barrel with 3-7/8 i rich OD 

di aciiond core head to crit 2-1/4 inc::l"i diameter core,, 
Tripped in hole with core barrel and w'i. re--:l. i (ie pipe to 
744 •feet. Cut core ti-1 frofn 744 ft to 754.2 ft usinq 
aatLirated brine water as ci rcul at i nq fluid., I"-; e covered 
10 .,2 ft of core,, Cut core ti1 2 •from 7 5 4,, 2 ft to 764.2 
ft:., Recovered 10 ft of core,, l....iql'it plant, we lit down,, 
repaired and conf. inued corinq core ft 3, frool 7fo4.2 ft 
to 774 ,,2 ft.. Recovered 10.0 ft. of core.. I ripped out 
wire—line pipe and corinq assembly. Pulled tefiiporary 
c: a s i i •i q „ 

:I. :I.-•5--B6 Picked up and ran in hole with drill pipe and 7 ••-"7 / 8 

inch bit and reamed core? hole to 7-'779 in diameter 
-(' i- (:) (ii 7 4.4 f t. t. (::. 7 7 4. „ 

2 f •t:. 
„ 

(::.: o 111 :i. r i u e d •t- c:) d r :i. :I .1 7 • - 7 7 B i r i':;: 11 

hole from 774 ,,2 It to 844 ft. Pump problem-:;,, Lripped 
on t dr :i :I :I pipe arid hit,. 

1 1 ••••6--86 Repaired pi-imp.. Tripped in hoi e w.i tli drill pipe and 
bit to continue dr:i:l.:l.inrj 7-7/8 inch hole i rnfii 844 ft 
to 854 ft (c ai::. i ri q depth). Ci rcu I ate'::! hole to clean 
out. „ Tripped out with d r :i .1. :I. pipe arid hit: ii'i 
preparat i. on for qeophyyical loqqinq. <.:ire':;>ser nil a-;;; 

:i. oqqer';- on site at I.O1..") hr-;:; to run qeophyEi ca I loqs,, 
Ueophy';;;! c a:l. loq-;:; run :i nc.! uded qaiiima ray,, cat :i. pel ,, 
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d & n s :i. 1. o n „ 
B i-1 (:'; a c o i..i s til o g , 

c o m p e r'i sate cl n e u t r" on, a i"i d 

dual later-clog. Rigged down Dresser" Atlaa and rigged 
up USG'::),, USGS logging at 1945 hrs. Geophysical logs 
run :i. nc 1 uded gamma ray, neutron porosity, gamma—i:iamina 

density, and call per". Completed logging operati on a ar 
2230 hrs. Rigged up to rui-i c a •sing. 

l'-7-"86 Ran 21 joints, 868.86 •ft of 5-1/2 inch 00, ,:J-55, 15.5 
Ib/ft, STM:;, casing and set at 853 feet BGL. Ran a 

c::omh:i. nat i on guide shoe and float collar on the bottom 
of the last joint. Ran central i zer-s on top of .10:1 nts 
ti1 2, 5, 9,i 1.3, and 18., Made up Dowel 1 c i r c 11 1. a •I. :i. n c:i 

l-i e a d and b r" c:i k e c :i. r c u 1 a t i o n 
„ 

t:; o in (d e n c: e d i:: e menU n g 

operations nith 15 harrels CN--7 (chemical nash) 
followed by RFC-'Class A (Thi ;-;otr"opi c::) cement , fo.U.oi-'ed 
by 70-•30 poz dii;-; ceinent. Slurry (iii;;ed at I'l.O to .1.4.,2 
Ib/'gal;; pumped at 2,, 5 bbl/min. Released plug and 
displaced with fresh water; cement back to surface. 
S h u t - i n c: :i. r- c: 1.11 a t :i. n g I'-i e a d 

„ 
R i g q e d d c:i w n II o well.. I'J a i I':, e d 

on cement. 

•-8'-86 No Activity 
1 :I.-•^••-Sto Cut off 5--1/2 inch casing and retrieved cemei-i I-i ng 

head. Ric:)cjed up flow line. Tripped in hole wi th 
drill pipe and 4 ••-3/4 inch bit. to drill out ce merit arid 
float collar. After hit was on bottom, evacuated hole 
of brine witl'"i air compressor. Changed out dr i 1 1 i i'ic:) 

fluid from brine to fresh water spiked wi. th an cjrqam.c: 
tracer (tri metaf 1 uoroben^oi c acid),, Drilled out pli.n:i, 
float collar, cement, and guide 'shoe to a depth o f S55 

feet,, C:i. rc'-i.il a led c:i can and tripped out. with drill 
pipe and bit to pic::]:: up c:or"e barrel „ Tr i pped in hole 
with w i r- e - •• 1 i n e p i p e a i -i c:i 1.0 •- f c:) o t s p 1.11 - • i 1-1 n e r t i..i b e c: c:i r e 

barrel to cut 2—1/4 inch diameter" c:or'e,. Began c:uttinq 
core tt 4 from 855 ft to 865 ft using traced fresh 
water as c::i rcul at i on fluid,, Rec overed t-?. 5 ft of core. 
Cut core tt 5 from 865 ft to 875 ft and recovered 9,,9 
ft. of core,, Cut core tt 6 from 875 ft to 880,, 8 ft and 
recovered 5.9 ft of core. 

1:1.-10-8 6 Continued coring. Cut core W 7 from 880.8 ft to S90.8 
ft. and rec: overed 9.5 ft of c::ore., T rip peel out; laying 
down wire-line pipe,. Pic'ked i-ip drill pipe and 4—3/4 
inch bit;, to ream core hole. Reamed core hole tc:; 4-3/4 
inc:hes from 853 ft to 891 ft usinci traced fresh water 
as c:: :i rcul at i on fluid,, Circulated hole clean and 
tripped out drill pipe and bit,, 

.1. 1 ••• 1 1 86 Rigged up l-ynes hydrol ocii c test tool and tripped in 
hole to set pac:ker at bottom of c:as].nci to test. 
interval from 853 ft to bottom of the hole at 89:1. ft... 

83 
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H-15 
SCREW ON WELL HEAD 

R: 

GROUND SURFACE r 

10 

42 

168 

5TLER 
NATION ^ 

^£Z^ / -,.' / • -^-r^^— - ^ ' ^ 7 I/ 

HOLOCENE DEPOSITS ^ 
————————————————t^ 
6ATUNA FORMATION O^r 

// 

DOCKUM GROUP // 
(UNDIFFERENTIATED) •/ 

K 
^ 
^ 
/< 

/< 
DE^EY LAKE •/, 
RED BEDS /. 

•/• 
/• 
/• 
^ 

/- ^ 
^ 

r ^ ^ 
/> 
^ 

FORTY NINER ^ 
MEMBER ^ @ 

7AR S^ 

K 
MAGENTA /^ 
DOLOMITE <A 
MEMBER K/< 

/$ 
/< 

77-^ KX 

TAMARISK y 
MEMBER p 

BRR R 

CULEBRA 
DOLOMITE 
MEMBER 

(-H-IT 

UNNAMED 
MEMBER 

: iF 

/ 

/ 

/ 

/ 

/ 

/ 

^ 

V' 

^ 
/ 

/' 
/ 

/' 
/ 

/ 

y 

^ 
/ 
/ 
/ 
/ 
/ 

,/* 

i/ 
y^ 

^• 
'/' 
^ 
^ 

/ 
/ 
/ 

/• 
/• 
/ 

•^ 

ELE 

<^a——— 

—g———— 

ELEVATION 3480.2 FEET 
^1 

2.25 INCH HOLE 

CONDUCTOR CASING (6.625 00, 
H-40 28 Ib/ft SET AT 39 FT. 

7.875 INCH HOLE 

(NOT TO SCALE: 

CASING (5.500 INCH OD, 
J-55, 15.5lb/ft SET TO 
853 FT.) 

"OPEN HOLE 4.750 INCH 
(DRILLED BY CORING) 

'TOTAL DEPTH 900 FT. 

H-15 HYDROLOGIC TEST HOLE AS BUILT CONDITIONS 
AFTER COMPLETION ON NOVEMBER 14, 1966. 



Plot of Survey 
"Brass Monument as built 

n 

CLOBrosf Cap 
. 

^op \ 
?!/ . 

S89956'W {Record) ^ 
/6 ^ 

^ 
^ 

i 0 ? 0° 
0 
0 
</) 

-DR/LL HOLE "H'15'^ 
/^ / a 

/ 0 

fe:l"»501 o ^ 
» v 

170.6' 2^ 

v> ^ 
^ ^ 
V) U 

«j 
^ 

^ Brass Monument ^ 

^ 

27 

^ 

LOCATION: 
92.6 feet from North Line 
170.6 feet from East Line 
Section SB 
Township 22 South 
Range 31 East 
Eddy County. New Mexico 
Elevation: 3480.2 M.S.L. 

CERTIFICATION: 

This is to certify that the foregoing plat was made fron field notes 
of a bona fide survey made by me and ie true and correct to the best 
of ay knowledge and belief. 

^a^ L 4^f>t 10/10/gfe 

PREPARED FOR: SANDIA LABS 

DAN R. REDDY NM P 

ENGINEER AND LAND 

SESSIONAL 

SURVEYOR 5^» I\ 

s? 
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STATE OF NEW MEXICO 
VTATE EN61MEER OFFICE 

•OtWtLL 

& E. REYNOLDS 
(TATf EMNMEEK 

September 17, 1986 
WWW II 

m t ind STREET 

I.O.BOX 17t7 

IttOMU. NEW UfXICO U201 

FILES: 0-06-1469 (H-14) 
0-08-1470 (H-15) 

Sandia National Laboratories 
PO Box 5800 

Albuquerque, New Mexico 87185 

Attn: Jerry W. Mercer 

Dear Mr. Mercer: 

Enclosed are your copies of the above number 
to Drill Exploratory Hole for your files. 

otices of Intention 

Art Mason 
Field Engineering Unit 

AM/tmg 

End. 
cc Santa Fe 
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IMPORTANT- READ INSTRUCTIONS ON BACK BEFORE PILLING OUT THIS FORM 

NOTICE OF INTENTION TO DRILL EXPLORATORY HOLE 

_______Eddjt______________ Counry 

September 12, 1986 0-08-1469 
File No 

-_- Date Received 

I Name gandia National LaboratorlaB 

Mailing Address P. 0> BOX ^800 

City »nd State Albtiquapqua , Haw Marino B7185 - At.tni niv. 7'l33 

2. Hole is to be drilled under contract for P. 8. PapartTBant of gnariyy 
(self or company) 

and is to be known as the H—3. ^ 

3 The hole is to located ••" 3*?0 feel from >h.80Uth Line and -> *i50 feel from theVeBt Line 

of Section *9____ Township 22S 
,________ Range ^1E._______ N.M.P.M., on land owned 

by D. 8. government of. 

4 Drilling will commence on or about SeptegbT 19 f 1986 

5. Description of Hole: Depth to be drilled ^0*? 
f**t________ . It is our intention to: 

a. iI complete this hole as follows without cementing casing and to plug this hole immediately after completion 
of drilling in accordance with the rules and regulations of all appropriate regulatory agencies. 

b.t3 cement casing and retain hole completed as follows: 

Diameter 

of hole 

12 1/1 

7 7/8 

» 1/2 

Casing 

Size 

8 ?/t 
5 1/2 

Open 

New/Used 

!•« 
Ww 

Hol« 

API Grade 

H-<0 

J-5'S 

Wt/Foot 

2Sf 

16.').' 

Interval 

From 

0 

0 

•m 

To 

»0 

W i, 

«i?«i 

Mud or Cement 

Type 

Batch 
70-30 poz 
.alt r«nlBt. 

Sacks 

To 
?urf. 
To 

?urf. 

6. Location of hole is confidential - 

^. Logs of hole are confidential 

.; not confidential 

: not confidential . 

8 Additional statements or explanations: PTt Of OTTall hydrologie InVatigatJOMB 
at the VIPP 3if on the Ruatler formation: in particular the 
Culebra DoloBlf. ______„____ 

^•gpLJf* HTBT .____ 
_ . 

______ 
. 

__ 
_ 

_____ ., 
depose and «ay that 1 have ctrefuUy 

read the foregoing statement and each and all of the items containe^-therein, and that the tajne ue true to the belt of 

my knowledge and belief. 

L^J .4>UA^--^___ 
Jerry V. M«ro»r 

Wr»»1 wri m» t»i">f><n*» • mw •M •»'9 

The above proposed casing, cementing, and plugging program has been yiHcw^-hy^ja^ in my capacity u • duly 

appointed representative of the New Mexico State Engineer, »nd to the best of my kn(M?Tc<*gt^and belief will bt 

adequate to insure that waters and other minerals will be pennanenUy-iconfmed to the zones ui'^hich they aje 

encountered. (See reverse side of form for specific State Engineer BEgurations regjirdu^ the drilling o^Sfais hoie). 

-_ '^Cf^'y I 
j(^Aa^———^-' - 

Art Hanon, field Engineering Tjnit 

Date Siepteatiei 17, 1966______ 
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1. Drilling of hole shall be subject to compliance with the New Mexico Statute! uid all rules and regulations of the 
State Engineer. 

2. Casing shall not be installed or cemented without prior notification of the State Engineer offict. 

3. Hole shall not be plugged without prior notification of the State Engineer office, 

4. Log of hole and plugging record shall be filed with the State Engineer office as soon a* hole u completed. 

LOCATE HOLE AS ACCURATELY AS POSSIBLE ON FOLLOWING PLAT 

Section(s) _____I7__________ .Township ____22 
S 

. 

, Range• -, Township - 

Elevation ?3^^ 
. N.M.P.M. 

^ 

---- 

• 

td^t 

---- 

---- 
L 

---- 

---- 
r 

i 
' 

-i-- 
----r---- 

L L 
1 
1 
1 

r----f--- 1 

1 
r r 

i 

1----1---- 

r r 

i——— 

-- 
---- 

L 

•--- 

---- 
r 

(---- 

---- 
L 

---- 

-- 

r 

- 

---- 
L 

---- 
r 

-- 
r 

---- 

L 

^——— 

r 

r 

INSTRUCTIONS 

This form shall be executed, preferably typewritten, in triplicate. 

Each of the triplicate copies must be properly signed. 

^(l-t. 
A separate notice mwf b» filed for each hole drilled?.- ,»-> , 

Sections 1-4 - Fill out all blanks fully and accurately. 

Section 7 - Estimate time reasonably required to commence drilling. Drilling shall not commence until the Engineer 

is notified. 

Forms should be filed with the Field Engineer, Box 1717, Roswell, New Mexico 88201 
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Mjy 1B72 

IMPORTANT - READ INSTRUCTIONS OH BACK BEFORE FILLING OUT THIS FORM 

NOTICE OF INTENTION TO DRILL EXPLORATORY HOLE 

gddy 
County 

Septomb«r X2, 1986 0-08-1470 
File No. Dale Received 

i Name Sandia national Laboratories 

Mailing Address P. 0. BOX 5800 

City and state Albuquerque. New Mexico 87185 - *ttn» PIT. 7133 

2. Hole is to be drilled under contract for - 

V If and is to be known as the —n—j.? 

0. S. Department of Energy 
(self or company) 

3. Theholeistolocaied__lJLOO_ f«n frnm ihcHOrth i in, ,n<l ^170 fen frnm (h, East , ,„, 

of Section 26 TVmn«hip 22 
S._______ R.nge jl E«____ N.M.P.M., on land owned 

by P. 8. government_______ of 
____________________ 

. 

4. Drilling will commence on or about September 25. 1986 

5. Description of Hole: Depth to be drilled . 

915 
, It is our intention to: 

a. 
D complete this hole as follows without cementing casing and to plug this hole immediately after completion 

of drilling in accordance with the rules and regulations of all appropriate regulatory agencies. 

b. [X cement casing and retain hole completed as follows: 

Diameter 

of hole 

12 V» 
7 7/8 

» 1/2 

Casing 

Size 

B 5/8 

5 1/2 

Open 

New/Used 

New 

New 

Hole 

API Grade 

H-t>0 

J-55 

Wt/Foot 

28f 

15.5<1 

Interval 

Froni 

0 

0 

855 

To 

40 

855 

915 

Mud or Cement 

Type 

Batch 
70-30 poi 
Salt realBt 

Sacks 

-To- 
Surf 

To 
.Surf 

•, not confidential 6. Location of hole is confidential. 

7. Logs of hole are confidential . ; not confidential * 

x 

g. Additional sta,eme,its or expian.t.ons: fart ef overall hydrole^ioinTeatigationa 
at the VTPP aite on the Ruatler Formation; In partleular the 
Culebra PologAte 

Jerry W. Mercer 
read the foregoing statement u\d each and all of the items cont 

my knowledge and belief. 

depcot and uy that 1 have carefully 

therein, and that the aune are true to the belt of 

^ /hijLMJL^- 
weroer 

gniilneering rrejeeta Div. 7133 
aatidia Rational u^oratorlea 

The above propotcd casing, cementing, and plugging program has been reviewed by me, in my capacity i * duly 
ippointed representative of the New Mexico State Engineer, and to the best of my knowledge and belief wfll be 

adequate to insure that waters and other minerals will be pennanentb^3onfined to O^e zortetjn which they are 

encountered. (See reverse ode of form for specific Slate Engineer iftulttions regarding the driiin».of thu hole), 

Date . 

^•:£7miyfeslne«r•ing unit 

S*pt«BBb*r 17, 1986 
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1. Drilling of hole shall bt subject to compliance with the New Mexico Statute! and all nilei and regulations of the 
State Engineer. 

1. Casing shall not be installed or cemented without prior notification of the State Engineer office. 

3. Hole shall not be plugged without prior notification of the State Engineer office. 

4. Log of hole and plugging record shaU be filed with the Slate Engineer office — won a* bole u completed. 

LOCATE HOLE AS ACCURATELY AS POSSIBLE ON FOLLOWING PLAT: 

28 22 a. 3^ »t Section(s). -, Range . • N.M.P.M. _, Township - 

Elevation . ^T8 

&. 

.-. 

i 
| 

1----L---- 
1 
1 

i----i---- i 

L L 
- 

1 
1 

----i---- 1 
1 

----(---- 1 
i 

k---L.-- 
| 
| 

i----r---- l 

n 

--- 

---- 

L.--- 

---- 

---- 

---- 

-,-- 

„.„ , „ ^ , ,. 

1 

.--|--- 
1 
1 

r"-r-'-- 1 

L- -L-- 1 
1 

•---[---- 1 
1 

----1--'-- 
1 
1 

.---k--- 
1 
1 

-"-1---- 

----. 

---- 
L 

-.. 

----. 

.--- 

---- 

n 
• 

---- 
-——— 

L--- 

---- 

---- 

---- 

l'»ofr 

•y w f^- 

INSTRUCTIONS 

This form shall be executed, preferably typewritten, in triplicate. 

Each of the triplicate copies must be properly signed. 

A separate notice must be filed for each hole drilled. 

Sections 1-4 - Fill out all blanks fully and accurately. 

Section 7 - Estimate time reasonably required to commence drilling. Drilling shall not commence uotti the Engineer 

is notified. 

Forms should be filed with the Field Engineer, Box 1717, Roswell, New Mexico ?8201 
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Sandia National Laboratories 

date. Q^obor "? 1 °R r-; Albuquerque. New Mexico 87185 

to: Record 

from: jerry W. '^.rcer, 7133 

4y ^TA^A/— 

subject: Technical -";nd Safety Bric-fing at H-1^1 hydrologio exploration 
hole. 

A msc'ting was held at H-14 drill site on September 25, 19';5 
at 1755 hours prio;" to breaking cower. The purposs of the 
i^eeting was to discuss the technical objectives of thr- hole 
and to outlin;;- ssf-sty procedures. Jerry Msrcer gave sn 
overvisw of the technical objectives which in";ic?ted th's 
holes c;re p:.rt of the overall network of holes co test the 
Culebr? Dolomite member of the Rustler. Good quality samples 
and core were str^ss^d as fchs i-nain objectives of th3 drilling 
operation. The hole will bs drilled with brine water ss a 

circulatins •2gent until such tinis as it may causs fchs 

potsnfci?! loss of the hole Mud use will be evaluated at this 
time. 

The safety part of ths meeting stressed three (3) major 
points? 

1 
. WIPP site safety requiremonts 

2. Availability of medicsl facilities at the WIPP site 

3. Pennsylvania Drilling Company Safety Plan 

The WIPP site ssfety requireiinants were reviewed and included 
location of fire extinguishers, use of occupational safety 
equipment such as hard hats, safety shoes, and safety glasses 
(when appropriate). 

Tha availability of medical facilities at the site .".nd their 
use were discussed. The contractor was informed that msdical 
help such as ambulance etc. was available at the WIPP site. 
In case of an accident beyond minor first-aid the site 
security should be notified. 

The Pennsylvania safety plan was reviewed and discussed. 
Emphasis was placed on making th; drill site as safe as 
possible. Tha need of periodic safety "nestings was stressed. 
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Those in .attend'-ne'e included: 

Jay L. Trotfce Pennsylvania Drilling 
Gary R. Hieter Pennsylvania Drilling 
Ronald L. Wolf Pennsylvania Drilling 
Rodolfo G. Rodriguez Pennsylvania Drilling 
Maxwell Crass Pennsylvania Drilling 
Steve Kovacs Pennsylvania Drilling 
Rick Beauheim Sandia National Laboratories 
Jerry Mercer Sandia National Laboratories 
Vayne Sfcensrud Intera Technologies 

JW'-^mS^r 

Copy to: 
Ray Nations, DOE 

Dick Crswiey, DOE 

6332 Fred Yost 
7133 Bob Statler 
6331 Al Lapp in 
i5331 Rick Beauhsim 
Pennsylvania Drilling 
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Sandia National Laboratories 

Albuquerque, New Mexico 87165 

Date: October 24, 19B6 

J^^^-^W-L^———-—— 
From; 'Jerry W. Mercer 

Subject; Technical and Safety Briefing at the H-15 hydrologic test hole 
near the MIPP site 

A technical and safety briefing was given at the H-15 site on 

October 24, 1986 at 0930 hours, prior to the beginning of drilling 
operations. Jerry Mercer gave an overview of the technical 
objectives of the drill hole indicating that, in general, they 
were the sane as the objectives for H-14 which had just been 
completed. Collection of good quality samples and core were 
stressed. 

The safety of the drilling operations was again stressed. The 

three major points discussed included; 

1. WIF'P site safety requirements 

2. Availability of nodical facilities at the MIPF site 

3. Pennsylvania Drilling Company Safety Plan 

The WIPP site safety requirements were reviewed enphasing 
placement of fire extinguishers, use of occupational safety 
equipment such as hard hats, safety shoes, and safety glasses 
(when appropriate). It was also discussed that caution should be 

used when pulling out on the paved road when leaving the drilling 
site as this road is well traveled. 

The availability of medical facilities at the WIPF site and their 
use was reviewed. The contractor was interned that a nedical 
technician was available and so was the use of an ambulance. 

Because Pennsylvania Drilling Company is using the Safe Operation 
Procedures for Drilling published by International Association of 

Drilling Contractors (IADC) as a guideline, the applicable 
sections were reviewed. Drill crews were reminded that it was 
their job as well to nafce the drilling site as safe as possible. 
There was no known drilling hazards outside of normal operations 
expected at this location. 
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Copy to; 

Ray Nations, DOE 

Did; Crawley, DOE 

6332 Fred Yost 
7133 Bob Statler 
fc331 A] Lappiri 
6331 Rick Beauheim 
Pennsylvania Drilling 
File 



''age _!. c^ ^. 
SANDIA NATIONAL LABORATORY 

INSTRUCTIONS TO L066ING COMPANY 

Date O^r^flg^ ^ 
j 

H ff C. Logging Company f> fcg-y-S gyg - /^T^-S 

Prepared By ?ggfcy U yt/gig.^E->€. Logging Engineer <?e»2.iOi-D l/^Mg-WA^ 

Witnessed By Us^^ ^J ^^Vtfl^^"- 
LOQ Headings! C7^7 

Company ^ g p^ ̂ .T^ g>L>T OF ST^E-ie-g^y________ 
Nell Number _____H 

~~ 
^————————————————————————— 

Field (A j I P P ^ t TTT 

County £ r>0 V_________ State /O t^^J A^e-X . ^ 

/S'^'eve'y^o L.tfc^rio'1' 
Location ^ 3 SO F S i» ^»^P ^ S S~0 Ft</t.\(^n.>. rte. PgQvii&fe-^ 

'•l-t^rff^ Section •^.<^______Township ot'3. S_____Range 
3 I 

S"_____ 
Permanent Datum: ground level (G.L.) Elevations; G.L. 

^ 3 3 H 7- 

drill floor (D.F.) D.F. ____________ 
kelley bushing (K.B.) K.B. ______________ 

Hole Status 

SIZE FROM TO. SIZE FROM T.O. 

Casings 8 % 0 31.S' FT Borehole /3.^ <*> 3^. S^/=r 

__ __ __ 
2J^" -23^ -0-3 fr 

Fluid Status 
t^»«»i. ise' 

Type Fluid in Borehole 6^.^^ Fluid Level F^t. QuiemiC-F 1 u i d Loss /t>>4 
t.f6 Cl K'&~ 

Density >(> |I»/Q^^ pH 
-—_____ Viscosity -——____ 

Purpose of Logging Program, Zones of Special Interest, Critical Hole 
Conditions, Remarks, Etc. Purffoc; »'s 4o obT-a^vi _< /-^u4>Q rcn> li i'c. ^H^ 

k4«iro^q>c, «jft4ft. -j-« ^k< 4op o-f •+k« Cule.^ F»n . 7^ ^°9< 

LUl'tl bfe-ttS«-<l ^p^ <•^t.sJ; g^O^'C. (LO^ff ) c^4-t01^ CL^t ^4J»t>/oq ;C- 

<^v^<^^^j<*,«'S . 

^11 I o^<. -^ b< re-c»rc|g<^ o*\ g^v^e. cfep'4^_____ 
Nuiriber of Prints: Field 10_____ Final IS"——_— 

Send to : Sandia National Laboratories 
P. 0. Box 5800, Division 7133 Attn. Jerry U. Mercer 
Albuquerque, NOM Mexico 87185 
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Page 3^ o+ _3 

Log Number ^ J - D 
IAM-L. Lvt-r~G~<i 0 L.O <5- 

(a.) Vertical Depth Scales 2-inches/100 ^eet and 5-inches/lOOfeet 
(b.) Horizontal Logging Scales Dye s£e^ S4-a "i ct a r'ct 

(c.) Logging Speed Desired -^ 3o FT/t^n*' - .- . , .-wyy * .,y w^t>-w ^ >- -I » , ,. w -^ •w- • ' f ' • " 

"_______________——_________________________ 

(d.) Interval to be Logged To •To. I J» p-^-h 4-o Sur-r^ce. CttSi'M^ 
(e.) Zones oi Special Interest -4-a •f-a i h n 

1«-.______________ 
6'awt \M. e^_____0 

— 100 ft Pr 
(f.) Special Instructions P^.H c-^e MJ ttli'll ;w gttrg 4k«. 

htfig, \S F^H rt-f •^lu.'d clur?i^ foga ? 
n^____ 

(a. 
(b. 
(c. 
(d. 
(e. 

(f. 

) 

) 

) 

) 

) 

) 

Verti 
Horiz 
Loggi 
Inter 
Zones 

Speci 

<Je,«* 4-roui i < - 

J^ cLu 

cal 
ont 
ng 

val 
of 

al 

ll m.\*. 
\ 

Depth 
al Log 

Speed 
to be 
Speci 

Instructions 

IA& [^n ei i Me <^ » l>^tl'4^0M C 
<^ 

Scales 
ging Sc 

Desired 
Logged 

al Inte 

J iii i & 

</^ ^ 

a 

r 

(?-fl-l^Ml^ — 

C.» 1.1 r»E^ tf"— 

j 

2-inches/lOO -feet and 5-i 
les D^v.ffv-e'r S4av( 

-l^ 3o pr/^in/ 
ToT»»l. 1+OLE-" 

est ToTrtL I^OLF- 

-U «l»efr kflc. 

d<,rrl 

^ - 

/<." 
-A+^- -filLi 

nches/lOO^eet 
^L.tHta^fc -I? ^»M?%) 

100 i^pr 

<^ ^ L;t«.»A-/ai.<- 

-,^ •^lu,<l 

Log Number »3- ̂ 0 Mt-Tg-^ <, A T g h DglL>S»Lfa^ l^^^^MlA 
(a.) Vertical Depth Scales 2-inches/lQO ^eet and 5-inches/IQOfeet 
(b.) Horizontal Logging Scales .DcHt.'-l-n Si.o — 3-0 em'tk /'tf —2.0 ^rC^f 
(c.) Logging Speed Desired ^L> io i*^^ »»\i n/ 
(d.) Interval to be Logged ToTf^ ^Wt\\ TO ^'UIgtgii^cg ^^(ivfr. 
(e.) Zones o{ Special Interest 'TOT'V^L. (4oLg"_______________ 

<f.) Special Instructions 6-Aw\.»tA.rt-_____<3 — loo rt-Pl"______ 

____________6^4 ̂ ire^____6>1- /<. 
u 

,_____ ________________b^*s.^_____S.a 
- ?.rt ^jy /.o~ ^,o ff»<^p 

bv; II cr^vo ^» H ^usur^ k<^ F^ T^. !{ ^ ^fu.'J 
gLmr^wo leaQ rwQ oporc^ '«tfuj______________ 

^< Logs do not need to be run in this sequence 
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Page 3. of _3 

Log Number >6 L) — 
6 H^ C — /^ C-Ou ^.Tl A, 0 CL 

(a. 
(b. 
(c. 
(d. 
(e. 

(f. ) 

Vertical Depth Scales 2-inches/lOO feet and 5-inches/lOOfeet 
Horizontal Logging Scales ^0 - 1^0 US/FT- ^ IT H. l^o - 3.HO l&^n/> 
Logging Speed Desired -^ i^a pt- f »A 

nJ________________ Interval to be Logged T-orcJ ^i^p-Hi 4« gur^cic.^ 0><..t'xj 
Zones o'f Special Interest -pi •f-g. j ^ o f 

f________________ 

Special Instructions /Q. ^ c4^ ^ 0 - I'40 ^^/^>-W//^O - ZHO ^^^ • fftfii 
/». C. ItA IAA, t ^ ^ fOrt Ayj- 

^r;n cr^ ^^.n .^s^rft h«ft »"& fu/fc^ 
J^ ^ i" if j,v.r^»q ^ofa^ li^^ z,c.«i.>'ci4^ei*.^ 

OF L^(^^ 
Log Number 

(a.) 
(b.) 
(c. > 

(d.) 
(e. ) 

(+. ) 

Vertical 
Hori sont 
Logging 
Interval 
Zones of 

Special 

Depth 
al Log 
Speed 

to be 
Speci 

Instru 

Scales 2 

ging Seal 
Desired 

Logged 
al Intere 

cti ons 

-i nches/100 
es 

st 

feet and 5- inches/lOOfeet 

Log Number 

(a. ) 

(b. ) 

<c. ) 

(d.) 
(e.) 

Vertical Depth Scales 2-inches/lQO feet and 5-inches/IQOfeet 
Horizontal Logging Scales 
Logging Speed Desired 
Interval to be Logged 
Zones of Special Interest 

<f.) Special Instructions 

» Logs do not need to be run in this sequence 

106 



I 
of 

3 
Page • of 

SANDIA NATIONAL LABORATORY 

INSTRUCTIONS TO LOGGING COMPANY 

Date A^^tT^fiE^ ^ 
^ 

H J? ̂  Logging Company ^)re,Sf^~ - J^ ^J. 

Prepared By J^VM U Mt^^r Logging Engineer fi f«. X-d ^1 <J*i^ 

Witnessed By ^/o ̂ uy ^ ^4t^-^ 
LOQ Headings! .»^^ ^^ 

Company P 5- P^fcD^ E- V T OP- ^yUE-^G-y 
Nell Number H - ) 

S^______________________________,... 
Field UJ \ PP 

County £? DP 
V_________ 

State A) C/\ 
B€»^ ^Ho^t(^l6'lU"r to«-hc-l+ l^ S'.^PT- ^e" o^ i-hie 

1- o c a t i D n 
————Cj ^ fc ^r^n.——Sfc=——j^g.fc, p-gl_____________„ _ 

Section ^. ^_____ Township 3^3L 
S____ Range 3 I £" 

Permanent Datum; ground level (G.L.) Elevations; 6.L. 31^ ({ 0 
. 3L 

drill floor (D.F.) D.F. A^ 
4____ 

kelley bushing (K.B.) K.B. 
^ 

^'______ 

Hole Status 

SIZE FROM TO. SIZE FROM TO. 

Casings _§_%' __0_ _23_S" Borehole l^ ^ 0 39-S^=T- 

____ ____ ___ ^4 3ZS'pr g5»4 

Fluid Status 

Type Fluid in Borehole ij Fi n g- Fluid Level Surr^ce. Fluid Loss 

Density —________ 
pH 

'—________ viscosity ___^ 
Purpose of Logging Program, Zones of Special Interest, Critical Hole 
Conditions, Remarks, Etc. ?^ r-poc^. t«. -t-o ek)'^;^ .fe-4-^4: a^oJi^,*^ 
t^^r^^atC, <JQ^ k> ^f 0-f- Culgkfe. ^en oi& ^rU5-< ^ 

Ti.6 ^& L.J>^ b» u9«-^ ^or 54^4; a/^^lfi't- c^o^/e/o^^tj CtM^ hy^1 

g^altl^C^. 4U /^ \t) ^ )rt.C4?f^ij •^ ca^e, cigp-^l. Fc.^ ^ br*«\)^ C ^ 

00^. 
' 

bt. yxA^cc^l^ 
^ Cha« 

cc^T^ 
Nuffiber of Prints; Field \0_____ Final j 

5______ 
Send to ; Sandia National Laboratories 

P. 0. Box 5800, Division 7133 Attn. Jerry V. Mercer 
Albuquerque, New Mexico 87185 
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Pa^e t^-. of 3 

Log Number ^ ^ - Pc«»^t- L^ Tgg.C) ^ 0 g- 

(a.) Vertical Depth Scales 2-inches/lOO feet and 5-inches/lOOfeet 
(b.) Horizontal Logging Scales J^rc.scg^ A-Uac S4« »\ ot o.v^ct 

(c.) Logging Speed Desired 1^ 3d foe.4-/ w 
'iym4<________ (d.) Interval to be Logged Ta-^l dcp-Hi 4o bn44^ af gur^ac-tt g^n'Hj 

(c.) Zones o-f Special Interest T'0 +T» \ ^ <"» I 
e^______________ 

(^.) Special Instructions /L<^»n m<L____0 ~- I 0(? ^-Pr 
_________________^fc->>vi'4u 0>a- - 2.000 O^^J^. _________________________lxL»StC11V|tH 0».Z. •- ^.POC^ 01»>^/M 

____________________;____________U ^^gort ^- •>fJr»tff? Ift ^uf» 
l%,-t\ cirr ^ .^ \ \\ Tx&ur«- ^ql* v^atii^ 4" U ^''^' 
^[t.>«< <ttA«'H»i.tj tMno fhG /i^»ra ^h?!* 

^___________ 

Log Number « <3 ~- C o V^ Pgft^SfrT g b /t/&^t T Ig. d »t> LJ / (^ f» 1» »n >». 

(a.) Vertical Depth Scales 2-inches/lOO feet and 5-inches/lOQfeet 
(b.) Horizontal Logging Scales fire sor - <» •»-»q s. ^,+tt M c/o rd ^L.^fiJtMt. ->r- ^^ 
(c.) Logging Speed Desired ^ 3rt gT/*M iJ__________________ (d.) Interval to be Logged ~J~o4-a \ l»o I g 

(e. ) Zones of Special Interest ~Y'o 4<» | l\ « f p 

(f.) Special Instructions ^O^^VM.^ Q ^- f06 ft-T£ 
________________r^\: pi/- ^•(- </." 

^la.^^Ce^ .Pott^.-fu '-»g"^. 4o 4^-^ 
D^:ll r^uJ >^:ll |Vtt.ur« ^»>e. ^ 'f^\f »-f--^\^i'J 
ttu rC Kt 1 QhQ >' n r. QPP ru.^-^u Si_________________ 

iGg Number » 3 — 

Co^pg^gftTTfcb Den»g> (-0 &^. U)f ^^^^VH 
(a.) Vertical Depth Scales 2-inches/lOO feet and 5-inches/IQOfeet 
(b.) Horizontal Logging Scales J^n».'4-u ^.o - 2.0 uj/ 1.0 - ^eJ~i6^uP 
<c.) Logging Speed Desired >^ 3t) fc^^/i^.'u.K^fc- 

^ 

(d.) Interval to be Logged "t-»-^t ct«p^4U 4^ \»o^1o^ oT^Su^^cc. CAti'ttc 
(e.) Zones of Special Interest TO-THI^ Mc>t>£~_______________ 

(f.) Special Instructions ^L M^HIWM^_____^— /<9d APT_____ 
____________^irp«<- ^"- ^>' 

G>^.r^ Q^/^l? 3rt- ;?-0 tJL>/ ̂ -2-0 tf<up 

Dr^P ^rcuj ouril ^c^irc V\d/g» ireiua/'<rS -f^t If 
^^-^\JL 

^ Logs do not need to be run in this sequence 
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Page ^_ of „$_ 

Log Number *^ - fi V4 C ^COUST^O^. LlJ ^H^^lA 
(a.) Vertical Depth Scales 2-inches/lOO feet and 5-inches/lOOfeet 
(b.) Horizontal Logging Scales Ho ~ IHO ^s/f+ u..'4>t >^o -2^0 ^KWF 
(c.) Logging Speed Desired •^ Ho A«4/^>^^4*__________ (d.) Interval to be Logged -p> 4n I U* p-l-tv ^ P ko 

\€_______ (e.) Zones of Special Interest ~j~o •<-» t ^ o I 
e~______________ 

(f.) Special Instructions i^c.ou64Cc^ Ho— ISO^^uJ/ 14«>- 24< ifl.t<^ 

_______________r^» v^ ^ ^ fi -» icsi) ftpjr 

Dr;t\ fr»sjL? ^.n 
1\ iivy^r^ ^Q IP Fg ^ If gf- 

^^^____________________________________ 
— S-^\> c5p 2-^^6-S-— 

Log Number »_ 

(a.) 
(b.) 
(c.) 
(d.) 
(e. ) 

(f. ) 

Vertical 
Hori sont 
Loggi ng 

Interval 
Zones of 

Spcci al 

Depth 
al Log 

Speed 
to be 

Sped 

Instru 

Scales 
ging Sec 

Desired 
Logged 

al Inter 

cti ons 

2-inches/lOO 
lies 

•est 

feet and 5-inches/lOOfeet 

Log Number »_ 

(a.) Vertical Depth Scales 2-inches/lOO feet and 5-inches/IQOfeet 
(b.) Horizontal Logging Scales 

__________________________ (c.) Logging Speed Desired 
______________________________ (d.) Interval to be Logged 
____________________________ <e.) Zones of Special Interest 

(f.) Special Instructions 

» Logs do not need to be run in this sequence 
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Hole. H-14 

LOG QUALITY REPORT 

Log Date_jA/_^_/-^——— 
, Current Date. /^/s^ 

Log /VgmTtf 0*) - Cy ^^ Run ff____L Engr. f^HoiAl t'1 

m Field PrintI Final PrintI Log Annly.t ^J-Rirry \jJ^t ^ 
CHECK ALL BOXES - ACCEPTABLE YESOR 

UNACCEPTABLE NO 

Sections not applicable to a particular service, 
Leave Blank* 

A. HEADING 

1. Correct Heading Used 

2. Heading Data Properly Completed 

3. Logging Data Section Completed 

4. Equipment Data Section Completed 

5. Scale Changes Noted on Heading 

6. Are all abnormal conditions explained in the 
remarks section 

B. CALIBRATIONS AND SCALES 

1. Scales Correct for Area 

2. Scales Label led 

3. Scale Changes Labelled 

4. Zeroes Recorded 

5. Before Log Calibrations 

6. After Log Calibrations 

7. Repeat Section Recorded 

8. Repeat Section Acceptable 

C. VALIDITY OF LOG 

1. Curves Functioning Correctly 

2. Do Log values fall within reasonable limits 

3. Curves on Depth 

4. Logging Speed Indicated 

5. Logging Speed Correct 

D. APPEARANCE 

1. Printing or Typing Neat 

2. Printing or Typing Accurate 

3. Grid and Pen Traces 

4. Splices Straight and Clean 

5. Film Correctly Processed 

6. General Print Quality 

YES NO 

\7[ 

v^ 
V 

i7 
i7 

1/1 

i/ 
</ 

v 

V 

v 

^ 

REMARKS: Code Remarks with the proper Section Number. 
For Example: Remarks concerning before log 
calibrations would be coded B*5. 

no 



Hole. ^-^ 

LOG QUALITY REPORT 

Log Dote f0/6 / fit 
. Current Dote. 

Log C.n>/y\1f7g>L>CftrCD_______Runs. 
^£(0^1.06. y/6-ftyH^ft- 

Field PrintI Final Print ...I——I 

Eny._J^AiLflJia- 

Log Anaiyst Jiff^ \J //^C^ 0 

CHECK ALL BOXES - ACCEPTABLE YES OR 

UNACCEPTABLE NO 

Sections not applicable to a particular service, 
Leave Blank. 

A. HEADING 

T. Correct Heading Used 

2. Heading Data Properly Completed 

3. Logging Data Section Completed 

4. Equipment Data Section Completed 

5. Scale Changes Noted on Heading 

6. Are all abnormal condirions explained in the 
remarks section 

B. CALIBRATIONS AND SCALES 

1. Scales Correct for Area 

2. Scales Labelled 

3. Scale Changes Labelled 

4. Zeroes Recorded 

5. Before Log Calibrations 

6. After Log Calibrations 

7. Repeat Section Recorded 

8. Repeat Section Acceptable 

C. VALIDITY OF LOG 

I, Curves Functioning Correctly 

2* Do Log values fall within reasonable limits 

3. Curves on Depth 

4. Logging Speed Indicated 

5. Logging Speed Correct 

D. APPEARANCE 

1. Printing or Typing Neat 

2. Printing or Typing Accurate 

3. Grid and Pen Traces 

4. Splices Straight and Clean 

5. Film Correctly Processed 

6. General Print Quality 

YES NO 

V 

^ 
^ 
\/ 
7 

i/ 
/ 
v 

^ 

v 

>/ 

^ 

i/ 

^ 

i/ 
/ 

/ 
V 

REMARKS: Code R«mark» with »he proper Section Number. 
For Example; Remarks concerning before log 
calibration< would be coded B-5. 
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LOG QUALITY REPO,<T 

Hole. 1L-L_IA4_ Log Dote 10/6/ ffd Current Date 
/ °/ 6 / ffC 

Log pHc.- Acon&rn>O^R,,n ^ 

^ 
Field Print' Final PrintI 

Fnnr, 
{/CL 

U_J 
A 

^________________ 

Log Annly^t ^^Cu /{^ €9TCf lT 

CHECK ALL. BOXES - ACCEPTABLE YES OR 
UNACCEPTABLE NO 

Sections not applicable to a particular service, 
Leave BIank. 

A, HEADING 

1. Correct Heading Used 

2. Heading Data Properly CornpleTed 

3. Logging Data Section Completed 

••1. Equipment Data Section Completed 

5. Scale Changes Noted on Heading 

6. Are all abnormal conditions explained in the 

remarks secti on 

B. CALIBRATIONS AND SCALES 

1. Scales Correct for Area 

2. Scales L abel led 

3. Scale Changes Labelled 

4. Zeroes Recorded 

5. Before Log Calibrations 

6. After Log Calibrations 

1. Repeat Section Recorded 

fi. Repeat Section Acceptable 

C. VALIDITY OF LOG 

\. Curves Functioning Correctly 

2. Do Log values fall within reasonable limits 

3. Curves on Depth 

4. Logging Speed Indicated 

5. Logging Speed Correct 

D. APPEARANCE 

1. Printing or Typing Neat 

i. Printing or Typing Accurate 

3. Grid and Pen Traces 

4. Splices Straight and Clean 

5. r-ilrri Correctly Processed 

6. General Print Quality 

RfcMAKKj: Code Remarks with the proper Section Number, 
For Example: Remarks concerning before log 

calibrations would be coded B-5. 

YES 

~f/ 

v 

t/ 
v 

V 

Y 

V 

V 

v 

^ 

V 

V 
V 

V 
V 

V 
V 
V 

V 
V 

/. / 

/^ 

NO 

tJt- ^-Tt^rlos <_a\\^^«>HS nd4 6^ p^n^" 
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Hole. ^-1^ 

LUG QUALITY REPURT 

Log Date l<>f&/^ C,,rr.nt Date ID / £. I ^ 

Log Dqit>l> LttT-eiLft Lrt^. Run ff. Fngr ^011,0 /I M 

Field Print Final Printi Log Analyst Cf\^tu Lj >F7^ce^ 

CHE-CK ALL BOXES- ACCEPTABLE YES OR 

UNACCEPTABLE NO 

Sections not applicable to a particular service, 
Leave Blank. 

A. HEADING 

1. Correct Heading Used 

2. Heading Data Properly Completed 

3. Logging Data Section Completed 

4. Equipment Data Section Completed 

5. Scale Changes Noted on Heading 

6. Are all abnormal conditions explained in the 
remarks section 

B. CALIBRATIONS AND SCALES 

1. Scales Correct for Area 

2. Scales Labelled 

3. Scale Changes Labelled 

4. Zeroes Recorded 

5. Before Log Calibrations 

6. After Log Calibrations 

7. Repeat Section Recorded 

8. Repeat Section Acceptable 

C. VALIDITY OF LOG 

1. Curves Functioning Correctly 

2. Do Log values fall within reasonable limits 

3. Curves on Depth 

4. Logging Speed Indicated 

5. Logging Speed Correct 

D. APPEARANCE 

1. Printing or Typing Neat 

2. Printing or Typing Accurate 

3. Grid and Pen Traces 

4. Splices Straight and Clean 

5. Film Correctly Processed 

6. General Print Quality 

YES NO 

v 

v 

/ 

V 

^ 

v 

v 

1^ 

7 

^ 
V 

v 

i/ 

v 

v 

I/ 
7 
/ 

Y 

V 

REMARKS: Code Remarks with the proper Section Number. 
For Example: Remarks concerning before log 
calibrations would be coded B*5* 

-c- 
C-x. c-orr <c^-res. >'< 4 \v >'iy4* ^Hfr b) & 
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LOG QUALITY REPORT 

Hole. ^-i-r Log Dote fl/C./S^ Current Dote. 
^/< /^ 

Log /A^T^tW- ^ft-V^WV^- Run {f. Engr ft^y.a^cl 

Field Print -r a Final Print Log Annly.t ^ (j^. ^/e V^C^/" 

CHECK ALL BOXES - ACCEPTABLE YESOR 
UNACCEPTABLE NO 

Sections not applicable to a particular service, 
Leave BIank. 

A. HEADING 

1. Correct Heading Used 

2. Heading Data Properly Completed 

3. Logging Data Section Completed 

4. Equipment Data Section Completed 

5. Scale Changes Noted on Heading 

6. Are all abnormal conditions explained in the 
remarks section 

B. CALIBRATIONS AND SCALES 

L Scales Correct for Area 

2. Scales Labelled 

3. Scale Changes Labelled 

4. Zeroes Recorded 

5. Before Log Calibrations 

6. After Log Calibrations 

7. Repeat Section Recorded 

8. Repeat Section Acceptable 

C. VALIDITY OF LOG 

1. Curves Functioning Correctly 

2. Do Log values fall within reasonable limits 

3. Curves on Depth 

4. Logging Speed Indicated 

5. Logging Speed Correct 

D. APPEARANCE 

1. Printing or Typing Neat 

2. Printing or Typing Accurate 

3. Grid and Pen Traces 

4. Splices Straight and Clean 

5. Film Correctly Processed 

6. General Print Quality 

YES NO 

(/ 
7 

\/ 
^ 

^ 

7 

^ 

^ 

v 

REMARKS: Code Remarks with the proper Section Number, 
For Example: Remarks concerning before log 
calibrations would be coded B-5, 

C-S' ^.uy^«> OH A/f^T^irti^ CT^-P \ -f-^ 
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Hole. rj-l< 

LOG QUALITY REPORT 

Log Dot, \\ji j 66_______Current Date [\ f (, / 8 d 

CoV^VEtMsi^TCA I 

Log DEK.>SH 06-- t*'/ g^miMffRun ff 
> 

______________ Fngr H /^Vft ^ J 9 ^ 

,...rvn ...I——I Field Print Final Print Log Analyst j". lJ A/P ̂ C^ 

CHECK ALL BOXES - ACCEPTABLE YESOR 
UNACCEPTABLE NO 

Sections not applicable to a particular service, 
Leave BIank* 

A. HEADING 

1. Correct Heading Used 

2. Heading Data Properly Completed 

3. Logging Data Section Completed 

4. Equipment Data Section Completed 

5. Scale Changes Noted on Heading 

6. Are all abnormal conditions explained in the 
remarks section 

B. CALIBRATIONS AND SCALES 

1. Scales Correct for Area 

2. Scales Labelled 

3. Scale Changes Labelled 

'4. Zaroes Recorded 

5. Beforg Log Calibrations 

6. After Log Calibrations 

7. Repeat Section Recorded 

8. Repeaf Section Acceproble 

C. VALIDITY OF LOG 

1. Curves Functioning Correctly 

2. Do Log values fall within reasonable limits 

3. Curves on Depth 

4. Logging Speed Indicated 

5. Logging Speed Correc t 

D. APPEARANCE 

1. Pi-innng or Typing Neat 

2. Printing or Typing Accurate 

3. Grid and Pen Traces 

4. Splices Straight and Clean 

5. Film Correctly Processed 

6. General Print Quality 

YES NO 

^ 

^ 
V\ 

REMARKS: Code Remarks with the proper Section Nunibei. 
For Example: Remarks concerning beror<; lo.j 
calibrations would be coded B-5. 
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Hole__9^_LSl 

LOG QUALITY REPL.<T 

Log Da^ \\ f^ f ̂ t 

Log ^HC- /)CO^T1LO^ Run ft 

^ 
Field Print V\ inoi PrintI_____I Final Pri 

Current Date f f/^ /^^f 

Fngr ft I € ^ Q ^ C/P ̂  

Log Analyst 3^ lt^ /^/€^^^ 

CHECK ALL BOXES- ACCEPTABLE YESOR 
UNACCEPTABLE NO 

Sections not applicable td a particular service, 
Leave Blank. 

A. HEADING 

1. Correct Heading Used 

2. Heading Data Properly Completed 

3. Logging Data Section Completed 

'1. Equipment Data Section Completed 

5. Scale Changes Noted on Heading 

6. Are all abnormal conditions explained in the 
remarks sect ion 

B. CALIBRATIONS AND SCALES 

1. Scales Correct for Area 

2- Sc ales Labe I led 

3. Scale Changes Labelled 

4. Zeroes Recorded 

5. Before Log Calibrations 

6. After Log Calibrations 

7. Repeat Section Recorded 

8. Repeat Section Acceptable 

C. VALIDITY OF LOG 

1. Curves Functioning Correctly 

2. Do Log values fall within reasonable limits 

3. Curves on Depth 

4. Logging Speed Indicated 

5. Logging Speed Correct 

D. APPEARANCE 

). Printing or Typing Neaf 

2. Printing or Typing Accurate 

3. Grid and Pen Traces 

4. Splices Straight and Clean 

5. Film Correctly Processed 

6. General Print Quality 

7 

.7 
I/ 

^ 

^ 

^ 

REMARKS: Code Remarks with the proper Section Number. 
For Example: Remarks concerning before log 
calibrations would be coded B»5. 
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Hole. H- "T- 

LOG QUALITY REPORT 

Log Dote \\ j(\ f ff()_______ Current Dote. ///r/^ 

Log [)H»»»- L^rg^tft-OG^ Run 

c*^/ (?-»^ v^^n 
Engr •^ fcX a x o/C>t< 

Field Print Final Print a •^ ̂ ./nf 
Log Analy^ yy^-"^8 ^~ 

CHECK ALL BOXES - ACCEPTABLE YESOR 
UNACCEPTABLE NO 

Sections not applicable to a particular service, 
L eave Blank. 

A. HEADING 

1. Correct Heading Used 

2. Heading Data Properly Completed 

3. Logging Data Section Completed 

4. Equipment Data Section Completed 

5. Scale Changes Noted on Heading 

6. Are all abnormal conditions explained in the 

remarks section 
B. CALIBRATIONS AND SCALES 

1. Scales Correct for Area 

2. Scales Labelled 

3. Scale Changes Labelled 

4. Zeroes Recorded 

5. Before Log Calibrations 

6. After Log Calibrations 

7. Repeat Section Recorded 

8. Repeat Section Acceptable 

C. VALIDITY OF LOG 

1. Curves Functioning Correctly 

2. Do Log values fall within reasonable limits 

3. Curves on Depth 

4. Logging Speed Indicated 

5. Logging Speed Correct 

0. APPEARANCE 

1. Printing or Typing Neat 

2. Printing or Typing Accurate 

3. Grid and Pen Traces 

4. Splices Straight and Ctean 

5. Film Correctly Processed 

6. General Print Quality 

REMARKS: Code Remarks with the proper Section Number, 
For Example; Remarks concerning before log 
calibrations would be coded 8.5. 

YES 

{/ 
t/ 
t/ 
i/ 

I/ 
^ 

^ 

^ 

iy 
t/ 
{/ 

i/ 
</ 

</ 

• 

^ 

i/ 
i/ 

7 

i/ 
i/ 
</ 

~t7 

~i7 

• 

NO 

^ 

^ 

,^ 

^ 

^ 
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