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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.



J.FRIEMEL NO.1 HEAD DATA

FKELLY BUSHIMG ELEVATION 4025 FEET

TEST GALIGE SHUT IN EQUIVALENT FRESH 0.4% FSI/FOOT
INTERVAL DEFTH FREZSURE WATER HEALD BRIME HEAD
GRAMITE WASH 1 2800 1728
GRANITE WASH 2 2770 1714
GRAMITE WASH = 1754
GRANITE WASH 4 17732
GRAMITE WAZH S 1772

FEMN CARBONATE & 7242 17732
WOLFCAMFP CARB 7 5793 1727
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J FRIEMEL DRILL STEM TEST FERMEARILITY DATA
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TEST MNUMBER LEFTH

GRAMNITE WASH

GRANITE WAsSH

GRANITE WAZSH

GRAMITE WASH

FENNZYLVANIAN L. 5.

& WOLFCAMP L. 5.,

FORMATION

TEST ID

RECIVERY
RECOVERY
RECOVERY
RECOVERY
RECOVERY

RECOVERY
RECOVERY

RECOVERY
RECOVERY
RECIOVERY

RECIOVERY

RECOVERY
RECOVERY
RECOVERY

RECIOVERY
RECDOVERY
RECOVERY
RECOVERY

CALCULATED

i e

a0 B3

HYDOROLQGIC WELL TEST DATA

------

41.%
A 27,4
41.2

FERMEAEBILITY

ARITHMETIC MEAN  STANDARD DEVIATION

ZONE 4 40.2 7.4

ZONE & 2. 1 7.7
ZONE 7 Q.59 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)

HORNER BUILDUP PLOT
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103

J. Friemel #1, Zone 1: Recovery Test #2 (6/23-6/24/83)

RAMEY LOGG-LOGG PLOT
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288. 00

J. Friemel #1, Zone 1: Recovery Test #2 (6/23-6/24/83)

HORNER BUILDUP PLOT
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DELTRA P

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

RAMEY LOG-LGG PLOT
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290. 00

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

HORNER BUILDUP PLOT

K= 23 % 3¢

mh

2.6 §BM . 162.6+518 * 12 11S 19 2 sl

—_——e

1280. 00

270.00

(PSI) =10

- 260.00

250. 00

240.00

SHUT-IN PRESSURE

230.00

..220.00 .

o

(TP+DELT) /DELT
12

101 102 _ 1




DELTA P

103

J. Friemel #1, Zone 1: Recovery Test #4 (7/1-7/4/83)

RAMEY LOG-LOG PLOT
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320.00

J. Friemel #1, Zone 1: Recovery Test #4 (7/1-7/4/83)
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DELTA P

J. Friemel #1, Zone 1: Recovery Test #5 (7/5-7/7/83)
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Friemel #1, Zone 1: Recovery Test #5 (7/5-7/7/83)

HORNER BUILDUP PLOT
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J. FRIEMEL #! o /2¢/83
RecoveRY TEST ANALYSIS
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J. Friemel #1, Zone 2; Recovery Test (7/26-7/21/83)

At=0.991 hrs.
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J. Friemel #1, Zone 2; Recovery Test
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J. Friemel #1, Zone 2; Recovery Test (7/20-7/21/83)

HORNER BUILDUP PLOT
«$23,2 ¢ ix IS
K = le2.6 23,2 e /22.3 oo
So % /o Tmem—em—
o
=
o m= Qo
o
m
o
o
Q’ s
@
N »
.
o
- O
g
»* 33 § “‘-~~\\
~{
”~ “N-ﬂ\\
08
Q.. )
—g
v
o
il
S
no
O 5]
fIN
o™ 4
2:c::
To A\
o A
2
0 ’
o
o
o
ot
xo i
=
o
.9
.100 10l . 102 103 104
: (TP+DELT) /DELT

20




J. Friemel #1, Zone 3; Recovery Test

At=0.970 hrs.
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DELTR P

J. Friemel #1, Zone 3; Recovery Test (7/29-8/1/83)

RAMEY LOG-LOG PLOT
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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)

RAMEY LOG-LOG PLOT
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SHUT-IN PRESSURE (PSI) x10°

280. 00

J. Friemel #1, Zone 4; Recovery Test #1 (8/21-8/22/83)
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DELTR P

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

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

HORNER BUILDUP PLOT
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J. Friemel #1, Zone 4; Recovery Test #2 (9/2-9/5/83)

RAMEY LOG-LOG PLOT
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320.00

J. Friemel #1, Zone 4; Recovery Test #2 (9/2-9/5/83)
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DELTR P

J. Friemel #1, Zone 5; Recovery Test #1 (9/22-9/23/83)
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J. Friemel #1, Zone 5; Recovery Test #1 (9/22-9/23/83)

HORNER BUILDUP PLOT
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J. Friemel #1, Zone 6; Recovery Test #6 (11/1-11/3/83)
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J. Friemel #1, Zone 6; Recovery Test #7 (11/5-11/6/83)
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J. Friemel #1, Zone 6, Recovery Test #7 (11/5-11/6/83)
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J. Friemel #1, Zone 7; Recovery Test #1 (12/6-12/5/83)
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J. Friemel #1, Zone 7; Recovery Test #3 (1é/30/83-129284;
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J. Friemel #1, Zone 7; Recovery Test #4 (1/20-1/22/84)
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J. Friemel #1, Zone 7; Recovery Test #4 (1/20-1/22/84)
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DST Worksheet

[J confidential (] Want TBEG corehole info. [J CORE data
COUNTY : <7 ELEVATION (ft) API NO.
'  MITH ,
ERF 4olb(GR) _ xa
FORMATION (DST) FORMATION (PI) DEPTH DATE TESTED
Wol S630 to 5909 ft| |/zo g2

COMPANY

SWEC / DoE ELEVATION DATE ANALYZED

LEASE AND WELL

-4l to-1892 ft msi 2/4/?3
T FRIEMEL H I

ACTUAL THICKNESS (ft){ EST. EFFECTIVE THICKNESS (ft) ANALYST
279 . SugEn
(RECOVERY DESCRIPTI 10 Fe gnod 3l ok 7]
Nz e M,y v
R L
s CL X , :
’ . ; ~d

TOTAL RECOVERY = |,q 5 ft. 05t o ) e

First Flow Rate

a. Total Recovery (ft). . . . o . . ¢« v v v v v i e e e e e e e e e e |b4S A

b. 1Ist Final Flowing Pressure (FFP1). . . . . . . « ¢ o« o v o v v v o o 0 vt 402.5 ¢

c. 2nd Final Flowing Pressure (FFP2). . . . « . « &« v v o v v v v v v v o v 45%-% .

d. Fraction of Total Flow in Ist period, b/c. . . . . . . . . . o oo o . O:ys-

e. Footage of 1st Period recovery (ft) a xd. . . . . . . .« . oo oo .. Hak €

f. Colar length (ft) . . « . v o o o v v v v v v e e e e 206 f

g. Footage of Collar Filled in Ist period (ft) smaller of eor f . . . ... 206 ¢

h. Footage of Pipe Filled in Ist period e-fife>f. . . . . . ... ... .. 5066 ‘q‘,

iooCollar 1D, (In) v v v o v e e e e e e e e e e e e e e e e e e e 2-25 o

j. Collar Capacity (BBL/ft) T(%24)*/S.6/ . . . . . ... oo 0-004at ¢

k. Collar volume filled in Ist flow period (BBL) j x g. . . . . . . . . . . .. [-0l4 «

1. Pipe I.D. or APT type. . . . . . v v v v vt h e e e e e e e e e e e 3.2 L

m. Pipe capacity (BBL/ft) W(&zw)’/s. 61 . . . . . o . .o 001404 v

n. Pipe volume filled in 1st flow period (BBL) mx h . . . . . . . ..o ... F Al

0. Total Recovery in first Period (BBL) k +n . . . . . . . . . . oo oo k123

p. Flowing time (min) . . . . .« o . . . oo o e " :

q. Flowing time (days)p /1440 . . . . . . . .« . oL oo oo e e e 0.00%64
" r. Flow rate in lst period (BBL/day) o/q. . « - « « « o « o ¢« o o o o 0. - lob3-F ¢+

52



RIS s SRRV T IV

Second Flow Rate

Was collar completely filled in 1st period? (Is e > f? Yor N). . . . ... /

Y - go to cc
N - Was collar completely full after 2nd period (Is a > f? Y or N)

-----

53

u. Y - Footage of collar filled in 2nd period (ft) f -g. . . . . . . . .. ..
T ogb to z '
v. N - Footage of collar filled in 2nd period (ft) a - 9. . . . . . . . ... R
w. Footage of pipe filled in 2nd period (ft). . . . . . « . . . .« o . o . .. Vv
z. Collar Volume filled in 2nd period (bbl) j xuorv. . . . . . . . . .. .. W
aa. Footage of pipe filled in 2nd period (ft) (a - f(>0), orw) . . . . . ... oo
bb. Volume of pipe filled in 2nd period (BBL) aa xm . . . . . . . . . . . . .. bb
go to ee
cc. Footage of pipe filled in 2nd period (ft) a -e. . .7. . . . .« .« o o .. _wggziépk;
dd. Volume of pipe filled in 2nd period (BBL) ccxm. . . . . . . . o o o ... /3-%93" ..
ee. Total Recovery in 2nd Period (BBL) z + bbj ordd . . . . . . . . . . . . .. 13- 793 .o
yy. Flowing time (min) . . . . . . . . ¢ . il oo e e e e e UV T .89 o
zz. Flowing time (day) yy/1440 . . . . . . . . « . o v v v v v .. e e e e e 0.0409F 22
ZZZ.Flow rate in 2nd period (bbl/day) ee/zz . . . . . . . . . ... e e e e e 336-F
Gauge Check Number of gauge 1) J-14902 2)
ff. Depth of gauge (ft). . . . & . « ¢« v « v v vt e e e e e 5490 3 4t
gg. Initial hydrostatic pressure of gauge in ff (psi). . . . . . . . . 284yl 5
hh. Final hydrostatic pressure of gauge in ff (psi). . . . . . . . .. 233632 i
iji. Greater of ggor hh (psi). . . . . « . . « v o v o o v v o v AT .
jj. Hydrostatic gradient (ii/ ff) (psi/ft) . . . . . . . « « o o« o . ©0-L82 #{
kk. Apparent mud sp. gravity (jj/0.433). . . . . . .. e e e e e 113 ¢
mm. Apparent mud weight (kk x 8.34) (1bs/gal). . . . . . « . . .. Q.-2¢
nn. Reported mud weight (Ibs/gal). . . . . « . ¢ v v v v v v v .. 4-0
Annular Volume .
Hole Diameter (ft) . . . & & . & i i i e e e e e e e e e e e e e e e e e
Tool Diameter (ft) 0.D.. . . . . & v 0 i i i i e e e e e e e e e e e e
Annular Capacity (bb1/ft). . . . « ¢ & v i i e e e e e e e e e e e e
Annular Volume (bb1) . . . . & .« & v i e e e e e e e e e e e e e e
Specific ?ruvﬂy of recovery
"~ 00. Recovery hydrostatic gradient (c/a) psi/ft). . . . . « « o o o v v o v o _0-zsy
~ pp. Recovery specific gravity (00/0.433) . . . . . . . . i e e o e e e e .. _O.v8(_
Summary of test Number of gauge 1) - 2)
First flow period (t;s min). . . . . . . « v v v v o o o o e e e e e e N
Initial flowing pressure (pSi) . . . « & « « o v ¢« o v v e e 0. 262
Final flowing pressure (psi) . . « « v v v v ¢« o« o o v o o o o 40737
Second flow period (t,; Min) . . & v v v v v o e e v e e e e e e e e e _ca
Initial flowing pressure {psi) . . . . + « ¢ « ¢« « o v o v o o .. 4242
Final flowing pressure (psi) . . « « + v « « v v o o v o o o o o s 9355-&
Initial SIP (PSi). . & v v v i v e e e e e e e e e e e e e e e 16921
Final SIP (PSi). v v v v v v v e e e e e e e e e e e e e e e e e . |69
Slope of initial build-up curve (psi/cycle). . . . « v v v v v o v v v e e _—b50
Slope of final build-up curve (psi/cycle). . . . . « « o o o o v v v v v o _=5%6



Summary of test con't.

qq. Initial extrapolated pressure (psi). . . . . « &« « v v v v i 0w e 0. 1745
rr. Final extrapolated pressure (psi). . . . . . . . . . . . .. e e e e e 1808
ss. Ground elevation (or kelly bushing). . . . . . . . . . .« v v v v v Aol
tt. Elevation of gauge used in plots (ss - ff) (ft). . . . . . . . .. .. ... — 186 F

uu. Initial pressure head (qq/0.433) (ft)

.................... 40320

vv. Final pressure head (rr/0.433) (ft). . . . . . « . ¢ v v v v v v e e e 41FHo
Initial fresh-water head (tt + uu) (ft). . . . . . . . . . o o« o o oo 2/4 2

. Final fresh-water head (tt + vv) (ft). . . . . . . . . ... oo v, 2289

Indicated average permeability (md)
Estimated actual permeability (md) . . . . . . . . . . . . . ...
Indicated average permeability (md) (second period)
Estimated actual permeability (md) (second period)

ooooooooooooo

No straight 1ine on Horner plot
Test Killed

--------------------

---------------------------------

54



Permeahility Calculation

Indicated average permeability (ind)
(use average h) K = 162.6
Estimated actual permeability (md) \ :

(use effective h) . mh
where
h = test interval {ft)
= slope of straiyht-line portion of Horner
buildup plot (psi/lag cycle)
(Ist straight line if slope break)
q = production rate (bbl/day) for flow period

immediately preceding this shut-in period
{(line r or zzz)
viscosity (assume = 1.0)

=

COMMENTS

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

mno

2) Do initial and final buildup lines extrapolate to same pi? (<5% diff)

}/w (1745, )90&—/.44)'

3) Do K1 and K2 agree? (<50% ditf)

i1%%

4) Reason for curved line/slope break:

5) Head elev (DST): | Fago Pl(n@ F'G’@
Head elev (PI): 3 N
Reason PI was different:

A -F7bx 274

K, = -~b2bxgM - ~I2bx 063 F A [-D0F er)c.l (O-Qq rmd)

-

- —~40. ' , ,
K, = -lb2by 336F  _ gfo md <@'?q m‘,)
-ééST)x 249
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Figure 1. Horner plot of J. Friemel #1 Wolfcamp drill-stem test.
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