
DRILL STEM TESTS 

DRILL STEM TEST #1 

Interval: 7725 1 
- 7921 1.34 MMcfd 

20 1Gas to surface - 6 minutes flare 
Final shut-in pressure - 2894 

0
psi

Bottom hole temperature- 167 F 

DRILL .STH1 TEST #2 

Interval: 11630 1 
- 11690 1 1.8MMcfd 

Using 3500 1 water"cushion 
Initial hydrostatic pressure - 5976 psi, preflow 1619 psi,
Initial shut-in pressure - 5680 psi 
Initial flowing pressure - 1748 psi
Final flowing pressure - 659 psi
Final shut-in pressure - 5680 psi
Final hydrostatic pressure - 5976 psi 

DRILL STEM TEST #3  
Interval: 11680 1 

- 1189C1 Misrun  
Using 2500' water cushion  
Fair blow on preflow 
1 hour shut-in·  
Lost seat  

( DRILL STEM TEST #4 
I  Interval: 11695 1 

- 11890 l Misrun 
Using 3500 1 water cushion· 
No seat 

DRILL STEM TEST #5 
Interval: 11695 1 

- 11890' 
Gas to surface - 45 minutes 
Initial hydrostatic pressure - 5886 psi
Preflow1665 psi· 

I Initial shut-i~ pressure - 5608 psi
I Initial flowing pressure - 1831 psi
l ... Final flowing pressure - 906 psi

Final shut-in pressure - 5608 psi
Final hydrostatic pressure - 5850 psi
Flow characteristics": 50 minutes - 8.5 MMcfd 

60 minutes - 8 MMcfd 
70 minutes - 7.2 MMcfd 
80 minutes - 6.4 MMcfd 
90 minutes - 3.8 MMcfd 

(  100 minutes - 3.8 MMcfd 
! 



-

JOHNSTON -TESTERS 

321·50th AVENUE S.E. CALGARY, ALBERTA T2G 2B3 

! District Fort St.' John Ticket No, E15042 Company Columbia ·Gas DP-V21 of C..n .."" VI-I"!; I Address C/o D & S Consultants, SSt> - 6 Avenue S. W. Test No. 1 J. T. No. 1 
Calgary, Alberta T2P OS2 Well Name Columbia Gas Cotonee1y 

i Field Cotoneely Number YT H-38 
i Province British Columbia Date August 10, 1977 
JCo. Rep. Formation Thickness 

r':TechniCian T. Thompson Interval' 7725 - 7920' TD 7921' 

I TEST DATA TOOL SEQUENCE 

1''- Type of Test _Open hole Bottom hole. Tool Length 0.0. 
,Time Started in Hole' 0330 Hrs. Tool Opl,ned 0828 Hrs. P.O. Sub LOO 

'I' First Flow 10 Min. Initial Shut-In 30 Min. D.P. Sub ' .65 
I Second Flow h4 Min. Second Shut In l?R Min. MFE,Tool 9 30
f ,Third Flow Min. Final Shut In Min. .". Tool 2 85 
. Pulled Loose (jiJ 1330 Hrs. Out of Hole 1900 Hrs. Safetv Joint 1 75 
lWt. Set/on Packers 30,000 # Pulled Loose Wt. # S.S. & Packer 11 50 11 1/2" 

. !.Description of Blow During Test 
I 

Strong: ini tia1 puff wi th qas T.C. & Packer 6 00 11 1/2" , 
to surface in 6 minutes on preflow. Fair qas Total 33,05

, I blow on valve qpening increasinq to qood in 
.1 10 minutes, began unloading mud in 25 minutes Packer stub ,1.50 

, of flow .p,eriod. Perfs 9.00 

'I' Recorder 4.25 
I FLUID RECOVERY, Was Test Reverse Circulated Yes 0 No at Recorder 4.30 

i rotal Fluid Recovered 1,350 Ft. Sub 2.50 
f Description of Fluid Recovered ' Drill Collars 172.54 

I I 350' Gas cut, drilling fluid•. Sub .75 

\ 
Bull Nose I 50 

! Total Interval 196.34 
'1' 
I.. 

: 
I 
'. " GAS BLOW MEASUREMENT 
I M.easured With Critic 1 Flow Prover Gauae 2" 1.0. Riser 

, Time Sfce. Choke , Reading p,si M Cubic Feet/Day 
I 0918 1" 48 1300 
I 0...928 I" 52 1390 .. !~,,::g 

.1 09.3a 1" 50 1360 ",....,A .•7Cl\:1 1.: rA""i 

c';';';'~\ \ '/$! Be..9'an mloadina t\ud,J choked ba bk to 15 psi on gauqe -""" 
I ooened 4" valve :0 allow mud ..:ti I> escaoe \.~ ~'.,\!l " ~ 'to'",. 'I. , , 

1 0948 1..18" 37 _820 f:.(? d}' 
j 095.8. 1/8" 37 820 

-U'.......,.. 

i ....... 1009 1/8" 32 740 
I Still Imlo;:II'li nrT Itud 

TOTAL LENGTH 
I Elevation G.L. 2250 K.B. 2275 
I Bottom Hole Choke Size. 1/2" 
L REMARK..C:: : Test satisfactorv. Fluid Cushion Type Nil Amt. 

! Lost ximatelY 15' of mud on preflow. MUD AND HOLE DATA 

T Mud Type Gel Chem W.L. 
I Filter Cake 4~/32'" Visc. 40 Wt. 9.8 

Time Taken 2400 hours 
Contractor N .. hors n,...il1incr Rig No. 9 

I Orill Pipe Size 4 1/2" IF 
'.-- -',0 --" 

RESISTIVITY SALT CONTENT Drill Collar Size 4 1/'" XH & 
Recovery Water @ OF. ppm. Drill Collar Length 40h' &

IMud Pit sample filtrate @ OF. 36.500 ppm. Main Hole Size 12 1/4"Rat Hole 

i Jistribution of Reports 10 - Calgary Attention: Mr. L. 'Kerkoff 
j 

I 



E1S042' PRESSURE DATA FLUID SAMPLE REPORT 

c-,.------------+~~-=~~-+~~...::!.=~~------+_-----_i Sample No. ___~~_________+---~~~--~----~~~~~~-------~-------~.. Type 
_____-------+~--~~~-+----LL2~~--------+_--------_i Dep~ 

,~-----~---------_+~~~~~-~~~w.~~~~--------~---------_1 Volume 

-----------------~~--------~----------~~----------r_--~----__; 
Sample Pressure: 

Gravity 
Gas/Oil Ratio 

~----------------~~-~~~--~~-~~----~~--------~--------~ R~ove~: 

Cu. Ft. Gas 

cc. Oil 

cc. Water 
cc. Mud, 

Total liQuid cc. 

521 
5" 

_7703' 
2500'cc 

psig. at Surface 
, 

API @ OF 

Cu.Ft./bbl. 

#6395 was sent to Core LabS. I in 

PRESSURE INCREMENTS ON RECORDER #I 

t: 

QpOINT T + 6 t POINT T + 6 t POINT T + 6 t
PR£SSURE PRESSUR£ PR£SSUR£ 

M,IN,_uT_e_s-l-______+_----6.:..-t-----H--M-I-N-U-Tf-S-+------~----6-t--_-H-_M_I_N_UT_fS_+-___-+____!::.~1'____-I 
: , 
'--1 ,--r_----_+-----------~r_-----r_------~-------~r_----+-----_+---------~__I 

r 
~ --r_----_+----------~r_----+_------~-------~~r_------+_-----+------------__II 

I 
-'-' 

_\ 
I 

..' 

--~.-.-~~-----_r------------~~---~~-----_4-----------~~-----~-----~----------~ 

, j 
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32~ ·5OTH AVENUE So£. • CALI:ARY•.ALBERTA T2G 283 PH. (403) 2SS01151 

GUIDE TO IDENTIFICATI0N OF DRILL STEM TEST PRESSURE CHARTS 

'IEUI 
REPORT NO. RECORDEI! NO. 

E1S042 AKl-2100 

H 

" 

F-l 
/ 

F-

D-l 

C 
/ 

A 
I 

L. 

I. .. 

A. Initial Hyd. Mud 
B. First Flow 
C. Initial Shut-In 
D. Second Flow 
E. Second Shut-In 
F. Third Flow 
G. Final Shut-In 
H. Final Hyd. Mud 

T.... following points are either fluctv­
ating pressures or points indicating 
other packer Mtting, (testing diHerent 
zones). . 

A-l, A-2, A-3, etc. Initial Hyd. Pressures 
t - Special pressure points· such as 

pumping pressures recorded for 
formation breakdown. 

II 



." ',.\ k . JOHNSTOO-;J
t  jemi1iji.Mtt!..c 

321 • 50TH AVENUE S.E. CALGARY. ALBERTA T2G 263 PH. (403) 255·1151 

DRILL STEM TEST SPECIAL DATA ANALYSIS 

Ii 

'". 

October 4, 1977 

ATTENTION: RICK SMITH 

Gentlemen: 

The enclosed test appears to be a good mechanical drill stem test during which 
the tools functioned properly, and the formation produced enough reservoir fluid 
for proper identification. Reservoir pressure drawdown was sufficient and ade­
quate shut-in build-ups occurred for reliable quanti tative analysis'. 

2..30"0 
1. Flow Rate: A flow rate of ~ r·~CF/day of gas was noted during this 

test. 

2. Reservoir Pressure: Mechanical Stabilization of the inital shut-in pres­
sure build-up indicates a maximum reservoir pressure of 5689 psig at recorder 
depth. Mechanical stabilization of the final shut-in pressure build-up indicates 
a maximum reservoir pressure of 5691 psig at recorder depth.. 

3. Permeability: The calculated transmissibility factor of ~ md.ft./cp. 
indicates an average effective permeability to gas of !.:12. rod. for the reported

2150 foot porous interval. The calculations were based on a slope of 505,000 psi ' 
iog cycle obtained from the final shut-in build-up plot. It was assumed for these 
calculations: (A) gas gravity 2.:2£, (B) viscosity 0.025 cp., (C) and gas deviation 
factor 1.07. These figures were obtained from the available technical literature. 

I 
L. 

4. Well Bore Damage: The calculated estimated damage ratio of 12.32 in­
dicates that high well bore damage is present at the time and conditions of this 
test. This value appears to be excessive and may be due to the partial penet­
ration of the net production interval by the test interval. If subsequent in­
formation confirms this possibility then the value for D.R. should be discount­
ed. 

5. Radius of Investigation: The calculated radius of investigation of this 
test_~s 162.6 feet based on an assumed porosity of~, compressibility of J-l2 
X,lO vol/vol/psi, and other assumptions made in number 3 above. 

6. General Comments: The formation exhibits the characteristics of relative­
,ly  low permeability effective to the reservoir fluid 'and well bore damage is in­
dicated. No unusual characteristics were noted from the analysis of the test data 
presented. The main feature of this test is that an assumed horner plot slope was 
utilized to obtain reservoir calculations. 

Jchmh 

Columbia Gas Limited DST #2 
Columbia Gas et al Kotaneelee E15085 
~1,630 - 11,690' 11,690' 
September 28, 1977 

(". 

ydurs .:truly\, I, )
r ..... ,. ,~ '" 

~! \J~) \ 

JOs~: ~ues ta ' '\ 
Techn~cal Analy~t 



Vi ELI... : CoiLUIAR r II GAS ET ·.!.L j(~TANEELEE DST #2 
l.<. FL0~ HATE PR1~R T~ SHUf IN [MCF/DAY} 1824.000 

C0M?HESSIBILITY FACT0R Z I .070() 
I H0t?i'1EH PL0T SU;IJPE . (Psr-21i..0G CYCLE) 505000. 

VISC0SITY (CP) 0.02:> 
NET THICKNESS (FT) 50.000 

j MAX RESERV0IR PRESSURE (PSIG) 5691.0 

, 
! 

." 
FL0WING PRESSURE (PSIG) 1672.0 
:FL0W TIME (MIN) 135.0 
?0H0SITY . 0.075 
C0MPRESSIBILITY (liPS!) O. 000 11200 
~ELL·B0RE RADIUS <IN) 6. 13 
..wEL.L ELEVATI0N (FT) 2275.0 
REC0RDER DEPTH ( FTJ 1 1650.0 
TEMPERATUHE (DF) 289.0 

TRANSMISSIBILITY (MD-FT/CP) 4738.57 

FL0W CAPACITY (MD-FT) 118.46 
: " 

AVERAGE EFF. PERMEABILITY (MD) 2.37 

DAMAGE RATI0 12.32 

FL0rl RATE WITH DAMAGE REM0VED (MCF/DAY) 22471.092 

P0TENTI0METRIC SURFACE (FT) 3765.5 

" RADIUS elF INVESTIGATI0N (FT.) 162.6 

, . .USED 12.8.1 UNITS 
. ' r'URGE PRESDAT 

FILE N0T SAVED 
READY 

. 1 r-URGE BLD2DATA 
t. 

READY 
BYE 
00015.98 CRU 0000.05 TCH 0002.07 KC 

0FF AT 13:49MDT10104/77 

http:00015.98


RESERVOIR PRESSURE PLOT 
,." , ': f - r~·- 2;; 5[;

R. ORDER No. Av.. 1 ":::) cr =- CAPACITY FIELD REPORT No•.__.___  

f.iv..XIMUM RESERVOIR PRESSURE Po _ = psig IN. \ riLL SHv \ - :r1-1. ': s'" e,9 f'S.I~ 

SLOPE OF SHUT-IN CURVE M 1 = psig/LOG CYCLE t-i N Q. L stl0T':'!t-J '= S4t3J. rs~ 

S;-'PE M 1 = p ••.. ~14~~;;..'!)9.~P.o .3."!"~.8.:..9.Ay4- psig/LOG CYCLE _. ...=5:;::...;..0...S=-:0:;...0=·"",0,,-,-.____-'--___________  

. StuPE M 2 = P •....••..•.•..•. _....••_.•••_•.. P10.__ ..__ .•....__. ____ ..__.. : = _~______ psig/LOG CYCLE _______________.  

i 
i .• 

r ., • 
., 
i 
l. 

! . 
i 
\ .. " 

t .' 

,., 
J 

T +.6. t  

At  
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strict Ca19a~' Ticket No.. E15085 Company Columbia Gas Limited 
-: 
i' :ldress 1420 Standard Life Building, 639 - 5 Avenue S. W. , Test No. 2 J. T. No. 2 

Calgary, Alberta T2P.OM9 Well Name Columbia Gas et al Kotaneelee -

"';'!Id Kotaneelee Number H-28-60-10-124 
I-; ovince Yukon Terri tory Date September 28, 1977 
H .. R J. Dortch Formation ThicknessCo. ep. 
T~chnician T. ThOl1!PSOn Interval 11,630 - 11,690' TO 11,690' 

i : 

,,,­
TEST DATA TOOL SEQUENCE 

Type of Test Open hole, Bottom hole. Tool Length . 0.0. ... rr' me Started in Hole 0830 Hrs. Tool Opened 1512 Hrs. P.O. -Suo 1.00 
r rst Flow 15 Min. Initial Shut-In 60 Min. D.P. Sub .65 

Second Flow .120Min. . Second Shut In 240 Min. MFE Tool 12.55 
, ·,ird Flow Min. Final Shut In Min. Bypass Tool 2.85 

~. Illed Loose (&i 2245 Hrs. Out of Hole 0700 Hrs. Recorder 4;40' '. , 

Wt. Set/on Packers 30 000 # Pulled Loose Wt. 30.000 # Safetv Joint 1.75 
Description of Blow Curing Test Fair initial aie puff.on 5.5. & Packer 9.30 7 1/2" 

..: --'P reflow • Fair air blow on final flow period with T.C. & Packer 6.55 7 1/2", 
cras to surface in 25 minutes. Total 39.05 

, Packer Stub 1.00 
, Perfs 15.00 
FLUID RECOVERY· Was Test Reverse Circulated Yes:!X No 0 Recorder 4.40 

.,. .~al Fluid Recovered 755 Ft. Recorder 4.40 
~ scription of Fluid Recovered Perf 3 00 
"'-_ 

Sub755' Gasified water. l.00 
:.,:. Drill Collar 28.55 
i Sub 1.00.. 
! Packer Stub 2.00 

Total Interval 60.35 

'i GAS BLOW MEASUREMENT 
Measured With Cri tic II Flow Prover Gauoe. 2" 1.0. Riser 

Time Sfce. Choke Readino osi M Cubic Feet/Day 
"': 
.oj 1735 64 180 5090 

1745 64 170 4700 

1 
175~ 54 170 2580 
1805 54 160 2450 

t-i 
·1815 54 155 2390I. 

1825 54' 150 2300 

~ 
rL. 

r-l.. TOTAL LENGTH 

H Elevation G.L. 2250 K.B. 2275 
Bottom Hole. Choke .Size. 1/2" 

r, REMARKS: Test satisfactory. Fluid Cushion Type Water Amt. 3500' 

r..: MUD AND HOLE DATA 

'­ Mud Type KCL W.L. 

Filter Cake 2/32 Visco 70 Wt. 9,8 

r, Time Taken ?dnn ht'll1,.."; 
; Contractor N·..... .­ n,..i 1 1 ; n rT Rig No. 91-­

Drill Pipe Size 4 1/2" IF 

~T W 
RESISTIVITY SALT CONTENT Drill Collar Size 4 1/2" Xli & 

! covery ater @ OF. ppm. Drill Collar Length 605' &t-
Mud Pit sample filtrate @ OF. ppm. Main Hole Size 12 1/4" Rat Hole 

Distribution of Reports 12 -t-
Calqary Attention: Rick Smith 

.. 

t­



JOHNSTON TESTERS 

321· 50th AVENUE' S.£. CALGARy. ALBERTA T2G 283 

"
--':,.,----~--------~--_..,..----------------------------_t 

I E1508S PRESSURE DATA FLUID SAMPLE REPORT 
r...,. G"NST;'UMENT No. AKl-4371 ---T-536S ..sample No. un4?1 & lloiUi 

I  
!-SAgACITY (p.ig) 7400  I220 - 549

U 
Type 5"  

II fRUMENT DEPTH FT. 11608  -.11659 Depth 11,593' I 
1-7_•.__r_RU_M_E_N_T_O_P_EN~IN_G____+-I:::.;n:..:;s=.;J.:.·d=e:::;"-__f---'=-=-==:=:::=--_t~:;,:::.:==,---+----==O;.::u:.::t~s""i"",d:::::e--; Volume 2500 cc I 

WELL TEMP. -F. 

LF: Al SHUT·IN 

I F' A.L HYDROSTATIC 

REMARKS: Te~eraturerecorder #5365 - 0.101 Defl. = 289u 

I MFE samPles #103421 & #110267 and fluid samPle #6445 sent to 
n C & G Labs y ,,J::a1garv Alberta. 
I"~ 

~. --~~~~~~~---------~~~~~~~~~~~~~~~~~--------------------------~ 
PRESSURE INCREMENTS ON RECORDER # 

Final Shut-inInitial Shut-in 
H 

I POINT 
MINUTES 

POINT 
PRESSURE 

T + 6 t POINT 
PRESSURE 

T + 6 t 
MINUTES 6 t MINUTES 6. T

PRESSURE 
T + 6 t 

6 t 
1679 ----­ 0 1672 -----­
3947 4.000 10 5029 14.500 

10 5485 2.500 20 5546 7.750 
2.000 5.50030 5624 

40 5650 4.375 
50 5661 3.700 

5626 
5637 1. 750 
5670 1.600 

. 15

P2~~~---+--~~~--~~~-----~~~-+~~~-+~--~~r---~-----~------~------------t 
60 5670 3.250 
80 5678 2.687 

5676 1.500 
5681 1.428 

~-1~0~-+__~~-+_____~~r-~-*~~__+-~~~~__~~~~___*-____~--_____-+-­ ____-­ _____~ 

100 5683 2.3501.375 
~ ~35~_t---~~__+---~~~____~--~__-r--~~--~--~~~~---~------~-------~-------------..-;

!'40 5685 
45 5687 1.333 120 5685 2.125 

5689 1. 300 140 5687 L964 
5689 1.273 160 5688 1.843 

60 5689 1.250 180 5689 1. 750 
,.. .l. b I'::>200 5690 

220 5691 .l.b.l4 

240 5691 .l. !:>b:.! 

~ .----~-------r---------------ff_~~--~~~~_r-----~~,_--~~----~--__--_t--------------~ 
f-!.--+--'----+-------tt-:::-::-:---I--=-::-::-::;-+--~.,.....,...,.,-_fj~--_+---__!-------~_i 

~ ..-----+-------r_------------*------+------~------------~------+_------r_----------~ 
~.-.-~--__--+_---------_#------_+-------r_----------~-----4_------~--------~ 

~ __--+--------+-------------~----_+------~------------_*------4_------+_----------~ 
~,----r_--..-.._r-----------_fr----_+-------~-----------~-----~----_+----------~ 



....  
321· S,jTH AVENUE S.E. CALGARY. AL9ERTA T2G Z63 PH. (403) 255·1151 

. GUIDE TO IDENTifiCATION Of DRILL STEM TEST PRESSURE CP'.\RTS 

FInD 
~E?O~r 1<0. 

ElSOSS AKl-4371 

A 
H I 

t .• " 
C 

/ 

0-1 

B-1 

" 

F-l 
/ 

;, .......  

.• :i '7 L" 
I \t..« ........ ,. '- ... j'.... 

! Jt' 
/" ~- ..c:y¥:'-.,J...~~ 

.~. ~ '. ..-~:;; 1  
:::.;; -."" - :;.- f  

+.• 
!­j 

-
-. .'. 

r 

A. Initial Hyd. Mud 
8. First Flow 
C. Initial Shut-In 
O. Second Flow 
E. Second Shut-In 
F. Third Flow 
G. Final Shut-In 
H. Finol Hyd. Mud 

The following points Ire either fluctu­
ating pressures or points indicating 
other packer settings (testing different 
XClnes). 

A·l, A-2, A-3, etc. Initial Hyd. Pressures 
Z - Special pressure points such as 

pumping· pressures recorded for 
formation breakdown. 



JOHNSTON TESTERS: 1m'e " o-"-I!otON Of SC;.uUMBfftGlA CA,..a. lIMltlO.t1IJ .. 
!>Oth AVENUE S.£. CALGARY. ALBERTA T2G 2B3':; '. ' . 321 

District Fort St. John Ticket No, E15086 Company Columbia Gas Development Ltd 
; .ddres5 c/o D & 8 Consultants, #600, 633 - 6 Avenue 8. W. , Test No. 3 J, T; No, 3 
, Calgary, Alberta T2P 082 Well Name Columbia Gas et al Kotaneelee 
Field Kotaneelee Number H- 38-60-10-124 

! .ovince Yukon Territory Date October 2, 1977 
i :>. Rep: J. Dortch . Formation Nahanni Thickness 

·Tec:hnician T. Thompso,n Interval 11,680 - 11,890' TO 11,890". 
f'" 
~ . 

TEST DA.TA TOOL SEQUENCE 
Ty~ of .Test Open hole, Bottom hole. Tool Lenoth 0.0. 

rime Started in Hole 0300 Hrs. . Tool Opened 0840 Hrs. p·.·O. Sub LOO 
,rst Flow 10 Min. Initial Shut·ln 60 Min. D.P Sub .65 

:>econdFlow Min. Second Shut· In 60 Min, 'M'I"F. ""1"1("\1 12 .55 
Third Flow Min, Final Shut In Min. Bypass Tool 2.85 
~'dled Loose @ '.'4115 Hrs. Out of Hole 2400 Hrs. Recorder 4.40 
1 ..1. Set/on Packers 30,000 # Pulled Loose Wt. 30,000 # Safetv Joint 1. 75 
Oe5Cription . of Blow During Test Fair initial puff on pre- S.S. & Packer 9.30 7 1/2" 
\' flow increasing to good. Gas to surface in 45 T.C. & Packer 6.55 7 1/2" 
~. minutes of initial shut-in. No packer seat on Total 39.05.l 

value opening. Strong gas spray for 2 hours after 

H 
snut-~n. Packer Stub LOO 

I .Perfs 18.00 
~FLUID RECOVERY Was Test Reverse Circulated Yes XX No 0 Recorder 4.40 
Tj·tlll Fluid Recovered N/A Ft. Recorder 4.40 
1 5Cr;ption of Fluid Recovered Sub 1.20 
h N/A' Water & drilling fluid. 'Drill Collars 177.55 

Sub 1.10 
[ .. Bull Nose iii Perf 2.00 

-f-i Total Interval 209.65\ 

r-: 
GAS BLOW MEASUREMENT 

i-'Measured With to. Riser 

~ 
.. Time Ske. Choke M Cubic Feet/Day 

~ ( , 

! 

I­

Nl:L 
'. 

r..: 
!-". 

TOTAL LENGTH - ElevationG.L. 2750 K.B. 2275 
"""; 

Bottom Hole Choke Size. 1/2" 
: fillSrlln, paCKer was ..lea.K.l.ng. Fluid Cushion Type Nil Amt. 

~ 
MUD AND HOLE DA.TA 

Mud Type KCL W.L. 23.0 
. Filteruke 2/32 Vi5C. 41 Wt. 9.9 

r Time Taken 1400 hours 

!-'­
Contractor Nabors Drilling Rig No. 9 
Drill Pipe Size 4 1/2" IF 

-:i RESISTIVITY SALT CO""TENT Drill Collar Size 4 1/2" XH & 
..!! f¥Yery Water @ OF. ppm. Drill Collar length 435 I & 
Mud Pit sample filtrate @ OF. ppm. Main Hole Size 8 1/2" Rat Hole 

Di<tribution of Reports 12 - Calgary Attention: Mrs. Wiebe 
~ 

r-L 
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~•. JOHNSTON •. JOHNSTON TESTERS 

. A i)lVlSiOH OF SCWlUMS[A(jU CANADA lIMn(o 

,~;'f.-"'r.Jilrrrii1.I :U.· • . 321 . 50th AVENUE. S.E CALGARY. ALBERTA T2G 2B3 

E15086 PRESSURE DATA FLUID SAMPLE REPORT 
· I INSTRUMENT No. Al'..J.-q.;.S/J. ' AKl-2095 AKl-5025 T-5365 -"" Sample No. 

CAPACITY (psig) 7400 7450 8650 200-549 Type 5" 
I INSTRUMENT DEPTH FT. 11058 11699 11703 11717 Depth 11 643' 
'j INSTRUMENT OPENING Inside Outside Outside Outside Volume 2500.cc 
i. LWEll TEMP. ·F. -
, Sample PresSure: 

I INITIAL HYDROSTATIC i. 5895# 5946# 5940# psig. at Surface 

(L,FIRST flOW 8 1589# 1617# 1603# GraVity API @ OF 

lr INITIAL SHUT·IN 

S-l 1583# 1608# 1598# Gas/Oil Ratio· Cu.Ft./bbl. 
C 5642# 5658# 5659# 

, SECOND flOW D 2079# 2103# 2096# 
. c .... 

I 
0.1 2533#. 2563# 2549# Recovery; 

!. SECOND SHUT·IN E Cu. Ft. Gas 
. I .THIRD flOW f cc. Oil 
('. F-) cc. Water 
i fiNAL SHUT·IN G 5642# 5657# 5657# cc. Mud 
lr fINAL HYDROSTATIC H 6126# 6148# 6144# Total Liquid ec. 

IREMARKS: '- Terrperature recorder #5365 ,.. 0.113 Defl. - 297'" . 
i MFE smaple and fluid sarrple #6203 sent to Fort St. John/ 
( British Columbia. 
I 

f " . ~ PRESSURE INCREMENTS ON RECORDER #I 

t.I POINT T + 6 r POINT 
PUSSUIE 

T+ 6.T POINT 
PRESSUU 

T+ 6 t 
I . MINUTES 

PRESSURE 
6 t MINUTES 6 t MINUTES 6 T 

! 
I 

'\' 

J 

. 

I 
i 

Ir 
r I . 

, 
I 

r 
I 

I 

I 

I 

d, I I. 
I 

.' 
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.. JOHNSTON TESTERS 

.. 

.. IEfDI. 
____---'I 321· 50ih AVENUE S.E CALGARY, ALBERTA T2G 283  

Ipist,ict Fort St. John Ticket .No, E15087 Company Columbia Gas Development Ltd. 
o\dd,ess c/o D & S Consultants, #600 i 633 - 6 Avenue S. W.·, Test No, 4 J, T. No. 4 

IField 

Calgary, Alberta .'. T2P, OS2 Well Name Columbia Gas et al Kotaneelee 
Kotaneelee Number H-38-60-10-124 

'rovince Yukon. Territory Date October 3, 1977 
:0. Rep. J. Dortch . . Formation Nahanni ThicknessL:echnician Interval 11,695 - 11,890' TD 11,890'. 

! 
( 

TOOL SEQUENCE! TEST DATA 
, Type of Test Open hole, Bottom hole. Tool Length 0.0. 
,I.Time Started in Hole 0300 Hrs. Tool Opened 0751 Hrs. P.O. Sub 1.00 
i' :irst Flo.... 5 Min. Initial Shut-In 60 Min. D P. Sub .65 
'I*ond Flo..... Min. . SecOnd Shut In Min. MFE Tool 12.55 
,I Third Flow Min. Final Shut In Min. Bypass Tool 2.85 

'I 'ulled Loose fi' 0915 Hrs. Out of Hole 2300 Hrs. Recorder 4.40 
l 'It. Set/on Packers 30,000 # Pulled Loose Wt. 30 000 # Safety Joint 1. 75 

Description of Blow During Test Gas to surface after 15 S.S. & Packer 9.30 7 IJ2" 

( 
minutes after 2nd flow. T.C. & Packer 6.55 7 1/2" 

Total 39.05 

I Packer Stub 1.00 
! Perfs 18.00 
i, fLUID RECOVERY Was Test Reverse Orculated Yes 0 No}(3 Recorder 4.40 
!Total Fluid Recovered 4,200 Ft. Recorder 4.40 
I lescription of Fluid Recovered Sub 1.00 
i " 3,500' CUshion Drill Collars 162.76 

700' Drilling fluid. Sub 1.00 
i Bull Nose & Perf 2.00 
\; Total Interval 194.56 

GAS BLOW MEASUREMENT 
'Measured With 1.0. Riser 

Time Sfce. Choke , M CubiC Feet/Day 

NIL 

r 
" 

TOTAL LENGTH 
Elevation G.L. 2250 K.B. 221.5 
Bottom Hole Choke Size.. 1/2" 

REMARKS: Misrtm, lost packer seat. Fluid. Cushion Type Water Amt. 3500' 

MUD AND HOU DATA 
Mud Type KCL W.L. 

Filter Cake Visco 41 Wt. 9.9 
Time Taken 1800 hours 
Contractor Nabors Drillinq Rig No.9 
Drill Pipe Size 4 1/2" IF 

RESISTIVITY SALT CONTENT Drill CoUar Size 4 1/2" XII & 
ecovery Water @ OF. ppm. Drill Collar Length462 , & 

'Mud Pit sample filtrate @ OF. ppm. Main Hole Size 8 1/2" Rat Hole 
,Distribution of Reports 12 - calqary Attent:ion· M.,..", w; ........ 

i 



JOHNSTON TESTERS 
4 l)4Vt5fON OF SCHLU"'S£RC[R (:ANA£)A llMlTEO 

321 50th AVENUE S.E. CALGARY. ALBERTA T2G 263 

Elsoa7 PRESSURE DATA F U D SAL I MPLE REPORT 
, INSTRUMENT No. AKl-4371 AKl-2095 AKl-5025 T-5365 Sample No. 561 &519 

APACITY (pI;g) 7400 7450 8650 200-5491...>J Type I'" 5" 
.... STRUMENT. DEPTH FT. 11673 11714 11718 .11731 Depth 11 k~~' 

INSTRUMENT OPENING Inside Outside Outside OutRide Volume 2500 cc 
.I···...ELL TEMP. • f. . 

Sample Pressure: 

:IINITIAL HYDROSTATIC A 5873# 5919# 5933# psig. at Surface 

,I ~IRST FLOW 8 2360# 2370# 2370# Gravity API @ OF 

I B-1 2545# 2545# 2544i Gas/Oil Ratio Cu.Ft./bbi. 
NITIAL SHUT.IN C 5622# 563U 5f.11i 

SECOND FLOW D 2733# 2732# ?72Si 
0-1 2829# 2841# 2841# 

Recovery: 

,£CONO SHuT.IN E Cu. Ft. Gas 

THIRD fLOW f cc. Oil 
,I. F·1 cc. Water 

'!NAL SHUT·IN G cc. Mud 
I, "'NAL HYDROSTATIC H .5893# 5937#: C;944i Total Liquid cc. 

I REMARKS: Temoerature ~,.,.. It;';':lt::; - 0.127 - 3070r 

; 
I 

[­ PRESSURE INCREMENTS ON RECORDER # 
I 
{

J. POINT 
T + t::..t POINT 

PRESSURE 
T + t::. t POINT PRESSUIE 

T+ t::. t 
~ MINUTES 

PRESSURE 
t::. t MINUTES t::. t MINUTES t::. t 

i " i 

'I 
,I 
I 
i 
{ 

, 

i 
...:.' 

\1 
I 
I 

" . 

,I.. 
! 
.., 

I 

I 

I' 
I 

......~........ .. , .~"" 

r 
I 

r 



I 
I 
I 
f' 

; .. 

J 

i 

-? • 



_______________________ ________________ __ ______________________________________ 

32l·5OTH AVENUE s.£. • CALGARY. ALBERTA T2G 283 • PH. (403) 255-1151 

DRILL STEM TEST' SPECIAL DATA ANALYSIS 
Columbia Gas Deve~~pment DST #5 
Columbia Gas et al Kotaneelee H-38-60-10-124 
E15088  ',Nahanni 11,625 - 11,890' 11,890' . 
October 4 ~ 1977 

October 12, 1977 

ATTENTION: JIM MACDONALD 

, i ,  Gentlemen: . 

The enclosed test appears to be a good mechanical drill stem test during which 
the tools functioned properly ,and the formation produced enough reservoir fluid 
for proper identification. Reservoir pressure drawdown was sufficient and ade­
quate shut-in build-ups occurred for reliable quantitative analysis. 

1. Flow Rate: A flow rate of 4700 MCF/day of qas was noted during this test.,---- . 

2. Reservoir Pressure: Extrapolation of the initial shut-in pressure build-up 
indicates a maximum reservoir pressure of 5655 psig at recorder depth. Extra­
polation of the final shut-in pressure build-up indicates a maximum reservoir 
pressure of 5638 psi9 at recorder depth. The difference between the initial 
and final shut-in pressure of 17 psi is insignificant. 

3. Permeability: The calculated transmissibility factor of 5879 md.ft./cp. 
indicates an average effective permeability to gas of ....25Lmd,; for the reported~ 
foot porous interval. The calculations were based ona slope of 1,nhO,QQO psi / 
log cycle obtained from the final shut~in build-up plot. It was assumed for 
these calculations: (a)gas gravity 0.70, (b)viscosity .025,cp.~, (c) and gas de­
viation factor 1.07. These figure were obtained from the available technical 
Ii terature .[' 
4. Well Bore Damage: The calculated damage ratio. of 6.40 indicates that well 
bore damage is present at the time and conditions of this test. This value 
appears to be excessive and may be due to the partial penetration of the netI~~ 	 productive interval by the test interval. If subsequent information confirms this 
possibility then the value D.T. should be discounted. 

5. Radius of Investigation: The calculated radius of investigation of relative­
i:  ly low perrneabili ty effective to the reservoir fluid and well (!§~> damage is in­

dicated. No unusual characteristics werer data presented. 

Yours truly,II' )II~' .l\O 
I ' 

,j 1\.I~r, -'-1- "I
i 
I 

1'1 \ \\ ') \ 
,~ \\ -., j 

r  Jose estll' 
-'" 

r JC/j 

It ~ 	 ~ 

noted from the analysis of the test 
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FIYh~ HATE PldVl!i 1'0 SHUT IN (~ICF/DAY). 


CWMPHESSIHILITYFACT~R Z  
LJ0nl'~EH PL0T SU1i"'E (PSI'-'2/L0G CYCL~) 


VISC0SITY {CP) 
:~tl l'HICKNESS (Ff) 
MAX HtSEHVMIk ~~ESSUkE (PSIC)" 
rL&ldIN(3I-'HESSUi--!!::: (PSI'';) 
fU1.~ 1P\I:-: (:JiI~,r) 

i""(JHllS I (y 

CWI ~!-?ESS I nI'L ITY (I/PSI) 
HELL R,itiE kAOIUS ( PO 
,;ELL ELEVATIW,i (FT) 
rttC:1HDJ-:t-? DEPTH ( FT> 
1'E',:w Er< ,A,Tu HE (DF) 

JT'J 

47nu.OO() 
I In on 

1060000. 
0.02:, 

? 50. nnr, 
::>65:5. f)  

89S.0  
1J(). I}  

fJ.O':JU 
i) • onn 1 2 '1(")(1 

<1.25 
2275. ()  

11645.()  
29 -{ • n 

5R79.?J 

146. Qi­

n ~'O'.• ::.> 

(FT)  

(FT) 9 tt. I  
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RESERVOI R PRESSURE PLOT 
r~ . I ,I' ~j' ,-, ,- 1/\ ::... '\,
j ECORDER No. --" V , " - / ()... ':::_) CAPACITY --,,/:-.'"""'1-~..::_:::;.,....'::;,'--"::::::-________~ FIELD REPORT No.SJ '::):; 2,b 

MAXIMUM RESERVOIR PRESSURE Po _ = stO ::;:"3 psig 11..1 Inu C,i:'JI- '::!:I ~ '!: 5 G:, S'::) 

(LOPE OF SHUT./~C~RVE ~'= i~GP,e.~O. psig/LOG CYCL~. MI0Q S'\''',)\-I~-\::.5l£3$ 

lLOPE M , = PI.';:}J.~???.::;:..... P10 ?:,].:::,.::::.~:.Q" •.,. = pSlg/LOG CYCLE -!:.lo:::.x~~:.:..0.;..""'"-O~C;;;..·___________________  

SLOPE M 2 = Pl .••........•.....•...•...•..... PIO ..•.:•.•_ •.••••••••_ •._. = psig/lOG CYCLE __________________  
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JOHNSTON TESTERS 

321· SOthAVENUE S.£ CALGARY. ALBERTA T2G 2B3. 
, .". 

I District Fort St. John Ticket No. ElS088 Company Columbia Gas Develoornen t Ltd 
I Address c/O l.l « S <.:onsuJ. tants, 600, 633 -6 Avenue S. W. , . Test No. 5 J. T. No. 5I ..', Calgary ,Alberta .' T2P OS2 Well Name Columbia Gas et al Kotaneelee 
r -Field 'Kotaneelee Number H""'38-60-10-124I Province , Bri tish Columbia Date October 4, 1977ICo. Rep. J. Dortch . Formation Nahanni Thickness 

r~Technlclan T. ThoIt!Pson Interllal . 11,625 - 11,890' TD 11,890' 

1 
1 TEST DATA TOOL SEQUENCE 

rL Type of Test (i)pen hole Bottom hole Tool Length O.D. 
I 

Hole HI'S. Tool Opened 1128 Hrs. Sub LaOrTime Started in 0430 P.O. 
l I 'First Flow ,1U Min. Initial Shut·ln 60 Min. D.P. Sub .65 
'I Second Flow 120 Min. Second Shut In 240 Min. MFE Tool 12.55 

,Third Flow Min. Final'Shut In Min. Bypass Tool 2.85 
Pulled Loose @) 1830 Hrs. Out of Hole 0200 Hrs. Recorder 4.40 

IWt. Set/on Packers 30,000 # Pulled Loose Wt. 20 000 # Safety Joint L75 
I Description of Blow During Test Good initial puff on pref10w S.S. & Packer - 9:.30 7 1/2" 
Hith gas to surface in 45 minutes of initial shut-in. T.C. & Packer '" S.35 7 1/2" 

IWater to surface in 10 minutes of value nnPn;na with Packer 4.35 7 1/2" 
\good ~as flow in 5 minutes ~ Increasing to strong gas Total 42.20 
and water blow in 20 minutes. I 

I Packer Stub ' 1.00 
.1 FLUID RECOVERY Was Test Reverse Circulated Yes 0 No~ Perfs 15.00 

rota I Fluid Recovered 80 Ft. Recorder 4.40 
Description of Fluid ReCOliered Recorder 4.40 

I 80' Gasified mud cut water. Sub LOO 
Drill Collars 236.48 
Sub l.00 

\ Bull Nose & Perf 2.00 
I. Total Interval 265.28 

,I GAS BLOW MEASUREMENT 
1 Measured With Willis Choke 2 " 1.0. Riser 

Time Sfce. Choke Reading Ps~ M Cubic Feet/Day 

1320 64 380,,­ 10 ,000 Wet gas flow 
I 1330 64 350 9 300 Wet gas flow 

.I 1340 64 320 8 600 Wet cras flow 
1350 64 280 7,100 Wet gas' flow 

I 1400 48 320 4:,700 Wet cras flciw 
-I ~ 1410 48 320 4,700 Wet cras flow 

1420 48 320 4,700 Wet aas flow 
1430 48 320 4J 700 Wet gas flow 

I 
TOTAL LENGTH 
Elevation G.L. 2250 K.B. 2275 

T Bottom Hole Choke Size. 1/2" 
I REMARKS: Test satisfactory. Fluid Cushion Type Water Amt, 3500' 

MUD AND HOLE DATA 

I Mud Type KCL W.L. 

I Filter' Cake Visco 41 Wt. 9.9 
Time Taken 2400 hours. ;, 
Contractor NahorsDrillina Rig No. 9 

I Orill Pipe Size 4 1/2" IF '-"-"c,-_' 

RESISTIVITY Ch1oriae· CONTENT Drill Col/ar Size 4 1/2" XH & 

LRecOliery Water @ OF. 44,!>UU ppm. Drill Collar Leng1tg6S' &
lMud Pit sample filtrate' @ OF. ppm. Main Hole Size Rat Hole 8 1/2" 

Oistribution of Reports 12- Calgary Attention: MRS. WIEBE 
1 
c. 

I 
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;;:E_~~ JOHNSTON TESTERS 
... OIVISION Of SC~tUWa[AC£R CANADA UMITtP 

321 . 50th AVENUE $,E: CA~GARY, A~BERTA T2G 283 
~ 

EIS088 PRESSURE DATA 'FLUID SAMPLE REPORT 
I INSTRUMENT No. AK.l-43/.l AKJ.-LU9!) AK.l-!)UL!) T-:,36S 1'\~ Sample No. !:>61& !:>56 
, -::APACITY (psig) 140U " 14!)0 I:Ib!:>U 200-!:>'4~ Type 

HSTRUMENT DEPTH FT" .ll604 .ll641 l1.b4!:> .l1.6!)U Depth 11,597 
IN,STRUMENT OPENING Inside Outside Outside Volume 

).WELL TEMP. ·F. , 297 
l Sample Pressure: 

II,NITIAl HYDROSTATIC A 5860# 5893J 5885# psig. at Surface 
I FIRST FLOW B 159841' 1618# ' 1590# Gravity API @ OF 

I • 
8-1 1624tf 1653# 1618# Gas/Oil Ratio Cu.Ft./bbl. 

I jo.IITIAl SH,UT.IN C 5585# 5616# 5589# 
I SECOND FLOW D 1795# 1821# '" 
,I .~ [)'1" 871# 895# Recovery: 
j 

,ECONO SHUT·IN Cu. Ft. Gas. E 

I THIRD FLOW F ce. Oil 
,I, F·l cc. Water 
i IHAl SHUT.IN G 5575# 5608# cc. Mud 
, .'INAL HYDROSTATIC H 5794# 5839# Total Liquid ee. 

IREMARKS:' "'False pre'ssures I initial shut-in still building when clock 
l stopped. 

"""'­
Temperature recorder #5365 - 0.113 Defl. = 297--. 
MFE sample 561 and fluid s~le #6203 sent to C & G Labs., Fort St. John. 

,­ PRESSURE INCREMENTS ON RECORDER # 

t 
Initial Shut-in Final Shut-in 

POINT PRESSURE 
T + .:). t POINT 

PRESSURE 
T + At POINT PRESSURI! 

T + At 
MINUTES A t MINUTES A t MINUTES A T 

~ 0 1884 ----­ 0, 89S -----­, 
I 5 2936 3.000 10 3396 14.000 

10 4338 2.000 20 4937 7.500 
i 15 5170 1.666 30 5246 5.333 
I 20 5444 1.500 40 5378 4.250 

25 5557 1.400 50 5447 3.600 

" 
30 5594 1. 333 60 5492 3.166 

i 35 5608 1.285 80 5542 2.625 
f 40 5614 1.250 100 5573 2.300 . 
~ 45 5619 1.222 120 5594 2.083 
I 50 5623 1.200, ' 140 5605 1.928 
l 55 5626 1.181 160 5610 1.812 

60 5629 1.166 180 5616 1. 722 
1 200 5618 1.650 

220 5619 1.59,0 
240 5621 1.541 

i 
i 
I 

I 
I 

: 

i 
.I 
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I 

I­



321 • 50TH AVENUE S.E. CALGARY, ALBERTA T2G 263 PH. (403) 255-1151 

GUIDE TO IDENTIFICATION OF DRill STEM TEST'PRESSURE CHARTS 

nEll)
REPORT NO, RECORDER 1'10. 

'~'. 

i 

E1SOSS AKl-437l 

H 

" 

F-l 
7 

F­

C 
/ 

0-1 
/ 

A 
I 

A. Initial Hyd. Mud 
B. First Flow 
C. Initial Shut-In 
D. Second Flow 
E. Second Shut-In 
F. Third Flow 
G. Final Shut-In 
H. Final Hyd. Mud 

The following pointS are either fluctu­
ating pressures or points indic.ltin9 
other ptlcI,.r settings (testing different 
zones). 

A-1, A·2, A·3, etc. Initial Hyd. Pressures 
Z - Special pressure points such as 

pumping pressures recorded for 
formation breakdown. 
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