
Shell E&P Technology Company
A Division of Shell Exploration & Production Company

Bellaire Technology Center

P.O. Box 481

Houston, TX  77001-0481

3737 Bellaire Boulevard

Houston, TX  77025

March 28, 1996

Marmorshteyn Oil
P.O. Box 73084
Davis, CA 95617

RE: Abrasive Hydrojet Technology Field Trial in Albert Load, Michigan

Dear Mr. Lyustiger:

The demonstration of abrasive hydrojet technology by Marmorshteyn Oil during our field trial in 
Michigan was very impressive.  We are very pleased with the performance of your downhole hydrojet 
slotting equipment, the field procedures and the services provided by your personnel.  The analysis of 
the field trial data indicates that this technology, although widely used in Russia but rather new and 
undeveloped in the United States, now holds great potentials for its expanded use throughout the 
industry here.

Despite the fact that our engineering group in Shell received the technology with high expectations, we 
were not entirely certain about the tool performance prior to the field trial conducted during the week of 
February 5, 1996 at a field in Montmorency County, Michigan.  Nevertheless, our expectations were 
not disappointed.  The hydrojet tool, provided by Marmorshteyn Oil and not previously used in this 
country,  was readily adapted to the Halliburton hydraulic fracturing surface equipment on site.  The 
slot geometry, as seen by video log run in one of the well, was according to the design.  The penetration 
depth cannot be easily assessed from the video, but the amount and the size of formation cuttings, 
observed on site, suggested significant slotting depth.

The consulting and tool operation provided by Marmorshteyn Oil during the test is mostly appreciated.  
The personnel brought on site were very efficient, knowledgeable about their technology, and 
cooperative in providing full expectations of the procedures being used.  This openness resulted in 
identifying several very promising applications of the abrasive hydrojet technology in this country.  
Attached please find our internal memo summarizing the field trial and our on-site discussions.  Shell 
E&P Technology is currently evaluating various options of pursuing the application and further 
development of this technology. Therefore, please consider at this time the summary of our discussions 
confidential.

Looking forward to future productive collaboration in applications and further development of this new 
promising technology.

     Very truly yours



Shell E&P Technology Company
InterOffice Memorandum

APRIL 15, 1996

FROM: J. SHLYAPOBERSKY, STAFF RESEARCH ENGINEER, BTC
A. LOCKWOOD, SR. PRODUCTION ENGINEER, EA-SWEPI

TO: R. B. STANBERY, WELL ENGINEERING SKILL MANAGER, BTC
J . L. MORRIS, TECHNICAL MANAGER – MICHIGAN, SWEPI

SUBJECT: ABRASIVE HYDROJET TECHNOLOGY FIELD TRIAL IN ALBERT 
LOAD, MICHIGAN

A field trial of abrasive hydrojet (AHJ) slotting perforation technology was recently 
performed in the Albert/Loud field in Michigan.  The purpose of the trial was to test the 
Russian hydrojet tool, and gauge its effectiveness in increasing completion efficiency in the
naturally fractured Antrim Shale. Following the hydrojet slotting, the wells were fractured
with Antrim brine then swab-tested.  In addition, a video camera was run in one of the
wells to view the slots and to get a qualitative feel for the effectiveness of the hydrojetting
tool.  The next step in the process will be to fracture stimulate the wells with a “clean”
fracturing medium consisting of antrim brine and a neutral buoyancy proppant, with no 
additives.  The following is a short summary of the hydrojet slotting stage of this test.

The downhole hydrojetting tool, provided by Marmorsteyn Oil Company of California and
operated by Russian consultants, performed according to the design specifications.  Several
independent evidences of creating slots in casing and formation were observed: small
metal dust from dried return solids on magnet; cement and formation cuttings of various
shapes and sizes (up to l-inch shale pebbles                    ); video camera log of hydrojet
slots .

The logistics of performing abrasive hydrojetting operations with standard fracturing
equipment, provided by Halliburton, worked very well, although at the beginning of the
tests we experienced some difficulties in identifying the optimal conditions for abrasive
hydrojetcutting.  Variables such as sand concentration, nozzle-size, and pump rates and
pressures were adjusted until optimal conditions were achieved (i.e., adequate formation
cutting was maintained while reducing the sand concentration and pump pressures to 
prolong nozzle life).  In addition, several opportunities to reduce future AHJ job costs and 
increase job efficiency were identified.



I
HydroJet Technology Field Trial

Albert Load, Michigan, Februa ry 7 , 1996
Well Cl-20, Depth 1283 -1284

Cuttings and Abrasive Material

HydroJet Technology Field Trial
Afbert Load, Michigan, February'z�, 1996

Well Cl-20, Depth 128l-1282
Cuttings and Abrnsive Material



HydroJet Technology Field Trial
Albert Load, Michigan, February 18, 1996

Well C1-20, Depth 1287-1288
Video Log of Slot Inside Wellbore after AHJ
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Appendix B: Benefits, Improvements And The Most Promising
Applications Of Abrasive Hydrojet Perforation Technology.

The most obvious benefits that abrasive hydrojet technology can provide are the following:

 The AHJ slotting provides a very precise, reliable and controllable method to establish
large inflow path between the cased borehole and the formation.  The inflow area of an
8-in per foot dual slot is equivalent to 36 spf of 0.75-in shaped charge holes.  Moreover, 
the pressure drop on HJ slot is significantly less then on the areal equivalent set of 
perforated holes.  I n addition, the HJ cutting process is much more robust in creating
low-resistant flow path, even with two strings of casing (the latterr may require the
adjustment of the cutting speed).

 HJ slotting preserves the integrity of the cement bond. This can be critical for zonal
isolation when the perforated intervals are in close proximity to water or a gas cap. The
integrity of the cement sheath also increases the casing strength and resistance to
failure.

 The created HJ slots geometry sirnplifies the fracture initiation and therefore may
significantly reduce the near wellbore problems (multiple fracturing, tortuosity, etc).
This reduces the chances of NWB screenouts during fracture stimulation and minimizes
the choking non-darcy effect because of the tortuous path during production (esp., in
gas wells).

 HJ slot geometry (with the penetration depth up to 3-5 ft) bypasses the near wellbore
mud invasion zone and increases the drainage aera.  This suggests that HJ slotting in
clean, high permeability sands is the preferred completion method.  If these clean
formations require sand control, HJ slotting can be used in combination with high rate
water packs.  For laminated formations, HJ slots used in combination with F&P should
result in consistent negative skin completions.

 HJ cutting does not reduce the near wellbore strength of the f ormation as does
conventional shape charge perforating.  Under some circumstances, this HJ feature in
combination with a larger created drainage area may allow a natural completion of
formations that currently require sand control.

 The slots modify the stresses in near wellbore zone (relaxed in zone adjacent to the
slots, and increased at the tip zone).  Formations with strong stress-dependent
permeability may encounter significantly reduced completion skin. Moreover, for deep
and relatively hard formations, slotting may achieve compressive fracturing in the near-
wellbore region that results in significant permeability increase at distance of several
slot diameters and dramatic reduction of near wellbore conversion pressure drop. In
gas wells it will reduce (or completely eliminate) sometimes very large non-darcy skin.
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The main drawback of the current state of HJ technology is its cost.  The main cost
components are associated with the materials cost (slick water and abrasive material), the
horse power pumping charges and rig time.  The analysis of HJ operations in the Antrim
Shale trial identified the opportunities to reduce the overall cost of the HJ operations, thus
making it more competitive to other perforating methods.

HJ cutting is a very slow process. Depending on casing grade and forrnation properties
(pressure, strength, etc), the HJ slots are cut at a tool speed of 0.6 to 1.2 ft / hr (2 to 4 mm
per min) according to the current design parameters.  The tool speed also depends on
nozzles size, pressure drop across the nozzles, and the size of abrasive material and its
concentration.  The tool speed can be increased with larger nozzles, higher nozzle pressure
drop, coarser abrasives, and higher abrasive concentrations.   However, the last three
options will require more horsepower and will result in shorter nozzle life. Obviously, the
actual operating parameters require economic optimization for given conditions.  For
instance, if rig time is at a premium, increasing the cutting speed at the expanse of other
components may be justified.

The overall cost can also be reduced if several zones (dual slots) are cut simultaneously.
The required horsepower can be estimated (for current system design) based on a required
rate of 3 bpm and 3,000 psi nozzle pressure drop for a dual slot tool arrangement.  With 
hydraulic fracturing equipment, dual slots can probably be cut simultaneously.

Previously we identified several potentially promising areas of HJ applications within Shell
(see Attachment C). After evaluating the Michigan field trial and holding discussions with
Shell engineers, we propose to tailor further testing and developrnent of the hydojetting
technology to two most promising areas:

 Gulf of Mexico reservoirs, where HJ slotting can be used in combination with various
sand control methods or by itself.

 Gas wells in South Texas,  where HJ slotting can be used as a starter for hydraulic
fracturing or by itself in moderately permeable formations.  One of the main attractions
to HJ slotting is S.Texas is the frequent need to perforate through two strings of casing, 
which is very difficult to achieve with conventional perforating techniques.

We have compiled a preliminary pumping cost estimate for 4 hrs of pumping charges
(approximately two 1-ft strokes of the HJ tool, which results in two to twelve sets of l80o

hydrojetted slots, depending on the number of nozzles used and the injection rate and
pressure).  We assume (based on the field trial) that the pressure drop of 3000 psi on the
dual 6-mm nozzle set requires an injection rate of 3 bpm. The calculations for the slick 
water are based on Halliburton program StimWin.
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The first two cases are for two wellbore configurations in S. Texas in 12,000-ft reservoir:

(1) 3.5-inch casing in the target zone (average of 4.0-inch casing is used) and 2.065 OD  
Coil tubing:

Depth Tub ID Tub OD Casing ID
12,000 1.50 2.05 4.00

Rate (bpm) F1(psi) F2(psi) Ft(psi) Ftot HP PCost/4hrs
3 2196 169 2364 5364 393 2066
6 5675 436 6111 9111 1337 14368
9 9891 759 10650 13650 3004 68634

12 14669 1126 15795 18795 5514 143374

(2) 3.5-in workstring in 5-in casing

Depth Tub ID Tub OD Casing ID
12,000 2.99 3.50 4.89

Rate (bpm) F1(psi) F2(psi) Ft(psi) Ftot HP PCost/4hrs
3 147 252 399 3399 249 1172
6 380 651 1032 4032 591 2780
9 663 1135 1798 4798 1056 4962

12 983 1684 2666 5666 1663 8728
15 1334 2286 3620 6620 2428 14567
18 1713 2934 4647 7647 3365 24063
21 2115 3624 5739 8739 4487 40383

The third case is for GOM, 12,000-ft reservoir, 7-inch casing and 3.5 workstring:

Depth Tub ID Tub OD Casing ID
12,000 2.99 3.50 4.89

Rate (bpm) F1(psi) F2(psi) Ft(psi) Ftot HP PCost/4hrs
3 147 18 165 3165 232 1091
6 380 46 426 3426 503 2362
9 663 80 742 3742 823 3870

12 983 118 1101 4101 1203 5655
15 1334 160 1494 4494 1648 7747
18 1713 206 1918 4918 2165 10174
21 2115 254 2370 5370 2757 12958

Note :

F1 – pressure loss down workstring, F2 – pressure loss up in the annulus, Ft – total pressure 
loss in tubular, Ftot = Ft + 3000 psi is the total working HF surface pressure with 3000 psi 
drop on the HJ nozzles, HP – required horse power, and PCost/4hrs is the HP pumping 
charge only.
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P l a n n e d  C I  C l e a n
V o l u m e  V o l u m e

s t a s e  ( b b r )  ( b b r )
1  4 3 . O O  5 0 . 1 7
2  100  .  oo  t24  .68
3  1 0 0  .  o o  5 L  . 2 9
4  1 0 0 . o o  a . 2 4
5  0  .oo  2L6  .42

o . o o  7 2 . 6 a
7  0 . o o  L 4 . 3 2
8  0 . o o  3 7 0 . 5 2
9  0 . o o  5 4 . 1 1

1 0 o . o o  6 L  . 6 6
f  o t , / A v g  3 4 3  .  O O  L O 2 4  . L O

C u s t o r n e r :  5 . t ^ l  . E . P . I  .
t ^ J e I I  D e s c :  L O U D  C 1 - 2 O
F o r m a t i o n :  A N T R I M

Date :  O8*Feb-  L996
T ic  ke t  #  :  872 tO2  ,L
J o b  T y p e :  N O T C H I N G  J O B



f5- l* fq(SH: SLrl" , lF, lAFty

AyEMgHg-.".9.R -V-9i'UMHE PHB -9IA$H ::---9-L-r:ip-- 9-harE. Ya::ia.b.].p.,s

S t a g e
1
2
3
4
5
6
7
I
9

1 0
Tot . /Avg

S t a g e
1
2
3
4
5
6
7
I
9

L O
Ma x Jc lb

Tub i  ng
Pr  essur  e

(  p s i  )
2724
3485
227  4

o
o
o
o
o
o
o

3086

Tub  i  ng
Pr  essur  e

( p s i )
3802
3772
2325

o
o
o
o
o
o
o

3802

S I u r r y
Ra te

( b p m )
4  . 3 8
6  . 3 0

1 0 . 9 5
o . o o
o . o o
o . o o
o . o o
o . o o
o , o o
o . o o
6 . 3 2

Re tu r  n
Ra te

( b p m )
4 . 7 L
6  . 5 1

L A  . A 7
o . o o
o . o o
o . o o
o . o o
o . o o
o . o o
o . o o
6  , 5 3

Retur  n
Rat.e

( b p m )
6 . 0 9

1 0 , 4 1
1 0  . 9 9
o . o o
o . o o
o , o o
o , o o
o . o o
o . o o
o . o o

1 0  . 9 9

Prop Conc
S l u r r y x
(  l b l ga t  )

o . L 2
o  . 2 6
o , o o
o . o o
o . o o
o . o o
o . o o
o , o o
o . o o
o , o o
o . 2 2

Prop  Conc
S I u r Y y x
(  I b l g a I  )

o . g g
o  . 6 0
o . o o
o _ o o
o . o o
o . o o
o . o o
o , o o
o . o o
o , o o
o  . 8 9

xAverage  based  on

S l u r r y
Ra te

( b p m )
6  , O 4

1 4 . 4 2
L L  . L 2
o , o o
O . O O
o . o o
o . o o
o . o o
o . o o
o . o o

L L  . L 2

vcl I  ume ,

C u s L o m e r  :  S - t ^ J . E . p _ I  _
Ne I I  Desc :  LOUD CL-ZO
F o r m a t i o n :  A N T R I M

Date :  O8-Feb-L996
T ic ket g :  872LO2 .L
Job  Type :  NOTCHING JOB



TIi IE .  Casing Pr Clean Rate Slurry Rt
( p s i )  ( b p n )  ( b p r )

08:4{ :11 Event  l1  Star t  Job

C u s t o r q e r :  S . t ^ l  . E , p . I  .
t^ le l  I  Desc :  LOUD CL*2A
F o r m a t i o n :  A N T R I M

J - ' -  ^ . -  ^ l  - . -  A - t -  ^ t . . . - . - . .  ^ t

Stage Vol Job Volune Sand Conc
( b b l )  ( b b l )  ( l b / g a l )

Date  :  O8-Feb-  L996
T i c k e t  f  :  8 7 2 L A 2 . L
Job  Type :  NOTCHING JOB

08:4{ :20 Event  i l2  Pr ine Pumps

08 :48 :49  Even t  i l 3  l es t  L ines

08:49:47 Event  14 Zero FIor  Tota l

08:50:08 Stage l l  Start  Pad

08 :52 :54  0  3 .26  Z .S7  0  2 ,49  2 .49  0 .11

08:53:4{ Event 15 Zero Sand Total

:===  S tage  To ta l  50 .17  (bb l )  = : :=

09:01:09 Stage 12 START SANO ,3 PPG

0 9 : 0 1 : 1 8  0  5 . 6 9  5 . 7 4  0  3 . 7 2  5 3 . 8 9  0 . 3 8
0 9 : 1 0 : 4 8  0  6 . 1 4  6 , 0 3  0  5 2 . 4 9  1 0 2 . 6 6  O  . Z l
0 9 : 1 9 : 4 8  0  1 0 . 3 5  9 . 9 5  0  l t 5 . 5 t  1 6 5 . 6 8  0 . 2 3

: : : :  Stage lo ta l  124 .68 (  bb l  )  : := :

' 09 :20 :42  
S tage  13  S ta r t  F lush

09:25:24 Event i l6 Stop Punping

t



IPoU IuP i l  I  l vP r l

09:26:5{ Event 17 FI}IISI| N0TCi|II{G (PULLED TUBING)

09127:37 Event 18 Pause

l0 :57:13 Event  f9  Resune

16:58:02 Event 110 Test Lines

:= :E Stage lo ta l  51.29 (bbl )  : :E:

10:59:06 Stage l {  Star t  Pad

=:== Stage lotal  S.24 (bbl)  ====

11:04:11 Stage 15 SIART SANO .2PPG

t u u u  t u u u  t r u / g 6 r ,

1 1 :06:00
t  I  :  t5 :00
I  1  :24 :00
I  I  :33:00
I  I  :  {2 :00
I  1  :51 :00
12:00:00
12:09:00
12:  l8 :00
L2:27:00

=::: Stage lOtal

0  2 .28
0  2 . 1 9
0  2 .42
0  2 . 4 7
0  2 .62
0  2 .68
0  2 . 7 1
0  2 . 9 1
0  2 .84
0  3 .04

2t6.42 (bbl)  ==::

t . 7 4
2 ,23
2 .49
2 .93
2 ,93
2 .93
3 .00
3.00
3 . 1 0
3 .20

3 .87
23.14
{'5.1S
67.85
91 .04

t1 { . {9
138.44
163.07
187.77
213 .03

238 ,25
2s8 .12
279,56
302.23
325.43
318.87
372.82
397 . {5
422,15
447.42

0 .00
0 .23
0 .19
0.26
0 .21
0 .10
0.08
0 ,15
0,23
0 .19

12:28:07 Stage 15 Start

12 :35 :57
L2:44257

F Iush

2 ,79
3 .08

3 .30
3 .30

23 .31
50.63

474.t2
501.4{

0
0

0 .00
0 .00

C u s t o m e r :  S . N . E  . P .  L
W e I I  D e s c :  L O U D  C 1 - 2 O
F o r m a t i o n :  A N T R I M

Date :  O8-Feb- t996
T i c k e t  # r  a 7 2 t o 2 . L
Job Type:  NOTCHING JOB

2



t2:52:06 Event i l l1 Stop Punping

12:52:39 Event 112 Pause

t2252:58 Event i l13 Resune

12:53:01 EVENT I14 FI i l ISH NOTCI| ING (PULLEO ONE JOINI  IUBING)

12:53:51 Event 115 Resune

12:53:5{ Event 116 Pause

13:16:12 Event  i l17  Resume

=:: :  Stage Total  72.69 (bbl)  ==::

13:16:40 Stage 17 Start  Pad

=:=:  s tage Tofa l  14.32 (bb l )  := : :

13:23:07 Stage 18 SIART SAI{D .3 ppG

13 :25 :01
13 :3 {  : 01
13 :43 :01
l3 :  52 :01
l4 :01  :01
t1 :  l 0 :01
14 :  19:01
l4 :28 :01

0  2 .97  3 .04
0  2 .98  "  3 .28
0  3 .46  3 .50
0 3  .49 3 .31
0  3 .54  3 .49
0  3 .77  3 .67
0  3 .79  3 .89
0  3 . 9 8  4 . 1 1

0 5.16 542. j7 0.32
0 32.56 570.36 0 .30
0 50.79 598.59 0 .39
0 90.57 628.37 0.{3
0 121.73 659.53 0 .45
0 15{.97 692.67 0.46
0 189.35 727.16 0 .38
0 225.8{  763.65 0 .35

3

C u s t o m e r :  S . W . E . P . I .  D a t e :  O g - F e b - 1 9 9 5
t^Je l  I  besc :  LOUD C1*20 T icke t  * :  A72Loz .L
FormaL ion :  ANTRIH Job Type:  NOTCHING JOB

T T I I F  f a o i n n  D r  l l o e n  D a t o  C l r r r v v  O l C l e a a  l l a l  f n h  i l n l r r a ^  C r r r l  F a r a



(ps i )  (bpn )  (bpn )  (bb l )  (bb l )  ( l b / sa l )

14 :37 :01  0  4 .12  4 .20  0  263 ,41  801 .21  0 .28
1 { :16 :01  0  { .67  4 .32  0  301 .96  839 .67  0 ,20
11 :55 :01  0  { .41  4 .52  0  341 .19  S79 .00  0 .24

:: := Stage Total  370.52 (bbl)  : : : :

15:01:30 Stage 19 Start  Flush

t5 :03 :58  0  4 .80  4 .70  0  11 .63  919 .96  0 :00
15 :12 :58  0  4 .37  1 .65  0  53 .31  961 .64  0 .00

15:12:59 Event l l8 Stop Punping

15:13:54 Event I19 FI}IIS}| }IOTCI|I}{G (RUil TUBII{G TO EOTTO}I OF I|OLE)

15:16:00 Event 120 Pause

l5:{3:2{ Event f21 Resure

:==:  Stage Tota l  5{ . l l  (bb l )  : : : :

15:43:58 Stage t lO PUttP 00tlN EACKSIDE

15:52 :16  0  4 .80  5 . l l  0  Jg .Z t  1000 .71  0 .00

15:57:12 Event  122 Slop Purp ing

: :=:  Stage lotal  61,66 (bbl)  =:=:

16:91:01 Event  123 End Job

4



C U S T O M E R :  S . W . E . P . r  D A T E :  O 8 - F E b * L 9 9 6

I^JELL DESC:  LOUD C1-2O TICKET * :  A721O2 ,1

FORMATION:  ANTRIM JOB TYPE:  NOTCHING JoB

I0 l l c t :  l l l s  l tP0Rl  l s  l l !Ec  0 t  90ut0  t t t t t t t tn6  p t t r r l c ts ,  ruMct | , iE  0 f  t t tn  . r  rE t  r  c0 t0 t r t0 rs  r I0  0 r i l t t  n t0Rt t r r0 t  u  c t l
l l u9 l  ! f  l t t lE0  uPo l t  l l t l t lNUt I0 I  i l r l t s  l0  l l lm l lY ,  t Ip rEss tD 0 t  Urput0 t  r5  r0   t t  t cc0ntc t  0 r  l iE  0 lTr  0R 0 t  t I t  c t rc | | l t  013
0 l  0 f l l l 0 f3  l lP t t33 t0  l l t la l l .  f0u  | | l l t t  r l t l  tmu. I tu t t0 I  3 [ r [ [  r0 t  r I  t I t t | ' €  t0 t  t t r  [03 !  0R 0  m6Er  I f i€ l [ ! t  0 |J t  r0  rE6us t lc t
0 t  0 r i l r rc ls t  l  3 r r6  0 t j l  0 r  0 t  t t  c0 t l rc l r0 t  c r r i l  s l , c l |  0 tTa ,  r  , c | , t tT ro I3  0 t  0p I l r0 rs .

C u s t o m e r  :  S . t ^ J  . E . p . I  .
t ^ l e l I  Desc :  LOUD C1*20
F o r m a t  i o n :  A N T R I M

Date i  O8-Feb-L996 '
T i c k e !  * :  8 7 2 L O 2 - L
Job  Type :  NOTCHING JOB



(3 L-I *i -f [) F l HI F"il :X t{ F::- t) F;il F,l rr:r *l* I {::} f\.1

C u s t o m e r  S . h f  . E . P . I  .  C o u n t y  M O N T M O R E N C Y
Contr  ac tor  BECKMAN Town N, /A
Lease  LOUD Sec t i on  N , /A
Loca t i on  25954  Range  N , /A
F o r m a t i o n  A N T R I M  P e r m i t  N o  4 9 4 4 0
J o b  T y p e  N O T C H I N G  J O B  N e l l  N o  C 1 - 2 O
C o u n t r y  U . S . A .  F i e l d  N a m e  A L B E R T  L O U D
S T A T e  M I C H I G A N

Cus tomer  Represen ta t i ve  TOM THOMAS
H a l l i b u r t o n  O p e r a t o r  S . P - T A Y L O R

|l-? Hi:. F,I f'q Fd !"{ tS r':*r l*} fil l.,J *f" ,:f ffi hS

N O T C H I N G  J O B

2-A*96

THANKS

C u s t o r n e l '  :  S . N . E , p . I  .
t ^ le l  I  Desc :  LOUD C1-20
F o r m a t i o n :  A N T R I M

Date :  O8-Feb-L996
T i c k e t  S :  8 7 2 1 0 2 . 1
Job  Type :  NOTCHING JOB



I^ I  E[ L- I*  C:{- �T{F.: I  (SLIIAfq T' I  fJN I  T{F()FEr. |A'r  I  (JN

P a c k e r  T y p e  O  D e p t h  O  f t
B o t t o m  H o I e  T e m p .  6 0 . 0  D e g  F

F.r:.r :[: s.::r 6::- {l-]: {....Ir[.,,,.,11fi;::' 'n:' il::il Lr trt Tr\'"1* :il. fi:l I,\,,1

N e I I b o r e  l * 4 e a s u r e d  C a s i n g  C a s i n g  T u b i n g  T u b i n g
S e g m e n L  D e p I h  T V D  I D  o D  I D  o D

t  1 " 2 8 0  1 2 8 0  5 . O O O  5 . 5 0 0  2 . O O O  2 . 3 7 5
2  1 4 5 0  1 4 5 0  5 . O O O  5 , 5 0 0  0 . O o o  o . o o o

[:"r ffi F* [-.r" t]:] Fil f.& "T" :f tf,] l'"1sp

Per f c l ra t i on  Top  Bo t , t om Sho ts  pe r
.............I''n!e.r..y.g}.-.....--.'''..Lr!.".)���������������������������������������������������������������������������

C u s t . o r n e r :  S , t ^ J  . E , p , I  .
t ^ l e l I  Desc :  LOUD C1-2O
F o r m a t i o n :  A N T R I M

Date :  O8-Feb- t996
T  i c  ke t  #  :  8 ' 72LA2  . t
Job  Type :  NOTCHING JOB



9L.a.g.e

".Jt: IEI S(:]-. tHr}LrL*[r
ffi 

*f" 
Sr {3r Hi [.] ffi" tS {:: Fq :[ fft 

"|* 
I {:l l.",l1i:$

D e s c r  i p t i o n
T LOAD HOLE t^J GEL
2 START NOTCHING I^J  SAND l  PPG
3  F I N I S H  N O T C H I N G  H  S A N D  1  P P G
4  F I N I S H  N O T C H I N G  I ^ I  S A N D  1  P P G
5 F INISH NOTCHING t , , '  SAND T  PPG
6  F I N I S H  N O T C H I N G  I ^ '  S A N D  T  P P G
7  F I N I S H  N O T C H I N G  W  S A N D  1  P P G
8 FLUSH t^J GEL HzO

C u s t o r n e r :  S . W . E . P . I .
t ^ fe l l  Desc :  LOUD CI -ZO
F o r m a t i o n :  A N T R I M

Date :  O8-Feb*L996
T ic  ke t  *  :  8 -72LO2 , t
Job  Type :  NOTCHING JOB



.J'{) f:}
:::::l;..T. 1*::r1 rtliiiii ffi:.. .::f

I$ (-:::1.'".l t#: t.:) 1...-, i"...-. [:i.
f,u',.||[;r {:} lffi: trr"{ xr:}r1*r :x {.:} F..l

Planned Clean Volune (bb l )
Actua l  C lean Volume (bb l )
Proppant Size
Proppant lype
Proppant  Vo lune Coef  (ga l / lb )
Star t ing FIu id  Rate  (bpr r )
Ending F lu id  Rate  (bpm)
Planned Prop Conc (  lb/gat )
Planned Gas Rate (bpn)
Fluid Iype
Base FIuid Densi ty (  lb/gal  )
N Prime
K Prine ( i ls^n/f t2)
Viscosity ( cp )
FIuid Concentrat ion (  Ib lgal  )

P lanned Clean Volune (bb l )
Actual  Clean Volume ( bbl  )
Proppant Size
Proppant Type
Proppant Volume Coef ( gal/ lb )
Star t ing FIu id  Rate  (bpn)
rnding Fluid Rate (bpl)
Planned Prop Conc ( Ib/gal )
Planned Gas Rate (bpn)
Fluid lype
Base Fluid Densi ty (  lb/gal  )
N Pr ime
K Pr ine ( i l s^n/ f t2 )
V iscos i ty  (cp)
F lu id  Concent ra t ion (  lb /ga l  )

43 .00
5 0 . 1 7

0 .00
0.00
0 .00

[G-11
9  .40

0 ,7150
0.000560

4 . 5
10 .00

2
100 .00
1 24 .68

Sand
0 .04560

5 .00
5 .00
1 .00

ltG- 11
9 .40

0 .  7150
0 .000560

4 . 5
10 .00

0 .00
5 4 . 1 1

0,00
0.00
0.00

ilG-11
9  .50

0 .7150
0.000560

4 . 5
10 .00

5
0 .00

2t6:42

6
0 .00

72.68

7
0 .00

14 .32

3
100.00 100.00
5 1 . 2 9  8 . 2 4

1 . 0 0
5  .00
0  .00

i lG-I1
9  .40

0 . 7 1 5 0
0 .000560

4 . 5
1 0 . 0 0

I
0 . 0 0

370 .52

5 .00
5 .00
0 . 0 0

t.|G-I1
9 .50

0 .7150
0 .000560

4 . 5
l0  .00

10
0 .00

6 1 . 6 5

5 . 0 0
5 . 0 0
0  .00

UG-11
9  .50

0 . 7 1 5 0
0 .000560

4 . 5
10  .00

0 .00
0 .00
0 .00

ilG-11
,  9 .40

0 .7150
0.000560

{ . 5
10.00

0  .00
0  .00
0  .00

i lG-11
9  .50

0  .  7150
0 .000560

4 . 5
1 0 . 0 0

0  .00
0  .00
0  .00

UG-11
9  .50

0  .7150
0.000560

{ . 5
10  .00

0 .00
0 .00
0 ,00

l,lG- 11
9  .60

0  .7150
0 .000560

4 . 5
l0  .00

C u s t o r J r e r  :  5 . t ^ l . E . p . I  .
H e I I  D e s c :  L O U D  C L - Z O
F o r m a t i o n :  A N T R I M

Date :  O8*Feb*  L996
T i c k e t  f :  8 7 2 L A 2 , L
Job  Type :  NOTCHING JOB



t a l ;

C u s t o r n e r  :  S . t ^ J , E . P . I  .
t Je l l  Desc :  LOUD CL-ZO
F o r m a L i o n :  A N T R I M

S u r f a c e  E a r t h  T e m p e r a t u r e
Aver  age la le  I  I  head Tr  mt  Pr  ess
S u r f a c e  S l u r r y  T e m p e r a t u r e
B o t t o m  H o I e  T r e a t i n g  T e m p
I n i t i a l  B o t t o m  H o I e  P r e s s u r e
t ^ l e I I b o r e  F l u i d  D e n s i t y
t J e l f b o r e  F l u i d  n o
t ^ l e l l b o r e  F I u i d  K '

Vo lume Used  fo r  S tage  In fo

6 0 . 0  ( D e s  F )
1 5 o o  (  p s i  )
6 0 . 0  ( D e s  r )'  
5 0 , o  ( D e g  F )
L 7 3 a  (  p s i  )
8 . 5 0  (  I b / g a l  )

o  . 5 3 0 0
O ,  O073OO (  #s^  n / fLZ )

C I e a n

Da te :  O8*Feb* t996
T i c k e t  S t  8 7 2 L O 2 . L
Job  TyPe ;  NOTCHING JOB

f{ I S; {: E: N...*. t...-.- !'::lr l'*.1ffi {:} t.J $} ;f t)t fif:l fp r:& il:{I 'drh R*l [:{ 
-f" 

ffi: Ff *s;

l n l e l  I  T r e a t e d  D o w n  T u b i  n g
S t a t i c  C o l u m n  A v a i l a b l e  N o
J o b  T y p e  G e I
G e  I  S y s t e m  t J G -  1 1
D e l a y e d  C r o s s l i n k e r  U s e d  N o



a . l t

T R E A T M E N T  F L U I D  1 0  #  G E L
D I S P L A C E .  F L U I D  1 0  *  G E L
PROPPANT SAND LO/zO
G E L L  I N G  A G E N T  N G -  1  1
B U F F E R I N G  A G E N T  H Y G - 3
BREAK I  NG AGENT GBI^J*3
B A C T E R  I  C A D E B E - 3 5

C u s t o r n e r  :  g , t ^ l . E . P . I  .
t ^ J e I I  D e s c :  L O U D  C t - 2 O
F o r m a t i o n :  A N T R I M

tr*l dlt 1- H: l*? I sn 1....._ f::; .-1... ll'-",n \dil fr::I F".l 
*l'- 

ffi r;i: 1r

LH.EnLi.L.y.............-. ......".......,...Q.en_c.e.nLr-a.L.l_e::. ,._...... -....

83  .  OO SKS
L B S  1 0  _  O O  I  b , z M g a  I
L B S  2 _ 5 O  l b , z M g a l
L B S

O .  33 I  b ,zMga I

D a t e :  O 8 - F e b - 1 9 9 6
T i c k e t  f i :  a 7 2 L O 2 . t
Job  Type :  NOTCHING JOB



l . u t

K  .  A K I Y A A
J  .  H A R R I E R
D  .  H I P K I N S
D .  NEAL
D .  KRAGER
B  F R I E N D
KNOX
K . W I L L A R D

C u s t o n l e r  :  S . t ^ J , E , P . I  .
h f e l l  D e s c :  L O U D  C 1 - 2 0
F o r m a t , i o n :  A N T R I M

Fl fqm[J f ]L*1f ,  f ' ]EFtFr ]F tmHfr  Bt r f  E

, -- Emprovee ------.---_-**-lEnp."--Jg___"- _:q{uiP'men!_ _* Eclii.p, , ro
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Tubing i , r
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Reiurn Rt
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$ane Coni  5t ,age Vci  lm v, : iune
{ i b / g a l j  t b b i j  i b n j )

ftiip

Siar t, j; ' i;

16:?6:2? Slage i l1  CiF: i tJLAI i  l . i0LE

i 6 : 2 6 ;  5 6
16:27:56
1 6 : 2 8 :  5 6
1 6 : 2 9 : 5 6
16  I  30 :55
1 6 :  3 1  : 5 6
1 6 ; 3 2 : 5 6
1 6 ; 3 3 : 5 6
1 6 : 3 4 : 5 6
i o .  s 5 , 5 0
1 6 : 3 6 :  5 5
1 6 : 3 7 : 5 6

0 . i 5
l . l , t

2 .00
/ . , v v

3 . 1 4
{  t \

2 1 7

3 . 1 9
r  . 2 *
4 . .J*

5  . 1 7
5 ,25

0  .00
n 0 n
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0  , 0 0
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1 . 0 ?
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90

258
245
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fo, -mat  ion:  AN'rRIM J, :L  Typ*:  I , iO l i t i -1T f , . l r i  JOi i

I l l l t  Trb ing Pr  g lu i ry  Rt  Return qt  S i i ld  Corc i tage V,r l  hb , io l lme HHp
(p r i l  (b , " r )  (bpm)  i lb rsa l )  ibb l i  (b | ' i )

l8 :C5j  l9  Ever i  { i ,  Faus?

i .9 : ;5 :J*  [ver i i  i t i  Resu i i ie

18 :27 '31  2B6q f ,  . f i0  rJ  ,  $ i  i  . , j { i  : r ,  .  } *  t i  .Z i :
i E ; ? B : . i l  5 3 ; 4 .  1 r " f l i l  C . r ; ' ;  ; , 1 , i 0  i : , . ; , :  ' t : . 1 ; ,

L8 :2y :  iu  [ven i  $8  Patse

1B:59 :37  t ven t  $?  f tesume

: : : :  $ iage  t , l t , a l  3$  .59  ibb l  j  : : : :

18:59:43 $Lage $2 PUI4P T0 t$T.  FRICTI0N pR[3$Unt

1 9 : 0 0 : 2 5  1 7  0 . 9 3  $ . t 3  0 . 0 S  0 . 9 4  3 t . 1 S  0
1 9 : 0 1 : 2 5  3 3 6  4 . 1 9  4 . A Z  0 , 0 0  L t 6  4 C I . 4 $  3 4
1 9 : 0 2 : 2 5  5 9 4  0 . 3 6  b . 1 9  0 . 0 0  7 . 9 4  4 S . 1 I  

'  
i O B

1 9 : 0 3 : 2 5  6 7 7  6 . ? g  6 . 1 s  * 0 . 0 *  1 4 . t 5  5 1  . 1 6  1 0 4

l 9 : l ? ' ! f  F r : 5 i r  t ! i - n  R e l l , l *

19 :03r57  Even t  f11  Pause

19:04:33 Event  $12 Resune

: : : :  $ t a g e  T a t a l  1 5 . 6 ?  i b b i )  : : : E

19:$4;30 lvent  $ l -1 End ich
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c u s T o M E R :  s , t ^ l . E . P .  L

I ^JELL  DESC :  LOUD C 1 -  19

F O R M A T I O N :  A N T R I M

D A T E : 1  O-Feb  * t996

T I C K E T  f :  A 7 Z L O 3 ; 4

JOB TYPE:  h IATER FRAC
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0r  0 | Io ts  €r?I tssE0 I r t  I .  yorJ t6r t€ f l t l l  i l  .u tut r0I  J f i l t t  r0r  ! f  ur ! r t  l0 l  t r r  [0s3 on 0t l r6 l ,  I l t t t t t r  0ut  r0 l€6t I6Elc€
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C u s t o m e r :  S . t ^ J  . E . P . L
h l e l l .  D e s c :  L 0 U D  C 1 - 1 9
F o r m a t i o n :  A N T R I M

Date :  lo -Feb-  L996 ;
T i c k e t  f i :  8 � 7 2 1 0 3 , 4
Job Type:  I^ IATER FRAC

{:::-::: ["...J1 :::I::i 
"'ll'' (::-] f"{ iK: if* .::i-: l[h,,[ $::::" 4'-"1pi[ ['r'a'[ lrrl:rx 

"l'-' 
...[.. t[.-,:t' ll''',[

C u s t o m e r  S . t ^ l  . E . P . I .  C o u n t y  M O N T M O R E N C Y
C o n t r a c t o r  B E C K M A N  T o w n  2 9 N
L e a s e  L O U D  S e c t i o n  L 9
Loca t  i  on  25954  Range  3E
F o r m a t i o n  A N T R I M  P e r m i t  N o  4 9 0 9 6
Job  Type  I ^JATER FRAC We I  I  No  C 1*  19
C < r U N T r Y  U . S . A ,  F i E I d  N A M E  A L B E R T  L O U D
S T A I e  M I C H I G A N

Customer  Repr  ese  n ta t  i ve  ALAN LOCKhJOOD
H a l l i b u r t o n  O p e r a t o r  D , N E L S O N

rilil H:f t,l d*N F;t [4;' f$ r*]r hs t:l1,.-t'T" ;r {:I trs



C u s t o m e r  :  5 , t ^ J . E . P , I  .
t ^ le  I  L  Desc :  LOUD Ct-  L9
F o r m a t i o n :  A N T R I M

D a t e :  1 O - F e b -  L 9 9 6
T  i c  k e t  S  :  8 7 2 1 0 3  . 4
Job  Type :  I ^JATER FRAC

P a c  k e r  T y p e  N O N E  D e P t h
B o l t o m  H o l e  T e m p .  6 0 . O  D e g  F

o f r

[::::::x 
"'f 

F;:] F::::' {:::::::'{::::::X [",,{ fi::::" .):. fi:::ii[.,..J lr::;il ff\ 
"'[." 

.::n:.. 'l:":] f\,1

N e l l b o r e  M e a s u r e d  C a s i n g  C a s i n g  T u b i n g  T u b i n g
Segme n t  Dep t  h  TVD ID  OD I  D  OD

L  1 1 5 0  1 1 5 0  4 . 9 5 0  5 . 5 0 0  1 . 9 9 5  2 . 3 7 5
2  L 2 6 L  t 2 6 L  4 , 9 5 0  5 . 5 0 0  0 - o o o  o . o o o

l;::::l trj::" $;;* fr:::::" *"-, p::i* lr*tr'-[-' "il 't:} f""i 1ni

P e r f o r a t i o n  T o p  B o t t o m  S h o t  s  p e r

1  t 2 6 A  t 2 6 t  2



C u s t o m e r :  5 . t ^ J - E . P . L
N e I l  D e s c :  L O U D  C t * 1 9
F o r m a t i o n :  A N T R I M

Date :  1O-Feb-  t996
T i c k e t  # :  8 7 2 1 0 3 , 4
Job  Type :  LJATER FRAC
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. C u s L o m e r :
t^Je I i. Desc :
F o r m a t i o n :

S " t . . , . E . P . I .
L O U D  C 1 - 1 9
A N T R  I  M

D a t e :  1 O - F e b - t 9 9 6
T i c k e t  S :  8 7 2 1 0 3 . 4
J o b  T y p e :  h I A T E R  F R A C

":.:1' 't::-:l' [:::il
::::::::;, "'11"" 

!r:::t {:'::::ii lf::::: .:.tr;
::fi:i; (-::: l'..{ il::i:- [:::::]' !.,....t 1........ il:ii::::.
lft,,,ll g:::::'' ili....11 1p:::;";lr,,ll xr:lt:1 

*1.- 
:::1,.. {::.:::|r [.,",.[

Planned  C Iean  Vo lume (bb l )
Actual  Clean Volume ( bbl  )
Proppant Size
Proppant Type
Proppant  Vo lume Coef  (sa l / lb )
P lanned FIu id  Rate  (bpm)
Planned Prop Conc (  lb/gal  )
Planned Gas Rate (  bpm )
FIu id  Iype
Base F lu id  Dens i ty  (  lb lgat  )
N Pr ime
K Pr ime ( i l s^n/ f t2 )
v iscos i ty  (  cp  )

0  .00
4  .36

2
0 .00
0  .91

3
0 .00

73.96
0 .00

35 .80

0  .00
0  . 0 0

10[ }{aCl
9  .60

1 .0000
0 .000036

t . 7

0  .00
0  .00

10$ NaCl
9  .60

1 .0000
0 .000036

T , 7

0  .00
0  .00

1Oil |.|a0l
9 . 6 0

1 .0000
0 .000036

1 . 7

0 .00
0 .00

1Ofr l{aCI
9 .60

1.0000
0 .000036

1 , 7



C u s t o m e r  :  S . t ^ t . E . p . I  .
t ^ J e l l  D e s c :  L O U D  C 1 - 1 9
F o r m a t i o n :  A N T R I M

Date :  1O*Feb*  L996
T ic  ke t  f t  :  A72103  .4
Job Type:  la lATER FRAC

t J e I  I  T r e a t e d  D o w n  A n n u l u s
S t a t i c  C o l u m n  A v a i  l a b l e  N o
J o b  T y p e  G e l
G e I  S y s t e m  g  . 6 #  B R I N E
D *  I  a y e d  C r  o s s  I  i  n  k e r  U s e d  N o

S u r f a c e  E a r t h  T e m p e r a t u r e  6 0 . 0  (  O e g  F  )
Aver  age t^Je I  I  head Tr  mt  pr  ess l  SOO (  ps  i  )
S u r f a c e  S l u r r y  T e m p e r a t u r e  S O . O  (  O e g  F  )
B o t t o m  H o l e  T r e a t i n g  T e m p  6 0 . 0  ( O e g  f )
f  n i t i a l  B o t t o m  H o I e  p r e s s u r e  2 1 O O  (  p s i  )
h J e l l b o r e  F l u i d  D e n s i t y  9 . 6 0  ( t b l g a l )
l a j e l l b o r e  F l u i d  n '  O . Z 1 S O
L . J e l l b o r e  F l u i d  K '  0 , 0 0 0 5 6 0  ( # s ^ n / f L ? )

Vo I  ume Used f  or  Stage I  n f  < l  C I  ea n



C u s t o m e r :  S . H . E . p . I .
W e I I  D e s c :  [ - O U D  C 1 * 1 9
F o r m a t i o n :  A N T R I M

H m p  ]  o y e e
D  .  N E L S O N
K , A K I Y A M A
J . H A R R I E R
D . H I P K I N S
B  F R I E N D
M  .  K N O X

g::::h t:ill{:::-} 1.....t 1.,...:, 1..,.... ",r,,'.
f:::::r f::::" l:ilt $:::::" ("'] f:ilil t*l [:::::::[:X, ["':i['\fd' :il

D a t e :  1 O - F e b * 1 9 9 6
T  i c  k e t  s  :  a 7 2 1 0 3  . 4
Job Type :  I ^JATER FRAC

Hsur  pmenLH.m.P '.
F R A C  V A N  I  I
A R C  B L E N D E R
I R O N  T R K
H T  * 4  0 0
P  I  C K U P
S A N D  D U M P

F s u i p ' '  r P
4 1 5 L 5
5  3 0 8 6
5  3 0 8 8
52609
9437AJ
7 5736

D O 9 3 3
D 5 1 0 1
G T 7 2 A
8A194
D 9 4 0  1
H 1 4 0 3
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C I e a n
S I u r r y  S t a g e  T u b i  n g

c h a r t .  T i m e  R a t e  V o l - u m e  p r e s s ,  R e m a r k
( b p m )  ( b b l )  ( p s i )

E v e n t  f 1  0 8
E v e n L  * 2  O B
E v e n t  * 3  O B
E v e n t  * 4  0 8
S t .age  *L  08
Eve n t .  #5 OB
Stage  *2  09
S tage  *3  09
E v e n t  * 6  0 9
E v e n t  * 7  0 9

E v e n t  # 8  0 9
E v e n t  * 9  1 0
E v e n t  # 1 O  1 0
St .age  *4  10
S t a g e  # 5  1  1
S t a g e  * 6  t 2
E v e n t  * L I  t 2
E v e n t  * L 2  L 2
E v e n t  * 1 3  L 2
E v e n t  # L 4  1 2

E v e n t  f 1 5  L 2
E v e n t  * t 6  t 2
E v e n t  * I 7  1 3
S t a g e  # 7  1 3
S t a g e  # 8  1 3
S t a g e  # 9  1 5 :
E v e n t  # 1 8  1 5 :
Eve  n t  *19  l "  5  :

E v e n t  * 2 A  1 5 :
E v e n t  # 2 L  1 5 :
S t a g e  # 1 O  1 5 :
E v e n t  * 2 2  1 5 :
E v e n t  * 2 3  t 6 :

4 4
4 4
4 8
4 9
5 0
5 8
o 1
2 0
2 5
2 6

2 7
57
58
59
o 4
2A
5 2
52
52
5 3

5 3
5 3
L 6
T 6
2 3
o 1
t 2
L 3

t 6
4 3
43
57
o 1

L 1  O , O O  O . O O  O  S t a r t  J o b
2 A  2 . O 5  O . O O  1  p r i m e  p u m p s
4 9  O  .  O O  O  .  O O  6 3 0 6  T e s t  L i  n e s
4 7  O . 2 7  O . O O  4 2  Z e r o  F l o w  T o t a l
O B  O  .  0 3  5 0  .  1 7  4 4  S t a r t  p a d
4 4  5  .  8 3  O  .  O O  3 7 3 4  Z e r o  S a n d  T o L a  I
0 9  5  . 5 5  L 2 4  . 6 8  3 5 9 7  S T A R T  S A N D  . 3  P P G
4 2  I O  .  4 2  5 L  . 2 9  Z 3 O L  S t a r :  t  F  I  u s  h
2 4  6  . 9 8  O  .  O 0  7 9 6  S t o p  p u m p i  n g
5 4  O . O O  O . O O  L T  F I N I S H  N O T C H I N G  ( P U L I . E O  T U B I

,  N G )
3 7  O . O O  O . O O  L Z  p a u s e
1 3  O , O O  O . O O  5 0  R e s u m e
02 CI  ,  OO O .  OO 597A Tes t  L i  nes
0 6  A . 7 I  8 . 2 4  2 7  S t . a r t  p a d
1  1 ^  t  - 7 7  2 L 6  . 4 2  3 0 3 1  S T A R T  S A N D  ,  2 p p c
A 7  3  , 2 A  7 2  , 6 A  3 5 2 2  S t a r  t  F  I  u s  h
0 6  0 . O O  O . O O  3 S 9  S t o p  p u m p i n g
3 9  O  .  O O  O  , 0 O  2 2  p a u s e
5 8  O  .  O O  O  . 0 O  2 3  R e s u m e
0 1  0 . o o  o . o o  2 3  F r N r S H  N O T C H T N G  ( p U L L E p  O N E

51 o ,zL o .  oo zz i3: I I . ruBrNG 
)

5 4  O  . 3 3  O  .  O O  Z Z  p a u s e
L 2  O . O O  O - O O  L Z  R e s u m e
40  O .  OO L4  .32  60  S ta r t ,  pad
07  3  .  05  370  .52  3485  START SAND .3  ppc
3 0  4 . 6 9  5 4 . 1 1  3 S 2 S  S t a r t  F l u s h
59  L  ,48  0  .  OO 60g  S top  pump i  ng
5 4  O  ,  O O  O  .  O O  3 0  F I N I S H  N O T C H I N G  (  N U N  T U B I N G

TO BOTToM OF HOLE )
O O  Q , O O  O - O O  2 9  p a u s e
2 4  O - O O  O , O O  2 0  R e s u m e
58  A .A7  6L .66  44  PUMP DOI^JN BACKSIDE
L 2  I  . 9 4  O  .  O O  S 1 4  S t o p  p u m p  i  n g
0 1  " O , O O  0 , O O  * 3 2 2 6  E n d  J o b



. C u s t o m e r  :  S . t ^ J . E . P . I  .
t l e l ' I  D e s c :  L O U D  C 1 - 1 9
F o r m a t i o n :  A N T R I M

9L.es.e.,..Ii m.es

Datg :  1O*Feb*  L996
T ic  ke t  #  :  A721O3 .4
Job Type:  t^ f  ATER FRAC

::iiiii; *1"" 
c.:r {.i:ili fijr_ s};1...",lrrl ltrrl4:\ $:d,' 

"rrr

S t a g e
L
2
3
4

Tota  I

Stage
t
2
3
4

Tot, /Avg

S t a g e .
1
2 -
3
4

M a x  J o b

Sta r  t
T i m e

t 7  :  4 7  : 3 4
1 8 : O O : 2 0
1 8 : 0 3 : 1 8
t 8 : 2 4  |  2 6
t 7  :  4 7  : 3 4

E n d
T i m e

E I a p s
T i m e

0 O : 1 2 :
O O : 0 2
O O : 2 1
O O : 1 2
O O :  4 9

1 8 :  O O
1 8 : O 3
L 8 : 2 4
1 8 : 3 6
1 8 : 3 5

20
1 8
26
4 2
4 2

e d

4 6
58
o8
L 6
o8

P l a n n e d  C l
Vo  I  ume

S t a s e  (  b b l  )
1  0 . o o
2  0 . o o
3  0 . o o
4  0 , o o

Tot , /Avg O .  OO

C I e a n
Vo  I  ume
(  b b l  )

4  , 3 6
o . 9 1

7 3  . 9 6
3 5  , 8 0

1 1 5 . 0 2

IAXI M-U1I .-VA.!*UE -PHB . $I"AGH -::.--9!rup.-.Q-h.ar L....Vsr:ab-l-e-s

A n n u l u s
Pr  essur  e

( p s i )
9 5 5

L t 5 7
1 006
L275
L 0 2 6

A n n u l u s
Pr  essu r  e

( p s i )
L432
L465
1  250
1  396
1  465

C I e a n
Ra te

( b p m )
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