
 

Special points of interest: 

• The EPA requires that non ex-

empt disposal wells are evaluated 

with technical adequacy to demon-

strate no migration and fulfill UIC 

permits.  This annual requirement 

consists of analysis through pressure 

buildup in the injection zone, and a 

shut down of the well for a time 

sufficient to evaluate the pressure 

falloff curve.  Eagle Reservoir Ser-

vices provides the expertise necessary 

for this data collection and analysis 

• Array Production Logging and 

Analysis identifies and quantifies the 

areas of production in the complex 

scenario of a horizontal wellbore, as 

well as stage efficiency and problem 

stages that may be affected by drilling 

trajectory and frac inefficiency in a 

discrete stage.  Eagle Reservoir 

Services provides the top tier equip-

ment and probabilistic analysis 

required for these difficult produc-

tion operations. 

Annual EPA Requirement - Pressure Falloff Test and Transient Analysis   
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Dynamic injection 

passes were also 

made to establish no 

communication below 

and above packer.  Do 

not get behind in 

mandates!  Eagle can 

acquire and analyze 

all necessary data 

and reporting 

requirements.   
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Fulfilling all 

mandates and 

monitoring your 

well or field for 

the life of your 

asset 



A horizontal well in Oklahoma can 

only sustain production from gas lift.  

Water production loads the well very 

quickly.  An array Production log was 

run on coil while nitrogen was con-

tinually pumped to keep well flowing 

during logging.  The completion is 

shown in Figure 1.    

This well is a toe up oil and gas pro-

ducer.  The well has 24 stages with 

5000’ of lateral.   

Procedure: 

An array production logging string 

with an Array Spinner Tool (Figure 2) 

and Array Resistivity tool ((Figure 3), 

along with conventional production 

logging sensors (pressure, array tem-

perature, Gamma Ray and CCL) were 

deployed on coil tubing and run in 

memory to eliminate the need for 

surface telemetry.  These tools are the 

most accurate and precise design for 

deviated and horizontal completions 

(read more at 

www.eaglereservoir.com).  While de-

ployed, nitrogen was continually 

pumped from a sub above the tool-

string to maintain production while 

logging.   
Data 

As seen in Figure 4, the wellbore 

trajectory follows a toe up direction.  

Production is surging while well is 

loading quickly. This hinders lower 

TVD stages from producing effi-

ciently.  Production can be quantified 

accurately at cluster level with array 

tools and the most advanced proba-

bilistic software.  Figure 5 shows the 

Array Spinner (7 spinners in far right 

tracks, the holdup profile (top of 

wellbore on right side) and the veloci-

ty profile (faster red and yellow ve-

locities seen on top of wellbore, right 

side), and tool rotation.  Figure 6 

shows the Array Resistivity (12 sen-

sors in far right tracks, the holdup 

and velocity profiles and tool rota-

tion. 

Resolving loading problems in horizontal producers 
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Accurate array 

data collection 

and a complete 

understanding of 

the well are a 

primary focus and 

prerequisite for 

an excellent 

analysis  

                               

                               Spinner Array Tool.  Fig. 2 

Resistivity Array Tool.  Fig. 3 

TVD profile Heel (right) to Toe (left).  Fig. 4 

Spinner Array Profile with holdup Fig. 5 Resistivity Array Profile with velocity Fig. 6 

Independent Veloc-

ities in segregated 

horizontal flow 

The only true hydrocarbon bubble counter and 

identifier in segregated horizontal flow 



Oil, water and gas production are 

quantified at each cluster level 

throughout the stages.  All the data is 

tabulated and a profile is developed 

(Figure 6).  The use of pressure data, 

as well as multi choke setting logging 

runs can also generate qualitative 

production indexes that will help 

determine frac efficiency as well as 

long term production from each 

stage. (see next quarter newsletter) 

Before loading, the well is a very 

prolific oil and gas producer.  By 

identifying the water entry zones and 

the areas of frac efficiency, the water 

can be shut off with remedial opera-

tions that will prevent loading for the 

short to mid time future. 

The engineer or any user also has the 

ability to see the production and 

behavior in a video that can be modi-

fied for optimal use.  The image can 

be viewed at any interval length.  

These are at about 200 foot lengths 

in the wellbore.  The inclination is 

represented in the angle of the image.  

Al information such as inclination 

and segment length is described in 

the upper left corner. The image will 

move up or down the wellbore.  

Figure 8  is a screenshot of it in 

time..  The perfs are represented by 

the blue bands.  The velocities are the 

vectors that change size and shape 

with speed.  The holdups are repre-

sented by the blue and yellow imag-

ing.  Figure 9 is an example of water 

entry 

 

 

Results 

Dynamic Production Visualization 

Resolving loading problems in horizontal producers 
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Accurate and 

precise analysis 

from  probabilistic 

energy 

conservation 

methods, quality 

equipment and 

experience. 

The answer always 

matters! 

                               Flow Profile  Fig. 6 

 

As seen in Figure 4, the wellbore 

trajectory follows a toe up direction.  

Production is surging while well is 

loading quickly. This hinders lower 

TVD stages from producing effi-

ciently.  Production can be quantified 

accurately at cluster level with array 

tools and the most advanced proba-

bilistic software.  Figure 5 shows the 

production profile.  Significant water 

production is occurring from stage 5. 

Figure 7 also shows the profile with 

flow regime in the right track 

(primarily bubble (blue) and plug 

(green).  The figure shows holdup, 

trajectory, profile, apparent average 

velocity, pressure, temperature and 

capacitance as supporting curves.   

Flow Profile  Fig. 7 

Dynamic Visualization  Fig. 8 

Water Entry 

Water Entry Fig. 9 



A disposal well with a 4.5” 

uncemented slotted liner from 

10631’ to 12051’ is being evaluated 

for vertical conformity of injection 

(see Figure 1).  The well is shut in 

in the morning.  A shut in logging 

pass is made later in the day, then 

the pumps are shut on to establish 

a 3.7 barrels water per minute 

stable rate.  A production log is 

then run with two up and down 

passes ate different speeds, along 

with stationary measurements to 

evaluate injection. 

 

Procedure 

Injection Profiles Through Slotted Liners 
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Results 

As the case with uncemented slotted 

liners, some fluid will enter the annulus 

of the liner and formation and cycle 

back into the wellbore.  Determinaion 

is made primarily through the tempera-

ture,-pressure and spinner if the fluid is 

entering thre formation as crossflow or 

just cycling through the slotted liner. 

In this case, no crossflow is deter-

mined.  The temperature in the shut in 

pass is still being affected by previous 

injection as not enough time elapsed 

for the temperature to return to near 

geothermal or stable.  However, the 

spinner and pressure indicate no 

movement in the shut in state.  The 

dynamic passes, however; indicate 

cycling in the annulus above 11053’ 

with 41% of total injection occurring 

above this depth and the remaining 

injection below this depth, as seen on 

Figure 2 and Figure 3. The table in 

Fig 2 is cut off as the entire table does 

not fit neatly in the letter.  It is listed in 

its entirety in the final report 

Injection Profile  Fig. 3 

Injection Table Fig 2 

Well Schematic—Fig. 1 



Array Production Logging 

Operation featured in this 

Newsletter We’re on the web!

eaglereservoir.com 

Magnolia, Texas 

Denver, Colorado 

Broussard, Louisiana 

Pratt, Kansas 

Phone:337-852-9674 

Email: wwilson@eaglereservoir.com 

Oil and Gas Reservoir Analysis 

and Monitoring 

Eagle Reservoir Services 

Near Dodge City, Kansas 

Proud Supporter of the Houston Livestock and Rodeo 


