
OF-WTWI-1984-42 

HYDROLOGIC TEST DATA, J. FRIEMEL #1 WELL, 
DEAF SMITH COUNTY, PALO DURO BASIN, 

TEXAS PANHANDLE 

D. Anderson Smith 

Prepared for the 
U.S. Department of Energy 

Office of Nuclear Waste Isolation 
under contract no. DE-AC-97-83WM46615 

Bureau of Economic Geology 
W.L. Fisher, Director 

The University of Texas at Austin 
University Station, P.O. Box X· 

Austin, Texas 78713 

1984 



Hydrologic Test Data, J. Friemel #1 Well, 
Deaf Smith County, Palo Duro Basin, Texas Panhandle 

The following report gives the hydraulic conductivity and head values 

of eight zones in the DOE-SWEC J. Friemel #1 well, as determined from 

pump test and drill-stem test data. The results are given in tabulated 

form first, followed by the calculations performed to obtain the results. 
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J.FRIEMEL NO.1 HEAD DATA 

KELLY BUSHING ELEVATION 4025 FEET 

TEST GA~3E SHUT IN EQUIVALENT FRESH 0.48 PSI/FOOT 
INTERVAL DEPTH PRESSURE WATER H~D BRINE H~D 
-------- ------ -------- ---------------- -------------
GRANITE WASH 1 8130 2800 2331 1728 
GRANITE WASH 2 8082 2770 2311 1714 
GRANITE WASH ~ 7994 2747 2346 1754 ~ 

GRANITE WASH 4 7842 2683 2351 1773 
GRANITE WASH ~ 

~ 7670 2600 ~~~~ 
~~~~ 1772 

PENN CARBONATE 6 7242 2395 2289 1773 
WOLFCAMP CARB 7 5798 1680 2089 1727 
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J.FRIEMEL HYDROLOGIC WELL TEST DATA 

TE::;;T ZONE DEPTH(FT) FORNATHJN 

1 

2 

~ 
~ 

4 

r= 
._1 

,~, 

7 

8168 - 8204 GRANITE WASH 

8122 8132 GRANITE WASH 

8040 8050 GRANITE WASH 

7896 - 7904 GRANITE WASH 

7707 - 7711 GRANITE WASH 
7729 - 7734 

7300 - 7326 PENNSYLVANIAN L.S. 

5825 - 5926 WOLFCAMP L.S. 

J FRIEMEL DRILL STEM TEST PERMEABILITY DATA 

TEST NUMBER DEPTH FC)RMAT I cm 

I~' 5630 5OY()';' WOLFCfit1P L. :::;;. 

TE:;:;T I D off K (I'm j 
---------- ------
REC;(JI/ERY 1 43. (.:' 
RECOVERY 2 39.0 
REC:C)VERY :;: 4'~' -.. ..... I 

F:ECOVERY 4 49.7 
RECCNERY 5 ll:;:;. if 

REC:C)VERY 1 122. :3 

REC:OVERY 1 14:;::.7 

RECCNERY 1 41. ':;:1 

RECfNERY lA 37.4 
RECOVEF:Y 2 41. :::: 

RECOVEF:Y 1 254. :3 

REC:OVERY 1 97.1 
RECCIVERY 6 81.7 
RECelVERY 7 ::;:::;:.4 

RECOVERY 1 O. 'il 
F:EC)JVERY 2 o. '::/:::: 
RECelVERY :::: O. ::;:5 
F:EC:OVERY 4 i). :=:5 

CALCULATED PERMEABILITY 

1.1 MILLIDAF:CY 

4 

MULTIPLE TEST STATISTICS 

ARIT~1ETIC MEAN STANDARD DEVIATION 

ZONE 1 44.7 4-. 4· 

ZONE 4 40.2 2.4 

ZONE 6 8'.;'. 1 7.7 

lCJNE 7 O. ::::':;:1 0.04 
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J. Friemel #1, Zone 1: Recovery Test #1 (6/20-6/22/83) 
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J. Friemel #1, Zone 1: Recovery Test #1 (6/20-6/22/83) 
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J. Friemel #1, Zone 1: Recovery Test #2 (6/23-6/24/83) 
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J. Friemel #1, Zone 1: Recovery Test #2 (6/23-6/24/83) 

HORNER BUILDUP PLOT 

• 

r---J..... . 
r5Wt 

~ I'IK.. 

~ r-. 
~ 

~. 
~ r~ 

~ 

~o 1 ~1 102 1 ~3 
(TP+DEL T) fOEl T 

10 

.~ 

~ It , 
~ , 

~ 
, 

\ 
\ 

\ 
" 

1 ~4 IllS 
I .. . :' . 

/. 



r"'\ -

Q.. 

.~ -CJ:(T) 
..... 
..J 
W 
Cl 

~ -
,. 

J. Friemel #1, Zone 1: Recovery Test #3 (6/24-6/27/83) 
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J. Friemel #1, Zone 1: Recovery Test #3 (6/24-6/27/83) 
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J. Friemel #1, Zone 1: Recovery Test #4 (7/1-7/4/83) 
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J. Friemel #1, Zone 1: Recovery Test #4 (7/1-7/4/83) 
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J. Friemel #1, Zone 1: Recovery Test #5 (7/5-7/7/83) 

I 

RAMEY L~G-L~G PL~T 

"""r" 

[i' 

10 -3 0-2 1 
DELTA T 

15 

, 

i-',eic ~-t <:.; 
.. _'4. • 

~ I 

I 

10-1 1 



• , :0 
' " '0 

, , (Y') 

o 
,0 

"'0 
" , .,' Q) 

, "'N 

• 

• 

0 
0 
• 

0 
N 
N 

0 
0 
• 

0 
0 
N 

0 
0 

• 
0 
Q) .... 

0 
0 
• 

0 
(0 .... 

• 
1 
~ 

1 

~ 

" 

J. Friemel #1, Zone 1: Recovery Test #5 (7/5-7/7/83) 
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J. Friemel #1, Zone 2; Recovery Test (7/20-7/21/83) 
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J. Friemel #1, Zone 2; Recovery Test 
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J. Friemel #1, Zone 3; Recovery Test 
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J. Friemel #1, Zone 3; Recovery Test (7/29-8/1/83) 
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J. Friemel #1, Zone 4; Recovery Test #1 (8/21-8/23/83) 
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J. Friemel #1, Zone 4; Recovery Test #1 (8/21-8/22/83) 

o 
o 

• o 
CD 
N 

o 
o 

• o 
ro 
N 

o 
..0 
o· 
..... 0 

.~ 

-

• 

o 
o 

• o 
ro -
o 
o 

• o .. -1)° 

r ... :--

I 

HORNER BUIlDJP PLOT 

~: 1"2''"'·'49.g.,./~ = 41.90 'W\d 
B3 • B .... 

r 

I 

~6I 

. 

-,...,.. 
~ ~ t.... 

I 1"1-
1\ 
~ 

i\ 

I- " 

101 102 103 

(TP+OEL T) JOEL T 
26 

t 

~ 

"" "- ') 

104 10 5 
I .. 

. \ 



a: crl 

t-~ 
-.J 
W 
o 

J. Friemel #1, Zone 4; Recovery Test #lA (8/26-8/29/83) 

ttl I 
I 

I l I 
I 

, 

I 

I 
! 
! 

RRMEY L~G-L~G PL~T 

-
L __ 

, i 
I 

; 
; 

i 
, ! I I I 

i r ! ! 

Ii! ! I 
! , I I 

, , 

I 
, I I l I 

I 
.... 1// I 

V 

-
.. , 

I 
1 

! f 

I " I ! ! 
I III 
11 / ! I I '" 

y 
L' 

I I 

i I 

I II 

10-2 

DELTA T 
27 

I 

I 

_. 

i 

! , ! ! i 
I ; 

i 
; l 

, 
I 

i 
i II i! : 

! 1 I I fsls ! , 

i 1 i I 1-~ i ! , 
, 

: I ' , 
, . 

I , ' I 
1 ! ! 
! [ I 

! J i i ! , I 

' I I i I 

I 
I 

-10 1 



o 
o 
• o 

N 
(rl 

o 
o 

• o 
CD 
N 

o 
.. 0 
o· 
...... 0 

"'" .N 
"...." 

..... 0 
<no 
0... 
-0 

o 
N 

W 
a: 
::J o <no 
<n wo a:U) 

• 

J. Friemel #1, Zone 4; Recovery Test #IA (8/26-8/29/83) 

H~RNER BUILDUP PL~T 

"2..4 '" 2tJt\ ., I. IS" 3;Z. 'to ~./ 
f',Y~t:.!t k, ~ & 

~, = 12S ~ 125" '" Q 

?I1a.:: ~6~ f'i/c;UL c,,> k" = '62.1:1 .. 200 .. I./~ 
II lo.oS" -.J 

;,,,~ .. f} 

. I 
• 

I 

'. 
", , 

• 

1-!--ro 
~ " , -

" I--" "- --....... " " tml.= ~ 6~ r. ~ r-,. I<Il / 
.~ ,./ t' r---. 

0..-
~/= 12 ~J: ~L ~'''' ~ 

z' 
..... 0 

• 1 0 

1-0 
::IN 
::r:
<n 

o 
o 
• o 

CD 

o 
o 

• o 

"'" 100 

, 
-. I. 

: ..... l . 

.. 

101 

... 

102 1b3 

(TP+DELT)/DELT 
28 

, I ~ 1 
~\ 
'\ 
\ , 

104 

.' 

K 
\ , o/.J" 

t'-- r-- ... 

" tl 
" ... " ': .. 1 5 



J. Friemel #1, Zone 4; Recovery Test #2 (9/2-9/5/83) 
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RRMEY L~G-L~G PL~T 

'1' 

10-1 10 0 10 1 

DELTR T 
32 



., 
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J. Friemel #1, Zone 7; Recovery Test #1 (12/6-12/9/83) 
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DST Horksheet 

o confi denti a 1 [] Want TBEG coreho1e info. o CO~E data 

COUNTY 
Sj)FAt= s:' NITt1 

ELEVATION (ft) API NO. 

4-0/ G rSb KB '. 

FOR~1ATION (DST) FOR!1AT ION ( pI) DEPTH - DATE TESTED 

\fJol -t I~_~ ~6s'O to C;;qoq ft / /20 I 'gl :? 
'1 

COMPANY 5 IV ec, / l)OE ELEVATION 

-1~i4 to - 15'1 $ ft ms 1 
lEASE AND HELL -

"J". FRJ ENfL =#1 
ACTUAL THICKNESS (ft ) EST. EFFECTIVE THICKNESS (ft ) 

'2. 11 .. 

,® Ft 
RECOVERY DESCRIPTION 3::f2. fe- ?tw-J /-.1;& fJrt-r ~ uJ

N~) 
NCl;le.t 

1/ II 

I, ~.J ~ 

DATE .. \NALYZED 

2./4/~1 
... 

ANALYST 

Suft,fit 

C?4Cj f:~ 
1-hl Fl 

TOTAL RECOVERY = }b~) ft. 
rve--r .&B:,,"-t t'"N- LL 9 ~ ...... .J 

First Flow Rate 

a. Total Recovery (ft) ............ . 
b. 1st Final Flo\tling Pressure (FFPl) ...... . 
c. 2nd Final Flowing Pressure (FFP2) ..... . 
d. Fraction of Total Flow in 1st period, b/c. 
e. Footage of 1st Period recovery (ft) a x d .. 
f. C,Ol1ar length (ft) .................... . 
g. Footage of Collar Filled in 1st period (ft) smaller of e or f 
h. Footage of Pipe Filled in 1st period e-f if e > f .• 
i. Collar J.D. (i/1) •••••••••••••• •••• 
j. Collar Capacity (BBl/ft) ";('11-4)'-/5.(" ......... . 
k. Collar volume filled in 1st flow period (BBL) j x g. 
1. Pipe I.D. or API type ............... . 
m. Pipe capacity (BBl/H) r.{o/z..'f)l/!:;tl .... . 
n. Pipe volume filled in 1st flow period (BBl) m x h 
o. Total Recovery in first Period (BBL) k + n 
p . Flow i n 9 time ( min) . . . . . . . . . . 
q . F1 ow i n g t; me (d ay s ) f' I 1 440 . . . . . . . 
r. Flow rate in 1st period (BBL/day) o/q. 
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Second Flow Rate 

Was collar completely filled in 1st period? (Is e > f? Y or N) ... 
Y - go to cc 
N - Was collar completely full after 2nd period (Is a > f? Y or N) • 

u. Y - Footage of collar filled in 2nd period (ft) f - g. 
gb to z 

v. N - Footage of collar filled in 2nd period (ft) a-g. 
w. Footage of pipe filled in 2nd period (ft) ......• 
Z. Collar Volume filled in 2nd period (bbl) j x u or v ..... 

aa. Footage of pipe filled in 2nd period (ft) (a - f(> 0), or w) 
bb. Volume of pipe filled in 2nd period (BBL) aa x m . 

go to ee 
CC. Foota~e of pipe filled in 2nd period (ft) a-e .. 
dd. Volume of pipe filled in 2nd period (BBL) cc x m. 
ee. Total Recovery in 2nd Period (BBL) z + bb; or dd 
yy. Flowing time (min) ........... '. 
zz. Flowing time (day) yy/1440 ......•. 
ZZ"L. Flow rate in 2nd period (bbl/day) ee/zz ....... . 

Gauge Check Number of gauge 

ff. 
gg. 
hh. 
i i . 
jj. 
kk. 
mm. 
nne 

Depth of gauge (ft) ............... . 
Initial hydrostatic pressure of gauge in ff (psi). 
Final hydrostatic pressure of gauge in ff (psi) .. 
Greater of gg or hh (psi) •.......... 
Hydrostatic gradient (ii / ff) (psi/ft) ... . 
Apparent mud sp. gravity (jj/0.433) ..... . 
Apparent mud weight (kk x 8.34) (lbs/gal) .. 
Reported mud wei ght (1 bs/ ga 1). . . . . . . 

Annular Volume 

Hole Diameter (ft) ... . 

_._ .... __ lJ.-

--_v · ____ w 
___ o.(). 
___ hb 

1) J-I QO'2- 2.L-) __ 

. qqo 3 
• • .z841f~lt 

• • 2=1':16 - ;s 
.- '2 bv, 'i 
·_Q·4~2-

I -It S 
q.z.f 

----5+ 
---~ --- «( . . 
---I', 

---t~ 

Tool Diameter (ft) 0.0 .. . . . . . . . 
Annular Capacity (bbl/ft). 
Annular Volume (bbl) . 

I Speci fi c 1r", vd, of recovery 

00. Recovery hydrostatic gradient (c/a) psi/ft) ..... . 
. pp. Recovery specific gravity (00/0.433) ......... . 

Summary of test 

First flow period (t 1 ; min) .. 
Initial flowing pressure (psi) 
Final flowing pressure (psi) . 
Second flow period (t 2 ; min) . 
Initial flowing pressure (psi) 
Final flowing pressure (psi) . 
Initial SIP (psi) ...... . 

Number of gauge 

Final SIP (psi) ............... . 
Slope of initial build-up curve (psi/cycle). 
Slope of final build-up curve (psi/cycle) .. 
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Summary of test con't. 

qq. 
rr. 
ss. 
tt. 
uu. 
vv. 

Initial extrapolated pressure (psi). 
Final extrapolated pressure (psi) .. 
Ground elevation (or kelly bushing) .. 
Elevation of gauge used in plots (ss - ff) (ft). 
Initial pressure head (qq/O.433) (ft). 
Final pressure head (rr/O.433) (ft) ... 
Initial fresh-water head (tt + uu) (ft). 
Final fresh-water head (tt + vv) (ft) .. 
Indicated average permeability (md) 
Estimated actual permeability (md) •........ 
Indicated average permeability (md) (second period). 
Estimated actual permeability (md) (second period) . 

No straight line on Horner plot. 
Test Killed .......... . 
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Perllleability Calculation 

Indicated aver-aue perlllc(1lJj"1 ity (111<1) 
(use average h) 

Estimated actual permeability (lIld) 
(use effective h) 

,,,here 
h = test interva1 (ft) 

" -
) 
! 

m = slope of stfJight-line portion of Horner 
buildup plol (psi/log cycle) 
(1st strJiqht 'line if slope break) 

k = 162.6 9 M 
mh ' 

q = production rJt~ (bbl/day) for flow period 
ililmediately preceding this shut··in period 
(line r or zzz) 

f = viscosity (assume::: 1.0) 

(OMt1ENTS 

1) Are initial and final buildup lines curved or have break in slope? 

2) Do initial and final buildup linps extrapolate to same pi? «5% diff) 

3) Do Kl and K2 agree? «50% diff) 

4) Reason for curved line/slope break: 

5) Head elev (nST): 
Head elev (PI): 
Reason PI was different: 

k, ~ ~ - Jb7.t )C. {061'1)( , 

-'f7b x 2q~ 

- J b 2 . to y. 33 t' 1-

- 6SUx 2~1 
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