
 

Special points of interest: 

 The EPA requires that Mechanical 

Integrity tests are performed routinely.  
The primary purpose is for the protec-
tion of  underground sources of drink-
ing water.   

 Internal Mechanical Integrity testing 

consists of options such as pressure 
testing to determine loss of pressure 
from a leak, or direct evaluation of the 
casing.   Pressure testing will not re-
veal the extent of damage.   Sudden 
failure due to unseen casing damage 

can be the result.  Run a casing inspec-
tion log with a multi finger caliper and 
other sensors such as temperature, 
spinner and pressure combined in the 
run. 

 External Mechanical Integrity test-

ing consists of options that evaluate 
any unwanted fluid movement 
through vertical channels in the injec-
tion wellbore annulus.  Options con-
sist of temperature logging, cement 
bond logs, and tracer logs or injection 
profiles.  Injection profiles can 
directly determine the nature, 
location and quantity of injection 
that may be misplaced. 

EPA Requirement - Mechanical Integrity Testing (MIT) 
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Casing Inspection using Multifinger calipers will not only find leaks that 
pressure testing will expose, but will also find areas that are likely to leak 
soon based on casing wall loss or pits that may eventually penetrate.  
This first casing inspection is an obvious example of very severe casing 
degradation. 

These examples are from the 
video that is supplied with the 
analysis report.  The user can 
change many aspects of the 
video and put it in motion to 
move up and down the well.  
At 150’, this casing has light/
moderate ring damage and 
light/moderate corrosion. 

At 270’,  the casing 
has moderate ring 
damage with heavy corrosion and 
pitting. 

At 895’ the casing has multiple holes and 
heavy ring damage and corrosion 

At 1028’, the casing is heavily cor-
roded with massive metal loss and 
holes.  

Figure 1 

Figure 2 
 

Figure 3 

Figure 4 
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A complete 

report grades 

each joint of 

casing for metal 

loss or scale 

Figure 1 from page 
1 grading is 2, mod-
erate—light ring 
damage, moderate 
corrosion 

Figure 2 grading 
is 3, moderate 
ring damage, 
heavy corrosion 

 Figure 3 grading 
is 5, Heavy cor-
rosion, heavy 
ring damage, 
hole penetration 

Figure 4 grading 
is 5,  heavy cor-
rosion, ring 
damage and hole 
penetration 
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Casing Inspection can 

evaluate the damage 

and potential failure 

of casing before it 

occurs.  Eagle can 

acquire and analyze 

all necessary data 

and reporting 

requirements for MIT.   

Joint Metal Loss and Penetration 

Collar Metal Loss and Penetration 

Wall penetration is evi-
dent in the first 15-25 
joints, before becoming 
consistent in the joints 
below 880 feet 

Collar penetration is evi-
dent in joints below 880 
feet. 

Scaling and buildup is also eval-
uated but not shown here as it is 
very minimal 



A production log was run to evalu-
ate oil and gas production and a 
source of water.  Crossflow was 
suspected and shut in passes were 
run also. 

The objective was to perform a 
standard production logging analy-
sis of phase entry and quantifica-
tion, as well as identify any prob-
lems or crossflow.   

Reported perforations are from 
13540’-13568’  Casing size is  5 
1/2”-20# 

Reported average 5 day flowrates 
at surface are:  Water=154 BWPD  
Oil=65BOPD, Gas=204 MCFD 

Shut in Pressure=1800 psi 

Procedure: 

A standard production logging 
string was deployed via wire-
line with the well shut in.  Mul-
tiple passes were made at dif-
ferent speeds.  The  well was 
then opened to produce and 
multiple passes as well as sta-
tionary passes were made.   

Troubleshooting a problem completion 
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Observations: 

During the shut in passes, the 
shut in temperature is observed 
to be departing from geother-
mal at approximately 13460’.  
No reported perforations exist 
here. 

During the flowing passes, 
spinner velocity suggests pro-
duction entry into the wellbore 
at approximately 13517’.  No 
reported perforations exist 
here. 

Figure 1 

At approximately 13460’, the tempera-
ture acquired while the well was shut in 
deviates from the geothermal. A bond 
log indicates poor cement from about 
13458’ down the well to good cement at 
about 13515’.near a collar at 13517’ 

The bond log information indicates that 
poor cement allows fluid to move in the 
annulus and casing in the poor cement 
between the points of good bond at 
13458’ and 13516’.  The shut in temper-
ature indicates that this is occurring. 



Troubleshooting a problem completion 
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Figure 2 

An open hole log was refer-
enced in this well.  A water 
zone from around 13458’-
13465’ is apparent from the 
open hole log.  This zone is 
adjacent to where the poor 
bonding starts at 13458’ as 
shownon the bond log 
(Figure 2) 

Figure 3 demonstrates the 
shut in passes made with 
temperature, spinner and 
calculated velocities shown. 

At 13536’, the zero velocity 
increases going up hole, 
indicating entry of fluid 
from the annulus at this 
point.  No recorded perfo-
rations here.  This is fluid 
reentering the wellbore 
from damaged casing as the 
fluid is sealed off from 
further descent in the an-
nulus with the return of 
good cement bond 

Figure 3 



Troubleshooting a problem completion 
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Figure 4 

Once the flowing passes are 
made, the profile indicates a 
significant increase in water 
and gas entry at about 
15536’ and up the well 
through the damaged casing.  
The shut in temperature 
indicates the deflection at 
this point, indicating in-
creased production above 
this point as well (not 
enough time has passed to 
allow shut in temperature to 
completely return to geo-
thermal) 

Figure 5 illustrates the flow profile with 
added entry through damaged casing 
above perforations 

Figure 5 

Figure 6 indicates quantitative phase entry 
Figure 6 



Qualitative Production Index and High Perforation Count Analysis 
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Objective:  This well, like 
many in this field; has a high 
perforation count.  The 
objective was to find if the 
well would produce differ-
ently or better at an optimal 
pressure.  The well was 
logged at multiple stable 
pressure rates. 

Multiple rates allow for a 
quantitative Production 
Index to be calculated to 
help determine the future 
expected hydrocarbon re-
covery and water, as well as 
history match simulations in 
the reservoir.  

Figure 1 Run 1 Profile (Qwater=711 
BWPD, Qoil = 20 BOPD, Qgas = 2999 
MCFD 

Figure 2 Figure 1 

Figure 2 Run 2 Profile (Qwater=500 
BWPD, Qoil = 15 BOPD, Qgas = 2416 
MCFD 

Well choked to a pressure of 656 whp at surface (run 
2), produces a lower water cut and likely a better 
ultimate recovery as the vertical conformity is more 
consistent and production is better across the qualita-
tively higher PI intervals as shown on next page 



Qualitative Production Index and High Perforation Count Analysis 
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Figure 1 

Production Index    Gas Profiles 1&2      Gas Entry 1&2    Oil Profiles 1&2  Oil Entry 1&2    

                                                                                                                                          Water Profiles 1&2  Water Entry 1&2 

Observations: 

The Production Index is fairly constant and productive except for the interval between 
approximately 9950’ to 10380’.  Run 2 pressure will likely result in higher overall Ultimate 
Recovery 

Figure 3 



This casing looked very 
good for the most part, 
with only slight to moder-
ate corrosion and pitting.  
No penetration or scaling 
seen.  MIT passes, unlike 
the casing on page 1. 

Another Casing Inspection 

Lagniappe! 
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Water Entry 

Figure 2 

Figure 3 

Figure 1 
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Water Entry 

Come see our booth at the 
2023 Kansas Independent Oil 
and Gas Association Conven-
tion and Expo in Wichita Au-
gust 20-23. 

Join us in supporting the Youth 
of  Texas by advertising in the 
Houston Livestock Show and Ro-
deo Souvenir Program or making 
a charitable contribution to the 
Houston Livestock Show and Ro-
deo Scholarship Fund.   

Your ad will be seen by thou-
sands of  Rodeo fans and poten-
tial vendors.  Contact us for De-
tails 

Eagle Reservoir Services ad in Houston Livestock 
Show and Rodeo Souvenir Program—2023 


