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ABSTRACT  

 

 

 An exponential increase in horizontal drilling and hydraulic fracturing in 

shale and ñtightò formations in the U.S. since 2007ï2008 has resulted in record 

increases in oil and natural gas (NG) production from seven of the most 

significant tight oil and shale formations, including the Bakken, Eagle Ford, 

Haynesville, Marcellus, Niobrara, Permian, and Utica plays. Crude oil and gas 

production in Eagle Ford has steadily increased since 2010. By the summer of 

2015, oil and gas production reached 1.59 million barrels (bbl) per day and 

7.14 billion cubic feet, respectively. This study summarizes liquids and gas 

production in the Eagle Ford Shale in South Texas from 2010 through 2013 and 

calculates energy consumption and greenhouse gas (GHG) emissions associated 

with the crude oil and NG extraction using the Oil Production Greenhouse Gas 

Emissions Estimator (OPGEE) model. OPGEE is an engineering-based life cycle 

assessment tool for estimating GHG emissions from the production, processing, 

and transport of crude petroleum. The system boundary of OPGEE extends from 

initial exploration to the refinery entrance gate. The operational energy 

consumption and flaring/fugitive emission intensities that are modeled by OPGEE 

provide the key inputs for the Greenhouse gases, Regulated Emissions, and 

Energy use in Transportation (GREET) model developed at Argonne National 

Laboratory for modeling the life-cycle GHG emissions of crude oil and NG 

production in the Eagle Ford shale. 

 

 The Eagle Ford can be characterized by four distinct production zonesð

the black oil (BO), volatile oil (VO), condensate (C), and gas (Gas) zonesðwith 

average monthly gas-to-liquid ratios (million cubic feet /bbl/month/well) that vary 

from 0.91 in the BO zone to 13.9 in the Gas zone. We found that the recovery 

energy efficiency, process fuel consumption, flaring and fugitive intensities, and 

water use showed little variation over time between 2010 and 2013. Wide 

variations in energy use and production among the thousands of wells were 

observed. In the BO zone, on an energy basis, about 20% of the NG produced is 

either flared (12%), emitted (1.5%), or used for self-consumption (5.7%), and 

81% is sent to the market as pipeline NG and natural gas liquids (NGL). In 

comparison, only about 2% of the NG produced in the Gas zone is either flared 

(0.1%), emitted (0.01%), or used for self-consumption (2.4%), and 98% is sent to 
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the market as pipeline NG and NGL. The proportion of NG sent to the market is 

about 45ï49% as NG and 51ï55% as NGL (on an energy basis). Process fuel 

consumption rate, flaring and fugitive intensities, and water use rate are in general 

higher in the Gas and C zones than in the BO and VO zones. The total MMBtu of 

energy (including diesel, NG, and electricity) used for production, extraction, and 

surface processing per MMBtu energy produced (including liquids, net NG sale, 

and net NGL sale) ranges from 0.012 MMBtu/MMBtu in the BO zone to 

0.024 MMBtu/MMBtu in the Gas zone, with an average of 

0.015 MMBtu/MMBtu across all wells. The well-to-wheels GHG emissions of 

gasoline, diesel and jet fuel derived from crude oil produced in the BO and VO 

zones in the Eagle Ford play are 89.2, 87.8, and 82.5 gCO2e/MJ, respectively. 
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1  INTRODUCTION  

 

 

 An exponential increase in horizontal drilling and hydraulic fracturing (HF) in shale and 

ñtightò formations in the U.S. since 2007ï2008 has resulted in record increases in oil and natural 

gas (NG) production from seven of the most significant tight oil and shale formations, including 

the Bakken, Eagle Ford, Haynesville, Marcellus, Niobrara, Permian, and Utica plays (EIA 

2014a).  

 

 Oil and gas production in Eagle Ford has steadily increased since 2010. By the summer 

of 2015, oil and gas production reached 1.59 million barrels/day (bbl/d) and 7.14 billion cubic 

feet per day (Bcf/d), respectively (FIGURE 1, left). At the same time, new-well production
1
 has 

steadily gone up for oil production since 2007 and almost doubled for gas production between 

2012 and 2015 (FIGURE 1, right). Appendix A shows the geographic location of the Eagle Ford 

formation.  

 

 

  

FIGURE 1  Left: Oil and gas production in the Eagle Ford play, 2007ï

2015. Right: New-well oil and gas production and annual rig counts. Data 

source: EIA (2015)  

 

 

 Compared with other shale formations, the Bakken, Eagle Ford and Permian regions are 

the three largest oil-producing regions in the U.S. (FIGURE 2). Eagle Ford and Bakken have 

been the second and third largest shale oil producing region in the U.S., respectively, since 2012. 

Compared to Bakken, the Eagle Ford is gas-rich, producing almost 5 times more gas in 2014 

than Bakken (FIGURE 2).  

                                                   
1 According to EIA, ñA new well is defined as one that began producing for the first time in the previous month. 

Each well belongs to the new-well category for only one month.ò 
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FIGURE 2  Oil and gas production by region (top row) and oil/gas 

production per rig (bottom row) for seven of the most significant U.S. 

shale and tight oil and shale gas plays. Data source: EIA (2015) 

 

 

 The average well productivity was 435 and 536 bbl/d/rig for Bakken and Eagle Ford, 

respectively, for oil production in 2014; and 438 and 1,603 thousand cubic feet (Mcf)/d/rig for 

Bakken and Eagle Ford, respectively, for gas production in 2014. Together, Bakken and Eagle 

Ford accounted for 54% of oil production and 19% of gas production within these seven 

production regions in 2014. 

 

 Note that ñoilò production defined by the U.S. Energy Information Administration (EIA) 

in fact represents both crude and condensate production, and NG production estimated by the 

EIA comprises the volumes at the well before any flaring, refining, or gas processing; i.e., all 
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hydrocarbon production in the liquid state at the wellhead is treated as oil, and all unprocessed 

gas production (known as gross production) is treated as NG. 

 

 The goal of the present study is to summarize liquids and gas production in Eagle Ford 

Shale in South Texas from the period of 2010 through 2013 and calculate energy consumption 

and greenhouse gas (GHG) emissions associated with the oil and gas extraction using the Oil 

Production Greenhouse Gas Emissions Estimator (OPGEE) model. OPGEE is an engineering-

based life cycle assessment (LCA) tool for estimating GHG emissions from the production, 

processing, and transport of crude petroleum. The system boundary of OPGEE extends from 

initial exploration to the refinery entrance gate. More detailed documentation of the OPGEE 

model is given by El-Houjeiri et al. (2014). The operational energy consumption and 

flaring/fugitive emission intensities that are modeled by OPGEE provide the key inputs for the 

Greenhouse gases, Regulated Emissions, and Energy use in Transportation (GREET) model 

developed at Argonne National Laboratory for modeling the life-cycle GHG emissions of shale 

oil and shale gas production in the Eagle Ford. 

 

  



 

6 

2  METHODS 

 

 

 In this section, we document data sources and summary statistics that will be the inputs 

for characterizing operational energy consumption and flaring/fugitive emissions in the Eagle 

Ford play by means of the OPGEE model that we will discuss in greater detail in Section 3. First, 

we outline the data sources and cleaning, processing and development of the original data to its 

final format for the OPGEE model.  We provide analyses such as monthly gas-to-l iquid ratio 

(GLR), productivity, and water-to-liquid ratio in relation to well or zone categories in the 

Eagle   Ford. Finally, we discuss Eagle Ford-specific estimates for other OPGEE input parameters 

based on our developed data and reviews of the literature and commercial sources. 

 

 

2.1  DATA SUMMARY  

 

 The database that we developed for the OPGEE Eagle Ford model was based on IHS 

well-based monthly data. In their original formats, these databases consisted of three Excel files 

with several worksheets. A complete list of the parameters in the three original databases is 

included in the following appendices: 

 

Appendix B: IHS-Bureau of Economic Geology (BEG) Database Summary;   

Appendix C: IHS Initial Well Test Database; 

Appendix D: IHS Follow-up Well Test Database.  

 

 The first file
2
 has well-based monthly liquids,

3
 NG, and water production data in addition 

to HF and some well characteristics data in four worksheets. The second file contains IHS-based 

Initial Test data on a variety of parameters, including the initial flow of oil, condensate, gas and 

water in addition to oil and condensate gravity. The third file contains Follow-up Test variables. 

 

 We developed, cleaned and processed the IHS-BEG Excel-based worksheets and files 

into one master database consisting of 144,924 observations representing 11,314 wells in the 

Eagle Ford, including 2009 through 2013 data on production (8,218 wells) and HF water and 

proppant use (8,301 wells), and 2009 to 2014 data on Initial Tests (11,298 wells) and Follow-Up 

Tests (3,430 wells). The data development and processing included several stages of cross 

checking, cleaning and analyzing, as we discuss in this section. 

 

 

2.2  MONTHLY PRODUCTION A ND COMPLETION  

 

 IHS-BEG production data include monthly per-well production data on liquids 

(bbl/month/well), gas (Mcf/month/well), and water (gal/month/well) as the three main 

production variables for 2009ï2013. As stated in the previous section and in Table B3 of 

                                                   
2
 This IHS-BEG database was processed on Nov 2, 2014, by the BEG at the University of Texas at Austin. We call 

our final developed database UCDavis-EagleFordGHGProject.  
3
 The dataset does not differentiate between oil and condensate production; both are called  liquids.  
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Appendix B, all hydrocarbon production in the liquid state at the wellhead is reported as liquids 

(which includes crude and condensate), and all unprocessed gas production (known as gross 

production) is reported as NG (which contains dry gas and field condensate that is separated in 

the subsequent processes). 

 

 
TABLE 1  IHS-BEG monthly production data summary statistics 

 

Variable Obs Mean Std. Dev. Min Max 

      

Liquids (bbl/month/well) 136,040 4,639 5,373 0 89,561 

Gas (Mcf/month/well) 138,160 21,109 29,518 0 397,671 

Water (gal/month/well) 128,776 4,434 97,363 0 2.19e+07 

 

 

 As shown in Figure 3 and Figure 4, monthly liquids production per well has increased 

over time, remaining roughly at the same level since 2011 or slightly decreasing in 2013, 

whereas monthly per-well gas production has decreased since 2010. This confirms the 

suggestion that shale gas production in the region has shifted from gas-rich areas to oil-rich areas 

during this period, and also that the overall well productivity has increased (FIGURE 1 and EIA 

(2014b)). The median monthly gas-to-liquids production ratio (standard cubic feet (scf)/bbl) per 

well decreased by more than 4 times, from 11,700 scf/bbl per well in the first quarter of 2010 to 

around 2,400 scf/bbl per well in 2013 (Figure 4). 
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FIGURE 3  Box plots of monthly gas (top) and liquids 

(bottom) production at Eagle Ford, TX, 2009ï2013. The box 

plots show median, the 1
st
 and the 3

rd
 quartile (boxes), and 

5
th
 and 95

th
 percentile (whiskers) values.  

 

 

 

FIGURE 4  Box plots of monthly gas-to-liquid production 

ratio (scf/bbl) in Eagle Ford, TX, 2010ï2013. The box plots 

show the median, the 1
st
 and the 3

rd
 quartile (boxes), and 5

th
 

and 95
th
 percentile (whiskers) values, except for the values 

in 2010, where the 95
th
 percentile values are off-scale.  
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 The annual liquids and gas production volumes are reported in Table 2. In 2013, liquids 

production reached 0.93 million bbl/d and gas production reached 3.86 Bcf/d. 

 

 
TABLE 2  IHS-BEG annual liquids and gas production,  
2009ï2013 

 

 

Liquid  Gas 

Year 

 

million 

bbl 

 

million bbl 

per day  

billion 

cubic feet 

billion cubic 

feet per day 

      

2009 0.64 0.00  16.5 0.05 

2010 11.1 0.03  111 0.30 

2011 75.1 0.21  444 1.22 

2012 204 0.56  938 2.57 

2013 340 0.93  1,408 3.86 

 

 

 After a well was completed, Initial Tests were conducted to measure the initial flow rate 

of oil (bbl/d, or BPD, per well), condensate (BPD/well)
4
 and gas (1000 ft

3
/d, MCFD, per well), 

the properties of the fuels (e.g., oil API gravity), etc. A detailed list of parameters is provided in 

Appendix C, and the initial flow rates of oil, condensate and gas are summarized in Figure 4 and 

Table 3, Table 4, and Table 5. More discussion about oil vs. condensate in the Initial Test data is 

provided in Section 2.1.2. 

 

 

                                                   
4
 IHS defines condensate as ñliquid hydrocarbons that are separated from gas during production.ò (Source: 

https://penerdeq.ihsenergy.com/dynamic.splashscreen/documents/USDC.pdf) Note that the EIA defines lease 

condensate as ñlight liquid hydrocarbons recovered from lease separators or field facilities at associated and non-

associated natural gas wells. They are mostly pentanes and heavier hydrocarbons and normally enter the crude oil 

stream after production.ò (Source: http://www.eia.gov/tools/glossary/index.cfm?id=Lease) 

https://penerdeq.ihsenergy.com/dynamic.splashscreen/documents/USDC.pdf
http://www.eia.gov/tools/glossary/index.cfm?id=Lease
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FIGURE 5  Box plots of initial gas (top), condensate 

(middle) and oil (bottom) flow rates in the Initial Test data. 

The box plots show the median, the 1
st
 and the 3

rd
 quartile 

(boxes), and 5
th
 and 95

th
 percentile (whiskers) values. 

 

 

 The Initial Test oil flow rate (BPD/well) has increased over the years (Figure 5, Table 3 

and Table 4), whereas the initial gas flow rate has decreased (Figure 5, Table 5) and the initial 

condensate flow rate (BPD/well) has remained relatively flat (Figure 5, Table 4). Between 2009 

and 2014, the Initial Test data indicated that liquids production contained 27ï62% condensate.  
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TABLE 3  Initial Test oil flow rate ( bbl/d/well, BPD/well) 
summary statistics by year 

 

Year Obs Mean Std. Dev. Min Max 

      

2009 13 235 197.7 5 611 

2010 206 496 393.0 10 2,208 

2011 974 689 509.5 2 3,658 

2012 1,691 811 581.7 1 5,379 

2013 2,189 883 710.2 11 7,513 

2014 1,964 954 727.2 5 5,414 

 

 
TABLE 4  Initial Test condensate flow rate (bbl/d/well, 
BPD/well) by year 

 

Year Obs Mean Std. Dev. Min Max 

      

2009 30 274 193.8 28 979 

2010 166 454 478.1 2 3,420 

2011 525 352 301.8 1 1,710 

2012 960 403 351.5 1 2,468 

2013 1,299 378 338.7 2 6,522 

2014 983 437 344.2 1 2,045 

 

 
TABLE 5  Initial Test gas flow rate (1000 ft

3
/d/well, 

MCFD/well) by year 

 

Year Obs Mean Std. Dev. Min Max 

      

2009 60 5,183 3,750.6 1 17,255 

2010 423 2,759 3,095.6 5 24,869 

2011 1,518 1,811 1,898.2 5 13,551 

2012 2,701 1,571 1,600.3 1 16,662 

2013 3,514 1,414 1,582.2 3 23,095 

2014 2,958 1,345 1,823.1 1 23,319 

 

 

 For a subset of wells, data on Follow-up Test results were also provided. A detailed list of 

parameters documented in the Follow-up Tests appears in Appendix D. The Follow-up Test data 

were collected after well completions that ranged from 1 to 1719 days (approximately 4.7 yr). 

Table 6 and Table 7 include the summary statistics from the Follow-up Test data on the liquids 

flow rates and cumulative gas produced, by the year the Follow-up Tests were conducted. 
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TABLE 6  Follow-up Test hydrocarbon liquids flow rate 
(BPD/well) by year 

 

Year Obs Mean Std. Dev. Min Max 

      

2009 34 264 204 12 979 

2010 266 299 346 1 2,525 

2011 939 255 407 1 7,978 

2012 1,775 199 208 1 2,095 

2013 3,234 147 196 1 5,388 

2014 3,002 116 169 1 3,191 

 

 
TABLE 7  Cumulative produced gas at time of Follow-up 
Test (1000 ft

3
/d/well, MCFD/well) by year 

 

Year Obs Mean Std. Dev. Min Max 

      

2009 50 148 182 13 1,104 

2010 333 597 920 2 4,988 

2011 1,075 934 1,236 1 7,151 

2012 2,021 1,415 1,718 0 10,582 

2013 3,625 1,898 1,969 1 12,417 

2014 3,388 2,295 1,955 0 13,198 

 

 

 Figure 6 plots the ratio of follow-up oil/gas flow rate to initial oil/gas flow rate as a 

function of days after well completion. The liquids flow rate shows a rapid decline immediately 

after well completion and eventually drops to below 10% of the initial flow rate in less than three 

years after well completion. The gas flow rate, however, has not markedly decreased, but 

remains roughly the same as or higher than the initial flow rate (Figure 6). This finding is 

consistent with the observations that, for each well, oil production tends to steadily decrease 

during production, and the GLR increases over the production lifetime (Gong et al. 2013). 
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FIGURE 6  Box plots of Follow-up Test to Initial Test flow 

rate ratio as a function of days after completion. The box 

plots show the median, the 1
st
 and the 3

rd
 quartile (boxes), 

5
th
 and 95

th
 percentile (whiskers), and the min and max 

values (lines). 

 

 

2.3  API GRAVITY  

 

 As part of developing the data from its original format for OPGEE, we needed to assign 

oil API gravity to each of the 11,314 wells in the database.
5
 In this section, we discuss our 

methodology for assigning oil API gravity to all wells in the database. We also report condensate 

and gas gravity for all the wells with available data from the IHS-BEG original Initial and 

Follow-up Test data. The only modification we enforce on the condensate and gas gravity data is 

to make sure that we correct for any data out of reasonable range as reported in the literature for 

condensate and gas gravity, respectively. 

 

 As summarized in Table 8, the 11,314 total wells fall into several categories with regard 

to reported oil API gravity. Table 8 also summarizes our methodology in assigning oil API 

gravity for wells without such reported values or for wells with both initial and follow-up oil 

gravity reported. We also report condensate and gas gravity for any wells with such reported 

                                                   
5
 In the IHS-BEG original data, API gravity for oil (OilGravity) and condensate (CondGravity) have been reported 

separately for 10901 and 2754 wells out of the total 11314 wells of the database. The 2754 wells with reported 

condensate gravity also have reported oil gravity. In the database and on the basis of the IHS-BEG Follow-up 

Test data, we also have oil and gas gravities for 3087 and 3420 wells, respectively.  
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values. In all, 96% of the wells (3056 + 7845 wells) reported initial oil API gravity. An 

additional 31 wells reported follow-up oil API gravity, which is treated as initial oil API gravity. 

33% of wells (3420 + 287 wells) reported API gas gravity, and 24% of wells (2754 wells) 

reported condensate gravity. 

 

 
TABLE 8  Categorization of Eagle Ford wells with respect to the reported oil gravity  

Well Description 

 

Number 

of Wells Methodology Description Additional Explanation 

    

Wells with initial oil 

gravity and follow-up 

oil gravity 

 

3056 The initial oil gravity is 

reported as the oil gravity. 

 

Wells with only initial 

oil gravity 

7845 The initial oil gravity is 

reported as the oil gravity.  

 

 

Wells with only 

follow-up oil gravity 

31 The follow-up oil gravity 

is reported as the oil 

gravity.  

 

 

Wells with only initial 

condensate gravity 

 

2754 The condensate gravity is 

reported.  

These wells also report the initial oil gravity. 

Wells with follow-up 

gas gravity 

3420 The follow-up gas gravity 

is reported. 

3133 of these wells also report the initial oil 

gravity. In addition, among the 2754 wells 

with reported initial condensate gravity, 

2744 wells also report follow-up gas gravity. 

 

Wells with only 

follow-up gas gravity 

 

287 The median oil gravity is 

assigned.  

 

Wells with no 

reported gravity 

126 The median oil gravity is 

assigned.  

 

 

The bolded wells all 

together account for 

all wells in the 

database.  

11314   

 

 

 On the basis of the analysis provided above, we generated a new variable, 

ñOilAPIGravity.ò We populated this new variable for each group of wells using the methodology 

described in Table 8. In doing so, we also replaced all OilAPIGravity values below 27 with 46.2, 

the median of the sample of wells with non-missing values, as it is not reasonable to have oil API 

gravity below 27. In addition, we replaced all missing values of OilAPIGravity with the median 

value of 46.2. Table 9 gives summary statistics for the final calculated OilAPIGravity, 

accounting for all wells in the database. Table 9 also includes summary statistics for condensate 

gravity and gas gravity, for wells with such data reported. For wells with gas gravity below 0.55, 
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we replaced that value with the median value, 0.73. This is because 0.55 represents the molecular 

weight of CH4 divided by the molecular weight of air (16/29), and gas gravity below 0.55 is 

unrealistic. 
 

 

TABLE 9  Summary statistics for the final calculated OilAPIGravity , accounting for all wells in 
the database  

 

Variable Obs Median Mean Std. Dev. Min Max 

       

OilAPIGravity 11314 46.2 48.0 8.59 27 94 

Condensate Gravity 2754 58 57.7 5.46 34.8 79.4 

Gas Gravity  3420 0.73 0.73 0.07 0.56 1.44 

 

 

 We also show the frequency of the developed oil API gravity in Figure 7. For plotting the 

OilAPIGravity, we only used the original data, without considering wells with reported 

OilAPIGravity below 27 (127 wells out of 10901 wells with non-missing reported initial oil API 

gravity), since we replaced those with the median value in the dataset.  
 

 

 

FIGURE 7  Histogram of initial oil API gravity of Eagle 

Ford wells with only initial oil API gravity available 

(N=7845 wells) . 

 

 

 Figure 7 and Figure 8 suggest that oil API gravities of the wells with both Initial and 

Follow-up oil gravity (Figure 8) are much higher than those of the wells with only Initial oil 

gravity (Figure 7). Among the 3056 wells with both Initial and Follow-up oil API gravity 

reported, as shown in Figure 8, only 265 wells report an initial flow of oil.  In addition, among the 

7000 wells with a reported initial flow of oil, only 202 wells also report initial condensate 
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gravity.
6
 In the OPGEE model, ñliquidò production is fed into the model such that each well has 

a corresponding oil API gravity value that we describe here.  

 

 

 

FIGURE 8  Histogram of oil gravity for wells with both 

Initial and Follow-up oil API gravity data (N=3056 

wells). 

 

 

2.4  WELL ZONE CATEGORIZA TION  

 

 The gas-to-oil ratio (GOR) is typically described as the ratio of total gas (10
3
 ft

3 
or Mcf) 

to total oil (bbl) produced during months 2 through 4 for each well (Gong, et al. 2013; EIA 

2014a; Scanlon et al. 2014) . We adopt the zone categorization scheme of Scanlon et al. (2014), 

with GOR as the ratio of total produced gas (scf) to total produced liquids (bbl) for months 2, 3, 

and 4 combined. The numbers of wells in each of the four production zones are summarized in 

Table 10. TABLE 10 shows that between 2009 and 2014, the majority of wells (76%) were 

located in oil and volatile oil zones where GOR was < 10,000. 

 

  

                                                   
6
 Please see Appendix E for complete analysis and detailed descriptions of identifying condensate wells. 
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TABLE 10  Well categories with number of wells in each category, based on the IHS-BEG original 
well categorization 

Well Category GOR Range 

 

Number of Wells in the 

Category % 

    

Black Oil Zone Below 1500 3695 45% 

Volatile Oil Zone Between 1500 and 10,000 2855 34% 

Condensate Zone Between 10,000 and 100,000 1237 15% 

Gas Zone  Above 100,000 514 6% 

Total  7513  

 

 

2.5  GAS-TO-LIQUID RATIO (GLR) B Y ZONE TYPE  

 

 Because IHS-BEG Production datasets report ñliquids,ò which is a mixture of oil and 

condensates, we use the term GLR instead of GOR to refer to gas-to-liquid ratio. We calculate 

ñProducing GLR Ratioò as the monthly produced gas (scf/well/month) to monthly produced 

liquids (bbl/well/month) for each well. The Monthly GLRs based on monthly production data for 

each well by zone are shown in FIGURE 9. The slopes of the linear regressions representing the 

average monthly GLR (Mcf/bbl) by zone are also reported in FIGURE 9. 
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FIGURE 9  Monthly Gas-to-Liquid (GLR) ratio based on monthly production data for 

each well by zone, 2009ï2013. 

 

 

The annual liquids and gas productions by zone are reported in Table 11.  

 

 
  

slope = 0.906

slope = 2.496

slope = 8.571
slope = 13.385
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TABLE 11  IHS-BEG monthly liquids and gas production by year and by zone type 

 

 

Liquids (billion bbl) 

  

Liquids (million bbl per day) 

Production Zone 

 

BO VO C Gas Total 

 

BO VO C Gas Total 

            

2009  0.12   0.22   0.21   0.09   0.64    0.33   0.59   0.58   0.25   1.74  

2010  3.6   4.8   2.4   0.23   11.1    9.94   13.26   6.51   0.63   30.3  

2011  29.7   34.5   10.5   0.36   75.1    81.5   94.5   28.8   0.98   206  

2012  93.6   87.9   21.4   0.99   204    256   241   58.5   2.72   558  

2013  169   139   30   2.47   340    462   382   82.0   6.75   933  

            

 

Gas (million cubic feet)  Gas (million cubic feet per day) 

Production Zone 

 

BO VO C Gas Total 

 

BO VO C Gas Total 

            

2009  0.12   1.15   3.92   11.3   16.5    0.00   0.00   0.01   0.03   0.05  

2010  3.5   21.3   38.1   47.9   111    0.01   0.06   0.10   0.13   0.30  

2011  27.6   129   173   113   444    0.08   0.35   0.47   0.31   1.22  

2012  95.8   321   333   187   938    0.26   0.88   0.91   0.51   2.57  

2013  181   520   469   238   1,408    0.49   1.42   1.29   0.65   3.86  

 

 

2.6  WELL COMPLETION  

 

 As shown in Table 12, the number of completed wells increased continuously from 2009 

to 2013. In addition, the average length of wells increased slightly from 3570 ft/well in 2009 to 

5,310 ft/well in 2013, while the average depth decreased slightly.  

 

 
TABLE 12  Eagle Ford well completion summary, based on the HIS-BEG Data (2009-2013) 

 

Well 

Completions 

 

Length (ft/well)  Depth (ft/well) 

 

Mean Med. 5th 95th  Mean Med. 5th 95th 

           

All Years 8,301 5,094  4,971  3,417  7,150   9,957  10,021  6,730  13,215  

2009 61 3,572 3,627 1,635 5,019  10,111 10,887 5,936 13,052 

2010 426 4,292 4,345 2,263 5,768  9,775 9,775 5,741 13,385 

2011 1,554 4,826 4,792 3,285 6,571  10,074 10,447 6,585 13,400 

2012 2,747 5,131 4,996 3,544 7,207  10,065 10,163 6,797 13,279 

2013 3,513 5,307 5,151 3,662 7,417  9,839 9,813 6,798 13,008 

 

 

2.7  WELL DEPTH  

 

 Data on the Depth Total Driller (DTD, total well depth based on driller report, i.e., total 

length drilled) and Depth True Vertical (DTV, true vertical depth at total depth drilled) variables 

exist for 8301 and 8259 wells, respectively. There are also 3013 wells with missing DTD values 
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and 3055 wells with missing DTV values. For the wells with missing values, we replace the 

missing values with calculated median values, as summarized in Table 13:  

 

 
TABLE 13  Depth Total Driller   (DTD) and Depth True Vertical (DTV) summary statistics 

 

Variable Obs Mean Median Std. Dev. Min Max Missing Values 

        

Depth Total Driller, DTD (ft)   8301  15584 15564 1749.20 5329 21912 3013 

Depth True Vertical, DTV (ft)  8259  9978 10049 1762.57 2760 15549 3055 

 

 

 FIGURE 11 and FIGURE 12 show the distribution of DTD and DTV values, 

respectively, with respect to well counts.  

 

 

 

FIGURE 10  Depth Total Driller (1000 ft) for each well 

in Eagle Ford (8301 wells). 
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FIGURE 11  Depth True Vertical (1000 ft) for each well 

in Eagle Ford (8259 wells). 

 

 

Figure 12 shows the Depth Total Driller trend as determined by the date of the 

completion of each well.  

 

 

 

FIGURE 12  Depth Total Driller (1000 ft) as a function 

of date of well completion. 

 

 

A scatter plot of DTD vs DTV shows a linear relation between the two depth variables, as 

shown in FIGURE 13, suggesting DTD is equal to DTV plus 5000 ft.  
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FIGURE 13  Scatter plot of Depth Total Driller and 

Depth True Vertical. 

 

 

2.8  FRACTURING WATER AND  PROPPANT USE 

 

 The water and proppant use variables for HF have been developed by the BEG from IHS 

and FracFocus water data after going through a rigorous data cleaning and verification process. 

Wells with missing data were represented by values based on the quarterly average water and 

proppant use data from the wells with available data. In Table 14, we report the annual total 

water use and proppant use from the IHS-BEG dataset. Both annual total water use and proppant 

use have sharply increased from 2009 to 2013. 

 

 
TABLE 14  Total HF water and proppant use in Eagle Ford  
(2009ï2013) based on IHS-BEG Dataset 

 

Year HF Water Used (10
9
 gal) HF Proppant Used (10

9
 lb) 

   

2009 0.4 0.1 

2010 2.4 1.5 

2011 7.0 6.4 

2012 12.5 12.2 

2013 17.8 17.6 

Total 40.1 37.8 

 

 

 The data for water and proppant use as listed in TABLE 14 only include 8301 wells. 

Water and proppant use refer to the amount of water and proppant used for HF and before the 

start of production. In other words, the reported volumes of water and proppant use represent 

total amounts used up to the completion of the wells in Eagle Ford for the 8301 wells with 

available data. The water and proppant use data are missing for 3013 wells. We replaced the 


